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INTRODUCTION 

The following report is based on work carried out on the adjoining 
Gibraltar and Pollyanna properties. The majority of this work was 
carried out by Canex Aerial Exploration's personnel between May 7, 
1969 and March 15, 1970. Canex Aerial is the operator in a jo int 
venture between Duval Corporation and Canex Aer ia l . Previous work 
was carried out on the Gibraltar property by personnel of Gibraltar 
and Cominco, and on the Pollyanna property by employees of Duval 
Corporation and Canex Aer ia l . 

The speed and efficiency of the f i e l d work is largely due to 
personnel working under the direction of Mr. S . J . Tennant, ably assisted 
by Mr. D. Mcintosh and Mr. P. Beaudoin. Mr. Tennant was given management 
assistance by Mr. W. S. Pentland, Project Supervisor of Canex Aerial 
and geological direction and assistance by Dr. A. D. Drummond, Many 
helpful suggestions were received from Dr. R. E. Gale of Duval Corporation 
Vancouver of f ice . Various people have contributed to different sections 
of this report. The major contributors are the following: 

Mr. Tennant worked closely on the ore reserves with Mr. M. P. Lipkewich 
of the Computer Section of Placer's Engineering Department. 

Grateful acknowledgement is made of the valuable services rendered 
by the geologists, engineers and technical assistants associated with the 
project who are not mentioned above. 

Dr. Drummond, Geology and Mineralogy 
Mr. Pentland, Sampling and Assaying 
Mr. Tennant, Ore Reserves on both Bench Plans and 

Vertical Section Geological Reserves. 

D. C. Rotherham 
DCR/ric Exploration Manager - Western Canada 
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SUMMARY 

The exploration program carried out within the last year consisted 
of over 124,000 feet of diamond d r i l l i n g . This has shown the presence 
of two new zones of mineralization and has extended and upgraded the 
previously known Pollyanna zone. The new zones are the Gibraltar East 
and Granite Lake orebodies. Both are near the Pollyanna border and 
extend on to the Pollyanna property. The Granite Lake zone alsp extends 
on to the property of Gunn Mines Ltd. A l l of these orebodies occur on 
Granite Mountain in a similar setting within the same geological 
environment. The three mineralized zones occur in an area of gently 
ro l l ing topography suited to open pi t mining. This area is within 
eight miles of Highway 97, the Pacif ic Great Eastern Railway and the 
Fraser River at Marguerite. It is within six miles of a gas pipeline 
and within eight miles of the main power transmission l ine from the 
Peace River Project. 

The following table summarizes mineable ore reserves for the various 
zones using a 0.25 percent Cu cut -off . The reserves as shown are limited 
by p i t design and are therefore less than the geological reserves. 

Tons % Cu 

Gibraltar East Zone 
Ultimate p i t 
1st stage pit 

96,600,000 
32,500,000 

0.39 0.014 
0.46 

Pollyanna Zone 
Ultimate p i t 
1st stage pit 

63,800,000 
40,500,000 

0.37 
0.39 

0.018 

Granite Lake Zone -
Gibraltar Portion (Preliminary) 

Ultimate p i t 
1st stage pit 

35,600,000 
23,700,000 0.42 

0.42 0.016 



The grades used in the calculation of ore reserves have been checked 
for r e l i a b i l i t y by the following procedures: 

1. Check assaying of pulps by other assayers; 
2. Dr i l l ing of 6-inch rotary holes adjacent to the diamond d r i l l 

holes; 
3. Assaying the second half of the core; 
4. Sludge sampling; 
5. Mi l l testing of rotary cuttings and core rejects. 

This testing for r e l i a b i l i t y has revealed several problem areas. 
These do, however, appear explainable and to a large extent are se l f -
cancelling. 

In summary, the grades used in ore reserve calculations are considered 
to be rel iable and perhaps a l i t t l e conservative. 
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LOCATION AND ACCESS 

The Gibraltar-Pollyanna copper-molybdenum deposit is in the Cariboo 
Dist r ict of B.C., some 225 air miles due north of Vancouver. It l ies on 
the western slope of Granite Mountain, 27 air miles north of Williams 
Lake, B.C. Latitude and longitude are 52°30'N and 122°16'W respectively. 
(See Location Map, Figure 1). 

The property is readily accessible by 12 miles of gravel road from 
McLeese Lake which is 28 miles north of Williams Lake, B.C., on Highway 
97. 

Topographic re l ie f is moderate as elevations on the property range 
from 3300 to 4100 feet. 

CLIMATE 

Climate is generally dry with extreme temperature fluctuations. 
Temperatures recorded at Williams Lake airport (3088 feet elevation) for 
the last 10 years indicate a mean daily temperature of 43.5° F with a 
maximum of 106° F and a minimum of -43° F. 

Precipitation records at the Williams Lake airport are: 
1. Mean r a i n f a l l , 10.84 inches, 
2. Mean snowfall, 40.9 inches, 
3. Mean total precipitation, 14.93 inches, and 
4. Maximum precipitation in a 24-hour period, 2.00 inches. 

The months of June, July , August and September are generally 
f rost - f ree. Snow generally covers the ground from the beginning of 
December to the end of A p r i l . Snow at the mine s i te w i l l probably have 
a maximum depth of three to six feet. 
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WATER AND POWER 

An adequate water supply for d r i l l i n g was obtained from Granite Lake 
and, seasonally, from Granite Creek. 

A preliminary study on water supply for mil l ing purposes is outlined 
by W. Allen Ker of Ker, Priestman, Keenan and Associates Ltd. The report 
suggests a water supply from either the Fraser River near Marguerite, 
B.C., or from a dam site at Ben Lake on Beedy Creek approximately eight 
miles east of the property. 

The 230,000-volt main transmission l ine connecting the B.C. Hydro 
power grid with the Bennett Dam on the Peace River runs four miles west 
of the Gibraltar mine s i te . It is l i k e l y , however, that B.C. Hydro w i l l 
not allow a connection to this l ine and w i l l require power to be drawn 
from the 69,000-volt l ine eight miles west of the mine s i te at Marguerite. 

West Coast Transmission Co. has a natural gas pipeline within six 
miles of the property. 

HISTORY 

The Gibraltar and Pollyanna properties have been developed indepen­
dently since their discovery around 1920. The two properties received 
combined exploration programs in 1969. 

Gibraltar Property 
Work was in i t iated at Granite Creek in 1927 and was known as the 

H i l l property (B.C.M.M. report 1928). The property was dormant unti l 
1957 when Kimaclo Mines Ltd. (N.P.L.) drove a 110-foot adit on the 
mineralized shear that was reported in 1928, and which was to develop 
into the Gibraltar West zone. The property was then known as the Sunset 
showings. Dr i l l ing by Kimaclo Mines extended the mineralization in the 
adit to the northwest. During 1958, Kimaclo sold the property to Major 
Mines Ltd. (N.P.L.) . Major Mines allowed the claims to lapse and the 
property was then staked by J . Hilton on January 1, 1962. In 1962, 
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Keevil Mines outlined geochemically anomalous zones east of the Sunset 
adit . At the same time, Huntec Surveys completed induced polarization 
surveys in the area and suggested a northwest extension of the adit 
zone. During 1964, Gibraltar Mines Ltd. (N.P.L.) acquired the property 
from Hilton. Gibraltar Mines commenced a d r i l l i n g program in 1965 to 
test the Keevil geochemical anomaly and the I.P. anomaly. As a consequence, 
Cominco optioned the property in May, 1966 and outlined the present 
Gibraltar West zone. Cominco and Mitsubishi Mining Co. unsuccessfully 
attempted to extend the Gibraltar West zone in 1967 and the option was 
terminated. Gibraltar Mines optioned and dr i l l ed the adjoining property 
(to the northwest) of Coast Silver Mines Ltd. Gibraltar Mines dr i l led 
several holes in late 1968 and early 1969 near the adjacent Pollyanna 
property of Canex-Duval. The results of these holes brought about an 
option agreement with Canex-Duval, and consequently, the development of 
the Gibraltar East orebody. 

Pollyanna Property 

The Pollyanna property was f i r s t described as the Rainbow Group 
in 1918 and has been known as Pollyanna since 1925 when i t was reported 
to be a 60-foot wide shear zone within a "granodiorite" intrusive [B.C. 
Min. Mines reports 1918 and 1925, G.S.C. Memoir 118 (1920)]. Claims 
staked adjacent to the Pollyanna showing were (1) Manderfield claim, (2) 
Conway claim to the north, and (3) Copper Queen group to the south in 
1929. Scattered copper values were found over 2000 feet along a NW-SE 
trend. 

In 1949, the Copper King claims were staked on the former 
Pollyanna, Manderfield and Conway claims, and a 1000-pound shipment of 10.5 
percent Cu was sent to Tacoma, Washington. 

Kimaclo Mines restaked the Pollyanna showing and v ic in i ty during 
1954 to 1956, then allowed i t to lapse. Mr. Robert Glen staked the 
property during early 1963. Keevil Mining Co. in 1963, held an option 
on Pollyanna during which they performed geochemical and induced polarization 
surveys and dr i l led two holes. Duval Corporation acquired the option from 
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R. Glen in 1964. By the end of 1966, Duval had part ia l ly defined 20 to 
30 mil l ion tons of low grade copper mineralization. During 1967, Canex 
Aerial Exploration Ltd. and Duval Corporation participated on an equal 
basis to further explore the Pollyanna property which culminated in the 
development in 1969 of the Pollyanna orebody. 

REGIONAL GEOLOGY 

Geology of the Quesnel-Williams Lake area can be separated by the 
north-south trending Fraser River fault system. To the east of the above 
fau l t , lower Paleozoic rocks outcrop in the v ic in i ty of Quesnel Lake. 
Westward from Quesnel Lake are broad bands of Triassic and Permian rocks 
while to the west of the Fraser fau l t , Tertiary volcanic rocks are 
abundant. The northwest trending geosynclinal rocks on the eastern 
side would appear to be uplifted relative to the western side of the 
Fraser River fault system (see Figure 2). 

In the v ic in i ty of Granite Mountain, the oldest rocks are regionally 
metamorphosed sedimentary and volcanic rocks of the Cache Creek group of 
Permian age. 

Batholithic intrusives of Jurassic-Cretaceous age intruded the Cache 
Creek group in the Granite Mountain area. An intermittent north-south 
trending l ine of batholithic rocks outcrop from Prince George on the 
north to as far south as McLeese Lake. These rocks occur along the 
east side of the Fraser River fault system. The batholiths are composed 
of granodiorite, quartz d ior i te , diorite and gneissic varieties of the 
above rocks. In the immediate v ic in i ty of Granite Mountain, a regionally 
fol iated and metamorphosed quartz dior i te occurs which has a chlor i te - r ich 
dior i te margin against rocks of the Cache Creek group. Calcareous members 
of the latter show local ly some skarn development adjacent to the dior i te 
contact. It is within the regionally metamorphosed and fol iated quartz 
dior i te that the Gibraltar-Pollyanna copper-molybdenum deposits occur 
(see Figure 3). 
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LEGEND 
9 + 8= PLEISTOCENE 

and R E C E N T 

T i l l , gravel, sand, 
and clay. 

7= M I O C E N E + P L I O C E N E 

Basalt 

6+5= E O C E N E and/or 
OL IGOCENE 

Basalt, tuff, breccia, 
conglomerate, shale, 
and sandstone. 

4' P A L E O C E N E and/or 
E O C E N E 

Rhyolite, daci te , 
tuff, and breccia. 

I< P E R M I A N 
Cache Creek Group 

Chert, argi l l i te, 
limestone, and 
greywacke. 

INTRUSIONS 
A 1 JURASSIC -CRETACEOUS 

Granodiorite, diorite, 
quartz diorite, and 
related gneisses. 

FIGURE 2 
CAN EX A E R I A L EXPLORATION LIMITED 

REGIONAL GEOLOGY 
SCALED I =4.8 miles (approx.) 16 April 1970 

pth 
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Near McLeese Lake, Eocene and/or Oligocene volcanic rocks rest 
unconformably on Cache Creek group rocks, and in turn are overlain by 
relat ively undeformed plateau-type basaltic rocks. The basaltic rocks 
are of Miocene and possibly Pliocene age. Basaltic flows outcrop west 
of Cuisson Lake and trend north-south parallel to the Fraser River fault 
system. 

Pleistocene and Recent gravels and glacial debris now cover most 
of the surface such that the outcrop area is local ly less than 5 percent, 
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GEOLOGY OF THE GIBRALTAR-POLLYANNA COPPER-MOLYBDENUM DEPOSITS 

The copper-molybdenum deposits of the Gibraltar East zone, the Pollyanna 
zone and the Granite Lake zone are entirely within a fol iated and regionally 
metamorphosed quartz dior ite which is herewith termed the Granite Mountain 
pluton. 

Regional Metamorphism of the Granite Mountain Pluton 

The quartz diorite host is extremely uniform in i t s mineral 
assemblage. The rock is composed of quartz (25 - 30%), "plagioclase" 
which is presently a mixture of albite-epidote-zoisite-muscovite (50 -
55%, chlorite (20%) which original ly was biot i te with minor hornblende 
and disseminated magnetite (1% or less) . Grain size is generally 
1 - 2 mm. This rock may be c lassi f ied as a saussuritized quartz d ior i te . 
The present s i l i c a t e assemblage is compatible with those of the green-
schist facies of regional metamorphism. 

Locally, shear zones within the above rock indicate an assemblage 
of quartz-feldspar-(oligoclase?)-muscovite which physically appears to 
be a schist in hand specimen. Another assemblage which occurs only rarely 
is quartz-feldspar-(oligoclase?)-garnet-ch1orite. 

The presence of oligoclase and garnet are not compatible with the 
greenschist facies but are only s l ight ly higher in metamorphic grade. The 
control for these and the above mentioned assemblages is temperature and 
water pressure. Since the regional fo l iat ion and regional metamorphism 
developed simultaneously, the occurrence of a different water pressure 
along shear zones is suff ic ient to explain the metamorphic assemblages 
present and to explain why the latter assemblages are restricted to shear 
zones. 

The only rocks encountered in the Granite Mountain pluton which 
were not regionally metamorphosed are a quartz-feldspar porphyry and 
an apl i te . The porphyry is composed of quartz phenocrysts ( 2 - 4 mm.) 
(30%) and plagioclase phenocrysts ( 2 - 4 mm.) (5 - 10%) in a white 
aphanitic matrix (60 - 65%). The aplite has a typical sugary texture 
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and is composed of quartz (30%), feldspar (65%) and chlorit ized biot i te (5%). 
These rocks are both dykes and are intrusive into the saussuritized quartz 
d ior i te . 

Regional Foliation 
The major structural feature associated with the metamorphism 

is the fo l ia t ion which strikes about 110° and dips 20 - 30° southerly. 
Foliation is a result of cataclastic deformation within the Granite Mountain 
pluton. Locally, within shear zones, the fo l iat ion becomes extremely 
contorted and at times completely obliterated. 

Mineralization 
The following mineralized veins cross-cut or local ly parallel the 

fo l iat ion and are l isted in chronological sequence ( i . e . , the f i r s t 
l i s ted is cross-cut by the next l is ted feature or older features are cut 
by younger). 

Stage 1. a) quartz-pyrite + chalcopyrite WITH a s e r i c i t i c 
envelope. 
(Sericite envelope assemblage is quartz, se r i c i te , 
pyrite + chalcopyrite with a l l saussuritized 
feldspar being made over to ser ic i te -c lay (?) 
mixture); 

b) quartz-chlori te-pyri te-chalcopyri te-magneti te 
+ carbonate WITH a ch lor i t i c envelope. 
(Chlorite envelope assemblage is quartz, ch lor i te , 
pyrite + chalcopyrite with a pronounced absence 
of epidote in the saussuritized feldspar); 

Stage 2. a) quartz-chlorite-pyrite + magnetite; 

b) quartz-chlori te-pyri te-chalcopyri te-epidote 
+ magnetite; 

c) quartz-chlorite-pyrite-epidote + magnetite; 
d) quartz-chlorite-pyrite-chalcopyrite + magnetite; 
e) quartz-chalcopyrite-bornite + pyrite (restricted 

to porphyry area between Pollyanna and Granite Lake 
zone) (all with + carbonate) 
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Stage 3. quartz-molybdenite-chalcopyrite-pyrite + magnetite 
+ carbonate; 

Stage 4. bull quartz-fine grained chlorite blebs-chalcopyrite 
blebs. 

Hydrothermal Alteration associated with Mineralization 
Ser i c i t i c and ch lor i t ic envelopes which are associated with 

Stage 1 veins are definitely of hydrothermal or ig in . 

A second hydrothermal feature is only observed microscopically. 
Under regional metamorphism of the greenschist fac ies , plagioclase in the 
original quartz dior i te has been reconstituted to a mixture of ab l i te -
epi dote/zoi s i te-ser i c i te (minor). A suite of rock samples across the 
Pollyanna and Gibraltar East zones were examined petrographically by 
Mr. Yale Simpson who discovered that the sericite-epidote ratio in the 
saussuritized feldspar increased directly with copper values across the 
mineralized zones. 

Relationship of Mineralization to Regional Foliation 
Veins outlined above are superimposed on each other as well as 

on the regional fo l ia t ion . The above indicates the complete separation 
of the two geological events, that i s , the fo l iat ion preceded the 
mineralization. 

Supergene Zone 
Throughout the entire mineralized area, there is a leached zone 

above the supergene copper zone but i t is irregular in development and 
thickness. A weak to strong development of limonite is characteristic 
of this zone. 

Supergene copper minerals occur throughout the entire mineralized 
zone to some degree. Supergene copper minerals include chalcocite with 
minor amounts of native copper, azurite, malachite, cuprite and traces 
of covel l i te . Occurrence of chalcocite is generally as coatings on pyrite, 
on chalcopyrite and pyrite or as small discrete chalcocite grains within 
vuggy mineralized veins near surface. 
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The best chalcocite development is along the northern half of 
the Gibraltar East zone and along the southern half of the Pollyanna zone. 
The better chalcocite development is probably related to a fracture 
pattern similar to that shown in Figure 6. Chalcocite within the Granite 
Lake zone is more errat ical ly distributed such that a chalcocite-bearing 
zone is only weakly present. 

STRUCTURE WITHIN THE GRANITE MOUNTAIN PLUTON 

In order to understand the role of regional f o l i a t i o n , mineralization 
and porphyry intrusion, the following structure hypothesis is presented. 

It is assumed that the important structural block in the Granite 
Mountain area is bounded on the west by the northerly trending Fraser 
River fault system, on the east by a parallel fault between Granite Mountain 
and Beedy Creek, on the south and north by east-west trending faults which 
are related to the east-west Quesnel Lake structural break. 

The progressive development of the mineralized structure is outlined 
in the following diagrams (Figures 4, 5 and 6). Figure 4 shows the 
fracture pattern developed by a couple on the inferred structural block 
provided that the area is geologically uniform. Figure 5 shows the 
fracture pattern within the structural unit when the stress within the 
block is disrupted by a structurally more competent "core". The "core" 
area is defined as that area from which d r i l l holes have intersected 
porphyry dykes. Note that the regional fo l iat ion precedes mineralization 
and that the "core" area is aligned more or less parallel to the regional 
fo l ia t ion . Figure 6 shows the relation of the inferred structural pattern 
and the location of open p i ts . 

Relationship of I.P. Response and Structure 
Induced polarization surveys were used to gain some insight into 

the overall scale of the imposed structural setting. Figure 7 outlines 
the I.P. response (PFE at n = 1 with a = 300') and indicates a broad 
zone trending parallel to the regional fo l iat ion across the northern 
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FIGURE 4: Diagram Showing 
Uniform Fracture Pattern 
Developed By A Shear Couple 
Acting On The Inferred 
Structural Unit Block. 
(Regional foliation is 
related to a larger 
structural block.) 

Fraser River Fault System 

FIGURE 5: Diagram Showing Non-
Uniform Fracture Pattern Developed 
Around A Structurally More 
Competent 'Core* By A Shear Couple 
Acting On The Inferred Structural 
Unit Block. ('Core' i s defined as 
the area in which d r i l l holes have 
intersected porphyry dykes.) 

Fraser River Fault System 

FIGURE 6: Diagram Showing The 
Location Of The Open Pit Copper-
Molybdenum Deposits Within The 
Inferred Fracture Pattern Around 
A Structurally More Competent Core. 
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FIGURE 7 : Diagram Showing Generalized Induced Polarisation Map And 
The Relationship Of The Porphyry Core To The Limits Of The Major 
Sulphide-Bearing Structure. Pit Outlines For The Various Zones Are 
Shown, (n - 1, a - 300*, /*S^5 PFE or greater,^ PFE or less, non-
contoured area is between 1 - 5 PFE) 
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portion of the Gibraltar property and across the southern portion of the 
Pollyanna property. The zone is three to four miles long and approximately 
one mile wide and has an area of low I.P. response (less than 1 PFE) 
situated within the middle of the zone. The pattern is essentially a low 
I.P. centre surrounded by a higher I .P. -r im (5 to 10 PFE) of rough 
e l l i p t i c a l shape which is elongated parallel to the regional fo l ia t ion . 

Relationship of I.P. Response, Mineral Zoning and Structure 
It should be noted that the Gibraltar East zone, Pollyanna zone 

and Granite Lake zone are situated along the inner side of the higher 
I.P. response rim such that in general, the copper values are approximately 
between 2 to 6 PFE. This is diagrammatically shown in Figure 8. Mineral 
sequence outward from porphyry-bearing barren core is as follows: 
(1) minor chalcopyrite, minor bornite, + minor pyrite (low sulphide area); 
(2) pyrite-chalcopyrite or chalcopyrite-pyrite; (3) pyrite-minor chal ­
copyrite. The latter is generally associated with numerous ser ic i te 
envelopes such that the outer zone may equally well be termed a pyrite 
ser ic i te zone. Molybdenite-bearing veins are scattered throughout the 
zones, but local ly may show an increase with an increase in copper values. 



Percent 
Frequency 
Effect 

SOUTH 

E * 

PYRITE 
ZONE 

GRANITE 
LAKE 
ZONE 

LOW SULPHIDE CORE 
PORPHYRY AREA 
(PRE'-MINERAL PORPHYRY) 

POLLYANNA 
ZONE 

PYRITE 
ZONE 

NORTH 

Note alignment of mineral 
zones along dip of the 
regional f o l i a t i o n . 

FIGURE 8: Diagrammatic North - South Cross-Section Of The Pollyanna And Granite Lake Zones 
Showing The Relationship Of I.P. Response, Primary Sulphide Mineral Zoning, And Location Of 
The Respective Open Pits, (py, = pyrite, cpy. - chalcopyrite, bn. = bornite, Mo = molybdenite, 
brackets indicate minor amount, i f no brackets then both minerals are present in approximately 
•qual amounts.). 
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GEOLOGICAL SUMMARY 

The following geological events are chronologically outlined 
below: 

1) The Granite Mountain pluton intruded Cache Creek group rocks 
during Jurassic-Cretaceous time. 

2) Deformation of the general area has produced simultaneous 
development of (a) regional f o l i a t i o n , and (b) regional greenschist 
facies type of metamorphic assemblages within the quartz dior i te of 
the Granite Mountain pluton. 

3) During continued deformation, quartz-feldspar porphyry intruded 
the pluton which formed a structurally more competent core. 

4) During further deformation, a fracture pattern developed around 
the structurally more competent core. This fracture system which is 
imposed on, and partly controlled by, the regional fo l iat ion contains 
a wide but regionally restricted sulphide zone. Within the sulphide 
zone, a chalcopyrite-secondary chalcocite-molybdenite zone occurs between 
the low sulphide core and a pyr i t ic halo. 

5) At some later time, movements on the Fraser River fault system 
have uplifted the Granite Mountain pluton. Relatively downdropped areas 
were f i l l e d by Tertiary volcanism. Weathering under arid conditions 
caused a leached zone and an underlying zone of secondary enrichment. 

6) Recent glacial act iv i ty has deposited t i l l and gravel over 
the entire area of the Gibraltar-Pollyanna copper-molybdenum deposits. 
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SURVEYING 

The exact location of claim boundaries is especially important in 
this area due to orebodies occurring along and near property boundaries. 
In order to c la r i f y the property picture, locate boundaries accurately, 
and assure that no open fractions existed, the firm of McElhanney Sur­
veying and Engineering was employed to survey a l l claims in the v ic in i ty 
of the ore zones. This survey has been done to legal standards and only 
the cutting of boundary lines is necessary before the claims may be 
brought to a lease status. This work revealed staking confl icts and 
i t was therefore decided to extend the survey in order to determine that 
land t i t l e was sound for areas adjoining the orebodies. This has been 
done and i t was found that the Pollyanna claims, and the surveyed portions 
of Gibraltar, were in good standing. Tape and compass surveys were 
carried out on adjoining ground under option, and a l l i r regular i t ies 
encountered were covered by subsequent staking. These surveys give us 
the knowledge that our claim ownership position in the main areas of 
interest is secure. 

SAMPLING AND ASSAYING 

During the past year, a total of 124,106 feet of d r i l l i n g in 194 
holes was completed on the Pollyanna-Gibraltar properties. By far the 
majority of this d r i l l i n g was NQ wireline done by Canadian Longyear Ltd. 
Dr i l l ing was generally on a 400-foot grid pattern with some f i l l - i n holes 
on a 200-foot grid in the areas of higher grade mineralization. 

The following summary indicates the d r i l l i n g on the various ore zones 
Zone No. of Holes Footage, 1969-70 
Pollyanna 56 holes 29,414 NQWL 
Gibraltar East 88 holes 63,639 NQWL 
Gibraltar Option, Coast Silver 9 holes 5,369 NQWL 
Granite Lake, Gibraltar Portion _41_ holes 25,684 NQWL 

TOTAL 194 holes 124,106 
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In addition to the d r i l l i n g l is ted above, thirteen 5 7/8" rotary 
holes with a total footage of 3,404 feet were dr i l led by Becker Dr i l l ing 
Co. of Calgary. 

It should be noted that the rotary d r i l l employed was a reverse 
circulation type in which a l l the cuttings are blown by a i r up the center 
of the d r i l l stem. This should result in highly rel iable samples. 

The purpose of using this type of d r i l l i n g was to obtain bulk 
samples for metallurgical testing and to have an assay check against 
diamond d r i l l i n g . These holes were dr i l led adjacent to diamond d r i l l 
holes and located to represent mineralization typical of the two 
orebodies. 

Sample Handling Procedure 

Dr i l l Core 
On completion of logging, the core was marked into 10-foot 

sections and s p l i t longitudinally into two halves. One half was returned 
to storage in core racks on the property and the other half was shipped 
to a laboratory for determination of the copper and the molybdenum 
sulphide content. 

During 1969, the majority of the core went to Loring 
Laboratories Limited in Calgary, Alberta. 

Rotary Cuttings 
A l l of the cuttings were collected in 45-gallon drums lined 

with polyethylene bags with each sample representing 10 feet of the hole. 
Since considerable water was produced in some holes, i t was necessary 
to use several drums per 10-foot run to permit sett l ing of the fines and 
to later decant the water. 

The drums of material were then shipped to the Placer 
Research Laboratories in Vancouver for assaying and use in metallurgical 
testing. 

Two samples for assaying were obtained from each sample 
representing a 10-foot section. The i n i t i a l sample was augered from the 
drum and the second by coning and quartering the cuttings following 
drying of the sample. 
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RELIABILITY OF ASSAYS 

The majority of a l l assaying has been done by Loring Laboratories 
Limited of Calgary, Alberta. Knowledge of the various labs available 
and previous experience indicated that Loring's work would be re l iab le . 

At various times, selected samples have been sent to other laboratories 
for check assaying. 

Copper 
Check assaying for copper content has been done mainly by Canex 

Aerial and Coast-Eldridge. Some d i f f i cu l t y has been encountered in 
obtaining consistent checks between Canex Aerial and Loring. Further 
check assaying is being done in an effort to eliminate the discrepancies. 
A further report w i l l be issued when the problem has been solved. 

Molybdenite 
Assaying for molybdenite has also been done by Loring Laboratories 

Ltd. with checks being run by Canex, Endako and Coast-Eldridge labs. The 
work by Loring has usually been on composite samples, generally in 50-foot 
sections. 

The checks on individual samples has been only f a i r , but when averaged 
together, Loring is a l i t t l e above the average of the other labs. It 
should be noted that Loring assays for total molybdenum on a coarse grind 
while other labs check for molybdenum sulphide only and use a f inely 
pulverized material. The fine pulverizing may form additional oxide 
material. 

The quality of the checks may be further limited by the small amounts 
of material for which we are assaying. 

Test for Core Spl i t t ing and Sample Handling Procedure 

In order to test the r e l i a b i l i t y of core sp l i t t ing and sample 
handling, the following system was used: 

1) Core s p l i t and assayed in the normal manner, with one-half of 
the core being placed in storage; 

2) Above sample rechecked by other laboratories so that assays were 
obtained from Loring Laboratories L t d . , Coast-Eldridge and the Canex 
laboratory; 



24. 

3) The half of the core remaining on the property was collected 
for a number of samples and assays obtained from the three above mentioned 
laboratories; 

4) The three assays on the original half of the core were averaged 
and compared to the average of the three sets of assays on the remaining 
half of the core. 

A total of 94 check samples (each sample represents 10' of 
core length) were assayed and of these, four samples were discarded 
because of suspected core loss from the half of the core which had been 
le f t in the core boxes. 

The results of the test are outlined in the following comparison. 

Comparison of Assay Checks between two halves of the Dr i l l Core 

Hole No. Assay % Cu Assay % Cu No. of 10" 
Original Half of Core Remaining Half of Core Sections 

Average of Three Assays Average of Three Assays 

G-69-102 
G-69-81 
G-69-50 
G-69-32 
G-69-34 
G-69-55 
DDH #112 
G-69-75 
DDH #42 
G-69-25 

.41 .37 9 

.34 .31 10 

.37 .36 10 

.34 .31 9 

.26 .25 10 

.29 .26 8 

.31 .30 8 

.62 .57 6 

.39 .43 10 

.32 .33 10 

32.07 30.82 90 
.36 .34 Weighted Average 

The difference between the weighted averages for 90 samples is 
0.02% Cu. 

In order to try to determine where this discrepancy originates, a 
second test involving an additional 50 samples is presently being run. 
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In the f i r s t test , the pulp for the original sample was prepared 
by Loring Laboratories and the pulp from the remaining half of the core 
was prepared by the Canex Laboratory. 

In the second test , the pulps from both halves of the core have 
been prepared by Loring Laboratories in order to eliminate one variable 
in sampling handling. 

DIAMOND DRILL CORE ASSAYS VS. ROTARY ASSAYS 

Rotary d r i l l holes were located within a few yards of diamond d r i l l 
holes. In the comparison of results shown below, a l l of the copper assays 
from a l l the rotary holes in a selected area were compared against a l l the 
core assays within the same area. 

Most of the core assays were done by Loring Laboratories while a l l 
assaying on the rotary cuttings was performed in the Canex Lab. 

While results at times varied widely between the rotary cuttings and 
the core from the nearby diamond d r i l l hole, the overall average copper 
content was quite close as shown in the assay comparison below. The 
combined figures for both Gibraltar East and Pollyanna orebodies indicate 
an increase in the copper content of approximately 6% in the rotary 
cuttings as compared to d r i l l core. 

Assay Comparison between Dr i l l Core and Rotary Cuttings 

Zone Core % Cu Rotary % Cu 

Gibraltar East 0.36 (226) * 0.38 (105) * 
Pollyanna 0.34 (204) * 0.37 (114) * 

* Number of assays shown in brackets. 
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NON-SULPHIDE COPPER CONTENT 

Non-sulphide copper in the form of malachite, azurite, cuprite and 
native copper was noted occasionally in the d r i l l core and almost always 
in very minor amounts. The only substantial occurrence of this type of 
mineralization was noted in Rotary #2 d r i l l hole from 170' to 230', which 
averaged 0.49% non-sulphide copper (mostly malachite) out of a total copper 
content averaging 1.02%. Diamond d r i l l hole G-69-15, 66 feet away, did 
not cut any "oxide" copper. 

The following stat is t ics represent 25 diamond and rotary d r i l l holes 
from the better grade zones on the Gibraltar East and Pollyanna orebodies. 
The sections sampled are above 300' in depth and within the ore zone 
containing at least some chalcocite. 

Property No. of Holes % Total Cu % "Oxide" Cu 

Gibraltar East 12 0.567 (132)* 0.082 (128)* 
Pollyanna 13 0.457 (159)* 0.032 (149)* 

* Figure in brackets denotes number of assays 

In the Gibraltar East zone, 24 samples of the 128 assayed contained 
more than 0.100% non-sulphide copper. The 24 samples assayed 0.94% total 
copper and 0.27% "oxide" copper. When deducted from the total figures 
shown above, the results for Gibraltar East are 0.485% total copper (108) 
and 0.038% "oxide" copper (104). 

It should also be noted that 52% of the "oxide" copper contained in 
the 24 samples occurred in eight samples in Rotary #2 d r i l l hole. 

Only three samples containing in excess of 0.100% "oxide" copper 
occurred in the Pollyanna check assaying and these are of no overall 
significance. 

The accuracy of non-sulphide copper assays is in doubt as some 
chalcocite is believed to go into solution and appear in the oxide assay. 
It would appear that the importance of the non-sulphide copper content wi l l 
be determined by mil l testing rather than assaying which can be only a 
general guide. 
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SLUDGE SAMPLING 

Sludge samples were collected from a l l or parts of 17 d r i l l holes 
on the Gibraltar East orebody. In general, the recoveries were poor 
so no combined core-sludge assay was attempted. 

In general, the grade of the sludge tends to run somewhat higher 
than the d r i l l core particularly in the vuggy siliceous sections of 
the zone of secondary chalcocite mineralization (see Figure 9). 

It is apparent from an examination of the core from these sections 
that some chalcocite has been washed out. Similar action w i l l have, 
of course, taken place in the walls of the hole. The conclusions 
are that the sludge from these sections has been strongly upgraded, and 
that the core has suffered a limited reduction in grade. 

Continued washing of the hole in the chalcocite zone is believed 
to have contributed a minor amount of salting to the sludge assays 
lower in the hole. 
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LEGEND 
CORE SAMPLES 

SLUDGE SAMPLES 

HORIZONTAL SCALE IN FEET 

50™ ""o 5 0 ^ ^ ^ ^ 0 0 

FIGURE 9 

CANEX AERIAL EXPLORATION LTD. 

COMPARISON OF COPPER CONTENT 
IN CORE AND SLUDGE SAMPLES 

DRAWN BY : P.S.H. 24 APRIL 1970 
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ORE RESERVES 

The mineable ore reserves have been completed by the Placer Computer 
Section in conjunction with the Exploration Department. The following 
summarizes the mineable ore reserves based on a 0.25% Cu cut-off and a 
preliminary ultimate p i t configuration. 

Mineable Reserves  
0.25% Cu Cut-off Tons Grade 

Gibraltar East zone 96,600,000 0.39 
Pollyanna zone 63,800,000 0.37 
Granite Lake zone, Gibraltar 35,600,000 0.42 

The Exploration Department computed two separate geological ore 
reserves using vertical sections in one case and horizontal benches in 
the other. 

The following summarizes these measured geological reserves based 
on a 0.25% Cu cut-off and volumes which are projected beyond the ultimate 
pit configuration. 

Geologic Reserves 

0.25% Cu Cut-off Vertical Sections Horizontal 50' Benches 

Tons Grade Tons Grade 

Gibraltar East zone 135,018,000 .403 130,140,000 .395 
Pollyanna zone 74,324,000 .374 79,520,000 .365 
Granite Lake zone, 

Gibraltar 71,402,000 .384 59,130,000 .384 

A. Calculations from Vertical Sections 

Calculations were made from 100 scale vertical cross sections 
using 50-foot bench composites for each zone. Projections were determined 
by the distance between sections as well as the d r i l l hole spacing along 
a section. As d r i l l i n g was generally maintained on a 400-foot gr id , 
maximum projection between d r i l l holes was 200 feet. A frequency 
distribution curve and cumulative percentage frequency curve were drawn 
for each orebody from the 50-foot composites (see Figures 10 through 15). 
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B. Calculations from Horizontal Benches 
A l l diamond d r i l l and percussion d r i l l i n g was composited into 

50-foot bench intervals and the bench grade estimates plotted on plan. 
Estimates have been divided into three ore categories: Measured, Indicated 
and Inferred. In defining the ore categories below, i t is important to 
note that d r i l l hole spacing was maintained at 400 feet and, in the case 
of geological reserves, a l l categories are subject to extension beyond the 
ultimate pit configuration. 

(i) Measured (proven) Ore: Projections of up to 200 feet between 
holes within the p i t area and projection of up to 100 feet between one 
hole in the pit and one hole outside the p i t , u t i l i z ing geological guidance 
as to direction of extension; 

( i i ) Indicated (probable) Ore: Projections of up to 200 feet between 
one hole in the pit and one hole outside the pit u t i l i z ing geological 
guidance as to direction of extension; 

( i i i ) Inferred (possible) Ore: Projections of up to 300 feet 
between one hole in the pit and one hole outside the pit u t i l i z ing 
geological guidance as to direction of extension. 

RESULTS 

A. Gibraltar East Zone 

A summary of both vertical section and horizontal section calculations 
is shown on the tabulations on pages 38 and 39. 

The geological reserve figures are approximately 35% higher than the 
calculated mineable reserve since they include material beyond the ultimate 
p i t configuration. A 0.25% Cu cut-off and restricted distance from d r i l l 
holes were the only controls used. 

It is normal to expect a higher grade from a better selection technique 
such as the vertical section method. Tonnages wi l l d i f fer greatly because 
of variable peripheral projection distances. These wi l l contribute the 
greatest amount of excess volume in the geological reserve. This is 
particularly evident in the Gibraltar East zone where ore exists at depth 
outside the present pi t configuration. 

The internal waste to ore ratio is estimated at 1.9 to 1. 
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B. Pollyanna Zone 

A tabulated summary of calculations for both vertical and horizontal 
sections are on pages 40 and 41. 

The geological reserve figures are only about 15% higher than 
computed mineable reserves. The difference is due to a sharper cut-off 
between ore and submarginal mineralization both lateral ly and at depth. 
The Pollyanna pit has l imits defined by peripheral d r i l l i n g which minimizes 
variable projections and hence decreases the volume contributed by such 
projections. This actually tends to be the reverse of the Gibraltar 
East zone. 

The internal waste to ore ratio is estimated at 2.0 to 1. 

C. Granite Lake Zone, Gibraltar Portion 

Both horizontal and vertical sections calculations are tabulated on 
pages 42 and 43. The mineable reserves on the i n i t i a l p i t design are 
calculated at 35,600,000 tons at 0.42% Cu. 

The reasons for the 100% increase in geological reserves are twofold. 
F i r s t l y , additional d r i l l i n g information, beyond that used for the mineable 
reserve, was used for the geological reserves as d r i l l i n g has been 
continuing on the south side of the ore zone. Secondly, the southerly 
dip of the ore zone extends the mineralization at depth beyond the present 
preliminary p i t configuration. Until the l imits of the ore zone have 
been d r i l l ed of f , geological reserves w i l l be considerably higher than 
mineable reserves. 

Additional d r i l l hole data w i l l be available shortly on a l l the zones, 
hence a l l ore reserve figures must be considered as conservative. 
Upgrading of the present ore reserves with additional d r i l l hole data w i l l 
be minimal in the Gibraltar East and Pollyanna zones. In the Granite Lake 
zone, upgrading may be signif icant since the southern l imit of the ore 
zone has yet to be established. 



TABLE 1 

SUMMARY OF CALCULATIONS FROM HORIZONTAL SECTIONS ON FIFTY FOOT BENCH INTERVALS 

GIBRALTAR EAST ZONE GEOLOGIC RESERVE 

Bench 

3600 
3550 
3500 
3450 
3400 
3350 
3300 
3250 
3200 
3150 
3100 
3050 
3000 
2950 
2900 
2850 

Tons 
1,490,000 
3,620,000 
8,450,000 
6,510,000 
8,500,000 
10,990,000 
13,400,000 
10,370,000 
12,800,000 
11,080,000 
11,970,000 
8,030,000 
7,480,000 
4,610,000 
6,270,000 
4,570,000 

Measured 
Grade 
.31 
.37 
.46 
.51 
.47 
.42 
.36 
.39 
.33 
.37 
.35 
.35 
.33 
.30 
.40 
.42 

Indicated 
Tons 

240,000 
360,000 
530,000 
830,000 

1,240,000 
810,000 
460,000 
610,000 
710,000 

1,190,000 
1,190,000 

Grade 

.42 

.28 

.30 

.31 

.38 

.31 

.32 

.34 

.34 

.42 

.42 

Tons 

350,000 

600,000 
390,000 
460,000 
710,000 

1,080,000 
1,080,000 

Inferred 
Grade 

.28 

.32 

.32 

.34 

.34 

.42 

.42 

TOTALS 130,140,000 .39 8,170,000 .36 4,670,000 .37 



TABLE 2 

SUMMARY OF CALCULATIONS FROM VERTICAL CROSS SECTIONS 

61BRALTAR EAST ZONE GEOLOGIC RESERVE 

Section 

12W 
8W 
4W 
2W 

0 E-W 
2E 
4E 
6E 
8E 
10E 
12E 
16E 
20E 

Tons 

3,870,000 
8,231,000 
8,710,000 
3,230,000 

12,586,000 
3,223,000 
13,875,000 
4,920,000 
19,785,000 
2,015,000 
28,128,000 
17,415,000 
9,030,000 

Grade 

.302 

.434 

.341 

.424 

.383 

.425 

.382 

.453 

.422 

.582 

.405 

.351 

.343 

TOTAL - 135,018,000 .403 



TABLE 3 

SUMMARY OF CALCULATIONS FROM HORIZONTAL SECTIONS ON FIFTY FOOT BENCH INTERVALS 

POLLYANNA ZONE GEOLOGIC RESERVE  

Bench Measured Indicated Inferred 
Tons Grade Tons Grade Tons Grade 

3950 1,000,000 .36 - - - -
3900 1,720,000 .37 - - - -
3850 4,270,000 .33 - - - - • 
3800 7,350,000 .33 - - - -
3750 7,610,000 .37 - - - -
3700 9,960,000 .43 470,000 .30 - -
3650 13,340,000 .39 - - - -
3600 11,890,000 .39 460,000 .34 - -

3550 8,020,000 .36 580,000 .37 440,000 .44 

3500 4,730,000 .30 510,000 .30 - ' -

3450 2,480,000 .37 180,000 .30 - -

3400 3,390,000 .29 420,000 .25 270,000 .25 

3350 2,050,000 .29 - - - -
3300 1,710,000 .28 - - - -

TOTALS 79,520,000 .365 2,620,000 .308 710,000 .345 



TABLE 4 
SUMMARY OF CALCULATIONS FROM VERTICAL CROSS SECTIONS  

POLLYANNA ZONE GEOLOGIC RESERVE 

Section Tons Grade 

50,700 1,965,000 .316 
50,550 1,452,000 .330 
50,400 3,712,000 .349 
50,200 3,553,000 .351 
50,000 15,580,000 .331 
49,700 8,484,000 .398 
49,500 12,438,000 .398 
49,400 5,239,000 .435 
49,100 12,330,000 .365 
48,700 7,335,000 .351 
48,400 2,256,000 .395 

TOTAL - 74,324,000 .374 



TABLE 5 

SUMMARY OF CALCULATIONS FROM HORIZONTAL SECTIONS ON FIFTY FOOT BENCH INTERVALS 

Bench 

3950 
3900 
3850 
3800 
3750 
3700 
3650 
3600 
3550 
3500 

Tons 

60,000 
4,230,000 
10,020,000 
5,910,000 
8,120,000 
8,910,000 
7,920,000 
3,610,000 
6,480,000 
3,870,000 

Measured 

GRANITE LAKE - GIBRALTAR ZONE GEOLOGIC RESERVE 

Grade 

.301 

.419 

.375 

.420 

.378 

.393 

.368 

.373 

.356 

.439 

Indicated 
Tons 

30,000 
100,000 
170,000 
770,000 
450,000 
370,000 

Grade 

.39 

.41 

.26 

.40 

.38 

.36 

Inferred 
Tons 

470,000 
330,000 
470,000 

Grade 

.40 

.38 

.36 

TOTALS 59,130,000 .384 1,890,000 .374 1,270,000 .375 



TABLE 6 

SUMMARY OF CALCULATIONS FROM VERTICAL CROSS SECTIONS  

GRANITE LAKE - GIBRALTAR ZONE GEOLOGIC RESERVE 

Section Tons Grade 

50,250 1,935,000 .276 

50,650 6,450,000 .339 

51,050 2,580,000 .468 

51,450 5,805,000 .515 

51,850 7,740,000 .466 

52.250 9,030,000 .433 
52,650 8,385,000 .376 

53,050 11,610,000 .378 

53,450 5,850,000 .302 

53,850 1 ,292,000 .329 

54,250 242,000 .296 

54,650 1,694,000 .373 

55,050 6,450,000 .315 

55,450 2,339,000 .340 

TOTAL 71,402,000 .384 






















































































