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Summary 

The Giant Copper property owned outr ight by G M Resources 
L imited, consists of 153 recorded mineral claims plus 8 Crown-granted 
mineral claims s i tuated 37 kilometers southeast of Hope, some 205 
kilometers from Vancouver. I t i s a copper-gold-silver-molybdenum 
prospect that was discovered in the ear ly 1930's that has seen sporadic 
periods of intens ive invest igat ion t i e d to the economic conditions 
of the time and the pr ice of copper, the property ' s dominant metal. 

The h i s to ry of the Giant Copper property i s woven around 
two propert ies, the A.M. and the Invermay, which were under separate 
ownerships un t i l 1956, at which time they were acquired by Canam 
Copper Company L td . (Canam). The c la ims, in pa r t i cu l a r the A.M. 
port ion, were optioned to several major mining companies who operated 
the properties for short periods before re l ingu i sh ing t he i r opt ion. 
In 1964, G M Resources Limited (GMR), then known as Giant Mascot 
Mines Limited, optioned the property and undertook a $250,000 work 
program to confirm the reserves developed by previous operators with 
the objective of placing the A.M. sector in production. In 1966, 
GMR purchased the assets of Canam fo r 1,084,997 shares of Giant 
Mascot stock and assumed i t s l i a b i l i t i e s . In the fol lowing eight 
years GMR car r ied out various programs cons i s t ing of geophysics, 
geochemistry, geologic mapping and diamond d r i l l i n g in addit ion to 
underground mining operations including d r i f t i n g , c rosscutt ing, 
ra i s ing and sampling. From 1974 to 1979, no work was done on the 
property while metal p r i ce s , in p a r t i c u l a r copper, remained at an 
uneconomical f i gu re . In 1979, GMR car r ied out a four hole diamond 
d r i l l program on the property, the resu l t s of which v e r i f i e d pre
vious ind icat ions of minera l i za t ion in cer ta in areas of the A.M. 
and Invermay sect ions. 

The A.M. property, on the southeast slopes of S i l v e r Daisy 
Mountain, was the property that f i r s t a t t racted attent ion due to the 
extensive disseminated copper minera l i zat ion with in a sedimentary 
breccia s t ructure. Invest igat ion of the property through a ser ies 
of 9 adits (No.l - 7 l e v e l s , No.10 leve l and No.15 leve l ) extending 
through a ve r t i c a l distance exceeding 457 meters (1,500 feet) has 
i den t i f i ed an oval breccia body with dimensions approximately 300 
meters (1,000 feet) in a northwesterly d i r ec t i on and a width of 
approximately 180 meters (600 f e e t ) . Underground invest igat ion 
employing r ing diamond d r i l l i n g from a ra i se in the northwest nose 
of the structure and diamond d r i l l i n g and wall sampling on the l eve l s 
has l oca l i zed several areas of concentrated copper m inera l i za t i on , 
p r i n c i pa l l y in the northwest and south nose of the breccia body. 
I n i t i a l l y , the adjoining Invermay c la ims, on the western slopes 
of S i l ve r Daisy Mountain, was explored for i t s s i l v e r - l ead - z i n c 
veins from which 97 tons of ore averaging 103.1 ounces of s i l v e r 
per ton, 10.9% lead and 11.8% z inc were shipped to the Cominco 
Smelter at T r a i l , B r i t i s h Columbia in two l o t s , the f i r s t in 1935 
and the second in 1941. Later underground invest igat ion of the 
Invermay quartz d i o r i t e i n t r u s i v e , which i s the host for the base 
and precious metal ve ins, revealed copper values which as yet are 
not f u l l y evaluated, but are estimated to be in the 0.25 to 0.35% 
copper range. 

Reserve estimates by company engineers, v e r i f i e d by a wel l 
recognized consultant placed the reserves in the northwest zone, at 



some 2,778,000 tons of 1.35% copper, 0.017 ounces per ton gold, 
0.72 ounces per ton s i l v e r and 0.033% molybdenum disulphide using 
a 0.8% copper cu t - o f f a f t e r 15% d i l u t i o n . No f i rm reserve estimates 
have been made on the south nose nor the centra l zones due, in part , 
to lack of s u f f i c i e n t information by way of diamond d r i l l i n g . An 
in-house report by company engineers has estimated an indicated 
tonnage and grade to three zones on 10 leve l as fo l lows: the north 
zone 8,000 tons per v e r t i c a l foot grading 0.53% copper ( th is includes 
the previous reserve estimates on th i s leve l that i s in the north
west nose area), centra l zone 29,700 tons per v e r t i c a l foot of 0.224% 
copper and the south zone 7,800 tons per v e r t i c a l foot of 0.473% cop
per. It i s bel ieved that the p o s s i b i l i t y fo r es tab l i sh ing a larger 
tonnage of lower grade copper mater ia l in the A.M. breccia as i l l 
ustrated by these 10 leve l est imates, can be del ineated by an intensive 
underground and surface d r i l l i n g program, upon which the foundations 
for a combination open p i t and underground block caving mining ap
proach might be based. 

It i s also believed that the potent ia l fo r a s im i l a r type 
of mining operation ex i s t s in the Invermay sec t i on , but i t s explor 
at ion i s not as wel l advanced as the A.M. port ion of the property. 

To assess the resu l t s of the recommended underground d r i l l 
program on the A.M. breccia requires the r e h a b i l i t a t i o n of the 6, 
10 and 15 l e v e l s . This must be one of the f i r s t considerat ions. 

Several other breccia bodies are known on the Giant Cop
per property but i t i s recommended, that unless conditions permit, 
the explorat ion of these structures be deferred for the present. 

S i m i l a r i l y , a l e a d - s i l v e r - z i n c geochemically and geo-
phys i ca l l y anomalous area known as 26 Mi le Area requires further 
work but i t i s recommended that t h i s work also be postponed. 
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Recommendations 

The fo l lowing explorat ion program i s recommended to sample 
and tes t by diamond and percussion d r i l l i n g the A.M. breccia and 
the Invermay stock in order to further explore with the intent of 
es tab l i sh ing tonnage and grade f i gures . 

P r i o r operations on the A.M. breccia body have del ineated 
the geometrical design of the structure and, in e f f e c t , have resulted 
in ou t l i n i ng a high grade copper sect ion in the northwest nose of 
the oval body. Furthermore, intens ive sampling on the 10 level 
has resulted in an extensive knowledge of m inera l i za t ion through
out the breccia body as re lated to that l e v e l . Information i s 
scarce or lack ing from the 15 leve l to the 10 l eve l and from the 10 
leve l to surface in the central and south sections of the breccia 
and i t i s with the intent of f i l l i n g t h i s gap that recommendations 
are made. I t i s recommended that a g r id s t y l e pattern of percus
sion d r i l l i n g be undertaken on the surface at i n te r va l s of 30 meters 
across the central and south portions of the brecc ia plug with depth 
of the holes being carr ied to the 10 l eve l e l eva t i on . I t i s further 
recommended that diamond d r i l l i n g be ca r r i ed out on a planned basis 
from the 10 leve l workings to evaluate where pos s ib le , without f u r 
ther development, the untested areas on 10 leve l and below. 

In add i t i on , i t i s recommended that a s im i l a r s t y l e of 
pattern d r i l l i n g , or a modif icat ion thereof, be ca r r ied out from 
the surface of the Invermay breccia zone in order to evaluate i t s 
po ten t i a l . 

I t i s recognized that in order f o r the underground portion 
of the recommendation of both the A.M. and Invermay to be car r ied 
out the r e h a b i l i t a t i o n of the workings i s e s s e n t i a l , and as there 
are no camp f a c i l i t i e s on the property, a camp capable of sustaining 
the operation fo r the appropriate time must be i n s t a l l e d . A l so , 
the access roads and bridges must be replaced or r ehab i l i t a t ed . 
In consequence of t h i s , the program has been d i rected into two stages, 
with the f i r s t stage scheduled fo r commencement in l a te spr ing. 

I t i s recommended that exp lorat ion of the remaining three 
breccia zones be postponed un t i l a l a t e r date fo l lowing the com
p le t ion of the present recommended program. S i m i l a r i l y , i t i s r e 
commended that explorat ion work on the anomalous 26 Mi le Area be 
deferred. The present recommended program i s p r i n c i p a l l y concerned 
with the explorat ion for copper and precious metal minera l i zat ion 
presently i nd ica ted, whereas the 26 Mi le Area i s apparently associated 
with veins of s i l v e r , lead and z i n c . 
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Stage I 

This program would consist p r imar i l y of the r ehab i l i t a t i o n 
of the underground workings, the r e h a b i l i t a t i o n and, i f necessary, 
the re locat ion of s pec i f i c sections of the camp road and i n s t a l l 
at ion of camp and camp f a c i l i t i e s with the diamond d r i l l i n g of the 
Invermay breccia to be commenced when the r e h a b i l i t a t i o n of the 
roads have been completed and the camp i n s t a l l e d , providing weather 
condit ions permit. 

Stage II 

This stage, implementing the primary recommendations of 
the report , in essence, the surface g r id d r i l l i n g by percussion 
machine(s) of the A.M. breccia and the underground diamond d r i l l i n g 
of the 10 leve l would fo l low or in part could be car r ied out con
cur rent ly with the l a t e r phases of Stage I. 

Stage III 

This stage, which would l a rge ly depend on the success 
of Stages I & I I , would in a l l p robab i l i t y involve fur ther per
cussion and/or diamond d r i l l i n g , trenching and underground exp l 
orat ion development which has not been l a i d out. I t may also 
include some explorat ion of the other three known breccia zones 
and the 26 Mi le Anomaly. 



COST ESTIMATES 

STAGE I  

Capital Costs 

Camp, power p lant , mine-power plant $ 60,000 $ 60,000 

Direct Costs 

Supervis ion, labour 
Catering 
Contract equipment r e n t a l , 

veh i c le s , compressors, camp units 
Administrat ion and mobi l i zat ion 
Miscellaneous Fuel Supplies 
Consulting and t rave l 
Rehab i l i t a t i on of company equipment 
Road r e h a b i l i t a t i o n 
Diamond d r i l l i n g 3,000 f t . @ $25/ft. 
Assayi ng 

TOTAL $579,800 

15% CONTINGENCY 87,200 

$667,000 

131,800 
48,000 

68,000 
37,000 
50,000 
20,000 
15,000 
65,000 
75,000 
10,000 519,800 

76 



STAGE II 

D i rect Costs 

Supervis ion, labour $ 132,500 
Catering 58,000 
Contract equipment r en t a l : 

As per Stage I 68,000 
Administrat ion 12,000 
Miscellaneous fuel supplies 50,000 
Consulting and t rave l 50,000 
Diamond d r i l l i n g 14,650 @ $25/ft. 366,250 
Percussion d r i l l i n g 19,600 @ $15/ft. 294,000 
Assaying 85,000 

TOTAL $1,115,750 

15% CONTINGENCY 167,250 

$1,283,000 

TOTAL STAGE I AND II $1,950,000 

Respectfu l ly submitted, 

January 28, 1980 
Calgary, A lberta 

W. G. HAINSWORTH, P. ENG. 
Consulting Geologist 



Introduction 

The w r i t e r was commissioned by G M Resources Limited to 
report and make an explorat ion recommendation on the Giant Copper 
property, a wholly owned subsidiary of G M Resources Limited (GMR). 

The Giant Copper holdings of GMR in southern B r i t i s h Columbia 
consist of 153 recorded mineral claims and 8 Crown Granted claims which 
enclose two prospective copper showings that have seen various i n ten s i t i e s 
of explorat ion s ince t he i r o r i g i na l locat ion in the ear ly 1930's. There 
has been no copper production from e i ther showing although the Invermay 
prospect which was o r i g i n a l l y invest igated for i t s s i l v e r - l e a d - z i n c 
potent ia l did have two shipments, t o t a l l i n g 97 tons, of ore forwarded to the 
T ra i l smelter in B r i t i s h Columbia in the ear ly l i f e of the property. 
Invest igat ion of both properties has been through a ser ies of ad i t s , with 
the AM brecc ia port ion of the property being more advanced in the matter 
of l a t e r a l and v e r t i c a l development which has resulted in the locat ion of 
areas of concentrated copper m inera l i za t ion . 

There have been several mineral reserve estimates released 
on the AM productive capac i ty, with the estimates ranging from a low 
tonnage-high grade s i t ua t i on to a large tonnage-low grade po ten t i a l . 

The weak world pr ice of copper has held back development of 
the property s ince the ear ly 1970's. However, in view of the present 
pr ice r i s e i t i s considered that the explorat ion of the Giant Copper 
property i s warranted as does GMR. 

At the time of w r i t i n g the federal government's met r i f i c a t i on 
program i s i n operat ion. To conform with th i s changeover, a l l f igures 
are given i n meters with t h e i r equivalent footage. 
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Location and Access 

The Giant Copper claims are located in southwestern 
B r i t i s h Columbia, approximately 205 kilometers from Vancouver 
and 37 kilometers southeast of the town of Hope. Manning Prov
i n c i a l Park l i e s f lush along the northeast boundary of the pro
perty. 

The property l i e s between elevations 1,310 meters (4,300 
feet) and 1,980 meters (6,500 feet) above sea l e v e l , on the west 
and southeast slope of S i l v e r Daisy Mountain. 

Access i s by major highway (South TransCanada Highway 
No.3) to a point 42 kilometers from Hope, then south on a 4-wheel 
dr ive gravel road for 5 kilometers to the 15 leve l portal at 1,323 
meters (4,340 f e e t ) . From th i s e levat ion , mine roads lead to the 
porta ls of the A.M. and Invermay propert ies. 
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Property 

The Giant Copper property holdings of G M Resources Limited 
consist of one hundred and f i f t y - t h r e e mineral claims held by locat ion 
and eight Crown Granted mineral c la ims. The property adjoins the south 
western boundary of Manning Park. 

A l l the mineral claims are i n good standing. (See Appendix 
"A " ) . 

The claims form a s o l i d block with a north to north west trend 
extending approximately 10 kilometers in th i s d i r e c t i o n . The property 
encloses the west and south east slopes of S i l v e r Daisy Mountain. 

The property i s in the New Westminster Mining D iv i s ion of 
B r i t i s h Columbia. Reference N.T.S. 92 H/3. 

/in 



History 

The Giant Copper property consists of two main groups 
of c la ims, the A.M. and Invermay, which adjoin but were under 
separate ownership u n t i l 1956. 

The A.M. group located on the east slope of S i l v e r Daisy 
Mountain was staked i n 1930 and the Invermay group on the west slope 
in 1933. Canadian Mining and Smelting Company of Canada L td . 
(Cominco) acquired the property i n 1930 and ac t i ve l y explored i t 
un t i l 1938. During t h i s t ime, the Invermay group was under the 
control of the Invermay Annex Mining Company Ltd. who ac t i ve l y ex
p lo i ted i t un t i l 1938. In the 40 ' s the Invermay group was held by 
the Invermay Annex Skagit River Development Company Ltd. who retained 
i t un t i l 1956 at which time i t was acquired by Canam Copper Company 
Ltd. and merged with the A.M. property. 

The A.M. group was i d l e from 1938 un t i l the l a te 1940's 
when i t was acquired by J.W. Heffernan and Associates. This o r 
ganization did some minor work on the property before turning i t 
over in 1949 to an newly formed company, Canam Mining Corporation 
Ltd. Following another reorganizat ion a new company was formed, 
Canam Copper Company Ltd. (Canam), who car r ied on development 
un t i l 1954 when they optioned the group to the American Metal 
Company. In 1955, Canam optioned the group to Mogul Mining Company 
who dropped the option in 1957. During the next two years the 
property, which then included the Invermay group, was explored 
by Cominco. When Cominco withdrew in 1959, Canam undertook an 
explorat ion and development program un t i l 1963. 

In 1964, G M Resources Limited (GMR), then known as 
Giant Mascot Mines L imi ted, optioned the property and in 1966 
purchased a l l the assets of Canam for s l i g h t l y under 1.1 m i l l i o n 
shares. 

Since the acqu i s i t i on of the Giant Copper property by 
GMR several seasons of exp lorat ion and development work were car 
r ied out up to 1970. No work was done on the property un t i l the 
f a l l of 1979 when a l im i t ed surface d r i l l i n g program was car r ied 
out. 
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Property Development 

Explorat ion and development of the Giant Copper property 
has been carr ied on i n t e rm i t t en t l y from the 1930's to date. The 
fol lowing i s a chronological summary of operations on the pro
perty : 

1930 - The A.M. group, on the east side of S i l v e r Daisy Mountain, 
was staked and optioned to Cominco. In the ensuing eight 
years, Cominco, who then held an in te res t i n the group, 
co l lared 6 leve l s designated No.'s 1 to 6 and did 825 
meters (2,700 feet) of l a t e r a l work. 

1933 - The Invermay group, on the west side of S i l v e r Daisy Mount
a i n , was staked as the Norwegian group claims and acquired 
by Invermay Annex Mining Company L td . (Annex). This com
pany, in the fo l lowing 5 years, developed a narrow e r r a t i c 
shear vein on the claims by 4 main ad i t s , No.'s 2 to 5, and 
2 prospect a d i t s , No. 's A & B. In 1935, the Annex b u i l t 
an ae r i a l tramway from the junct ion of the S i l v e r Daisy 
Creek and the Skagit River to No.5 ad i t to ship lead - z inc 
- s i l v e r ore. Stoping on the No.3 and No.4 ad i t leve l s 
resulted i n 21 tons grading 0.01 ounce per ton gold, 175.3 
ounces per ton s i l v e r and 13.6% lead and 19.8% z inc being 
shipped to Cominco's T r a i l smelter. The f i n a l work by 
Annex on the No.5 ad i t resu l ted i n the discovery of copper 
minera l i zat ion i n the host rock. 

1938 - A c t i v i t y on both the A.M. and Invermay groups ceased. 

1941 - On the Invermay group mining was resumed and 76 tons of 
83.2 ounces per ton s i l v e r , 10.2% lead and 9.6% z inc was 
shipped to the T r a i l smelter. 

1947 - The A.M. group was acquired from Cominco by J.W. Heffernan 
and Associates who d r i l l e d 2 r e l a t i v e l y short surface diamond 
d r i l l holes t o t a l l i n g 295 meters (970 feet) before r e l i n gu i s h -
ing i t to a new company, Canam Mining Corporation. 

1948 - The Invermay property which had reverted to the Crown, was 
acquired fo r payment of taxes by the Invermay Annex Skagit 
River Development Company Ltd. who did some scattered d i a 
mond d r i l l i n g p r imar i l y to s a t i s f y assessment requirements. 

1949 - On the A.M. group, Canam Mining Corporation Ltd. continued 
the No.6 ad i t d r i ve in to what i s termed the nose sect ion. 
Simultaneously, the road from the main highway up to the 
main workings was upgraded. 

1950 - Canam Copper Company L td . (Canam) was formed. 

1951-52 Canam undertook add i t iona l d r i l l i n g , d r i f t i n g and cross-
cutt ing on No.6 ad i t leve l to maintain assessment requ i re
ments. 

1953 - During the summer operational per iod, Canam co l l a red the 
No.7 and 10 l eve l s and advanced No.3 leve l a short distance. 
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1954 - The A.M. group was optioned by The American Metals Company 
Ltd. who d id some 760 meters (2,500 feet) of surface d r i l l 
ing and drove No.10 leve l ahead fo r 35 meters (120 feet) be
fore dropping the option at the years end. 

1955 - Mogul Mining, Toronto, optioned the A.M. and over the next 
two years organized a major program on the property with 
the object i ve of putt ing i t in production. They constructed 
a 100 man camp complex inc lud ing a combination cookhouse and 
bunkhouse and a separate bunkhouse at the 1,310 meter (4,300 
feet) e levat ion and c leared the s i t e for a concentrator. They 
also co l l a r ed a main haulage a d i t , No.15 ad i t l e v e l , and ad
vanced i t f o r 1,460 meters (4,800 f e e t ) . In add i t i on , a 
l im i ted amount of underground and surface diamond d r i l l i n g 
was ca r r i ed out. 

1956 - Canam acquired the adjoin ing Invermay group. 

1957 - Copper p r i ces f e l l and Mogul re l inguished the Giant Copper 
property then known as the Canam property. In the same 
year, Cominco optioned the combined claim groups and i n 
the fo l lowing two years undertook d r i l l i n g in the v i c i n i t y 
of the Invermay and A.M. workings. Most of t h e i r work was 
re lated to the Invermay breccia and the Camp and Pass breccia 
which are near the A.M. b recc ia , however, they dropped t h e i r 
option in 1959. 

1961 - Canam advanced the No.15 leve l an addit ional 700 meters 
(2,300 feet ) into the north nose sector part of the A.M. 
brecc ia . In add i t i on , they co l l a red a shaft ra i se and 
extended i t 43 meters (141 f e e t ) . 

1963 - Canam r e h a b i l i t a t e d the No.15 leve l and car r ied out diamond 
d r i l l i n g below the l e v e l . They also did 360 meters (1,185 
feet) of surface d r i l l i n g in the No.7 ad i t area. 

1964 - Giant Mascot Mines L imi ted, now known as G M Resources Limited 
(GMR), entered into an option to earn a majority i n te re s t in 
the property by undertaking a $250,000 work program on the 
A.M. brecc ia zone to prove the mineral reserves and e l e c t i n g , 
with in a f i xed period of t ime, to put the property in to pro
duction. A v e n t i l a t i o n ra i se was co l l a red and driven 170 
meters (555 feet) from 15 leve l towards 10 leve l and 5,820 
meters (19,100 feet) of diamond d r i l l i n g was done. 

1965 - During t h i s year, GMR continued t h e i r program and did some 
380 meters (1,250 feet) of surface d r i l l i n g i n f i v e holes 
and 2,660 meters (8,725 feet) of underground d r i l l i n g in 
53 holes. 

1966 - GMR purchased a l l the assets and l i a b i l i t i e s of Canam fo r 
1,084,997 shares of Giant Mascot stock, plus assuming Canam's 
l i a b i l i t i e s of some $215,000. The property which to then 
had been c a l l e d Canam was renamed Giant Copper. L i t t l e 
property work was done i n th i s year. 

1967 - No.10 leve l was r ehab i l i t a t ed and a crosscut was driven 
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towards the south zone of the A.M. brecc ia. In add i t i on , 
the ven t i l a t i on r a i s e , started e a r l i e r from 15 to 10 l e v e l , 
was completed for i t s t o ta l distance of 230 meters (750 
fee t ) . The Company completed the planned 10 leve l dr ive 
to the south zone of the A.M. and crosscuts in i t fo r a 
to ta l distance of 348 meters (1,140 f ee t ) . In add i t i on , 
the ven t i l a t i on ra i se from 15 to 10 level was completed 
for a to ta l i n c l i ned distance of 222 meters (728 f e e t ) . 
A 15 meter (50 feet) stub ra i se was started from the No.10 
level crosscut towards 7 level in the south zone, but was 
discontinued because of poor ground condit ions. Add i t i o na l l y , 
some 1,327 meters (4,352 feet) of underground d r i l l i n g was 
done and geochemical and geophysical surveys were car r ied 
out on the surface. 

1969 - The 1,4,6,7 and 10 leve l s and the ven t i l a t i on ra i se were 
mapped and chip sampled. The main road to the workings 
was improved and in ce r ta in areas relocated. Some 1,220 
meters (4,000 feet) of trenching was done by bu l ldozer. 
A new Atco camp to house 22 men was i n s t a l l e d j u s t o f f 
the main highway. 

1970 - The 10 and 15 leve l s were rehab i l i t a ted and retimbered where 
necessary in cave areas. The 15 level was extended south 
into the south mineral ized zone and a ra i se was advanced 
7 meters (24 feet) towards 10 l e v e l . A minimum amount 
of d r i l l i n g (63 meters - 207 feet) was undertaken below 
15 l e v e l . 

1971 - The extension of the 15 leve l into the south zone was sampled. 

1972 - On the surface,the south end of the A.M. breccia received 
attent ion with some 1,860 meters (6,100 feet) of bul ldozer 
trenching was done on the s t ructure. Thirteen kilometers 
(8 miles) of new road construction cons ist ing of a route 
to a lead-z inc geochemical anomaly on the southwest slope 
of the ridge and o ld road r e h a b i l i t a t i o n and repa i r , was 
carr ied out. A l so , geophysical surveys were undertaken 
in the area of the 10 level portal to further del ineate a 
geochemical, geophysical anomaly and 198 meters (651 feet) of 
diamond d r i l l i n g was done to test th i s anomaly. 

1974 - A l l the camp and plant f a c i l i t i e s were removed. 

1979 - Three surface d r i l l holes t o t a l l i n g 292 meters (958 feet) 
were d r i l l e d in the southern A.M. breccia zone and 1 sur
face hole fo r 245.6 meters (805.5 feet) was put down on 
the Invermay brecc ia . 
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Area! Geology 

The Giant Copper area of southwestern B r i t i s h Columbia 
l i e s w i th i n the inf luence of the Cascade Mountain system. These 
mountains cons i s t of a north-northwest trending gneiss ic and gran
i t i c core flanked by belts of sedimentary and volcanic rock. It 
i s one of these sedimentary belts that contains the Giant Copper. 

Located in what i s termed the Eastern Mesozoic Be l t , the 
s t ruc tu ra l un it i s confined on i t s western boundary by the Hozameen 
Fault and bounded by a poorly-defined Pasayten Fault along portions 
of i t s eastern f lank. 

A major north north-west s t r i k i n g syncl ine i s evident in the 
north end of t h i s be l t and reportedly the ax ia l plane s t r i ke s through 
the Gibson Pass area some 20 kilometers south of the Giant copper 
property. Local mapping of the Giant Copper property has i d e n t i f i e d 
fo ld s t ruc tu res . Associated with the areal fo ld ing i s large scale 
reverse f a u l t i n g that d i s locates and disrupts sections of the eastern 
fo ld l imb. 

Int rus ive into the sediments are basic dikes and s i l l s 
followed by granodior ite and quartz d i o r i t e discordant bodies 
of va r i ab le s i ze s . 

The predominating formations wi th in th i s be l t are mostly 
marine with minor non-marine sediments, belonging to the Lower 
Cretaceous through the Lower Jurass ic eras. 
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Local Geology 

In the Giant Copper area, the geological model displays 
interbedded sedimentary formations of the Dewdney Creek and Ladner 
Groups. Underlying and separating them from the e a r l i e r Paleozoic 
sediments i s the Hozameen Fault . This strong break extends north 
northwest from the International Boundary for some 95 kilometers 
(57 miles) and eventual ly i s l o s t in the Fraser Canyon complex. 

A chronological h i s tory of the geological sequences would 
l i k e l y have had the fo l lowing pattern: 

The sedimentary complex was u p l i f t e d , folded and moderately 
fractured p r i o r to in t rus i ve act ion into them in the form of 
small s i l l s and dykes of mafic and u ltramaf ic types which are 
considered to be the e a r l i e s t intrus ions i n the area. The 
Invermay granodior i te stock was l a t e r emplaced with successive 
marginal phases re su l t i ng in offshoot dykes and s i l l s of both 
granodior i te and quartz d i o r i t e composition. 

Brecc iat ion of the sedimentary zone then resu l ted and was 
followed by metamorphism both thermally and hydrothermally. I t 
would appear that the b recc ia t ion , metamorphism and i n t ru s i ve 
emplacement were a l l the resu l t of a s ing le agency - magmatic 
force. The breccia was probably l o ca l i z ed due to s t ructura l 
cont ro l s , in t h i s case, f a u l t s . The minera l i z ing solut ions 
l i k e l y fol lowed s imi la r - type pathways ( f au l t s ) into the A.M. 
and Invermay brecc ias , which are the main zones of minera l i zat ion 
on the property, and possibly into the other three known breccia 
zones. 
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Structure 

Regional ly, the Dewdney Creek - Ladner Group i s contained 
wi th in two f a u l t s t ructures , the Hozameen to the west and the 
Chuwanten to the east. Both f au l t s are described as west - dipping 
thrust f a u l t s . 

A sync l ina l f o ld pattern s t r i k i n g and plunging 35° to 
the north has been observed by government geologists trending 
through the A.M. port ion of the property. Surface mapping has 
shown numerous fo lds and var iat ions of the normally north s t r i k i n g 
beds around the f o ld noses. 

Small scale rupturing i s apparent on the surface of the 
property, whereas the underground workings show large gouge areas 
and shear structures which cut through the sediments and the i n t -
rus ives . The gouge zones, may extend up to s i x meters in width 
w i th , in many cases, undetermined movement. The shear zones in the 
Invermay stock which range in width from three to t h i r t y centimeters 
are often well minera l ized. 

Major f a u l t structures recognized through surface and 
underground mapping are: 

1) North 20°-30° West - These are the regional trend s t r uc t 
ures as depicted by the Hozameen Fault and are pre-ore 
and p re - in t ru s i ve . 

2) Northeast - These are considered pre-ore f au l t s that were 
ideal conduits fo r mineral passage. These f a u l t s , which 
are the most prevalent, vary widely in thickness. 

3) Eastwest to North 70° West - These are poss ibly the bounding 
f au l t s wi th in which the breccia (s) were l o ca l i z ed and l i k e l y 
were instrumental i n the mineral placement. 
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Rock Types 

As mentioned e a r l i e r , the Giant Copper property i s under
l a i n by a sedimentary formation, with some uncertainty ex i s t i ng 
as to i t s age and, consequently, i t s c l a s s i f i c a t i o n . Regional 
mapping by the Geological Survey of Canada, has assigned the formation 
to the ear ly Ladner group of sediments which formation, not un
l i k e the Dewdney Creek group in l i t h o l o g y , has been v e r i f i e d by 
f o s s i l i d e n t i f i c a t i o n . Other wr i ter s have i d e n t i f i e d the host form
ation as belonging to the Dewdney Creek group. Both groups are of 
Jurassic age with the Dewdney Creek,being the l a t e r of the two, as
signed to the Upper Ju ra s s i c , whereas, the Ladner group has been 
c l a s s i f i e d as of Middle Jurass ic age. 

Ladner Group - This group consists of a sequence of p e l i t e s , occ
asional vo lcanic sandstone and minor conglomerates. The 
pe l i t e s , metamorphosed arg i l laceous formations, are most com
mon with the f i n e to medium grained va r i e t y , s l a t e , being the 
dominant formation in the general area. This dominance has 
lead to the usage of the term "S la te Be l t " by Cairnes of the 
Geological Survey of Canada in his examination of the area 
in 1924. 

The s l a te member of the group i s usual ly dark grey 
to black in co lour, with occasional l i g h t grey, greenish grey 
and green v a r i e t i e s . The presence of py r i te and/or py r rhot i te 
resu l t in a rusty brown weathering appearance. The s lates are 
f i n e l y laminated with cleavage planes general ly co inc id ing with 
the bedding planes. 

Interbedded with the s lates are massive beds of 
sandstone. 

Dewdney Creek Group - These are thin-bedded sediments, normally 
white to l i g h t grey or rusty on the weathered surface with 
the fresh rock exposing a cream to dark grey colour. They 
have a f ine-gra ined texture with occasional medium grained 
or g r i t t y beds running through a gradational bedding. The 
l i g h te r beds, being s i l i c e o u s , resemble chert , whereas, the 
darker, f i n e r grained beds take on the appearance of an a r 
g i l l i t e and have often been referred to as s i l t s t o n e . The beds 
s t r i ke northward and dip steeply to the east. 

The group i s reported to be no th icker than 300 
meters (1,000 feet) in the general area of the Giant Copper 
but thickens up to 3,000 meters as i t progresses northward. 
This thickening could be e i ther a ser ies of gradational rock 
un i t s , assigned by some wr i ters to separate formations, or a 
true swel l ing of a s ing le unit with var iable interbeds. 
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Intrusives 

Quartz D i o r i t e - The sediments have been intruded by scattered 
dykes and s i l l s of quartz d i o r i t e and by the Invermay quartz 
d i o r i t e stock, a normally medium to coarse grained, l i g h t 
grey coloured rock. This equigranular stock i s made up 
l a r ge l y of pale grey feldspars and quartz with minor amounts 
of hornblendes or b i o t i t e and less commonly tourmaline. The 
mafics comprise no more than 10% and often much l e s s , 
whi le quartz may range up to 25% of the t o ta l composition 
of the rock. Portions of the Invermay stock, near i t s 
southern contact, are banded and heavi ly tourmal in ized. 

The i r r up t i v e has been assigned to the Upper Cretaceous 
age. 

Mafic Bodies - The Giant Copper property contains several small 
mafic dykes of d ior i t ic/gabbro composition, which are 
probably o f f shoots from the main serpentine be l t fur ther 
to the east. In some instances, the basic i n t rus i ves are 
minera l i zed. 

Metamorphism 

Regional metamorphism i s of a low order, but ea r l y deuteric 
action has introduced tourmaline i n large amounts in to the sediments 
and quartz d i o r i t e over a wide area. 

On the loca l s ca le , a l t e r a t i on has had i t s e f f e c t in colour 
var iat ions re su l t i ng from breakdown of primary minerals. The s i l t -
stones, in p a r t i c u l a r , show th i s development with the production 
of white mica through the fe ldspar breakdown g iv ing the formation 
a l i g h t grey i n contrast to the normal dark grey. This colour 
va r i a t i on , or banding, i s p a r t i c u l a r l y noticeable on the Invermay 
property where c h l o r i t e and s e r i c i t e have given the quartz d i o r i t e 
a pecul iar e f f e c t akin to banding. The i n i t i a l e f f ec t of th i s 
banding i s to assume a hor izontal s t ructur ing of the a l t e r a t i o n . 

This hor izontal e f f ec t was noted and commented on by 
Cominco geologists in 1959, but they came to no d e f i n i t e conclusions. 
As the minera l i za t i on at the Invermay i s t i ed into the a l t e r a t i on 
ef fect (more c h l o r i t e , less mafics, more minera l i zat ion) the d i s 
seminating minera l i za t ion may, in a rudimentary form, adopt a 
horizontal development. 

In add i t i on , the s i l t s tones show a g r an i t i z a t i on e f f e c t 
in the v i c i n i t y of the quartz d i o r i t e i n t ru s i ve bodies. The trans
i t i o n i s gradual from one type to another due to the introduced mater ia l . 
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Minera l izat ion 

The sedimentary outcrops which form the surface showing 
of the A.M. breccia are d i s t i n c t l y rusty with minor p y r i t e , pyrr -
hot i te or chalcopyr ite occurr ing as scattered grains or concentrated 
along th in fractures or quartz ve i n l e t s . Local concentrations of 
minera l izat ion occur in the A.M. breccia i n the southeast and the 
northwest nose areas and i n shear zones w i th in the Invermay stock. 

In the A.M. b recc ia , minera l i za t ion occurs pr imar i l y as 
pockets in the matrix adjacent to the fragments and, i n other i n 
stances as ve in lets cut t ing the matrix and fragments. A large 
gouge zone trending across the breccia contains lenses of massive 
arsenopyrite, py r i te and cha lcopyr i te . In addi t ion to p y r i t e , 
pyrrhot i te and cha lcopyr i te , other minerals reported are molybdenite, 
magnetite, u ran in i te , s chee l i t e , spha ler i te and galena. 

In the Invermay plug, the minera l i zat ion i s of two types. 
The primary type cons i s t ing of lenses and bands of quartz, sphal 
e r i t e , galena and py r i te i s l o c a l i z e d along the wal ls of the shear 
zones. The other var iety i s the l i g h t and dark banded type conta in
ing p y r i t e , cha lcopyr i te, arsenopyrite and minor jamesonite. In 
add i t i on , many v e r t i c a l to sub v e r t i c a l f ractures have a th in 
l i n i n g of pyr i te and, in some instances, cha lcopyr i te . 



Breccia Zones 

There are f i v e known breccia areas on the property - The 
A.M., Invermay, Pass, Camp and New breccia zones. Of these, the 
A.M. has been explored the most intense ly by surface and under
ground d r i l l i n g , d r i f t i n g , crosscutt ing and r a i s i n g . However, 
some underground and surface d r i l l i n g has been done to tes t the 
mineral izat ion i n the Invermay breccia but most of the work w i th in 
this plug has been concentrated on explor ing the l e a d - z i n c - s i l v e r 
veins with in the main shear zone. Only l im i ted surface diamond 
d r i l l i n g and s t r i pp i ng has been done on the other three known 
breccia zones. 

A.M. Breccia 

The A.M. breccia zone i s a sedimentary breccia with l a t e r a l 
dimensions of some 300 meters (1,000 feet) northsouth and 180 meters 
[600 feet) eastwest that i s located on the southern slope of S i l v e r 
Daisy Mountain. I t has an oval p i p e - l i k e form with apparently sharp, 
abrupt walls that i n many l o c a l i t i e s are v e r t i c a l . 

In the A.M. breccia the fragments are oblong, l i g h t colored 
rock in a f i ne to medium grained matr ix. These larger p a r t i c l e s 
that range i n s i ze from 50 mi l l imeters or more in length down to 
1 mi l l imeter i n width cons i s t mainly of f i ne to very f ine-gra ined 
quartz which has been r e c r y s t a l l i z e d plus s e r i c i t e and c lay minerals. 
The f ine to medium grained matrix cons i s t s of epidote, amphibole, 
ch lo r i te and tourmaline enveloping the fragments. As the t r a n s i t i o n 
zone of the brecc ia to the host sediments i s approached the matrix 
takes on the co l o r and appearance of dark s i l t s t o n e or a r g i l l i t e , 
whereas, the fragments th in out and eventual ly disappear. Some 
fragments have been i d e n t i f i e d , a l b e i t with d i f f i c u l t y , in the 
dark matrix background. 

Large i r r e gu l a r masses of amphibolite intrude the southern 
portion of the breccia pipe. L o ca l l y , the amphibolite i s massive, 
greenish black and medium grained, whereas, in other sect ions , i t 
i s l i g h t green, f i n e grained and ca r r i e s numerous i nc lu s i on s . On 10 
level i t has been noted that the amphibolite includes blocks of bed
ded sediment and brecc ia . 

The o r i g i n of the breccia i s not c lea r as i t s oval l i k e 
shape tends to discount fo ld ing and s ing le or mul t ip le f a u l t brec
c i a t i on . P o s s i b i l i t i e s ex i s t f o r d iap i r i sm o r i g i na t i on or formation 
by gas explosion as postulated by Paul Kent in respect to specia l 
breccias associated with hydrothermal development in the Andes. East
man of the B r i t i s h Columbia Department of Mines, who examined the 
property in 1965 and 1968, i s i n c l i ned to concur that the "burst 
breccia" theory agrees with evidence exposed on 10 leve l i n the 
southern end of the breccia body. 

H i s t o r i c a l l y , the A.M. b recc i a , because of the way in which 
i t has been explored, i s general ly referred to as cons i s t ing of 
three sectors, the northern and southern nose zones and the centra l 
zone. Of these, the northern nose has been extens ively developed 
from 15 level to the surface with two intermediate l e v e l s , the 6 
and 10 and by a 222 meter (728 foot) v en t i l a t i o n r a i s e . The south 



zone has been mainly developed by d r i f t s and crosscuts on 10 leve l 
and short d r i f t s on 7 and 15 leve l and the center zone by crosscuts 
on 10 and 15 l e v e l s . Reference Figure 3. 

During 1979, GMR located three diamond d r i l l holes w i th in 
the southeast nose area of the breccia with the in tent of substant iat ing 
the cont inu i ty of previous copper and molybdenum assays from the 10 
level to surface and a d d i t i o n a l l y , to check the minera l i za t ion grade 
below the 10 l e v e l . A l l holes were v e r t i c a l . 

Hole 79-1 - Located close to No. 7 Ad i t . The hole cut p r imar i l y 
brecciated s i Itstones with a narrow dyke or quartz d i o r i t e 
being intercepted high in the hole. Copper and molybdenum 
minera l i za t ion improved below the dyke. At a depth of 35.4 
meters (116 feet) cementing became necessary. The hole was r e -
d r i l l e d from 31.4 meters (103 feet) to 34.5 meters (113 feet) at 
which point the hole was abandoned due to the extent of the dev iat ion. 

Over a l l core recovery was 47.6%. 

Assay Results: 
Ounces per ton 

Footage Type Gold S i l v e r Copper % Molybdenite % 

0-35.4 meters Core 0.01 0.85 0.558 0.072 
3-33.5 meters Sludge 0.009 0.775 0.80 0.139 

Hole 79-2 - Located close to No. 3 Ad i t . The hole intersected a 
well mineral ized sedimentary breccia formation to 84.8 meters 
(278 feet) at which point the hole passed through a f a u l t structure 
into f resh unmineralized quartz d i o r i t e i n t r u s i v e . The hole 
continued in the i n t ru s i ve to 132.3 meters (434 feet) before 
being discontinued. 

Ove ra l l core recovery was 64.4% with the i n i t i a l 61 meters 
(200 feet) of mineral ized material having a recovery of 49.1%. 

Assay Results: 
Ounces per ton 

Footage Type Gold S i l v e r Copper % Molybdenite % 

0-132.3 meters Core 0.007 0.127 0.358 0.014 
0-61.0 meters Core 0.01 0.212 0.725 0.026 
4.5-61.0 meters Sludge 0.022 0.387 1.693 0.033 

Hole 79-3 - Located 75 meters west of No. 3 Ad i t . The hole was d r i l l e d 
to a depth of 124.5 meters (408.5 feet) i n badly broken ground that 
consisted of weakly mineral ized sedimentary breccia cut by numerous 
narrow basic dykes that are, for the most part , unmineralized. 

Over a l l core recovery was 72.8%. 

Assay Results: 
Ounces per ton 

Footage Type GoTcT STlver Copper % Molybdenite % 

0-124.4 meters Core 0.001 0.047 0.128 0.002 



Invermay Breccia 

The minera l i za t i on on the Invermay port ion of the Giant 
Copper claims are associated with a large quartz d i o r i t e in t rus i ve 
body, c a l l ed the Invermay stock. This i n t r u s i v e with i t s long axis 
extending over 3,300 meters (11,000 feet) i n a north-south d i rec t i on 
has widths varying from 400 meters (1,400 feet) to 1,900 meters 
(6,400 f e e t ) . 

Associated with th i s large i n t ru s i ve mass are northeast 
and north s t r i k i n g shear structures which, during t he i r development, 
have l i k e l y contr ibuted to the b recc ia t ion i n t h e i r immediate v i c 
i n i t y . This b recc ia t ion plus the shearing has been the l o c i of 
minera l i za t ion . 

The breccia appearance shows f r e sh , grey, angular f r ag 
ments set i n a matrix of the same composition with the addi t ion 
of tourmaline and quartz. The east contact of the quartz d i o r i t e 
i n the v i c i n i t y of "A" and "B" ad i t s i s marked by a well defined 
shear zone, and here the breccia bounding the shear takes on a 
strong hor izontal banded appearance. This e f f ec t i s made up of l i g h t 
bands of fe ldspar , quartz and minor tourmaline and dark bands 
large ly of tourmaline with some quartz. The bands are vuggy. 

M inera l i za t ion i s of two types and i s re lated to the 
brecc iat ion phenomenum. The i n i t i a l l y developed m ine ra l i za t i on , 
that which was mined, was high grade s i l v e r - l e a d - z i n c veins or shear 
s t ructures. The other type i s disseminated copper m inera l i za t ion . 

The s i l v e r - l e a d - z i n c deposits are narrow e r r a t i c lenses 
in the vein structure varying from several centimeters up to 3/4 
meter in width and are quite var iab le i n length. For example, 
in the 4 leve l a d i t , vein minera l i za t ion extends over 200 meters 
(660 feet) of i t s 215 meter (700 feet) length. Some 30 samples 
cut along th i s s t ructure by previous owners averaged 0.07 oz./t 
gold, 32.6 oz./t s i l v e r , 6.97% z inc and 3.12% lead. No.3 ad i t 
exposes two lenses 18 meters (60 feet) and 35 meters (120 feet) 
respect ive ly through i t s 90 meter (290 feet) length. The minerals 
read i ly i d e n t i f i e d are p y r i t e , argentiferous galena, spha ler i te 
and cha lcopyr i te . Some 97 tons of ore grade material were shipped 
from these two ad i t s i n 1935 and 1941. 

The disseminated copper type of minera l i za t ion found 
in the Invermay has not been as thoroughly invest igated as the 
copper minera l i za t ion in the A.M. Where noted, i t occurs as scat
tered f ine blebs of py r i te and cha lcopyr i te sometimes re lated to 
the tourmalinized rim structure of the fragments or as weak d i s 
seminated specks i n the a l tered but unbrecciated quartz d i o r i t e . 
Some of the banded minera l i za t ion i n the Invermay sect ion consists 
of p y r i t e , cha lcopyr i te , arsenopyr ite, minor jamesonite and molybdenite. 
Also py r i te and minor chalcopyr i te occur as scattered grains and as 
pockets in some of the dark bands of the "banded" ore. 
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As part of i t s 1979 diamond d r i l l i n g program, GMR was able 
to put one hole (79-4) in to the Invermay i n t ru s i ve before being forced 
to withdraw due to weather condi t ions. The intent of the d r i l l hole was 
to gather geologic knowledge i n t h i s pa r t i cu l a r area and to substant iate 
the cont inuity of m inera l i za t i on through the quartz d i o r i t e plug. 

Hole 79-4 - Located about 17 meters south of the No. 4 portal and 
inc l ined -80° to the northeast. The hole was d r i l l e d from the 
surface to a depth of 245.6 meters (805.5 f ee t ) . D i f f e r e n t i a l l y 
c h l o r i t i z ed quartz d i o r i t e breccia was cut fo r the complete depth 
with a notably banded st ructure being observed in the m ine ra l i z a t i on . 
The disseminated minera l i za t i on was confined p r i n c i p a l l y to the 
l i g h te r sections of the i n t ru s i ve where the quantity of ferromagnesium 
minerals t o t a l l e d less than 5%. The mineral ized fractures l i e 
generally p a r a l l e l or sub p a r a l l e l to the core ax i s . The two 
types of minera l i za t ion (disseminated and f r a c t u r e - f i l l i n g ) are 
readi ly noticeable through the hole. 

Over a l l core recovery was 97.5%. 

Assay Results: 
Ounces per ton 

Footage Type Gold S i l v e r Copper % Molybdenite % 

0-245.6 Core 0.011 0.297 0.184 0.005 

0-70.1 0.009 0.426 0.245 0.006 
70.1-106.7 0.006 0.098 0.067 0.002 
106.7-112.8 0.034 0.675 0.295 0.026 
112.8-137.2 0.008 0.014 0.081 0.004 
137.2-245.6 0.013 0.320 0.207 0.004 
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Ore Reserves 

Since 1961, a number of mineral reserve estimates have 
been made of the mineral reserves i n the north nose section of 
the A.M. brecc ia. These estimates vary with the extent of the 
development and d r i l l i n g and the purpose for which they were 
made which in some cases was f o r estimating the p o s s i b i l i t y of the 
high grade se lect i ve mining approach to a low grade block caving and 
surface open p i t . The fo l lowing reserve f igures apply only to the 
A.M. sector of the property; the Invermay has, to the w r i t e r ' s 
knowledge, had no reserve estimates drawn up. 

In 1961, the Canam Copper Company Ltd. estimated the 
reserve of potential ore as 2,069,500 tons, grading 1.4% copper, 
0.026 ounces per ton gold and 1.00 ounce per ton s i l v e r whereas, 
when GMR f i r s t reviewed the property in August 1963, they estimated 
a reserve tonnage of .1,828,500 tons grading 1.35% copper, 0.03 
ounces per ton gold and 0.81 ounces per ton s i l v e r . 

In October 1965, fo l lowing an extensive diamond d r i l l i n g 
program by GMR, a prel iminary report authored by L.P. Starck, P. Eng., 
put the reserve estimates at 2,777,984 tons of 1.35% copper, 0.017 
ounces per ton gold, 0.72 ounces per ton s i l v e r and 0.033% moly
bdenum disulphide (using a 0.8% copper cu t - o f f a f ter 15% d i l u t i o n ) . 

* 

A report issued by a company of independent engineers, 
Wright Engineers L imi ted, Vancouver, i n 1966, gave the property 
2,610,000 tons of reserve ore grading 1.28% copper, 0.015 ounces 
per ton gold, 0.65 ounces per ton s i l v e r and 0.031% molybdenum d i 
sulphide. In December of that same year, the f igures were revised 
to 2,438,805 tons grading 1.49% copper, 0.017 ounces per ton gold, 
0.80 ounces per ton s i l v e r and 0.037% molybdenum disulphide. 

The reserves were reexamined by GMR in 1972 with the res 
u l t the o r i g ina l f igures as reported by L.P. Starck were reconfirmed. 
This analys is was v e r i f i e d by L.T. Pos t le , P. Eng., an independant 
consult ing mining engineer, i n August 1972. 

The wr i te r has seen the Company's o r i g i na l ca lcu lat ions 
and Mr. Pos t le ' s report proving the tonnage and grade and method 
of a r r i v i ng at such and concurs with the Company and Mr. Postle 
in the f igures. 

No f i rm reserves have been estimated on the south and centra l 
section of the A.M. b recc ia , but i n August, 1972, W.E. Clarke, P. Eng., 
estimated a potent ia l on 10 leve l of 3,200 tons per ve r t i c a l foot 
of 0.62% copper. He includes in his f i gure 1,500 tons per v e r t i c a l 
foot of a higher grade 0.85% copper. In an elaboration of his f igures 
Clarke breaks tonnages and grades down in the three main zones on the 
10 level to north zone 8,000 tons per v e r t i c a l foot grading Q.53% copper 
central zone 29,700 tons per v e r t i c a l foot of 0.224% copper and the 
south zone 7,800 tons per v e r t i c a l foot of 0.473% copper. Reference 
Figure 2. There have been no further estimates on the south nose s ince 
the release of the above f i gu res . 

In March 1975, the w r i t e r , in an o f f i c i a l capacity fo r a 
foreign mining company, reviewed the material and data supplied 
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by GMR and using the 2.8 m i l l i o n ton f i g u r e , ca lcu lated a low 
grade inner zone adjoining the high grade of 2,635,000 tons of 
0.35% copper. The combined reserve f i gure and grade that the 
author arr ived at was 5,412,984 tons of 0.86% copper with no 
consideration being given to the precious and other base metals 
values. 

Reserve estimates i n the north nose of the breccia are 
based on extensive diamond d r i l l holes from the 15,10 and 6 leve l s 
and r ing d r i l l i n g from a ra i se connecting the 15 with the 6 l e v e l . 
Economic features d ictated the depth of the d r i l l holes which in 
the majority of cases were stopped at the boundary of the brecc ia. 
One hole, No.129, penetrated beyond the contact for some 30 meters 
(96 feet) into a basic formation, termed a gabbro, and averaged 0.95% 
copper. 

The Invermay breccia zone has only had l im i ted surface 
and underground d r i l l i n g , there fore , no tonnage estimates can be 
made. However, there appears to be a reasonable p o s s i b i l i t y of 
developing appreciable tonnage of 0.25 to 0.35% copper minera l 
i z a t i on with minor gold values. 

GMR reopened and sampled some of the o ld ad i t s on the 
Invermay i n 1968. Their ana lys i s showed the fo l lowing: "A" a d i t -
5 samples representing 13.7 meters (45 feet) of both wal ls assaying 
0.156% copper; "B" ad i t - 11 samples representing 28.5 meters (93.5 
feet) of both wal ls assaying 0.098% copper; ad i t No.2 - 1 wall sample 
of 6 meters (20 feet) which ran 0.04% copper: ad i t No.3 was caved 
at the portal and could not be sampled; No.4 ad i t - 6 samples were 
taken on the vein and averaged 0.02 ounces gold per ton, 6.4 ounces 
s i l v e r per ton, 0.58% lead and 2.7% z i n c ; No.5 ad i t - 43 samples were 
taken along the wal l s of t h i s ad i t and averaged 0.64% copper; No.6 
ad i t was not sampled. 

In 1979, the only hole d r i l l e d by GMR in the Invermay breccia 
grades as follows over 245.5 meters (805.5 f e e t ) : 0.184% copper, 0.011 
ounces gold per ton, 0.29 ounces per ton s i l v e r and 0.005% molybdenum 
disu lphide. 

Respectful ly submitted, 

January 28, 1980. 
Calgary, A lberta. 

W.G. Hainsworth, P. Eng. 
Consulting Geologist 
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