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S 	 SUMMARY 

Ecstall's mineral permit area is centred on 49 0  45' N latitude and 114 0  30'W longitude in 
southwest Alberta, and comprises all or parts of National Topographic System mapsheets 
82G/7,8,9,10,15,16 and 82J/1,2,7,8. The project encompasses a total area of about 7,320 km'. 
Southwest Alberta comprises two physiographic regions: the Eastern System of the Western 
Cordillera and, in the northeast portion of the area, a small wedge of the Interior Plains. The 
Eastern System of the Western Cordillera can be divided into the Foothills and Rocky Mountains 
subprovinces. The area is underlain mainly by metasedimentary and, locally, by volcanic and 
intrusive igneous rocks that range in age from Middle Proterozoic to Tertiary. 

A large number of metallic mineral occurrences and deposits exist in southwest Alberta, in 
southeast British Columbia and in the adjacent areas of northwestern United States of America. 
Many of them are spatially related to the Southern Alberta Rift Metallic mineral exploration in 
southwestern Alberta peaked in the late 1960's to early 1970's when extensive exploration for 
copper and other metals was conducted in the Clark Range. potential exists for the discovery of 
(a) stratabound copper-lead-zinc-silver deposits of Kupferschiefer and kipushi type in the 
Proterozoic rocks of the Clark Range and, possibly, in some Phanerozoic strata, (b) Mississippi 
Valley type lead -zinc deposits in selected carbonate rocks that range from Proterozoic to 
Triassic age, (c) stratiform sediment -hosted Sedex type lead-zinc or nickel-zinc deposits in 

• 	black shales and other fine grained clastic rocks that range from Proterozoic to, possibly, 
Paleocene age, (d) epithermal or mesothermal precious metal deposits in strata of both 
Proterozoic and Phanerozoic age, (e) paleoplacer magnetite deposits and other heavy minerals, 
such as gold, in selected horizons within Cretaceous and , possibly, Lower Tertiary units that are 
derived from the Intermontane region of British Columbia, (f) diamondiferous 
kimberlite/lamproite diatremes or placer deposits in clastic rocks that range from Proterozoic to 
Tertiary in age 

Southwest Alberta has had a long history of resource development as a result of extensive coal 
mining, oil and natural gas development, forestry and some other natural resource exploitation. 
There is a well-developed support infrastructure, including an extensive road network. The area 
is geologically complex and there are numerous diverse types of metallic mineral occurrences. 
Therefore, individual prospectors and the metallic mineral industry should consider southwest 
Alberta as a prospective place to explore for a variety of metallic mineral deposits. The 
Government of Alberta has an important role to play in encouraging industry by continuing to 
provide geoscientific information and by having an equitable, but environmentally effective, 
integrated resource policy for southwest Alberta. Such information will provide industry with 
the impetus it needs to discover metallic mineral deposits in southwest Alberta. 
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LOCATION. ACCESS. PIIYSIOGRAPHY 

EcstalFs project area is centred on 49 0  45' N latitude and 114 0  30 W longitude in southwest 
Alberta (Figure 1). The program area comprises all or parts of national Topographic System 
(NTS) 1:50,000 scale map-sheets 82G17,8,9,10,15,16 and 82J11,2,7,8. 

Access in the project area is provided by a well-maintained network of primary, hard surface, 
all-weather roads; secondary, loose surface all-weather roads and numerous tertiary logging 
roads and trails. Access to elevations of about 1,500m by loose all-weather roads is common. 
Access to the higher elevations backwoods areas can be achieved in dry weather by four-wheel 
drive vehicles and by foot. A helicopter would be beneficial for explorations of the steeper 
mountain ridges. 

PHYSIOGRAPHY 

Ecstall's project area is comprised of two physiographic regions: the Eastern System of the 
Western Cordillera and, in the northwest portion of the area, a small wedge of the Interior 
Plains. The Eastern System of the Western Cordillera is divided into four subprovinces: the 
Foothills, Front, Main and Western Ranges of the Rocky Mountains (North and Henderson 
1954). Within the project area, the Eastern System of the Western Cordillera consists of the 

• 	Foothills and the Front Ranges of the Rocky Mountains in about equal proportions. 

The Interior Plains are characterized by a relatively featureless topography of low relief The 
flat topography reflects the underlying, near-horizontal to gently west-dipping, easterly-tapering, 
Phanerozoic sedimentary sequence. Locally, the Plains are cut by rivers that provide moderate 
relief of up to a few tens of metres. The Interior Plains rise in elevation from east to west across 
the prairie provinces and reach their maximum elevation of about 1,100 m in the northwestern 
portion of the Southern Alberta Rift project area. 

The boundary between the Interior Plains and the Foothills is located at or near the Turner 
Valley Fault, which is approximately at the unconformable lithological contact between the 
Cretaceous Belly River Formation and the Tertiary Paskapoo Formation. The Western boundary 
of the Foothills is located approximately at the McConnell Thrust Fault, where various older 
sedimentary rocks are thrust over younger sedimentary rock. The Foothills are characterized by 
a series of rounded, northerly-trending ridges with elevations up to about 1,800 m. 

The Front Ranges occupy the westernmost portion of the project area, from the Foothills, west to 
the Alberta-British Columbia border and beyond. The Front Ranges are characterized by 
prominent grey cliffs with elevations at the summits typically reaching about 2,750 m. The 
characteristic layer-cake appearance of the Front Range cliffs is produced by alternating 
sequences of resistant Palaeozoic carbonates that are thrust-faulted over younger, recessive-
weathering, clastic sedimentary rocks. 
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Exploration by private industry in the Rocky Mountains and Foothills of Alberta has occurred 
periodically from the late nineteenth century onwards. In the late 1800's, mineral exploration 
and mining occurred in the Banff - Field corridor as the railway pushed through from Calgary to 
British Columbia. In the late 1950's and through the 1960's, base metals were explored for in the 
area from Canmore to Waterton Lakes National Park. Metallic mineral exploration in southwest 
Alberta peaked in the late 1960's to early 1970's, when extensive exploration for copper and 
other metals was conducted in the Clark Range. Based on the available assessment records, 
there has been minimal exploration for metallic minerals in southwest Alberta since the 
Government of Alberta implemented the Eastern Slopes Policy in 1977. In the late 1980's, a 
reported gold discovery in the Crowsnest Pass area fuelled a staking rush and renewed interest in 
exploration for the 'Lost Lemon Gold Mine' in southwest Alberta (Stewart 1989). 

During the early 1900's, small-scale mining was performed on two copper-bearing diorite dykes 
at Coppermine Creek in the Clark Range of southwest Alberta, within what is now Waterton 
Lakes National Park (Goble 1970; Morton etal. 1974; Goble 1976). However, there are no 
records that indicate much regional exploration accompanied this mining activity. During the 
early 1960's, the Goble family rediscovered copper-silver mineralization in the Middle 
Proterozoic rocks of the Clark Range. Considerable staking and exploration followed, with 

. 	important concentrations of stratabound copper and silver being discovered at the Spionkop, 
Yarrow, Grizzly and Whistler prospects or showings (Bradshaw 1967, 1968; Duncan 1970; 
Halferdahl 1971; Van Dyck 1971; Gyr 1971; Goble 1972; Goble 1973a; Allan 1973; Collins and 
Smith 1977), and stratabound lead-zinc-silver and copper-silver mineral occurrences being 
discovered in the North Kootenay Pass area (Carter 1971; Goble 1973a, 1973b, and 1975). In 
total, over 70 copper-silver and lead-zinc-silver showings have been found in the Clark Range. 

The Oldman (formerly called Bearspaw) lead-zinc-silver prospect on the east flank of Mount 
Gass near the headwaters of the Oldman River was discovered by hunters in 1912 (Headley 
1954; Holter 1973, 1977). West Canadian Collieries acquired the prospect and performed 
exploration during the early 1950's. Hotter (1973, 1977) stated that galena and sphalerite are 
associated with intersecting faults in dolomitic limestone of the Upper Devonian Palliser 
Formation. However, Salat (1988) provided evidence that the Oldman deposit is spatially 
related to a dolomitization front and is hosted in a paleokarst system that developed at the top of 
the Palliser Formation. He also suggested that the deposit has potential for about 2 to 2.5 
millions tons with an average grade of 5 to 7% zinc, 34.29 grams silver per tonne (g Ag/t) or 1 
ounce silver per ton (oz AgIT), 1% lead and 1 pound per ton cadmium. Assessment data 
indicate that other poorly documented base metal occurrences exist in the vicinity of the Oldman 
deposit. These include a lead occurrence on the northeast slope of Beehive Mountain and a 
copper occurrence at Mount Livingstone (Gills 1970). Assay certificates that accompany the 
assessment report by Gillis (Ibid.) indicate that the copper occurrence is hosted in the uppermost 
Devonian Big Valley Formation. The Big Valley Formation is predominantly limestone and is 
time equivalent to the Costigan Member of the Upper Palliser Formation. 



8 

The geology and occurrences of the magnetite deposits near Burmis in the Crowsnest Pass 
region were first described by Leach (1912). Allan (1931) published a more detailed account of 
the stratigraphy and structure of the magnetite deposits north of Burmis, and he also prepared a 
brief unpublished report in 1941 on the Dungarvan magnetite deposits, which are south of 
Pincher reek. During the 1950's, extensive exploration including trenching, drilling and 
metallurgical testing, was to determine the potential of the magnetite deposits as feed for a 
possible iron ore smelter. This work is well-summarized in Bruce (1957), Steiner (1958) and 
Mellon (1961). During the 1970's and 1980ts the magnetite deposit were re-evaluated for the 
potential use of magnetite in coal beneficiation processes. This work is summarized by Rushton 
(1972) and Grant and Trigg (1983). 

Many other metallic mineral occurrences have been reported in the Alberta Rocky Mountains 
and Foothills, but most are poorly-documented or unsubstantiated. A possible base metal 
occurrence was reported by Trigg (1982), who described a specimen of galena, sphalerite and 
anglesite that was brought to him by a client. This specimen was supposed to have been 
collected from the south end of Mist Mountain about 18km southeast of Upper Kananskis Lake, 
but subsequent follow-up field work was unable to locate the occurrence. However, a few 
stream sediment samples that were collected in the vicinity of the occurrence are anomalous in 
zinc and silver (Johnston and Olson 1982). 

S There are several poorly-documented gold occurrences in the Alberta Rocky Mountains and 
Foothills. Perhaps the most famous and most elusive is the Lost Lemon Gold Mine, which was 
reportedly discovered in 1870 by two prospectors, Frank Lemon and his partner Blackjack, at the 
headwaters of a small stream between the Highwood River and Crowsnest Pass (Stewart 1989). 
Exploration for the Lost Lemon Gold Mine on the Alberta side of the Rocky Mountains has been 
ongoing since that time, but little documented information exists on this exploration. A 
company named Lost Lemon Mines.Ltd. performed exploration in the vicinity of Plateau 
Mountain t the southern boundary of Kananaskis Country in the 1970's and early 1980's. They 
reportedly drilled a hole in the valley of Dry Creek during 1981. The drill core was later logged 
by Dr. L. B. Halferdahl, P. Geol. who stated that the core he examined consisted of limestone, 
with black shale at the bottom of the hole ( pers. comm. 1993). Assay certificates provided to 
Dr. Halferdahl by his client reported up to 0.446 grams gold per tonne (g Au/t) or 0.0 13 ounces 
gold per ton (oz Au/T) and up to 10.29 g Ag/t (0.3 oz Ag/T) from separate rock samples. The 
samples were reported to have been from the drill core, but the core interval that contained the 
anomalous samples was missing from the drill core that Dr. Halferdahl had been asked to log. 
Therefore, he could not confirm that the anomalous samples were from the drill core, from the 
surface in the vicinity of the drill hole, or from a completely different source. Low amounts of 
gold have been reported in the Crowsnest volcanics just west of Coleman along Highway 3 
where rock grab samples assay up to 0.21 g Au/t, with extracted pyrite concentrates assaying as 
high as 2.54 g AuIt (Stewart 1989). This announcement precipitated a staking rush and resulted 
in renewed exploration for the Lost Lemon Gold Mine. Assessment data from this exploration 
are not yet publicly available. 
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In the Clark Range, Goble (1973a) stated that gold was discovered during the period 1901 to 
1903. A gold occurrence is reported to be hosted within Lower Purcell quartzites, south of Oil 
City, on the northwest slope of Buchanan Ridge. The occurrence has never been substantiated, 
and is now within Waterton Lakes National Park. One other possible gold occurrence of note 
was reportedly discovered a few kilometres northeast of Blairmore at Transmission-line 
Structure Site 456. A non-geological employee of construction company had collected a rock 
grab sample from a calcareous siltstone at this site that assayed up to 0.76 g Ault (Olson 1985b). 
This gold result could not be duplicated in follow-up exploration, but the original site that had 
been sampled was backfilled and could not be resampled. 

Exploration for silver in southwest Alberta has mainly focused on existing base metal 
occurrences in the Rocky Mountains and Foothills. Three silver occurrences of note include a 
silver assay of 0.729 ounces per ton (25 g Ag!t) from a pyrite-rich limestone that is about 80km 
west of Calgary on the Ghost River (Hoffinann 1985), anomalous silver and phosphorous from 
samples of the Fernie Formation at the headwaters of Westrup Creek near Mount Livingstone 
(Hamilton 1978), and up to 32.57 g Ault (0.95 Ag/T) and 0.72 g Au!t (0.021 oz Au/T) in samples 
from a series of syenitic to diontic intrusions at the headwaters of Jutland Creek near the Alberta 
and British Columbia border in the Clark Range (Goble 1974a, 1974b ).  The location and 

. 	description of the sample given for the Ghost River occurrence indicates that the sample my 
have been collected from Middle Cambrian Cathedral Formation. The intrusions sampled by 
Goble (1974a, 1974b) in the Clark Range are postulated to be of Late Cretaceous or Early 
Tertiary age. 

Regional geochemical sampling information is sparse for the entire Alberta Rocky Mountains 
and Foothills. No government-conducted regional geochemical stream sediment or water 
database exists for southwestern Alberta, and no documented heavy mineral sampling has been 
performed by private industry in the region. Geochemical stream sediment and water sampling 
surveys were performed by Geophoto Services Ltd. for Imperial Oil in the area between 
Canmore and Vicary Creek (O'Donnel and Fuenning 1967), the Devonian Palliser Formation 
was systematically rock sampled by Esso Minerals and the Geological Survey of Canada 
(Geldsetzer et al. 1987), and stream sediment and water samples were collected in the Clark 
Range southwest of Pincher Creek (Bradshaw 1967, 1968; Gyr 1971; Halferdahl 1971; Van 
Dyck 1971; Allan 1973). In general, the geochemical surveys that were performed during the 
late 1960's and early 1970's failed to discover significant geochemical anomalies for follow-up 
exploration, even in areas of known mineral occurrences. However, a review of the existing 
publicly available geochemical data in the vicinity of the Oldman River lead-zinc-silver prospect 
at Mount Gass, indicates that subtle stream sediment geochemical anomalies do exist, but the 
anomalies tend to be restricted areally around the known occurrences. This is perhaps due to the 
high topographic elevations that result in low residence time for groundwater, or to carbonate 
buffering of the ground water by limy country rock, which would reduce the oxidation of 
sulphides and the resultant release of metals into the groundwater. 
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Other reported geochemical anomalies include copper and chromium contained within deposits 
of "Bog Iron" in the Ghost River area to the north study area (Renn 1956), and associated iron 
and phosphate anomalies in the Zephyr Creek area (Norman 1957; Kidd 1958). Renn (1956) 
stated that chromium is present in a "yellow section of ore", and that brown silicate rock was 
found. These descriptions may be an indication that mafic intrusions or diatremes exist in the 
Ghost River area, and hence warrant exploration for diamonds. Pell (1987) reported that such 
intrusive diatremes exist within the Mark diatreme cluster, which is centred on the Alberta and 
British Columbia border near the Freshfield Icefield, which is northwest of Banff. Northcote 
(1983a, 1983b) reported that a microdiamond was found in the largest diatreme on the Mark 
claims on the British Columbia side of the border. As well, in the Ram River area near Nordegg, 
Alberta, Takla Star Resources Ltd. (1993) has reported finding two chromite anomalies in heavy 
mineral concentrates from creek drainages. They suggest that the chemistry of the chromites 
might be indicative of diamonddiferous lamproites. 

LAND STATUS AND LAND USE 

Ecstall's mineral permit encompass a total area over 7,320 kM 2. The Alberta Government 
originally approved "A Policy for Management of the Eastern Slopes" (Eastern Slopes Policy) in 
1977 and amended the same in 1984. This Eastern Slopes Policy was intended as a guideline for 
the interigated management of resources. Within Ecstall's project area about 87 per cent (6,390 • 

	

	2) 
 of the land is under the jurisdiction of the Eastern Slopes Policy. Subsequent to the release 

of the amended Eastern Slopes Policy (1984), Sub-Regional Interigater Resource Plans 'were 
established between 1986 and 1988 to further refine the land use zoning as it applies to each sub 
region. The project area contain three such sub-regions: Kananaskis Country, Livingstone-
Porcupine Hills and Castle River (Government of Alberta 1985, 1986, 1987). 

The Eastern Slopes Policy and supplementing Sub-Regional Integrated Resource Plans identify 
broad units of land for which policies and intengated management objectives are specified. 
Land use zoning is employed as a mean of translating government policies into a planning and 
decision making format. The system consists of eight detailed land use zones, which define the 
permitted range of activities for a land use area. At present, the area restricted from mineral 
exploration and development within EcstalFs area consists of the whole of the Kananaskis 
Country Sub-Region, the Prime Protection and Facility Development Zones within the 
Livingstone River-Porcupine Hills and Castle River Sub-Regions, the Beauvias Lake and Chain 
Lakes Provincial Parks and the Eden Valley Indian Reserve. This restricted area for mineral 
exploration represents about 23 per cent (1,660 	2)  of the total project area. Since the 
Government of Alberta implemented the Eastern Slopes Policy, it is of note that some 
exploration has been approved within some parts of those area designated as Prime Protection 
Zones. 

0 
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REGIONAL STRATIGRAPHY AND INTRUSIVE ACTIVITY 

The first geological map of the southern Canadian Rocky Mountains was published by Dawson 
(1886). Other pioneer work was done by McConnell (1887) and Daly (1912). The discovery of 
gas in 1924, followed by crude oil in 1936, at Turner Valley (Hume 1938) was the impetus for 
large mapping programs in the Foothills and Front Ranges of Alberta in order to assist in the 
search for additional hydrocarbon accumulations. Excellent summaries of the state of the 
knowledge are given by Clark (1954), North and Henderson (1954), Hume (1957), Fox (1959) 
and Shaw (1963). Much of the Canadian Rockies was mapped during a second period of 
increased mapping activity during the 1950's and 1960's. The geologists from the Geological 
Survey of Canada most notably involved during that period were Price, Mountjoy and 
011erenshaw. Their work is well summarized by Bally etal. (1966), Dahlstrom (1970), Douglas 
etal. (1970) and Price (1981). Much of the work during this period was on unravelling the 
complex Precambrian and Palaeozoic stratigraphy, and the complex structural history of these 
rocks. The Alberta Rocky Mountains and Foothills are covered by about 81 NTS map sheets at a 
scale of 1:50,000 and 11 map sheets at a scale of 1:250,000. Approximately 47 of the 1:50,000 
scale map sheets have published geology at a scale of 1:63,360 or better. However, most of these 
published map sheets were completed prior to 1970, and the geological mapping was not 

• 	focused on searching for features indicative of metallic mineral occurrences or processes. 

The Rocky Mountains of Alberta are dominantly comprised of miogeosynclinal sedimentary and 
volcanic rocks ranging in age from Middle Proterozoic to Tertiary. The rocks are largely 
unmetamorphosed to slightly metamorphosed. The Proterozoic-Phanerozoic sedimentary 
sequence in southwest Alberta is thought to be underlain by crystalline basement rocks of 
Archean to early Proterozoic age. In general, the sedimentary sequence comprises: 

(a)Middle to Upper Proterozoic: up to 13,700 in (45,000 feet) of quartzite, siltstone, argillite and 
minor amounts of carbonate that thicken to the west. 

(b)Palaeozoic: mostly carbonate with some shale. Major unconformities below the base of the 
Cambrian, Middle Devonian and near the top of the Pennsylvanian. 

(c)Triassic and Jurassic: generally an incomplete section of continental to marine conglomerate, 
sandstone, shale, carbonate, evaporite and coal. 

(d)Cretaceous and Tertiary: conglomerate, sandstone, siltstone, shale, and coal of marine to 
continental origin. These rocks include two major clastic wedges derived from uplift in the 
west. The two clastic wedges are an Upper Jurassic to Lower Cretaceous Kootenay-Blairmore 
cycle, and an Upper Cretaceous to Oligocene Belly River-Paskapoo cycle. 

0 
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Known igneous and volcanic rocks in the Alberta Rocky Mountains exist in the Crowsnest Pass 
area and the Clark Range. They range in age from Middle Proterozoic to Late Early Cretaceous. 
Several alkalic ultramafic diatremes and dykes have been identified north of the Southern 
Alberta Rift area near the Alberta-British Columbia border between Golden and Elkford (Pell 
1987). Pell (ibid.) reports ages of between 348 Ma and 396 Ma for the HP pipe, which is part of 
the Mark diatreme cluster that straddles the Alberta-British Columbia border. In the Crowsnest 
Pass area, the Crowsnest volcanics, which are of trachytic to phonolitic composition (Dingwell 
and Brealry 1985, Adair 1986, Peterson and Currie 1993), are intercalated with the upper 
portions of the Blairmore sandstones. Folinsbee et al. (1957) dated the volcanics at 96 Ma. 
Igneous activity in the Clark Range of southwest Alberta is of at least three types and ages. The 
oldest is represented by Moyle-type diorite or diabase sills and dykes that have been dated as old 
as 1,580 Ma and as young as 1,400 Ma (Hunt 1962; Hoy 1989). The second type is the Purcell 
Lavas, which are andesitic in composition and form an excellent marker horizon throughout the 
Belt-Purcell Supergroup. Hunt (1962) suggested that the Purcell Lavas were extruded at about 
1,100 Ma. The third of igneous activity is represented by trachytic to syenitic alkalic intrusions 
that straddle the Alberta-British Columbia border in the Clark Range near the headwaters of the 
Castle River (Price 1962; Goble 1974a, 1974b). Price (1962) stated that these intrusions are 
likely of Cretaceous or Tertiary age. 

REGIONAL STRUCTURAL GEOLOGY 

The Rocky Mountains and Foothills of Alberta are dominated by northwest-trending folds and 
thrust sheets that developed during accretion of land masses west of the Rocky Mountain 
Trench. The Lewis Thrust carried Precambrian and some overlying Palaeozoic rocks from as far 
west as Cranbrook, British Columbia and superimposed them on Palaeozoic and younger rocks. 
Also present within southwest Alberta are numerous other thrust faults as well as some normal 
faults which are transverse to the regional strike. The geological base maps which were 
compiled for inclusion in this report, are simplified and only selected faults and fold structures 
are shown. The structural geology of the Eastern Rocky Mountains and Foothills is well-
summarized by Charlesworth (1959). Shaw (1963), Balley et al. (1966), Dahlstrom (1970), 
Jones (1971), and Price (1981). Work during the 1970's and 1980's was focused on the details of 
imbricate thrusting and the actual mechanisms responsible for the formation of such structures 
as floor thrusts, roof thrusts and duplexes (Fermor and Price 1987). 

Uplift to the west is documented as early as the Jurassic by the Kootenay Group-Blairmore 
Group clastic wedge (Eisbacher et al. 1974). The formation of the Eastern Rocky Mountains 
and Foothills of Alberta was probably an ongoing process from Late Jurassic to Paleocene time, 
but the last major stage of uplift is thought by many authors to have occurred during Late Eocene 
to Oligocene. The evidence for this is the deformed Eocene and Oligocene conglomerates 
)Shaw 1963; Balley et al. 1966; Eisbacher et al. 1974). 

. 
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Other enigmatic structures that may have influenced tectonics, sedimention and metallogenesis 
have been documented or deducted to exist within or beneath the Eastern Rocky Mountains. 
These include the Southern Alberta Rift, West Alberta Arch and various transverse, tear or 
normal faults. A discussion of these structures follows. 

SOUTHERN ALBERTA RIFT 

The Southern Alberta Rift was first described by Kanasewich (1968) and Kanasewich etal. 
(1969) using deep seismic reflection, magnetic and gravity data. Kanasewich (1968) suggested 
the trace of the rift is visible for 450 km from just north of Medicine Hat near the Saskatchewan 
border to the Rocky Mountains southwest of Cranbrook near the Idaho border. Kanasewich et 
al. (1969) suggested that the rift is Precambrian in age, penetrates the crust to the Mohorovic 
discontinuity and has associated faults with vertical displacement of up to 5 km. McMechan 
(198 1) described evidence of graben-like, synsedimentary normal faulting throughout 
Precambrian Belt-Purcell Supergroup. She stated that the northeast trending St. Mary-Boulder 
Creek Fault near Kimberley, British Columbia and the Moyie-Dibble Creek Fault further to the 
southeast were active periodically during much of the Proterozoic and that they correspond to 
the location of the subsurface trace of the Southern Alberta Rift identified by Kanasewich 
(Ibid.). Regional Bouguer gravity anomaly maps reveal significant differences in the gravity 
field on either side of these faults making the site of a long-lived, crustal scale tectonic feature 

• 	(Price 1981; Fountain and McDonough 1984). Rifting during Belt-Purcell, Windermere and 
Late Proterozoic-Early Cambrian time at the edge of the North American continent has been 
described by a number of authors (Leech 1962; Stewart 1972; Lis and Price 1976; Benvenuto 
and Price 1979; Struik 1987; Devlin and Bond 1988; Devlin 989). Evidence for a younger 
reactivation with, perhaps, lesser magnitude faulting associated with the Southern lAlberta Rift 
has ben presented by a number of authors. Price and Lis (1975), for example, described 
significant differences in thicknesses and facies of Upper Palaeozoic rocks across the Moyie-
Dibble Creek Fault. Hopkins (1987, 1988) described synsedimentary subsidence of Lower 
Cretaceous rocks in the Cessford hydrocarbon field associated with a narrow graben that reaches 
from the Precambrian basement into the Cretaceous section. The Cessford field is located 
southeast of Calgary near the proposed northern margin of the Southern Alberta Rift. 
Reactivation of the rift during the Lower Cretaceous is further supported by deposition of the 
thickest portions of the Crowsnest volcanics centred within the bounds of the rift (Pearce 1970; 
Adair 1986). The volcanics are trachytic to phonolitic in composition and, if compared to other 
trachyte and phonolite provinces, are indicative of continental rifting. The Lewis and Clark 
Fault System and the Great Falls Tectonic Zone can be regarded as step-like sympathetic 
structures to the Southern Alberta Rift. These two fault zones are deep-seated and have a history 
of recurrent fault movements very similar to the Southern Alberta Rift. Episodic fault 
movement along the Lewis and Clark Fault System and the Great Falls Tectonic Zone has been 
documented from early Proterozoic to the Tertiary and perhaps occurred as recently as the 
Holocene (Lorenz 1984; O'Neill and Lopez 1985; Wallace etal. 1990). 
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The West Alberta Arch is a northwest-trending structure with its axis located at about the eastern 
limit of the Rocky Mountains (Verrall 1968). It was active from at least Silurian to Middle 
Devonian time as evidenced by the lack of Late Cambrian to Middle Devonian carbonates and 
shales, and the presence of Middle to Upper Devonian fringing reefs (Geldsetzer and Mountjoy 
1992). Verrall (1968) suggested that it might even have been active as early as Late Cambrian. 
Geldsetzer and Mountjoy (1992) described the presence of debris flows, spectacular 
megabreccias and deep-water channels (such as the Cline Channel) within Upper Devonian 
carbonates with no evidence of subaerial exposure associated with the West Alberta Arch. They 
suggested earthquake generated debris flows may have been responsible for these deposits. A 
graben-type environment might also have caused these deposits and may have been active in a 
few places along the West Alberta Arch during the Late Devonian, after the major uplift of the 
arch. Some evidence exists that the West Alberta Arch and other structures were reactivated 
during the Lower Carboniferous (Brandley and Krause 1993). The reason for uplift of the West 
Alberta Arch is known, but Bingham et aL (1985) reported that a conductive ridge underlies the 
Eastern Rocky Mountains. They suggested that in the American Rockies, similar conductive 
structures are correlated with high heat flow and low seismic velocities in the lower crust. They 
further suggested that partial melting and periodic uplift might have been associated with the 
conductive ridge. Perhaps partial melting during the Palaeozoic beneath the present-day location 
of the Eastern Rocky Mountains was responsible for uplift of the West Alberta Arch. 

TRANSVERSE, TEAR AND NORMAL FAULTS 

Northeast-trending transverse, tear and normal faults have been mapped in a few places along 
the Alberta Rocky Mountains and Foothills. Excellent summaries of the early mapping and 
geological setting of these structures is presented in Price (1967) and Dahlstrom (1970). Areas 
of prominent northeast-trending subvertical faults, with or without evidence of vertical 
movement, have been reported or mapped in the Alberta Rockies by Beach (1942), Birnie 
(1961), Fitzgerald (1962) Price (1967), Verrall (1968), Dahlstrom (1970), Moffat and Spang 
(1984), McGugan (1987) and McMechan (1988). The only prominent area of this type of 
faulting in Ecstall's project area has been mapped by Douglas (1958) in the vicinity of the 
Highwood River and Mount Head (NTS 82J/7 East Half). 

GEOLOGY OF SOUTHWESTERN ALBERTA 

EcstalFs project area is underlain by predominantly Middle Proterozoic to Tertiary age 
sedimentary rocks (Table 1). 

The Proterozoic, Helikian to Hadrynian age, Purcell Group, which includes the Waterton, Altyn, 
Grinnell, Appekunny, Siyeh, Purcell Lava, Shepard and Kintla Formations in southwest Alberta, 
comprises a thick sequence of shallow water marine clastic sediments and near-shore 
stromatolitic carbonates (Douglas et aL 1970). The deposition of Proterozoic sediments ended 
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with uplift during the East Kootenay Orogeny (White 1959; Leech 1962). The Cambrian, which 
includes the Eldon, Pika, Arctomys, Elko and Flathead Formations in southwest Alberta, lies 
unconformably on the Proterozoic Purcell Group. The Cambrian rocks consist of thick 
accumulations of carbonate deposited in the Alberta Trough that grade laterally to the west into 
shallower water shales and conglomerates at the west margin of the Cambrian age Purcell Arch. 
In southwest Alberta, no Ordovician strata are known to exist. Regional uplift occurred during 
Ordovician to early Devonian time and this caused the erosion or non-deposition, or both, of 
much of the Ordovician strata. In the Early Late Devonian, seas transgressed over the Alberta 
Arch. Broad-scale subsidence was common over much of the craton. Devonian carbonate bank 
and reef growth, fringing the Alberta Arch kept pace with the subsiding craton. The Upper 
Devonian Fairholme Group lies unconformably under the Alexo and Palliser Formations. A 
marine regression caused the Upper Fairholme carbonate reefs to be emergent. The overlying 
Alexo is comprised of carbonate clastic sediments, possibly related to erosion of the Fairholme 
Group. Thick accumulations of Palliser Formation carbonates, which conformably overlie the 
Alexo, are in turn conformably overlain by early Mississippian black shales of the Exshaw 
Formation. The Miissippian Banff Formation and Rundle Group comprise a thick sequence of 
shallow-water crinoidal limestone and dolomite and carbonate clastic sediments. In southwest 
Alberta, the Pennsylvanian Spray Lakes Group conformably overlies the Mississippian Rundle 
Group and is unconformably overlain by Permo-Pennsyvanian Rocky Mountain Group 
(encompasses Permian Ishbel Group and Triassic Spray River Group). The Ishbel Group 
comprises shallow-water, cross-bedded sandstones, phosphatic, quartzose siltstones and cherty 
dolomite. The Rocky Mountain Group is unconformably overlain by the Triassic Spray River 
Group. The Spray River Group is comprised of the Sulphur Mountain Formation deltaic 
sediments, and the Whitehorse Formation, which consists of gypsum, red beds, and collapse 
breccias, likely deposited in a restricted basin, he Jurassic in southwest Alberta is represented 
by the Fernie Group. The retreat of the Late Fernie Sea and an influx of clastic sediments 
derived from the Columbian Orogen to the west, marks the gradational boundary of the Fernie 
and Jurassic-Cretaceous Kootenay Groups. Pansa (1972) suggested that the uppermost 
sandstones in the Fernie Group may be "passage beds" that are interpreted as prodelta deposits of 
an easterly-prograding clastic wedge, which are overlain by the deltaic coal deposits of the 
Kootenay Group. The Kootenay-Blairmore cycle, which is the lower molasse of Eisbacher et al. 
(1974), comprises deltaic, shallow-marine sediments overlain by clastic wedge sediments 
derived from erosion of the Columbian Orogen to the west. Following the Lower Cretaceous 
Kootenay-Blairmore molassse cycle the Upper Cretaceous-Tertiary marine Alberta Assemblage 
and the non-marine Belly River Paskapoo Assemblage comprise the upper molasse of the 
Columbian Orogen. The molasse cycles comprise a sequence of near-shore relatively shallow-
water facies that alternate between marine and non-marine clastic sediments. The stratigraphy 
of southwest Alberta is dominated by these cycles from Late Jurassic to Tertiary. 

In southwest Alberta, major sole thrusts such as the Lewis, McConnell, Turtle Mountain and 
Livingstone Thrusts carry older sedimentary or volcanic rocks, or both, over younger rocks 
Numerous other thrust faults are present throughout southwest Alberta. The Lewis Thrust sheet 
forms a large, broad, synclinorium which extends from the Akamina Syncline to several other 
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anticlines and synclines near Mount McCarty, which is south of Blairmore. In addition, steeply-
dipping, northeast-trending normal faults of undetermined vertical throw are known to exist 
within the project area. 

1993 - 1995 EXPLORATION 

INTRODUCTION: 
Between June 1993 and July 1995 heavy mineral sampling programs were carried out to help 
evaluate the economic potential of 307,000 hectares of mineral permits along the eastern slopes 
of the Rockies in SW Alberta. The permit area runs from just north of the US border to Turner 
Valley in the north, and from the foothills in the east to the Alberta/B.C. border in the west. 

The project was initiated to explore for base and precious metal deposits and 
kimberlitic/lamproitic pipes in the region similar to the Crossing Creek kimberlite, 20 miles 
west in southeast B.C.. During the picking process for diamond indicator minerals anomalous 
amounts of fine gold were detected in a number of the samples. Though the diamond work is 
continuing, the emphasis on field work carried out in 1994 was oriented towards following up 
the gold bearing sample areas. 

In both 1993 (52, 10kg samples AD 1-52) and 1994 (52, 10 kg samples AG 1-52) the major 

is 	sampling was carried out in June by a two man crew based in Coleman Alberta. A further short 
sampling program (16, 10 kg samples ARJ-16) was done in October 1994. 

In July of 1995 approximately three weeks was spent prospecting and sampling (16,10 kg 
samples AG 60-75) (heavy minerals, silts and rocks) in order to determine the origin of the gold 
in the drainages of Lost Creek, Carbondale Creek, and Racehorse Creek, similar work was also 
carried out to locate a source for the garnets and gold in Pekisko and Shepard creeks. 
SAMPLING: 
In the field sampling was carried out on the major drainages, and consisted of collecting 10 
kilograms of minus 20 mesh material at each sample site which required the sieving of 
approximately 40 kilograms of raw stream bed detritus. The samples were put into plastic bags 
and shipped to Vancouver for further concentration. 

CONCENTRATION: 
In Vancouver the 10 kilogram samples went through two stages of concentration. The first stage 
was reducing the 10 kilogram sample to 2 kilograms by use of a HY-G centrifugal concentrator, 
and stage two was done using a Gold Genie spiral concentrator which reduced the sample to a 
few grams. The water flow and angle of the Gold Genie was set so the cut off was at the 
approximate specific gravity of garnet. 

Following the Gold Genie concentration the resulting heavy mineral concentrates (few grams) 
were dried and put into numbered plastic vials. 
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MICROSCOPIC OBSERVATION: 
Microscope work was carried out by Mike Waskett-Myers on the +60 mesh fraction of several 
samples following removal of the magnetic fraction, using a dip magnet. 

The 1993 microscope work primarily involved looking for diamond indicator minerals such as 
pyrope garnets, chrome diopsides and titanium ilmenites however the presence of any other 
interesting minerals were also recorded. 

During the picking procedure carried out on the 1993 samples, fine gold was noticed in several 
samples. Since the picking of diamond indicator minerals was being performed on the +60 mesh 
fraction it was decided to scan the -60 mesh fraction for gold content. 

The scan of the -60 mesh fraction of all 52 1993 samples revealed fine gold (some hackly) in a 
number of the samples. While the largest gold grain count was from the sample taken on Lost 
Creek (15 grains), there appears to be a more definite pattern of anomalous concentrations of 
gold grains in the Highwood, Castle, and Pekisko/Shepard drainages. Various samples from 
other drainages also contained one or more gold grains, most notably a sample collected on the 
South Racehorse River (10 grains). See Appendix 3. 

ANALYSIS: 
• 	As a result of the microscope work a number of mineral grains were analysed by scanning 

electron microprobe with a energy dispersive x-ray analyzer (SEM-EDX) at Cominco!s  lab in 
Vancouver. The result of this analysis was the confirmation of a chrome diopsidé in sample AD2 
and a chrome pyrope garnet in sample AD43. 

Grains thought visually to be gold were also picked from samples AD I ,AD3O and AD34 for 
confirmation using the same SEM-EDX at Cominco's lab. All grains proved to be gold. 

Further XRF and Probe work on these samples was carried out by LAC Minerals in there own 
lab, the results of this work are in Appendix 1. 

Sample series AG (collected in June 1994) and AR (collected in October 1994) were also 
analyzed by Neutron Activation. The results indicate that gold is present in anomalous amounts 
in several of the drainages. 

The available 1993 heavy mineral samples were also analysed by both neuton activation and ICP 
on behalf of Cyprus Amax Exploration Ltd. A number of these samples had been lost during 
earlier analytical work, therefore the results of the more recent analysis is inconclusive. See 
Appendix 1 for results. 

Ecstall Mining has obtained the Alberta Geological Survey silt samples collected during the 
R.A.Olson Consulting Ltd program of 1992. These samples have been concentrated using the 
Gold Genie, to produce a panned concentrate for Neutron Activation analysis. While it is 
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understood that these concentrates will not be equivalent to the heavy mineral samples collected 
during the Ecstall programs, it is hoped that the samples will provide more complete sample 
coverage of the permit area. The results of the analysis of these samples will not be available for 
this report but will be added at a later date. 

Based on the neutron activation work a correlation exists, in certain areas, between the following 
elements Au, Cr, Ba, As, Sb, La, Ce, and Th. Those areas are Pekisko/Shepard, 
CataractlEtherington and the top end of the South Racehorse drainages. A stream sediment 
sample taken from the mouth of Allison creek was shown by neutron activation analysis to 
contain 66 ppm Ag (2 0th) as well as anomalous Pb, As and Sb contents. 

DISCUSSION: 
The sampling done in June of 1994, which was intended as follow up on those creeks that had 
shown gold in 1993, failed to reproduce some of the anomalous amounts of gold discovered in 
the 1993 samples. While gold was found in several 1994 samples it was not as plentiful or wide 
spread as in the 1993 samples, however anomalous concentrations of mercury were found in 
samples taken from various drainages in the region, particularly from the Castle River and 
Highwood River areas. 

The more detailed work carried out in 1994 has shown that two creeks, Pekisko and Shepard 
. 	contain considerable amounts of orange, red, and pink garnets. The garnets have a 

dodecahedron crystal form with well preserved crystal faces and are uniformly 50 mesh in 
size. Stream sediment samples from both of these creeks also contain gold. 

Because of the discrepancy between the amounts of native gold in the 1993 and 1994 samples it 
was decided that several more heavy mineral samples should be collected from select areas that 
had contained gold in the 1993 sampling. In October 1994 a two man crew returned to the area 
and collected a total of sixteen stream sediment samples from two (Lost/Carbondale creeks and 
Racehorse creek) of the anomalous gold drainages, as indicated by the 1993 sampling program. 

Since in the fall when water levels are low there is a better choice of sampling sites , it was felt 
that the samples collected during the October program would have a better chance of containing 
more heavy minerals than those samples collected during the higher water June program. 

The October sampling seems to support the spring 1994 sampling in as much as there is not as 
much gold as contained in the 1993 samples. However a number of gold grains were found in 
several samples. 

• CONCLUSIONS AND RECOMMENDATIONS: 
Pekisko and Shepard creeks both contain anomalous amounts of garnets and gold grains. Since 
these two creeks drain a common area, further work is warranted in this area to explore its 
diamond and gold potential. 
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The Castle Creek and Highwood river areas are sensitive due to their land status/zoning. Stream 
sediment samples were collected from these drainages in order to complete the overall picture 
for the study area and it turned out that both streams contain gold. More work is justified in 
these areas to locate the sources for the gold in the stream sediment samples. 

During July of 1995 a two man crew carried out a program of further follow up sampling and. 
prospecting in the areas of Lost creek, Carbondale creek, Racehorse creek, Pekisko creek and a 
limited amount of work in the Highwood - Cataract creek drainages. 

The 1995 work indicates that in the Lost/Carbondale creeks and Racehorse creek areas the gold 
is related to the volcanic flows (Crowsnest volcanic group) however, in the Highwood, Baril, 
Etherington and Cataract creek drainages there is no evidence of the Crowsnest volcanics, and it 
is possible that the gold in these drainages is glacially transported or more likely due to local 
undiscovered bedrock sources of a different nature. 

The presence of anomalous gold values in the Crowsnest volcanics is well known, however their 
economic potential has not been thoroughly investigated, particularly with regard to locating 
areas of gold mineralized hydrothermal activity associated with their emplacement. 

The Pekisko / Shepard drainages are of potential economic interest owing to the amount of 
. 	garnets contained in their stream sediment samples. Also Cross creek, located east of Highway 

22, contains a very large amount of garnets of possible kimberlite/lamproite origin. 
Unfortunately the above drainages flow through areas of very little outcrop however there 
appears to be a number of unexposed igneous/intrusive bodies distributed throughout this area 
and further sampling work is warranted. 

REFERENCE 
R.A.Olson Consulting Ltd. (1993) - The Southern Alberta Rift in Southwest Alberta, program to 
identify targets for metallic mineral exploration (Canada-Alberta MDA Project M92-04-002). 
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< 1 < 0.01 	26 	530 	14 	< 2 	5 	26 < 0.01 	< 10 	< 10 	40 	< 10 	78 
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1 	0.06 	18 	560 	22 	<2 	4 	44 	v.01 	<10 	<10 	34 	< 10 	86 
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As 

	

FA+AA 	ppm 	% 
	

ppm 

	

10 < 0.2 	0.82 
	

<2 

	

< 5 < 0.2 	1.37 
	

<2 

	

< 5 < 0.2 	0.90 
	

6 

	

< 5 < 0.2 	0.44 
	

<2 

	

< 5 < 0.2 	0.68 
	

<2 

	

< 5 < 0.2 	1.57 
	

<2 

	

< 5 < 0.2 	1.33 
	

6 

	

< 5 < 0.2 	1.31 
	

2 

	

< 5 < 0.2 	0.51 
	

4 

	

< 5 < 0.2 	0.44 
	

<2 

	

< 5 < 0.2 	0.86 
	

8 

	

< 5 < 0.2 	1.15 
	

2 

	

< 5 < 0.2 	1.18 
	

<2 

	

< 5 < 0.2 	0.57 
	

<2  

Ba 	Be 
ppm 	ppm 

360 < 0.5 
280 < 0.5 
170 < 0.5 
80 < 0.5 

110 < 0.5 

460 < 0.5 
340 < 0.5 
380 < 0.5 
120 < 0.5 
100 < 0.5 

290 < 0.5 
350 < 0.5 
200 < 0.5 
190 < 0.5 

Si 	Ca 	Cd 
ppm 	% 	ppm 

< 2 	4.24 < 0.5 
6 	0.77 	0.5 
4 	4.61 < 0.5 
2 11.25 < 0.5 

< 2 	5.76 < 0.5 

< 2 	0.60 	0.5 
< 2 	0.71 	-0.5 
< 2 	0.44 	0.5 
< 2 	4.95 < 9.5 

4 	8.64 < 0.5 

<2 	0.96 <0.5 
< 2 	0.48 	0.5 
< 2 	0.96 < 0.5 

2 	2.30 c 0.5  

Cu 	Fe 	Ca 
ppm 	% 	ppm 

20 	1.30 	< 10 
19 	2.48 	< 10 
16 	1.82 	< 10 
13 	0.89 	< 10 
13 	1.35 	< 10 

29 	2.54 	< 10 
24 	2.31 	< 10 
25 	2.44 	< 10 

9 	1.23 	< 10 
8 	0.85 	< 10 

17 	2.02 	< 10 
23 	2.04 	< 10 
15 	1.81 	< 10 
12 	1.31 	< 10  

	

Hg 	K 	La 	Mg 

	

ppm 	9 	ppm 	% 

	

1 	0.11 	10 	1.05 

	

< 1 	0.11 	10 	0.56 

	

< 1 	0.10 	10 	2.29 

	

< 1 	0.05 	10 	4.64 

	

< 1 	0.15 	10 	3.48 

	

< 1 	0.13 	10 	0.94 

	

1 	0.14 	20 	0.97 

	

< 1 	0.10 	10 	0.53 

	

< 1 	0.07 	< 10 	1.36 

	

< 1 	0.05 	< 10 	2.49 

	

< 1 	0.10 	< 10 	0.40 

	

< 1 	0.09 	10 	0.4 

	

< 1 	0.12 	10 	1.2 

	

< 1 	0.08 	< 10 	0.88 
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14 
10 
	

21 
6 
	

20 
3 
	

16 
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19 
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27 
10 
	

17 
9 
	

22 
3 
	

11 
2 
	

11 

9 
	

14 
9 
	

17 
6 
	

16 
5 
	

10 

Mn 
ppm 

290 
355 
340 

00 
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445 
580 
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75 
375 
350 
150 

N1 cLr. 	
v 	 eCC LL Vt 
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ppm 	% 	ppm ppm 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	ppm 

	

< 1 	0.01 	14 	590 	12 	2 	2 	72 < 0.01 	< 10 	< 10 	17 	< 10 	54 
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<1<0.01 	24 	570 	14 	2 	3. 	58< 0.01 	<10 	<10 	26 	<10 	100 

	

< 1 < 0.01 	20 	360 	16 	2 	4 	72 < 0.01 	< 10 	< 10 	35 	< 10 	68 
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PREP I 	Ag 	Al 	As 	Ba 	Be 	Bi 	Ca 	Cd 	Co 	Cr 	Cu 	Fe 	Ga 	Hg 	K 	La 	Mg 	Mn 	Mo 

CODE 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	9 	ppm 	ppm 	ppm 	ppm 	ppm 

-- -- 
not/on not/in not/is not/so not/so not/en not/so not/on not/so not/on not/so not/so not/Be not/ not/Be not/ not/an not/us not/es 

299 229 	0.4 	1.20 	< 2 	190 < 0.5 	8 	7.88 	1.0 	9 	95 	30 	9.74 	10 	6 	0.02 	30 	0.61 	1930 	1 

299 229 	0.6 	1.08 	< 2 	100 < 0.5 	< 2 	9.93 	1.0 	7 	83 	29 10.80 	10 	< 1 	0.01 	40 	0.65 	2170 	< 1 

299 229 	< 0.2 	0.59 	46 	240 < 0.5 	< 2 	2.38 	2.0 	40 	201 	138 >15.00 	10 	29 	0.10 	20 	1.55 	330 	10 

299 229 	6.2 	0.83 	48 	110 < 0.5 	< 2 	0.76 	1.0 	29 	306 	65 11.10 	10 	14 	0.15 	20 	0.51 	550 	8 

299 229 	0.8 	1.38 	14 	900 < 0.5 	4 	9.61 	1.0 	10 	219 	32 10.85 	20 	4 	0.07 	40 	0.48 	2130 	2 

299 229 	0.2 	1.20 	22 	850 < 0.5 	6 	3.16 	1.0 	12 	305 	39 12.95 	10 	59 	0.13 	30 	0.33 	1565 	4 

299 229 	3.2 	0.41 	104 	200 < 0.5 	< 2 	8.61 	2.0 	12 	130 	77 13.15 	20 	57 	0.13 	150 	0.79 	235 	21 

299 229 	2.6 	0.21 	138 	220 .< 0.5 	<2 10.90 	5.0 	• 15 	110 	83 14.05 	10 	16 	0.07 	80 	1.75 	280 	26 

299 229 	0.6 	0.84 	< 2 	670 < 0.5 	2 	7.75 	1.0 	4 	49 	24 	8.00 	10 	2 	0.02 	40 	0.17 	2030 	3 

299 229 	0.4 	0.66 	58 	130 < 0.5 	8 	2.63 	1.5 	12 	82 	34 13.40 	10 	5 	0.05 	20 	0.15 	1375 	13 

299 229 	0.6 	0.81 	58 	320 < 0.5 	6 	3.32 	1.0 	39 	160 	168 12.30 	10 	3 	0.10 	20 	0.62 	1000 	6 

299 229 	1.0 	0.74 	14 	420 < 0.5 	6 	7.64 	0.5 	3 	61 	29 	8.76 	10 	< 1 	0.02 	40 	0.28 	1835 	4 
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9 	9 
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Certificate Date: 28-SEP-95 
Invoice No. 	:19526205 
P.O Number :950803 
Account 	:MUB 

A9526205 

AsBrNAACeNAACrNAAC0NAALaNAAMONAAAgNAATaNAAThNAA WNAA UNAA 	Fe 	Ba 
ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	% 	ppm 

120 	< 5 	190 	1100 	< 50 	89 	43 	< 25 	< 5 	16 	< 10 	16 not/so 	6900 
16 	<1 	180 	140 	18 	78 	2 	< 5 	12 	12 	<2 	8 11.40 	440 
22 	< 1 	210 	100 	17 	79 	3 	< 5 	14 	12 	< 2 	9 12.40 	250 

160 	< 2 	120 	190 	78 	68 	18 	< 10 	2 	14 	13 	11 .20.0 	3000 
91 	< 1 	140 	760 	48 	91 	12 	21 	2 	10 	< 2 	6 12.00 	>10000 

41 	< 1 	240 	170 	22 	79 	9 	< 5 	9 	12 	2 	8 12.40 	8100 
57 	< 1 	190 	390 	24 	100 	. 10 	<5 	4 	16 	< 2 	7 15.40 	1700 

181 	1 	75 	210 	24 	190 	35 	< 5 	< 1 	8 	16 	5 16.20 	3200 
263 	2 	98 	200 	32 	140 	.49 	< 5 	< 1 	10 	< 2 	5 16.80 	4400 

16 	<1 	380 	61 	<10 	190 	2 	<5 	10 	17 	2 	11 	8.50 	3200 

151 	< 1 	300 	490 	31 	180 	22 	< 5 	7 	26 	7 	11 15.80 	2400 
127 	1 	340 	420 	67 	170 	14 	< 5 	5 	15 	< 2 	10 14.00 	7000 
30 	< 1 	340 	120 	< 10 	170 	7 	< 5 	8 	17 	2 	12 	9.80 	4900 

CERTIFICATI 
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Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218  

CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3B3 

Project: 	AB302 
Comments: CC: STEVE PERRY 

CERTIFICATE OF ANALYSIS 

Page :1 
Total 0 :1 
Certificate Date: 05-SEP-95 
Invoice No. 	:19526202 
P.O. Number :950803 
Account 	:MUB 

A9526202 

PREPA1203 % CaO %Cr203 %Fe203 % K20 % MgO % MnO % Na20 % P205 % Si02 % T102 % LOl % TOTAL 	Ba 	Rb 	Sr 	Kb 	Zr 	Y 
SAMPLE 	CODE J XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	XRF 	% 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 

j( 	BS47007 	 299 -- 	 18.36 	2.22 	0.01 	4.27 11.04 	0.54 	0.16 	2.63 	0.07 56.15 	0.45 	2.87 98.77 	2980 	290 	3750 	50 	230 	20 

BS47011 	 299 -- 	 15.88 	3.91 	0.01 	5.61 10.05 	0.68 	0.36 	2.12 	0.13 55.55 	0.81 	3.90 99.01 	3020 	220 	1350 	30 	190 	20 

BS47015 	 299 -- 	 18.78 	1.57 	0.01 	5.39 10.40 	0.74 	0.19 	2.98 	0.07 54.60 	0.53 	3.77 99.03 	2820 	280 	1790 	30 	150 	10 

CERTIFICATI 



S)JLE 

7001 
7002 
7003 
7004 
7005 

7006 
7007 
7008 
7009 
7010 

7011 
7012 
7013 
7014 
7015 

7016 
7017 

.it 

77 
Z5 

¶fl- 

Chemex Labs Ltd. 
Analytical Chemists • Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

So: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PERRY 

CERTIFICATE OF ANALYSIS 

Pag4r :1-A 

Certificate Date: 07-SE P-95 
Invoice No, 	:19526201 
P.O. Number :950803 
Account 	:MUB 

A9526201 

PREP I Au glt 	Ag 	Al 
CODE 	FA+AA 	ppm 	9 

205 226 < 0.005 < 0.2 	3.37 
205 226 < 0.005 	0.4 	2.31 
205 226 < 0.005 	0.2 	0.15 
205 226 < 0.005 < 0.2 	0.63 
205 226 < 0.005 < 0.2 	0.73 

205 226 < 0.005 < 0.2 	3.02 
205 226 < 0.005 	0.2 	2.21 
205 226 < 0.005 < 0.2 	0.49 
205 226 < 0.005 < 0.2 	0.86 
205 226 < 0.005 < 0.2 	0.41 

205 226 < 0.005 < 0.2 	0.77 
205 226 < 0.005 < 0.2 	0.72 
205 226 < 0.005 < 0.2 	0.22 
205 226 < 0.005 < 0.2 	0.14 
205 226 < 0.005 < 0.2 < 0.01 

205 226 < 0.005 	0.2 	3.32 
205 226 < 0.005 	0.4 	0.48 

	

As 
	

Ba 	Be 

	

ppm 	ppm 	ppm 

	

<2 
	

90 < 0.5 

	

<2 
	

100 < 05 

	

<2 
	

100 < 0.5 

	

<2 
	

440 < 0.5 

	

<2 
	

130 < 0.5 

	

<2 
	

450 < 0.5 

	

<2 
	

70 < 0.5 

	

<2 
	

1440 < 0.5 

	

4 
	

550 < 0.5 

	

<2 
	

200 < 0.5 

	

<2 
	

200 < 0.5 

	

<2 
	

300 < 0.5 

	

<2 
	

260 < 0.5 

	

<2 
	

130 < 0.5 

	

<2 
	

300 < 0.5 

	

<2 
	

180 < 0.5 

	

<2 
	

200 < 0.5 

	

Bi 	Ca 	Cd 

	

ppm 	9 	ppm 

	

2 	0.86 	0.5 

	

2 	1.26 < 0.5 

	

2 	0.03 < 0.5 

	

< 2 	0.65 < 0.5 

	

2 	1.15 < 0.5 

	

8 	0.82 < 0.5 

	

2 	1.23 <- 0.5 

	

< 2 	3.18 	1.0 

	

<2 	0.37 <9.5 

	

6 	0.39 < 0.5 

	

< 2 	2.45 	0.5 

	

4 	0.17 < 0.5 

	

< 2 	1.60 	0.5 

	

< 2 	0.06 < 0.5 

	

< 2 	1.34 	4.0 

	

< 2 	0.93 	0.5 

	

4 	0.98 	3.5  

	

Cu 	Fe 	Ga 

	

ppm 	% 	ppm 

	

30 	5.43 	20 

	

45 	2.67 	10 

	

7 	0.53 	< 10 

	

17 	1.59 	< 10 

	

18 	1.57 	< 10 

	

20 	6.57 	20 

	

47 	1.93 	20 

	

15 	>15.00 	10 

	

13 	1.99 	< 10 

	

9 	4.52 	< 10 

	

72 	2.57 	10 

	

8 	1.53 	< 10 

	

15 	0.73 	< 10 

	

8 	0.36 	< 10 

	

22 	>15.00 	10 

	

37 	2.92 	10 

	

34 	1.07 	< 10  

	

Mg 	K 	La 	Mg 	Mn 

	

ppm 	% 	ppm 	% 	ppm 

	

< 1 	008 	30 	2.56 	560 

	

< 1 	017 	40 	022 	810 

	

< 1 	0.03 	< 10 	0.02 	45 

	

< 1 	0.15 	< 10 	0.47 	70 

	

< 1 	0.19 	< 10 	0.71 	70 

	

1 	007 	10 	3.40 	670 

	

1 	018 	30 	0.28 	680 

	

< 1 	0.10 	10 	1.09 	780 

	

< 1 	0.14 	< 10 	0.28 	45 

	

< 1 	0.09 	< 10 	0.36 	280 

	

< 1 	0.22 	30 	0.26 	1895 

	

< 1 	0.11 	< 10 	0.17 	45 

	

< 1 	0.06 	< 10 	0.64 	50 

	

1 	0.04 	< 10 	0.01 	15 

	

< 1 	0.05 	< 10 	1.05 	2920 

	

1 	0.23 	30 	0.32 	925 

	

< 1 	0.20 	< 10 	030 	150 

	

Co 
	

Cr 

	

ppm 	ppm 

	

23 
	

37 

	

3 
	

44 

	

<1 
	

170 

	

6 
	

79 

	

5 
	

56 

	

26 
	

27 

	

1 
	

21 

	

10 
	

50 

	

6 
	

74 

	

6 
	

90 

	

6 
	

25 

	

3 
	

99 

	

<1 
	

13 

	

1 
	

140 

	

7 
	

29 

	

4 
	

13 

	

11 
	

23 

CERTIFICATION: 



SALE 

7001 
7002 
7003 
7004 
7005 

7006 

47009 
47010 

47011 
47012 
47013 
47014 

47016 
47017 

PREP 
CODE 

205 226 
205 226 
205 226 
205 226 
205 226 

205 226 
205 226 
205 226 
205 226 
205 226 

205 226 
205 226 
205 226 
205 226 
205 226 

205 226 
205 226 

	

No 	Na 

	

ppm 	% 

	

1 	0.72 

	

<1 	1.20 

	

3 	0.01 

	

1 	0.01 

	

1 	0.01 

	

< 1 	0.01 

	

1 	0.83 

	

< 1 	0.03 

	

< 1 	0.01 
1 < 0.01 

	

< 1 	0.02 
< 1 < 0.01 
< 1 < 0.01 
< 1 < 0.01 

	

5 	0.03 

	

< 1 	1.86 

	

1 	0.02  

	

Ni 	P 

	

ppm 	ppm 

	

13 	1760 

	

3 	630 

	

3 	100 

	

21 	680 

	

19 	700 

	

15 	2630 

	

2 	320 

	

11 	5920 

	

19 	710 

	

12 	740 

	

2 	530 

	

13 	590 

	

3 	40 

	

10 	30 

	

24 	1430 

	

1 	280 

	

56 	1300  

Sc 	Sr 	Ti 	Ti 	U 
ppm 	ppm 	% 	ppm 	ppm 

8 	123 	0.07 	< 10 	< 10 
2 	85 	0.18 	< 10 	< 10 

< 1 	19 < 0.01 	< 10 	< 10 
3 	27 < 0.01 	< 10 	< 10 
3 	35 < 0.01 	< 10 	< 10 

11 	28 	0.02 	< 10 	< 10 
1 	1985 	0.12 	< 10 	< 10 

10 	197 < 0.01 	< 10 	< 10 
3 	26 < 0.01 	< 10 	< 10 
2 	21 < 0.01 	< 10 	< 10 

2 	88 	0.10 	< 10 	< 10 
2 	18 < 0.01 	< 10 	< 10 
4 	33 < 0.01 	< 10 	< 10 
1 	4 < 0.01 	< 10 	< 10 

12 	25 < 0.01 	< 10 	< 10 

1 	158 	0.15 	< 10 	< 10 
5 	32 < 0.01 	< 10 	< 10  

	

V 	W 
	

Zn 

	

ppm 	ppm 	ppm 

	

81 	10 
	

166 

	

89 	<10 
	

74 

	

12 	<10 
	

20 

	

17 	<10 
	

90 

	

20 	<10 
	

108 

	

72 	10 
	

190 

	

102 	<10 
	

90 

	

210 	20 
	

138 

	

35 	<10 
	

78 

	

26 	<10 
	

46 

	

Be 	•<10 
	

72 

	

23 	<10 
	

44 

	

15 	<10 
	

38 

	

4 	<10 
	

34 

	

69 	•C10 
	

80 

	

108 	<10 
	

80 

	

26 	•<10 
	

280 

Chemex Labs Ltd. 
Analytical Chemists • Geochemisis Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	WJ 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

: CYPRUS CANADA INC. 00 	 . 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PERRY 

CERTIFICATE OF ANALYSIS 

Pb 
	

Sb 
ppm 	ppm 

24 
	

2 
22 
	

<2 
4 
	

<2 
8 
	

<2 
6 
	

4 

12 
	

4 
36 
	

2 
22 
	

14 
14 
	

<2 
2 
	

<2 

12 
	

2 
4 
	

<2 
6 
	

2 
2 
	

<2 
12 
	

14 

18 
	

<2 
18 
	

2 

Page r :1-B 

Certificate Date: 07-SEP-95 
Invoice No. 	:19526291 
P.O. Number :950803 
Account 	:MUB 

A9526201 

CERTIFICA 



-]J to 
* PLEASE NOTE 

Chemex Labs Ltd. 
Analytical Chemists Geochemlsts Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	WJ 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

*TO: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

CERTIFICATE OF ANALYSIS 

Pa er :1-A 
Total ages 	:1 
Certificate Date: 13-AUG-95 
Invoice No. 	:19523956 
P.O. Number :950710 
Account 	MUB 

A9523956 

SALE 

7607 
7608 
7609 
7610 
7611 

7612 
7613 
7614 
7615 
7616 

7617 
7618 
7619 

PREP I Au g/t 	Ag 	Al 
CODE 	FA+AA 	ppm 	% 

205 226 	0.025 < 0.2 	0.92 
205 226 	1.780 < 0.2 	0.37 
205 226 	0.145 < 0.2 	0.53 

	

205 226 < 0.005 < 0.2 	0.24 
205 226 	0.045 < 0.2 	0.92 

205 226 	0.010 < 0.2 	0.10 

	

205 226 < 0.005 < 0.2 	0.02 

	

205 226 < 0.005 < 0.2 	0.49 

	

205 226 < 0.005 < 0.2 	2.30 

	

205 226 < 0.005 < 0.2 	0.13 

	

226 < 0.005 < 0.2 	0.50 

	

205 226 < 0.005 < 0.2 	0.37 

	

205 226 < 0.005 < 0.2 	2.30 

	

As 	Ba 	Be 

	

ppm 	ppm 	ppm 

	

6 	490 < 0.5 

	

16 	390 	0.5 

	

6 	460 < 0.5 

	

6 	40 < 0.5 

	

6 	320 	1.0 

	

< 2 	20 < 0.5 

	

4 	< 10 < 0.5 

	

< 2 	120 < 0.5 

	

2 	170 < 0.5 

	

2 	80 < 0.5 

	

8 	70 < 0.5 

	

< 2 	80 < 0.5 

	

6 	170 < 0.5  

	

Bi 	Ca 	Cd 

	

ppm 	9 	ppm 

	

2 	0.08 < 0.5 
2 11.55 < 0.5 

< 2 13.40 < 0.5 
2 11.90 < 0.5 

	

< 2 	0.86 < 0.5 

	

< 2 	0.08 < 0.5 
< 2 14.20 < 0.5 

	

< 2 	0.24 < 0.5 

	

< 2 	5.61 < 0.5 

	

< 2 	2.97 < 0.5 

	

< 2 	0.14 < 0.5 

	

< 2 	1.34 < 0.5 

	

< 2 	1.06 < 0.5 

Cu 	Fe 	Ga 
ppm 	9' 	ppm 

9 	1.39 	< 10 
3 	6.51 	< 10 

14 	1.52 	< 10 
< 1 	0.50 	< 10 

6 10.40 	< 10 

3 	1.12 	< 10 
< 1 	0.09 	< 10 

6 	1.72 	< 10 
<1 	5.28 	<10 

2 	0.76 	< 10 

8 	0.82 	< 10 
6 	0.36 	< 10 

18 	3.14 	< 10  

Hg 	K 	La 	Mg 
ppm 	% 	ppm 	? 

< 1 	0.17 	< 10 	0.13 
< 1 	0.08 	< 10 	0.54 
< 1 	0.16 	< 10 	0.38 
< 1 	0.13 	< 10 	6.27 
< 1 	0.09 	< 10 	0.31 

< 1 	0.02 	< 10 	0.02 
< 1 	0.01 	< 10 	2.01 
< 1 	0.06 	< 10 	0.02 
< 1 	0.07 	40 	3.86 
< 1 	0.05 	< 10 	1.78 

< 1 	0.10 	< 10 	0.10 
< 1 	0.23 	< 10 	0.14 

1 	0.19 	10 	0.96 

	

Co 
	

Cr 

	

ppm 	ppm 

	

3 
	

126 

	

6 
	

43 

	

3 
	

26 

	

1 
	

46 

	

9 
	

•105 

	

1. 	240 

	

<1 
	

47 

	

4 
	

201 

	

22 
	

214 

	

1 
	

154 

	

4 
	

236 

	

<1 
	

197 

	

9 
	

110 

Mn 
ppm 

20 
850 
340 

65 
800 

75 
15 
90 

970 
480 

135 
10 

765 

CERTIFICA 

* SAMPLE NBC47608 AND NBC47609 EXHIBIT A GOLD NUGGET EFFECT. 



SALE 

7607 
7608 
7609. 
7610 
7611 

7612 
7613 
7614 
7615 
7616 

7617 
7618 
7619 

PREP 
CODE 

205 226 
205 226 
205 226 
205 226 
205 226 

205 226 
205 226 
205 226 
205 226 
205 226 

205 226 
205 226 
205 226 

I 
* PLEASE NOTE  

Chemex Labs Ltd. 
Analytical Chemists • Geochemlsts Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218  

fo: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

CERTIFICATE OF ANALYSIS 

Page er :1-B 
Total 	, 	:1 
Certificate Date: 13-AUG-95 
Invoice No. 	:19523956 
P.O. Number :950710 
Account 	:MUB 

A9523956 

	

No 	Na 	Ni 	P 	Pb 	Sb 	Sc 	Sr 	Ti 	T1 	U 	V 	W 	Zn 	Ba 

	

ppm 	% 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 

	

< 1 < 0.01 	13 	530 	8 	< 2 	2 	26 < 0.01 	< 10 	< 10 	30 	< 10 	50 	620 

	

2 	0.01 	14 	1570 	< 2 	< 2 	2 	143 < 0.01 	< 10 	< 10 	61 	< 10 	50 	780 

	

2 	0.01 	13 	620 	4 	< 2 	3 	279 < 001 	< 10 	< 10 	16 	< 10 	64 	860 

	

< 1 	0.01 	6 	300 	< 2 	< 2 	< 1 	54 < 0..01 	< 10 	< 10 	6 	< 10 	50 	160 

	

1 	0.01 	18 	3960 	2 	< 2 	4 	74 < 0.01 	< 10 	< 10 	90 	< 10 	62 	440 

	

< 1 < 0.01 	4 	280 	< 2 	< 2 	< 1 	6 < 0.01 	< 10 	< 10 	8 	< 10 	4 	20 

	

< 1 	0.01 	5 	190 	< 2 	< 2 	< 1 	250 < 0.01 	< 10 	< 10 	6 	< 10 	42 	100 

	

< 1 < 0.01 	18 	370 	4 	< 2 	4 	46 < 0.01 	< 10 	< 10 	56 	< 10 	68 	340 

	

< 1 < 0.01 	101 	1170 	2 	< 2 	12 	64 	0.05 	< 10 	< 10 	94 	< 10 	100 	480 

	

< 1 < 0.01 	3 	80 	< 2 	< 2 	< 1 	9 < 0.01 	< 10 	< 10 	2 	< 10 	2 	220 

	

1 < 0.01 	15 	490 	4 	< 2 	1 	7 < 0.01 	< 10 	< 10 	26 	< 10 	30 	160 

	

< 1 < 0.01 	7 	220 	< 2 	< 2 	< 1 	30 < 0.01 	< 10 	< 10 	10 	< 10 	22 	120 

	

< 1 	0.03 	24 	820 	6 	< 2 	9 	65 	0.20 	< 10 	< 10 	82 	< 10 	78 	1500 

CERTI 
SAMPLE NBC47608 AND NBC47609 EXHIBIT A GOLD NUGGET EFFECT. 



Chemex Labs Ltd. 
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CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
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V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PERRY 

I 	CERTIFICATE OF ANALYSIS 

Page r :1-A 
Tota 	.. 	:1 
Certificate Date: 07-SEP-95 
Invoice No. 	:19526203 
P.O. Number :950803 
Account 	:MUB 

A9526203 

2.. 

SAMPLE 

018 
019 
020 
021 
022 

023 
024 
025 

PREP 

CODE 

201 20 
201 20 
201 20 
201 20 
201 20 

201 20 
201 20 
201 20 

	

Auppb 	Ag 	Al 	As 	Ba 	Be 	Bi 	Ca 	Cd 	Co 	Cr 	Cu 	Fe 	Ga 	Hg 	K 	La 	Mg 	Mn 

	

FA+AA 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	% 	ppm 	% 	ppm 

	

< 5 	0.2 	2.53 	< 2 	360 < 0.5 	< 2 	0.12 < 0.5 	5 	15 	10 	1.93 	< 10 	1 	0.10 	< 10 	0.16 	60 

	

< 5 < 0.2 	0.82 	2 	520 < 0.5 	< 2 	0.03 < 0.5 	6 	14 	22 	2.21 	< 10 	< 1 	0.20 	< 10 	0.16 	50 

	

< 5 	0.2 	0.67 	< 2 	420 < 0.5 	< 2 	0.10 < 0.5 	8 	13 	17 	1.73 	< 10 	< 1 	0.14 	< 10 	0.17 	75 

	

< 5 	0.2 	0.67 	28 	280 < 0.5 	< 2 	0.53 < 0.5 	3 	4 	9 	2.78 	< 10 	< 1 	0.13 	30 	0.18 	140 

	

< 5 	0.4 	0.64 	12 	190 < 0.5 	< 2 	3.52 	0.5 	11 	12 	28 	2.32 	< 10 	< 1 	0.10 	< 10 	0.72 	175 

	

< 5 < 0.2 	2.24 	34 	400 < 0.5 	4 	0.92 	1.5 	16 	24 	39 	3.79 	10 	< 1 	0.22 	10 	0.69 	4310 

	

< 5 < 0.2 	2.59 	32 	310 < 0.5 	2 	0.72 	.0.5 	11 	26 	32 	3.35 	10 	< 1 	0.14 	10 	0.69 	2110 

	

< 5 < 0.2 	2.14 	16 	290 < 0.5 	< 2 	0.61 	1.0 	11 	26 	29 	3.25 	< 10 	< 1 	0.11 	10 	0.81 	2130 

CERTIFICA 



SA)!PLE 

47018 
47019 
47020 
47021 
47022 

47023 
47024 
47025 

PREP 
CODE 

201 202 
201 202 
201 202 
201 202 
201 202 

201 202 
201 202 
201 202 

Chemex Labs Ltd. 
Anatytical Chemists * Geochemlsts Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

So: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PERRY 

CERTIFICATE OF ANALYSIS 

PageØir :1-B 
Total 	:1 
Certificate Date: 07-SEP-95 
Invoice No. 	:19526203 
P.O. Number :950803 
Account 	:MUB 

A9526203 

	

Mo 	Na 	Ni 	P 	Pb 	Sb 	Sc 	Sr 	Ti 	Ti 	U 	V 	W 	Zn 

	

ppm 	% 	ppm ppm 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	ppm 

	

cl 	0.01 	19 	4170 	14 	2 	3 	14 	0.01 	<10 	<10 	30 	<10 	184 

	

1 	0.01 	14 	780 	22 	<2 	3 	107<0.01 	<10 	<10 	20 	<10 	78 

	

< 1 < 0.01 	17 	530 	12 	< 2 	3 	81 < 0.01 	< 10 	< 10 	18 	< 10 	78 

	

11 	0.01 	7 	950 	60 	< 2 	3 	145 < 0.01 	< 10 	< 10 	10 	< 10 	44 

	

7 	0.01 	31 	860 	16 	4 	4 	87 < 0.01 	< 10 	< 10 	16 	< 10 	98 

	

2 < 0.01 	19 	1410 	44 	4 	12 	147 	0.06 	< 10 	< 10 	101 	< 10 	166 

	

3 <0.01 	17 	1330 	26 	2 	8 	87 	006 	< 10 	< 10 	77 	< 10 	124 

	

2 < 0.01 	18 	1260 	22 	< 2 	9 	105 	0.06 	< 10 	< 10 	82 	< 10 	126 

CERTIFICA 
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Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218  

CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3B3 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

** 	
Pa

g
e 	r :1-A 

Total 	 :1 
Certificate Date: 14-AUG-95 
Invoice No. 	:19523955 
P.O. Number :950710 
Account 	:MUB 

CERTIFICATE OF ANALYSIS 
	

A9523955 

	

Ag 	Al 	As 	Ba 	Be 	Bi 	Ca 	Cd 	Co 	Cr 	Cu 	Fe 	Ga 	Hg 	K 	La 	Mg 	Mn 	Mo 

	

ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	% 	ppm 	% 	ppm 	ppm 

	

< 0.4 	1.46 	2 >10000 	0.5 	< 2 	0.80 	1.0 	19 	1005 	41 11.95 	< 10 	15 	0.53 	10 	0.79 	560 	1 

	

< 0.4 	1.41 	38 	8240 	1.0 	< 2 	0.92 	0.5 	38 	895 	77 >15.00 	< 10 	14 	0.39 	20 	1.05 	550 	4 

	

< 0.4 	1.26 	12 	6240 	2.0 	20 	2.18 < 0.5 	32 	364 	36 >15.00 	10 	13 	0.15 	30 	0.99 	835 	5 

	

2.0 	1.31 	298 	400 	1.0 	< 2 	1.93 < 0.5 	45 	483 	145 >15.00 	10 	34 	0.24 	20 	1.38 	635 	43 

	

5.6 	2.09 	148 	250 	3.0 	< 2 	7.58 < 0.5 	48 	362 	195 >15.00 	< 10 	20 	0.12 	60 	1.21 	3170 	29 

	

66.4 	0.90 	86 	6770 < 0.5 	< 2 13.35 	22.5 	10 	430 	361 >15.00 	< 10 	10 	0.07 	40 	0.94 	2070 	18 
not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/Ss not/ss not/ss not/ss not/ss not/ss flOt/ss not/ss not/ss flOt/ss not/ss 
not/ss not/ss not/ss not/sS not/ss not/ss not/es not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss 

	

< 0.4 	1.14 	78 	5070 	1.5 	< 2 	2.55 	1.5 	22 	240 	53 >15.00 	10 	7 	0.22 	20 	0.76 	1025 	52 

	

2.4 	1.40 	116 	1430 	1,5 	< 2 	2.49 	0.5 	11 	176 	74 >15.00 	< 10 	8 	0.25 	20 	0.63 	1105 	35 

	

2.0 	1.24 	80 	2560 	1.0 	< 2 	4.20 	0.5 	11 	133 	37 >15.00 	10 	6 	0.14 	30 	0.20 	1530 	31 

	

1.2 	2.09 	118 	4410 	1.5 	42 	2.02 	1.0 	19 	461 	56 >15.00 	< 10 	3 	0.39 	30 	0.44 	1155 	32 

	

3.6 	1.85 	84 	3180 	1.5 	< 2 	3.03 	2.0 	18 	454 	45 >15.00 	< 10 	3 	0.33 	30 	0.47 	1440 	29 

	

< 0.4 	1.91 	46 	1250 	0.5 	34 	9.48 	0.5 	10 	432 	39 >15.00 	10 	2 	0.30 	40 	0.55 	2220 	12 

	

7.6 	0.49 	342 	300 < 0.5 	2 	7.92 	1.0 	30 	153 	108 >15.00 	< 10 	4 	0.05 	20 	1.36 	940 	60 

	

4.4 	2.65 	192 	440 	0.5 	< 2 >15.00 	0.5 	17 	253 	102 >15.00 	30 	5 	0.15 	90 	0.54 	4680 	39 

	

4.0 	1.83 	188 	1100 	3.0 	10 	4.25 	2.0 	55 	171 	200 >15.00 	40 	8 	0.24 	20 	0.69 	2100 	61 

	

< 0.4 	1.09 	28 	2250 	0.5 	< 2 	7.67 	0.5 	9 	110 	43 >15.00 	< 10 	6 	0.10 	30 	0.45 	1995 	13 

	

2.0 	1.50 	62 	4010 	1.0 	2 	0.94 	0.5 	19 	123 	59 >15.00 	< 10 	6 	0.22 	20 	0.28 	1120 	37 

	

< 0.4 	1.43 	< 2 	600 < 0.5 	12 14.15 < 0.5 	5 	130 	21 >15.00 	20 	2 	0.04 	40 	0.23 	3560 	4 

	

3.6 	0.99 	114 	420 	1.0 	2 	5.81 < 0.5 	30 	101 	61 >15.00 	10 	2 	0.17 	10 	0.76 	590 	26 

	

0.8 	0.67 	28 	1610 	0.5 	4 13.90 < 0.5 	12 	111 	27 13.00 	< 10 	3 	0.12 	< 10 	1.67 	865 	6 

	

< 0.4 	1.18 	66 	2430 	1.5 	2 	3.17 < 0.5 	16 	142 	44 >15.00 	10 	1 	0.20 	20 	0.45 	640 	33 

	

< 0.4 	0.67 	12 	5610 	0.5 	2 >15.00 < 0.5 	4 	180 	14 10.35 	< 10 	2 	0.11 	20 	3.57 	465 	7 

	

0.8 	1.32 	58 	7030 	0.5 	14 	7.06 	0.5 	17 	193 	101 >15.00 	10 	7 	0.12 	30 	0.28 	2750 	42 

	

< 0.4 	1.51 	< 2 	380 < 0.5 	4 14.40 < 0.5 	10 	129 	83 >15.00 	10 	5 	0.03 	50 	0.20 	4480 	1 

	

< 0.4 	1.60 	< 2 	290 < 0.5 	< 2 >15.00 < 0.5 	4 	374 	27 >15.00 	10 	4 	0.07 	60 	1.05 	3830 	1 

	

< 0.4 	1.58 	6 	2270 < 0.5 	< 2 14.60 < 0.5 	5 	122 	99 >15.00 	10 	4 	0.06 	60 	0.19 	4070 	7 

PREP 
SAMPLE 
	

CODE 

	

05 
	

299 229 

	

06 
	

299 229 

	

07 
	

299 229 

	

10 
	

299 229 

	

11 
	

299 229 

	

13 
	

299 229 
15 
16 

	

- 17 
	

299 229 

	

- fin 
	

299 229 

299 229 

	

20 
	

299 229 

	

21 
	

299 229 

	

22 
	

299 229 

	

23 
	

299 229 

	

24 
	

299 229 

	

25 
	

299 229 

	

26 
	

299 229 

	

35 
	

299 229 

	

36 
	

299 229 

	

37 
	

299 229 

	

38 
	

299 229 

	

44 
	

299 229 

	

48 
	

299 229 

	

49 
	

299 229 

	

50 
	

299 229 

	

51 
	

299 229 

	

52 
	

299 229 

CERTFICAT 



** 	 Page r :1-B 
Total 	:1 
Certificate Date: 14-AUG-95 
Invoice No. 	:19523955 
P.O. Number :950710 
Account 	:MUB 

Chemex Labs Ltd. 	0CYPRUS CANADA INC. 
/0 RUBICON MINERALS 

119 53RD ST. 
Analytical Chemists * Geochemists * Registered Assayers 	 DELTA, BC 

212 Brooksbank Ave., 	North Vancouver 	 V4M3B3  
British Columbia, Canada 	V7J 2C1 	 Project: 	AB302 
PHONE: 604-984-0221 FAX: 604-984-0218 	 Comments: CC: STEVE PARRY. 

CERTIFICATE OF ANALYSIS 
	

A9523955 

05 
06 
07 
10 
11 

16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
35 
36 

37 
38 
44 
48 
49 

50 
51 
52 

SAMPLE 
PREP 
CODE 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 

299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 

	

Na 	Ni 	P 	Pb 	Sb 	Sc 	Sr 	Ti 	Ti 	U 	V 	W 	Zn 

	

% 	PPM 	ppm 	ppm 	PPM 	ppm 	pp 	% 	ppm 	ppm 	ppm 	ppm 	ppm 

	

0.05 	67 	290 	20 	< 2 	7 	469 	0.75 	< 10 	< 10 	453 	< 10 	76 

	

0.04 	78 	620 	184 	2 	9 	258 	0.69 	< 10 	< 10 	428 	< 10 	92 

	

002 	60 	480 	48 	4 	18 	233 	0.75 	< 10 	< 10 	657 	< 10 	122 

	

0..03 	81 	550 	122 	< 2 	10 	231 	0.43 	< 10 	< 10 	241 	< 10 	98 

	

0.04 	148 	1010 	144 	22 	28 	334 	1.63 	< 10 	< 10 	1575 	< 10 	380 

	

0.03 	83 	2880 	816 	8 	8 	273 	0.67 	< 10 	< 10 	458 	30 	240 
not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss nob/ss not/ss not/ss not/ss not/ss 
not/ss not/ss not/ss not/ss not/ss not/ss flOt/ss not/ss flot/ss not/ss not/ss flOt/SS not/ss 

	

0.02 	103 	3830 	62 	36 	9 	140 	0.11 	< 10 	< 10 	491 	10 	258 

	

0.02 	108 	2530 	232 	28 	9 	229 	0.17 	10 	< 10 	458 	< 10 	182 

	

0.02 	58 	800 	88 	40 	11 	101 	0.60 	< 10 	< 10 	1055 	< 10 	144 

	

0.04 	92 	1670 	146 	18 	10 	124 	0.37 	< 10 	< 10 	645 	< 10 	200 

	

0.03 	87 	1980 	94 	28 	11 	123 	0.35 	< 10 	< 10 	621 	< 10 	220 

	

0.07 	61 	1380 	68 	2 	13 	168 	0.88 	< 10 	< 10 	763 	< 10 	160 

	

0.02 	203 	1580 	180 	8 	3 	123 	0.25 	< 10 	< 10 	211 	< 10 	360 

	

0.07 	166 	1650 	2460 	56 	20 	241 	1.25 	< 10 	< 10 	1635 	10 	216 

	

0.03 	163 	2770 	180 	68 	17 	180 	0.43 	< 10 	20 	1215 	10 	322 

	

0.03 	45 	1190 	76 	12 	13 	166 	0.83 	< 10 	< 10 	897 	< 10 	156 

	

0.02 	76 	1520 	102 	32 	9 	95 	0.18 	< 10 	20 	590 	< 10 	170 

	

0.05 	27 	860 	18 	2 	15 	161 	1.05 	< 10 	< 10 	1100 	< 10 	140 

	

0.02 	146 	480 	80 	16 	6 	102 	0.12 	< 10 	< 10 	518 	< 10 	254 

	

0.02 	48 	1490 	10 	< 2 	7 	155 	0.01 	< 10 	< 10 	75 	< 10 	156 

	

0.02 	59 	1690 	78 	40 	9 	91 	0.19 	< 10 	< 10 	738 	< 10 	144 

	

0.02 	25 	1790 	24 	4 	4 	154 	0.16 	< 10 	< 10 	259 	< 10 	66 

	

0.03 	69 	1320 	430 	30 	12 	206 	0.82 	< 10 	< 10 	962 	< 10 	234 

	

0.04 	42 	940 	214 	< 2 	13 	172 	1.14 	< 10 	< 10 	1175 	< 10 	300 

	

0.07 	27 	1200 	84 	< 2 	16 	246 	1.19 	< 10 	< 10 	1140 	< 10 	180 

	

0.06 	32 	710 	50 	16 	17 	229 	1.13 	< 10 	< 10 	1355 	< 10 	168 

CERTIFICA 



Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

SD: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

PaeØ r :1-A 
Total 	:1 
Certificate Date: 14-AUG-95 
Invoice No. 	:19523955 
P.O. Number :950710 
Account 	:MUB 

CERTIFICATE OF ANALYSIS 	A9523955 

PREP 	AgAl 	As 	Ba 	Be 	Bi 	Ca 	Cd 	Co 	Cr 	Cu 	Fe 	Ga 	Hg 	K 	La 	Mg 	Mn 	Mo 
SAMPLE. 	CODE 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	% 	ppm 	% 	ppm 	ppm 

	

299 229 	< 0.4 	1.46 	2 >10000 	0.5 	< 2 	0.80 	1.0 	19 	1005 	41 11.95 	< 10 	15 	0.53 	10 	0.79 	560 	1 

	

299 229 	< 0.4 	1.41 	38 	8240 	1.0 	< 2 	0.92 	0.5 	38 	995 	77 >15.00 	< 10 	14 	0.39 	20 	1.05 	550 	4 

	

299 229 	< 0.4 	1.26 	12 	6240 	2.0 	20 	2.18 < 0.5 	32 	364 	36 >15.00 	10 	13 	0.15 	30 	0.99 	835 	5 

	

299 229 	2.0 	1.31 	298 	400 	1.0 	< 2 	1.93 < 0.5 	45 	483 	145 >15.00 	10 	34 	0.24 	20 	1.38 	635 	43 

	

299 229 	5.6 	2.09 	148 	250 	3.0 	< 2 	7.58 < 0.5 	48 	362 	195 >15.00 	< 10 	20 	0.12 	60 	1.21 	3170 	29 

	

299 229 	66.4 	0.90 	86 	6770 < 0.5 	< 2 13.35 	22.5 	10 	430 	361 >15.00 	< 10 	10 	0.07 	40 	0.94 	2070 	18 
-- -- not/ss not/ss not/ss not/ss ot/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss flot/ss not/ss flot/ss nOt/ss 
-- -- not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/gs not/gs not/ss not/ss not/ss not/ss not/ss not/ss not/ss not/ss flot/ss not/ss 

	

299 229 	< 0.4 	1.14 	78 	5070 	1.5 	< 2 	2.55 	1.5 	22 	240 	53 >15.00 	10 	7 	0.22 	20 	0.76 	1025 	52 

	

299 229 	2.4 	1.40 	116 	1430 	1.5 	< 2 	2.49 	0.5 	1 	176 	74 >15.00 	< 10 	8 	0.25 	20 	0.63 	1105 	35 

	

299 229 	2.0 	1.24 	80 	2560 	1.0 	< 2 	4.20 	0.5 	11 	133 	37 >15.00 	10 	6 	0.14 	30 	0.20 	1530 	31 

	

299 229 	1.2 	2.09 	118 	4410 	1.5 	42 	2.02 	1.0 	19 	461 	56 >15.00 	< 10 	3 	0.39 	30 	0.44 	1155 	32 

	

299 229 	3.6 	1.85 	84 	3180 	1.5 	< 2 	3.03 	2.0 	18 	454 	45 >15.00 	< 10 	3 	0.33 	30 	0.47 	1440 	29 

	

299 229 	< 0.4 	1.91 	46 	1250 	0.5 	34 	9.48 	0.5 	10 	432 	39 >15.00 	10 	2 	0.30 	40 	0.55 	2220 	12 

	

299 229 	7.6 	0.49 	342 	300 < 0.5 	2 	7.92 	1.0 	30 	153 	108 >15.00 	< 10 	4 	0.05 	20 	1.36 	940 	60 

	

299 229 	4.4 	2.65 	192 	440 	0.5 	< 2 >15.00 	0.5 	17 	253 	102 >15.00 	30 	5 	0.15 	90 	0.54 	4680 	39 

	

299 229 	4.0 	1.83 	188 	1100 	3.0 	10 	4.25 	2.0 	55 	171 	200 >15.00 	40 	8 	0.24 	20 	0.69 	2100 	61 

	

299 229 	< 0.4 	1.09 	28 	2250 	0.5 	< 2 	7.67 	0.5 	9 	110 	43 >15.00 	< 10 	6 	0.10 	30 	0.45 	1995 	13 

	

299 229 	2.0 	1.50 	62 	4010 	1.0 	2 	0.94 	0.5 	19 	123 	59 >15.00 	< 10 	6 	0.22 	20 	0.28 	1120 	37 

	

299 229 	< 0.4 	1.43 	< 2 	600 < 0.5 	12 14.15 < 0.5 	5 	130 	21 >15.00 	20 	2 	0.04 	40 	0.23 	3560 	4 

	

299 229 	3.6 	0.99 	114 	420 	1.0 	2 	5.81 < 0.5 	30 	101 	61 >15.00 	10 	2 	0.17 	10 	0.76 	590 	26 

	

299 229 	0.8 	0.67 	28 	1610 	0.5 	4 13.90 < 0.5 	12 	111 	27 13.00 	< 10 	3 	0.12 	< 10 	1.67 	865 	6 

	

299 229 	< 0.4 	1.18 	66 	2430 	1.5 	2 	3.17 < 0.5 	16 	142 	44 >15.00 	10 	1 	0.20 	20 	0.45 	640 	33 

	

299 229 	< 0.4 	0.67 	12 	5610 	0.5 	2 >15.00 < 0.5 	4 	180 	14 10.35 	< 10 	2 	0.11 	20 	3.57 	465 	7 

	

299 229 	0.8 	1.32 	58 	7030 	0.5 	14 	7.06 	0.5 	17 	193 	101 >15.00 	10 	7 	0.12 	30 	0.28 	2750 	42 

	

299 229 	< 0.4 	1.51 	< 2 	380 < 0.5 	4 14.40 < 0.5 	10 	129 	83 >15.00 	10 	5 	0.03 	50 	0.20 	4480 	1 

	

299 229 	< 0.4 	1.60 	< 2 	290 < 0.5 	< 2 >15.00 < 0.5 	4 	374 	27 >15.00 	10 	4 	0.07 	60 	1.05 	3830 	1 

	

299 229 	< 0.4 	1.58 	6 	2270 < 0.5 	< 2 14.60 < 0.5 	5 	122 	99 >15.00 	10 	4 	0.06 	60 	0.19 	4070 	7 

5 
6 
7 
0 
1 

15 
16 
17 
18 

19 
20 
21 
22 
23 

25 
26 
35 
36 

37 
38 
14 

50 
51 
52 

CERTIFICA 



. I to  Chemex Labs Ltd. 
Analytical Chemists• Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

00 
CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3133 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

CERTIFICATE OF ANALYSIS 

Page r :1-B 
Total 	- 	:1 
Certificate Date: 14-AUG-95 
Invoice No. 	:19523955 
P.O. Number :950710 
Account 	: MUB 

A9523955 

5 

13 
15 
16 
17 
18 

0 
1 
2 
3 

4 
5 
6 
5 

37 
38 
44 
48 
49 

50 
51 
52 

SAMPLE 
PREP 
CODE 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 

299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 
299 229 
299 229 

299 229 
299 229 
299 229 

	

Na 	Ni 	P 	Pb 	Sb 	Sc 	Sr 	Ti 	Ti 	U 	V 	W 	Zn 

	

% 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	% 	ppm 	ppm 	ppm 	ppm 	ppm 

	

0.05 	67 	290 	20 	< 2 	7 	469 	0.75 	< 10 	< 10 	453 	< 10 	76 

	

0.04 	78 	620 	184 	2 	9 	258 	0.69 	< 10 	< 10 	428 	< 10 	92 

	

0.02 	60 	480 	48 	4 	18 	233 	0.75 	< 10 	< 10 	657 	< 10 	122 

	

0.03 	81 	550 	122 	< 2 	10 	231 	0.43 	< 10 	< 10 	241 	< 10 	98 

	

0.04 	148 	1010 	144 	22 	28 	334 	1.63 	< 10 	< 10 	1575 	< 10 	380 

	

0.03 	83 	2880 	816 	8 	8 	273 	0.67 	< 10 	< 10 	458 	30 	240 
not/ss not/ss not/sa not/ss not/sa not/ss not/ss not/as not/as not/sa not/ss not/ss not/ss 
not/sa not/ss not/ss not/ss not/ss not/as not/ss not/ss not/as not/ss not/ss not/ss not/as 

	

0.02 	103 	3830 	62 	36 	9 	140 	0.11 	< 10 	< 10 	491 	10 	258 

	

0.02 	108 	2530 	232 	28 	9 	229 	0.17 	10 	< 10 	458 	< 10 	182 

	

0.02 	58 	800 	88 	40 	11 	101 	0.60 	< 10 	< 10 	1055 	< 10 	144 

	

0.04 	92 	1670 	146 	18 	10 	124 	0.37 	< 10 	< 10 	645 	< 10 	200 

	

0.03 	87 	1980 	94 	28 	11 	123 	0.35 	< 10 	< 10 	621 	< 10 	220 

	

0.07 	61 	1380 	68 	2 	13 	168 	0.88 	< 10 	< 10 	763 	< 10 	160 

	

0.02 	203 	1580 	180 	8 	3 	123 	0.25 	< 10 	< 10 	211 	< 10 	360 

	

0.07 	166 	1650 	2460 	56 	20 	241 	1.25 	< 10 	< 10 	1635 	10 	216 

	

0.03 	163 	2770 	180 	68 	17 	180 	0.43 	< 10 	20 	1215 	10 	322 

	

0.03 	45 	1190 	76 	12 	13 	166 	0.83 	< 10 	< 10 	897 	< 10 	156 

	

0.02 	76 	1520 	102 	32 	9 	95 	0.18 	< 10 	20 	590 	< 10 	170 

	

0.05 	27 	860 	18 	2 	15 	161 	1.05 	< 10 	< 10 	1100 	< 10 	140 

	

0.02 	146 	480 	80 	16 	6 	102 	0.12 	< 10 	< 10 	518 	< 10 	254 

	

0.02 	48 	1490 	10 	< 2 	7 	155 	0.01 	< 10 	< 10 	75 	< 10 	156 

	

0.02 	59 	1690 	78 	40 	9 	91 	0.19 	< 10 	< 10 	738 	< 10 	144 

	

0.02 	25 	1790 	24 	4 	4 	154 	0.16 	< 10 	< 10 	259 	< 10 	66 

	

0.03 	69 	1320 	430 	30 	12 	206 	0.82 	< 10 	< 10 	962 	< 10 	234 

	

0.04 	42 	940 	214 	< 2 	13 	172 	1.14 	< 10 	< 10 	1175 	< 10 	300 

	

0.07 	27 	1200 	84 	< 2 	16 	246 	1.19 	< 10 	< 10 	1140 	< 10 	180 

	

0.06 	32 	710 	50 	16 	17 	229 	1.13 	< 10 	< 10 	1355 	< 10 	168 

CERTIFICA 



Chemex Labs Ltd. 
Analytical Chemists• Geochemists Registered Assayers 

212 Brooksbank Ave., 	North Vancouver 
British Columbia, Canada 	V7J 2C1 
PHONE: 604-984-0221 FAX: 604-984-0218 

.

0: CYPRUS CANADA INC. 
C/O RUBICON MINERALS 
119 53RD ST. 
DELTA, BC 
V4M 3B3 

Project: 	AB302 
Comments: CC: STEVE PARRY. 

CERTIFICATE OF ANALYSIS 

Pa 	r :1 
Total 	,,, 	:1 
Certificate Date: 29-AUG-95 
Invoice No, 	:19523954 
P.O. Number :950710 
Account 	:MUB 

A9523954 

7 
0 
1. 

6 
7 
8 

9 
0 
1 

5 
6 

7 
8 
4 

2 

SAMPLE 
PREP 
CODE 

235 220 
235 220 
235 220 
235 220 
235 220 

235 220 
235 220 
235 220 
235 220 
235 220 

235 220 
235 220 
235 220 
235 220 
235 220 

235 220 
235 220 
235 220 
235 220 
235 220 

235 220 
235 220 
235 220 
235 220 
235 220 

235 220 
235 220 
235 220 

Au NAA Sb ppm 

	

ppb 	ppm 

	

5610 	2 

	

15 	4 

	

420 	4 

	

2690 	7 

	

19 	14 

	

2420 	12 

	

5780 	16 

	

29 	19 

	

19 	45 

	

13 	38 

	

500 	58 

	

2520 	42 

	

13500 	42 

	

8070 	11 

	

4090 	20 

	

1130 	41 

	

140 	50 

	

420 	15 

	

26700 	49 

	

1980 	6 

	

2800 	29 

	

5330 	5 

	

<5 	50 

	

1180 	9 

	

8830 	Be 

	

6880 	5 

	

15 	14 

	

852 	4 

	

As 	Br NAA 	Ce NAA Cr NAA Co NAA La NM No NM Ag NM Ta NM Th NM W NM U NM Fe tot 	Ba 

	

ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 	ppm 

	

28 	< 1 	47 	760 	32 	21 	2 	6 	2 	8. 	< 2 	5 14.66 riOt/Ba 

	

79 	2 	58 	690 	44 	36 	4 	< 5 	2 	9 	3 	6 21.37 not/as 

	

70 	4 	130 	310 	43 	71 	5 	< 5 	3 	10 	3 	8 38.92 not/Ba 

	

396 	< 1 	95 	460 	42 	54 	42 	< 5 	2 	7 	4 	6 24.01 not/as 

	

159 	3 	220 	200 	38 	110 	17 	< 5 	4 	13 	4 	8 39.52 riot/aB 

	

133 	10 	230 	660 	20 	89 	21 	26 	5 	13 	14 	9 riot/as not/as 

	

170 	< 5 	< 50 	710 	< 50 	44 	65 	< 25 	< 5 	5 	< 6 	8 not/as not/BB 

	

130 	< 2 	130 	540 	41 	59 	28 	< 10 	< 2 	11 	< 2 	8 21.69 not/Ba 

	

149 	<1 	40 	290 	28 	39 	49 	< 5 	< 1 	7 	13 	10 40.96 not/Ba 

	

168 	3 	90 	220 	36 	47 	33 	< 5 	< 1 	8 	5 	9 35.92 not/Ba 

	

132 	< 1 	140 	120 	20 	59 	25 	< 5 	1 	11 	12 	12 41.21 not/as 

	

190 	< 2 	190 	550 	28 	82 	35 	< 10 	< 2 	15 	8 	10 31.87 not/so 

	

141 	< 1 	160 	500 	26 	65 	25 	< 5 	1 	11 	9 	9 32.26 not/as 

	

77 	< 1 	250 	390 	18 	91 	12 	< 5 	4 	10 	3 	9 19.16 not/Ba 

	

451 	2 	140 	270 	37 	71 	58 	13 	1 	9 	< 2 	5 28.56 riot/Ba 

	

124 	1 	310 	180 	17 	140 	19 	<5 	5 	14 	8 	11 30.53 not/as 

	

161 	<1 	62 	63 	35 	33 	28 	<5 	1 	8 	6 	10 41.64 not/as 

	

56 	< 1 	200 	140 	16 	79 	11 	< 5 	.4 	10 	< 2 	8 23.37 not/as 

	

118 	2 	140 	350 	29 	53 	38 	< 5 	< 1 	9 	< 2 	14 24.72 not/Ba 

	

17 	< 1 	310 	150 	16 	100 	3 	cS 	8 	12 	<2 	10 22.27 not/Ba 

	

154 	2 	63 	130 	29 	24 	24 	< 5 	< 1 	5 	5 	7 36.45 not/Ba 

	

48 	< 1 	45 	230 	21 	20 	7 	< 5 	< 1 	3 	< 2 	3 14.20 not/as 

	

115 	2 	66 	220 	15 	38 	27 	5 	< 1 	10 	< 2 	11 41.21 not/Bs 

	

22 	< 2 	140 	270 	< 20 	54 	15 	< 10 	< 2 	8 	< 2 	6 11.35 not/as 

	

232 	< 4 	410 	690 	50 	150 	83 	< 5 	7 	21 	< 2 	23 37.08 not/as 

	

10 	2 	320 	110 	18 	110 	< 2 	< 5 	8 	12 	< 2 	9 24.40 not /as 

	

31 	< 3 	370 	130 	12 	140 	6 	6 	7 	14 	< 2 	11 27.74 not/as 

	

10 	3 	370 	370 	18 	110 	< 2 	6 	9 	15 	< 2 	11 17.22 not/as 

CERTIFICATION: 



fl 

S 
	

Rubicon Minerals Corporation 
119 - 53rd Street 
Delta, BC \'4M 3B3 

Fax Cover Sheet 

DATE: 

TO: 

FROM 

RE: 

CC: 

September 12, 1995 

Chris Graf 
Ecstall 

Garfield MacVeigh 
Rubicon Minerals Corp. 

SW Alberta 

TIME: 	11:18 AM 

PHONE: 	(604)681-4402 
FAX: 	(604)681-1562 

PHONE: 	(604)948-2583 
FAX: 	(604)990-0457 

Number of pages including cover sheet: [4] 

Message 

I have attached HMC results for AD samples (Cert A9523954). Also faxed are original rock sample results 
from rock samples collected by MacVeigh (Cert A9539560) Au(30i) + ICP. I requested a reassay for the 
anomalous results and Chemex was unable to repeat the analysis - J am expecting a letter from them re the 
repeat analysis. 

Still outstanding are the HMC results from Mike's last round of samples. 

Garfield 

. 

0 
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YPRUS CANADA INC. 
zriz 

EIVED : 27-JUL-95 	I 

TE COMMENTS: CC: STEVE PAF 

Au NAA NA 

L 

ADO5 
ADO6 

	

4201 	4 

	

269öT 	7 

2420' 
- 

28 

	

19 	45 

	

13 	38 
At 

79 

S 	
p9523954 	

. 

AD22 	8070  
AD23 	1 - 4090 ._ 20 

	

1130 1: 	41 
----r 

AD264 	420r - 15 
Abj 26700t 	49 
AD36 	1980T 	6 
AD37 	2800 	29 
AD38 	1 	5330 	5 
AD44 	1<5 	. 	..... 50 

og 
AD49 L 8830. __ 88 

U 	AD5oTh6880 	5 
AD5I 	F 	15! 	14 

124! 	1 
161  1 

154r 	2 

2 
2 

232j<4 
101 	2 

.L_........._1......................... ..... ............... L....__....L .................J..................... 	......... 

IH 1ZT IT 	 H 

	

4144f 	41451 	41464147L 	 4151i4152' 	325! 	25 

	

CN.AArcrNAtcoNAALLaNM MoNAgNAA TaNAA ThNAATNAA 	 - Ba 

I I 	LTLI4 1IthIIIII. I 	 .1: ....... 

	

47r 	7601 	324_ 	21 	21 	6 1 	2; 	8]<2 	 5! 	14.66!noUss 

2 ! 	58' 	6901 	44 	36' 	41<5 	 2! 	9! 	3! 	6 	21,37iflot/ss 

4 _JL_L4 _iL.__ ___L 

	

951 	4601 	42 	54] 	42.1<5 	I 	21 	7! 	4 	61 	24.01-- :not/ss 

	

2201 	20O1 - 	 °'— Th 	TIf 	I 	13t 	4 - 	8, - 39 52not/ss 

	

230f 	6601 	oL - 	89 	21 	26 	- 5 	13 	14' 	9 tiotlss 	not/, 

	

0_7 	7150t 	44! 	25_J5 	<6 	 8!noUssnot/ss 

	

130F 	540! 	.41! 	 28;<10 	f<2 	j 	iif 	t 	81 	21.6Onot/ss 

47L_.33 	i 	 - 5 - -- 9 	3592 nci'ss 

120 	20 	 25i<5 L..._ILtI! ___ 	. 	 ....... 

	

190; 	55 	28! 	821 	351<10 	1<2 	 15F 	8! 	iol 	31.87inot/s 
32.26not/ss 

	

250' 	3901 	 .----- 1----.-.-:.i-------- 	 r 19.16not/ss 

	

..140 	_i0 _i37L 	1L_53 	 9<2_ 51 2856oJss 

	

3101 	1801 	17! 	140! 	191<5 	5] 	14! 	81 	11 	30.53not/ss 

	

62 	631 	W 	! 	 _JIT. 	 .......... 

	

of 	I 	9f_.: 1 .11 4 1 ._. .._.4 .. 

	

_j..[. 	 _..5L.. 	8 .. 	 2- .....................142472..not/s 

	

310 	150 	16; 	1001 	31<5 	 8] 	12T2 	 101 	22.27!not/ss 

	

63-,.130J 	2 	 4 1<1 	 71 	3645 

	

230! 	21 	201 	7t<5k1 	 3[2 	 3:.... 14.21not/ss 

	

661 	2201 	15t38] 	27 	51<1 	------- 	 1i_] 	41.21 fl)t/s 
<20 	 541- 	Iici_ITLii 82 	- 6 	35 nut/ss 

	

4101 	690L 	50 	150j 	83k5 	J_ 	7] 	211<2 	 231 	37.03!not/ss 

	

320! 	110] 	18 	110 <2 	. 5 	I 	8J 	121<2 	 91 	24.4inotIss 

	

3704 	130! 	. 	12} 	140 	6! 	6[ 	71 	141<2 	 li 	27.74;not/ss 

	

3701 	 111 	17.22lnotIss 
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XRAL Laboratories 
A Division of SGS Canada Inc. 

1885 Leslie Street 
Don Mills, Ont. 
Canada M313 3J4 
Telephone (416) 445-5755 
Fax (416) 445-4152 

DISTRIBUTION 

TO: ECSTALL MINING CORP. 
ATTN: DON SHARPE 
307-475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2B3 

CUSTOMER No. 	376 

REPORT 30706 
	

WORKORDER 2087-03 
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*969 Member of the SGS Group (Société Générale de Surveillance) 
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A Division of SGS Canada Inc. 

1885 Leslie Street 
Don Mills, Ont 
Canada M313 3J4 
Telephone (416) 445-5755 
Fax (416) 445-4152 

TO: LAC MINERALS LTD. 
ATTN: J. GARFIELD MACVEI GH 
EXPLORATION DIVISION 
698 SEYMOUR ST., STE.204 
VANCOUVER, B.C. 
V6B 3K6 

WORKORDER 2087-03  

CERTIFICATE OF ANALYSIS 

REPORT 30706 

CUSTOMER No. 

DATE SUBMITTED 
30-Nov-94 

TOTAL PAGES 8 

376 

67 HEAVY MINERAL CONCENTRATES 

. 

AU PPE 
Im PPM 
C % 
SC PPM 
CR PPM 
FE % 
CO PPM 
NI PPM 
ZN PPM 
AS PPM 
SE PPM 
MO PPM 
AG PPM 
SB PPM 

BA PPM 
LA PPM 
CE PPM 
SM PPM 
EU PPM 
YB PPM 
LU PPM 
HF PPM 
TA PPM 
W PPM 
IR PPB 
TH PPM 
U PPM 

METHOD DETECTION 
LIMIT 

NA 	 10. 

NA 	500. 
NA 	 1. 

NA 	 .1 

NA 	 10. 
NA 	 .02 
NA 	 5. 
NA 	200. 
NA 	200. 
NA 	 S. 

NA 	 20. 

NA 	 20. 

NA 	 5. 

NA 	 .2 

METHOD 
CODE 

14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 

METHOD DETECTION 
LIMIT 

NA 	200. 
HIL 	 1. 

)Th 	 3. 

NA 	 .1 

NA 	 .2 
NA 	 .2 
NA 	 .1 

NA 	 1. 

NA 	 1. 

NA 	 10. 

NA 	 50. 

NA 	 .5 

lTh 	 .5 

METHOD 
CODE 

14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 
14-2 

0 T 20—DEC-94 

UNLESS INSTRUCTED OTHERWISE WE WILL DISCARD PULPS IN 90 D 
AND REJECTS IN 30 DAYS FROM THE DATE OF THIS REPORT 

ERTIFED BY 

*SW Member of the SGS Group (Société Génerale de Surveillance) 

 

Jean H. Opdebeeck, General Manager 



S 
SAMPLE 

AR1 

AR2 

AR3 

AR4 

AR5 

R6 

AR7 

AR8 

AR9 

AR1O 

AR11 

ZR12 

ZR13 

AR14 

AR15 

ZR16 

-- AG1 

• AG2  
- AG3 

-- AG4 

AC5 

- AG7 

AC8 

AC1O 

AG11 
- Al2 

- ?G13 

14 

-- 	15 

16 

AG17 

AG18 

19 

AG2O 

21 

AG23 

1J24 

FE % 

NA 

14-2 

31.6 

22.5 

32.4 	" 

27.5 

24.7 

26.7 

21.0 

22.9 

29.5 

20.5 

22.8 

22.6 

34.4 

32.2 

27.5 

26.3 

39-9 

20.3 

42.2 

23.0 

29.8 

37.6 

37.1 

28.4 

19.5 

35.4 

38.4 

43.8 

NSS 

NSS 

43.4 

42.0 

NSS 

NSS 

21.2 

NSS 

25.6 

25.9 

27.4 

25.9 

CO PPM 

NA 

14-2 

11 

10 

26 

22 

17 

16 

13 

19 

28 

16 

9 

28 

39 

22 

31 

42 

35 

14 

36 

19 

27 

40 

26 

18 

18 

33 

33 

15 

NSS 

NSS 

17 

43 

NSS 

NSS 

28 

NSS 

27 

16 

32 

26 

0 
	 n 

PIE 1 o 8 

20-DEC-94 	REPORT 3006 	WORKORDER 2087-03 

	

AU PPB 	NA PPM 	CA 	% 	Sc PPM 	CR PPM 

	

NA 	 NA 	NA 	NA 	NA 

	

14-2 	14-2 	14-2 	14-2 	14-2 

	

<10 	700 	15 	10.5 	50 

	

<10 	600 	17 	10.5 	50 

	

<10 	600 	12 	8.2 	190 

	

<10 	800 	13 	14.5 	160 

	

<10 	800 	13 	16.3 	160 

	

<10 	1000 	14 	16.2 	130 

	

<10 	900 	17 	15.0 	60 

	

<10 	900 	15 	14.9 	70 

	

<10 	700 	14 	11.0 	70 

	

<10 	2000 	16 	16.4 	180 

	

<10 	1000 	16 	13.4 	80 

	

10 	1100 	13 	9.2 	300 

	

30 	800 	 7 	5.7 	270 

	

<10 	600 	12 	10.9 	70 

	

26000 	700 	<3 	17.4 	830 

	

20 	800 	 7 	8.8 	300 

	

450 	700 	 8. 	13.7 	190 

	

430 	800 	15 	13.8 	190 

	

470 	<500 	 7 	16.8 	380 

	

<10 	1100 	20 	16.3 	130 

	

510 	600 	11 	14.1 	• 	360 

	

10 	800 	14 	15.2 	150 

	

<10 	900 	10 	19.0 	280 

	

60 	900 	11 	15.3 	160 

	

<10 	1000 	13 	15.5 	90 

	

430 	900 	16 	14.4 	110 

	

370 	1000 	<1 	27.0 	160 

	

5100 	800 	<1 	29.7 	180 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

870 	800 	<1 	29.8 	170 

	

30 	1500 	<1 	29.0 	520 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

<10 	900 	12 	8.5 	370 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

10 	600 	 6 	7.4 	290 

	

10 	800 	19 	13.8 	90 

	

20 	800 	<1 	14.9 	630 

	

20 	600 	 9 	8.1 	370 

NSS - NOT SUFFICIENT SAMPLE  

969 Member of the SGS Group (Société Générale do Surveillance) 



S 
SAMPLE 

W25 

W27 

W28 

AG29 

AG3O 

AG3l 

-- G32 

AG33 

AG34 

- AG35 

- AG3 6 

At37 

- AG38 

AG39 

- AG4O 

- AG41 

A42 

. AG43 

AG44 

AG45 

AG46 

- At47 

-. At48 

AG49 

AG5O 

AG51 

Z&t52 

D AR1 

D At9 

D AG34 

CA % 

NA 

14-2 

5 

<1 

<1 

NSS 

1 

<1 

<2 

<1 

6 

<1 

20 

4 

3 

12 

16 

8 

13 

11 

1 

<1 

<1 

<1 

<1 

3 

3 

<1 

16 

17 

14 

NSS 

0 

E  A 

	

AU PPB 	NA PPM 

	

NA 	 NA 

	

14-2 	14-2 

	

600 	500 

	

<10 	900 

	

10 	1600 

	

NSS 	NSS 

	

2900 	900 

	

4200 	800 

	

3000 	<500 

	

5300 	<500 

	

30 	500 

	

10000 	700 

	

<10 	800 

	

1400 	800 

	

<10 	900 

	

<10 	600 

	

<10 	800 

	

<10 	600 

	

<10 	1000 

	

<10 	1000 

	

170 	1900 

	

<10 	800 

	

4600 	700 

	

20 	800 

	

1600 	600 

	

920 	1000 

	

50 	900 

	

760 	<500 

	

5600 	900 

	

630 	800 

	

10 	1100 

	

NSS 	NSS  

0 

	

SC PPM 	CR PPM 	FE % 	CO PPM 

	

NA 	 NA 	 NA 	 NA 

	

14-2 	14-2 	14-2 	14-2 

	

8.6 	320 	32.0 	 41 

	

9.4 	180 	49.4 	 12 

	

10.1 	430 	33.9 	 10 
NSS 	NSS 	NSS 	NSS 

	

8.4 	170 	37.8 	 9 

	

20.7 	590 	38.5 	 29 

	

62.6 	1900 	22.5 	 26 

	

44.9 	1000 	14.6 	 20 

	

8.6 	710 	37.3 	 76 

	

89 	390 	37.8 	 23 

	

4.4 	270 	13.6 	 14 

	

8.2 	290 	34.7 	 16 

	

11.8 	1000 	44.3 	 19 

	

10.6 	100 	37.3 	 20 

	

13.5 	70 	22.4 	 9 

	

11.6 	330 	31.9 	 35 

	

19.6 	130 	23.4 	 19 

	

21.2 	250 	29.5 	 24 

	

12.4 	370 	32.2 	 21 

	

10.9 	570 	35.9 	 20 

	

14.6 	• 	1200 	44.8 	 26 

	

9.0 	480 	36.4 	 28 

	

9.2 	690 	36.0 	 23 

	

11.2 	470 	39.2 	 19 

	

14.0 	630 	36.5 	 28 

	

3.3 	150 	9.20 	 6 

	

11.8 	270 	13.8 	 17 

	

12.8 	150 	26.4 	 15 

	

16.1 	80 	19.6 	 16 
NSS 	NSS 	NSS 	NSS 

PAGE 2 o 8 
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D - QUALITY CONTROL DUPLICATE 

NSS - NOT SUFFICIENT SAMPLE 

* EGS Member of the SGS Group (SociétO Génerale de Surveillance) 



0 
	

C) 
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20-DEC-94 	REPORT 30706 	WOREORDER 2087-03 

SAMPLE 

AR1 

AR2 

AP3 

R4 

AR5 

R6 

AR7 

AR8 

AR9 

AR1O 

AR11 

AR12 

R13 

AR14 

AR15 

AR16 

AG1 • AC3 

AC4 

AC5 

AC7 

AC8 

AC1O 

11 

12 

G14 

AC15 

16 

18 

AG2O 

21 

22 

AC23 

24 

S 

	

NI PPM 	ZN PPM 	AS PPM 	SE PPM 	MO PPM 	AG PPM 	SB PPM 

	

NA 	NA 	NA 	NA 	NA 	NA 	NA 

	

14-2 	14-2 	14-2 	14-2 	14-2 	14-2 	14-2 

	

<200 	<200 	42 	<20 	20 	<5 	27.0 

	

<200 	<200 	25 	<20 	<20 	<5 	14.0 

	

<200 	700 	 6 	<20 	<20 	<5 	3.8 

	

<200 	200 	17 	<20 	<20 	<5 	11.0 

	

<200 	<200 	20 	<20 	<20 	<5 	5.7 

	

<200 	<200 	28 	<20 	<20 	<5 	9.4 

	

<200 	<200 	12 	<20 	<20 	<5 	3.5 

	

<200. 	<200 	 7 	<20 	<20 	<5 	3.7 

	

<200 	300 	 8 	<20 	<20 	<5 	2.9 

	

<200 	<200 	20 	<20 	<20 	<5 	7.1 

	

<200 	<200 	22 	<20 	<20 	<5 	10.0 

	

<200 	200 	210 	<20 	40 	<5 	41.0 

	

<200 	400 	400 	<20 	60 	<5 	21.0 

	

<200 	600 	13 	<20 	<20 	<5 	11.0 

	

<200 	200 	180 	<20 	40 	<5 	11.0 

	

<200 	200 	390 	<20 	80 	<5 	18.0 

	

<200 	400 	23 	<20 	<20 	<5 	7.8 

	

<200 	<200 	12 	<20 	<20 	<5 	3.5 

	

<200 	400 	17 	<20 	<20 	<5 	5.0 

	

<200 	200 	 8 	<20 	<20 	<5 	2.8 

	

<200 	300 	17 	<20 	• 	<20 	<5 	5.6 

	

<200 	400 	11 	<20 	<20 	<5 	4.3 

	

<200 	200 	29 	<20 	<20 	<5 	8.1 

	

<200 	<200 	38 	<20 	<20 	<5 	10.0 

	

<200 	200 	18 	<20 	<20 	<5 	5.0 

	

<200 	400 	15 	<20 	<20 	<5 	6.1 

	

<200 	400 	36 	<20 	<20 	<5 	3.1 

	

<200 	<200 	17 	<20 	30 	<5 	2.6 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

<200 	<200 	20 	<20 	<20 	<5 	2.6 

	

<200 	<200 	100 	<20 	150 	<5 	3.0 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

<200 	200 	190 	<20 	20 	<5 	58.0 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

<200 	200 	230 	<20 	30 	<5 	11.0 

	

<200 	400 	 7 	<20 	<20 	<5 	4.0 

	

<200 	<200 	180 	<20 	30 	<5 	10.0 

	

<200 	200 	250 	<20 	40 	<5 	12.0 

NSS - NOT SUFFICIENT SAMPLE 

*SOS Member of the SGS Group (SociétO GOnOrate de Surveillance) 



SAMPLE 

?C25 

27 

?C28 

?C2 9 

30 

31 

32 

AG33 

G34 

AC35 

?C3 6 

AC37 

38 

AG3 9 

G40 

?C41 

42 

S AG43 

AG44 

AG45 

46 

AG47 

1iG48 

AG49 

50 

IG51 

IG52 

D IR1 

D AG9 

D IG34 

c 	 ( 	) 

PAGE 4 o 8 

S 
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NI PPM 	ZN PPM 	AS PPM 	SE PPM 	MO PPM 	AG PPM 	SB PPM 

	

NA 	NA 	NA 	NA 	NA 	NA 	NA 

	

14-2 	14-2 	14-2 	14-2 	14-2 	14-2 	14-2 

	

400 	200 	410 	<20 	60 	<5 	22.0 

	

<200 	<200 	140 	<20 	40 	<5 	80.0 

	

<200 	300 	86 	<20 	20 	<5 	43.0 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

	

<200 	<200 	85 	<20 	20 	<5 	56.0 

	

<200 	<200 	85 	<20 	20 	<5 	44.0 

	

<200 	<200 	12 	<20 	<20 	<5 	3.7 

	

<200 	<200 	11 	<20 	<20 	<5 	2.3 

	

<200 	300 	260 	<20 	50 	<5 	28.0 

	

<200 	<200 	150 	<20 	40 	<5 	96.0 

	

<200 	200 	50 	<20 	<20 	<5 	5.3 

	

<200 	300 	120 	<20 	30 	<5 	24.0 

	

<200 	300 	120 	<20 	40 	<5 	46.0 

	

<200 	500 	40 	<20 	20 	<5 	27.0 

	

<200 	<200 	26 	<20 	<20 	<5 	11.0 

	

<200 	400 	170 	<20 	30 	<5 	9.2 

	

<200 	<200 	18 	<20 	<20 	<5 	3.1 

	

<200 	200 	19 	<20 	<20 	<5 	3.2 

	

<200 	200 	86 	<20 	20 	<5 	38.0 

	

<200 	<200 	140 	<20 	40 	<5 	47.0 

	

<200 	200 	160 	<20 	50 	<5 	58.0 

	

<200 	<200 	180 	<20 	40 	<5 	43.0 

	

<200 	200 	140 	<20 	20 	<5 	38.0 

	

<200 	<200 	130 	<20 	50 	<5 	43.0 

	

<200 	300 	120 	<20 	30 	<5 	38.0 

	

<200 	<200 	30 	<20 	<20 	<5 	13.0 

	

<200 	<200 	13 	<20 	80 	<5 	3.6 

	

<200 	300 	27 	<20 	<20 	<5 	13.0 

	

<200 	200 	15 	<20 	<20 	<5 	4.4 

	

NSS 	NSS 	NSS 	NSS 	NSS 	NSS 	NSS 

D - QUALITY CONTROL DUPLICATE 

NSS - NOT SUFFICIENT SAMPLE 

S 

*BM Member of the SGS Group (Société Générale de Surveillance) 
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	 20-DEC-94 
	

REPORT 30706 	WORKORDER 2087-03 

SAMPLE 

AR1 

AR2 

AR3 

AR4 

AR5 

AR6 

AR7 

14R8 

AR9 

AR1O 

AR11 

14R12 

14R13 

141(14 

141(15 

141(16 

AG1 

• AG2  
AG3 

AG4 

AG5 

AG6 

AG7 

AG8 

AG9 

AG1O 

AG11 

Al2 

AG13 

AG14 

AG15 

AG16 
AG17 

AL318 

AG19 

AG20 

AL321 

A22 

AG23 

AG24 

	

BA PPM 
	

LA PPM 

	

NA 
	

NA 

	

14-2 
	

14-2 

	

2200 
	

124 

	

2500 
	

74 

	

600 
	

70 

	

3300 
	

78 

	

2800 
	

88 

	

1500 
	

75 

	

3800 
	

71 

	

1200 
	

73 

	

800 
	

77 

	

2500 
	

94 

	

6400 
	

167 

	

12000 
	

130 

	

16000 
	

95 

	

2000 
	

87 

	

61000 
	

429 

	

24000 
	

180 

	

2900 
	

65 

	

1100 
	

74 

	

5000 
	

60 

	

1400 
	

97 

	

3300 
	

67 

	

3200 
	

75 

	

4500 
	

90 

	

17000 
	

70 

	

2200 
	

111 

	

1100 
	

95 

	

300 
	

112 

	

1000 
	

69 

	

NSS 
	

NSS 

	

NSS 
	

NSS 

	

900 
	

67 

	

5800 
	

235 

	

NSS 
	

NSS 

	

NSS 
	

NSS 

	

12000 
	

192 

	

NSS 	NSS 

	

50000 	88 

	

1500 	119 

	

73000 	369 

	

17000 	98 

NSS - NOT SUFFICIENT SAMPLE 

	

CE PPM 	SM PPM 

	

NA 	 NA 

14-2 	14-2 

329 	46.2 
243 	42.4 
187 	28.1 

242 	37.6 
260 	40.8 

248 	39.9 
263 	44.8 
262 	45.3 
214 	32.1 
302 	51.7 

426 	57.0 
236 	31.4 
74 	15.5 

271 	42.9 
773 	40.2 

300 	14.9 
191 	30.1 

228 	35.7 
170 	23.9 
315 	51.1 

201 	30.6 

232 	36.6 
327 	35.6 

204 	32.2 

265 	37.0 

266 	43.3 
208 	25.4 
227 	10.7 
NSS 	NSS 

NSS 	NSS 

128 	11.5 
501 	39.8 
NSS 	NSS 

NSS 	NSS 

269 	33.2 

NSS 	NSS 

141 	19.6 

415 	56.9 

646 	44.5 

166 	20.5  

	

EU PPM 	YB PPM 	LU PPM 

	

NA 	 NA 	 NA 

14-2 	14-2 	14-2 

12.0 	11.4 	1.8 
11.6 	12.2 	1.8 

	

8.3 	8.4 	1.3 
10.8 	10.3 	1.6 
12.0 	11.7 	1.8 

10.9 	11.3 	1.7 
12.8 	12.4 	1.9 
12.4 	12.3 	1.9 

	

9.3 	8.9 	1.4 
13.6 	15.8 	2.3 

14.8 	17.3 	2.6 

	

6.6 	10.0 	1.8 
4.4 	6.4 	1.0 

11.4 	12.2 	1.9 
5.7 	22.8 	4.3 

2.0 	5.8 	1.2 
8.7 	8.7 	1.3 

10.3 	10.1 	1.5 
71 	8.4 	1.4 

14.3 	14.3 	2.1 

8.6 	10.6 	1.5 
10.5 	9.7 	1.5 
10.4 	12.4 	1.9 
9.8 	10.2 	1.6 

12.9 	12.5 	2.0 

11.6 	12.1 	1.9 
8.1 	7.1 	1.1 
3.4 	3.2 	.5 

NSS 	 NSS 	NSS 

NSS 	 NSS 	NSS 

4.1 	3.7 	.5 
6.9 	5.8 	.8 

NSS 	 NSS 	NSS 

NSS 	 NSS 	NSS 

7.3 	13.1 	2.3 

NSS 	 NSS 	NSS 

5.0 	8.4 	1.2 
15.7 	16.7 	2.6 
5.8 	18.7 	3.3 
5.2 	9.8 	1.7 

*BM Member of the SGS Group (Société Générale de Surveillance) 
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SAMPLE 

Z&25 

AG27 

Z&28 

X2 9 

30 

31 

32 

AG33 

AC34 

AG35 

36 

AG37 

38 

AG39 

40 

AG41 

42 

. E343 

A44 

A45 

AG46 

E47 

48 

E4 9 

AG5O 

Z&51 

AG52 

D AR1 

D A19 

D 2u34  

	

BA PPM 	L.A. PPM 

	

NA 	NA 

	

14-2 	14-2 

	

25000 	212 

	

9100 	 44 

	

4700 	 82 

	

NSS 	NSS 

	

5900 	 34 

	

32000 	 91 

	

180000 	465 

	

150000 	369 

	

55000 	 65 

	

14000 	 91 

	

6000 	 17 

	

20000 	 36 

	

20000 	 73 

	

2400 	108 

	

2600 	145 

	

8400 	 48 

	

4200 	 72 

	

3700 	 90 

	

3900 	 76 

	

11000 	 68 

	

31000 	123 

	

45000 	55 

	

37000 	 68 

	

31000 	 40 

	

11000 	 47 

	

3900 	 11 

	

1200 	 71 

	

1300 	108 

	

2400 	 91 

	

NSS 	NSS  

	

CE PPM 	SM PPM 	EU PPM 	YE PPM 	LU PPM 

	

NA 	NA 	NA 	NA 	NA 

	

14-2 	14-2 	14-2 	14-2 	14-2 

	

353 	18.1 	2.6 	9.4 	1.7 

	

120 	14.7 	5.4 	25.0 	4.2 

	

158 	15.9 	5.1 	20.5 	3.2 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

59 	9.8 	4.3 	12.7 	2.3 

	

181 	16.1 	4.1 	20.9 	3.3 

	

896 	58.1 	8.3 	30.9 	4.6 

	

662 	28.8 	6.6 	22.9 	3.5 

	

154 	16.2 	3.6 	15.4 	2.7 

	

110 	12.0 	2.9 	6.2 	1.0 

	

36 	3.1 	1.2 	1.8 	 .3 

	

72 	7.9 	1.9 	5.2 	 .9 

	

169 	19.4 	4.5 	5.2 	1.0 

	

281 	40.4 	11.2 	11.1 	1.8 

	

397 	57.4 	15.8 	17.6 	2.1 

	

129 	20.6 	6.1 	7.1 	1.1 

	

180 	30.7 	11.7 	10.1 	1.5 

	

255 	42.1 	12.8 	12.9 	2.0 

	

124 	11.1 	3.7 	5.0 	 .9 

	

116 	12.4 	4.4 	10.9 	1.8 

	

243 	18.5 	4.6 	11.0 	2.1 

	

104 	 9.9 	3.3 	8.7 	1.2 

	

127 	12.1 	2.9 	9.3 	1.6 

	

196 	9.2 	2.4 	4.5 	 .8 

	

122 	10.6 	2.8 	8.3 	1.5 

	

31 	1.8 	 .6 	1.8 	 .3 

	

352 	29.7 	10.4 	10.3 	1.8 

	

329 	52.8 	14.9 	15.4 	2.4 

	

241 	37.8 	13.4 	12.1 	1.8 

	

NSS 	NSS 	NSS 	NSS 	NSS 

D - QUALITY CONTROL DUPLICATE 

NSS - NOT SUFFICIENT SAMPLE 

. 

* SQB Member of the SGS Group (Société Genérale de Surveillance) 
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WOBEORDER 2087-03 

SAMPLE 

AR1 

AR2 

AR3 

AR4 

AR5 

AR6 

AR7 

AR8 

AR9 

AR1O 

AR11 

ZiR12 

AR13 

AR14 

AR15 

ZiR16 

AG1 

• AG3 

AG4 

AG5 

AG7 

AG8 

AG9 

AG1O 

AG11 

7i12 

A13 

A14 

7iX15 

A16 

A17 

A18 

A19 

AG2O 

A21 

A22 

A23 

AG2 4 

S 

	

EF PPM 	TA PPM 

	

NA 	 NA 

	

14-2 	14-2 

	

20 	 4 

	

21 	 4 

	

22 	 4 

	

34 	 7 

	

28 	 8 

	

31 	 8 

	

25 	 10 

	

24 	 10 

	

18 	 5 

	

38 	 7 

	

39 	 6 

	

100 	<2 

	

39 	 2 

	

25 	 6 

	

410 	<2 

	

110 	 3 

	

35 	 6 

	

35 	 9 

	

53 	 5 

	

46 	10 

	

56 	 7 

	

30 	 8 

	

45 	 7 

	

42 	 5 

	

41 	 8 

	

33 	 6 

	

15 	 1 

	

9 	 1 

	

NSS 	 NSS 

	

NSS 	 NSS 

	

8 	 1 

	

30 	 2 

	

NSS 	 NSS 

	

NSS 	 NSS 

	

120 	<2 

	

NSS 	 NSS 

	

76 	 2 

	

38 	 7 

	

380 	 <1 

	

100 	 <1 

NSS - NOT SUFFICIENT SAMPLE 

	

W PPM 	IR PPB 	TE PPM 	U PPM 

	

NA 	 NA 	 NA 	 NA 

	

14-2 	14-2 	14-2 	14-2 

	

10 	<50 	14.0 	14.2 

	

<10 	<50 	10.0 	11.3 

	

<10 	<50 	 9.2 	6.0 

	

<10 	<50 	13.0 	7.5 

	

<10 	<50 	10.0 	7.3 

	

<10 	<50 	11.0 	8.3 

	

<10 	<50 	10.0 	8.3 

	

<10 	<50 	11.0 	8.2 

	

<10 	<50 	 9.2 	7.0 

	

<10 	<50 	12.0 	9.4 

	

10 	<50 	16.0 	10.8 

	

<10 	<50 	20.0 	8.5 

	

<10 	<50 	 8.1 	5.2 

	

10 	<50 	13.0 	9.7 

	

<10 	<50 	62.0 	21.5 

	

<10 	<50 	29.0 	6.7 

	

<10 	<50 	 9.3 	7.2 

	

<10 	<50 	 9.0 	8.1 

	

<10 	<50 	13.0 	8.0 

	

<10 	<50 	13.0 	9.2 

	

<10 	<50 	. 	13.0 	7.5 

	

10 	<50 	11.0 	7.9 

	

10 	<50 	12.0 	8.5 

	

<10 	<50 	 8.9 	8.1 

	

<10 	<50 	18.0 	8.9 

	

10 	540 	12.0 	8.9 

	

<10 	<50 	 9.9 	6.0 

	

10 	<50 	 6.4 	3.9 

	

NSS 	 NSS 	 NSS 	 NSS 

	

NSS 	 NSS 	 NSS 	 NSS 

	

<10 	<50 	 7.1 	4.7 

	

10 	<50 	11.0 	5.5 

	

NSS 	 NSS 	 NSS 	 NSS 

	

NSS 	 NSS 	 NSS 	 NSS 

	

<10 	<50 	21.0 	10.4 

	

NSS 	 NSS 	 NSS 	 NSS 

	

<10 	<50 	11.0 	7.0 

	

<10 	<50 	14.0 	11.2 

	

<10 	<50 	62.0 	20.7 

	

<10 	<50 	14.0 	7.5 

SGB Member of the SGS Group (Sociéié Générale de Surveillance) 
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HF PPM 

NA 

14-2 

150 

13 

47 

NSS 

16 

43 

170 

120 

93 

46 

19 

31 

98 

22 

32 

40 

26 

40 

33 

66 

140 

47 

82 

50 

130 

37 

48 

33 

36 

NSS 

SAMPLE 

7G25 

7G27 

28 

2 9 

30 

7G31 

7G32 

G33 

A34 

G35 

7G3 6 

A37 

38 

A3 9 

40 

G4l 

42 

S 
A43 

A44 

A45 

46 

A47 

48 

G49 

7G50 

51 

7G52 

• IR1 

• AG9 

• 7G34  

	

TA PPM 	W PPM 	IR PPB 	TH PPM 	U PPM 

	

NA 	NA 	NA 	NA 	NA 

	

14-2 	14-2 	14-2 	14-2 	14-2 

	

<1 	<10 	<50 	30.0 	8.8 

	

<1 	20 	<50 	10.0 	11.1 

	

<1 	 10 	<50 	12.0 	9.0 

	

NSS 	NSS 	NSS 	NSS 	NSS 

	

<1 	10 	<50 	 7.2 	8.9 

	

1 	10 	<50 	28.0 	10.4 

	

5 	 10 	<50 	130 	 15.5 

	

7 	10 	<50 	100 	 9.2 

	

<1 	<10 	<50 	13.0 	9.2 

	

<1 	10 	<50 	17.0 	10.5 

	

<1 	<10 	<50 	 8.2 	3.9 

	

<1 	10 	<50 	13.0 	10.1 

	

<1 	10 	<50 	27.0 	14.8 

	

5 	10 	<50 	13.0 	13.4 

	

6 	<10 	<50 	13.0 	10.4 

	

4 	20 	<50 	 6.3 	7.5 

	

7 	<10 	<50 	 8.5 	7.5 

	

8 	<10 	<50 	12.0 	8.0 

	

<1 	10 	<50 	13.0 	9.7 

	

1 	10 	<50 	14.0 	9.8 

	

1 	20 	<50 	• 	22.0 	15.2 

	

<1 	10 	<50 	12.0 	9.5 

	

1 	10 	<50 	13.0 	13.2 

	

<1 	20 	<50 	16.0 	8.9 

	

<1 	10 	<50 	12.0 	11.7 

	

<1 	20 	<50 	 2.5 	2.4 

	

5 	 90 	<50 	 9.0 	5.5 

	

6 	 10 	<50 	13.0 	12.2 

	

7 	<10 	<50 	12.0 	8.1 

	

NSS 	NSS 	NSS 	NSS 	NSS 

D - QUALITY CONTROL DUPLICATE 

NSS - NOT SUFFICIENT SAMPLE 

. 

* EBB Member of the SGS Group (Société G6n6rale de Surveillance) 



To: n Garfield MacVeigh 
	n 

From: 
	

Dave Brosnahan 

Date: 
	

August 9, 1994 

LPC 
	

Subject: 
	

Mineralogy of Selected SW Alberta Samples 

Memorandum 
INTRODUCTION 

This memo gives results of X-ray diffraction (XRD) and microprobe examinations of heavy 
mineral concentrates from Southwest Alberta. You selected sample numbers AD1, AD29, AD30, 
and AD43 for priority in your June 17 memo. The samples included initial concentrate material, 
and hand-picked particles attached to tape. We pulverized small splits from each concentrate for 
XRD. Table I below lists samples selected for microprobe study. 

Table I 

Southwest Alberta Samples Examined by Electron Microprobe 

# 
	

Hand-Picked 
	

Concentrate 

AD1 	I two mounts: 1. gangue, 2. gold grains I polished epoxy grain mount 

AD30 	one mount with gangue and gold grains 

S Sections of tape with the attached hand-picked grains were cut out of cardboard holders 
with scissors, remounted on microprobe specimen holders, and carbon-coated for electrical 
conductivity. In addition, we made a polished epoxy mount from AD  initial concentrate for 
microprobe confirmation of the XRD results. 

DISCUSSION 

X-Ray Diffraction 

Table H shows the semi-quantitative mineralogical compositions as determined by XRD. 
AD1 and AD29 were similar showing mostly andradite garnet, with hematite and quartz. AD30 
was mostly hematite and quartz, with minor calcite and goethite. AD43 contained almandine 
garnet rather than andradite, and included barite in addition to quartz and hematite. 

Microprobe Analysis - Gangue 

Minerals checked in Table Ill show electron microprobe identifications. The colors in 
parentheses were noted during stereomicroscopic examinations of the hand-picked grains. The 
hand-picked garnet, chlorite, epidote, and staurolite confirm an origin from metamorphic terrain. 
The calc-silicates, and diopside and calcite in the AD  concentrate, suggest the possibility of skarn. 
Zircon and sphene are accessories in such rocks. 

Microprobe Analysis - Gold 

Under a stereomicro scope, the hand-picked gold grains showed a range of lusters from dull 
pyrite-like to shiny. The duller-appearing gold generally correlated with higher mercury contents, 



as confirmed by microanalysis. Some gold grains, with or without mercury, also contained 18 	
alloying silver and iron. 

The AD  grains showed the following chemical compositions: 

• pure gold, 
• gold with trace to several percent mercury, 
• gold with trace to several percent silver, 
• gold with trace to several percent silver and mercury, 
• gold with several percent silver, and trace to several percent iron. 

The AD30 gold grains showed higher mercury contents than those in AD I, with one grain 
suggesting 'a composition of 45% Au, 40% Hg, and 15% Ag. All the AD30 gold included 
mercury; silver ranged from below detection to 15%, and two grains showed several percent iron 
along with mercury and silver. 

Table II 

X-Ray Mineralogy of Southwest Alberta Heavy Mineral Concentrates 

S Mineral 

almandine 

andradite 

barite 

calcite 

goethite 

hematite 

quartz 

Formula 

Fe3AI2(S104)3  

Ca3Fe2(SiO4)3  

BaSO4  

CaCO3  

FeOOH 

Fe203  

Si02  

Approx. % 

AD1 AD29 AD30 AD43 

35 

75 	67 

4 

5 

4 

15 	20 
	

49 
	

10 

10 	13 
	

42 
	

51 

0 



Th 

. 

Table Ill 

Gangue Minerals Identified by Microprobe Analysis 
(Excluding XRD Identifications) 

AD! AD! AD30 
Mineral 	 Formula 	Hand 	Con Hand- 
(color) 	Picked 	Picked 

almandine 	(Fe,Mn)3Al2(SiO4)3 	 'I 
(pink)  

arsenopyrite 	FeAsS 

barite 	 BaSO4 

calcite 	 CaCO3 

chlorite 	 (Mg,Fe,A1)6(A1, Si)4010(OH)8 	 '.1 
(green)  

diopside 	 Ca(Mg,Fe)Si206  

epidote 	 Ca2(A1,Fe)3Si3O12(OH) 
(green)  

ilmenite 	 FeTiO3 

K-feldspar 	KA1Si308  

pseudomalachite(?) Cu5(PO4)2(OH)4H20 
	 '.1 

(green)  

pyrite 	 FeS2 

spessartine 	(Mn,Fe)3Al2(SiO4)3 	 '.1 
(orange) 

sphene 	 CaTiSiO5 	 '.1 	 '.1 
(yellow)  

staurolite 	 FeAJ4Si2010(OH)2 	 '.1 
(orange) 

zircon 	 ZrSiO4 	 "I 	 '.1 
(purple) 

0 
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LAC NORTH AMERICA LTD. 

. 

Vancouver Office 

698 Seymour St. - Suite 204 
Vancouver, British Columbia 
V6B 3K6 

Telephone: (604) 687-7091 
Fax: 	(604)683-5113 

June 6, 1994 

. 

Mr. Don Sharp 
Ecstall Mining Corporation 
307 -475 Howe Street 
Vancouver, BC V6C 2B3 

Dear Don: 

I am returning information on your SW Alberta property area that you provided me when I left 
your office. We had copies of the ARC reports on hand. 

I also acknowledge receipt of six cards with mounted grains selected from heavy mineral 
concentrates and several small bags of mineral concentrates numbered - AD1, AD3, AD 14, 
AD29, AD30, AD31, AD32, AD34, AD39, AD43, AD45, AD46. Our Denver Lab will 
examine these samples and I will provide a copy of all the results to you. 

I expect to hear from you about general terms of an option deal. Thanks for your time today, 

Disrtict Manager 

0 



(Jominco Ltd./ Exploration Kesearch LaboratOry/i 4b East Penc- Street 
Vancouver, B.C.4''ada V5L 1V8/Tel. (604) 685 -3032/Fax; '(6O 	44-2686 

0  ffl:1 M  

Exploration 
Mr. Chris Graf, P. Geol. 
Ecstall Mining Corporation 
#307 - 475 Howe Street 
Vancouver, B.C. 
V6C 2133 

12 May 1994 

Dear Mr. Graf: 

I have had photographs taken for some of your mineral grains. 
The photographs are of the following samples: 

1) Sample AD1. A grouping of gold grains (15) that have 
previously been studied and reported on. 

2) Sample AD29. This sample has two purple grains which are 
identified as zircons and 9 grains of gold. One grain of gold 
proved to contain considerable Hg and minor Ag. 

3) Sample AD43. This group of grains contains 5 grains of gold, 
a green grain which proved to be diopside, two white grains 
and numerous purple grains. One of the purple grains appears 
to be a garnet and was in fact confirmed as a Cr - pyrope. 

4) Sample AD39. This sample contains a metallic looking grain 
that proved to be rutile (Ti02 ). White grains proved to be 
quartz, purple grains are zircons and one grain of gold is 
rich in Ag and contains minor Cu and Zn. 

Sample AD39 was cleaned in alcohol and purple looking grains 
• (some) turned white. These grains proved to be quartz. It was 

in this sample that the metallic looking grains (thought to be 
diamonds ) occurred. One may have been lost in the cleaning 
attempt but the remaining grain proved to be rutile. 

t 

. 

2/ 



LETTER TO: Mr. Ch( 	Graf /Ecstall Mining/12 M1994 	Page - 2 - 

I hope this information is useful. The photographs (prints) have 
been made directly from color slides which I shall return with 
the sample grains. 

Yours truly, 

JAM/el 

. 

0 



L,OII1IIICO LLO./tX(O1fllOfl Nesearcn Lauorawry/ 1400 iasi renoe: oaeeL 
Vancouver, B.C./fçada V51- 1V8/Tel. (604) 685-3032/Fax. (604444-2686 

. 
Exploration 	Mr. Chris Graf, P.Geol. 

Ecstall Mining Corporation 
*307 - 475 Howe Street 
Vancouver, B.C. 
V6C 2B3 

ncominco  
08 March 1994 

Dear Mr. Graf: 

Following are the results of microscopic grain study, picking and 
analysis by SEM-EDX. • ROW. 1 1  - 1 - a black grain from AD7 is a Fe-oxide. 

- 2 - a black grain from AD7 is a Fe-oxide. 
- 3 - a green green from AD16, possibly augite pyroxene. 
- 4 - a tiny purple grain from AD20 is a zircon. 
- 5 - a yellow grain from AD20 issphene. 

ROW 2 - 1 - a gold grain from AD32 is gold. 
- 2 - a purple grain from AD32 is an almandine >grossular 

garnet. 
- 3 - a black grain from AD32 is a Fe-silicate. 
- 4 - a black grain from AD32 is a Fe-silicate. 
- 5 - a tiny gold grain from AD34 is a Au with some Hg. 
- 6 - a tiny purple grain from AD34 is a zircon. 
- 7 - a pink garnet from AD35 is a almandine garnet. 

ROW 3 - 1 - a black grain from AD39 is a normal ilmenite. 
- 2 - a black grain from AD39 is a ilmenite with minor Mg. 
- 3 - an apple green grain from AD39 is a diopside.2 
- 4 - a dark purple grain from AD42 is a zircon. 
- 5 - a tiny round purple grain from AD42 is a zircon. 
- 6 - a black grain from AD42 is a normal ilmenite. 
- 7 - a tiny round purple grain from AD43 is .a zircon. 

. 
2/ 



LETTER TO: Mr. C---is Graf /Escstall/08 March-994 	Page -2- 

0 
ROW 4 - 1 - a lilac garnet from AD43 is a Cr-pyrope. 

- 2 - a purple grain from AD43 is a zircon. 
- 3 - a green grain from AD43 is a diopside. 
- 4 - a green grain from AD43 is a diopside. 
- 5 - a bluish clear grain from AD43 is apatite. 

ROW 5 - 1 - a gold grain from AN is gold. 
- 2 - a purple grain from AN is a zircon. 
3 - a round purple grain from AN is a zircon. 

- 4 - a gree-blue grain from AN is a Zn, Fe, Al-oxide. 
- 5 - a yellow grain from AD1 is sphene. 

ROW 6 - 1 - 'a tiny green grain from AD2 is a Cr-diopside. 
- 2 - a metallic grain from AD2 is a Au-Hg phase. It 

contains a ilmenite inclusion. 

Of all the grains anlayzed, one from AD43 is visually and by SEM-
EDX analysis, a Cr-pyrope garnet of the type associated with 
kimberlites. Also, one grain, from AD2 is a Cr-diopside. 

The grains picked out in this study where done to provide a 
knowledge of a variety of coloured grains that might be 

• misidentified as kimberlite indicators. In fact, the Cr-pyrope 
and Cr-diopside were believed to 'be indicator minerals from 
visual inspection. Most of the others were not. 

Sincerely, 

JAM/skw 

0 



(Th 	 0 
'I LaL. MI14I 14 	 Et'I' I14 

307 - 475 Howe St., Vancouver, B.C. V6C 2B3 
Telephone: (604) 681-4402 	 Facsimile: (604) 681-1562 

February 15, 1994 	 Trading Symbol: VSE-EAM 

NEWS RELEASE 94.03 

GOLD DISCOVERED IN HEAVY MINERAL SAMPLES- SW ALBERTA PROPERTY 

In July, 1993, Ecstall carried out a reconnaissance stream sediment sampling 
program on the Crowsnest, Oldman, Castle and Highwood river drainages within 
Ecs tall's 1.27 million acre southwest Alberta permit area. 

During the program, 52 screened (minus 20 mesh) stream sediment samples, 
each weighing approximately ten kilograms, were collected. Gravity concentrates of 
these samples were made using High-G and Gold Genie concentrators. The samples 
were then examined by binocular microscope. Three of these concentrated samples, 
each from a different drainage (Highwood River, Cataract Creek and Lost Creek),• 
were observed under the binocular microscope to contain numerous small gold 
grains, many of which are angular, indicating short transport distances. 

A number of these grains were subsequently analyzed by SEM-EDX (scanning 
electron microprobe) at the Cominco Ltd/ Exploration Research Laboratory which 
confirmed that they were native gold. The SEM/EDX analysis found that all the 
native gold grains from Cataract Creek were identical in that they contained a modest 
amount of silver whereas the gold grains from the other two drainages contained 
copper and/or mercury as well as silver. These results indicate that Cataract Creek 
has one local source for its gold whereas the main Highwood River has two different 
gold sources and Lost Creek has three gold sources. 

Ecstall intends to have all 52 reconnaissance samples analyzed for gold and 
minor metal content in order to locate hardrock source areas for this gold 
mineralization. These areas will then be sampled on much closer spacing in 
combination with a mapping and prospecting program this season. 

This is the first scientifically documented discovery of native gold in this area 
of southwestern Alberta (apart from the legendary Lost Lemon gold mine). This area 
has a favourable geological environment for gold deposits similar to the types known 
in adjacent areas of Montana and further south in Nevada. 

Chris Graf, 
President 

The Vancouver Stock Exchange has not reviewed and does not accept responsibility 
for the adequacy or accuracy of the contents of this News Release. 



uominco LIa./xploration Hesearcfl Laooratorv/ i 'oo casi reflOerLieeL 
Vancouver, B.C./Qanada V5L 1V8/TeL (604) 685-3032/Fax. (604L844-2686 

3 nco 

Exploration 
R.,e,ch Lthoto,y 

Mr. Chris Graf, P.Geol. 
Ecstall Mining Corporation 
*307 - 475 Howe Street 
Vancouver, B.C. 
V6C 2B3 

14 January 1994 

Dear Chris: 

Three samples were submitted for mineral grain identification. 
• The selected grains studied from each sample are optically all 

believed to be gold and are finer to considerably finer than 60 
mesh (250 microns). The three samples are numbered AD-1, AD-30, 
and AD-34. 

A sampling of "gold" grains were picked from each of the three 
samples and were analyzed by scanning electron microprobe with a 
energy dispersive x-ray analyzer (SEM-EDX). 

In all cases grains picked from sample AD-1 (7 grains), AD-30 (6 
grains) and AD-34 (5 grains) proved to be native gold by SEM-EDX 
analysis. 

Yours truly, 

,', E.SS ! o  

OF 

J. A. McLEOD 

BRITISH 

J.A. McLeod, P.E 

JAM/skw 

S 



W1 Vancouver Petrogiaphics Ltd. 
8080 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604) 888-1323 • FAX (604) 888-3642 

Chris Graf 
Ecstall Mining Corp. 
307-475 Howe St. 
Vancouver, V6C 2B3 

August 10, 1993 

Dear Chris: 

REG: Sample AD 42 

Garnet mineral grains were picked from the sample by use of stereo-binocular microscope set 
at 16 power. Majority of grains were in the size range of 30 to 60 mesh fraction. 

• 	Out of 200 garnet grains picked, 25 were mounted and polished for electron probe analysis. 
The enclosed probe results indicate that all grains contained high percentages of Feo in the 
30% plus range with very low to no Cr203 content. According to Dawson and Stephens 
(1975) your samples categorized as class 5 (Magnesian Almandine), the copy of the chart is 
enclosed. 

0 
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Vancouver Petrographics L
(
td 

Data Sheet of Indicator Mineral Picking 

. 

Sample # 

JJof' ç1(, 

Fractions 	Other 	 Chromite 8 Other 
Ilmenite  

10-20 Mesh 	 4 

20-30 Mesh 

30-60 Mesh 	
so 	

Lc c 

I 

	
3 

General Comments 	 - 

S 	
eGL'k 

- 	

I 

sç 	' 	 / 

Field # Lab# 

Indicator Minerals 



	

ELT. PEAI. 	PEAK 	BACKGR. I.X./I.STb.'K.RATIO 

	

P09. 	(C/S) 	(cis) 

	

48083 1707.11 	12.07 

.

32465 5281.20 58.61 
38386 168.96 17.70 

Na 46413 14.80 12.60 

	

Si 27739 10154.94 	69.91 
Mn  52201 	74.71 	8.20 

	

Mg 38502 989.05 	26.30 

Ti 31452 	36.60 	32.47 

Cr 56868. 	6.70 	6.30 
K 

ELEMENT I.X./I.STD. K.RATIO 

Fe 	0.4682 	0.2291 

Al: 	0.9072 	0.0767 

Ca : 	0.0298 	0.0070 

Na : 	0.0009 	0.0000 

Si : 	0.8821 	0.1233 

Mn : 	0.0348 	0.0094 

Mg : 	0.2253 	0.0165 

Ti : 	0.0003 	0.0002 

Cr : 	0.0002 	0.0001 

0 

SIB/K 	BEAM - 
	 K -) 

30. 

LS-i L- 

	

0.46820 	0.22907 0.9 

	

0.90720 	0.07667 0.6 

	

0.02979 	0.00701 2.5 

	

0.00094 	0.00005 8.2 

	

0.88215 	0.12326 0.4 

	

0.03477 	0.00936 3.7 

	

0.22533 	0.01648 1.1 

	

0.00029 	0.00016 5.2 

	

0.00023 	0.00006 12.2 
14T. % NORMALIZED 

	

COMcEN. 	ATOM. C 	COMPOUND 	cONcEN. 

	

26.945 	11.60 	FeO 

	

11.436 	10.19 	A1203 	21.607 

	

0.757 	0.45 	CaO 	-1.060 

	

0.011 	0.01 	Na2O 	0.014 

	

17.051 	14.60 	SiO2 	36.478 

	

1.103 	0.48 	MnO 	1.424 

	

2.831 	2.80 	tigO 	4.694 

	

0.018 	0.01 	Ti02 	0.030 

	

0.007 	0.00 	Cr203 	0.010 

	

39.822 	59.85 BY ST0ICHIOMErRY 

TOTAL : 	 99.981 
	

99.981 

ITERATION : 3 
BE CAREFULL - K.R./l.F. = 0.42 FOR Na 

•1N1 N : 
	51 
	

X=' 9250 Y -30732 Z 	-88 t1RUET 

	

ELT. PEAK 	PEAK 	BACKGR. 

	

P09. 	(CIS) 	(C/S) 

	

Fe 48083 :1679.72 	12.73 

Al 32465 5287.22_1-60.71 

	

Ca 38386 167.86 	19.20 

Na 46413 	13.80 	12.90 
Si -27739 10234.49 :6961. 
- 

	

1.X.fI.STD. K.RATIO 916/K 	8Ei'1 

30. 

0.46046 	0.22529 0.9 
0.90791 - 	0.07673 0.6 
0.02928 	0.00689 2.5 
0.00038 	0.00002 8.5 
0.88915 - 0.12424 0.4 

V  WIN- 
 V 	 VVV 	 V• 

- 	 \ 	 V  



tin 52u1 	4.3u 
Mg 38502 1174.25 	25.50 
Ti 31452 	34.80 	34.71 
Cr 56868 	8.90 	6.40 

K 
E' -TNT I.X./I.STD. K.RATIO 

	

ip: 	0.4605 	0.2253 

	

0.9079 	0.0767 
Ca : 	0.0293 	0.0069 
Na : 	0.0004 	0.0000 
Si : 	0.8892 	0.1242 
Mn : 	0.0143 	0.0039 
Mg : 	0.2689 	0.0197 
Ti: 	0.0000 	0.0000 

	

Cr : 	0.0014 	0.0004 
0 

	

U.u1433 	U.u0385 	5.4 
0.26887(0.01967 1.0 

	

0.00001 	0.00000 	5.4 	- 

	

0.00141 	0.00039 10.6 
III. % NORMALIZED 

	

C1}LCEN. 	ATOM. C 	COMPOLt4D 	CONCEN. 

	

26.554 	11.37 FeO 	L1 

	

11.453 	10.15 	A1203 	21.639 

	

0.746 	0.45 	CaO 	 1.044 

	

0.004 	0.00 	Na2O 	0.006 

	

17.210 	14.65 	5i02 	36.817 

	

0.455 	0.20 	MnO 	 0.588 

	

3.357 	3.30 	M90 	 5.566 

	

0.000 	0.00 	Ti02 	0.001 

	

0.043 	0.02 	Cr203 	0.062 

	

40.061 	59.87 BY STOICHIO1ETRY 

TOTAL : 	 99.883 
ITERATION : 3 

BE CAKEF1JLL - K.R./H.F. = 0.43 FOR Na 

POINT N : 	52 	X= 9140 Y-32761 Z 	-82 MGARNET 

B88 

99.883 

	

ELT. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO SIB/K 	B&41 

	

PUS. 	(C/S) 	(C/S) 
30. 

	

Fe 48083 1812.45 	14.60 	0.49663 	0.24299 0.9 

	

Al 32465 5256.28 	57.51 	0.90314 	0.07633 0.6 

	

Ca38386 222.90 	18.10 	0.04034 	0.00949 2.2 

	

Na 46413 	13.90 	12.30 	0.00068 	0.00003 8.5 

.

27739 10097.69 75.01 0.87676 0.12250 0.4 
52201 84.21 7.40 0.04016 0.01081 3.5 

Mg 38502 560.03 22.80 0.12575 0.00920 1.4 
Ti 31452 35.80 32.49 0.00023 0.00013 5.3 

	

Cr 56868 	7.70 	6.60 	0.00062 	0.00017 11.4 K 	lIT. % NORMALIZED 

	

ELEMENT I.X./I.STD. K.RATIO 	COMCEN. 	ATOM. C 	COMPOUND 	CONCEN. 
Fe : 	0.4966 	0.2430 	28.488 	12.42 	FeO 

Al : 	0.9031 	0.0763 	11.356 	10.25 	A1203 	21.456 

Ca : 	0.0403 	0.0095 	1.022 	0.62 	CaO 	 1.429 

Na 	10.0007 	0.0000 	0.008 	0.01 	Na20 	0.011 
Si : 	0.8768 	0.1225 	16.888 	14.64 	- SiO2 	36.129 
Mn 	0.0402 	0.0108 	1.269 	0.56 	MnO 	 1.639 
Mg : 	0.1257 	0.0092 	1.600 	1.60 	Mg0 	 2.653 
Ti: 	0.0002 	0.0001 	0.014 	0.01 	Ti02 	0.024 
Cr : 	0.0006 	00002 	0.019 	0.01 	Cr203 	0.027 
0 	 39.353 	59.89 BY STOICHIOMEIRY 

TOTAL : 	 100.016 
ITERATION : 3 

BE CAREFULL - K.R./W.F. = 0.42 FOR Na 

POINT N : 	53 	X= 9047 Y: -34081 Z 	-81 MIRNET 

889 

100.017 

• 	
PEAK 	PEAK 

• PUS. 

Fe 48083 1679.42 
Al 32465 5353.00 
Ca 38386 157.75 
Na 46413 15.20 
Si 	27739 10275.10 
11 	 rnnni 	10 $0 

	

BACKUR. 	I.X./I.STD. K.RATIO SIB/K 	BEAM 
(C/S) 

30. 

	

11.33 
	

0.46082 
	

0.22547 0.9 

	

57.61 
	

0.92000 
	

0.07775 	0.6 

	

18.90 
	

0.02735 
	

0.00643 	2.6 

	

11.80 
	

0.00145 
	

0.00007 	8.1 

	

77.01 
	

0.89218 
	

0.12466 	0.4 

	

00 
	

O nnc qA 
	

n nni ,7r 	7d 



Cr 56868 	6.40 	5.10 
K 

ELEMENT I.X./I.STD. K.RATIO 

	

Fe : 	0.4608 	0.2255 

	

Al : 	0.9200 	0.0778 

	

'a : 	0.0273 	0.0064 

	

0.0014 	0.0001 

	

I : 	0.89220.1247 

	

Mn : 	0.0065 	0.0018 

	

Mg : 	0.2948 	0.0216 

	

Ti: 	0.0004 	0.0002 

	

Cr : 	0.0007 	0.0002 
0 

0.00074, 0.00020 12.5 
if. %\ 10RMLIZED 

	

clIcEN. 	ATOM. C 	COMPOUND 	C(t4CEN. 

	

26.574 	.11.28 FeO 	was 

	

11.601 	10.19 	A1203 	21.919 

	

0.697 	0.41 	CaO 	0.975 

	

0.016 	0.02 	WO 	0.022 

	

17.266 	14.57 	5102 	36.937 

	

0.208 	0.09 	ilnO 	 0.268 

	

3.678 	3.59 	PIgO 	6.098 

	

0.022 	0.01 	T102 	0.036 

	

0.022 	0.01 	Cr203 	0.032 

	

40.392 	59.84 BY ST0ICHI1ErRY. 

TOTAl. : 	 100.475 	 100.475 
ITERATION : 0 

BE CAREFUL. - K.R.M.F. = 0.43 FOR Na 

POINT N : 	54 	X: 8833 Y: -36319 Z= 	-71 M&tRNEr 
8810 

ELI. PEAK 	PEAK 	BACKGR. f.X./I.STD. K.RATIO SIB/K 	BEAM 
POS. 	(C(S) 	(C(S) 

Fe 48083 1479.97 	12.33 
Al 32465 5418.08 	55.41 
Ca 38386 169.36 	17.60 
Na 46413 	14.20 	12.80 
Si 27739 10474.22 	74.91 
tIn52201 	24.30 	7.50 
Hg 38502 1916.32 	27.20 

.

31452 35.90 33.20 
56868 6.50 5.70 

K 
El2Iff I.X.II.STD. K.RATIO 

Fe : 	0.4054 	0.1983 
Al : 	0.9315 	0.0787 
Ca : 	0.0299 	0.0070 
Na : 	0.0006 	0.0000 
Si : 	0.9096 	0.1271 
Mn : 	0.0088 	0.0024 
Mg : 	0.4421 	0.0323 
Ti: 	0.0002 	0.0001 
Cr : 	0.0005 	0.0001 
0 

30. 

	

0.40539 	0.19834 1.0 

	

0.93155 	0.07873 0.6 

	

0.02989 	0.00703 2.5 

	

0.00060 	0.00003 8.4 

	

0.90964 	0.12710 0.4 

	

0.00878 	0.00236 6.5 

	

0.44215 	0.03234 0.9 

	

0.00019 	0.00010 5.3 

	

0.00045 	0.00013 12.4 
1ff. % NORMALIZED 

	

CONCEN. 	ATOM. C 	COMPOUND 	CONCEN. 

	

23.516 	9.76 	FeO 

	

11.765. 	10.11 	A1203 	22.229 

	

0.767 	0.44 	CaO 	1.074 

	

0.007 	0.01 	Na20 	0.009 

	

17.681 	14.59 	Si02 	37.824 

	

0.281 	0.12 	MnO 	 0.363 

	

5.383 	5.13 . MgO 	8.925 

	

0.012 	0.01 	Ti02 	0.020 

	

0.014 	0.01 	Cr203 	0.020 

	

41.291 	59.83 BY ST0ICHI1ETRY 

TOTAL : 	 100.717 
ITERATION : 3 

BE CAREFIJLL - K.R./H.F. = 0.44 FOR Na 

POINT N : 	55 	X= 5508 Y -17694 Z 	-46 HtRNET 
Ccl 

100.717 

	

ELI. PEAK 	PEAK 	BACKGR. 	I.X./I.STD. K.RATIO SIB/K 	BEAM 

	

PUS. 	(C(S) 	(C(S) 
30. 

48083 1578.37 
32465 5424.31 
38386 192.77 

Na 46413 	13.70 
Si 	27739 10181.18 
Mn 52201 	28.80 
Mg 38502 1437.62 
Ti 	31452 	33.10 

11.73 
57.81 
20.20 
10.10 
66.81 
8.00 

28.30 
31.75 

0.43276 
0.93227 
0.03399 
0.00153 
0.88477 
0.01088 
0.32987 
0.00009 

0.21173 1.0 

	

0.07879 	0.6 

	

0.00800 	2.3 

	

0.00007 	8.6 

	

0.12362 	0.4 

	

0.00293 	5.9 

	

0.02413 	1.0 

	

0.00005 	5.5 



• n IlUtAHLILLU 

ELEM&IT I .X./I .STD. K.RATIO 	c4cEN(')ATcJ1. C 	C0MPO1t'D 	cowcj. 
Fe : 	0.4328. 	0.2117 	25.030- -  10.64 	FeO 
Al : 	0.9323 	0.0788 	11.753 	10.34 	A1203 	22.206 
Ca : 	0.0340 	0.0080 	0.869 	0.51 	CaO 	 1.216 

	

0.0015 	0.0001 	.0.017 	0.02 	Na2O 	0.023 

I
0.8848 0.236 17.175 14.51 SiO2 36.742 

: 0.0109 0.0029 0.347. 0.15 tinO 0.448 
Mg : 0.3299 0.0241 4.073 3.98 tigO 6.753 
Ti: 	0.0001 . 	0.0001 	.0.006 	0.00 	Ti02 	0.010 
Cr : 	0.0005 	0.0001 . 	0.015 	0.01 	Cr203 	0.023 
0 	 40.336 	59.84 BY STOICHIOMETRY 

TOTAL : 	. 	 99.621 	 99.621-. 
ITERATION : 3 

BE CAREFULL - K.R.A4.F. 0.43 FOR Na 

POINT N : 	56 	X= 5414 Y -19306 Z: 	-58 t1(RNET 
CC2 	 . 	 . . 

ELI. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO SIGIK 	BEAM 
PUS. 	(CJS) 	(CJS) 

30. 

	

Fe 48083 1674.49 	11.87 	0.45923 	0.22469 0.9 

	

Al 32465 5378.44 	57.41 	0.92429 	0.07812 0.6 

	

Ca 38386 143.14 	18.90 	0.02447 	0.00576 2.7 
Na 46413 	14.60 	13.20 	0.00060 	0.00003 8.3 
Si 27739 10300.62 	76.21 	0.89432 . 	0.12496 0.4 
tin 52201 	23.80 	7.00 	0.00878 	0.00236 6.5 
Mg 38502 1366.32 	24.10 	0.31414 	0.02298 1.0. 
Ti 31452 	35.50 	32.32 	0.00022 	0.00012 5.3 

56868 	8.00 	5.70 	0.00130 	0.00036 11.2 
K 	 ff. % NORWtLIZED 

	

ENT I.X./I.STD. K.RATIO 	C1}CEN. 	ATOM. C 	COMPOUND 	C1}CEN. 
Fe : 	0.4592. 	0.2247 	. 26.494 	11.17 	FeO 
Al : 	0.9243 	0.0781 	. 11.674 	10.19 	A1203 	22.058 
Ca : 	0.0245 	0.0058 	0.624 	0.37 	CaO 	 0.874 
Na : 	0.0006 	0.0000 . 	0.007 	0.01 	Na20 	0.009. 
Si : 	0.8943 	0.1250 	17.337. 	14.53 	5i02 	. 	37.090 
Mn : 	0.0088 	0.0024 	0.279 	0.12 	tinO 	 0.361 
Mg : 	0.3141 	0.0230 	3.905 	3.78 	t190 	 6.474 
Ti i 	0.0002 	0.0001 	0.014 	0.01 	Ti02 	0.023 
Cr : 	0.0013 	0.0004 . 	0.039 	0.02 	Cr203. 	0.058,., 
0. 	 . 	 40.656 	59.82 BY STOICHI1ETRY 

TOTAL : 	- 	 ' 	101.029 	. , 	. 	101.029 
ITERATION: 3 

'BE CAREFULL - KR.M.F. = 0.43 FOR Na 

POINT N : 	57 	X= 5150 Y -20856 Z: 	-58 MRNET 
CM 

	

ELI. PEAK 	PEAK 

	

PUS. 	(C/S) 

Fe 48083 1414.89 
1 32465 5415.32 

38386 233.01 
46413 15.40 

	

Si 	27739 10496.73 

	

Mn 52201 	22.00 
Mg 38502 1939.49 

	

Ti 	31452 	40.50 

	

Cr 56868 	5.60 
V  

	

BACK6R. 	I.X./I.STD. K.RATIO SIG/K 
(CIS) 

	

11.80 	0.38759 	0.18963 '1.0 

	

58.41 	0.93061 	0.07865 0.6 

	

16.30 	0.04268 	0.01004 2.1 

	

13.80 	0.00068 	0.00003 8.1 

	

74.41 	0.91172 	0.12739 0.4 

	

9.50 	0.00654 	0.00176 6.8 

	

29.50 	0.44706 	0.03270 	0.9 

	

31.53 	0.00063 	0.00034 	5.0 

	

4.50 	0.00062 	0.00017 13.4 
14-I- . 	'L 	MflP4I 17Vfl 

B&4l 

30. 



Al: 	0.8899 	0.0752 	11.238' 10.10 	A1203 	21.233 
Ca : 	0.0245 	0.0058 	.0.622.J 0.38 	CaO 	0.870 
Na : 	0.0014. 	0.0001 	0.016 	0.02 	Na2O 	0.021 
Si : 	0.8790 	0.1228 	16.965 	14.65 	Si02 	36.294 
Mn : 	0.0073 	0.0020, '  0.231 	0.10 	tinO 	0.298 

S : 	041595 	0.0117 	2.031 	2.03 P190 	3.368 

	

0.0000 	0.O000 	0.002' 	0.00 	TiO2 	0.004 
Cr : 	0.0008 	0.0002 	0.024 	0.01 	Cr2O3 	0.034 
0 	 39.487 	59.85 BY STOICHIOMETRY 

TOTAL : 	 100.261 	 100.261 
ITERATION : 3 

BE CAREFtJLL - K.R.44.F. 0.42 FOR Na 

POINT  : 	60 	X: 4924 Y -27107 Z 	-60 MGARNET 
CC6 

ELT. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO 516/K 	BEAM 
P08. 	(US) 	(CJs) 

30. 
Fe 48083 1771.55 	12.47 	.0.48591 	0.23774 0.9 
Al 32465 5226.16 	57.01 	0.89797 	0.07589 0.6 
Ca 38386 142.84 	17.30 	0.02472 	0.00582 2.7 
Na 46413 	12.30 	13.70 	0.00000 	0.00000 9.0 
Si 27739 10267.60 	78.41 	0.89131 	0.12454 0.4 
Mn 52201 	13.80 	7.60 	0.00324 	0.00087 8.5 
t19 .38502 1022.39 	28.10 	0.23272 	0.01702 1.1 
Ti 31452 	35.90 	33.53 	0.00017 	0.00009 5.3 
Cr 56868 	6.70 	5.50 	0.00068 	0.00019 12.2 

K 	 1ff. % NORMALIZED 

	

ff 

I.X./I.STD. K.RATIO 	cONCEN. 	ATOM. C 	COMPOUND 	CONCEN 

	

0.4859 	0.2377 	27.970 	12.01 	FeO 

	

0.8980 	0.0759 	11.336 	10.07 	A1203 	21.418 

	

Ca:0.0247..... 0.0058 	0.623 	0.8 	CaO 	0.880 
Na : 	.0.0000 . 	0.0000 	0.000 	0.00 	t(a20 	0.000 
Si : 	0.8913 	0.1245 	17.232 	14.71 	5102 	36.864 
Mn : 	0.0032 	0.0009 	0.103 . 	0.04 	IlnO 	. 	0.133 
Mg : 	0.2327 	0.0170 	2.926 	2.89 	tigO 	4.852 
Ti : 	0.0002 	0.0001 	0.010 	0.01 	Ti02 ' 	. 	0.017 
Cr : 	0.0007 	0.0002 	0.020 	0.01 	Cr2O3 	0.030 
O 	. 	 39.950 	59.88 BY STOICHIO1IETRY 

TOTAL : 	 100.177 	 100.177 
ITERATION -.3 

BE Q!$EfLJft.-.K.R./W.F. = 0.00 FOR Na 

POINT N : 	61 	X= 5030 Y= -31446 Z= . -72 t1IRNE 
CC8 

ELT. PEAK 	PEAK 	BACKGR. 	I.X./I.STD. K.RATIO SIB/K 	BEAM 
POS. 	(C/S) 	(C/S) 

30. 
Fe 48083 1727.35 	10.80 	0.47416 	0.23199 . 0.9 
Al 32465 5307.45 	57.21 	0.91205 	0.07708 0.6 
Ca38386 156.05 	20.30 	0.02673 	0.00629 2.6 
'a 46413 	14.70 	11.40 	0.00140 	0.00007 8.3 

.

27739 10179.82 74.91 0.88393 0.12351 0.4 
52201 45.40 7.40 0.01987 0.00535 4.7 

Mg 38502 1049.20 28.30 0.23895 0.01748 1.1 
Ti 	31452 	39.80 	34.31 	0.00038 	0.00021 	5.0 
Cr 56868 	4.80 	5.50 	0.00000 	0.00000 14.5 

K 	 WT. % NORMALIZED 

	

ELEMENT I .X./I .STD. K.RATIO 	COMCEN. 	ATOM. C 	COMPOUND 	CONCEN. 
ro • 	(1.4742 	0.2320 	27.297 	11.70 	FeO 	35.116 

    

No 
T 

ol 

 



Si 	0.8837 	0.1235 	17.085 	14.63 	SiO2 	36.549 
Mn : 	0.0128 	0.0034 	0.405.,.. 	0.18 	MnO 	 0.522 
Mg : 	0.2155 	0.0158 	2.711 	2.68 	tigO 	 4.495 

Ti: 	0.0001 	0.0000 	0.003 	0.00 	TiO2 	0.005 

	

0.0000 	0.0000 	0.000 	0.00 	Cr203 	0.000 

	

• 	39.816 	59.87 BY STOICHIOIIETRY 

TOTAL : 	 99.961 	 99.961 

ITERATION : 3 
BE CAREFUL.. - K.R./H.F. c 0.42 FOR Na 
BE CAREFULL - K.R/H.F. = 0.00 FOR Cr 

POINT N : 	64 	Xz 	694 Y -17445 Z 	-12 tIfRNET 
001 

ELI. PEAK 	PEAK. 	BACKGR. I.X./I.STD. K.RATIO 816/K 	BEAM 
POS. 	(CIS) 	(C/S) 

- 	 30. 

Fe 48083 1639.36 	10.13 	0.45006 	0.22020 0.9 

Al 32465 5396.11 	59.31 	0.92714 	0.07836 0.6 

Ca 38386 125.83 	20.10 	.0.02082 	0.00490 2.9 
Na 46413 	13.00 	13.60 	0.00000 	0.00000 8.8 
Si 27739 10150.88 	72.51 	0.88165 	0.12319 0.4 

Mn 52201 	15.70 	7.60 	0.00424 	0.00114 8.0 

Mg 38502 1459.45 	28.20 	0.33501 	0.02450 1.0 
Ti 31452 	41.90 	33.03 	0.00062 	0.00034 4.9 

Cr 	56868 	6.30 	6.30 . 0.00000 	0.00000 12.6 
K 	 141. % NORMALIZED 

	

ELEMENT I.X./I.STO. K.RATIO 	CONCEN. 	ATOM. C 	COMPOUND 	CONCEN. 
Fe : 	0.4501 	0.2202 	25.997 	11.03. FeO 

	

0.9271 	0.0784 	11.721 	10.29 	A1203 	22.145 

	

0.0208 	0.0049 	0.532 	0.31 	CaO 	 0.744 

'*a : 	0.0000 	0.0000 	0.000 	0.00 	Na2O 	0.000 

Si : 	0.8817 	0.1232 	17.130 	14.45 	SiO2 	36.646 

Mn : 	0.0042 	0.0011 	0.135 	0.06 	(mO 	 0.174 

Mg : 	0.3350 	0.0245 	4.151 	4.04 	MgO 	 6.883 

Ti: 	0.0006 	0.0003 	0.039.. 	0.02 	Ti02 	0.064 

Cr 	0.0000 	0.0000 	0.000 	0.00 . Cr203 . 	0.000 

0 	 40.398 	59.80 BY STOICHIOMErRY 

TOTAL : 	 100.102 
ITERATION :3 

BE CAREFULL K.RJ'W.F. = 0.00 fOR Na 
BE CAREFULL - K.R.A4.F. . 0.00 FOR Cr 

POINT N : 	65 	X= 	671 Y= -19598 Z= 	-35 HGAPNET 

002 

100.102 

	

ELI. PEAK 	PEAK 	BACKGR. .I.X./I.STD. K.RATIO 516/K 	BEAM 

	

POS. 	(CIS) 	(CIS) 
30. 

	

Fe 48083 1710.23 	12.13 

	

Al 32465 5314.09 	60.91 

	

Ca 38386 130.23 	18.60 
Na 46413 	16.40 	10.60 

i 	27739 9915.93 	78.91 

	

52201 229.51 	9.30 

	

g 38502 545.29 	25.80 

Ti 	31452 	35.90 	34.81 

Cr 	56868 	6.40 	5.00 
K 

ELEMENT I.X./I.STD. K.RATIO 
Fe : 	0.4691 	0.2295 

	

0.9127 	0.0771 

	

0.46914 	0.22954 0.9 

	

0.91272 	0.07714 0.6 

	

0.02199 	0.00517 2.8 

	

0.00247 	• 	0.00012 7.8 

	

0.86064 	0.12025 0.4 

	

0.11515 	0.03098 2.2 

	

0.12161 	0.00890 	1.4 

	

0.00008 	0.00004 	5.3 

	

0.00079 	0.00022 12.5 
141. % NORMALIZED 

	

CONCEN. 	ATOM. C 	COMPOUND 

	

26.865 	11.77 	FeO 

	

11.477 	10.40 	A1203 

CONCEN. 
34.562 
21.686 Co. 



Si : 	0.8606 	0.1203 	16.589 	SiO2 
Mn : 	0.1151 	0.0310 	3.63k 	1.62 	PInG 	 4.698 
Mg : 	0.1216 	0.0089 	1.549 - 	1.56 	tigO 	- 2.569 

Ti : 	0.0001. 	0.0000 	0.005 	0.00 	Ti02 	0.008 

Cr : 	0.0008 	0.0002 	0.024 	0.01 	Cr203 	0.035 
39.129 	59.82 BY StOICHIOMEIRY 

AL : 	 99.861 	 99.861 
ITERATION : 3 

BE CAREFLJLL - K.R./W.F. = 0.42 FOR Na 

POINT N : 	66 	X= 	547 Y -21896 Z 	-42 M(RNET 
DD3 

	

ELI. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO 818/K 	BEAM 

	

PUS. 	(C/S) 	(C(S) 

0 

Fe 48083 1733.99 	13.07 
Al 32465 5335.54 	60.21 
Ca 38386 118.03 	20.50 
Na 46413 	13.10 	13.30 
Si 27739 9985.52 	77.31 
Mn 52201 109.82 	8.40 
Mg 38502 856.26 	27.50 
Ti 31452 	35.40 	36.51 
Cr 56868 	6.70 	6.60 

K 
ELEMENT I.X./I.STD K.RATIO 

Fe : 	0.4754 	0.2326 
Al : 	0.9165 	0.0775 

	

Ca : 	0.0192 	0.0045 

	

S : 	0.0000 	0.0000 
0.8668 	0.1211 

Mn : 	0.0530 	0.0143 

	

Mg : 	0.1940 . 	0.0142 

	

Ii: 	0.0000 	0.0000 

	

Cr : 	0.0001 	0.0000 
0  

30. 

	

0.47542 	0.23261 0.9 

	

0.91650 	0.07746 0.6 

	

0.01921 	0.00452 2.9 

	

0.00000 	0.00000 	8.8 

	

0.86681 	0.12111 0.4 

	

0.05303 	0.01427 3.1 

	

0.19400 	0.01419 1.2 

	

0.00000 	0.00000 	5.3 

	

0.00006 	0.00002 12.2 
1ff. % NORMALIZED 

	

COMCEN. 	ATOM. C 	COMPOUND 	CONCEN. 

	

27.311 	il.85 FeO 	owifio 

	

11.556 	10.38 	A1203 	21.835 

	

0.487 	0.29 	CaO 	 0.682 

	

0.000 	0.00 	Na20 	0.000 

	

16.768 	14.47 	SiO2 	35.871 

	

1.679 	0.74 	MnO 	 2.168 

	

2.450 	2.44 	ligO 	 4.063 

	

0.000 	0.00 	TiO2 	0.000 

	

0.002 	0.00 	Cr203 	0.002 

	

39.503 	59.83 BY STOICHIOMEIRY 

TOTAL : 	 99.757 
	

99.757 
ITERATION : 3 

BE CAREFULL K.R./W.F. 0.00 FOR Na 
BE CAREFUL. - K.R./W.F. = 0.00 FOR Ti 

POINT N : 	67 	X= 	551 Y -23862 Z 	-45 MRt€T 
004 

ELI. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RAIIO 516/K 	BEAM 
PUS. 	(US) 	(US) 

30. 
Fe 48083 1640.77 	10.00 
Al 32465 5306.02 	56.91 
Ca 38386 151.25 	17.20 
Na 46413 	14.30 	11.90 
Si27739 10244.07 	72.41 
Mn 52201 	29.70 	7.50 

.

38502 1297.96 28.00 
31452 

	

	32.40 	30.35 
Cr 56868 	7.30 	6.70 

K 
ELEMENT I.X./l.STO. K.RAIIO 

Fe 	0.4505 	0.2204 
Al : 	0.9120 	0.0771 
Ca 	0.0264 	0.0062  

	

0.45052 	0.22042 0.9 

	

0.91196 	0.07708 0.6 

	

0.02640 	0.00621 	2.6 

	

0.00102 	0.00005 8.4 

	

0.88987 	0.12434 0.4 

	

0.01161 	0.00312 5.8 

	

0.29728 	0.02174 	1.0 

	

0.00014 	0.00008 	5.6 

	

0.00034 	0.00009 11.7 
WI. % NORMALIZED 

	

C(CEN. 	AIOM. C 	COMPOUND 

	

26.012 	11.11 	FeO 

	

11.508 	10.17 	A1203 

	

0.674 	0.40 	CaO 

CONCEN. 
33.464 
21.743 
0.943 



flu : 	0.0116 	0.0031 	0 . 36?- 	0.16 	tlnO 	.0.477 	 ..... 	 ....... 

fig : 	0.2973 	0.0217 	3.69,- -,-.) 	3.63 	MgI) 	6.127 	(.) 
Ti: 	0.0001 	0.0001 	0.009 	0.00 	Ti02 	- 0.015 
Cr : 	0.0003 	0.0001 	0.010 	0.00 	Cr203 	0.015 
fI 	 40.157 	59.87 BY STOICHIOMETRY 

SAL : 	 99.691 	 99.691 
ITERATICIl: 3 	. 

BE C(REflLL - K.R.A4.F. 0.43 FOR Na 

POINT N : 	68 	X= 	337 Y -27635 Z 	-51 M&RNEI 
DD6 

	

ELI. PEAK . PEAK 	BACKGR. 	I.X./I.STD. K.RATIO 516/K 	BEAM 
PUS. 	(C/S) 	.(C/S) 	 . 

30. 
Fe 48083 1687.07 	12.27 	0.46273 	0.22640 0.9 
Al . 32465 5390.90 	56.91. 	0.92680 	.0.07833. 0.6 
Ca 38386 249.12 	21.40 	0.04486 	0.01055 2.1 
Na 46413 	14.70 	12.00 	0.00115 	.0.00006 8.3 
Si 	27739 10153.48 	74.21 	.0.88188. 	0.12322 0.4 
Mn 52201 	26.60 	6.80 	0.01035 	0.00279 6.2 
Mg 38502 1148.73 	25.30 	0.26301 	0.01924 1.1 
Ti 	31452 	35.70 	31.27 	0.00031 	0.00017 5.3 
Cr 56868 	6.80 	6.60 	0.00011 	0.00003 12.2 

K 	 WI. % NORMALIZED 

	

ELEMENT I.X./I.STD. K.RATIO 	COlCEN. 	ATOM. C 	COMPOUND 	CONCEN. 
Fe : 	0.4627 	0.2264 	26.680 	11.37 	FeO 
Al : 	0.9268 	0.0783 	11.677 	10.30 	A1203 	22.063 
Ca : 	0.0449 	0.0106 	1.143 	0.68 	CaO 	1.599 
a : 	0.0011 	0.0001 	0.013 	0.01 	Na20 	0.018 

	

0.8819 	0.1232 	17.071 	14.46 	SiO2 	36.520 

	

0.0104 	0.0028 	0.329 	0.14 	MaO 	0.425 
Mg : 	0.2630 	0.0192 	3.283 	3.21 	tigO 	5.443 
Ti: 	0.0003 	0.0002 	0.019 	0.01 	Ti02 	0.032 
Cr : 	0.0001 	0.0000 	0.003 	0.00 	Cr203 	0.005 
0 	 40.209. 	59.81 BYSTOICHI(IIETRY 

TOTAL : 	 100.428 	 100.428 
ITERATION : 3 	 . 	. 

BECAREFULL K.R./W.F. = 0.43 FOR Na . 	 . 

POINT N : 	69 	X= 	257 Y -29199 .Z= 	-50 fl(RNET 
DD7 	 . 

ELI. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO 516/K 	BEAM 
POS. 	(C/S) 	(C/S) 	. 

30. 
Fe 48083 1575.25 	10.33 	0.43231 	0.21151 1.0 
Al 32465 5354.13 	57.61 	0.92017 . 	0.07777 0.6 
Ca 38386 139.94 	18.10 	0.02400 	0.00565 2.7 
Na 46413 	13.00 	11.40 	0.00068 	0.00003 8.8 
Si 	27739 10390.95 	73.51 	0.90259 	0.12611 0.4 
Mn 52201 	27.38 	8.30 	0.00994 	0.00267 6.1 
Mg 38502 1571.42 	28.80 	0.36109 	0.02641 0.9 
Ti 	31452 	32.80 	31.77 	0.00007 	0.00004 	5.5 	 -. ...: 

S 56868 	4.90 	5.80 	0.00000 	0.00000 14.3 
K 	 WI. % NORMALIZED 

ELEMENT I .X./I .STD. K.RATIO 	CCflCEN. 	ATOM. C 	COMPOUND 	CONCEN. 
Fe : 	0.4323 	0.2115 	25.004 	10.54 	FeO 	32.167 
Al : 	0.9202 	0.0778 	11.608 	10.12 	A1203 	21.933 
Ca : 	0.0240 	0.0056 	0.613 	0.36 	CaO 	0.857 
Na : 	0.0007 	0.0000 	0.008 	0.01 	Na20 	0.010 
Si : 	0.9026 	0.1261 	17.482 	14.65 	Si02 	37.399 



/ 	Ii : 	0.0001W 	0.0000 	0.004.00 	1i02 
Cr : 	0.0000 	0.0000 	0.000 	..00 	Cr203 	0.000 
0 	 40.695 	59.85 BY ST0ICHI(1ETRY - 

TOTAL : 	 100.211 
	

100.211 
ERATI(J1 : 0 
BE CAREFULL - K.R.A4.F. 0.43 FOR Na 
BE CAREFUI.L K.R./W.F. 0.00 FOR Cr 

POINT N : 	70 	X= 	177 Y -30924 Z= 	-63 MGARNET 
DDS SLANTED 

	

ELT. PEAK 	PEAK 	BACKGR. I.X./I.STD. K.RATIO SI8/K 	BEAM 

	

POS. 	(C/S) 	(C/S) 

Fe 48083 1731.17 	13.00 
Al 32465 5275.07 	56.21 
Ca 38386 140.94 	18.10 
Na 46413 	15.40 	13.60 
Si 27739 10233.13 	70.71 
Mn 52201 	55.71 	7.20 
Mg 38502 1001.80 	26.50 
Ti 31452 	32.60 	36.04 
Cr 56868 

	

	5.40 	4.80 
K 

ELEMENT I.X./I.STD. K.RATIO 
Fe : 	0.4747 	0.2323 
Al : 	0.9068 	0.0766 
Ca : 	0.0242 	0.0057 
Na : 	0.0008 	0.0000 
Si : 	0.8891 	0.1242 

S 	0.0254 	0.0068 

	

0.2283 	0.0167 
Ti : 	0.0000 	0.0000 
Cr : 	0.0003 	0.0001 
C 

TOTAL : 	 100.240 
ITERATION : 0 

BE CAREFULL - K.R.A4.F. = 0.43 FOR Na 
BE CAREFLJLL - K.R./W.F. = 0.00 FOR Ti 

wi 

- 	 -- 	 q 

	

0.47471 	0.23226 0.9 

	

0.90679 	0.07664 0.6 

	

0.02420 	0.00569 2.7 

	

0.00077 	0.00004 8.1 

	

0.88914 	0.12423 0.4 

	

0.02537 	0.00683 4.3 

	

0.22832 	0.01670 1.1 

	

0.00000 	0.00000 	5.5 

	

0.00034 	0.00009 13.6 
1ff. % NORMALIZED 

	

C(4CEN. 	ATOM. C 	COMPOUND 

	

27.339 	11.73 	FeO 

	

11.432 	10.16 	A1203 

	

0.617 	0.37 	CaO 

	

0.009 	0.01 	Na20 

	

17.206 	14.68 	5i02 

	

0.806 	0.35 	MnO 

	

2.853 	2.81 	MgO 

	

0.000 	0.00 	Ti02 

	

0.010 	0.00 	Cr203 

	

39.969 	cm ao ov CTflTr'uTr.lrrnv 
J 	I 	IUL.,LlL!JlLIP.I 

100.240. 
 

30. 

CONCEN. 

21.600 
0.863 
0.012 

36.809 
1.041 
4.730 
0.000 
0.015 

- 

• 	 . 	 . 	

• 	 : 

•1 

S 
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I_I  	 APPENDIX 2  
FIELD NOTES FOR SW ALBERTA HEAVY MINERAL PROGRAM  

SAMP# WIDTH VEL LOCATION 	 EAST 	NORTH 

JUNE 1993  

AD1 	5 	F Lost Creek @jct with Carbondale 	 685646.00 	5478808.29 
AD2 	5 	F Carbondale c? jct with Lost Creek 	 685753.87 	5478419.59 
AD3 	6 	F West Castle 10.2Km from bridge 	 688254.08 	5465647.67 
AD4 	8 	F West Castle @ main bridge 	 691459.95 	5472966.22 
AD5 	5 	F Castle Creek @ Scarpe Ck 	 700615.82 	5457596.47 
AD6 	6 	F Castle Creek c10.2 Km north of ADS 	 700618.64 	5458291.69 
AD7 	10 	F Castle Creek just above bridge 	 693085.47 	5474041.73 
AD8 	4 	F Lynx Creek 10Km north of jct with Carbondale 	681013.70 	5486184.99 
AD9 	6 	F. Lynx Creek @ jct with Carbondale 	 687607.75 	5481065.07 
ADIO 	4 	F Mill Creek @ road bridge 	 705218.60 	5472459.69 
AD1 1 	6 	F Mill Creek @ washed out bridge 	 707673.62 	5482850.93 
ADI2 	4 	F Below Ptolomy Ck jct 	 668018.24 	5497490.33 
ADI3 	4 	F Allison Ck @ No.3 Hwy 	 674335.62 	5500317.69 
ADI4 	4 	F Macgillvery Ck 1 K N of Hwy 3 	 679118.28 	5501449.97 
AD15 	6 	F Livingstone Ck @ Savanna Ck 	 682529.84 	5557223.00 
ADI6 	5 	F ISavanna Ck @ jct Livingstone 	 682422.87 	5557222.46 
AD17 	8 	F Livingstone Ck 10Km 5 of AD 15 	 684183.16 	5549209.98 
ADI8 	8 	F Livingstone Ck 10Km 5 of ADI7 	 686529.99 	5538383.31 
AD1 9 	9 	F Oldman Riv. 3.2 Km W road jct 	 682659.79 	5536410.92 
AD20 	9 	F Oldman Riv. 10.6Km above AD2I 	 673160.86 	5546079.55 
AD21 	9 	F Oldman Riv. 5.5 Km above ADI9 	 679132.46 	5540394.90 
AD22 	12 	F IDutch Ck @ main road 	 686972.45 	5530899.04 
AD23 	5 	M Dutch Ck @ 18 Km Bridge 	 673891.84 	5529429.62 
AD24 	6 	M Dutsh Ck 7.7 Km East of AD 23 	 680365.99 	5531432.62 
AD25 	12 	F Oldman Riv @ jct with Dutch Ck 	 687685.40 	5530966.42 
AD26 	6 	F Daisy Ck @ jct with Vicary Ck 	 685982.99 	5523837.88 
AD27 	5 	F Vcary Ck @ jct with Racehorse Ck 	 685513.75 	5522550.56 
AD28 	8 	F Racehorse Ck © jct with Vicary Ck 	 685078.29 	5523057.77 
AD29 	6 	F South/North Racehorse Jct 	 678564.51 	5521896.83 
AD30 	10 	F Highwood River @ Cat Ck 	 662210.84 	5586434.55 
AD31 	7 	F Baril Ck @ road 	 667258.21 	5583135.16 
AD32 	6 	F Etherington Ck @ road 	 668873.99 	5578249.43 
AD33 	7 	F Cateract Ck @ road 	 671513.12 	5572627.51 
AD34 	6 	F Wilkinson Ck @ road 	 671683.98 	5572495.78 
AD35 	- 5 	F Willow Ck @ road 	 689123.99 	5568753.76 
AD36 	14 	F Crowsnest Riv. @ road bridge on Hwy 507 	696537.71 	5492259.15 
AD37 	12 	F Sheep River @ Sandy Mc Nabb rec area 	 675103.28 	5611222.90 
AD38 	10 	F Sheep River @ compressor plant Turner Valley 	693268.36 	5616457.79 
AD39 	5 	F Coal Ck @ Hwy 22 	 694724.59 	5597927.61 
AD40 	7 	F Pekisko Ck 13 Km W of AD42 	 685139.44 	5583605.34 
AD41 	8 	F Pekisko Ck 5Km E of AD 40 	 688341.70 	5583549.48 
AD42 	8 	F Pekisko Ck © road bridge 	 694700.46 	5588596.61 
AD43 1 	6 	F IShepard Ck @ Hwy 22 	 697001.89 	5579769.89 
AD44 1 14 	F I Highwood River © FirCk 	 1 672629.96 	1 5584639.68 
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SAMP# WIDTH VEL LOCATION 	 EAST 	NORTH 
AD45 	14 	F Highwood River @ Eden Valley Reserve 	 681657.73 	5590458.44 
AD46 	7 	F Flat Ck @ Hwy 541 	 685031.71 	5600674.05 
AD47 	12 	F Highwood River @ Hwy 22 	 696127.43 	5600255.50 
AD48 	4 	F Todd Ck @ Willow Valley 	 695947.98 	5516239.66 
AD49 	7 	F Gold Ck @ Hwy No. 3 	 687770.53 	5497110.80 
AD50 	9 	F Crowsnest River @ West Access Crossing 	683516.68 	5498589.58 
AD5I 	5 	F Blaimore Ck @ Hwy No. 3 	 683674.60 	5498675.05 
AD52 	10 	F Crowsnest River 2.2 Km W of Coleman 	 679342.24 	5500447.65 

1994 SAMPLING PROGRAM - JUNE  

AGI 	 6 F 	Carbondale Ck 	 679656.44 	5474861.20 
AG2 	 6 F 	Carbondale Ck 3Km E of AGI 	 682265.87 	5476275.67 
AG3 	 4 F 	South Lost Ck @ jct with N. Lost Ck 	 681772.34 	5479902.57 
AG4 	 5 F 	North Lost Ck © jct with S. Lost Ck 	 681690.95 	5480033.54 
AG5 	 6 F 	South Lost Ck 1.7Km W of AG3 	 680247.29 	5478987.58 
AG6 	 4 F 	North Lost Ck 800 m above AG4 	 680807.14 	5480038.88 
AG7 	 7 F 	Carbondale Ck © jct with Gardiner Ck 	 685603.88 	5478349.42 
AG8 	 2 M 	Gardiner Ck @ jct with Carbondale Ck 	 685733.71 	5478249.44 
AG9 	 8 F 	Lost Ck @ jct with Carbondale Ck 	 685731.06 	5478714.40 
AGIO 	8 F 	Lynx Ckjct with Carbondale Ck 	 687522.54 	5481162.77 
AGI 1 	2 F 	Middlepass Ck © West Castle Ck jct 	 689533.53 	5462198.28 
AGI2 	6 F 	West Castle Ck @ Middlepass Ckjct 	 689709.19 	5462296.09 
AGI 3 	1.5 F 	Tub, to West Castle Ck (small) 	 688657.77 	5463625.59 
AG14 	3 F 	West Castle trib. @ jct with West Castle Ck 	689034.82 	5463153.19 
AGI 5 	6 F 	West Castle Ck © jct with trib 	 689158.73 	5463107.78 
AGI6 	7 F 	West Castle Ck @ bridge@ Ski area 	 688264.96 	5465794.57 
AG17 	4 F 	Syncline Brook @ road 	 687594.37 	5468468.68 
AG18 	SF 	N. Racehorse Ck©west road 	 675171.80 	5523344.17 
AGI9 	3 F 	First Ck @ west road 	 675118.46 	5523097.94 
AG20 	3 F 	Smith Ck @ west road 	 674871.19 	5519725.43 
AG2I 	3 F 	Trib to Smith Ck @ west road 	 674868.67 	5519918.01 
AG22 	8 F 	Racehorse Ck above Smith Ckjct 	 675382.10 	5519122.40 
AG23 	5 F 	Racehorse Ck @ tribjct 	 674465.10 	5518230.25 
AG24 	1.5 F 	Trib @ Racehorse Ck Jct 	 674421.68 	5518381.03 
AG25 	5F 	Racehorse Ck @ tribjct 	 672860.71 	5516141.21 
AG26 	0.5 F 	ITrib © Racehorse jct 	 673029.36 	5516141.46 
AG27 	9 F 	lPekisko Ck 	 683634.65 	5582985.14 
AG28 	9 F 	I McConnel Ck @ Pekisko Ckjct 	 682309.94 	5582150.39 
AG29 	2 F 	I Smith Ck @ road Above Pekisko Ck 	 685245.67 	5583653.31 
AG30 	9 F 	I Pekisko Ck 5Km E. of AG29 	 689343.59 	5584452.53 
AG3I 	12 F 	Pekisko Ck @ road bridge Hwy 540 	 694764.22 	5588595.64 
AG32 	6 F 	Sheppard Ck © road bridge 	 697065.38 	5579804.51 
AG33 	5 F 	Sheppard Ck 1.2 Km W.ofAG32 	 695875.81 	5579437.43 
AG34 	4 F 	Fitzsimmons Ck Above Highwood jct 	 664810.56 	5583476.99 
AG35 	7 F 	Baril Ck above Highwood Jct 	 667470.03 	5583213.71 
AG36 	4 F 	Bani Ck @Hwy 940 	 668150.26 	5581011.71 
AG37 	3 F 	Bani Ok 1 K W. of AG 36 	 667497.32 	5580293.84 
AG38 	3 F 	Baril Ok .5Km W. of AG36 	 667906.95 	5580621.65 
AG39 	6 1 F 	South Racehorse Ck @ North/South Racehorse jct 1 678753.28 	1 5521929.16 
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SAMP# WIDTH VEL LOCATION 	 EAST 	NORTH 
AG40 	6 F 	North Racehorse Ck @North/South Racehorse jct 	678406.62 	5522093.57 
AG41 	3 F 	Goat Ck north tub 	 679251.99 	5485903.46 
AG42 	4 F 	Goat Ck south tub 	 679213.31 	5485715.35 
AG43 	5 F 	Goat Ck © road bridge 	 681146.27 	5485416.96 
AG44 	9 F 	Wilkinson Ck © Cateract Ckjct 	 671728.63 	5572332.01 
AG45 	9 F 	Cateract Ck @ Wilkinson Ckjct 	 671477.88 	5572415.41 
AG46 	9 F 	Cateract Ck .5Km W.of AG45 	 671023.81 	5572371.50 
AG47 	8 F 	Cateract Ck .7Km W.of AG46 	 670298.62 	5572171.42 
AG48 	6 F 	Etherington Ck 1.2 Km W. of Hwy 940 	 668415.53 	5577455.88 
AG49 	.7 F 	Etherington Ck @ Hwy 940 	 669064.24 	5578452.83 
AG50 	.12 F 	Highwood River @ Cat Ck 	 662388.53 	5586290.24 
AG5I 	12 F 	Highwood River @ Lineham 	 658221.14 	5591242.17 
AG52 	15 F 	Crowsnest River Below Lundbreck Falls 	 702097.60 	5496031.40 

FOLLOW UP SAMPLING - OCTOBER  

ARI  	South Racehorse © AG39 	 678535.27 	5521992.27 
AR2  	North Racehorse © AG40 	 678406.62 	5522093.57 
AR3  	Vicary Ck @ road bridge 	 679850.12 	5513818.68 
AR4  	Lost Ck © Ad-9- 	 685628.08 	5478678.98 
AR5  	Carbondale Ck cAG7 	 685639.54 	5478480.62 
AR6  	Carbondale Ck @AG2 	 682362.10 	5476387.29 
AR7  	South Lost Ck @AG3 	 681638.42 	5479877.56 
AR8  	North Lost Ck @ AG4 	 681570.50 	5480087.99 
AR9  	Lynx Ck 1 K N. W. of AGIO 	 687397.79 	5481296.06 
ARI 0  	Crowsnest River below Lundbreck fairs 	 702097.60 	5496031.40 
AR11  	North Racehorse @ AGI8 	 675180.59 	5523251.91 
ARI2  	First Ck @ AGI9 	 675179.64 	5523094.72 
ARI3  	Smith Ck © AG20 	 674794.76 	5519728.19 
ARI4  	South Racehorse @ AG22 	 675415.24 	5519217.19 
AR1 5  	South Racehorse @ AG23 	 674467.41 	5518239.19 
ARI 6  	South Racehorse © AG25 	 672875.60 	5516111.20 

1995 SAMPLING PROGRAM - JULY  

AG60   	710290.56 	5577610.41 
AG61   	688694.71 	5568690.39 
AG62   	678193.78 	5481340.71 
AG63   	678207.83 	5481499.99 
AG64   	676763.15 	5477416.22 
AG65   	679801.68 	5474580.26 
AG66   	678172.75 	5474818.74 
AG67   	680719.86 	5474799.74 
AG69   	673173.34 	5522488.26 
AG70   	674250.96 	5524013.04 
AG71   	681631.03 	5475202.38 
AG72   	684972.70 	5475455.07 
AG73   	674999.08 	5523379.48 
AG74   	689847.76 	5586542.67 
AG75 1   	689621.29 	15586665.40 

Page 3 
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Gold Grain Count and Microscope Observation Notes 
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APPENDIX 3 

I 	I  
SW ALBERTA - HEAVY MINERAL SAMPLING, 1993  

GOLD CONTENT (Grains counted)  

Sample No. 	Au Grains 	Sample No. 	Au Grains 
AD  	15 	AD27 	I 
AD  	I 	AD28  
AD  	3 	AD29 	10 
AD  	I 	AD30 	12 
AD5 	I 	AD3I 	5 
AD    	AD32 	3 
AD  	I 	AD33  
AD    	AD34 	5 
AD  	I 	AD35  
ADIO   	AD36  
ADII   	AD37  
ADI2   	AD38  
ADI3   	AD39 	I 
ADI4 	2 	AD40  
ADI5   	AD4I 	I 
ADI6   	AD42 	I 
ADI7   	AD43 	5 
ADI8   	AD44 	I 
ADI9   	AD45 	3 
AD20   	AD46 	2 
AD2I 	I 	AD47  
AD22 	I 	AD48  
AD23 	I 	AD49  
AD24   	AD50  
AD25_   	AD5I 	I 
AD26 	AD52 	I 
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APPENDIX IV 

S 	
Field Notes 
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I 	 - 	N 	N FORESTRY 
MINING 

J DRAFTING: 

1. 
/ 	 Neville Crosby Inc. 

'ç. ... 	 ; 	 325 West 6th Avenue, Vancouver, B.C. V5Y iLl 
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Rite in the Rains paper was created specifically for writing 

I'A• -. 	eds water, making it possible to write clear, readable 
' 	field notes in wet or humid weather. A chemical coating 

thi  

F  notes. This paper accepts most types of pen and pencil 
wthout smearing. It is available in most grid patterni'and 
book sizes as well as special printing and blank pages which 
feed through most photocopiers. 

Other waterproof & water resistant paper pro ducts available. 

Water Resistant 	' 

Cruiser's Field Book 

Level/Metric 

5W4t8Esrs 

• JULY 

94g. 	 24 Pages 

NORP4C 
North Pacific Supply Corp., 

443 Terminal Avenue, Vancouver, B.C. V6A 21-7 	 -. 
Tel: (604) 662-7676. Fax: (604) 662-8133 + 1-800-873-8166 
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APPENDIX V 

S 	 Cost Statement 
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COST STATEMENT 

1995 	Rubicon Minerals field and analytical work 
MWM Exploration 
MWM Exploration 
MWM Exploration 
MWM Field Assistant 
Hy G Sample Concentration 
Eagle Mapping (airphotos) 

SUBTOTAL 

1994 	MWM Exploration 
MWM Exploration 
MWM Exploration 
MWM Exploration 
MWM Field Expenses 
MWM Field Expenses 
MWM Field Assistant 
COMINCO 
COMINCO 

SUB TOTAL 

1993 	MWM Exploration 
MWM Field Expenses 
MWM Field Assistant 
Vancouver Petrographics 

SUBTOTAL 

$16,404.65 
$ 2,800.00 
$ 4,264.00 
$ 520.00 
$ 2,125.00 
$ 107.00 
$ 867.54 
$30,670.66 

$ 2,200.00 
$ 1,843.64 
$ 1,820.00 
$ 3,410.00 
$ 973.64 
$ 2,196.02 
$ 1,200.00 
$ 160.50 
$ 107.00 
$13910.80 

$ 2,841.00 
$ 2,004.22 
$ 1,100.00 
$ 214.00 
$ 6159.22 

TOTAL 
	

$50740.68 

0 



MWM EXPLORATION 
4949 5TH AVENUE 

DELTA, B.C. 
V4M 1J6 

INVOICE FOR SERVICES 

December 04, 1995 

ECSTALL MINING CORPORATION 
307 - 475 HOWE STREET 

VANCOUVER, B.C. 
V6C 2133 

Preparation/Concentration of Alberta Geological Survey stream sediment samples 

350 samples x $8.00 /per sample:--------------------------------------------------$2 , 800 . 00 

Total $2,800.00 

Please make cheque payable to: M. Waskett-Myers 

Thank you. 

0 



Rubicon Minerals corporation 
119-53rd St. 

	

R ]IC 	 Delta, B.C. 
Canada V4M 383 

David W. Adamson Ph.D. 
Principal 

Phone: 	604-948-2583 

	

Fax: 	604-990-0457 
E-mail:Davld.Adamson@deepcove  corn 

naiture summary on Ecstall southwest Alberta Property 
-- ---------------------------------- . 
[bATEkEf 	- 

! GS 	1TOTAL ' comment 	- - 

	

.0k 	 ._ ...... 

	

5-Sep-951 	60.0b -' 4.201 	.64.20iok --- L........ __. .............-. 

	

7-Sep-95 	120.00: 	8.401 	128.40:ok 
19526204 	1CMx 	 7-Sep-9f 	210-00 1 	1470 1 	224.70 1 ok 
I95262o61_---- i-  8-Sep-[ 	40 	710 ok 	 - 
!c205 	'CMX 	28-Sep-95! 	316.20 	22.13 	-3-3-8—.3131 : need mv 
19523954 	 6-S 	900.64 1  - - 6304T 96368 ok 
19523955 	jCMX  

	- - 

	

14-Aug-95' 	141.60i. 10. 11 	155.79need mv 
19523956 	1CMx - -- 	i13-Aug -95  i - 	i 	1"kc 

. other Info 

• 
1AL 3o-Nov-94l 	1708.50 	119.69j_ 1828.10:nomnv 

tIiIiIf::IiiijjE:L1__.iii  
d_it7dayswork©$3Oay

I 
	_.....J 	0.001 	 .. credit 10daYs$45O/day_[ .. 	 . 

nses related to Property 	 ii flAt 
probe —Work by Lac miner 	estimated  value 	- 0001 - 	- 	 - -- 

TtI1T1 (in  rogress) 	............. 
analysis 	1350  samples @S15.57/sample est 

	

_____ 	 4. - .. . 	F... 
.. 	 hd 

 477~ .... 

note: the quote from Chemex is a discount rate that will be given to EcstaH 	a 	ç,,,p, jf- cedj 

CERT# 
19526201 
19526202 

0 
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MWM EXPLORATION 
4940 5th Ave 
Delta, B.C. 

V4M 1J6 

INVOICE FOR SERVICES 

. 

July 28, 1995 

ECSTALL MINING CORP. 
#307 - 475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2B3 

Heavy mineral sampling and prospecting, SW Alberta project 
17 Days @ $240.00 per day 

Air photo work, setting up report and drafting 
8 Hours @ $20.00 per hour 

Typing report, 12 pages @ $2.00 per page 

$4080.00 

$ 160.00 

$ 24.00 

TOTAL 
	

$4264.00 

Please make cheque payable to: M. Waskett-Myers 

Thank you. 

DATE 3Lij 31 '9SAMOUNT 

CK# ,oJ 	ACCOUN 

PAY..1ENT APPROVED 

9 



S 
MWM EXPLORATION 

4940 5th Ave 
Delta, B.C. 

V4M 1J6 

INVOICE FOR SERVICES 

S 

April 25, 1995 

ECSTALL MINING CORP. 
#307 - 475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2133 

Drafting and report preparation for SW Alberta project 

26 hours @ $20.0! hour $520.00 

Please make cheque payable to: 

Thank you. 

DATE 3J AMouNTa' 

Ck# J.RLL. [OCCUNT 

?AY\IIENT AT TC.'D 

0 



. 

MWM EXPLORATION 
4940 5th Ave 
Delta, B.C. 

V4M 1J6 

INVOICE FOR SERVICES 

July 28, 1995 

ECSTALL MINING CORP. 
#307 - 475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2B3 

Field assistant on SW Alberta, project 
17 Days @ $125.00 per day 	 $2125.00 

Please make cheque payable to( 

Thank you. 

DATE ) 	', ' AMOUNT  

CK# 623 ACCOUNT 

PAYMENT APPROVED 

. 

0 



IXPI WSë SHEE T 
NAME LC7- L /A)/,Jj.- CiZP 

	
MONTH _ry 

DATE LOCATION DAILY 	TRANS. 	ACCOM. 	 SUNDRY 

	

3Z.0 0 	5i 61ci  
/ I 	________ 4 I•'p 	 ________ 	 /o 33 

14  
39 I.zj . 7 (7 

• 3o 	" 	 ____________ 
17 	33 	 ( 	31-3o 6-1$. 	-c11z.i 	 52€ t2 

/7.4 

21  
22- 	 .cn"..i1. ( 	 /!• 37 
23 	33.I 	 ?5/ (-'s a3  
24 	Joc7 " 
25 o45  

/3•4 Ac('j 	?72 &-.iST) 	'011f1L9 	7vi 

C.sT 	jg 

TOTAL 	- 

Daily 

Trans. 

Accom. 

Sundry 

TOTAL 

5'.2 8  -.4S 

2±Q 3 

i.sc. c 6 

35,912-47 
t3ZZ47  

DATE 
__•___ AMOUNTS 

A000LINI S 



E&OE 

MOM 

LG 
oQi Lee, go  

.. 

Hy-G Manufacturing Inc. 
6080 196 Street 
Langley, B.c. 
V3A 5X3 r n7ED 

q1I 
[

REFER TO THIS NUMBER 

14606281 

. 

Ecstall Mining Corp 	 SAME SOLDTO 	
H 

Vancouver, B.C. 
..... -..-........- .................. ..... ..........., 

0 



EAGLE MAPPING 
SERVICES LTD. 
Topographical / Digital 
Mapping and 
Oithophoto 

#17 - 1833 Coast Meridian Road 
Port Coquitlam, B.C. 
Canada V3C 6G2 

Phone: (604) 942-5551 
Fax: (604) 942-5951 

 

I N V 0 I C E 

INVOICE # 12740 

DATE: MAY 12, 1995 

OUR JOB 95-T-19 
95-T-20 

SOLD TO: 
ECSTALL MINING CORPORATION 
#307-475 HOWE STREET, 
VANCOUVER, B'. C. 
V6C 2B3 

DATh Y L5LS AMOUNT 

CK# 	, ACCOUNT 

PAYMENT f\PPRGv:D 	 - 

TERMS: PAYABLE UPON RECEIPT 

ATTENTION: MR. CHRIS GRAF -s~'T 
For the provision of a total of 116 prints as follows: 

AS 4211 160-165,172-199 
AS 4233 40-49.57-65.73-80 
AS 4234 117-123,133-138,149-155,167-172, 

184 -190,203-209,222-226 
AS 4322 116-120,134-138. 

FIRM LUMP SUM PRICE .................................$ 725.00 

One contact print each, for a total of 6 contact 
prints, as follows: 

BC 86045 95-97 
BC 86100 25-227 

FIRM LUMP SUM PRICE ................................$ 	36.00 
SUBTOTAL ...........................................$ 761.00 

PST ................................................$ 	53.27 

• 	
GST ................................................. $5327 

TOTAL AMOUNT DUE ...................................$867.54 

THANK YOU! 



. 

ing Inc. 
L. 

/ 

J 
GST # 122886351 

[

REFER TO THIS NUMBER 

1460605.j 

SOLD TO 	 s 
	SAME 

E&OE 

0 63015 99985 M 	 SPEEOSET 3 	 0 



Do&Skac- p  
 Ec--S -fQll M 

(o)6kqo. 

vs,  

 IL 

J-
1 

50 Z 	 .zo./b, 4tL. 
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-- 	 MWM EXPLORATION 
4940 5th Ave 
Delta, B.C. 

V4M 1J6 

INVOICE FOR SERVICES 

October 25th, 1994 

ECSTALL MINING CORP. 
#307 - 475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2B3 

il 

	
Field work on SW Alberta gold project 

MWM - Geochemist: 5 Days 

Ian Palmer - Helper 5 Days 

TOTAL 
	

$2200.00 

Please make cheque payable to: M.Waskett-Myers 

Thank you. 

. 
0 AT C £ii2á.12 14 

AMOUNT 

'' 	ACOOUNT_ _ 
PAYMENT 



MWM EXPLORATION 
4940 5th Ave 
Delta, B.C. 

V4M 1J6 

INVOICE FOR SERVICES 

October 25th., 1994 

ECSTALL MINING CORP. (For Lac Minerals) 
#307 - 475 HOWE STREET 
VANCOUVER, B.C. 
V6C 2133 

Transportation of samples from SW Alberta 
Sample prep - HI-G and GOLD GENIE concentration 
Binocular microscope observation of concentrates, and reporting of results 

TOTAL COST 	$1843.64 

Please make cheque payable to: M.Waskett-Myers 

Thank you. 

0 



EXPENSE SHEET 
NAME 
	

MONTH 	 / 

I DATE LOCATION DAILY 	TRANS.ACCOM. 	 SUNDRY 
,74. 0 C7 (7)  

Dw &V -iS 
 33.. &72)  

y- 
(5'7- ,Y  

 
 

 3 7OC) 

TOTAL  	4r 3 	,203Sc-   

Daily 

Trans. 

Accom. 

Sundry 

TOTAL 

/57 6/ 
03/ 

Z? -33 
8'yo 

'.5 ';' 

1 ,7 0  

/ 90 

ST 	(/.ujj 



1101 Laburnam Ave 
Port Coquitlam 

V3B 1K2 

June 21,1994 

INVOICE FOR SERVICES 

ECSTALL MINING CORP. 

Field work: 12 Days @ $100.00/per day 	 $1200.00 

Please make cheque payable to 

Thank you. 

DAT E1 21 	MOUN-_

c&__ 

CK#_I'<) ACCOUNT _- 

pfyMENT 1,PPRO\'D 

0 



0 

4940 5th Avenue 
Delta, B.C. 

V4M 1J6 

June 21,1994 

INVOICE FOR SERVICES 

ECSTALL MINING CORP. 

Organisation and planning of Alberta project 
1.5 Days @ $200.00/per day 300.00 

0
Q) 

Field work: 12 Days @ $240.00/per day 

Processing 23 samples @$10.00/sample 

2880.00 

230.00 

TOTAL 

Please make cheque payable to 

Thank you. 

DATE 	2$ AMOUNT  

CK# 	 ACCOIJr.JT______ 

. 	

LPlNJ APPROVED 



jPYJXPENSE SHEET 
NAME,cs - LL 

MONTH 

Daily  

Trans. 10767C 

ACCOm. 	61.7 

Sundry 	2. 

TO TA L(j%o2.. 

vc 



4940 5th Avenue 
Delta, B.C. 

V4M 1J6 

a 

April 13th 1994 

INVOICE FOR SERVICES 

%. 

ECSTALL MINING CORP. 

Processing samples using GOLD GENIE 
52 samples @ $10.00 per sample 

3 days picking samples (+60 mesh) 

3 days picking samples (-60 mesh) 

1/2 day at Cominco, etc. 

TOTAL 

Please make cheque payable to 

Thank you. 

DATE 	 AMOUNT _____ 

CK# 	 ACCOUNT____________ 

=$520. 00 

$600.00 

=$600. 00 

$100.00 

=$1820.00 

. 

	

P.A"ENT i 



COMINCO EXPLORATION 
500 - 200 Burrard Street / Vancouver, B.C. / Canada V6C 31-7 / Tel. (604) 682-0611/Fax (604) 685-3041 

0 

noo Esplorabion 

INVOICE 

INVOICE NO: 
	

V-0311 
	

TERMS: On Receipt 
GST #R101063576 

30 March 1994 

ECSTALL MINING CORPORATION 
#307 - 475 Howe Street 
Vancouver, B.C. 
V6C 2133 

S 
	

ATTENTION: Mr. Chris Graf. P.Geol. 

3 MARCH 1994 
Mineralogical Report/SEM-EDX 	2 hours 0 $75.00 	$ 150.00 

SUB TOTAL ............... $ 150.00 
. 	 G.S.T. @ 7% ............. 10.50 

TOTAL INVOICE ............$ 160.50 



COMINCO EXPLORATION 
500 - 200 Burrard Street / Vancouver, B.C. / Canada V6C 31-7 / Tel. (604) 682-0611 / Fax (604) 685-3041 

a 

I NVOICE 

	no co Exploratiioo 

INVOICE NO: 	V-0214 	 TERMS: On Receipt 
GST *R101063576 

02 March 1994 

ECSTALL MINING CORPORATION 
#307 - 475 Howe Street 
Vancouver, B.C. 
V6C 2133 

a 
	

ATTENTION: Mr. Chris Graf, P.Geol. 

10 FEBRUARY 1994 
Mineralogical Report 	

$ 100.00 

DATE 	h 4  AMOUNT.j 
	

IiE- 

CK# 	 ACCOuNT____ 

PAYMENT 

SUB 

S 
SUB TOTAL ............... 
G.S.T. @ 7% ............. 

TOTAL INVOICE ........... 

$ 100.00 
7.00 

$ 101.00 



1 	Vancouver £Petrograpliic.s Ltd 
8080 Glover Road 
Langley, B.C. V3A 4P9 

(604) 888-1323 Fax (604) 888-3642 

IW
O: Ecstall Mining Corp. 

307-475 Howe St. 
Vancouver, B.C. 
V6C 2B3 

INVOICE 
GST # R 105484687 	 No. 	930486 

.10,199 I Loomis 	 Ft. Langley 130 Days 	Chris Graf 

1.5 	Hrs Indicator Mineral Pick 
1 	 Setting for PTobe 
17 	grains Probe analysis 

Courier services 
G.S.T. (7%) 

50.00 
20.00 
5.00 

75.00 
20.00 
85.00 
20.00 
14.00 

.., 

I Thank You 	 214.00 

II1111:20 WANOT61 iv, I M1 
REMARKS: 

DATIE______ AMOUNT _
2IL- 

It  9CK# ___ ACCOUNT 

PAYMENT APPROVED - 



o 
July 5th, 1993 

INVOICE FOR SERVICES 

ECSTALL MINING 

Assistant sampler for southern Alberta Project 

11 Days at $100/day 	 $1 100.00 

TOTAL 	 =$1100.00 

. 

	

Please make cheque payable to 

Thank you. 

DATE ________ AMOUNT 

. 

	

CK# ______ ACCOUNT 

PAYMENT APPROVED 



ap 
4940 5th Avenue 

Delta, B.C. 
V4M 1J6 

July 5th, 1993 

INVOICE FOR SERVICES 

ECSTALL MINING 

Organising and sampling for southern Alberta Project 

11 Days at $230/day 	 $2530.00 

1 day general work in Vancouver @$200/day 	 $ 200.00 

Sample prep and visual inspection - 37 samples 
. 	at $3.00/ sample 	 $ 111.00 

TOTAL 	 $2841.00 

Please make cheque payable to 

Thank you. 

DATE _____ AMOUNT________ 

is 
	 CK# 114%

___ ACCOUNT 

PAYMENT APPROVED 



EXPENSE SHEET 
NAME 	 MONTH 

Daily 	Q 

Trans. 

Accom. 

Sundry 

TOTAL 

9 



APPENDIX VI 

Rubicon Minerals LIiL Summary Geological report 
on Ecstall's Mineral Permits 

. 

0 



RUBICON MINERALS CORPORATION 
119-53rd Street 

Delta 

. 

	

Property submission to Cyprus Canada - SW Alberta Property of Ecstall Mining Corporation 03/10/95 

PROPERTY: 
	

SW Alberta. 

OWNER: 
	

Ecstall Mining Corporation. 
Chris Graf (President) - Tel. 604-681-4402. 

LOCATION: 
	

SW of Calgary, Alberta, to the Waterton National Park boundary. 

CLAIMS: 	 1.2 million acres under permit. (approximately 46 townships). No detailed claim 
search carried out. No details of assessment requirements, but thought to require major work by December, 
1995 (approximately $45,000PFwp). Major property rationalization is required. 

TARGET: 	 Sediment/volcanic hosted, disseminated gold?. Paleo-placer Au? 

INFRASTRUCTURE: Well developed. 

SENSITIVITIES: 	None, except close to park boundaries. 

GEOLOGY: 	 Ecstall Mining control over 1 .2milhion square acres of property underlain by the 
Foothills and Front Ranges linear belts. Foothills geology is dominated by thrust faults with footwall 
Mesozoic and Tertiary strata and hanging wall Mesozoic or Carboniferous strata. The Front ranges are 
marked by the Lewis and McConnell thrusts which place Devonian to Proterozoic carbonates onto 
Cretaceous rocks. Igneous activity in southwest Alberta is of three ages. The oldest is represented by 1.4- 
1 .58Ga mafic sills and dykes. The second is represented by intermediate flows of the Purcell Group, thought 
to have been extruded at approximately 1. lGa. The third, and most prevalent is the early Cretaceous 
Crowsnest Formation, which comprises alkaline trachytic to phonolitic volcaniclastics. 

MINERALIZATION: Olson et.al  (1994) have summarized showings in the area. they include: 
stratabound copper-silver occurrences in Proterozoic rocks, Cu-Zn-Pb sulphides in quartz-carbonate veined 
rocks which cut Hadrynian to Cambrian strata, Pb-Zn showings in carbonate rocks and a gold occurrence 
reported in Crowsnest volcanics. 

Since 1994, Ecstall Mining have carried out stream, silt and limited rock sampling in selected parts of the. 
property. The majority of data are from heavy mineral concentrates (HMC's) of stream gravels analyzed 
using neutron activation analysis. Thirty seven out of 102 plotted samples are considered to contain 
'anomalous' gold, typically >1000ppb and up to 35,200ppb. Gold anomalies are generally accompanied 
by weaker anomalies in As, Sb and Mo. The magnitude and relative proportion of gold anomalies on the 
Ecstall property greatly exceeds published data from the region or from similar terrains. 

Limited probe work indicates that gold grains consist of Au-Ag-Hg alloys with rare Au-Hg alloys. There is 
no indication that the component of Hg is caused by human activity. Known Hg-bearing gold grains have 
not been reported from the placer gold deposits of the North Saskatchewan River, suggesting a possible 
local source on the Ecstall property. Very limited lithological sampling in the Dutch Creek area has returned 
anomalous gold up to 1.78g/t Au. Chemex labs report strong heterogeneity of gold in this sample and did 
not reproduce it in two subsequent splits. Gold anomalies are developed across a wide area and it is not 
clear at this stage what geological controls influence gold distributions. It appear however, that gold 
anomalies are best developed close to the Lower Cretaceous/Upper Cretaceous boundary. This boundary 
may be important in that it encompasses the Crowsnest alkaline volcanics and the Upper Cretaceous Fish 
Scale Group which marks a major extinction possibly related to a widespread volcanic event. 

Ecstall silt samples ( 15 ) do not contain any anomalous gold. In addition, 393 silt samples from the region, 
sampled and analyzed by the Alberta Geological Survey, contain few anomalous samples. Reference to a 
regional GSC silt study in NE BC where similar lithological and tectonic elements are present, indicates that, 
in that area, standard silt sampling is not effective in detecting gold anomalies and that there is thus no 
correlation between 1-ilvIC's Au and Au in silts. However, when HMC's are extracted from the silts, weighed 

S 



and converted to gold (ppb) and combined with a standard 30g sample lice assay neutron activation analysis, 
there is an improved correlation with gravel HMC Au and additional, undiscovered anomalies are developed. 
Assuming that the Alberta government silt samples are available to Cyprus, a unique opportunity exists to 

• 

	

	further examine gold distributions on the Ecstall Property at tow costs. Alberta Geological Survey samples 
cover much of the Ecstall property (see attached maps). 

RECOMMENDATIONS: 

Añoption agreement with Ecstall should be sought. A proposed work program should include: 

1) Acquisition of the AGS silt samples, preparation of silt HMC's and analysis by NAA for gold plus 
pathfinders. This work could be carried out in 1995. 

2) Additional HMC sampling in under explored parts of the property (see maps accompanying this report). 

3) Lithological sampling and analysis in anomalous areas. Analysis should include large sample or total assay 
techniques. 

4) Property rationalization is forced by upcoming assessment requirements. Present data are not sufficient 
to allow this rationalization to be carried out with confidence. However, most gold anomalies occur between 
550000 N and 560000N. Dropping ground outside this range would reduce the property by approximately 
30%. Even so, additional rationalization would probably be required. This could be best carried out 
following analysis of the Alberta Geological silt samples. 

S 

. 

DESCRIPTION OF ACCOMPANYING DATA 



The following maps accompany this report: 

1:125,000 North and South sheets Au, As, Mo, Sb in Heavy Mineral Concentrates 
. 	1:125,000 North and South sheets coloured AGS geological base maps 

1:125,000 North and South sheets stream silt Ecstall and AGS data 
1:250,000 Au, As, Sb, Mo in HMC's 

All data are stored in a FoxJro digital database prepared by Rubicon Minerals Corporation 

DESCRIPTION OF ANOMALIES 
All anomalies determined from visual inspection of data, no statistical analysis of the data has been carried 
out. 

SOUTH SHEET 

AREA 	Au(>500ppb) 	Sb(>20ppm) 	As(>SOppm) 	Mo(>30ppm) 
West Castle River: 3/7 anomalous, 	no anomalies 	1/9 anomalous. 	2/9 anomalous. 
generally draining 	370,870,5100ppb 	 lOOppm 	30,150ppm 
Precambrian 
sediments 
9 samples  
Mill Creek area 	1/2 	 1/2 	 2/2 	 1 
generally subdued 	2690ppb 	 298, l48ppm 	42ppm 
topo. L-U Cret 
seds include. 
Crowsnest Fm. 
Local thrusting. 
2 samples  
Carbondale-Lost 	6/26 	 0/26 	 2126 	 1/26 
Creek area: L-U 	430,430,450,510 	 58,86 	 30ppm 
Cret include 	35,200 
Crowsnest, 
overthrust PC seds. 
26 samples  
Lynx Creek: north 0/3 	 0/3 	 1/3 	 1/3 
of Carbondale. 	 170ppm 	30ppm 
3 samples  
Crowsnest Area: 	6/8 	 1/8 	 2/8 	 3/8 
extensive source 	852,1980, 2420, 	 58,86ppm 	21,80,83 
area from 	5600, 6880, 
Crowsnest Pass. 	8830ppb 
8 samples  
East of Racehorse 2/2 
Ck: 	 420,1180 
2 samples  
Racehorse Creeks 	3/23 	 6/23 	 8/23 	 11/23 
areas: 	 600, 1080, 26,000 	up to 58ppm 	up to 41Oppm 	up to 80 ppm 
23 samples    

NORTH SHEET 

. 

. 



. 

. 

Generally sample areas underlain by folded, thrusted L-U Cretaceous sequence. Crowsnest formation absent 
or rare. Anomalies more common in Upper Cretaceous? 

AREA 	 Au 	 Sb 	 As 	 MO 
DutchCk 	3/4 	 3/4 	 4/4 	 2/4 
4 Samples 	1130,4090,8070 	up to 58ppm 	up to 342ppm 	up to 58ppm 
Hidden Ck: 	2/3 	 3/3 	 2/3 	 3/3 
3 Samples 	500, 13,500 	up to 33ppm 	up to 1 l6ppm 	up to 33ppm 
:Livingstone/ 	2/4 	 1/4 	 2/4 	 4/4 
Otdman/Savanna: 	2520,5780ppb 	up to 1 8ppm 	up to 118 	up to 65ppm 
4 Samples  
Cataract Ck: 	1/4 	 4/4 	 4/4 	 4/4 
4 Samples 	up to 4600ppb 	up to 58ppm 	up to 180ppm 	up to 50ppm 
Etherington Ck: 	3/8 	 6/8 	 8/8 	 6/8 
8 Samples. 	1400,1600,>10,00 up to 96ppm 	up to 260ppm 	up to 40ppm 

Oppb  
'Sheppard Ck 	1/2 
2 Samples 	26,700  
Pekisko Ck: 	2/5 	 4/5 	 3/5 	 3/5 
5 Samples 	2900,4200ppb 	to 80 ppm 	up to 140ppm 	up to 40ppm 

S. Pekisko Ck 	2/2 
2 Samples 	3000,5300  
Highwood Ck: 	1/2 	 1/2 	 1/2 	 2/2 
2 Samples 	760ppb 	 up to 38ppm 	up to 120ppm 	up to 50 
Sheep Ck: 	1/1 
1 Sample 	5330 	- 
Coal Ck: 	1/1  
1 Sample 	 2800ppb 	 up to 16ppm 	up to 1 l4ppm 	up to 24ppm 

S 



DEC 18 1 95 15:14 64 681 1562 	 P.2 

ECSTAUI MINING CORPORATION 

. 	

#307- 475 1./OWE S77 
VANC0UVER. B.C., V6C 283 

7.EPHONE: (604)681 4402 
14X: (604) 681-1562 / MAX: CGW(4)ECSTAIJ...CQM 

December l& 1995 

Alberta Energy 
Attention: Mr. Brian Hudson 
Petroleum Plaza-North Tower 
9945 108 Street 
Edmonton, Alberta 
T5K2G6 

Dear Mr. Hudson: 

• RE; MINERAL PERMITS 9393080 (220-231), (287-297), (300-304), (370-380) 

Further to your letters of November 17, 20. 21 and 22, 1995 this response is written to describe 
certain land areas, within the above captioned mineral permits which I, as agent for Ecstall Mining 

• 	Corporation, wish to retain. 

On.the enclosed table I have listed the selected lands within Ecstall's mineral permits that are to 
be retained (10,148 hectares in total), all but three are west of the 5th meridian. An assessment 
report describing the geologicaIIgeochenica1 sampling work carried out by Ecstall on these mineral 
permits was sent to your office December 15, 1995. Ecstall's exploration expenditures incurred 
cariying out this work were $30,740. 

I trust you will find everything in order but if you,:  require further information please do not hesitate 
to contact me. 

Sincerely, 
ECSTALL MINING CORPORATION 

Chris Graf P.Eng., 
President 

Enclosure 

0 



DEC 18 '95 15:15 604 681 1562 
	

P.4 

PROSPECT 	MINERAL PERMIT H TOWNSHiP - RANGE 	SECTION 
RACEHORSE 	9393080297 	 10 	 4 	 7 ALL CREEK GOLD 	 10 	 4_- 	18 ALL 

10 	
5 	 2ALL. 

10 	 5 	 3ALL 
- BURMIS - 	9393080300 	 . 5 	 2 	12NWU4 

MAGNETITE 	5 	 2 	 I2NE1/4 

S 

• 1 

	

GRIZZLY 	 9393080301 	 4 	 3 	 22 ALL COPPER 

	

4 	 . 3 	21NE1/4. 

	

4 	 3 	28 ALL 

	

4 	-3 	27 ALL 

	

4 	 3 	32 ALL 

	

4 	. 	3 	33 ALL. 
SPIONKOP - 	9393080304 	 3 	 1 	8NE1/4 

	

COPPER 	 . 	 3 	- 	1 	9SEI/4 

-- 	 I 	- 	9SW114 

- 	 3 	 1 	9NW114 

I6SW1/4__- 

	

(west of 4th 	 .3 	 30 	16S\V114 meridian) 

	

30 	17NE1/4 

-. 	.3 	- 	30 	17SEI/4 
PEIaSX0__- 	. 9393080371 	 -_16 	 2 6 ALL 

CREEK 	 - *' . 	 16 	- 	2 	7 ALL 

	

DIAMONDS 	 16 	 2 	8 ALL 

	

9393080372 	 16 	 3 	32 ALL 

-. 	16 	 3 33 ALL 

	

9393989373 	. 	17 	 3 	 10 ALL 

	

17 	 3 	SALL 

	

17 	 .3 	4ALL 

	

17 	 3 	15ALL 
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