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SUMMARY AND RECOMMENDATIONS 

The Hedley Gold Camp has seen a c t i v i t y since the turn of 

the century. At present Banbury Gold Mines Limited, Good Hope Resources, 

Grove Explorations Limited and Mascot Gold Mines Limited are exploring 

in the camp. Nickel Plate Mountain, on which Mascot Gold i s working, 

has produced approximately 4 m i l l i on tons averaging 0.42 oz/ton Au 

between 1902 and 1955. The ore occurs in arsenopyrite near the contact 

between d i o r i t i c s i l l s and dykes and altered limestones, skarn. The 

ore controls are s t ruc tu ra l . G.M. Resources gained control of the 

property by excercis ing an option which began in 1967. Recently G.M. 

has formed a public company, Mascot Gold Mines Limited, in order to 

explore and possibly mine the reserves. 

It is recommended that a j o i n t venture be formed with 

Mascot and that Kerr Addison earn a cont ro l l i ng interest in the 

property by spending exploration and development do l l a r s . The explo­

rat ion program would involve geological mapping, sampling and geophy­

s i ca l surveys of the 2.6 square miles (4.2 sq. km.) area. Even though 

i t has been mapped at a scale of 1"-100', numerous questions arose in 

the process of developing the enclosed compilation due to the scarc i ty 

of data. The tools of geochemistry and geophysics have only been 

applied inconclus ively to locate copper mineral izat ion so that there 

i s opportunity to locate numerous gold targets by these methods. 

These combined with the many geological indicators that are outl ined in 

th i s report should optimize the success potential of the j o i n t venture. 

Recommendations Detailed 

1. Determine the stratigraphy of the Red Top, Nickel 

Plate and Red Mountain Formations in order to locate marker horizons. 

2. Determine the extent of skarn a l t e r a t i on , the Marble 

Line, and the l i m i t of the Toronto Stock. Acquire more ground i f 

necessary. 

3. Remap the surface, tunnels and adits beyond the ore 

deposits in search of structural controls. Determine, i f poss ible, 

structural controls in the Sunnyside Deposits. 



4. Produce eastwest and northsouth sections every 1000 

feet. 

5. So i l and rock sample area and analyze for gold, s i l v e r , 

copper and arsenic. 

6. D r i l l targets. 



INTRODUCTION 

The Hedley Camp i s 340 km. east of Vancouver halfway 

between Princeton and Penticton. It i s s ituated at the southern edge 

of the Thompson Plateau within the Intermontane System. Topographic 

expression i s provided by the Tr ia s s i c Nicola Group of sediments 

and volcanics which have been intruded by the Okanagan Intrusives 

of Jurassic age. 

Mineral izat ion at Nickel Plate Mountain, 2 miles (3 km) 

northeast of the v i l l a ge of Hedley, occurs in a s t ruc tu ra l l y -

complex skarn zone that consists of numerous s i l l s and dykes and 

a 1200 foot (366m) thick unit of predominantly altered limestone 

ca l led the Nickel Plate Formation. Mineral izat ion i s control led by 

one or a combination of the fol lowing geological features: 

a l t i tude of formations, stratigraphy, fo ld s , fau l t s and f ractures, 

s i l l s and dykes, and skarn a l te ra t i on . According to Dolmage and 

Brown (1945) the auriferous hydrothermal solutions were formed in 

the late stages of d i f f e ren t i a t i on within a stock, The Toronto Stock 

and were injected along the paths of the skarn zones produced by 

the apophyses of the stock. 

Four areas within a skarn halo are considered potential 

exploration areas. These are: 1) the ve r t i ca l and l a te ra l extensions 

of the known ore deposits, 2) the Central Area, 3) the South Rim, 

part of which i s v i r t u a l l y unexplored, and 4) the West Side (Windfall 

Canyon and the Galena Claim). 

LOCATION AND ACCESS 

The property i s located in the Osoyoos Mining Div is ion 

(N.T.S. 92-H-8E, 82E-5W) at longitude 120°03' West, l a t i tude 49°20' 

North, F ig. 2. The area i s serviced by highway transport from Vancouver 

and Penticton which are respectively 210 miles (340 km) and 27 miles 

(45 km) from Hedley. 



Access to the Property i s by a 20 kilometer gravel road 

from Hedley that follows the south and eastern slopes of Nickel Plate 

Mountain to the former mine. This road continues some 5 kilometers 

to Nickel Plate Lake near the present Apex ski resort. Apex i s 

connected to Penticton by some 5 kilometers of well maintained gravel 

road and some 30 kilometers of black top road. 





HISTORY 

1897 Peter Scott staked the Rollo claim. 

1898-1902 Wollaston and Arundel staked Horsefly, Bulldog, 

Sunnyside, Nickel Plate and Copperfield claims. 

Mineral izat ion in Rodgers Fault on Nickel Plate was 

explored by Adit 3. 

1902-1909 A power plant, a tramway and a for ty stamp and large 

cyanide m i l l by the Daly estate was constructed, 

Figs. 5 and 6. The mining was carr ied out by Yale 

Mining Company and the m i l l i n g by Daly Reduction Company. 

In 1909 Hedley Gold Mining Company became new operators 

of the mine. 

1909-1921 M i l l feed was maintained at a grade of 0.55 oz/ton 

and 200 tons/day, and the skip operated Dickson Incl ine 

(30°) was extended to the 1500 level from the No.4 ad i t . 

Sunnyside deposits 1, 2, 3 and 4 were mined. Deep 

hole d r i l l i n g was carr ied out from the surface. 

1922-1931 Started mining west side of Mascot Fraction which could 

not be purchased from H. Woods. Mineral izat ion ended 

in breccia at 1600 l e ve l . Unsuccessful checker-board 

d r i l l i n g was carr ied out from surface. In 1931 mining 

ceased. 

1929-1934 Paul B i l l i n g s l e y ' s mapping and review of data which 

was presented to Kelowna Exploration Company resulted 

in an exploration program of d r i l l i n g and tunnel l ing 

that eventually located the r ichest deposit, the Sunnyside 



Fig. 3 Looking East across Hedley towards Red Eagle Gulch. Daly 
Reduction gravity tram l ine is on the right. C l i f f s formed 
by rocks of Nickel Plate formation. Photo from Camsell (1910). 

Fig. 4 Looking North towards Lookout Mountain. 
Photo from Camsell (1910) 
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Fig. 5. Stamp mill and cyanide plant of Daly Reduction Company. 
From Camsell (1910). 

Fig. 6. Gravity tram l ine, lower section. 
From Camsell (1910). 



1935 Mining was resumed. Wood sold his f ract ion to the Hedley 

Mascot Gold Mines Limited, a predecessor to Giant 

Mascot Resources. A mine camp and plant was b u i l t on 

the west side of Nickel Plate Mountain and an aer ia l 

tram l i ne was used to connect the mine to the m i l l in 

Twentymile Creek. 

1937 Tretheway Syndicate Operations in partnership with 

Hedley Mascot Gold Mines Limited d r i l l e d 1770 feet 

(540m) on the Galena Group and 5285 feet (1610m) 

on the Horsefly Gp. 

1941 Kelowna sunk the Morning shaft along the west boundary 

of the Mascot Fract ion. These ores were mined to an 

elevation of 4,150 (1,265m) which i s 1,450 (440m) 

below the portal Adit 4. 

1949 Hedley Mascot Gold Mines ceased operation. 

1955 Kelowna Exploration Company ceased operation. 

1964 Dundee Mines Limited d r i l l e d eight holes t o t a l l i n g 3,513 

feet (1,071m) in the South Rim area. 

1967-1970 G.M. Resources Limited (Giant Mascot Mines Limited 

acquired an option on the property, through i t s wholly-

owned subsidiary, G.M. Explorations Limited, from Burden 

Investors Services Inc., the parent of Kelowna. In 1970 

a new private company, Mascot Nickel Plate Mines Limited 

(MNP) was formed with GMR holding 75% and Burden 25% of 

issued shares. The exploration program, for mainly 

copper, involved geophysics and geochemistry and was con­

centrated in the South Rim, Central ( including Bulldog 

and Sunnyside 1), Nickel Plate and Mascot areas. 

1973 MNP d r i l l e d 3 surface diamond d r i l l holes t o t a l l i n g 

1,973 feet (601.5m) for assessment purposes. 

1974 Noranda Exploration Company Limited sampled the t a i l i n g s on 

MNP lands and estimated 1,681,711 tons grading 0.0318 

oz/ton Au. 



1979-1981 MNP i n i t i a t e d a $200,000 exploration program consist ing 

of opening up the upper 4 level and exploring the l a te ra l 

extensions of the Nickel Plate Mine by chip sampling 

and d r i l l i n g . 



REGIONAL GEOLOGY 

The oldest rocks in the area are sediments and 

volcanics that correlate with the T r ia s s i c Nicola Group, Dwg. NP-3. 

They form a large belt that extends from Osoyoos to the northwest 

of Princeton cm4-that, in part, pa ra l l e l s the Similkamean River. 

This belt was intruded by four d i s t i n c t phases which include Mafic 

Intrusions, Shuswap Complex, Coast Intrusions and the Copper Mountain 

Intrusions. These rocks together with the Nicola Volcanics cover 

most of the area. The Toronto Stock, represented by the Mafic 

Intrusions, i s associated with the mineral izat ion at Hedley. Only a 

few stocks occur in the map area between Hedley and Ol iver . 

ORE CONTROLS AND ORE DEPOSITS  

INTRODUCTION 

The Nickel Plate area contains one large and eight 

smaller deposits which in tota l have produced 1.7 m i l l i o n ozs. of 

gold, 0.2 m i l l i o n ozs. of s i l v e r and 4.0 m i l l i o n pounds of copper 

from approximately 4.0 m i l l i o n tons of rock m i l l ed , Barr, 1980. They 

are the Nickel Plate-Mascot-Morning*, the f i ve Sunnyside deposits, 

the Bulldog, the Canty, the Good Hope and the French, Dwg. NP-2. 

Except for the Good Hope and the Grove, a l l the deposits occur in 

the Nickel Plate Formation. The Good Hope and the French probably 

occur in the underlying Red Top Formation. The deposits are the igneous 

metamorphic (skarn) type, and are associated with chemical and 

structural traps produced by the intrus ion of intermediate to mafic 

s i l l s and dykes into a limestone-sandstone fac ies . 

* Because a number of companies have worked in the area, some 

topographic and geological features have two or more names. In 

order to avoid confusion the names have been combined. The major 

deposit on Nickel Plate Mountain then becomes Nickel P la te-

Mascot-Morning Deposit instead of Nickel Plate Deposit or Mascot 

Deposit. 



ORE CONTROLS 

Five character i s t i c s favoured the deposition of ore 

and these character i s t i c s are described in the geological order that 

they occurred at Nickel Plate Mountain. The order consists of the 

deposition of a marginal facies of limestones and sandstones proximal 

to a volcanic source, the t i l t i n g of th i s sequence to the northwest 

possibly by thrust fau l t ing or fo ld ing , and the intrus ion of th i s 

sequence by s i l l s and dykes of intermediate to mafic composition. 

The intrus ion probably entered the sediments ac t i ve ly along a f au l t 

as the Toronto Stock but, because of the shallow dip of the sediments 

the apophyses of the stock were bled of f as s i l l s and dykes when they 

encountered the non-resistant limestone overlain by res i stant quart-

z i t e and breccia. As a consequence a bowl-shaped a l te rat ion halo of 

skarn has been mapped, dwg. NP-5. The resu l t ing chemical and structural 

traps provided an ideal host for mineral solutions which were e ither 

contemporaneous with or l a te r than the intrus ions. In la te Tr ia s s i c 

thewhole melange was intruded by a bathol i th to form a large roof 

pendant. 

Therefore, as a resu l t of these geological events, the 

f i ve character i s t i c s are: stratigraphy and a l t i tude of the Nickel 

Plate Formation, ant i c l i ne - sync l ine fo ld s , fau l t ing and f rac tur ing , 

high density of trapping s i l l s and dykes, and a l te ra t i on . 

1. Stratigraphy and att i tude of the Nickel Plate Formation 

The stratigraphy of the Nickel Plate Formation i s 

subdivided into 3 members t o t a l l i n g approximately 1200 feet which 

s t r ikes northeast and dips between 16 and 20 degrees northwest. The 

stratigraphy may then form the western limb of an an t i c l i ne or a 

monocline formed by thrust f au l t i ng . The Upper Member (300 feet) of the 

Nickel Plate Formation consists of highly s i l i ceous quartz i te , the 

Middle Member (600-700 feet) consists of impure limestones and quartzites 

intercalated with massive limestone beds up to 80 feet th ick , and the 

Sunnyside Limestone (150-200 feet) consists of massive limestone with 

a small proportion of th in l y bedded quartz i tes. The Upper Member 

contains a th in bed of chert breccia which i s considered a good marker 

horizon, Dwg. NP-2, Section C-Cl. Within the formation there are 



breccia zones which pa ra l l e l bedding and are considered to be related 

to motion, a l te ra t ion and recrys ta l1 izat ion rather than a diagenetic 

or primary sedimentary feature. The Formation i s capped by the Red 

Mountain formation which consists of predominantly volcanic and 

s i l i ceous rocks and i s underlain by the Red Top Formation which consists 

of quar tz i te , limestone, a rg i l l i t e and t u f f s . As noted above the 

shallow dip of the sediments to the northwest probably enhanced the 

development of s i l l s and dykes adjacent to the Toronto Stock, and the 

chemical and physical differences between the limestone and the quart­

z i te s favoured the former as a host. Shearing as indicated by the 

brecciat ion may have also occurred between the limestone and the 

quartzites along which the s i l l s may have penetrated. 

2. Ant ic ! ine-sync l ine Folds 

The Nickel Plate area is dominated by a sheet of 

sediments that s t r ikes northeast and dips northwest. Along th i s sheet 

f i ve transverse fo ld areas s t r i ke northwest and pitch 20 to 30 degrees. 

From southwest to northeast they are Red Eagle, Kingston, T ipple, 

Bull Dog and Nickel Plate. The folding i s r e l a t i v e l y gentle and i s 

more gentle in the north than the south. Some folds are l imited to 

the confines of a s ingle stratum and others are sharpest in one stratum 

but pers i s t with diminishing intens i ty into upper or lower horizons. 

Gentle folds are related to th ick bedding and crumpled folds to th in 

bedding. The folding i s not considered to be related to the intrus ion 

of the Toronto Stock since the Red Eagle fo ld does not contain any 

s i l l s or dykes. The s i l l s then followed the folded bedding planes and 

the dykes followed cross f ractur ing or f au l t i ng . Most ore occurs 

e i ther near the fo ld ax i s , or along the north limb of folds where north 

limb fractures predominate over southlimb or in crumples which are 

perpendicular to the fo ld axis. The Mascot Fraction ore deposit 

contains approximately 5 small pairs of ant ic l ine- sync l ines and the 

Nickel Plate deposit contains two large ant i c l i nes separated by a 

syncl ine. The larger and more continuous ore zones occur within the 

Nickel Plate Deposit. 



3. Faulting and Fracturing 

Three sets of fau l t ing which s t r i ke west, northwest 

and north are both pre-mineral and post-mineral. As such they are 

related to the same forces that caused the fo ld ing. Some of the fau l t s 

and fractures such as the Central Fault are post-ore. In the Nickel 

Plate zone the f au l t forms a s t r i p 60 f t . wide that i s part ly coincident 

with a shared ant i c l i ne - sync l ine limb. Within the zone the ore i s 

displaced 200 feet eastward forming a r ight l a te ra l f au l t . 

4. High Density of Trapping S i l l s and Dykes 

Following the t i l t i n g of the formations and minor 

transverse fo ld ing and f au l t i n g , the Toronto Stock intruded the 

formations in the area of the Toronto Claim. The composition of the 

stock ranges from gabbro through quartz-gabbro, and augite d i o r i t e to 

quartz d i o r i t e . The long axis of the stock s t r ikes N60°W and the 

dimensions are 7000 by 2500 feet. From the stock concordant s i l l s 

and dykes were intruded eastward up along the beds of the formations, 

F ig. 7. Dolmage and Hume (1945) report that "No fundamental difference 

can be detected on petrological grounds between indiv idual members 

of the s i l l groups or between cross-cutt ing dykes such as the Central 

(-Flange) dyke or Hot (-Midway) s i l l , and the s i l l s . " Individual s i l l s 

are extremely i r regu la r ; they are not intruded exactly pa ra l l e l to 

the bedding planes but frequently step to a higher horizon to create 

short connecting dykes or branches. In the Nickel Plate Formation the 

number of s i l l s i s much greater than in the Aberdeen or Redtop formations. 

In the mine area they make up 30 to 40 percent of the tota l thickness 

of the formation. Three d i f fe rent groups of s i l l s may be recognized 

in the Nickel Plate Formation, the lowest i s located close to the 

bottom of the Sunnyside, the middle group or Mine s i l l s are situated 

approximately 500 feet , or one-third from the bottom, and the highest 

i s d i s t r ibuted through the uppermost 500 feet of the formation. Most 

of the highest group has been removed by erosion. Two major dykes, 

the Central-Flange and the Hot-Midway have been mapped in deta i l 

because of t he i r re lat ionship to the ore. The Central-Flange dyke 

s t r ikes north and dips 80° south; and the Hot-Midway s t r ikes north 

and dips 45 to 55 degrees west in the Mascot Fraction and 25 to 30 



Fig. 7 Banding of the sedimentary rocks due to the 
injected apophyses of the Toronto Stock. 



degrees west in the Nickel Plate ore deposit. The Hot-Midway dyke 

i s in part a s i l l in the Nickel Plate ore deposit. The ore follows 

the Central-Flange and i s found at the intersect ion of i t and the 

s i l l s and Hot-Midway dyke. The three upper ore bodies occur in the ' V 

formed by the intersect ion of the Central-Flange and the Hot-Midway 

dyke. 

Both the brown and black dykes are post ore. The brown 

dykes probably emanated from the younger granodiorite bathol i th which 

intruded the Nickel Plate area approximately 25-30 m i l l i o n years a f ter 

the Toronto Stock was intruded. The black dykes cross-cut a l l rock 

types. The brown dykes, a soda rhyo l i te porphyry, are seldom over 15 

feet wide and fol low a fracture pattern which in part coincides with 

the northwest ax ia l pattern. The Central Fault contains two brown 

dykes. The black dykes, an andesite, vary in width from one inch to 

10 feet and generally fol low a tension pattern that s t r ikes north-south. 

5. A l te rat ion 

The l a s t event to precede ore deposition was the 

almost complete a l te ra t ion of the Nickel Plate Formation by the 

apophyses of the Toronto Stock. The edge of metamorphic a l t e r a t i on , the 

Marble L ine, i s recognized as a c i r c u l a r chemical fence along which the 

ore bodies have formed. The t rans i t i on from pyroxene-garnet rocks, or 

skarn to unaltered limestone i s abrupt and often takes place within a 

few feet. Metamorphic products are chert, diopside-hedenbergite, 

grossu lar i te minor amounts of epidote, and wol lastonite. On the 

northern edge of the Nickel Plate deposit, the marble l i ne i s upturned 

s imi la r to the edge of a bowl. It i s along the edge of th i s bowl 

in the keels of synclines and in the pinches and swells of the s i l l s 

that massive garnet and pyroxene occur. This was readi ly fractured to 

produce openings for the prec ip i ta t ion of ore. 

The genesis of the ore deposits i s then dependent upon 

f i ve character i s t i c which produced a favourable host and a unique model 

that to-date has no equivalent. Like most epigenetic gold deposits 

the resu l t of the host preparation was to create a large space in which 



minerals could be deposited. In searching for more ore i t i s not 

necessary to have exactly ident ica l structural conditions within th i s 

large gold anomaly, Nickel Plate Mountain. In general, any large 

space within the skarn bowl through which mineral solutions could be 

piped would provide a suitable s i t e for mineral deposition. 

Before proceeding with a descr ipt ion of the areas 

proposed for explorat ion, a discussion of the ore deposits and the i r 

mineral izat ion i s necessary. 

ORE DEPOSITS  

Introduction 

The Nickel Plate-Mascot-Morning, and Sunnyside and 

Bull Dog deposits; and the South Rim and Galena showings form a c i r c l e 

of mineral izat ion centred on the Climax Claim. The Nickel Plate-Mascot 

-Mjroning Deposit was the largest of the deposits and i t contains an 

area 3,000 feet long and 250-500 feet wide. It consisted of 7 major 

tabular ore lenses which averaged 25 feet th ick. Within the deposit, 

the s i l l s and dykes make up 40 per cent and the ore-bearing altered 

sediments make up the balance of 60 per cent. The r icher mineralized 

areas consisted of gold bearing arsenopyrite in a green gangue of 

metamorphic s i l i c a t e s . 

No detai led descr ipt ion of any ore lens ex i s t s . B i l l i n g s l e y 

compiled the works of Camsell, Bostock, Schmitt (1933) Warren and 

Cummings to suggest the fol lowing paragenesis: 

1. Formation of s i l i c a t e s 

2. Introduction of arsenopyrite 

3. Introduction of pyr rhot i te , chalcopyrite and 

sphaler ite 

4. Fracturing and veining of ore by c a l c i t e str ingers. 

The most s i gn i f i cant minerals i den t i f i ed in the area are: 

gold, s i l v e r , platinum, n i c k e l , cobalt, tetradymite, py r i te , arsenopyrite, 

molybdenite, galena, chalcopyr i te, spha ler i te, pyr rhot i te, magnetite, 



"limonite, c a l c i t e , wol laston i te, amphibole, garnet, epidote, a x i n i t e , 

apat i te, s e r i c i t e , c h l o r i t e , e ry th r i te and scapol i te. 

The gold i s d i s t r ibuted randomly as t iny inclusions 

( 7 microns) throughout the arsenopyrite. Even in sections containing 

mainly pyrrhot ite the gold i s generally surrounded by arsenopyrite. 

Arsenopyrite i s the most ubiquitous sulphide in the 

area and i s found in a l l the igneous rocks, in the Red Mountain 

Formation and in the skarn zones of the Nickel Plate Formation. Within 

the skarn zones i t occurs as a white euhedral crysta l as well as in 

blue massive forms which generally carry higher gold values. 

Chalcopyrite i s confined to the sedimentary rocks and 

to the skarn zones. It i s most abundant in the Warhorse and Bulldog 

claims where i t occurs in the massive form as i r regu lar ve in let s . In 

the Nickel Plate ore zone chalcopyrite accompanies arsenopyrite. 

Next to arsenopyrite, pyrrhot ite i s the most abundant 

sulphide but not a ca r r i e r of gold. It i s most abundant along the 

South Rim and the Bull Dog ore zones. It also i s abundant in the 

Mountain Top Formation^and i s probably the cause of the regional high 

Mag centred on Lookout Mountain. 

The fol lowing descriptions of the deposits are from 

Hainsworth (1980). 



There are three general systems of gold bearing ore-
bodies in the Nickel P late area. 

1. N ickel P late Orebodies - This system i s composed of a se r ie s 
of tabu lar gold bearing lenses that may 
be described as a set of overlapping 
sh ingles fo l l ow ing the dip of the s t r a t a 
fo r a d istance of some 3,000 feet (900 
meters) on a bearing of N 70 W. There 
are seven lenses from the surface each 
in a d i f f e r e n t skarn bed. For convenience, 
the previous operators i d e n t i f i e d the ore 
shoots or beds by a co l o r code and other 
appropriate symbols. In order of descending 
e leva t i on they are the v i o l e t , upper pur­
p l e , lower purp le , r ed , orange, yellow 
b l i s t e r and ye l l ow. This system is assoc­
iated with porphyry s i l l s called "the mine 
s i l l s " which are i n t r u s i v e s t ructures that 
l i e s l i g h t l y d iscordant to the bedding 
planes and rake gent ly across them whi le 
maintaining the same dip a t t i t u d e . Best 
known of these s i l l s is the Midway S i l l . 
This s i l l i s more pe r s i s ten t than the others 
and has been traced i n t e r m i t t e n t l y down dip 
i n to the Mascot F ract ion claim where i t is 
known as the Hot S i l l . As with the other 
s i l l s , i t steepens sharply in the Mascot 
Fract ion to 70 west. 

Of the numerous dykes in the system, which 
crosscut the ore bearing lenses and s i l l s , 
the strongest and best i d e n t i f i e d i s the 
Flange Dyke. This 35 to 50 foot (10 to 15 
meter) dyke that s t r i k e s N 80 W and dips 

70 N to 75 S separates the ore beds. 
The dyke i s weakly mineralized but has never 
been mined. 

Another dyke, the South Dyke, lies 525 feet 
(160 meters) to the south of the Flange dyke 
and roughly p a r a l l e l s i t . The orebodies 
i n t h e i r downward convergence pass from close 
proximity to the South Oyke at s u r face , across 
the Flange Dyke and approach the North Oyke, 
i n the deepest portion of the Mine, where 
they abut the Climax Breccia. 

The ore beds have been mined from the sur­
face through to the 17th Level at elevation 
4,750 feet (1,450 meters). 

2. Morning Orebodies This system of orebodies which are unlike 
the Nickel Plate orebodies in both structure 
and grade derives Its name from the claim on -

which it was f i r s t identified, the 
Morning c l a im. 

As the Midway S i l l descends towards the 
Mascot F ract ion c la im i t steepens and cuts 
across the underlying Middle Formation thus 
taking on the i d e n t i t y of a dyke. I t s pre­
sence was recognised by Hedley Gold Mines 
L imited in the Mascot F rac t ion where i t was 
named the Hot S i l l . 

At the junc t i on of the Hot S i l l (Midway S i l l ) 
and the Flange Dyke orebodies were formed. 
The grade and pers i s tence of the m ine ra l ­
i z a t i o n was re l a ted in most -instances to 
the t i g h t f o l d i ng at these " c ro t che s " . 
The juncture of other porphyry s i l l s with 
the Flange Dyke also gave r i s e to con­
centrat ions of gold although the l a rge r 
and r i c he r orebodies were genera l l y assoc­
iated with the Midway S i l l . Refer to 
Figure 3. 



The Morning ore s t r uc tu re s , because of 
t h e i r r i c h grades were thoroughly stoped 
above the 4,050 leve l and poss ib ly below. 
Good d r i l l i n te r sec t i on s were made below 
the Mascot F ract ion 3,700 l e v e l , but the 
extent of exp lo rat ion and development i n 
t h i s area i s not c l e a r . 

3. Sunnyside Orebodies - The surface expression of the Sunnyside 
orebodies was discovered ea r l y in the h i s t o r y 
of the Mine. The Sunnyside 1 through 4 o re -
bodies were stoped ea r l y i n the operation of 
the Mine with the 2 being mined out p r i o r 
to 1930. The Sunnyside '4^ which i s not ex­
posed on the surface was not discovered u n t i l 
1945 and was the r i che s t of the f i v e Sunny­
s ide depos i t s . 

The Sunnyside ore beds l i e deep in the 
Middle formation and are c l o s e l y re la ted 
to indentat ions or keels i n the Marble 
L ine . They are moderately fo lded with 
the m ine r a l i z a t i on being conf ined to the 
apex and/or one limb of the f o l d . Thei r 
down dip express ion i s shal low. 

The Sunnyside 4^, l i k e the o ther s , i s assoc­
i a ted with mine s * i l l s , the p r i n c i p a l one being 
the F l i p p e r S i l l . In a d d i t i o n , two dykes 
converging to the east form a l o c i with 
the s i l l where ore grade m ine ra l i z a t i on 
i s genera l l y formed. 

The Bul ldog ore zones are s i m i l a r to the 
Sunnysides i n s t r a t i g raphy , but l i e f u r the r 
to the south and down the rake of the s t r a t a . 

S i l l s here are prominent and have an 
important r e l a t i on sh i p to the d i s t r i b ­
ut ion of the gold values. Only one of 
the zones, the Bulldog #1-820 Stope, 
was mined and t h i s work was discontinued 
in 1953 due to heavy concentrations of 
cha l copy r i te that caused meta l l u rg i ca l 
recovery problems in the m i l l . 

The Morning orebodies 
Middle Formations are s i m i l a r in 
orebodies. Both B i l l i n g s l e y and 
depth image of the Sunnysides 

which are at lower e levat ions i n the 
design and ore tenor to the Sunnyside 
Do image postulated they might be the 



EXPLORATION AREAS 

The areas which have received sporadic interest in the 

past are the Central area, South Rim area which includes, Kingston, 

Warhouse, Rollo and Horsefly claims and the West Side area which includes 

the Galena claim and Windfall Canyon, Dwg. NP-1. More recently, since 

the closing of the mines, interest has been refocused on the extension 

of the ore deposits. Since recorded reserves are presently only 

95,999 tons, Hainsworth (1980) exploration w i l l eventually have to be 

directed towards the location of new ore deposits. Most of the area 

has been mapped on a scale of 1 inch to 100 feet and has in part 

received l imi ted geochemical sampling and geophysical surveys in the 

South Rim area, the Central area and the Nickel Plate claim. The 

property has been broken up into four areas: the ore deposits, the 

Central area, the South Rim area and the West Side area. 

Ore Deposits 

In 1955 Kelowna Exploration Company ceased production 

and explorat ion. Since then work has been renewed by G.M. Explorations 

Limited during the fol lowing periods: from 1967 to 1970 by G.M. 

Explorations, in 1973, for assessment purposes by MNP, and from 1979 

to the present by MNP, now Mascot Gold Mines Limited. 

During 1967, at the Bulldog, 14 underground d r i l l holes 

t o t a l l i n g 2,319 were d r i l l e d , Dwg. NP-8D. The mineralized zone of 

the Bulldog outcrops on surface and has been p a r t i a l l y explored by 

two adits 100 feet (30m) and 200 feet (61m) below surface. The d r i l l i n g 

from the adits was not able to enlarge the known reserves of 6,635 tons 

of 0.37 Au or ve r i f y the high copper values obtained by Kelowna. One 

d r i l l hole B67-2 intercepted a 52 foot (16m) zone grading 0.18 oz/ton 

Au and 0.48 oz/ton Ag. During the same period, the 1500 crosscut in 

the Morning Claim was sampled from c o l l a r to face and averaged 0.46% 

Cu across 200 feet (61m), Dwg. NP-8A. On the 15 level in the Nickel 

Plate ore deposit the Orange Footwall assayed 0.626% Cu for 170 feet. 

Besides sampling the 15 l e v e l , samples were taken from levels 8 and 9 

of which no lengths were reported. 



In the northeast corner of Nickel Plate claim 

north of the Nickel Plate-Mascot-Morning glory hole E.M., Mag. 

and geochemical surveys located numerous anomalies which appear 

to be d i r e c t l y related to mineral izat ion of the east end of 

the ore deposit. 

In 1973, MNP d r i l l e d a 1,470 foot (448m) hole 

which was co l lared in Red Mountain Formation west of the Sunnyside 

4^ Deposit, Dwg. NP-8B. The d r i l l was spotted at an approximate 

elevation of 6,000 feet (1,829m) in order to cut the westward 

plunge of the trough- l ike structural trap defined by the i n te r ­

section of the Sunnyside 4^ dyke and the Sunnyside "f lange" dyke. 

The d r i l l core which i s stored at S i l ve r Creek cut through 

approximately 1300 feet (396m) of altered sediments intruded 

by dykes 10 to 40 feet (3 to 12m) th i ck , Dwg. NP-9. Skarned zones 

which correspond generally with the estimated posit ion of the 

Nickel Plate horizon between 826 and 1,043 feet (251 and 318m) 

contained pyr rhot i te, chalcopyr i te, sphaler ite and minor 

arsenopyrite, Rote (1973). 

The fol lowing excerpt from Hainsworth (1980) 

outl ines MNP's plans and progress. 



The 1979 program by MNP, which commenced in the ea r l y 
summer and was terminated in December because of inclement weather 
was p r ima r i l y or iented to e s t ab l i s h i ng access to and in the Mine 
between the surface and 4 Level (e levat ion 5,450 feet - 1,660 meters) 
t o : 

1) chip sample the wa l l s ( r i b s ) of the formerly 
productive stopes and a sce r ta in the grades or phys ical 
features on which the wa l l s were es tab l i shed and the poss­
i b i l i t i e s of extending th'em l a t e r a l l y in areas where 
the a va i l ab l e records show no l i m i t i n g fac to r s to the 
m i n e r a l i z a t i o n . 

2) ver i fy,where po s s i b l e , by chip sampling the e x i s t i n g 
mineral reserves. 

3) assess the p o s s i b i l i t y of undertaking d r i l l i n g from 
underground to te s t the downward extension of c e r t a i n 
of the formerly productive zones with p a r t i c u l a r 
re ference, to the Sunnysides. 

4) c o r r e l a te the previous geologic and engineering data and 
recent l y obtained information with the in tent of deve l ­
oping new geolog ica l hypotheses and examining o ld hypoth­
eses in areas of the Mine that may warrant add i t i ona l or 
new exp lo ra t i on . 

5) To clean out and sample the o ld surface trenches 
with p a r t i c u l a r reference to the " g lo ry ho le " a rea. 

Not a l l of t h i s was accomplished in 1979 because ground 
cond i t i on s , due to de te r i o r a t i on of the support timbers i n the Dickson 
Shaft and the p i l l a r s of the secondary or escape accesses of the 
Mine were i n somewhat worse cond i t ion than had been a n t i c i p a t e d . 
Therefore, i t was necessary to f i nd a l te rna te access routes in 
place of the Dickson Shaft and to open up and retimber the main 
a d i t , A a d i t , This delayed the program and l i m i t e d i t s scope. 
However, the A ad i t i s now open fo r 275 feet (84 meters) with only 
some 150 feet (45 meters) remaining to be r e h a b i l i t a t e d . Access 
has been gained through stopes and l e ve l s from the surface not only 
to 4 Level but through to 8 Leve l . A modern 20 man camp has been 
e s tab l i s ed at the Mine s i t e , most of the o ld surface trenches have 
been cleaned out and sampled (48 samples), i n i t i a l character sampling 
has been done in 8 stopes and the north wal l o f the Upper Purple 
bed stopes have been sampled over a lenqth of 1,400 feet (425 meters) 
from e leva t i on 5,550 feet (1,690 meters) down to 5,310 feet (1,620 
meters). 

A summary of the sample r e su l t s i s as f o l l ows : 

North Wall of Purple Stopes - 259 samples grading 
0.168 ounces gold per ton 
0.124 ounces s i l v e r per ton 

1) 

2) 8 stopes -

3) Miscel laneous Underground 
sampling 

4) 3 Dumps -

5) Glory Hole -

6) Old Trenches -

421 samples grading 
0.198 ounces gold per ton 
0.100 ounces s i l v e r per ton 

- 107 samples grading 
0.041 ounces gold per ton 

- 21 samples grading 
0.058 ounces gold per ton 
0.157 ounces s i l v e r per ton 

- 20 samples grading 
0.464 ounces gold per ton 
0.298 ounces s i l v e r per ton 

- 48 samples grading 
0.052 ounces gold per ton 
0.182 ounces s i l v e r per ton 



Central Area 

The claims that have received l imited exploration in 

the Central Area are the IXL, Climax, Mound, Exchange Fraction and 

Copper C l e f t . The area contains s imi la r geology and structure to 

the Nickel Plate-Mascot-Morning Deposit. Other favourable features 

are the northwest trending Climax Fault, a dyke within the f au l t 

and the Bulldog an t i c l i ne . Since previous workers tended to explore 

by tunnel l ing rather than by d r i l l i n g , the area has been explored 

by the Mound Tunnel (5215' elevation) the IXL Tunnel (5215' elevation) 

the 1505 D r i f t (4800' e levat ion). Dwg. NP- i s a section across the 

Central Area. 

Throughout most of i t s length the Mound Tunnel remains 

in altered cherts and a r g i l l i t e s . Favourable dykes occur near the 

Mound and the Bulldog Tunnel and along the west arm of the Mound 

Tunnel near the Climax Fault. Sparse arsenopyrite was intersected 

near the Mound and Bulldog junct ion. 

The IXL Tunnel encountered the Climax Fault, interbedded 

limestones, cherts, garnetized beds, and d i o r i t e porphyry s i l l s . One 

skarn section assayed 0.20 oz/ton Au, 5.65 oz/ton Ag and 2.00% Cu 

over a 0.5 foot (15 cm) section. Two samples taken across the 

Climax Fault averaged 0.10 oz/ton Au, 0.07 oz/ton Ag and 0.22% Cu. 

In 1967, MNP took 53 samples 150 feet (46m) back from the northeast 

face in s i l i c i f i e d limestone and skarn. A 90 foot section averaged 

0.01 oz/ton Au, 0.44 oz/ton Ag and 0.19% Cu. 

Information i s lacking on the 1505 D r i f t and 4160 D r i f t . 

Previous Work 

Pr ior to 1970 work in the Central Area consisted of 

geological mapping, tunnels and a few d r i l l holes by Hedley Gold 

Mining and Kelowna, Dwgs. NP-8B, 8D. In 1970, so i l sampling and 

magnetic and electromagnatic surveys were completed by MNP over th i s 

area as well as the Bulldog c la im, Dwg. Nos. 6, 7. Unfortunately 

the so i l s were only analyzed for copper. Numerous anoamlies greater 



than 500 ppm trend east and northeast which Gerun (1970) related to 

fracture patterns. The Climax Fault i s not anomalous in copper which 

may, l i k e the Central Fault, be post-ore. No apparent work was 

completed on these anomalies or the E.M. anomalies even though one 

copper anomaly over l ies the Sunnyside 1 Deposit. One untested co in ­

cident E.M. and copper anomaly occurs 600 feet (183m) over the end 

of the IXL Tunnel where 0.19% Cu occurs over 90 feet. 

South Rim Area 

The South Rim area extends from the Metropolitan claim 

to the A l i ce claim and includes the Kingston, Warhorse, Ro l lo , 

Princeton and Horsefly claims. This area has been worked by Tretheway 

Syndicate (1937), Dundee Mines (1964) and G.M. Explorations Limited 

(1967-1970 and 1979-1980). The work by G.M. was carr ied out pr imar i ly 

to search for copper. 

Geology 

In the South Rim, the Nickel Plate Formation dips 

steeply between 30 and 50 degrees and i s intruded by th icker s i l l s 

and dykes than found in the mines. The Nickel Plate Formation i s 

wedged between the Toronto Stock and i t s apophyses to the northeast 

and a granodiorite dyke to the southwest. There i s no record of 

skarn caused by the granodiorite dyke. This wedge of altered sediments 

points northeast, pinches out in the Metropolitan Claim and, at the 

tramway i s approximately 2,000 feet (610m) wide. Most of the explorat i 

has been carr ied out along the northwestern side of the wedge. On 

the Kingston claim the intrus ive i s interpreted to be part of the 

Toronto Stock which on the Warhorse and Rollo claims i s extended as 

a dyke which then branches into s i l l s . Mineral izat ion i s associated 

with the stock, dyke and s i l l s . Since the r e l i e f approximates the 

dip of the s i l l s , a more res i s tant s i l l may cap underlying m inera l i ­

zat ion, Clarke (1972). 



Mineral izat ion 

According to Gerun (1971) the mineral izat ion i s 

control led by fau l t s and fractures in the sediments and in contacts 

along s i l l s and dykes. Wider mineralized zones occur at the i n t e r ­

section of f ractures, and fractures are wider in the sediments than 

the dykes and s i l l s . The mineralized fractures may represent ve r t i ca l 

leakage zones between mineralized s t ra ta . The trend of the minera l i ­

zation i s northwest and eastwest coincident with a northwest trending 

magnetometer high. This s t r i ke i s s imi la r to the Nickel Plate-Mascot-

Morning deposit which has a magnetic and electromagnetic expression 

on the Nickel Plate claim. 

Geophysics 

Magnetometer and horizontal loop surveys were carr ied 

out over the Kingston, Warhorse and Rollo claims, Dwg. NP-7. The 

magnetometer defines a high which s t r ikes northwest across the 

Kingston, Warhorse and Rollo claims. The E.M. i s coincident with 

th i s s t r i ke only in the Kingston and Rollo claims. In the Warhorse 

claim the E.M. anomalies s t r i ke northwest and northeast. Except 

for the E.M. anomaly on the V i c to r i a Fract ion, a l l of the anomalies 

are related to mineralized f ractures, Gerun (1971). 

Previous Work 

In the South Rim most of the work has been carr ied out 

on the Kingston, Warhorse, Rollo and Horsefly. Very l i t t l e work i s 

recorded in the area of the A l i ce or Ter r ie r claims. 

Kingston Claim 

The Kingston claim i s at an elevation of 3,279 feet 

which i s s t rat igraphic equivalent of the Upper Nickel Plate Formation. 

The ground has been explored by 6 short adits and 15 diamond d r i l l 

holes. The intervening ground between Kingston and Warhorse has not 

been explored. 

The Marble Line on the claim i s v e r t i c a l . 



In 1907 MNP sampled surface exposures and underground 

workings. The No. 1 Adit analyzed 0.0702/ton Au, 0.78 oz/ton Ag and 

1.57% Cu over 32 feet (10m). Within the same Adit four previous 

underground d r i l l holes, t o t a l l i n g 829 feet (253m) tested a massive 

sulphide zone down rake for 150 feet and gave results of 0.05 oz/ton 

Au, 0.56 oz/ton Ag and 1.02% Cu. Three surface holes (K67-1, -2 and 

-3) were d r i l l e d and K67-1 intersected 2% Cu over 15.7 feet (5m) in 

the same sulphide zone. Horizontal loop and mag. of the same zone 

indicated a 700 feet long conductor which corresponds with the d r i l l 

re su l t s . 

Warhorse Claim 

In 1964 Dundee Mines Limited d r i l l e d eight surface 

holes. Five of the holes were mainly in d i o r i t e porphyry with narrow 

intersect ions of skarn and limestone. In DDH 5-6 gold values of 

0.84 oz/ton over 10 feet (3m) were intersected. 

In 1967 MNP took 67 surface samples and located two 

mineralized zones separated by 400 feet (122m) of r e l a t i v e l y 

unexplored ground. The northwest zone averaged 0.04 oz/ton Au, 

0.55 oz/ton Ag and 1.51% Cu over an area 150 by 150 feet (46 by 

46m). The southwest zone averaged 0.06 oz/ton Au, 0.55 oz/ton Ag 

and 1.51% Cu over an area 200 by 600 feet (61 by 183m). 

In 1973, MNP d r i l l e d two holes in the northwest zone. 

DDH 73-2 encountered 170 feet (52m) of disseminated pyrrhot ite and 

sphaler ite and 150 feet (46m) of barren interbedded skarn and d i o r i t e 

s i l l s . DDH 73-3 encountered a 4.5 foot section (1.3m) grading 0.25 

oz/ton Au, 0.26 oz/ton Ag in massive pyrrhot i te. 



Rollo Claim 

The Tiger Fracture zone traverses the Rollo and Warhorse 

claims and has an aer ia l extent of 1200 by 300 to 600 feet (365 by 92 

by 180 meters) encompassing the Rollo exposures. This zone returned 

assays of 0.04 oz/ton Au, 6.75 oz/ton Ag and 1.0% Cu. Copper minera l i ­

zation extends from surface to a depth of 400 feet , Clarke (1972). 

The south part of the claim returned e r r a t i c a l l y d i s t r ibuted but 

interest ing gold and copper values. 

In 1937 the Tretheway Syndicate d r i l l e d 4 holes 

pa ra l l e l to the Mag. trend rather than perpendicular to i t . DDH 

T-3 intersected 0.18 oz/ton Au over 3.0 feet (lm). 

In 1967 MNP carr ied out surface sampling and cut 4 

trenches in the Tiger Fracture zone. A sampled s t r i ke length of 

360 feet (110m) over 5.8 feet (1.8m) averaged 1.24% Cu, 2.15 oz/ton 

Ag and 0.025 oz/ton Au. 

In 1970 MNP d r i l l e d 3 holes in the east end of the 

Tiger Fracture zone. DDH R70-1 intersected 0.025 oz/ton Au, 1.2 oz/ton 

Ag and 0.61% Cu over 12 feet and DDH R70-2, d r i l l e d below R70-1 

intersected 0.44% Cu across 42.5 feet. DDH R70-3 encountered poor 

d r i l l i n g and was aborted at 96 feet. 

Horsefly Claim 

Surface d r i l l i n g and tunnel l ing has been carr ied out 

mainly in the northeast corner where strong mineral izat ion occurs 

in two eastwest trending shears. Massive sulphides consist ing of 

pyr rhot i te , arsenopyrite, chalcopyrite and minor sphaler ite were 

encountered. 



In 1937 Tretheway Syndicate d r i l l e d 7 holes and 

intersected a mineralized shear. The best intersect ion in DDH T-2 

encountered 0.36 oz/ton Au over a true width of 6 feet which was 

d r i l l e d para l le l to s t r i ke . In the late 1940s an adit was sunk on 

th i s mineral izat ion and underground d r i l l i n g was carr ied out. The 

300 foot (91m) adit encountered cherty skarn, limestone, porphyry 

and massive pyrrhot i te. 

West Side Area 

The area contains those claims between the Metropolitan 

and Czar Fraction including the Galena claim and the Windfall Canyon. 

In 1937 Tretheway Syndicate d r i l l e d three holes on the 

Galena Claim to test the updip extension of mineral izat ion outcroping 

in the c l i f f face. The d r i l l i n g cut a 50 foot (15m) thick bed that 

contained gold and copper minera l i zat ion, F ig. Two intersect ions 

contained 0.11 oz/ton Au over 5 feet (1.5m) and one section analyzed 

0.09 oz/ton Au and 1.68% Cu over 5 feet (1.5m). DDH-2 encountered 

500 feet (152m) of d i o r i t e that i s interpreted to be the Toronto Stock. 

Minera l izat ion near the contact of the stock analyzed 0.18 oz/ton Au 

over 2.7 feet (0.8m). It is unfortunate that the content of the stock 

was not encountered in d r i l l holes 1 and 2. 

Between 1913 to 1914 Hedley Gold Mining d r i l l e d the "B" 

series of 8 diamond d r i l l holes in the Windfall Canyon. Several 

intersect ions were reported to have copper minera l izat ion. 

Between 1967 and 1970 G.M. Explorations found 10-20 

foot (3-6m) sections of pyr rhot i te, chalcopyrite and minor arsenopyrite 

along the south wall of Windfall Canyon at the contacts of the Centra l -

Flange dyke. It i s t he i r assumption that the Nickel Plate-Mascot-

Morning beds extend down d ip , Gerun (1971), Clarke (1972). 
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