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1.0 SUMMARY

This report describes the work program conducted on the Breakwater 
Resources Ltd. Twinpine property during the period 25 October - 3 November 
1990. The Twinpine property is located in a east-northeasterly trending 
greenstone belt in the Wabigoon Structural Subprovinoe of the Superior 
Province of the Canadian Shield, approximately 17 km south of the town of 
Sioux lookout, Ontario. It consists of two, non-contiguous blocks of 
unpatented mining claims, comprising the West Block (10 claims) and the 
East Block (9 claims) respectively, which are underlain by components of 
both the Minnitaki Group metasediments and the Southern Volcanic Belt, as 
described by Trowell et al (1980). These were staked based on a review of 
all of the existing St. Joseph Explorations Ltd. who had conducted an 
extensive reconnaisance and limited detailed program for base and precious 
metal mineralization in the Sioux Lookout area circa 1980-81.

During the subject program, 5 thin walled BQ diamond drill holes 
totalling 600.5m were drilled, with 2 holes being targeted on an HLEM 
conductor on the West Block, and 3 holes being targeted on an HLEM 
conductor on the East Block. Results are summarized as follows:

a) The HLEM conductor on the West Block, which was tested by drill 
holes TP-90-3 and -4 is apparently related to a series of narrow 
pyrrhotite 1+/- pyrite, chalcopyrite) stringer zones with a total width of 
 elm, hosted in intermediate to felsic pyroclastics and fine grained, 
possibly distal turbiditic sediments. The rock enclosing and adjacent to 
these stringer zones for several cm has undergone intense chloritization. 
No significant base or precious metal values were detected in these 
zones. It is concluded that this mineralization is epigenetic in origin 
and not in itself of further economic interest. However, the coarse 
intermediate to felsic pyroclastic rocks which in part enclose this zone 
should be examined in more detail;

b) The HLEM conductor on the East Block, which was tested by drill 
holes TP-90-1, -2 and -5 reflects a body of volcanogenic sulphide 
mineralization, ranging from 3m of ^0* bedded pyrrhotite -f pyrite hosted 
in intermediate to felsic medium ash to lapilli tuff in TP-90-1, to 21.2m 
of disseminated to massive pyrite + minor pyrrhotite * trace chalcopyrite 
hosted in intermediate to felsic medium ash tuff to aggolmerate in 
TP-90-2, 200m to the east. Hole TP-90-5 intersected a narrow (i.e. 3m 
wide) zone of semi-massive to massive pyrite + minor pyrrhotite * trace 
chalcopyrite in intermediate to felsic lapilli tuff to aggolmerate in 
TP-90-3, drilled in section with and approximately 50m below the 
intersection in TP-90-2. Only minor, weakly anomalous base metal values 
were detected in association with this sulphide body, but whether this is 
because it is actually completely barren of base metal mineralization, or 
because only a base metal-deficient portion of it was intersected, is 
problematical. Further testing of this body, and the horizon on which it 
occurs, is required.

Recommended work consists of mapping and lithogeochemistry to 
evaluate structure and alteration on the two claim blocks, further 
geophysical evaluation of the volcanogenic sulphide body on the East 
Block, and evaluation and acquisition of other favourable-appearing 
conductors in the area.
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2.0 INTRODUCTigj

This report describes the work program conducted on the Breakwater 
Resources Ltd. Twinpine property during the period 25 October - 3 November 
1990. The TVinpine property is located in a east-northeasterly trending 
greenstone belt in the Wabigoon Structural Subprovince of the Superior 
Province of the Canadian Shield.

2.1 PROPERTY LOCATION, DESCRIPTION AND ACCESS

The property is located approximately 17 km south of the town of 
Sioux Lookout, Ontario (see Figure 2.1). It consists of two, 
non-contiguous blocks of unpatented mining claims, comprising the West 
Block (10 claims) and the East Block (9 claims) respectively (see Table
2.1 and Figure 2.2).

Access to the property is most easily obtained either by boat or air 
(float- or ski-equipped fixed wing or helicopter) from Sioux Lookout. 
Ground access for four-^wheel drive trucks is possible to within 
approximately 3km of the East Block, from the south, by means of a 
Canadian Pacific Forest Products Ltd. logging road which traverses 
northeastward from the Basket Lake Road, which in turn intersects the 
Trans-Canada Highway 17 approximately 20km west of Ignace, Ontario.

2.2 PHYSIOGRAPHY

The Twinpine property generally exhibits rolling topography, with a 
maximum relief of approximately 25m in the West Block, and 15-20m in the 
East Block. Drainage is generally poor, with low areas commonly being 
covered with wet overburden (although actual standing water is not 
cannon). Drainage from the West Block is predominantly eastward, and from 
the East Block predominantly westward, in both cases into Twin Bay of Lake 
Minnitaki (see Figure 2.2). The result is that outcrop exposure is 
generally limited to 2% or less, although locally on high features, it may 
reach 103;.

Mature cedar is the most common tree type in low lying wet areas. 
Lesser alder occurs as well, but this tree type tends to be most prevalent 
in the vicinity of running water such as creeks. All lakes are surrounded 
for 25-50m by open, hummocky and grassy areas with scattered alder. 
Higher, better-drained areas are populated, in approximate order of 
abundance, by mature poplar, jackpine, balsam and birch.

2.3 PREVIOUS WORK

Previous exploration in the subject area has focused predominantly on 
gold, given the numerous high-grade quartz vein-hosted occurrences in the 
vicinity of Lake Minnitaki. In fact, these ocoirrences represent some of 
the earliest known gold discoveries in Northern Ontario, as a result of 
the area being made relatively accessible in the middle-19th century by 
the Transcontinental Railroad. These gold occurrences, and their 
histories, are summarized by Ferguson et al (1971) and Beard and Garrett 
(1976).

During the period 1961 to 1966, Minnitaki Iron Range Ltd. conducted
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exploration on an iron formation located between Twin Bay and Southeast 
Bay, immediately south of the current East Block of the Twinpine property 
(G. Seim, MNEM, personal oomnunication). Several tens of millions of tons 
of material grading approximately 191 acid soluble iron was estimated to 
occur, and the claims were subsequently patented (see Figure 2.2).

Other than the above, no work is recorded in the area south of Lake 
Minnitaki surrounding Twin Bay until the reoonnaisanoe program conducted 
by St. Joseph Explorations Ltd. during the period 1980-81 (Rayner, 1981). 
This company staked numerous blocks of claims throughout the Sioux Lookout 
area, based on a detailed evaluation of existing data in MNEM assessment 
files and reports (Millholland, 1981) and of an Ontario Government 
airborne geophysical survey, and on the results of a lake sediment 
sampling program conducted by St. Joseph's predecessor, Sulpetro Minerals 
Ltd. (Rayner, 1981). All such blocks were mapped at 1:2500 or 1:5000, and 
surveyed by ground magnetometer and HLEM programs (Rayner, 1981; Rayner 
and Wright, 1981). This resulted in the selection of a number of 
geophysical anomalies considered favourable in terms of potential to 
represent base metal targets, however, due to financial difficulties, no 
further work was conducted, and all of the claims were allowed to lapse. 
After a review of all of the existing St. Joseph data (laderoute, 1989), 
Noramco Explorations Inc. staked two of the roost favourable geophysical 
anomalies (one each on the current East and West Claim Blocks), based on 
the nature of each conductor and its geological setting.

2.4 NORAMCO EXPLORATIONS OCTOBER-NOVEMBER 1990 WORK FKXRAM

During the period 25 October to 3 November 1990, Noramco Explorations 
Inc. contracted Northwest Geophysics Ltd. of Thunder Bay, Ontario, to 
drill 600.5m of thin-walled BQ core in 5 holes to test the two 
aforementioned targets. 42 samples were collected for geochemical 
analysis by X-Ray Assay Laboratories of Toronto, Ontario (32 were analyzed 
for Au, Ag, Cu, Zn and Fb, and 10 for Li, Be, B, Na20, MgO, A1203, P2O5, 
K2O, CaO, Se, Ti02, V, Gr, MnO, Fe203, Co, Ni, Cu, Zn, As, Se, Sr, Y, Zr, 
Mo, Ag, Cd, Sn, Sb, Ba and Fb).
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3.0 GEOLOGY

3.1 REGIONAL GBODDGY

The Twinpine property is located in a east-northeast trending 
greenstone belt, that is in turn part of the Wabigoon Structural 
Subprovince of the Superior Province of the Canadian Shield. From north 
to south, this belt is subdivided into the Northern Volcanic Belt, the 
Patara Group Metasediments, the Abram Group Metasediments, the Central 
Volcanic Belt, the Minnitaki Group Metasediments, and the Southern 
Volcanic Belt (Trowell et al, 1980). Ihe TWinpine property is underlain 
by components of both the Minnitaki Group and the Southern Volcanic Belt, 
so these are summarized front Trowell et al (1980) as follows:

a) The Minnitaki Group is composed predominantly of wacke-siltstone, 
arkose and granitoid-clast conglomerate (the latter likely derived from 
erosion of hypabyssal sub-volcanic intrusions and unroofing of nearby 
granitic batholiths). These are located primarily in the vicinity of the 
eastern portion of lake Minnitaki, and may represent proximal resedimented 
turbidites. The finer grained wacke-siltstones to the southwest are deep 
water turbidites. It has been suggested that the Minnitaki Group is the 
folded equivalent of the Abram Group (Johnston, 1969), but it is more 
likely a younger clastic metasedimentary sequence (Turner and Walker, 
1973); and

b) The Southern Volcanic Belt lies along strike from, and appears to 
be in part correlative with, the Central Sturgeon Lake Volcanics. As 
such, it comprises predominantly pillowed and amygdaloidal mafic flows 
which may also be correlative with a mafic flow sequence which underlies 
the intermediate volcanics of the Central Volcanic Belt. A zone of 
predominantly intermediate to felsic pyroclastics, comprising lithic tuff, 
heterolithic tuff-breccia and minor crystal tuff, occurs in the 
northeastern portion of Southeast Bay of lake Minnitaki, and extends an 
unknown distance to the east (and also to the west; see 3.2 Property 
Geology below).

Trowell et al (1980) suggest that the contact between the Minnitaki 
Group and the Southern Volcanic Belt is fault-bounded, with the more 
intimately interfingered portions resulting from splay faults which 
intersect in a complex manner. However, this author has suggests that 
this is not true, at least on the Twinpine property (see 3.2 Property 
Geology below).

Intrusive units in the Sioux Lookout area range from mafic dykes and 
sills, which intrude virtually all metavolcanic and metasedimentary 
sequences, to felsic (i.e. quartz-, feldspar-, and quartz-feldspar 
porphyry, granodiorite and aplite) dykes, sills and plugs which occur in 
the metavolcanics and the Patara Group Metasediments. Metamorphic grade 
in the area is predominantly of middle to upper greenschist facies, 
although Millholland (1981) reports unspecified occurrences of amphibolite 
grade mineral assemblages.
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3.2 PROPERTY GEOLOGY

Ihe geology of the property is detailed by Rayner (1981). The 
following sections, which summarize the geology of each claim block, are 
derived from that reference and modified by this author's observations. 
Map l depicts the generalized geology of the area encompassing the two 
claim blocks.

3.2.1 West Block

Rayner (1981) reports this block (formerly known as the Twin Bay 
property by St. Joseph Explorations Ltd.) to be underlain by mafic to 
intermediate volcanics and clastic and chemical metasediments (presumably 
cxxnponents of the Southern Volcanic Belt and the Minnitaki Group sediments 
respectively, although the chemical sediments may actually be part of the 
volcanic stratigraphy), which are locally intruded by diorite to feldspar 
porphyry dykes. Clastic sediments are most abundant, underlying 
approximately 801 of the property (based on available outcrop exposure). 
It is suggested, therefore, that this block is located within the contact 
zone between the Southern Volcanic Belt and the Minnitaki Group, (see Map 
1).

Mafic volcanics, which occur in a small band in the northeastern 
corner of the block, are fine to medium grained massive to well foliated 
chloritic flows. Of particular note, however, is the occurrence of 
intermediate to felsic pyroclastics (i.e. fine to coarse ash and lapilli 
tuff) in drill core (i.e. holes TP-90-3 and -4; see 4.0 Diamond 
Drilling). This composition is confirmed by whole rock major, minor and 
trace element geochemistry of samples taken of this material (see 4.0 
Diamond Drilling). Such a lithology was not observed on surface in the 
West Block (Rayner, 1981).

Clastic metasediments consist mainly of interbedded arenite and 
argillite with minor occurenoes of litharenite, pebble conglomerate and 
greywacke. Foliation normally approximately parallels bedding, which is 
oriented from 075-90 to 100-90. According to Rayner (1981), graded 
bedding, where observed, suggests a stratigraphic "up" direction to south 
in the north part of the block, and to the north in the south part of the 
block, which indicates the occurrence of a nearly isoclinal synclinal fold 
through the claim group with a nearly east-west trending axis. Rayner 
(1981) also reports soft sediment deformation, flame structures, channel 
scouring and numerous "Z" drag folds within the clastic metasediments. 
Fine grained sediments observed by this author in drill hole TP-90-4 (see 
4.0 Diamond Drilling) exhibit textures typical of deep water distal 
turbidites, which is in agreement with the observations of Trowell et al 
(1980; see 3.1 Regional Geology). Medium to coarse grained euhedral 
pyrite is observed to occur within the clastic sediments in several 
locations (Rayner, 1981); this author has observed graphite along shear 
planes within argillite in drill core (i.e. holes TP-90-3 and -4; see 4.0 
Diamond Drilling).

Chemical sediments are represented by a chert-magnetite-jasper iron 
formation frm 10-25m wide that is enclosed by the clastic sediments. The 
sediments are crosscut in two locations by 10-15m wide diorite dykes that
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apparently grade into feldspar porphyry.

According to Rayner (1981), the dominant structural feature on the 
block is major fault that passes through Twin Bay. He cites as evidence 
extensive shearing, drag folding and tension fracturing of the clastic 
sediments along the west shore of the bay. As noted above, he also 
proposes the occurrence of a synclinal fold whose axis traverses nearly 
east-west through the block. The intersection of the these two structures 
would be in the vicinity of the channel which connects Twin Bay to Lake 
Minnitaki.

3.2.2 East Block

Rayner (1981) reports this block (formerly known as Twinpine Bay by 
St. Joseph Explorations Ltd.) to be underlain by mafic to intermediate 
volcanics, minor clastic and chemical sediments and gabbro, diorite and 
feldspar porphyry intrusions. The volcanics, which are presumably 
components of the Southern Volcanic Belt, are the most abundant lithology 
on the property (i.e. approximately 701, based on available outcrop 
exposure). Again, this block apparently lies within the contact zone 
between the Southern Volcanic Belt and Minnitaki Group, although at a 
somewhat lower position stratigraphically than the West Block, given the 
preponderance of volcanics over clastic metasediments (see Hap 1).

According to Rayner (1981), pillowed to massive mafic flows and minor 
tuffs, and massive intermediate flows, tuffs and breccias comprise the 
volcanic units. Rayner (1981) also suggests that the intermediate to 
felsic volcanics that he observed on surface may in fact be silicified 
mafic volcanics, based on the abundance of mafic minerals they contain and 
on patterns of distribution of data points on an AFM diagram. During the 
subject drilling program, the present author observed what appear to be 
intermediate to felsic volcanics (crystal and lapilli tuff to agglomerate) 
similar to those occurring on the West Block in drill core (i.e. holes 
TP-90-1, -2 and -5; see 4.0 Diamond Drilling), based on colour index, bulk 
hardness and macroscopic mineralogy. However, whole rock major, minor and 
trace element analyses of samples (see 4.0 Diamond Drilling) gave 
inconclusive results. It is worth noting that Trowell et al (1980), 
indicate that felsic pyroclastics occur in the northeastern portion of 
Southeast Bay in the upper portion of the Southern Volcanic Belt. This 
represents the same approximate stratigraphic interval as the East Block, 
barring significant structural complications. It is suggested, therefore, 
that the available evidence better supports the occurrence of true 
intermediate to felsic volcanics on the East Block, rather than altered 
(i.e. silicified) mafic volcanics. Minor sulphide mineralization, 
generally pyrite and lesser pyrrhotite is observed to occur locally in the 
volcanics on surface. A significant zone of apparently volcanogenic 
massive sulphides, predominantly pyrite with minor pyrrhotite and 
chalcopyrite, was intersected in the three diamond drill holes drilled on 
this block; this is discussed in detail in 4.0 Diamond Drilling.

Clastic sediments on the East Block comprise, according to Rayner 
(1981), siltstone and mudstone as thin and discontinuous bands in the 
southeastern and south-central portion of the block. The present author 
also observed interbedded graphitic argillite and chert of unknown
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thickness (i.e. ^Om) in all three holes drilled on this block (see 4.0 
Diamond Drilling).

A number of mafic intrusions (gabbro to diorite) are reported to 
occur on the block, as discordant bodies of unspecified size. A 
discontincus band of feldspar porphyry, again of unspecified extent, is 
reported to occur in the northeastern portion of the block, associated 
with intermediate to felsic volcanics.

Rayner (1981) indicates that the dominant structural feature in the 
area of the East Block is a fault which apparently lies beneath lake 
Minnitaki, as evidenced by extensive shearing along the lake shore. 
Otherwise, only minor, discontinuous shearing of unspecified orientation 
occurs in the central portion of the block. The stratigraphy on the 
block generally strikes 070 to 090 degrees and dips vertically to steeply 
north (i.e. 70 degrees or more).
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4.0 DIATOND DRILLING

4.1 INTRODUCTION

In 1989, Noramoo Explorations Inc. conducted a detailed evaluation of 
existing data for the Sioux lookout area in order to determine potential 
for the occurrence of economically interesting oonmodities, including base 
metals and gold (laderoute, 1989). An examination of data from the 
regional reoonnaisanoe program, and detailed property exploration 
programs, conducted by St. Joseph Explorations Ltd. in 1980-81, suggested 
that two HLEM conductors in the Twin Bay area of Lake Minnitaki exhibited 
good potential for VMS base metal mineralization. Specifically:

a) Both are well defined conductors, with good in-pnase response and 
relatively short strike length (i.e. less than 1000m), which tend to rule 
overburden and formational effects respectively;

b) Both are located in the vicinity of the contact between 
metavolcanics including intermediate to felsic pyroclastics (i.e. the 
Southern Volcanic Belt) and metasediments (i.e. the Minnitaki Group), an 
environment which may be reasonably interpreted to reflect waning 
volcanic activity and renewed sedimentation in an ancient ocean basin. 
This is known to be a favourable environment for the occurrence of VMS 
base metal deposits (e.g. Lydon, 1984); and

c) Both are located in an area which has received little or no 
previous attention with respect to base metal exploration, and which 
therefore has untested potential for the occurrence of a VMS base metal 
deposit.

It was found that the old St. Joseph Explorations grid was still 
useable, so the drill holes were targeted based on this grid and the 
geophysics which had been conducted on it. Northwest Geophysics Ltd. of 
Thunder Bay, Ontario, was contracted to conduct the drilling. At total of 
600.5m of thin-walled BQ core in 5 holes was drilled, with three holes 
being targeted on the conductor covered by the East Block, and two holes 
on the conductor covered by the West Block. Tables 4.1 and 4.2 summarize 
each hole. Logs are presented in Appendix B, while a complete listing of 
geochemical analyses is given in Appendix C.

4.2 WEST BLOCK GRILLING

Two holes were drilled on the West Block to test an HLEM conductor 
located between L4E at 0+40N and L11E at 1+75N (see Figure 4.1). 
Calculated parameters from the HLEM data suggest that the depth of the top 
of the conductor at its strongest point on LBE at 1+35N is 10m, and that 
it dips steeply to the north. The first hole, TP-90-3, was drilled to 
test the anomaly along the LBE section; TP-90-4 was drilled to test it 
along the L7E section as follow up.

4.2.1 Hole TP-90-3

This hole was collared into a unit of argillite with minor interbeds 
of intermediate medium ash tuff (see Figure 4.2). No graphite and only 
traces of pyrite were observed in the argillite. The remainder of the
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hole (i.e. to 101.5m depth) comprises intennediate to felsic medium ash to 
lapilli tuff. The only apparent explanation for the conductor is a thin 
(i.e. 20cm wide) chloritic zone hosting approximately 10* pyrrhotite as 
stringers and elongated aggregates paralleling the foliation (see Figure 
4.2). No significant base or precious metal mineralization was detected 
in this zone. Note that this zone correlates well with the calculated 
down-dip extension of the conductor, assuming an 80 degree northward dip.

4.2.2 Hole TP-90-4

This hole was drilled 100m to the west of T&-90-3, beneath a 
moderately strong portion of the conductor (see Figure 4.3). The hole 
intersected a series of intermediate to felsic pyroclastics similar to 
those in the more easterly hole, which enclose a 21.8m thick fine grained 
unit exhibiting highly contorted, alternating medium and dark green bands 
up to 5cm wide. It is suggested that this is a clastic sedimentary unit 
which has been disrupted by soft-sediment deformation. Ihe markedly 
different (i.e. apparently more mafic mineral-rich) composition of this 
unit relative to the volcanic rocks comprising the remainder of the hole 
may be an indication of a distinct origin, so it is further suggested that 
this may be a distal deep water facies turbidite which has been deposited 
into the local intermediate to felsic volcanic sequence. This unit hosts 
two thin (i.e. on 20cm wide and one 40cm wide) zones of stringer 
pyrrhotite mineralization similar to that observed in TP-90-3; the deeper 
in the hole of the two contains minor chalcopyrite as well. Again, these 
correlate well with the predicted location of the conductor in the hole, 
assuming a near vertical to steep northward dip (see Figure 4.3), and 
again, no significant base or precious metal values were associated with 
these zones.

4.3 EAST BLOCK DRILLING

Three holes were drilled on the East Block to test an HUM conductor 
detected by St. Joseph Explorations Ltd. (Rayner and Wright, 1981), 
located between LIE at 4+70S and L5E at 4+80E (see Figure 4.4). 
Calculated parameters indicate that at its strongest point on L4E at 
4+85S, the top edge of the conductor is at a depth of 25m, and it dips 
approximately vertically. Hole TP-90-1 was targeted to test a moderately 
strong portion of the conductor on the I2E section* Hole TP-90-2 was 
targeted to test the strongest portion of the conductor on the L4E 
section, while TP-90-5 was collared in the same location as TP-90-2 but 
drilled with a steeper dip, to test mineralization intersected in the 
latter hole in section and down-dip.

4.3.1 Hole TP-90-1

This hole was collared into mafic to intermediate fine grained 
massive flows, with minor interflow units of medium ash to lapilli tuff, 
forming a unit 92m thick (see Figure 4.5). Beneath this sequence occurs a 
7.5m thick unit of intermediate to felsic ash to crystal and lapilli tuff, 
which becomes generally richer in increasingly coarse-grained angular 
quartz fragments towards the basal portion of the unit. The lowermost 
5.2m of this unit contains ID-20% pyrrhotite and -O* pyrite and 
chalcopyrite as finely laminated irregular and linear aggregates and 
randomly oriented angular aggregates. Given the pyroclastic nature of the
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host unit, and the general lack of alteration (except for minor, localized 
sericitization) and quartz veining, it is suggested that the former 
represent bedded sulphides, the latter are sulphide fragments, and that 
both are volcanogenic (i.e. syngenetic) in origin. Immediately underlying 
this is a unit of interbedded graphitic argillite and minor chert (i.e. 
approximately 801 argillite : 201 chert); the thickness of this unit is 
irdetermirant, but greater than 30.5m. Sedimentary structures such as 
cross-bedding, slump structures, etc. are well preserved. This unit 
contains 5% quartz veining, and locally S-10% pyrite -f pyrrhotite 
aggregates.

Examination of Figure 4.5 shows that there is no apparent correlation 
between the sulphide bearing pyroclastic or the graphitic argillite and 
the HIM conductor. This is notwithstanding the fact that in TP-90-2 and 
-5 (see 4.3.2 below), there is a good correlation between these features. 
The explanation for this is unclear, although two possiblities present 
themselves:

a) Some cryptic structural complexity is involved, offsetting that 
portion of the conductor occurring above the hole to the north; or

b) There is another body responsible for the conductor depicted on 
Figure 4.5, and TP-90-1 was drilled over the top of it. This assumes that 
there is no conductive response from the sulphide-bearing pyroclastic.

Which of these two cases is more realistic is unclear, since neither 
can be ruled out on the basis of the available data. Further geophysical 
evaluation of this body is required (see 5.2 Recommendations).

4.3.2 Hole TP-90-2

The general sequence of geology intersected in this hole is similar 
to that intersected in TP-90-1 i.e. mafic to intermediate flows overlying 
sulphide-bearing intermediate to felsic pyroclastics, which in turn 
overlie interbedded graphitic argillite and chert (see Figure 4.6). 
However, the intermediate to felsic pyroclastic unit is markedly 
different. It is 21.2m thick, and fragment size ranges from locally well 
laminated fine to medium ash to crystal tuff, to volcanic agglomerate, 
with fragment size generally increasing down-hole. Host strikingly, it 
contains numerous zones of semi-massive to massive sulphides, the thickest 
of which (i.e. 3.5m) occurs at the very base of the unit. These comprise 
predominantly pyrite, with minor (i.e. X-2%) pyrrhotite and trace 
chalcopyrite. The sulphide content of the unit overall is approximately 
30^ The following sulphide textures are noted, in approximate order of 
abundance:

a) Anhedral fine grained masses interstitial to silicate fragments;

b) Angular sulphide fragments up to 10cm in size, with fine grained 
interiors and medium grained margins;

c) Spheroidal pyrite aggregates up to 2cm in size, exhibiting 
concentric internal laminations or radiating acicular textures;

d) Crudely banded or layered masses with abundant interstitial
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silicate gangue;

e) Disseminated fine to medium grained grains and angular fragments 
less than Ion in size; and

f) Minor, local sulphide stringers which cross-cut all other 
material.

Again, generally, sulphides become coarser grained, and exhibit 
coarser fragment size and less of a layered nature, down-hole. Proposed 
explanations for each of the above textures are as follows:

a) This may represent material precipitated from sulphide-rich fluids 
circulating through piles of volcanoclastic silicate fragments;

b) Angular sulphide fragments may themselves be volcanoclastic, 
resulting from brecciation and ejection of previously precipitated 
sulphides by ongoing pyroclastic activity. Fragment margins have 
subsequently been recrystallized, perhaps by interaction with hot 
circulating sulphide-rich fluids as described above;

c) Spheroidal pyrite aggregates are suggested by Fralick et al (1989) 
to result from colloform deposition of pyrite influenced by organic (i.e. 
microbial) activity. The carbon (i.e. graphite) observed in the 
underlying argillite, and dark-coloured material observed in the sulphides 
which may also be carbonaceous, may represent relics of such organic 
activity. The occurrence of organic agents around submarine hydrothermal 
vents is well documents in modern cases (e.g. Red Sea, East Pacific Rise, 
Galapagos Rift, etc.; Fralick et al, 1989), and is strongly evidenced for 
some Archean sulphide occurrences (e.g. Kidd Creek, Helen Iron Formation 
(Michipicoten Belt); Goodwin et al, 1985);

d) This banding or layering may in fact represent relict bedding, 
perhaps as a result of fall-out of sulphide material from a hydrothermal 
plume and ejection from a vent. An complementary mechanism which may have 
operated simultaneously is more quiescent precipitation of sulphides due 
to cyclic discharge of sulphide-rich fluids into a stagnant bottom layer 
of seawater (Fralick et al, 1989);

e) Disseminated grains and small fragments, which are hosted 
primarily in ash tuff layers, may be due to deposition of finer grained 
material from a sulphide plume during more quiescent periods of volcanism; 
and

f) Stringer sulphides cross-cutting all other material likely result 
from post- (or possibly syn-) depositional remobilization of sulphides due 
to metamorphism, etc.

Again, a syngenetic origin for the sulphide mineralization is 
proposed, based on the occurrence of mineralization within volcanic 
pyroclastic rocks, and the lack of obvious epigenetic processes (e.g. 
alteration or quartz or quartz-carbonate veining).

Olie interbedded graphitic argillite and chert occuring in the lower
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portion of this hole is similar to that intersected in TP-90-1.

Note that there is a good correlation between the HLEM conductor and 
the sulphide body in both this hole and TP-90-5 (see 4.3.3. below and 
Figure 4.6).

4.3.3 Hole TP-90-5

Again, the general sequence of geology intersected in this hole is 
similar to that observed in TP-90-1 and -2 i.e. mafic to intermediate 
volcanics overlying sulphide-bearing intermediate to felsic pyroclastics, 
which in turn overlie interbedded graphitic argillite and chert (see 
Figure 4.6). Several important differences are noted, however:

a) The mafic to intermediate volcanics contain more pyroclastic 
material (i.e. medium ash to lapilli tuff);

b) The sulphide-bearing intermediate to felsic pyroclastic unit is 
much thinner than in TP-90-2 (i.e. 3.0m as opposed to 21.2m), although the 
sulphides are of semi-massive to massive character; note that this 
intersection is approximately 45m vertically deeper than that in TP-90-2. 
Again, pyrite predominates, with only minor pyrrhotite and trace 
chalcopyrite being observed. The upper 1.4m of the unit contains only 
finely layered sulphides hosted in medium ash to lapilli tuff, while the 
lower 1.6m comprises abundant oolloform spheroidal pyrite (approximately 
SO* of total sulphides, with the remainder comprising irregular to 
sub-angular sulphide aggregates and minor concordant layers or beds. 
Cross-cutting, remobilized sulphide stringers are more common than in 
TP-90-2. The other important difference between this hole and TP-90-1 and 
-2 is the occurrence of minor argillaceous material as interbeds within 
this unit. The explanation for this is unclear; one possiblity is that 
clastic sedimentary material slumped off of a nearby topographic high 
feature and was incorporated into the accumulating pyroclastic material; 
and

c) Finely laminated, light-grey coloured layers up to 20cm wide 
interbedded with the graphitic argillite and chert may be intermediate to 
felsic fine ash tuff. This is not observed in TP-90-1 or -2.

4.3.4 Interpretation of the East Block Sulphide Zone

Based on the observed geology and correlation of the drill-hole 
results, it is suggested that the conductor tested by holes TP-90-1, -2 
and -5 on the East Block is a volcanogenic sulphide zone containing 
predominantly pyrite, minor pyrrhotite and traces of chalcopyrite. It 
appears to have been deposited on top of a unit of interbedded argillite 
and chert, which serves as a marker horizon and therefore evidence that 
the same mineralized horizon was intersected in all three holes. It is 
suggested that the I2E section where tested by TP-90-1 is relatively 
distal from a volcano-hydrotherroal source vent, given the relatively small 
volcanic fragment (i.e. up to lapilli) size and finely bedded nature of 
the sulphides. Therefore, the L4E section, where tested by TP-90-2 is 
more proximal to the source vent, given the relatively coarse volcanic 
fragment (i.e. up to bomb) size, the occurrence of coarse sulphide 
fragments, and the evidence of organic activity (i.e. colloform spheroidal
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pyrite, carbonaceous material) which is known to cluster about such 
vents. The relatively thin, but still semi-massive sulphide intersection 
occurring in TP-90-5 is puzzling, since the above indications of proximity 
to a vent source are observed in this hole as well. A possible 
interpretation is that this hole penetrated the zone at a paleotopographic 
high, which resulted in a thinner accumulation of material.

The question remains as to why the mineralization is composed almost 
entirely of Fe-sulphide, with only traces of CU-(Pe-) sulphide being 
observed, and only weakly anomalous (i.e. ^OOppm) Cu and Zn values being 
detected, in association with the sulphide mineralization. Two possible 
explanations present themselves:

a) The source region for the mineralization was deficient in base 
metals, or conditions in the source region were such that base metals were 
not mobilized to a significant degree. In this case, sulphur in the 
hydrothermal system would combine with iron to form Pe-sulphldes such as 
those observed in the drill holes; or

b) None of the the three holes tested the mineralized horizon 
sufficiently close to the vent or vent complex itself. This is supported 
by the essentially undisrupted nature of the argillite/chert unit 
underlying the zone, since such a unit would form a relatively impermeable 
cap over a hydrothermal system. Discharge would be confined to areas 
where the integrity of this cap was disrupted (e.g. by cross-fracturing), 
and since VMS deposits are known to metallogenically zoned (e.g lydon, 
1984), then a base metal rich portion of the horizon may be concentrated 
around such a discharge site. In this case, once the hydrothermal system 
was exhausted with respect to base metal ions, remaining sulphur would 
continue to form sulphides with iron, again resulting in the deposition of 
Fe-sulphides such as those observed in the drill holes.

It is impossible at this point to determine which of the above 
explanations is correct (however, see 4.2 Recommendations).
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5.0 OONCUJSIONS AND REOCMffiNDftTIONS

5.1
The following conclusions are drawn based on observations made during 

the subject program:

a) The HIEM conductor on the West Block which was tested by drill 
holes TP-90-3 and -4 is apparently related to a series of narrow 
pyrrhotite fr/- pyrite, chalcopyrite) stringer zones with a total width of 
-elm, hosted in intermediate to felsic pyroclastics and fine grained, 
possibly distal turbiditic sediments. The rock enclosing and adjacent to 
these stringer zones for several cm has undergone intense chloritization. 
No significant base or precious metal values were detected in these 
zones. It is concluded that this mineralization is epigenetic in origin 
and not in itself of further economic interest. However, the coarse 
intermediate to felsic pyroclastic rocks which in part enclose this zone 
should be examined in more detail (see 5.2 Racommendaticns, below) .

b) The HUM conductor on the East Block, which was tested by drill 
holes TP-90-1, -2 and -5, reflects a zone of volcanogenic sulphide 
mineralization, ranging from 3m of ^01 bedded pyrrhotite * pyrite hosted 
in intermediate to felsic medium ash to lapilli tuff in TP-90-1, to 21.2m 
of disseminated to massive pyrite * minor pyrrhotite * trace chalcopyrite 
hosted in intermediate to felsic medium ash tuff to aggolmerate in 
TP-90-2, 200m to the east. Hole TP-90-5 intersected a narrow (i.e. 3m 
wide) zone of semi-massive to massive pyrite * minor pyrrhotite -f trace 
chalcopyrite in intermediate to felsic lapilli tuff to aggolmerate in 
TP-90-3, drilled in section with and approximately 50m below the 
intersection in TP-90-2. Based on this:

i) All three holes are interpreted to have intersected the same 
sulphide horizon, based on the occurrence of similar interbedded graphitic 
argillite and minor chert immediately underlying the sulphide intersection 
in each hole;

ii) It is suggested that TP-90-2 is more proximal to a 
volcano-hydrothermal vent or vent complex than TP-90-1, based on the 
generally coarser volcanic fragment size, the greater thickness and 
abundance of sulphides, the occurrence of angular sulphide fragments which 
may represent pyroclastically brecciated, earlier-precipitated sulphides, 
and evidence for organic activity of the type thought to have occurred in 
close proximity to other Archean hydrothermal vents (Goodwin et al, 
1985) . The zone in TP-90-5 also exhibits characteristics expected of 
proximity to a vent, except for the relative thinness of the sulphide 
intersection. This may be a result of drilling through a palec*topcgraphic 
high feature on which there was little accumulation of material, in spite 
of proximity to a vent;

iii) The lack of base metal mineralization in the sulphide 
intersections may reflect a lack of base metals in the source region for 
the hydrothermal system, or an inability of the hydrothermal system to 
mobilize base metals from the source region, in which case sulphur present 
in the hydrothermal system would combine with iron to form Pe-sulphides 
such as those observed in the drill holes, resulting in a volcanogenic
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massive sulphide body barren of base metals. Alternatively, the 
underlying argillite/chert unit nay have focused hydrothermal venting in 
specific zones of cross-fracturing, resulting in concentration of base 
metal sulphides in close proximity to the vent or vent complex (tydon, 
1984). When base metal ions in the system were exhausted, remaining 
sulphur would again combine with iron to form Fe-sulphides, resulting in a 
zoned volcanogenic massive sulphide body with a base metal sulphide-rich 
core, and Fe-sulphide-rich periphery. In this case, the holes intersected 
the Fe-sulphide-rich portion of the body. Determination of which case is 
more realistic is currently problematical, given that only three drill 
hole intersections exist;

iv) Even if the body tested by TP-90-1, -2 and -5 proves itself 
to be barren of base metal mineralization, it clearly represents a 
favourable horizon on which many of the processes which form volcanogenic 
base metal sulphide bodies operated. This suggests that as much of this 
horizon as possible should be examined in detail (see 5.2 Reooranendations, 
below); and

v) The lack of correlation between the HUM conductor and the 
sulphide-bearing intermediate to felsic pyroclastic in TP-90-1 is 
problematical, possibly resulting from a cryptic structural complexity 
which has deformed the conductor, or from a second conductive body which 
was not intersected by this hole (in which case the sulphide-bearing 
pyroclastic exhibits no conductive response).

5.2 Peoommendations

The following recommendations are made based on the above 
conclusions:

a) The existing MNEM airborne geophysical data should be closely 
evaluated, to locate favourable-appearing conductors in the area of both 
claim blocks generally, and the East Block particularily. Such conductors 
should be staked, evaluated by surface work such as mapping and 
lithogeochemistry, and recovered by ground geophysics prior to being 
drilled;

b) Both the East and West Blocks should be remapped, particularily to 
evaluate structure, and tested by lithogeochemical sampling in order to 
evaluate alteration patterns. Particular attention should be paid to 
attempting to locate on surface the sedimentary/volcanic contact which 
defines the apparently favourable horizon on the East Block, and to test 
the volcanic rocks to the south of this favourable horizon for significant 
volcanogenic massive base metal sulphide-related alteration;

c) The sulphide zone intersected by holes TP-90-1, -2 and -5 should 
be tested in more detail by geophysics. Specifically:

i) A deep-penetrating method such as pulse-EM should be used to 
delineate the zone to maximum possible depth and to determine if the lack 
of correlation between the sulphide-bearing pyroclastic and the HLEM 
conductor in TP-90-1 is the result of a structural complexity or a second 
mineralized body which was missed by that hole; and
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ii) The survey should test for discordant conductors which nay 
be indicative of zones of mineralized cross-fracturing. Such zones nay 
reflect discharge/vent sites focused by cross-fractures in the inperneable 
argillite/chert unit. This would require orientating the transmitter (or, 
in the case of VIF, selecting a transmitter station such as Annapolis, 
Maryland) to achieve minimum signal coupling with the approximately 
east-west oriented body of known sulphide mineralization, and naxiltum 
signal coupling with a discordant (i.e. approximately north-south) 
conductor.

work.
Further diamond drilling would be based on the results of the above
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^
<1
^1 *B tt* B* tttt *tt tttt tt* tt*

^1 ** m m mm mm mm mm tt* **

*'

29 1.8 12 4.89 3.68 16.7 0.18 2.69
14 1.2 9 2.73 1.20 11.3 0.06 1.95

^
9

16 1.0 18 2.45 1.21 10.1 0.04 1.48

K1
^| B* m m mm mm mm * tt tttt tt tt

2 .. --
X m m mm mm tttt tt tt tt tt tt*) tttt

^1 tt* B* m m mm mm mm mm- mm

22 1.7 3 2.77 2.99 11.7 0.17 0.17
21 2.5 15 1.06 3.86 11.6 0.17 0.09
14 1.1 17 2.77 1.17 10.6 0.06 .76
30 1.5 14 3.34 1.47 12.4 0.07 .71
25 1.1 4 2.94 1.14 10.6 0.05 .97

19 ^.5 22 3.58 0.95 10.4 0.05 .69
36 1.4 31 3.95 3.67 13.0 0.19 .24

CAOX

..

..
•-

* *

* tt

m m

m m

* a

..
-.
• -
tt *

tt tt

..
m tt

..
•-

* tt

*-
• -
• ~
•-

5.59
1.37

tt tt

tt m

2.53

B*

tt *

c tt

a a

•*

9.12
8.72
1.93
1.97
1.51

2.10
5.07
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SAMPLE SC PPM TI02 X V PPM CR PPM MNOX FE203 X CO PPM NI PPM CUPPM CU PPM

115551
115552
115553
115554
115555

115556
115557
115558
115559
115560

115561
115562
115563
115564
115545

115566
115567
115568
115569
115570

115571
115572
115573
115574 - - --.
115575

115576 7.7 0.16 46.5 110
115577 7.0 0.20 54.4 167
115578
115579
115580 6.3 0.16 44.4 171

115581
115582
115583
115584
115585

115586 33.5 1.86 319. 64
115587 31.4 1.85 296. 53
115601 7.7 0.16 61.6 177
115602 6.8 0.24 48.1 138
115603 8.1 0.24 59.1 223

115604 5.6 0.40 41.4 198
115605 7.8 0.57 60.1 196

B * tt B * B

• B B B f m

,.

mm tt B tt m

-.

.. ..

* * * . * a

..

• B B B B tt

..

B B MB f B

B B B B -B *

• B B B B B

B tt B B m m

•-

tt tt * tt B B

-.

..

mm B tt tt B

..

mm mm mm

•B m m mm

mm mm mm

mm mm mm

mm mm mm

0.04 3.40 15
0.04 6.06 18

•B m m mm

mm mm mm

0.08 8.61 14

mm mm mm

mm mm mm

mm mm mm

mm mm mm

mm mm mm

0.37 14.1 57
0.40 18.8 54
0.06 5.63 16
0.05 6.79 14
0.04 4.85 15

0.05 3.83 14
0.05 4.41 20

B B

-.

* V

* *

•*

m B

~
• •
• -
m m

m m

• •
-.
m m

m m

m m

• -
m m

-.
•*

* m

m m

m m

m m

m m

76
37
B m

m m

27

* m

—
m m

m m

m m

39
37
31
26
31

28
106

128.
48.9
129.
104.
128.

115.
32.1
23.5
126.
91.0

115.
121.
104.
68.4
106.

87.2
47.0
58.3
126.
56.9

43.7
36.5
28.7
20.0

121.

c tt

• -
190.
131.

* *

116.
156.
78.5
55.9
66.9

..
• -
o. m

• -
m a

..

"

..

"

•'

"

"

-.

•-

-*

•-

•'

,.

"

tt B

•*

*-

..

•-

m m

• ~
•*

-.
tt tt

• •
•-
•-

29.5
62.2

tt *

• -
92.3

B tt

tt tt

•-

* tt

""

103.
75.5
46.3
26.6
33.3

33.1
31.4
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SAMPLE ZN PPN ZN PPM AS PPM SE PPM SR PPM Y PPM ZR PPM MO PPM AG PPM AC PPM

115551
115552
115553
115554
115555

115556
115557
115558
115559
1-15560

115561
115562
115563
115564
115565

115566
115567
115568
115569
115570

115571
115572
115573
115574
115575

115576
115577
115578
115579
115580

115581
115582
115583
115584
115585

115586
115587
115601
115602
115603

115604
115605

56.6
61.8
87.1
118.
121.

107.
60.2
31.4

236.
180.

128.
75.6
83.2
282.
351. - -.

192.
184.
188.
143.
125.

327.
261.
133.
35.0
70.9

52.7 9
127. 8

93.0
97.0

95.8 19

145.
140.
354.
122.
334.

222. 11
171. *S
141. 9
89.4 7
130. 12

83.9 8
63.0 14

BB B* B* B B B B

BB *B BB BB BB

BB BB BB BB BB

BB BB BB BB BB

BB BB BB BB BB

B. B. BB BB

BB BB BB BB BB

..

BB BB BB B B BB

BB BB BB B B BB

BB BB B * BB BB

BB BB *B B* B B

BB BB BB BB B *

• B BB BB BB BB

BB 4 B BB BB B*

BB BB BB BB BB

BB BB BB BB BB

BB BB BB B* B B

BB * B B B B B BB

BB BB BB B B BB

BB BB BB BB B B

BB BB BB B B B B

..

BB BB BB BB B B

BB BB BB BB BB

*2Q 391. 5.7 96.9 ^
^0 180. 5.8 123. ^
BB BB BB BB B B

BB BB B B B B B B

^0 202. 6.2 89.9 ^

BB B* B* B B * B

-.

BB BB BB BB B B

..

BB BB B* BB B*

K20 145. 15.5 114. ^
M 1 74. 17.5 107. ^
^ 177. 4.8 107. O
^ 187. 4.7 86.1 ^
*20 192. 5.8 103. O

^0 218. 8.9 96.9 ^
^0 336. 7.8 116. ^

0.5
O.5
O.5
0.5
0.5

0.5
O.5
O.5
O.5
O.5

O.5
0.5
O.5
0.5
O.5

O.5
O.5
O.5
O.5
O.5

O.5
0.5
O.5
O.5
0.5

* m

B B

0.6
0.6

B B

0.6
0.6
0.5
O.5
0.5

B B

B B

m B

B m

B B

B.

m m

m B

-.
--
B B

B B

BB

B B

B B

•-

B B

. .

B.

B B

•-

"

. .

--

-.

B B

B B

B.

B B

..

•-

B B

O.1
0.3

B B

B B

0.3

..

..
-.
• -
B B

0.3
0.6
O.I
O.1
0.2

0.1
0.2

Y-PAV ASSAY LABORATORIES T885 Leslie Street Don Mils Ontario M3B 3J4 (416)445-5755 Fax (416)445-4152 Ttx 06-986947
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SAMPLE CO PPM SN PPM SB PPM BA PPM W PPM PB PPM PB PPM

1,15551
115552
115553
115554
115555

115556
115557 -- ~'--
115558
115559
115560

115561
115562
115563
115564
115565

115566
115567
115568
115569
115570

115571
115572
115573
115574
115575 -- -.

115576 0 00
115577 O 00
115578
115579
115580 O 00

115581
115582
115583
115584
115585

115586 O OO
115587 0 00
115601 O OO
115602 0 OO
115603 O OO

115604 O OO
115605 0 00

*2
x2
42
42
G

42
•*2
*2
G
*2

42
42
42
<2
*2

42
42
42
42
42

42

42
2
6
42

8 372 OO
^ 380 K10

10
K2

11 305 OO

*2
^
6
^
*2

8 77 OO
10 35 00
16 586 OO
4 426 OO
^ 457 OO

^ 425 OO
^ 344 OO

-.
m *

•-
-.
m *

..

m *

"
-.
i -

..

.*
• •
• •
• -

,.
--
-.
--
m m

,.
..
..
B *

* m

<2
25
• -
* *

8

..
* m

m *

m *

m m

4
^
*
<2
6

2
^
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S2G13NW80B1 63.6)31 PARNES LAKE
900

THIS SUUMITTAL CUNSISIED UF VARIUUS REPURTS, SUME 
UF WHICH HAVE UEEN CULLED f RUM THIS FILE. THE CUEEED 
MAILKIAL HAD UEEN I'REVIUUSEY SUUMI1IED UNDER THE 
FUEEUWING RECURD SERIES (MIE DUCUMLNIS CAN UE VIEWED 
IN THESE SERIES):

^(XfvvCvvfA "P.P.
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- D-


