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INTRODUCTION

Clark-Eveleigh Consulting was contracted by Murgor Resources Inc. to complete a 
reconnaissance geological mapping and sampling program on the Birch Lake Property. The Birch Lake 
Property is located approximately 65 kilometres northeast of Red Lake within the Birch Lake- 
Confederation Lake greenstone belt of northwestern Ontario. The work program was completed by Dave 
Maclean and Andrew Bonnema of Thunder Bay between August 4th and August 25th , 1998. The 
program was supported by Green Airservice of Red Lake, Ontario.



LOCATION AND ACCESS

The Birch Lake Property is located approximately 65 kilometres northeast of Red Lake, Ontario. 
The property lies within the Casummit Lake Claim sheet (G-1751) of the Red Lake Mining Division. The 
property is accessed via float/ski plane from Red Lake and once on the property boats are utilized.

The property lies within the NTS block 52N/8 and is centred approximately at Latitude 59 028'00" 
and Longitude 92 0 24'00".



Figure 1- Location Map
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Figure 1. Regional —scale location map.



CLAIMS

The Birch Lake Property is comprised of 9 staked mining claims (107 units, 1712 hectares) 
recorded in good standing in the Red Lake Mining Division. The property is illustrated on the Casummit 
Lake Claim Map (G-1751). The claim numbers and due dates are:

Claim Number

KRL 11 84558

KRL 11 84559

KRL 11 84560

KRL 11 84561

KRL 11 84537

KRL 11 84538

KRL 11 84539

KRL 11 84540

KRL 11 84541

Due Date

AugOS, 1998

AugOS, 1998

AugOS, 1998

AugOS, 1998

Jan 06, 1999

Jan 06, 1999

Jan 06, 1999

Jan 06, 1999

Jan 06, 1999

Units

16

16

12

16

3

15

1

16

12



Figure 2 - Claim Map
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TOPOGRAPHY

The map-area is characterized by locally rugged topography but relief is limited with hills 
generally only rising up to 50 metres above the elevation of lakes. Elsewhere, moderate to steep slopes 
and local relief of 10 to 30 metres is typical.

In general, topography and the shape of lakes is strongly controlled by geology. The most 
conspicuous example of structures controlling topography is afforded by linears that are associated with 
the Swain Lake deformation zone.

All waters in the map-area eventually drain into Hudson Bay. Most of the map-area drains to the 
east via the Birch, Cat and Albany Rivers.



GENERAL GEOLOGY (Adapted from Beakhouse 1989)

The map-area lies in the northwestern part of the Birch-Uchi Metavolcanic-Metasedimentary Belt 
within the Uchi Subprovince. Granitic rocks in the northwest part of the map-area are a small part of a 
large batholithic complex. All of the rocks underlying the map-area are inferred to be of Late Archean 
age (Figure 3).

Stratigraphic relationships amongst the metavolcanic and metasedimentary rocks are 
exceedingly complex and no simple stratigraphic model for the belt as a whole, such as that interpreted 
in the Confederation Lake are to the south (Goodwin, 1967; Thurston, 1985), can be applied to the Birch 
Lake area. The approach adopted here is to identify areas within which a relatively simple, stratigraphic 
relationship can be interpreted and subsequently discuss their possible inter-relationships.

The most noteworthy discontinuity in map-area corresponds to the Swain Lake deformation 
zone (SLDZ) which extends from Swain Lake to Southwest Bay of Birch Lake where it bifurcates into a 
number of zones which pass north of, through and south of the Western Peninsula. This zone is 
characterized by strong fabric development and local intense alteration and subdivides the map-area 
into two parts which have very different lithologic proportions and structural style. Northwest of the 
SLDZ, a predominantly metavolcanic sequence strikes in a generally north-easterly orientation, sub- 
parallel to the contact with the large granitoid mass (Mainprize Lake granitoid complex) lying in the 
northwest part of the map-area. Southeast of the SLDZ, metasedimentary and subordinate metavolcanic 
rocks have a more irregular but generally easterly trench. The contrasting lithologies and divergent 
trends support the SLDZ is in part a fault system.

Metamorphic grade within the metavolcanic-metasedimentary belt is greenschist grade except 
for a zone of amphibolite facies mineral assemblages occurring at the contact with the Mainprize Lake 
granitoid complex.

Metavolcanic Rocks

Metavolcanic rocks comprise approximately 65(̂  of the metavolcanic-metasedimentary belt. A 
three-fold classification, based where possible on colour index, was used to describe the rocks. Mafic 
metavolcanic rocks have a colour index greater than 35, intermediate metavolcanic rocks have a colour 
index of 15 to 35 and felsic metavolcanic rocks have a colour index of less than 15. Some rocks, 
particularly towards the felsic end of the spectrum, are aphanitic and in these cases colour and the 
distinctive coincoidal fracture of felsic rocks was an aid in classification.

Mafic Metavolcanic Rocks

Mafic metavolcanic rocks form a major part of the Shabumeni Lake, Fox Bay, Exit Bay and 
Swain Lake sequences and are a minor component in several of the other sequences. These rocks are 
composed principally of plagioclase and chlorite and/or actinolite with subordinate quartz, epidote, 
carbonate, pyrite and magnetite. The principal exceptions to this generalization are parts of the 
Shabumeni Lake sequence where the rocks are upgraded to amphibolite facies and mafic rocks are 
composed almost entirely of plagioclase and hornblende and within the Swain Lake metavolcanics, 
north of the Swain Lake stock where intense epidotization and silicification has modified the mineralogy.

Variolitic mafic metavolcanic rocks are rare, occurring only along the Shabumeni River near the 
stratigraphic top of the unit. There is a continuum in grain size from aphanitic and fine grained to medium 
grained. Where medium-grained basalt does not occur in association with the fine-grained variety, the 
distinction between basalt and gabbro is relatively arbitrary.



Fine-grained, massive and pillowed mafic flows are a major component of the Swain Lake 
metavolcanic sequence. Variolitic and/or amygdaloidal flows are relatively common, especially south of 
the east end of Swain Lake. Most flows are aphyric but plagioclase phenocrysts occur in some. 
Metabasalts southwest of the Swain Lake stock differ from those northeast of the stock with the former 
having a more uniformly dark greenish to black colour whereas the latter have a more mottled 
appearance with lighter, waxy green patches. This mottled character is interpreted to be due to 
epidotization and silicification of the metabasalt.

Intermediate Metavolcanic Rocks

Intermediate metavolcanic rocks occur principally within the Shabumeni Lake, Fox Bay and 
Wagner Bay sequences. Less extensive intermediate metavolcanic units also occur within the Swain 
Lake, Exit Bay and Western Peninsula sequences. Although the proportion of various types of deposits 
and certain details of lithology varies between these sequences, some general characteristics apply to 
intermediate metavolcanic rocks in all of these sequences.

Intermediate metavolcanic rocks in the map-area are predominantly fragmental in nature. Tuff 
and lapilli-tuff predominate but tuff-breccia is abundant locally. Lapillistone is uncommon. Subhedral 
crystals or crystal fragments of plagioclase are widespread and conspicuous, commonly comprising over 
300Xo of the ash sized component. Clast populations are commonly heterolithic and display fair to 
moderate degrees of rounding. Commonly, most or all of the clasts will fall into the general intermediate 
compositional range but will display a limited range in matrix composition and be texturally diverse (grain 
size, phenocryst assemblage). Pumice fragments are very rare as are monolithic clast populations and 
deposits consisting primarily of angular fragments.

These rocks range from being massive to thickly bedded deposits to displaying delicate thin 
bedding and laminations. Based on observations in good exposures, it is likely that many rocks 
appearing to be massive in poor to fair outcrops may have subtle bedding. Some of the finer-grained, 
tuffaceous rocks display regular rhythmic bedding with occasional graded bedding and scour resembling 
that in the wacke-siltstone sedimentary unit and are distinguished from the latter by their quartz-free or 
quartz-poor compositions.

Intermediate flows occur locally in some of these sequences and are lacking in others. The flows 
are commonly massive and rarely display flow brecciation. Phenocrysts may consist of plagioclase 
and/or amphibole.

Felsic Metavolcanic Rocks

Felsic metavolcanic rocks are the sole or principal component of the Western Peninsula and 
Grace Lake metavolcanic sequences and are a minor component in all of the other metavolcanic 
sequences.

The predominant felsic component of the Western Peninsula metavolcanic sequence constitutes 
the largest felsic metavolcanic unit in the map-area. The unit is bounded and bisected by zones of strong 
fabric development and intense hydration and local carbonate alteration that form part of the Swain Lake 
deformation zone. Outside of these zones (which constitute approximately 2007o of the unit) primary 
structures and textures are relatively well preserved.

Flows are the predominant rock type within felsic metavolcanic rocks of the Western Peninsula 
sequence. These flows are invariably extremely fine grained (aphanitic) and commonly have a glassy 
appearance. Colour ranges from grey to light-greenish grey, yellow and white. The rocks commonly 
have a coincoidal or splintery fracture and ring and fragment dangerously when struck with a hammer.



Some flows are aphyric but many are quartz and/or feldspar phyric. Feldspar phenocrysts are generally 
subhedral and equant to weakly tabular. Quartz phenocrysts are rounded or eye shaped and commonly 
have embayments indicating resorption.

Massive, flow banded and auto-brecciated flows are all well represented. Flow banding is 
distinguished by colour and intensity of hydration alteration, both of which are probably a function of 
porosity differences between bands displaying different degrees of vesicularity and crystallinity. Auto- 
brecciated flows are characterized by angular fragments in a matrix of similar composition; rarely the 
fragments can be visually fit together. It is not uncommon to see flow banded fragments within a flow 
banded matrix.

Metasedimentary Rocks

Metasedimentary rocks underlie approximately 35"^ of the area underlain by supracrustal rocks 
and consist of both clastic and chemical metasedimentary rocks. Clastic metasedimentary rocks are 
further subdivided into a conglomeratic association and a wacke-siltstone association. Clastic 
metasedimentary rocks were assigned to the conglomeratic association if they consisted of or were 
closely associated with conglomerate (excluding intraformational conglomerate) or, in the absence of a 
conglomerate unit, if the sandstone was arenaceous. A sandstone was considered to be arenaceous if 
the matrix constituted less than 150Xo of the rock. Rocks assigned to the wacke-siltstone association lack 
of conglomerate and the sandstones are characterized by greater than 150Xo matrix.

The principal difficulty in applying this subdivision arises where, in the absence of conglomerate, 
the distinction must be made on the basis of the percentage of matrix. This difficulty is due to:

1) the fact that there is no prior reason to expect other than a continuum between arenite and wacke.

2) the rocks are recrystallized and the estimated percentage of matrix is influenced by the percentage of 
phyllosilicates that are presumed to have been derived rom a clay rich matrix.

In spite of these difficulties, the subdivision is thought to have validity, at least in the Birch Lake 
area, for the following reasons:

1) Rocks classified as wackes are rarely associated with conglomerates. Where they are, as in the case 
of wacke-siltstone lenses within conglomeratic units near Louwag Lake, the wackes tend to form 
discrete mappable units and are not interlayered in a bed-by-bed basis.

2) Although some sandstones have intermediate compositions there appears to be a paucity of 
sandstones containing between 1007o and 20Yo phyllosilicates.

3) The classification based on percent matrix effectively differentiates distinct differences in the 
composition of the framework grains. The wackes are feldspathic feldspar/quartz commonly 2:1 to 4:1) 
whereas the arenites are more quartz-rich (feldspar/quartz approximately 1:1).

4) The resultant subdivision corresponds well with contrasting sedimentary structures and inferred 
depositional environments. Wackes are characterized by thin, even continuous bedding with common 
grading and scour suggesting deposition from turbidity currents; arenites are thicker, less continuous 
and rarely graded, consistent with deposition in a fluvial or alluvial fan depositional environment.

5) The resultant subdivision leads to coherent map units, the orientation of which generally agrees with 
bedding measurements on individual outcrops.



Wacke Siltstone Association

Clastic metasedimentary rocks of the wacke-siltstone association are the major component of 
the South Bay metasedimentary sequence and are a minor component of many of the other sequences. 
The characteristics of this unit are broadly similar in all of the sequences in which it occurs.

Wacke is the predominant rock type within this unit. It is commonly associated with minor 
siltstone with which it defines a continuum in grain size and mineralogy. Wacke and siltstone are both 
grey in colour with the wacke weathering to a light grey, light brown in colour or white colour. The 
siltstone usually weathers to a somewhat darker colour than the associated wackes.

The wacke is composed principally of predominant feldspar and subordinate quartz grains within 
a matrix of finer-grained feldspar and quartz along with abundant hydrosilicates including biotite, chlorite, 
muscovite and epidote. In exceptional outcrops it is possible to recognize fine-grained lithic fragments 
similar in size to the larger feldspar and quartz grains but in most cases these are indistinguishable from 
the matrix.

Strain intensity is very heterogeneous and wackes with well preserved textures and structures 
are common. The shape of the framework grains varies from sub-rounded to sub-angular. Graded 
bedding is very common and is recognized in most outcrops which are large enough and sufficiently 
exposed to permit the identification of bedding and grain size. The tops of beds are commonly scoured 
by overlying units. Ripple cross-laminations and parallel laminations are recognized locally. Rip-up 
fragments of fine-grained wacke and siltstone are common near the north contact of the South Bay 
metasedimentary rocks and occur sporadically throughout this sequence. Convolute bedding occurs 
locally. The internal structure described above correlates with parts of a typical Bouma sequence 
(Bouma, 1962) but no complete Bouma sequence has been observed. AB and AD or ADE sequences 
are the most common; AC and ACD sequences are rarely observed. These observations support he 
interpretation that these rocks were deposited from turbidity currents below wave base.

Pebbly wack is similar in all respects to wacke described above except that it contains up to 
1507o, and commonly less than 5Vo, of pebble sized lithic fragments. Pebble sized (2 to 64 mm) 
fragments within wacke include intraformational sedimentary clasts and intermediate to felsic 
metavolcanic rock clasts.

Argillite is widespread but not common in the South Bay and Grace Lake metasedimentary 
sequences. Locally, it occurs as the fine-grained top of graded beds of wacke and siltstone. In these 
cases its thickness is limited to less than l cm and its presence reflects either the very fine-grained 
detrital component of a turbidite or a return to background hemi-pelagic sedimentation. More 
problematical are thicker argillite units that do not display obvious bedding and are usually seen in small, 
poor exposures in which the rocks are highly tectonized. In some cases, these argillites lie along 
presumed faults (e.g. exposures at the west end of Grace Lake and on the south shore of Bobarris 
Lake) and the possibility that they are fault rocks cannot be completely discounted in all cases. Many of 
the examples of this unit occur within arenites of the Grace Lake metasedimentary sequence in which a 
significant argillaceous component is unusual although a convincing example of arenite interbedded 
with, and containing rip-ups of, argillite is seen on the west shore of Louwag Lake.

Conglomeratic Association

Conglomeratic and associated arenaceous metasedimentary rocks are the principal component 
of the Grace Lake metasedimentary sequence and are a minor component in the Exit Bay metavolcanic- 
metasedimentary sequence. Conglomerate and arenite are approximately equally abundant although 
one usually predominates in individual outcrops and outcrop areas.
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Conglomerate commonly forms massive to crudely bedded deposits consisting of boulders, 
cobbles, pebbles and granules in an arenaceous matrix. The conglomerates are commonly clast 
supported although they appear to locally grade into matrix supported conglomerates and pebbly 
arenite. Typically, conglomerates that contain abundant boulders are poorly sorted whereas those with a 
maximum clast size in the pebble of small cobble range are occasionally moderately well sorted.

Most conglomerates are polymictic containing clasts of mafic, intermediate and felsic 
metavolcanic rocks, fine to medium-grained intermediate to felsic intrusive rocks, magnetite ironstone, 
chert, and vein quartz. Rarely, clast types that are normally subordinate or present in trace amounts are 
conspicuously abundant as, for example, on the west shore of Superstition Lake where some beds 
contain up to 100Xo of magnetite ironstone clasts. Locally, as for example south of Southwest Bay, the 
clast population consists exclusively of metavolcanic rocks. The only example of oligomictic 
conglomerate in the map-area occurs between Bergstrand Lake and South Bay of Birch Lake. Here, 
beds of conglomerate in which up to 950Xo of the clasts are feldspar and quartz phyric felsic metavolcanic 
or hypabyssal rock are interbedded with arenite and polymictic conglomerate (Photo 13). The matrix of 
all these conglomerates resembles the arenites discussed below.

Arenites associated with these conglomerates consist of quartz, feldspar and lithic fragments 
and have less than 1507o matrix. The relatively quartz-rich (35 to 600Xo) nature of these arenites serves to 
further distinguish them from the relatively quartz-poor (less than 3007o) wackes discussed above. Most 
beds consist uniformly of medium to very coarse sand-sized grains (0.25 to 2.0 mm in diameter).

Most bedding in conglomerate-arenite sequences is medium to thick (10 to 100 cm). Thin 
bedding (3 to 10 cm) is common in portions of the sequences dominated by arenite. Very thinly bedded 
to laminated rocks (less than 3 cm ) are rare. Very thickly bedded to massive deposits (greater than 1 
meter) are common although many massive rocks, when examined in detail in good exposures have 
subtle internal bedding. Bedding contacts range from being very sharp to gradational. Beds commonly 
change thickness or pinch out laterally and in this sense contrast sharply with the even, continuous 
bedding which characterized the wackes.

Sedimentary structures other than bedding are comparatively rare. Contacts with gradation in 
grain size are common but may be either normal or reverse so that grading can rarely be used to 
indicate direction of younging. Scour is recognized locally and is a reliable indicator of younging 
direction, particularly where rare, thin laminations in arenite are truncated by overlying units. 
Sedimentary structures observed within this unit are compatible with, though not necessarily diagnotic 
of, deposition in a fluvial or alluvial fan depositional environment.

Chemical Metasedimentary Rocks

The principal chemical metasedimentary rocks in the map-area are chert, ferruginous chert and 
magnetite ironstone which occur alone as well as interbedded in various combinations and proportions. 
The most common combination is chert and magnetite ironstone which are typically laminated to thinly 
bedded. Most of these units are interbedded with mafic metavolcanic rocks and are rarely more than 5 
metres thick and commonly less than 2 metres thick. They are most abundant in the upper half of the 
Fox Bay metavolcanic sequence and near the northern contact of mafic metavolcanic rocks with 
intermediate metavolcanic rock sin the Swain Lake metavolcanic sequence.

A distinctive sulphide-bearing chert unit within the Western Peninsula metavolcanic sequence is 
exposed in a trench at the north shore of Southwest Bay. Here, white, grey and mauve chert contains up 
to 1007o sulphides and is cut be quartz and iron carbonate veins. Although much of the sulphide occurs 
as concordant bands within the bedded chert, local discordant relationships suggest it has a secondary 
replacement origin.
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Locally, magnetite ironstone occurs as thin beds (•ciO cm and commonly less than 2 cm thick) 
within wacke-siltstone. It commonly occurs at the top of graded beds and may be scoured by the 
overlying turbiditic wacke beds.

Carbonate occurring within wacke-siltstone of the South Bay metasedimentary unit is interpreted 
to be of metasedimentary origin (Photo 17). The only known outcrops of this unit occur in trenches on 
and near the west shore of the channel into South Bay. The carbonate consists of coarsely crystalline 
calcite and occurs principally in thick beds (t to 5 metres thick). Rare thin ^10 cm) beds occur within the 
wacke and siltstone. The strike of some of the carbonate units diverges significantly from the regional 
strike of the enclosing wackes and detailed mapping has revealed that the carbonate units occur in 
ductile shear zones in which bedding is transposed into the orientation of the regional tectonic fabric 
(Figure 3; Beakhouse, 1985). The carbonates are, therefore, interpreted to be metasedimentary rocks 
rather than veins because they appear to be concordant, they are dissimilar to carbonate veins occurring 
elsewhere in the Birch Lake area and they resemble calcitic marbles elsewhere in the Birch-Uchi belt 
although there is no evidence of stromatolites.

Mafic Intrusive Rocks

Medium to coarse-grained mafic igneous rocks of gabbroic composition are widespread in the 
map-area. The mineralogy of these rocks is characterized by sub-equal abundances of plagioclase and 
mafic minerals (amphibole and/or pyroxene). Most mafic intrusive rocks are equigranular but porphyritic 
varieties characterized by large ^5 cm) equant plagioclase phenocrysts are abundant locally (e.g. north 
of Fox Bay, southwest of Fox Narrows). Grain size is typically in the range of 1 to 5 mm but can be up to 
10 mm. Rarely, in small gabbroic pegmatite patches, the grain size is as large as 30 mm. rains are 
commonly equant but locally the amphibole assumes an acicular habit. The most spectacular example 
of the latter texture was seen in an outcrop 1200 metres southwest of Fox Narrows where randomly 
oriented amphibole crystals 1 to 2 mm wide are up to 40 mm long.

The most extensive gabbro unit in the map-area, referred to here informally as the Shabumeni 
River gabbro sill complex, outcrops within the mafic portion of the Fox Bay metavolcanic sequence 
along the Sabumeni River and in the southern part of Fox Bay. These gabbros are similar in composition 
to and from a textural continuum with medium-grained mafic flows. The gabbro contains numerous thin 
septa and blocks of mafic metavolcanic rocks and metasediments (chert, magnetite ironstone and 
wacke-siltstone). Distinctive, large (1 to 5 cm) plagioclase phenocrysts are similar to, and occur as 
frequently as those occurring in the Fox Bay metabasalts. These observations strongly suggest that the 
Shabumeni River gabbro sill complex is syn-volcanic and is closely related to the Fox Bay metabasalts. 
Rocks mapped as gabbro in this complex likely represent shallow level magma chambers, lava lakes 
and thick flows. The large gabbro mass west of the outlet of Mink Creek is similar in most respects but 
lacks the abundant internal metavolcanic septa and association with medium-grained basalt. It is 
interpreted as a slightly deeper level syn-volcanic sill.

Gabbroic rocks outcropping south of Exit Bay and southeast of Swain Lake are also spatially 
associated with mafic metavolcanic rocks. Medium-grained mafic flows that are compositionally and 
texturally similar to the gabbros occur in both areas. It is possible that these gabbros have an origin 
similar to that suggested for the Shabumeni River gabbro sill complex.

Gabbros that have no obvious relationship to mafic volcanism are those at Louwag Lake, the 
southern part of South Bay and north of Horseshoe Island. At the latter two locations sulphides (pyrite 
and pyrrhotite up to 50Xo) of presumed magmatic origin are common. Both are spatially associated with 
felsic intrusive rocks although it is not clear if there is any genetic relationship.
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Internal Felsic to Intermediate Intrusive Rocks (Aphanitic to Fine Grained)

Rocks assigned to this unit are those igneous appearing rocks occurring within the 
metavolcanic-metasedimentary sequence that are too fine-grained to determine their mineralogy in the 
field and are either demonstrably of intrusive origin or lack evidence for a volcanic origin. Consequently, 
the distinction between rocks of this unit and fine to medium-grained, internal plutonic rocks is somewhat 
arbitrary and need not have any genetic significance. Indeed in some cases, as for example at the east 
end of Swain Lake, the close spatial association of the two units is evidence for a genetic link between at 
least some of the representatives of these two units. The distinction between this unit and intermediate 
to felsic metavolcanic rocks is also unclear where an intrusive origin is not clearly demonstrable. It is 
conceivable that some rocks assigned to this unit are actually intermediate to felsic, massive flows or 
tuffs devoid of bedding, fragments or other primary structures. This distinction is most problematical for 
those units outcropping in the southern part of South Bay.

Rocks of this unit are commonly a light grey or buff colour and weather to a grey, buff, cream or 
white colour. They are aphanitic to fine grained and their mineralogy, other than phenocrysts 
assemblages, could not be discerned in the field. Equigranular varieties, referred to as felsite are less 
abundant than porphyritic phase. Feldspar and/or quartz are the most common phenocrysts. Feldspar 
phenocrysts are commonly euhedral to subhedral tabular crystals that in places display a preferred 
orientation due to flow. Quartz phenocrysts are usually spherical to elliptical and sometimes have 
embayments indicating resorption. Quartz phenocrysts are usually less than 2 mm in diameter but in two 
outcrops (located 1 kilometre west of the entrance to Exit Bay and 1 kilometre northwest of the first 
locality) the size of the quartz phenocrysts is distinctly bi-modal with both 1 to 2 mm and approximately 
10 mm diameter crystals. Amphibole phenocrysts are not common. They coexist with feldspar 
phenocrysts but have not been observed in quartz phyric rocks. The principal occurrences of amphibole 
phenocrysts are on the islands west of the outlet of Shabumeni Lake and at the south end of Shabumnei 
Lake.

Internal Felsic to Intermediate Intrusive Rocks (Fine to Medium Grained)

Fine to medium-grained intrusive rocks occur in five plutons within the metavolcanic- 
metasedimentary belt. These are informally referred to as the Mink Lake stock, Shabumeni Lake stock, 
Shabumeni Narrows stock, Swain Lake stock and Horseshoe Island stock. The location of these plutons 
illustrated in Figure 3 and they are discussed separately below.

Mink Lake Stock

The Mink Lake stock is a granodioritic pluton that underlies approximately 5 square kilometres 
(Thurston et al, 1981). This stock has attracted more attention than others in the area because of the 
occurrence of molybdenum mineralization, the principal occurrence of which lies in the map-area.

Outcrops of the stock within the map-area consist of a medium-grained, pink, equigranular to 
porphyritic, massive, homogeneous biotite granodiorite. Other than the local presence of equant quartz 
phenocrysts up to 0.7 mm in diameter, the lithology is relatively uniform throughout that portion of the 
stock lying in the map-area.

In the eastern part of the portion of the stock within the map-area, the granodiorite is cut by 
numerous quartz veins and aplite dykes. The granodiorite near these dykes locally has a mottled 
greenish-grey or red colour, probably due to epidote and hematite, respectively. Disseminated pyrite and 
molybdenum mineralization occurs within and marginal to the quartz veins.
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Swain Lake Stock

The Swain Lake stock is an elongate, 1 to 2 square kilometre pluton that intrudes mafic 
metavolcanic rocks at the east end of Swain Lake (Figure 3). The rocks in the northwest part of the stock 
are too fine-grained to determine their mineralogy in the field and have been assigned to the aphanitic to 
fine-grained, internal intrusive unit. Their proximity to the medium-grained rocks of this stock and 
similarities in the phenocryst assemblages suggests they are related.

Rocks of this pluton lie in the compositional range monzodiorite, quartz monzodiorite, 
granodiorite, diorite, quartz diorite. Most rocks are quartz monzodiorite. Similar textures and phenocryst 
assemblages occur in all rock types and the pluton is interpreted to consist of a single phase with a 
continuum of compositions through a broad range rather than a multi-phase intrusions. All rock types are 
typically fine to medium-grained (0.5 to 2 mm), pink to grey, weakly porphyritic and massive. Phenocryst 
phases include subhedral to euhedral plagioclase and amphibole. The phenocrysts have a similar form 
to those in the matrix and are commonly only slightly coarser but clearly porphyritic rocks with 
phenocrysts 2 to 3 times the grain size of the matrix also occur.

Horseshoe Island Stock

The Horseshoe Island stock intrudes intermediate and felsic metavolcanic rocks in the vicinity of 
Horseshoe Island (Figure 3). These rocks are portrayed as forming 3 separate stocks on the 
accompanying map, however, the close lithological similarities between them suggest they are closely 
related and they are treated as one unit here. This stock has attracted considerable attention due to 
widespread gold mineralization that is spatially associated with it.

The stock consists of fine to medium-grained (0.5 to 2.0 mm), grey, equigranular, massive to 
strongly foliated tonalite. The appearance of the rock is somewhat variable due to superimposed 
alteration and deformation as well as subtle differences in texture and composition. Biotite appears to be 
the principal mafic mineral although it is commonly altered to chlorite. Cooper (1985) describes the 
alteration superimposed on the rock as including development of secondary sericite, dolomite, ankerite, 
epidote and hematite, as well as albitization and silicification. This alteration appears to be most 
conspicuous in the southern part of the stock in zones having a moderate to strong foliation.

External Felsic to Intermediate Intrusive Rocks

The northwestern portion of the map-area is underlain by a small part of a large unmapped 
granitoid complex that bounds the metavolcanic-metasedimentary belt. This unit is referred to informally 
as the Main prize Lake granitoid complex (Mainprize Lake is 5 kilometres north of the northwest corner 
of the map-area).

The predominant rock type is a medium-grained, grey to pink, massive to weakly foliated 
granodiorite that contains subhedral to euhedral microcline megacrysts. Equigranular, but otherwise 
similar, granodiorite and medium-grained, grey, equigranular, massive to weakly foliated quartz 
monzodiorite are restricted to the margins of the complex occurring within 500 metres of the contact with 
the metavolcanic-metasedimentary sequence.

The equigranular phases and the matrix of the megacrystic granodiorite have a hypidiomorphic 
granular texture with grains typically 2 to 4 mm in diameter. None of these rocks show evidence of 
recrystallization and the weakly developed fabric probably originated during emplacement and 
crystallization of the batholith. A weakly porphyritic texture with subhedral plagioclase phenocrysts up to 
8 mm in diameter is rarely developed in all three rocks types.
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Hornblende is the predominant mafic mineral in all rock types. Biotite is commonly present and 
occurs both as primary grains and as an alteration product of hornblende.

Cenozoic

Quaternary

Pleistocene and Recent

Unconsolidated Pleistocene gravel, sand and clay deposits unconformably overlie the Archean 
rocks of the map-area. In some areas, notable in the southeast part of the map-area. In some areas, 
notably in the southeast part of the map-area and north of the east end of Swain Lake, they form 
extensive deposits that cover most of the bedrock. Elsewhere they occur in depressions between 
outcrop ridges. These deposits are related to a Late Wisconsin glaciation during which ice advance was 
from the east-northeast.

Recent deposits are gravel and clay deposits that represent lacustrine and fluvial reworking of 
Pleistocene deposits as well as organic material rich much and swamp deposits.
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Figure 3 - Regional Geology
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STRUCTURAL GEOLOGY (adapted from Beakhouse 1989)

Foliation and Lineation

Most of the metavolcanics and metasedimentary rocks and some of the intrusive rocks are 
characterized by the presence of a steeply dipping tectonic foliation. The foliation is manifest as the sub- 
parallel alignment of platy, tabular and acicular minerals (chlorite, biotite, muscovite and amphibole) and 
the flattening of clasts as well as individual crystals.

The intensity of fabric development ranges from weak to strong and appears to be a function of 
proximity to major structures such as the Swain Lake deformation zone as well as lithology. Lithologic 
control of fabric intensity can be a function of grain size (e.g. siltstone and fine-grained wacke commonly 
have a stronger fabric than interbedded coarse-grained wackes of similar composition). Gabbro is more 
weakly foliated than interlayered basalt. Differences in primary mineralogy (e.g. argillite has stronger 
fabric than interlayered wacke or arenite) and secondary mineralogy (e.g. strongly hydrated tops of mafic 
flows have more intense fabric than less hydrated interiors of flows) also influence the intensity of fabric 
development. As a generalization, fragmental rocks have a stronger fabric than flows and the matrix has 
a stronger fabric than the clasts.

A lineation commonly occurs in the plane of the foliation. Lineations are manifest as the 
subparallel alignment of acicular crystals (amphibole), mineral aggregates and stretching of minerals 
and fragments. They are most conspicuous in the deformation zones but were noted locally throughout 
the map-area, especially to the northwest of the Swain Lake deformation zone. The presence and 
intensity of lineation development is influenced by the same factors discussed above for foliations.

Folds

Several major folds have been documented in the map-area and others are inferred. A major 
synclinal fold axis within the Fox Bay metavolcanic sequence trends northeasterly along the Shabumeni 
River and through Fox Bay. The position of the fold axial surface trace is inferred from reversals in 
stratigraphic younging direction (obtained from pillowed mafic flows and, to a lesser extent, grading and 
scours in wacke and intermediate tuff). The position of the axial surface trace is well defined in the 
central part of the map-area, but less so to the northeast and southwest, where facing indicators are 
scarce.

A second major fold occurs in the western part of the area underlain by the South Bay 
metasedimentary sequence. Here, wackes and siltstones are deformed into an open, anticlinal fold 
plunging steeply (approximately 80 degrees) to the west. The regional foliation is discordant to bedding 
in the nose of the fold and is approximately parallel to the axial surface. However, it is not clear if this 
fabric is related to the folding event as it is also subparallel to the Swain Lake deformation zone which 
lies several kilometres to the north. The contact between the South Bay and Grace Lake 
metasedimentary sequence is not portrayed on the accompanying maps as being concordant with the 
folded bedding in the South Bay sequence but this may simply be a result of the poor outcrop in this 
particular area which makes it difficult to accurately determine the extent of the sequences. A tight to 
isoclinal, synclinal fold interpreted to be present in the northern part of the South Bay sequence is based 
on limited data in an area of poor exposure.
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The area underlain by the Swain Lake metavolcanic sequence is interpreted to be the convex 
northwards nose of a major fold, although interpretation in this area is hampered by limited outcrop and 
a preponderance of lithologies that lack good bedding and reliable facing indicators. The presence of the 
fold is interpreted on the basis of the distribution of major units as well as limited bedding measurements 
which suggest that the stratigraphy strikes northeast to the south of Swain Lake, strikes east near the 
east end of Swain Lake and strikes northwest in the area between Swain and Grace Lakes. This 
interpretation has significant implications for the regional structure and stratigraphy of the area to the 
south of the map-area because it suggests that units interpreted to be part of cycles one and two 
(Thurston, 1986) are actually correlative. This suggests that the synclinal structure that has been 
interpreted for the Uch[-Confederation Lake area (Goodwin, 1967; Thurston, 1985) may be an 
oversimplification.

Folding is also interpreted to be present in the Grace Lake metasedimentary and metavolcanic 
sequences although its character remains unknown. Much of the available top information, particularly in 
the western part of te unit suggests a southwestward facing, homoclinal sequence but folding is 
interpreted to be present based on two reasons. Firstly, local northward younging requires at least small 
scale folding. Secondly, the Grace Lake metasedimentary rocks are interpreted to overlie both the South 
Bay metasedimentary rocks and the swain Lake metavolcanic rocks which would require an overall 
synclinal structure for the Grace Lake metasedimentary sequence. This stratigraphic relationship is 
relatively clear at the north contact (between South Bay and Grace Lake sequences) but is more 
problematical at the south contact, between the Grace Lake and Swain Lake sequences. The latter 
contact is strongly deformed and no facing indicators were found in the Grace Lake sequence within one 
kilometre of the contact. The stratigraphic relationship is interpreted solely on the basis of a 
predominance of clasts in the conglomerate resembling adjacent Swain Lake metavolcanic rocks. It is 
conceivable that the two sequences are in fault contact.

Deformation Zones

The term deformation zone is used here to refer to mappable zones of high strain which are 
characterized by strong fabric development. The deformation may be a consequence of pure shear or 
simple shear or, more commonly, some combination of the two. The main deformation zone in the map- 
area is referred to as the Swain Lake deformation zone (SLDZ) and extends from Swain Lake to 
Southwest Bay where it bifurcates into a series of related zones which pass north of, through and south 
of the Western Peninsula. Other less extensive deformation zones occur at Exit Bay and Bobarris Lake. 
In addition to a strong fabric, deformation zones also tend to be characterized by intense alteration. 
Consequently, these zones are prone to erosion and glacial scouring which renders them poorly 
exposed.

The following model of the nature of these zones is a composite one based largely on 
observations in the vicinity of Southwest Bay and the western part of the Western Peninsula Areas 
indicated as deformation zones on the accompanying map are, in fact, complex and include some 
weakly deformed rocks enclosed in more intensely deformed rocks. The features discussed below 
appear to occur on scales ranging from kilometres to centimetres in width. Consequently, the distribution 
of a deformation zone on a map is partly a consequence of the scale of mapping.

An idealized deformation zone consists of one or more zones of a strong planar fabric which is 
enveloped by zones having one irregular or anastomosing fabric or two discordant fabrics. 
Comparatively weakly deformed rock bounds the deformation zone but also occurs as "islands" within 
the more strongly deformed rocks.
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The Swain Lake deformation zone is the largest such system in the map-area. In addition to a 
strong planar fabric, this zone is also characterized by parallel mineral and stretching lineations which 
consistently plunge steeply to the northwest. This orientation is similar to that observed for stretching 
lineations in the Fox Bay and Shabumeni Lake metavolcanic sequences. Evidence for simple shear 
consists of C-S fabric relationships and step fractures which suggest that the northwest side has moved 
up relative to the southeast side with a subordinate dextral transcurrent component. This evidence is not 
common, either because there are insufficient suitable oriented (near vertical and perpendicular to 
foliation), good-quality outcrop surfaces to examine or because the deformation zone is predominantly a 
zone of pure shear.

Deformation zones at Exit Bay and Bobarris Lake are poorly exposed and their nature remains 
unknown. Both are interpreted to be deformation zones on the basis of the occurrence of intensely 
altered, strongly foliated rocks along their length.

A conspicuous feature of all deformation zones in the map-area is intense alteration. The 
alteration consists of disseminated iron carbonate and pyrite that is concentrated in zones of strong 
planar fabric development. Associated vein systems characteristically lie outside the zones of strong 
planar fabric development but within zones of irregular or anastomosing fabric. Veins consist of quartz, 
iron carbonate, tourmaline and sulphides. One vein examined in the course of this study and located on 
the west shore of the bay north os Southwest Bay was found to be auriferous. Most of the rocks within 
and marginal to the deformation zone are characterized by hydration alteration more intense than that 
characterizing the region outside of the deformation zone. The strong fabric and strong alteration are 
clearly related but there are two interpretations for this close spatial relationship. One interpretation is 
that the strongly foliated rocks focused fluid flow responsible for their alteration. Alternatively, hydration 
and alteration may have preceded the development of strong fabrics which then developed preferentially 
in altered rocks because of their mineralogy. Early alteration could be focused both by permeable 
lithologic units or by fluid migration along a fault which could originally have been much narrower than 
the subsequent deformation zone. It is probable that both processes act to some degree and the 
relationship is symbiotic with strained rocks facilitating fluid flow and the resultant alteration facilitating 
fabric development.

Faults and Lineaments

Several faults, most of which are parallel or sub-parallel to stratigraphy, are interpreted to cut the 
metavolcanic-metasedimentary belt. The most extensive fault system is that associated with the Swain 
Lake deformation zone. Prominent lineaments and strong deformation associated with this zone are 
compatible with the presence of a fault but they an also be explained by the presence of a deformation 
zone dominated by pure shear. The strongest evidence for faults within this deformation zone arises 
from stratigraphic relationships. For example, the contact between the Western Peninsula and Wagner 
Bay metavolcanics juxtaposes two distinct lithologic assemblages and the limited available top 
information suggests they face one another. The lack of bilateral symmetry argues against folding as an 
explanation for the opposing tops and the presence of a fault is the favoured interpretation. A similar 
argument can be applied to the contact between the Wagner Bay metavolcanic sequence and South 
Bay metasedimentary sequence although again the interpretation is based on limited top information.

The contact between the Western Peninsula and Fox Bay metavolcanic sequence is coincident 
with a branch of the Swain Lake deformation zone and is also postulated to be a fault. Abundant facing 
indicators in the Fox Bay metavolcanic sequence suggest that it overlies the Western Peninsula 
sequence. However, there are no top indicators in the northern part of the Western Penninsula 
sequence to confirm whether they young sympathetically. A felsic flow from the Western Peninsula 
sequence has a U-Pb zircon age of 2740 Ma (F. Corfu, personal communication reported in Thurston, 
1986), identical in age to the youngest volcanic rocks recognized elsewhere in the Birch-Uchi 
metavolcanic-metasedimentary belt (Nunes and Thurston, 1980). Either the contact is a fault or the Fox
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Bay sequence is younger than 2740 Mz.

A portion of the contact between Swain Lake metavolcanic and Grace Lake metasedimentary 
sequences is provisionally interpreted as a fault based upon the recognition of a topographic lineament, 
abrupt change in lithology and intense deformation at the contact (see map, in pocket). Intense 
deformation is inferred from the extremely fissile nature of exposures at the western end of Grace Lake 
but details of the mechanism of deformation and possible sense of shear are unknown.

Faults at a high angle to bedding are common. The amount of offset is usually minor and except 
for one such fault which offsets lithological contacts near the outlet of Shabumeni Lake by less than 100 
metres (see map, in pocket) cannot be portrayed at the scale of the map.

Other topographic lineaments occur but are not mapped as faults because of the lack of 
corroborating structural or stratigraphic evidence. A major regional lineament previously postulated to be 
a fault (Exit Bay Fault, Beakhouse, 1985) was subsequently found to be related to discontinuous zones 
of intense deformation and alteration but is unlikely to be a fault along its full length (Beakhouse, 1987).

Metamorphism

The mineralogy of metasedimentary and metavolcanic rocks as determined in the field is 
consistent with earlier interpretations (Thurston, 1986; Thurston and Breaks, 1978). The widespread 
occurrence of chlorite, epidote and actinolite in mafic metavolcanic rocks and chlorite and biotite in 
wackes suggests most of the metavolcanic-metasedimentary belt has undergone low grade regional 
metamorphism. Within 500 metres of the contact with the Mainprize Lake granitoid complex, mafic 
metavolcanic rocks are composed of hornblende and plagioclase along with rare garnet, indicating the 
presence of a narrow contact metamorphic aureole.
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PROPERTY GEOLOGY

The Birch Lake Property is transected by the Swain Lake Deformation Zone dividing the property 
into three principle lithological and structural settings (Beakhouse 1989).

The north portion of the property is underlain by the Fox Bay sequence of mafic-intermediate 
metavolcanics. The mafic metavolcanics are comprised of massive pillowed, porphyritic and variolitic 
flows and associated hyaloclastic breccias. The intermediate metavolcanics are comprised of massive 
feldspar porphyritic flows. Locally gabbroic intrusives are present. The strike and dip of intercalated 
chemical sediments is parallel to the northeast trending foliation that dips steeply north.

The middle portion of the property is underlain by the Western Peninsula sequence of felsic 
metavolcanic rocks. The felsic metavolcanic rocks are comprised of massive to flow-banded rhyolite, 
hyaloclastite and hyalotuff units. The metavolcanic rock sequences predominantly strike northeast and 
dip sub-vertically. Proximal to splays of the Swain Lake Deformation Zone intense strain and alteration 
produces a gossanous quartz-sericite-carbonate(iron carbonate)-pyrite schist.

The southern portion of the property is underlain by intermediate to mafic metavolcanic rocks of 
the Wagner Bay sequence. The outcrops on the Birch Lake property are comprised of intermediate 
massive flows to fragmental rocks. The massive flows locally host mafic phenocrysts. The fragmental 
units include feldspar crystal tuff, lappili tuff and tuff-breccia. The foliation and bedding directions of the 
units are quite variable across the property.
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Figure 4 - Regional Gold Showings
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ECONOMIC GEOLOGY

The discovery of gold at Red Lake in 1926 precipitated approximately 10 years of extensive 
prospecting activity in the Birch Lake area (Figure 4). This prospecting led to the discovery of numerous 
showings and several mines outside the immediate map-area.

Interest in the base-metal potential of the area was sparked by the discovery of the South Bay 
copper-zinc deposit at Confederation Lake in 1968. Between 1968 and 1972, several airborne 
geophysical surveys were conducted and anomalies were examined by ground geophysics, prospecting, 
trenching and diamond drilling. Only minor sulphide mineralization was revealed by these investigations. 
Evaluation of molybdenum mineralization in the southern part of the Mink Lake stock was also carried 
out at this time.

Recent mineral exploration has concentrated on the gold potential of the area. 

Gold and Silver

Gold and associated silver mineralization in the map-area occurs within a variety of lithologies 
and structural settings. Most known occurrences lie within or southeast of the SLDZ. With the exception 
of an occurrence on the Greencamp property where coarse visible gold was noted in a single sulphide- 
free quartz vein, all known gold mineralization is associated with sulphides (pyrite and, less commonly, 
arsenopyrite or chalcopyrite). These sulphides occur both as disseminations and within and marginal to 
veins.

Examples of gold mineralization associated with disseminated sulphide minerals without 
significant associated veining include the Horseshoe Island property and Hanson property). These 
occurrences are also characterized by the presence of finely disseminated ferroan carbonate which 
together with other alteration products suggests interaction with CO2-bearing fluids.

Examples of gold mineralization associated with sulphides occurring within or marginal to veins 
include the Greencamp property and a new occurrence discovered during the course of this survey 
situated on the west shore of the bay extending north from Southwest Bay. In the latter example, erratic 
gold mineralization is associated with quartz-carbonate-tourmaline-sulphide veins in felsic metavolcanic 
rocks. The erratic and vein associated nature of this mineralization is evident in assays of 6 samples of 
vein material (12.73 oz/ton, 0.86 oz/ton and 0.05 oz/ton), sulphide-bearing wall rock immediately 
adjacent to the vein (0.04 oz/ton and 200 ppb) and weakly pyritic felsic metavolcanic rock several metres 
from the veins, ^2 ppb). Veins with associated gold mineralization are composed of quartz and/or 
carbonate and commonly have associated tourmaline. Although some veins are simple, may display 
crack and seal textures and incorporate thin septa and fills of wall rock with which much of the sulphide 
is associated.

The nature and distribution of known occurrences suggests that the important regional and local 
controls on gold mineralization in the Birch Lake area are related to:

1) secondary sulphides
2) intense alteration
3) zones of high strain and/or strong fabric development
4) zones of extreme ductility contrast
5) high level felsic intrusions
6) stratigraphy and lithology
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Stratigraphic and lithological relationships influence the localization of gold mineralization 
indirectly by creating zones which are susceptible to alteration and deformational structures that are 
more directly related to mineralization. Points 3, 4 and 5 above are all important in the enhancement of 
porosity and permeability which serves to focus subsequent fluid flow. The role of high level felsic 
plutons in the central and southeastern part of the map-area, appears to be passive in as much as 
mineralization occurs in deformed, altered parts of the plutons. Their presence can be regarded as a 
special case of point 4, and their presence serves to localize heterogeneous strain. Some plutons may 
have a more direct relationship to gold mineralization.

Virtually all supracrustal rocks in the map-area have been affected to a greater or lesser degree 
by alteration occurring during diagenisis and regional greenschist facies metamorphism. Hydrated 
mineral assemblages and disseminated, predominantly calcitic carbonate together with minor 
silicification and epidotization are related to these processes. Zones of more intense alteration 
associated with gold mineralization are most easily distinguished from this regional alteration by the 
more ferroan character of the carbonate that commonly imparts a reddish-brown colour to the weathered 
rock. Other types of alteration associated with gold mineralization include intense hydration, 
sulphidation, epidotization, silicification and hematization.

Birch Lake Area Deposits

Two of the most significant gold occurrences in the Birch Lake area include the Springpole Lake 
and Horseshoe Island deposits.

The Springpole Lake property is largely underlain by felsic to mafic volcanic rocks intruded by a 
large diorite intrusion. On the eastern part of the property, the diorite is in contact with alkalic intrusive 
rocks of the Springpole Lake alkalic complex. This complex comprises intrusive and extrusive phases of 
feldspar porphyritic rocks, pyroclastic breccias and a fluorite-bearing carbonatite (Parker and Atkinson, 
1992).

Gold occurs in a number of zones on the property. Such zones include the Main zone, the Vein 
zone, the Portage zone and the Fluorite zone. Most of the gold is hosted in the Main and Portage zones 
where it occurs with disseminated pyrite in fine to medium grained, intermediate tuffs and in intermediate 
to mafic pyroclastic rocks, respectively. The gold occurs in widespread zones characterized by 
sericitization, carbonatization (ankerite), potassic alteration and silicification. The Portage zone lies along 
the trend of a major W-NW trending deformation zone and consists of a number of separate zones 
situated along it. Geological reserves for the Portage zone are 7.9 million tons at a grade of 0.07 oz/t Au.

The Horseshoe Island deposit consists of two discrete zones situated near the contact between 
granodiorite of the Horseshoe Island stock and intermediate metavolcanic rocks. The metavolcanic host 
rocks consist primarily of fine to coarse-grained intermediate fragmentals and a massive, feldspar 
crystal-bearing phase referred to as feldspar-porphyry. The host intrusive rocks include granodiorite and 
trondhjemite.

Mineralization and associated alteration occur in both the metavolcanic rocks and the intrusive 
stock (Figure 4). The largest zone, the AB zone, occurs near the south margin of the intrusion and is 
characterized by a strong linear tectonic foliation suggestive of a high strain zone. The smaller C zone 
has an irregular shape with mineralization paralleling both the stratigraphy and the margin of the stock.

Alteration includes intense pervasive, sericitization, carbonatization, pyritization, silicification as 
well as the presence of epidote and hematite. Disseminated pyrite is the dominant sulphide mineral and 
occurs in abundance between D-5%, but averages less than 207o. The tenor of gold mineralization 
appears to be associated with the abundance of pyrite and also magnetite. Other sulphide minerals 
include chalcopyrite and pyrrhotite. Drill-indicated geological reserves for the deposit are 893,508 
grading 0.14 oz/t Au.
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PREVIOUS WORK

Intensive exploration efforts for gold in the Birch Lake area commenced in 1926, at the same 
time of the discovery of the Howey Mine and the subsequent Red Lake gold rush. During the period 
1926-1940, numerous gold occurrences and prospects were discovered and developed in the Birch 
Lake-Confederation Lake area. Among the prospects discovered during this period were the Argosy 
mine and the Horseshoe Island and Springpole Lake prospects in the Birch Lake area, and the Uchi and 
Bathurst mines in the Confederation Lake area.

Gold production from the Birch Lake-Confederation Lake area has come from a total of nine 
mines. In the order of 250,000 ounces-have been produced from the district during the period of 1928- 
1966 when the last mine was closed down (Parker and Atkinson, 1992). The Argosy mine (Casummit 
mine) has the bulk of production, producing 101,875 ounces of gold. Approximately 276,500 tons of ore 
were milled at a grade of 0.368 oz/t Au.

A surge in exploration occurred in the Birch Lake area during the 1980's, coinciding with the rise 
in the price of gold and the use of flow-through financing for junior companies. One of the more 
prominent efforts was undertaken by Gold Fields Canada Mining Ltd. with joint-venture partners 
Noranda Exploration Co. Ltd. and Akiko-Lori Gold Resources Ltd. in and around the Springpole Lake 
prospect. Extensive drilling has outlined 10 separate gold zones and defined a drill-indicated geological 
resource of about 7.9 M tons grading 0.07 oz/t Au (The Northern Miner 1990). Concurrently, St. Joe 
Canada Inc. carried out a major exploration program near the west end of Birch Lake in the vicinity of 
the Horseshoe Island and Greencamp prospects. Numerous drilling programs undertaken on the 
Horseshoe Island prospect have outlined a resource of 893,508 tons grading 0.14 oz/t Au (Northwest 
Prospector 1990). Noranda acquired all of St. Joes' properties in 1989 and continued exploration of the 
Horseshoe Island and Greencamp prospects.

Within the present Murgor claim group, St. Joe Canada and Noranda carried out programs 
involving prospecting, mapping, magnetic and VLF surveys, some trenching, reconnaissance IP surveys 
and drilled a total of 2 holes. One of the diamond drill holes completed by Noranda in the northeast 
portions of the Birch Lake Property returned 9.3 grams gold per ton over a metre and 1.37 grams gold 
per ton over a metre. Their work (1985-1991) resulted in the delineation of a broad, zone of quartz- 
sericite-pyrite schist situated on the north shore of Birch Lake. The zone is parallel and coincident with a 
few strands of the Swain Lake Deformation Zone. The alteration zone has been intermittently traced 
over a strike length of 5 kilometres over widths of up to 200 metres. Strongly anomalous to ore-grade 
gold values have been obtained from the alteration zone at several locales.
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Table 1 
Previous Work in Birch Lake Property Area

YEAR

1970

1976

1978

1985

1987

1990

1990

1990

COMPANY

Canex Aerial Expl. Ltd.

Maclntyre Mines Ltd.

Maclntyre Mines Ltd. + 
Utah Mines Ltd.

Gold Fields Canadian 
Mining Ltd.

Bond Gold Canada

Noranda Exploration 
Co. Ltd.

Noranda Exploration 
Co. Ltd.

Noront Resources Ltd.

TYPE OF WORK

Airborne Electromagnetics, Three drill holes 
(25891 )

Ground magnetics and Horizontal Loop 
Electromagnetics

Ground Electromagnetics and Magnetics

Airborne magnetics and electromagnetics

Diamond Drilling (Horseshoe Island)

Assaying, Trenching, Geology and 
Prospecting

Two diamond drill holes (Appendix 1)

Humus sampling, Prospecting and Assays
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GEOLOGICAL MAPPING AND SAMPLING PROGRAM

Clark-Eveleigh Consulting was contracted to complete a reconnaissance geological mapping 
and sampling program on Murgor Resources Inc.'s Birch Lake Property. The program was completed by 
Dave Maclean and Andrew Bonnema of Thunder Bay between August 4th and August 25th , 1998. The 
program was supported by Green Airways of Red Lake, Ontario.

The program comprised geological mapping of the shoreline geology and traverses across strike 
with sampling of potential gold-bearing rock types. The program was designed to evaluate the gold- 
bearing potential of the property and to allow for the orientation of future exploration efforts.

The project was supported by Green Airways utilizing the Green's Outpost Camps on Birch 
Lake. The access once on Birch Lake was via boats rented from the Camp.

All assaying was completed by Accurassay Labs of Thunder Bay, Ontario. A total of 57 samples 
were sent for analysis by fire assay with an atomic absorption finish.

A map was produced at 1:5280 for the entire property. The scale was chosen to produce a 
workable size set of map sheets covering the entire property.
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OBSERVATIONS

The Birch Lake property is centered on the eastern end of the Swain Lake Deformation Zone. 
The deformation on the property is associated with the felsic volcanic units and is composed of sericite 
and ankerite within a strained zone of shearing and fracturing. The shearing/fracturing are often filled 
with quartz-ankerite-(tourmaline) veining and disseminated pyrite from trace to 507o.

The deformation is predominantly found on the Western Peninsula where outcropping is less 
than 507o and restricts the amount of prospecting and sampling to find something viable.

Outside the area of deformation, four areas of interest were found. Two of these areas were 
silicified chloritic shear zones with associated quartz-ankerite veins and stringers and 1-307o pyrite. The 
one is located on a point at the entrance to North Bay and the other is on a reef in the northeast corner 
of claim number 1184558. Another is located in the southwest corner of claim number 1184640 on an 
island. The shearing is sericite and ankerite in an intermediate tuff with 2-507o pyrite cubes and random 
white quartz-ankerite veins. The final area of interest was on the east end of an island in the southeast 
corner of claim number 1184561. Multiple quartz-ankerite veining (up to 2007o) is found in 
jasper/chert/magnetite iron formation with only trace pyrite.
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RECOMMENDATIONS

A 3418,000.00 exploration budget is required to further evaluate the potential of economic gold 
mineralization on the Birch Lake Property. The project will be comprised of line-cutting, induced 
polarization, prospecting and diamond drilling. A grid will be established to evaluate the Swain Lake 
Deformation Zones relationship to the Noranda diamond drill intercept. The induced polarization will 
define the sulfide-rich zones associated to gold mineralization. The prospecting and humus sampling of 
the cut grid will create a systematic sampling base to compare to the induced polarization results. The 
diamond drill program will test co-incident humus or rock gold and induced polarization anomalies. The 
lake based induced polarization anomalies may also be tested.



BUDGET

Linecutting
60 kilometres @ SSOO/km ...................................................... 18,000.00

Induced Polarization
60 kilometres @ SlOOO/km ..................................................... 60,000.00

Prospecting
60 days @ SeOO/km . . . . . . . . . . . . . . . . . . . . . . . .. . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,000.00

Humus Sampling (all inclusive)
1000 samples @ 3257sample .. ................................. ......... .... ... 25,000.00

Air Flights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . 7,000.00

Diamond Drilling
2000 metres @ SISO/metre (all inclusive)........................ ........... .. . ... 260,000.00

Reports and Administration .... ...... ........................ . .............. .... 12.000.00

TOTAL 3418,0000.00
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CERTIFICATE OF QUALIFICATIONS

I, J. Carry Clark do hereby certify:

I am a resident of Thunder Bay, Ontario, Canada with address 
120 N. Robinson Dr., P7A 5G6

I have been engaged in base and precious metal exploration 
as a geologist since 1983

I am a graduate of Lakehead University, Thunder Bay, Ontario 
(H.B.Se., Geology, 1983)

I have not received, directly or indirectly, or expect to 
receive any interest in the company and its properties
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Appendix l: 
Noranda Diamond Drill Log and Location
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DIAMOND DRILL LOG

PROPERTY: BLUE EMERALD

Collar 
Collar 
Collar 
GRID:

FROM

0.0

7.6

28.0

Eastings: 19300.00 Collar Inclination: -45.00 
Northings: 19960.00 Grid Bearing: 55.00 
Elevation: 0.00 Final Depth: 196.90 metres

TO LITHOLOGICAL DESCRIPTION

7.6 (Water)

28.0 (Overburden)

100.6 (Mafic Volcanic)
- fine grained to aphanitic, dark green-black, non-magnetic
very uniform with no internal fabric, patchy intervals 15-40cro
wide show parallel, grey-green ghostly laminations, chlorite
and sericite?, l-3mri wide with open to chaotically contorted
microfolds, no apparent fabric on core surfaces but spaced.
parallel fractures are straight S 45-60 degrees to c. a. with
lineated fracture planes, very competent core with 1004
recovery, rare intervals 10-20cm wide may show blocky to ground
recovery
33.5 - 30cm wide interval of pale grey-green, weakly pitted
laminations l-5itm wide @ 45-90 degrees to c. a., with sharp,
wavy margins, no increase in sulphides
35.3 - ground core 20cm wide with chalky, clay coated fracture
surfaces
39.6 - 80cm wide interval with chalky, grey to white clay
coatings along spaced, irregular fracture surfaces
42.0 43.0 ghostly, pale grey laminations l-5nw wide are
subparallel to c. a. and may be pitted as described from 32.5m
50.8 - grey to pale yellow-green, quartz and sericite?, veinlet
5-lOran wide with sharp irregular margins, subparallel to c. a.
51.5 - aa above 6 50.8m folded veinlet is 3-5nm wide and
subparallel to c. a., veinlet may concentrate pyrite up to 34 in
country rock adjacent to vein margins, veinlet is sulphide
barren, ground core over 20-30cm with chalky clay coatings on
fracture surfaces @ 55.3m and 56.1m, no significant increase in
sulphide
55.0 78.0 gradational concentration of fracture
controlled pyrite @ 2-4% but only minor pyrite disseminated
through groundmass, wispy, ghostly laminations 2-5mm wide with
wavy irregular margins 6 45-75 degrees to c. a., @ 55.7m, 58.6m,
63.6m, 66.4m and 70.4m
77.3 - 20cm wide bleach is white-grey with sharp upper and
lower contacts 8 60 degrees is moderate groundmass carbonate
and weak silicification, sulphide barren
- below 90m through mafic volcanic shows gradational
transition to approximately 1-24 sugary, irregular carbonate

Logged by: J.FREGUS 
Date: FEB 22/90 
Down-hole Survey: ACID

FROM

32.10
33.00
34.00
35.00
36.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00

ASSAYS 
TO WIDTH

33.00
34.00
35.00
36.00
37.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00

0.90
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Au g/t

0.000
0.000
0.000
0.000
0.170
0.170
0.000
0.000
0.000
0.170
1.030  
0.170
0.000
0.000
0.000
0.340  
0.000
0.170
9.340  
0.170
0.000
0.000
0.000
1.370   '
0.340  
0.000
0.170  
0.170 v-
0.510  
0.000

LU
ac1 
 ^
occ
LU

Q
LU

o
LU
CC
LU
ea
0H-
J~

z

0.000
0.000
0.000
0.000
0.000
0.000
0.000

A

1  
co
o
0
8 g
LU rp.o  
^ Q
LU Oe z
CO -z. 
LU ^E
CC -2
LU LU

i  ^5
0 Qf LU
LU DC 
0
LU
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o

HOLE No: 90-3
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DIAMOND DRILL LOG

PROPERTY: BLUE EMERALD 
HOLE No.: 90-3

Page 2

-----------------------------------------------------------------------------------------------    --------------------   --- -- . 

ASSAYS
FROM TO LITHOLOGICAL DESCRIPTION

filled cross fractures Inrn wide in random orientations to c. a.
- gradational lower contact over 30cm shows contorted, l-2mn
wide lanvinations and progressively lighter colour change

100.6 187.0 (Felsic Volcanic?)
- fine grained, light grey to pale green-grey, non-magnetic
uniform, unit may be separate felsic rock or a 'pervasively and
intensely silicified and sericitized equivalent to the
overlying mafic volcanic, weak, ghostly foliated defined by
parallel sericite lamallae and 0.5-1. Omm wide, subround to
elongate feldspar? lapilli with patchy distribution
- foliation @ 52 degrees to c. a. @ 103.8m
- patchy weak free carbonate through groundmass and rare.
irregular carbonate filled microfractures in random
orientations to c. a., trace-2% fracture controlled pyrite.
uniform, competent core with 100!k recovery, weak ghostly
foliation persists beyond contact as parallel sericite lamallae
- foliation 48 degrees to c. a. 8 115.6m; 47 degrees to c. a. 6
126.9m
120.0 126.0 very rare Irm wide black? tourmaline? fracture
fills are chaotically microfolded at 10-35 degrees to c. a.
- rare 2-5cm wide milky white quartz and carbonate */-
tourmaline lined veinlets are sulphide barren with sharp.
irregular margins, @ 132.9m, 147ro, 147.3m, 151.8m, 154. 4ro,
156.3m
- patchy, ghostly fabric still defined by sericite lamallae
foliation 38 degrees to c. a. l 132.8m, 48 degrees to c. a. @

169.00 170.00
143.0 - glassy to milky grey quartz and sericite and feldspar?
and chlorite cross fracture is 5-10cm wide with irregular
margins sub parallel to c. a. over 60cm
- below 157m gradational transition from green-yellow to medium
green as chlorite increases relative to pervasive, intense
sericite and strong silicification, but sericite may persist
locally as 10-40cm wide zones aa bleaches in the progressively
darker groundmass, ie. 166-166. 4m
161.3 168.0 locally moderate foliation more apparent in
darker groundmass aa sericite defines a unifoxin fabric @ 50-57
degrees to c. a.
168.3 170.2 pale pink-brown stain through groundmass and
slightly darker along fracture planes may be weak potassic?

FROM

76.00
77.00
97.00
98.00
99.00

100.00

100.60
101.00
102.00
103.00
110.00
111.00
112.00
122.00
123.00
124.00
135.00
136.00
137.00
150.00
151.00
152.00
153.00
154.00
155.00
156.00
166.00
167.00
168.00

1.00
179.00
180.00
181.00
182.00
185.00
186.00

TO

77.00
78.00
98.00
99.00

100.00
100.60

101.00
102.00
103.00
104.00
111.00
112.00
113.00
123.00
124.00
125.00
136.00
137.00
138.00
151.00
152.00
153.00
154.00
155.00
156.00
157.00
167.00
168.00
169.00

0.000
180.00
181.00
182.00
183.00
186.00
187.00

WIDTH

1.00
1.00
1.00
1.00
1.00
0.60

0.40
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00

Au g/t

0.000
0.000
0.000
0.000
NIL
NIL

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.340  
0.000
0.000

HOLE No: 90-3
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DIAMOND DRILL LOG

PROPERTY: 
HOLE No.:

BLUE EMERALD 
90-3

Page 3

HUJM TO LIlllOLOGICAL DESCRIPTION

alteration, groundmass appears granular over 30-60cm wide- 
intervals across the pinkish zone, gradational transitions to 
colour changes, tourmaline? or chlorite? filled microfractures 
may parallel the c.a. below 169.5 over AOcro but no significant 
increase in sulphide from typical to tr-2% 
174.4 181.3 yellow-green sericite rich interval as is 
typical above 157m predominates over the interval with 1-2* 
pyrite, foliation 58 degrees to c.a. at 181.3m
- below 183.2 sericite alteration through groundmass 
gradationally decreases as matrix becomes progressively darker 
green, patchy weak groundmass carbonate may locally cause 
lighter green intervals over 10-20cm widths
- below 187.0 groundmass silicification weakens to 
gradationally become a uniform, fine grained, non magnetic 
mafic volcanic - * therefore the felsic volcanic label from 
100.6-187 is probably an altered equivalent to the overlying 
and underlying mafic volcanic

187.0 196.9 (Mafic Volcanic)
- similar to overlying unit from 28.0-100.6m, fine grained, 
non magnetic, massive to weakly foliated and uniform, tr-1% 
fracture controlled pyrite, foliation 59 degrees to c.a. @ 
189.5m
191.7 193.0 interval shows lQ-15% feldspar as white, 
subround to subangular crystals Irom in diameter supported in 
uniform groundmass, crystal tuff? intercalated within a flow? 
gradational transitions, l-5% sugary, carbonate filled, 
irregular cross fractures are sulphide barren and in random 
orientations to c.a.

196.9 END OF HOLE

new TO
ASSAYS 

WIDTH Au g/t

187.00
188.00

188.00
189.00

1.00
1.00

0.000
0.000

DOW-BOLE SURVEY DATA 

DEPTH INCLINATION BEARING 

91.40 -38.00 55.00 

196.90 -38.00 55.00

HOLS No: 90-3
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Birch Lake Property Sample Descriptions



SAMPLE 
NO.

30251

30252

30253

30254

30255

30256

30257

30258

30259

30260

30261

30262

30263

30264

30265

LOCATION

East end of western 
peninsula

East end of western 
peninsula

East end of western 
peninsula

North end of A-1 traverse

North part of A-2 traverse

South side of western 
peninsula

South side of western 
peninsula

South part of traverse 
A-3

South part of traverse 
A-3

North part of traverse 
A-4

Lake shore of south side 
of western peninsula

Little island south of 
western peninsula

Traverse A-9 on western 
peninsula

Traverse A-10 on western 
peninsula

Small island south of 
western peninsula

ROCK TYPE

Feldspathic Intermediate 
Tuff

17 cm white quartz vein

Lapilli Tuff

Altered Dacite

Tonalite dike

Quartz - sericite schist

Quartz - sericite schist

Rhyolite ( feldspathic pheno 
cryst)

10cm white Quartz vein

10cm white-light grey quartz 
vein

20cm white-light grey quartz 
vein

(*) 1m wide shear quartz 
sericite

Heavily stained quartz sericite 
boulder

Quartz sericite (+J 1m wide 
shear zone

Quartz sericite shear zone

ALTERATION

Minor ankerite and sericite

Well fractured and iron stained

Strong ankerite

Strong ankerite

Iron carbonated

Strong ankerite

Spotty ankerite

Ankerite throughout

strong ankerite

Strong ankerite and sericite

Weak - moderate 
ankerite/sericite

Moderate sericite, weak 
ankerite

MINERALIZATION

2-3"Xo pyrite (blebs "/o cubes )

1-50Xo fine disseminated pyrite

Trace pyrite

Black tourmaline

y/o pyrite cubes

S-5% pyrite (specks "/o cubes )

Au ASSAY 
(g/tonne)

^

3

18

^

^

^

^

17

^

^

11

^

^

86

24



SAMPLE 
NO.

30266

30267

30268

30269

30270

30271

30272

30273

30274

30275

30276

30277

30278

30279

30280

LOCATION

Small island south of 
western peninsula

South side of western 
peninsula

Traverse A-1 1 on western 
peninsula

Traverse A-1 1 on western 
peninsula

Island in south section of 
claim #1209906

Island in south section of 
claim #1209906

Island south of western 
peninsula

Center of traverse A-1 1

North end of traverse 
A-1 8

North end of traverse 
A-1 8

North end of traverse 
A-1 8

Island south of western 
peninsula

Island south of western 
peninsula

Island south of western 
peninsula

Island south of western 
peninsula

ROCK TYPE

Quartz sericite

20cm quartz - carbonated vein

10cm quartz - ankerite vein

Wall rock, sericitic rhyolite

Quartz - sericite

20cm quartz - ankerite vein

10cm white - dark grey quartz 
vein

30cm white quartz - ankerite 
vein

Quartz sericite

10cm quartz - ankerite vein

Sheared sericite / rhyolite

Grey wacke

(*) 2m wide shear zone with 
quartz veins

Chlorite schist

Grey wacke with white quartz 
veinlets

ALTERATION

Vloderate sericite, weak 
ankerite, S trace fuchsite

Ankerite

Weak ankerite

Sericite

Sericite

Weak ankerite

Ankerite

Strong ankerite/sericite

Ankerite

Moderate to strong ankerite

Chlorite

Chlorite

Black tourmaline

MINERALIZATION

3"Xo pyrite cubes

y/a pyrite ( specks b cubes )

2"7o pyrite specks

Trace pyrite

Minor magnetite crystals

Up to 1"7o pyrite cubes

Minor pyrite blebs

Pyrite cubes

Au ASSAY 
(g/tonne)

8

^

^

^

5

^

^

^

^

10

^

^

^

^

5



SAMPLE 
NO.

30281

30282

30283

30284

30285

30286

30287

30288

30289

30290

30291

30292

30293

30294

30295

LOCATION

Traverse 27 on western 
peninsula

Island south of western 
peninsula

Island south of western 
peninsula

Island south of western 
peninsula

Island south of western 
peninsula

Island in birch narrows

Traverse A-19 on western 
peninsula

Traverse A-1 9 on western 
peninsula

Traverse A-19 On western 
peninsula

Traverse A - 22 on 
western peninsula

Traverse A - 23 on 
western peninsula

Traverse A - 23 on 
western peninsula

Birch narrows on western 
peninsula

Birch narrows on western 
peninsula

Birch narrows on western 
peninsula

ROCK TYPE

Rhyolite

Silicified mafic volcanic

Siltstone

White quartz - tourmaline vein

Chloritic shear zone with white 
quartz veinlets

Sheared rhyolite

Sheared rhyolite

Strong shear zone with white 
quartz - carbonated veining

Well folliated felsic tuff

White quartz - carbonated 
veining

Boulder - bands of white 
granular quartz

Altered rhyolite

20cm quartz - carbonate - 
tourmaline vein

Quartz - sericite - ankerite 
schist

Quartz - sericite - ankerite 
schist

ALTERATION

Moderate ankerite 8. weak 
sericite

Silicified ankerite and fuchsite

Biotitic

Chlorite b ankerite

Strong sericite

Weak to moderate ankerite, 
with moderate sericite

Strong ankerite and chlorite

Strong ankerite and sericite

Strong ankerite

Heavy limonite with minor 
hematite

Strong sericite, ankerite and 
fuchsite

Ankerite

Strong ankerite and sericite

Strong ankerite and sericite

MINERALIZATION

Trace pyrite

1 "h pyrite cubes

Tourmaline

3"7o pyrite seams

Trace pyrite specks

Trace pyrite

Trace - 1 "/o pyrite specks

Black tourmaline

Semi - massive pyrite seams

1 "/o - 2"7o pyrite blebs and 
seams

Au ASSAY 
(g/tonne)

^

17

^

^

^

a

*s

~6

*6

B

•e.*

^

*t

l

1



SAMPLE 
NO.

30296

30297

30298

30299

30300

30301

30302

30303

30304

30305

30306

30307

LOCATION

North of birch narrows

North of birch narrows

North of birch narrows

North of birch narrows

North of birch narrows

North of birch narrows

North of birch narrows

North of birch narrows

Entrance to north bay

Entrance to north bay

Island south of western 
peninsula

Little island south of 
western peninsula

ROCK TYPE

Quarts - sericite schist

Jasper - magnetite iron 
formation (strong quartz veining)

Grey wacke with quartz - 
carbonate inclusions

Rhyolite with quartz - 
carbonate veins

Jasper/ chert/ magnetite iron 
formation

Ankerite - quartz - tourmaline 
vein in grey wacke

Red jasper iron formation with 
quartz - ankerite veining

Silicified sheared mafic 
volcanic

15cm ankerite - chert - quartz 
vein

Host rock - sheared chloritic 
mafic volcanic

Silicified mafic volcanic

Altered intermediate tuff

ALTERATION

Strong sericite and weak 
ankerite

Strong ankerite

weak ankerite

Strong ankerite and weak 
sericite

Strong ankerite

Strong ankerite

Strong ankerite

moderate ankerite

Strong ankerite

Strong chlorite with weak 
ankerite

Moderate ankerite

Moderate sericite and ankerite

MINERALIZATION

Black tourmaline

Trace pyrite

Trace pyrite

Pyrite blebs

Trace pyrite

Trace pyrite

1 "/o pyrite cubes

2 - y/o pyrite blebs with some 
cubes

1 - 2Vo pyrite cubes

2 - y/o pyrite specks

2 - 3"Xo pyrite cubes and blebs

Au ASSAY 
(g/tonne)

*f

^Z

^6

^

^6

*t

^

*.4

^

*6

Bt

4
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Assay Certificates



ACCURASSAY LABORATORIES
A DIVISION Of ASSAY LABORATORY SEKVIC-'S INC.^^^^

CLARK-EVELEIGH CONSULTING 
1000 ALLOY DRIVE 
THUNDER BAY, ONTARIO 
P7B 6A5 
Fax (807) 625-9293

1070 LITHIUM DRIVE:, UNIT 2 
Paae THUNDER BAY, ONTARIO P?B SG3

PHONE (807) 623-6448 
FAX (807) 523-6820

Aug 17, 1998 

Job# 9840567 

Pro. Birch Property

SAMPLE # 
Accurassay Customer

1
2
3
4
5
6
7
8
9

10
11 Check
12
13
14
15
16
17
18
19
20
21 Check
22
23
24
25
26
27
28
29

30251
30252 
U0253
30254
30255
30256
30257
30258
30259
30260
30260
30261
30262
30263
30264
30265
30266
30267
30268
30269
30269
30270
30271
30272
30273
30274
30275
30276
30277

Gold
ppb

*5
6

18
<5
O
*l

17
 c*
^
^
11
^
^
86
24

6
O
<5
^
 *5

E
<5
<5
O
<5
10
<5
<J5

Gold
Oz/t

<0.001
0.001
O.001
O.001
0.001
O.001

<0.001
<0.001
0.001
0.001
0.001
0.001
0.001

0.003
O.001
O.001
0.001
O.001
0.001
O.001
O.001
O.001
0,001
O.001
O.001
O.001
O.001
0.001

Certified By: l /lJACggj6f—X u J*^^ ~-—-^ — ^

sewn



ACCURASSAY LABORATORIES
A DIVISION OF ASSAY LABORATORY SERVICES INC

1070 LITHIUM DRIVE, UNIT 2
Page ZHUNDER BAY, ONTARIO P?B 6G3

PHONE (807) (523-6448 
FAX (E07) (523-6820

CLARK-EVELE1GH CONSULTING
1000 ALLOY DRlViE Aug 17, 1998
THUNDER BAY, ONTARIO
P7B 6A5 Job# 9840567
Fax (807) 625-9293

Pro: Birch Property

SAMPLE (# Gold Gold 
Acoirassay Customer ppb Oz/t

30 30278 ^ 0.001
31 Check 30278 ^ <0.001
32 30279 -*S <0,001
33 30280 5 O,001
34 30281 ^ -*0.001
35 30282 17 <'
36 30283 <5 <|
37 30284 ^ <|
38 30285 ^ ^.001

Certified By:

20



CLARK-EVELEIGH CONSULTING 
1000 ALLOY DRIVE 
THUNDER BAY, ONTARIO 
P7B 6A5 
Fax (807) 625-9293

SAMPLE # 
Accurassay Customer

1
2
3
4
5
6
7
8
9

10
11 Check
12
13
14
15
16
17
18
19
20
21 Check
22
23
24

30286
30287
30288
30289
30290
30291
30292
30293
30294
30295
30295
30296
30297
30298
30299
30300
30301
30302
30303
30304
30304
30305
30306
30307

tHUNiSPM-g^?

PH0̂ ,r!!!!.lI
24, 1998

Gold 
PPO

12

Job* 9840585 

Pro: Birch Lake

Gold 
Oz/t

^.001

7
8

10

81
6

<0.001 
O.001 
O.001 
O.001 
O.001 
O.001 
0,001 
O.001 
O.001 
O.001 
0.002 

O.001



Appendix IV: 
Expenditure Chart



Murgor Resources Inc.
Birch Lake Project

Record of Expenses for Mapping. Sampling and Report
August 1998

Carry Clark 1,050.00
Dave Maclean 6,045.00
Andrew Bonnema 4,680.00
Flights (3) 1,363.20
Cabin rental 1,800.00
Boat/motor rental 1,125.00
Fuel (for boat/motor) 143.75
Mileage+Rental 1,950.20
Gas (for above mileage) 67.14
Groceries (Red Lake) 680.88
Groceries/meals 128.92
Accomodation S supper 193.10
Field supplies 50.04
Field supplies 235.65
Maps 33.38
Assays (57) 855.00
Phone and courier 112.50 
Report, drafting
and copies 2.350.00

Subtotal 22,863.76
GST (707o) 1.600.46

Supervision
19 1/2 days (August 4-21, 24-25) - 3310
18 days (August 4-21) - 3260
Birch Lake to Z from + 1 supplies delivery
15 days® 3120/day
15 days @ 375/day
25 ga. @ 35.757gal
17 days (1251 km @ S.207km)

D. Maclean's/A. Bonnema's expenses
@ Balmertown
D. Maclean's expenses
Chaltrek
SRC
@3157sample

TOTAL PROJECT COST 324,464.22



Ministry of
Northern Development Declaration of Assessment;Work 

Performed on Mining Land
Mining Act, Subsection 65(2) and 66(3), R.S.O. 1990

'

Transaction Number (oil ice use)

| Assessment Files Research Imaging

f subsections 65(2) and 66(3) of the 
eview the assessment work a 
Recorder, Ministry of Northe

52N08NW2003 2.18721 CASUMMIT LAKE 900

Instructions: - For work performed on Crown Lands before recording a claim, use 
- Please type or print in ink.

1. Recorded holder(s) (Attach a list if necessary)

REG
BUG 2 C.1908

Name lient Number

Address elephone Number

Fax Number "7:27 -
Name Client Number

Address Telephone Number
C*!*) -J 55 j

Fax Number

2. Type of work performed: Check ( s ) and report on only ONE of the following groups for this declaration.

Geotechnical: prospecting, surveys, 
assays and work under section 18 (regs) D Physical: drilling, stripping, 

trenching and associated assays Rehabilitation

Work Type

^3*

^^ S-^f(

f Day l Month | Ytar
Qlobal Positioning System Data (II available)

.., .,

i

i v o cijk. c, ̂ \ v--^. o~ o D i. yv a 
^ P f 3.

^

^ Day 1 Month 1 ' Year
Township/Area . 
C* - 1 Li * ; CX S ^ *-v *v^l" *~ C1-" r^K-

M or G-Plan Number .
G~ l "7 S \

Office
Commodity

Total S Value of 
Work Claimed (X

NTS Reference

Mining Division *"~T\

Resident Geologist ,
District f

Use

Ai^- 10

A toLkt^
(J f r
^2^ l^AJ^-Z—

Please remember to: - obtain a work'permit from'the Ministry of Natural Resources as required;
.. ,, ,.v - provide proper notice to surface rights holders before starting work; -.r ..- - . '

- complete'and attach a Statement of Costs,'form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two.copies of your technical report.,.^.,. . . . . .

3. Person or companies who prepared the technical report.. (Attach a list'if necessary)
Name i , i^ -— ' \ * \ s-* l - '

Cl|*xV K - t O^V^^J^ C&^S^^v^sa ,^..,....

AddreM rt 1 , -i

Name ••.•••";-.- 11 H: 1 -/;: " ':- ' ' -. .''i .'VV/'-'; ' - ' '- ' -!- .; . . ' '•'••'•f Mi) ('•flOli

Address ' \ " ' "" - ' ' .•.'•""• i - 1

Name i ' - - ; -'; .- ' ; ' ; vi: ^f:'5'' .- -- '•;-!'v /.,: : - -i !y(:"!'IUj!tO:!i".'

Address

Telephone Number
^5 Cf~^.j - ( fo-2.pi 5 ̂  7 2. T y

Fax Number .

Telephone Number; if, .-| : '-i. ' ' -

Fax Number -

Telephone Number

Fax Number

2.18721
4. Certification by Recorded Holder or Agent

RECEIVED
—— AUG 2 1 1 S q O ——

nww L i i o o'*/

GEOSCIENCE ASSESSMENT 
: ' OFFICE

L V - L :* Cy^^-O^C , do hereby certify that 1 have 'personal knowlorlgo nf tho far.fs R ft t
(Print Name)

forth in this Declaration of Assessment Work having caused the work to be performed or witnessed the. same during 
or after its eompletiond.a-e best o^fny knowledge,, the.annexed report is true.

Signature ot Recordea 
C/

Agent's Address fc/ 

fa

Dale

^ Telephone Number Fax Number

0241 (02/80)



5. Work to be recorded and distributed. Work can only be assigned to claims that are contiguous (adjoining) to 
the mining land where work was performed, al the. time work was performed. A map showing the contiguous link 
must accompany this form. '•'•'

Mining Claim Number. Or if 
work was done on other eligible 
mining land, show in this 
column Ihe location number 
indicated on Ihe claim map.

eg
eg

eg

1

2

3

4

5

6

7

0

9

10

11

12

13

14

15

TB 7827

1234567

1234568

A)/ J i C LLg" j? O 
/** rs *- l \ c* TS ^ o

kAL KB^Sf

kfU-lif&Le
ixi? l 1 1 Q ^4~^ k i

s A j j t o *4--b 3 *7

^//s*438
ktLttfiftev
AT/a 1 18+^+0
ktLllfiH+t

umber of Claim 
Its. For other 
ning land, list 
ctares.

16 ha

12

2

/4
/4
12-

/4
3

l
/t
12

rf l /Column Totals

, /W)f//^

Value of work 
performed on this 
claim or other 
mining land.

S26, 825

0

S 0, 892

21b(*

V^S?

IJ-16,

3-f V/

^2^d6

355V

2 if

3^3,
3^5^

-

-? y s'//-?
^"•^ .dohar

f l f l/ 7 (PrjM FuU Narhe)

Value of work 
applied lo this 
claim.

N/A

1 S24,000

S 4,000

S^o
U^ y O O

^ y f̂ fy\

b ^/0d

^•Lfd03

Value of work 
assigned lo other 
mining claims.

S24.000

0

0

^? ^L^^

1 /O */ V

P-V^

3 431
35-Sty

f *™^ lj ̂  X5-*l O^" l v3 ^-^

Bank. Value of work 
to be distributed 
al a future dale.

52,825

0

S4,092

3 lo

3(0
i ^ ' * 

eby certify that the above work credits. are eligible under

subsection 
the claim/wh
Signature di Reciid&O Holder or

Work Regulation 6/96 for assignment to conliguous claims or for application lo

/

T,
r6. Instructions tor cutti

l f
ack credits/that are not approved. '

Some of the credits claimed in this declaration may be cut back. Please check ( s ) in the boxes below to show how

you wish to prioritize the deletion of credits:

D 1. Credits are to be cut back from the Bank first, followed by option 2 or 3 or 4 as indicated. 

C] 2. Credits are to be,cut back starting with the claims listed last, working backwards; or 

Q 3. Credits are to be cut back equally over all claims listed in this declaration; or 

D 4. Credits are lo be cul back as prioritized on the attached appendix or as follows (describe):

2.18721
Note: If you have not indicated how your credits are lo be deleted, credits will be cut 

followed by option number 2 if necessary.

For Office Use Only
Received Stamp

GEOSCIENCE'ASSESSMENT

Deemed Approved Dale

Dale Approved

Dale Notification Sent

Tola! Value of Credit Approved

Approved lor Recording by Mining Recorder (Signature)



-05'97(FRI) 15:14 HIKING RECORDER TDAY TEL:l-80 1J -475-1124 P.-001

Minlslry ol
Nonhnrn Davelopmonl Statement of Coats 

lor Assessment Credit
transaction Numbor (ellice UIB)

aonol Information colleclmJ On Ihlfl lortn In obtained unOor llio auiriwlly of subaiicllon 6(1) of tlis Assessment Work Rogulailon 6/80. Under 
lion A ol Iha Mining Acl, UIB Information Is a public rscord. This InlormoUon will be used lo revlow Ihe asDoaamonl work and corronpond wllh 
mining Ipnd holder. Questions about Ihls colleollon should be directed lo Iho Chlol Minlnu Ruwudur. Ministry ut Nutlliern DavelupmBtil and 

IBS. Bill Floor, U33 Ramaoy Uko Rood. Sudbury, Ontario. P3G OUli.

Work Type

Q '

Units of Work
Depending on the type ol work, list Iho number 
of houru/doya worKud, moltus of drilling, kilo* 
moires of grid line, number ol samples, oio.

3. t Ja^t
,a t M

Cost Per Unll 
of work

M/tL+tK
tJ -l-**/

Tolul Cost

/i *9 9 O ^ 
f 1 t. ^ *

/ uz a /r

/B do*.*

aaocialed Costs (e.g. supplies, mobilization tind demobilization).

t*-

Transportation Costs;

Food and Lodging Costs

au*
Total Vuluc of Assessment Work fO ^

Calculations o( Filing Ulsoounls:

1. Work tiled within two years of performance is claimed at 100Vo of the above Total Value of Assessment Work.
2. If work Is filed after two years and up to five years aller performance, U can only be claimed at 50Vo of tho Tolul 

Value of Assessment Work. If this situation applies to your claims, use the calculation below:

TOTAL VALUE OF ASSESSMENT WORK x 0.50 Total $ vuluo of worked claimed.

Note:
- Work older than 5 years is nut eligible for credit.
- A recorded holder may be required to verify expenditure? claimed in this statement of c 
request for verification and/or correction/clarification. If verification and/or correclion/clarif 
Minister may reject all or part of Ihe assessment work submitted.

ists wilhin 45 days of a

Certification verifying coals:

- (St '

;* t:- r J.

AUG27 1333
GEOSCIENCE ASSESSMENT 

_____ OFFICE

(pl*HS p'Tni lull name)

reasonably be determined and the costs were incurred 

the accompanying Declaration of Work form as 

to make this certification.

, do hereby certify, that tha amounts shown are as accurate as may

tssment work on Ihe lands indiuuted on

l am authorized



OntarioMinistry of Ministere du
Northern Development Developpement du Nord
and Mines et des Mines

Geoscience Assessment Office 
933 Ramsey Lake Road

September 9, 1998 6th Floor
Sudbury, Ontario

PERRY VERN ENGLISH P3E 6B5
P.O. BOX. 494
RED LAKE, Ontario Telephone: (888) 415-9846
POV-2MO Fax: (877)670-1555

Visit our website at: 
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2 .18721

Status 
Subject: Transaction Number(s): W9820.00081 Deemed Approval

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment 
Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in 
Section #6 of the Declaration of Assessment work form.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

If you have any questions regarding this correspondence, please contact Steve Beneteau by e-mail at 
benetest@epo.gov.on.ca or by telephone at (705) 670-5855.

Yours sincerely,

ORIGINAL SIGNED BY
Blair Kite
Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 12753 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2 .18721

Date Correspondence Sent: September 09, 1998 Assessor: Steve Beneteau

Transaction 
Number

W9820.00081

Section:
12 Geological GEOL

First Claim 
Number

1184558

Township(s) l Area(s) 

CASUMMIT LAKE

Status

Deemed Approval

Approval Date

September 08, 1998

Correspondence to:

Resident Geologist 
Red Lake, ON

Assessment Files Library 
Sudbury, ON

Recorded Holder(s) and/or Agent(s):

J.Carry Clark
THUNDER BAY, ONTARIO

PERRY VERN ENGLISH 
RED LAKE, Ontario

Page: 1
Correspondence ID: 12753



r; 174-9
R E F E R E N1 C ESftCFERENC ES

Aft E AS WITHDRAWN FROM DISPOSITION

M.R.O. - MINING RIGHTS ONLY

S.R.O. - SURFACE MGHTS ONL S

M.+ S. - MINING AND SURFACE RIGHTS

Dmxmtion FM*

!i84563
1184378

1184564

1184481 LEGEND

HIGHWAY AND ROUTE No 

OTHER ROADS 

TRAILS 

SURVEYED LINES;
TOWNSHIPS, BASE LINES. ETC

'184 1483
O r

LOTS. MINING CLAIMS. PARCELS. ETC 

UNSURVEYED LINES
LOT LINES
PARCEL BOUNDARY
FINING CLAIMS ETC 

RAILWAY AND RIGHT OF WAY 

UTILITY LINES 

NON-PERENNIAL STREAM 

FLOODING OR FLOODING RIGHTS 

SUBDIVISION OR COMPOSITE PLAN 

RESERVATIONS 

ORIGINAL SHORELINE 

MARSH OR MUSKEG 

MINES

TRAVERSE MONUMENT 
•REMOTE TOURISM SITE

1234012

11843371
DISPOSITION OF CROWN LANDS

TYPE OF DOCUMENT

PATENT, SURFACE li MINING RIGHTS 

" .SURFACE RIGHTS ONLY 

.MINING RIGHTS ONLY

LEASE, SURFACE A MINING RIGHTS 

" .SURFACE RIGHTS ONLY 

" . MINING RIGHTS ONLY

LICENCE OF OCCUPATION

ORDER-IN-COUNCIL

RESERVATION

CANCELLED

1185084

/\BIRCH

- - - - -J.
SAND 81 GRAVEL

NOTE: MINING MIOMTS IN PAMCILS PATf NTED ^MtOtt TO MAY *. 
1913 VH1ED IN OMMINAU PATENTEE *V THE PVftUC 
LANDS ACT. Hi.O **TO, CHAT MO. MC M, *UMEC T

r——r -

•••74ir..-T- t----!--j SCALE: 1 INCH ^ 40CHAINS
INFORMATIpN THAT 

APPEARS ON THIS MAP 
HAS BEEN COMPILED 
FROM VARIOUS SOURCES, 
AND ACCURACY IS NOT 
GUARANTEED. THOSE 
WISHING TO STAKE MIN- 

hlNG CLAIMS SHOULD CON 
SULT WITH THE MINING 
RECORDER, MINISTRY OF 
NORTHERN DEVELOP 
MENT AND MINES. FOR AD 
DITIONAL INFORMATION 
ON THE STATUS OF THE 
LANDS SHOWN HEREON

.^._ l flVBBflH lAlftfl^M'-l/

—

CASUMMIT 
LAKE1184638' H.N.R. ADMHUSTHATIVE DISTRICT

1216700 RED UA'KE
MINING DIVISION

RED LAKE
LAND TITLES/ REGISTRY DIVISION

KENORA

1210703 . '

i 130183

Birch Lake
crL - - -

- Mintetryof164147 I
a- ^ . -X-

r^ /12ia273"1 ..- V i

600 \ \2\0i9
Resources Branch

-5I 0 ?2'305l c ?2'30"-

JANUARY .DATE OF

AU627W98 G-175
52N08NW2003 2.18721 CASDMM1T LAKE

SATTERLY LAKE G - 1874
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