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1.0 INTRODUCTION 

This report details the results of a diamond drilling program on the Mammoth Property(the 

property), located south of Nelson, British Columbia. The program was carried out by 

Bluebird Minerals Ltd. in the fall of 1998. 

A total of 350.52 metres of NQ core were drilled in four holes. The program was designed to 

test coincident IP anomalies and surface copper-molybdenum mineralization. The program 

was deemed a success in that significant widths of economic grades of copper, molybdenum 

and gold mineralization were encountered in three of the four holes, 

2.0 LOCATION, ACCESS AND PHYSIOGUPHY 

The Mammoth property is located in southeastern British Columbia approximately 15 

kilometres due south of Nelson, BC., within what is known as the Bomtington Range of the 

Selkirk Mountains. The geographic center of the property is at latitude 49” 22’ North and 

longitude 117” 17’ West in the NTS map area 82F/6W, (See Fig. 1). 

The property is readily accessed from BC Highway ?#6 at a point approximately 22 

kilometres south of Nelson, BC. At this point access is initiated via the Port0 Rico road 

which becomes the Barrett Creek Forest Service Road. This road is followed for 3.1 

kilometres at which point a secondary road branches off to the right which is followed for 

approximately 3.5 kilometres to the current area of focus on the property. Four-wheel drive 

capability is necessary for the last section of road. 

Topography on the property can be considered to be rugged overall with elevations ranging 

from 1067m to 1860m. The area of the main historic workings and current activity are 

situated on the top of an easterly trending ridge at an elevation of 18OOm. Lost Lake to the 

west of the main workings and the creek draining it, are the primary sources of water and can 

be considered reliable year round. 

- 
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3.0 CLAIM STATUS 

Bluebird Minerals Ltd. holds an exclusive option to purchase an undivided 100% interest in 

an underlying option agreement with respect to 36 mineral claims comprising the Mammoth 

property. The 36 mineral claims cover an area of approximately 1600 hectares. The claim 

holdings include two 4-post mineral claims of 18 mineral claim units each, twenty-six 2-post 

mineral claims and eight reverted Crown granted mineral claims for a total of 70 mineral 

claim units recorded in the Nelson Mining Division of British Columbia, (See Fig. 2). 

Pertinent claim data is provided in Table 1 below. 

Table 1. 

CLAIM STATUS TENURE # 

TNT 232603 
TNT FR 232604 

MAMMOTH FR 232605 
MAMMOTH No.4 232606 
MAMMOTH No.3 232607 
MAMMOTH No.2 232630 

MAMMOTH 5 350530 
MAMMOTH 6 350530 
MAMMOTH 7 350530 
MAMMOTH 8 350530 
MAMMOTH 9 350530 

MAMMOTH 10 350530 
MAMMOTH 11 350530 
MAMMOTH 12 350530 
MAMMOTH 13 350530 
MAMMOTH 14 350530 
MAMMOTH 15 350530 
MAMMOTH 16 350530 
MAMMOTH 17 350530 
MAMMOTH 18 350530 
MAMMOTH 19 350530 
MAMMOTH 20 350530 
MAMMOTH 21 350530 
MAMMOTH 22 350530 
MAMMOTH 23 350530 
MAMMOTH 24 350530 
MAMMOTH 25 350530 
MAMMOTH 26 350530 
MAMMOTH 21 350530 
MAMMOTH 28 350530 

# OF UNITS EXPIRY DATE* 

1 July 7,200s 
1 July 7,2005 
1 July 7,2005 
1 July 7,2005 
1 July 7,2005 
1 March 13,2005 
18 September 13,2005 
18 September 13,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2005 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,2002 
1 September 12,200l 
1 September 12,200O 

l Expiry dates given are contingent upon this assessment report being accepted. 

- 

- 
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4.0 REGIONAL AND LOCAL GEOLOGY 

The Mammoth property is located in the southern Omineca Belt and is underlain by rocks of 

the Quesnellia terrane which include late Paleozoic and early Mesozoic volcanic, 

sedimentary and plutonic rocks. The Mesozoic rocks of this area are the Lower to Middle 

Jurassic Rossland Group volcanics and sediments which form an arcuate belt extending from 

Rossland to Nelson. The Rossland Group in turn is part of the Kootenay Arc, a 400 km long 

curving structural belt of early Paleozoic to Mesozoic sedimentary, volcanic and crystalline 

metamorphic rocks trending northeast for 160 kilometres across Washington state into 

British Columbia, then north along Kootenay Lake and northwest into the Revelstoke area. 

The Rossland Group includes basal, locally highly deformed elastic sedimentary units 

(Archibald and Ymir Formations) which are overlain by alkaline mafic flows and pyroclastic 

rocks of the Elise Formation, (See Fig. 3, Hoy & Andrew). The overlying Hall Formation 

consists of elastic sedimentary rocks. Rossland Group rocks are tightly folded about 

northerly trending axes with the intensity of deformation increasing to the east. South and 

southwest of Nelson, Rossland Group rocks are intruded by slightly younger Nelson granitic 

rocks, (Fig.3). Intrusions of dioritic affinity may be coeval with Elise Formation volcanic 

rocks. 

The Mammoth property is situated on the west limb of a regional syncline, (Hoy and 

Andrew, 1989), and marginal to the eastern edge of the Bomtington pluton, part of the 

Nelson intrusions. Elise Formation volcanics form a 200 to 500 metre wide belt of northerly 

striking, and east-dipping sequence of flows and fragmental rocks sandwiched between the 

Nelson intrusions to the west and Hall Formation metasediments to the east. Monzonite to 

diorite porphyries occur as sill-like or dike-like intrusions,(“Mammoth Intrusions”) in the 

Elise-Hall contact area and may be either coeval or comagmatic with the Elise Formation. 

Further east, similar, but larger bodies of diorite porphyry contain screens of Hall Formation 

metasediments and are obviously part of a younger event. 

The main known mineralized zones on the Mammoth property are hosted by a 200 metre 

wide belt of Elise Formation volcanics located between the Bonnington Pluton to the west 

and diorite porphry to the east. The steeply east-dipping contact between the volcanics and 

the diorite porphyry appears to be the major control for copper and molybdenum sulphide 

mineralization, 
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In the vicinity of the historical workings, mineralization consists of pyrite, chalcopyrite, and 

molybdenite in fractures in garnet-epidote-magnetite skarn and homfels,(Wells and 

Werle,1997). 

5.0 EXPLORATION HISTORY 

Exploration on the Mammoth property goes back as far as the early 1900’s but the majority 

of work was done in two periods, 1917 to 1940 and post 1967. Early work included several 

adits, open cuts and a 40 foot shaft. Between 1967 and 1968 15 short diamond drill holes 

were drilled by Welland Mining Ltd. (N.P.L.). Results of this drilling were poorly recorded. 

In 1972, Welland Mining conducted some geophysical work consisting of magnetometer and 

Crone electromagnetic surveys, (Walcott, 1972). That same year Pechiney Development 

Ltd. conducted geologi~cal mapping and rock and soil geochemistry, (Nicolet, 1972). The 

claims were allowed to lapse after this period of work and were subsequently acquired by a 

local prospectors, Eric Denny, Jack Denny and Harry Sanders. Between 1981 and 1984 

Greenwich Resources Ltd. did significant amounts of work including soil, silt and rock 

geochemistry, magnetometer surveys and geological mapping,( Hand, 1982; Senden and 

Evans, 1984). In 1989 a small geological and soil geochemistry program in the northern 

Keno claims was conducted by Euro Petroleum Corp. and copper and gold values were 

reported from vein samples, (Carriere, 1989). In 1991 and 1992 CME Consulting Ltd. under 

contract to Katie Mining Corp and Golden Mammoth Resources Ltd. conducted a more 

comprehensive exploration program consisting of grid establishment, soil geochemistry, high 

density magnetics and detailed IP/Resistivity surveys. Some geological mapping and limited 

sampling were also done, (Hawkins and Naciuk, 1992). In 1996 Rossmin Explorations Ltd. 

acquired the property and undertook detailed geological mapping on the 1992 grid and more 

detailed soil geochemistry sampling of previously identified anomalous areas, (Wells and 

Wehrle, 1997). 
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During September of 1998 Bluebird Minerals Ltd. conducted a diamond drilling program on 

their Mammoth Property in southwestern British Columbia. A total of 350.52 metres of NQ 

core were drilled in four holes, ( See Fig.4). Pertinent drill data are listed below. 

Table 2 Drill Hole Data 

Hole # 
Grid Coordinates Dip of 

Northing Easting Hole 

Azimuth Total Casing 

of Hole Length(M) Length (M) 

MAM9&1 4197 2923 -90” 070” 0.30 58.83 

MAM9&2 4175 2926 -90” 070” 0 43.59 

MAM983 4179 2928 -50” 070” 0 171.60 

MAM98-4 4104 2952 -500 270” 0 76.50 

6.1 METHODOLOGY Leber Mines Ltd. of Kelowna, BC was contracted to 

drill approximately 350 metres of NQ core. A track-mounted Longyear 38 was utilized. 

This is a self-contained unit with both integral mud tanks and rod storage. The unitized 

mobile drill facilitated rapid drill moves and minimized site disturbance. A nearby stream 

draining Lost Lake provided a reliable water source. Target selection was predicated 

primarily upon surface copper and molybdenum mineralization and coincident IP 

chargeability anomalies. Samples selected for analyses were generally at 0.3 to 1 metre 

consecutive intervals in the better mineralized sections and at 2 to3 metre intervals in lesser 

mineralized sections, All samples were marked on the core boxes with half the core sent for 

analyses and half remaining in the core box for future reference. Approximately half of the 

sampled core was cut on a rock saw and half was split using a manual core splitter. All drill 

core is currently stored at #903 Richards Street in Nelson, BC. 
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6.2 GEOLOGY The geology encountered in the drilling is dominated by 

steeply east-dipping volcanic fragmental rocks belonging to the Elise Formation of the 

Jurassic-aged Rossland Group. Intrusive to these rocks are distinctive crowded feldspar 

porphyry sills and dikes of the Mammoth Intrusions. Minor aphanitic quartz porphyry 

intrusions were also encountered in one hole. 

Heterolithic Andesite Fragmental: This rock unit comprises the bulk of the geology 

encountered in drill holes. In addition this unit hosts all the known mineralization seen to 

date. This is a fragmental rock with typically lapilli to block-sized clasts with the following 

clast types in order of abundance as seen in drill hole: 1. augite-phyric andesite, 2. feldspar- 

phyric andesite and 3. aphanitic andesitic ash tuff/flow. Where mineralized the clast 

lithology is difficult to discern due to the obliterating effect of the alteration. Clasts are 

typically subangular to subrounded and one to five centimetres in size. Overall colour of this 

unit is a pale to medium green colour which is overprinted by the pinkish-red to reddish- 

brown kspar and garnet alteration. This unit is usually clast-supported. The matrix to this 

fragmental unit is a tine grained tuffaceous material except in hole #MAM98-4 where the 

matrix is clearly calcite or recrystallized limestone. Limited surface exposures in this area 

revealed an outcrop with fossil fragments in the limey matrix to the fragmental. In the drill 

logs this unit is called the Calcareous Heterolithic Fragmental to distinguish it from the other 

fragmental units, but essentially it is the same rock with a different matrix composition. 

Calcareous Andesite Fragmental: This is a distinctive fragmental rock similar to the 

heterolithic fragmental seen elsewhere except for the composition of the matrix. This rock 

features lapilli-sized clasts of variable andesitic composition within a recrystallized limestone 

matrix. Clast sizes vary from <2mm by 2mm to +lOcm. Clast lithologies include augite- 

phyric andesite, aphanitic andesitic tuff and feldspar-phyric andesite flow. Clast colour 

ranges from medium green to darker green/brown. Matrix to this rock is a light grey to white 

colour and is typically unaltered with some exceptions where it is weakly skarned producing 

a pale green colour in the matrix. This rock is only seen in Hole# MAM98-4. 

- 
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Feldspar-porphyry intrusions: This is a medium grey to dark grey coloured rock 

characterized by a definitive porphyritic texture manifested by 20 - 25% light grey to white, 

randomly distributed subhedral to euhedral feldspar phenoctysts set in an aphanitic medium 

grey to dark grey groundmass. Feldspar phenocrysts are typically lmm by 15mm but range 

in size from (small) 0.5mm by 0.2mm to (large) 4mm by 3mm. Glomeroporphyritic 

aggregates are present but rare. Contacts between this unit and others are always sharp, 

Feldspar-phyric Flow/Feldspar crystal Tuff: This is a dark green-brown to brown- 

black aphanitic rock with variable amounts (1525%) of feldspar phenocrysts. Feldspars are 

commonly lath-like or tabular and l.O-1.5mm by 0.3-0.5mm in size, and more rarely stubby 

to irregularly shaped. When tabular, the crystals often display a preferred orientation. 

Contacts appear gradational. 

Quartz-porphyry Intrusions: This rock unit was only seen in MAM98-3 and is 

tentatively indentified as a quartz-porphyry intrusion. It occurs as two small dikes/sills near 

the bottom of MAM98-3, both of which are less than 1 metre thick. This aphanitic rock has a 

medium grey to slightly purplish-grey colour, with 7% very fine, <0.7mm by 0.5mm, 

chloritized and/or carbonatized mafic phenocrysts and rare <0.5% quartz ‘eyes’ 

(phenocrysts), typically 2mm by 3mm in size. The quartz phenocrysts have a blueigrey 

glassy look and are fractured and infilled by calcite. The rock has strong pervasive calcite 

and about 3% fracture-controlled calcite. Minor disseminated pyrite occurs in this rock as 

well as 1 - 1.5% fracture-controlled pyrite. 

6.3 MINERALIZATION AND ALTERATION Copper and 

molybdenum sulphide mineralization is itimately associated with intense potassium feldspar 

and garnet metasomatism. Copper and molybdenum sulphide mineralization is best 

displayed in the top portions of holes #MAM98-1,2 and 3, especially well in holes 

#MAM98-2 & 3. Potassium feldspar occurs as a flesh to salmon-coloured pervasive wash 

and to a lesser extent as a fracture-controlled alteration of the same colour. The intensity of 

this alteration in the top portions of holes 98-2, & 3 is such that the protolith textures are for 

the most part obliterated. Garnet occurs predominantly as a reddish-brown fracture 
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controlled mineral and is strong in the mineralized zones but persists outside the mineralized 

zones. Calcite occurs as a patchy pervasive mineral and to a lesser extent as veinlets and 

fracture controlled. In hole #98-4 calcite is a primary mineral occurring as the matrix to the 

fragmental. Overall the rock is weakly oxidized to relatively shallow depths, manifesting 

itself as fracture controlled limonite. Secondary biotite occurs outside the mineralized zones 

as an aphanitic patchy purplish/brown mineral often seen replacing clasts in the fragmental 

unit 

Economic sulphide mineralization consists of chalcopyrite and molybdenite. Other sulphides 

observed, include pyrrhotite and minor overall pyrite. Trace amounts of malachite were also 

observed. Chalcopyrite occurs as blebby and disseminated grains as well as fracture- 

controlled but not typically along measureable planar fractures. In one instance chalcopyrite 

and pyrrhotite occur as a 4cm massive sulphide vein and in MAM98-1 chalcopyrite, 

pyrrhotite, molybdenite and magnetite are seen together as a 14cm semi-massive to massive 

‘vein’. Molybdenite is seen mostly as disseminated grains and blebs and more rarely as 

massive aggregates or accumulations to lcm. Pyrrhotite is particularly apparent in the less 

altered portions of the holes as fine-grained disseminated grains up to 3% with some 

occurring along fractures. Pyrite is less common as disseminated grains usually much less 

than 1% and often only in trace amounts. Fracture-controlled magnetite was only observed 

in MAM98-1 in a heavily mineralized section with coarse chalcopyrite, pyrrhotite and 

molybdenite. 

6.4 RESULTS Drilling results established a strong link between copper, gold 

and molybdenum mineralization and strongly skarned and altered fragmental volcanic rocks. 

The program was successful in that three of the four holes intersected significant widths 

carrying economic grades of copper, gold and molybdenum. Notable drill results are listed in 

Table 2. The certificate for analyses, AK 98-587, AK 98-571 can be consulted in Appendix 

II. 
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MAM98-1: This hole was spotted to test continuity and grade of surface mineralization 

and coincident IP chargeability anomalies. This hole was well mineralized from surface to a 

depth of 14.35 metres. Copper sulphides drop off abruptly at this point as does the intensity 

of alteration. Copper and molybdenum sulphides are associated with intense potassium 

feldspar and garnet alteration. The host lithology is a heterolithic andesitic fragmental, 

probably a lapilli to blocky tephra. Average grade over 14.35 metres was 0.30 g/t Au, 0.20% 

Cu, and 0.063% MO. 

MAM98-2: This hole was also located to test continuity and grade of surface 

mineralization and coincident IP chargeability anomalies. This hole was well-mineralized to 

a depth of 13.28 metres with overall significantly higher grades than hole # 98-l. Once again 

the economic sulphide mineralization is related to intense potassium and garnet alteration 

within a heteroiithic andesitic fragmental. Also in this hole the copper and molybenum 

sulphides stop abruptly even though the lithology does not appear to change. There may be a 

change in the matrix composition that has not been recognized. Average grade over 13.28 

metres in this hole was 0.55 git Au, 0.69% Cu and 0.084% MO. 

MAM98-3: This hole was collared close to hole #98-2 and angled to the northeast (070°) 

to further test surface mineralization, and also to attempt to understand the contact 

relationship with the nearby porphyritic intrusions. In addition this hole would test very high 

chargeabiltiy anomalies east of the surface workings. Similarily to hole #98-2, this hole was 

well-mineralized to a downhole depth of 14.95 metres. However, there was a break in the 

continuity of the mineralization at 10.25 to 13.13 metres where an unmineralized feldspar 

porphyry dike was encountered. Below this dike economic sulphide mineralization 

continued to 14.95 metres at which point another larger unmineralized feldspar dike was 

intersected. Once again in this hole the economic sulphides occurred in a strongly altered 

heterolithic fragmental andesite. The average grade over 14.95 metres was 0.44 g/t Au, 

0.47% Cu, and 0.019% MO, which includes the umnineralized dike. This hole was deepened 

to test higher chargeability anomalies east of the surface sulphide exposures. However, 

drilling failed to explain the anomalies. Relatively low levels of sulphides were present in 

the rest of the hole, primarily as disseminated pyrrhotite to 2% with minor pyrite. It is 
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possible more pyrrhotite was present than identified as an extremely fine-grained 

dissemination. 

MAM98-4: This hole was collared to undercut surface exposures which carried 

disseminated and fracture-controlled copper and molybdenum mineralization. No significant 

values were obtained in this hole. The hole intersected a calcareous heterolithic fragmental, 

that is, a fragmental with a recrystallized limy matrix. The rock was only weakly altered 

with no copper or molybdenum mineralization. The mineralization at surface must have 

some other control on it other than a strictly lithological control. Further drilling would be 

necessary to decide whether the mineralization at surface has any subsurface continuity. 



12 

- 

- 

- 

- 

- 

- 

- 

- 

- 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

While limited in scope, this diamond drill program nonetheless succeeded in intersecting 

significant widths of copper, molybdenum and gold mineralization hosted in a strongly 

skarned and altered fragmental volcanic rock. Economic grades were encountered in three of 

the four holes drilled. 

The drilling accomplished the following: 

1. Economic Cu-MO-AU mineralization has a stratabound component to it. 

2. High P chargeability anomalies do not necessarily correspond with best 

mineralization. 

3. 

4. 

Strong correlation between high copper and higher gold content. 

Strong spatial relationship between feldspar-porphyry intrusions and mineralized 

volcanics. 

Because of the limited scope of this program and its resultant success, a more robust program 

of diamond drilling is recommended to test the contact area both north and south along strike, 

It is necessary to determine the strike extensions of this zone and also to ascertain whether or 

not there is any plunge to the mineralization. Future drilling should be from the east drilling 

westward as the contacts are dipping steeply to the east. 

In light of the relationships observed between copper and molybdenum sulphides and known 

IP chargeability anomalies, a reinterpretation of the IF’ data may be prudent prior to further 

drilling. The fact that the very high chargeability anomalies do not correspond to economic 

mineralization is in encouraging in the sense that the more moderate chargeability anomalies 

represent a larger prospecting area. 

- 
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9.0 STATEMENT OF QUALIFICATIONS 

I, Bernhardt E.K. Augsten of the City of Nelson, British Columbia, hereby certify that: 

1. 

2. 

3. 

4. 

5. 

6. 

I am a graduate of Carleton University with a BSc. Hons. in Geology (1985) 

I am presently self-employed as a Consulting Geologist 

I have practised as a geologist for the last 13 years in Ontario, Quebec, Manitoba, 

British Columbia, Arizona and Mexico 

I logged all the core in this diamond drill program 

I have worked on several other projects in the region over the last nine years 

I am a registered Professional Geoscientist, registered in the Province of British 

Columbia. 
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Shipping 
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Consummables 

Rock Saw 
Rental 

Report 

APPENDIX I 

COST STATEMENT 

Leber Mines Ltd. 20,651.OO 

Eco-Tech Laboratories Ltd. 

Nelson to Kamloops via Greyhound 

2,188.21 

451.67 

B.Augsten (core logging/geology) 10.5 days @ $350.00 
K. Murray (Project management) 15 days @ $250.00 
M. Murray (core splitting/cutting) 8 days @ $150.00 

3632.25 
3,750.oo 
1,200.00 

L284.50 

226.00 

TOTAL EXPENDITURES $37,119.45 

79.78 

L409.04 

2,247.OO 
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APPENDIX II 

ANALYTICAL RESULTS 
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GEOCHEMISTRY 
ANALYTICAL CHEMISTRY 

ENVIRONMENTALTESTING 

10041 E. Trans Canada Hwy, R.R. #2. Kamloops, B.C. v2C 6~4 
Phone (250) 573-5700 Fax (250) 573.455, 

email: ecotech~mail.wkpowerlink.com 

CERTIFICATE OF ASSAY AK 98471 

BLUEBIRD MINERALS LTD. 

1401-500 4TH AVENUE SW. 

CALGARY, AB 

T2P 2V6 

1 -Ott-98 

ATTENTION: TOM GORKOFF 

No. of samples received: 38 

Sample type: Core 
PROJECT #: MAMMOTH 
SHIPMENT #: None Given 
Samples submitted by: Ken Murray 

ET #. Tag #. 

2 24152 0.36 

11 
29 - 
30 

31 

32 
- 

33 

34 

35 

36 

24161 

24179 

24180 

24181 

24182 

24183 

24184 

24185 

24186 

I:76 

1.47 

0.051 1.05 
0.55 

0.62 

0.89 

0.043 0.94 

0.36 

0.4 

0.28 

‘1.71 

- QC DATA: 

Repeat: 
11 24161 

Standard: 
STD-M 

MPla 

- 

XLS198 
_ Fax cc: 250.354-4067iken morray 

1.78 0.052 

1.54 0.045 

1.44 

Page 1 
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-: 

L ..’ 
ASSAYING 

GEOCHEMISTRY 
ANALYTICAL CHEMISTRY 

ENVIRONMENTALTESTING 

10041 E. Trans Canada Hwy., RR. 42. Kamloops. B.C. v2C 6~4 
Phone (250) 573-5700 Fax (250) 573-4557 

email: ecolech~mail.wkpovuerlink.com 

CERTIFICATE OF ASSAY AK 98487 

BLUEBIRD MINERALS LTD. 

1401-500 4TH AVENUE S.W. 

CALGARY, AB 

T2P 2V6 

ATTENTION: TOM GORKOFF 

No. of samples received: 43 

Sample type: Core 
PROJECT #: MAMMOTH 
SHIPMENT #: None Given 
Samples submitted by: Ken Murray 

AU AU CU 

ET #. Tag I# (g/t) wt) (%) 

12 24200 0.23 

14 24402 

15 24403 

16 24404 

17 24405 

20 24408 

QC DATA: 

Repeat 
15 24403 

Standard: 
STD-M 

MPla 

XLS198 

Fax cc: 250-354-4067/ken murray 

2.00 

2.00 0.058 

1.55 

1.43 

0.058 1.86 

.- 1.42 

0.48 

0.57 

0.045 

1.44 
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