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Summary & Introduction 

The Heaven Lake Project is located in the Heaven Lake Greenstone Belt approximately 100km north of 

Thunder Bay, Ontario and west of Lake Nipigon (Figure 1).  Access to the tenure is gained via highway 

11, highway 811 (Garden Lake Road) and various old logging roads (Figure 1,2). 

As with the majority of Archean greenstone belts, the Heaven Lake belt is composed primarily of mafic 

volcanic rocks.  Less voluminous amounts of intermediate to felsic volcanics, iron formation, ultramafic 

volcanics and syntectonic mafic-ultramafic intrusives also occur on the tenure.  The mineralization target 

during the 2021 program was magmatic Cu-Ni +/- PGE and, to a lesser extent, volcanic hosted massive 

sulphide (VMS) and gold mineralization.   

Previous work (1970’s–2000’s) on the tenure was geared largely toward VMS exploration in the form of 

prospecting and geophysics with a few (~20) diamond drillholes and some trenching work also 

completed.  Limited work was completed (stripping and geophysics) to assess the Cu-Ni-PGE potential of 

the area around Whitton Lake in the late 1990’s and early 2000’s. 

The work completed in 2021 consisted of prospecting prospective-looking areas and resampling areas 

where mineralization was known to occur.  The program took place between May 25–June 15 with 

follow-up visits on August 1, 4 & 6 and September 9, 15, 19 & 22, 2021.  The work was completed for 

Ethos Gold Corp. (Ethos) by Ethos personnel as well as contracted staff (see Appendix G for details).  

The 2021 program was successful in validating the Cu-Ni-PGE mineralization in a number of previously 

discovered locations as well as discovering a couple of new showings.  Follow-up work should consist of 

a small drilling program targeting the EM anomaly underlying Whitton Lake (discussed in separate 

report) and to expand areas of known mineralization, particularly in the area of the Nosulf Showing.  

Tenure status details can be found in Appendix E and on Figure 4. 

All coordinates referenced herein are listed in UTM NAD83 Zone 16. 

 

Historical Work 

The bulk of the historical work on the tenure and in the Heaven Lake Belt in general has been focused on 

VMS targets with a lesser amount of gold and Cu-Ni-PGE focused exploration.  A summary of historical 

work is shown below in Table 1.  Additional information on these exploration programs that is relevant 

to Ethos’s current exploration efforts is discussed in greater detail under the ‘2021 Exploration’ section 

of the report.  

The most relevant of the government reports listed below are OFR 6032 - Report 17 (Hart & MacDonald, 

2000) and Map P.3434 (Hart, MacDonald and Lepine, 2001).  

 

Regional Geology (Figure 2; Hart and MacDonald, 2000) 

The Heaven Lake tenure is underlain by Archean rocks of the Wabigoon subprovince and form part of 

the Heaven Lake Greenstone Belt.  Based on a field mapping program in 2000 the rocks within the belt 
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have been further subdivided by Hart and MacDonald (2000) into the Whitton and Whistle assemblages, 

with the latter having limited exposure in the map area.  

The older (circa 2950 Ma) Whitton assemblage is composed mainly of mafic metavolcanic rocks with 

subordinate intermediate to felsic tuffs that are collectively capped by ultramafic flows, chert-magnetite 

banded iron formation, intermediate metavolcanic rocks, and carbonate chemical metasedimentary 

rocks (Hart and MacDonald, 2000; Hart et al., 2001; Tomlinson et al., 2003).  

The younger (circa 2720 Ma) overlying Whistle assemblage is restricted to the eastern part of the belt 

and is composed of intermediate metavolcanics, granodiorite, and gabbro which intrude into the 

Whitton assemblage.  

Late felsic plutonic rocks intrude the Whistle assemblage and are overlain by metasediments of the 

Proterozoic Sibley Group. Both assemblages are intruded by felsic intrusive rocks which range in age 

from syn to post tectonic. These rocks are also intruded by discontinuous diabase sills of the Proterozoic 

Nipigon Complex (Hart and MacDonald, 2000; Hart et al., 2001, Sage, 1998). 

Additional information on lithologies, specifically within the Whitton assemblage, is covered below 

under ‘Heaven Lake Project Geology’ and ‘2021 Exploration Program’. 

The following description of the structural geology and metamorphic history of the map area are 

reproduced from Hart and MacDonald (2000). 

“Bedding and foliations in the metavolcanic and metasedimentary rocks of the northern portion of the 
Whitton assemblage generally strike northeast with steep south to vertical dips. Rare pillow tops in this 
part of the assemblage, and architecture of the komatiite flow, indicate a south-facing direction. Rare 
pillow tops in the flows along the southern margin of the belt indicate north-facing directions. The 
northern Whitton assemblage is capped by a komatiite-iron formation-marble succession. The carbonate 
metasediment is not exposed to the west, but a similar unit is reported in drill logs. A similar unit is also 
reported northeast of Whistle Lake. These “limestone” units are assumed to be >2900 Ma carbonate 
metasedimentary rocks equivalent to the carbonate metasediment exposed in outcrop. This repetition of 
the marble to the south is interpreted to indicate an east-trending fold axis between the two units. 
 
The location of the fold axis is obscured by the diabase sills covering the units in the centre of the 
belt. Porphyritic basalt flows are present in the northern corner of the belt, north of Whitton Lake, and in 
two locations north of Heaven Lake but cannot be correlated. The iron formations south of the komatiite 
and north of Heaven Lake have similar stratigraphic positions, with a reversal in the footwall, suggesting 
location on opposite sides of the fold axis. A combination of the position of the iron formations, 
porphyritic flows and marble are interpreted to define an east-trending fold axis located north of Whistle 
Lake. 
 
The radiometric ages of the intermediate tuffs located along the Garden Lake road and along 
Highway 527 indicate a tectonic break in the belt. Positioning of the fold axis north of Whistle Lake 
means that the younger Whistle assemblage forms the core to the belt. The Whistle assemblage consists 
of the intermediate tuffs along the highway, extending to the east under the diabase and to the west as 
far as Whistle Lake, and the granodiorite. The basalt flows along the south side of the belt are part of the 
older Whitton assemblage, although the mafic metavolcanic rocks immediately south of the 
intermediate tuff along the highway could be part of either assemblage, as the contact relations with the 
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intermediate tuffs are not known. The assemblage boundary has been tentatively placed northwest of 
the highway and south of the granodiorite, with westerly trends. 
 
A higher degree of strain is evident in the metavolcanic rocks along the eastern and western margins 
of the belt. Foliation directions along the eastern margin are subparallel to the contact of the Wabikon 
Lake Stock. Emplacement of the stock also resulted in the development of near gneissic textures in the 
metavolcanic rocks. The metavolcanic rocks in the western end of the belt rarely display any primary 
textures and a variation in foliation orientation reflects the shape of the bounding plutonic rocks. 
 
A number of late brittle features are present. A northeast-trending fault following the length of 
Whitton Lake is defined by a series of electromagnetic anomalies and the topographic alignment. 
Continuation of this fault to the northeast is evident in the shearing of the intermediate tuffs and 
adjacent mafic metavolcanic rocks. A series of northwest-trending faults with a sinistral offset are 
interpreted to have offset stratigraphy in the northern portion of the Whitton assemblage. 
 
The metamorphic grade varies from greenschist facies in the core of the belt to amphibolite facies at 
the contact with the plutonic rocks. Intrusion of the Wabikon Lake Stock appears to have resulted in a 
hornfelsing of the mafic metavolcanic rocks and a resulting well-developed magnetic halo and a strong 
fabric paralleling the intrusive contact. Intrusion of the granodiorite resulted in a very localized 
amphibolite facies metamorphism.” 
 

Heaven Lake Project Geology (Figure 3; Hart et. al., 2001) 

The descriptions below are primarily based on observations made during the 2021 field season but also 

include information reported in Hart and MacDonald (2000), Hart et. al. (2001) and filed assessment 

reports, particularly 52H06SW2001-2004 and 52H06SW0031.  

Mafic Volcanic Rocks 

 

Mafic volcanic rocks cover approximately 70% of the tenure. Little time was spent investigating these 
rocks in detail as for the most part they are unmineralized and show little in the way of the structural 
features or alteration signatures typically associated with Archean gold settings.  They are, however, 
spatially associated with the mafic-ultramafic intrusives that are of particular interest on the tenure for 
their potential to host Cu-Ni-PGE mineralization.  
The vast majority of mafic flows are pillowed (Photo 1) to massive with volcaniclastics forming only a 
small fraction of this unit.  Variations in grain size within the massive and homogenous mafic units is 
quite common: coarser grain-sizes throughout the mafics are in part primary and in part a result of 
amphibolitization particularly toward the belt margins.  In the first case these units may more 
appropriately be called gabbro’s or hypabyssals and can be easily confused with the temporally later 
mafic-ultramafic intrusives discussed below particularly because the mafic volcanic rocks are intimately 
spatially associated with these intrusives and typically form complicated “soupy” patches at scales 
ranging from 1 to 100’s of metres.  It is because of this complication, and the scale of the 2000 mapping, 
that the actual amount of gabbro (both syn-volcanic and syn/late tectonic) is not accurately represented 
in Figure 3. 

It is also worth noting that, as observed by Hart and Macdonald (2001): “Distinct gabbroic textured flows 
and pillowed flows with plagioclase phenocrysts up to 6 cm are present in scattered locations. The 
plagioclase occurs as disseminated grains, and as irregular bands and clots. On the northern edge of the  
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Figure 2: Regional geology of the Heaven Lake Greenstone Belt (from Hart & MacDonald, 2000) 
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Assessment Reports 

Assessment 
Report Number 

Company Year Work Completed 

52H05SE0001 
Geophysical 

Engineering Ltd. 
1975 

Three diamond drill holes (S-4, S-5. and S-6) located north of 
Broddy Lake. Assay results for mineralized interflow sediments 

up to 0.03% Cu and 0.02% Ni over 2.7 ft. Assay results for 
carbonate-sericite-sulfide zone up to 0.02% Cu and 0.02% Ni 

over 2.3 ft. 

52H05SE0002 
Amoco 

Petroleum Co. 
Ltd. 

1981 
One diamond drill hole (WL0-80-8AE-1) located south-

southeast of Broddy Lake and north-northeast of McLay Lake. 
Assay results up to 0.009% Cu and 0.020% Zn over 5.0 ft. 

52H05SE0003 

Dighem 
Syndicate, 

Geophysical 
Engineering Ltd. 

1975 
Two diamond drill holes (S-2 and S-3) north of McLay Lake. 

Assay results up to 0.04% Cu in cherty sediments over 5.0 ft. 

52H05SE0004 
Dighem 

Syndicate 
1974 

One diamond drill hole (S-1) east of McLay Lake. Assay results 
up to 0.04% Cu over 0.5 ft. in sulfide-facies iron formation 

xenolith within diabase. 

52H05SE0006 
Mineral 

Resources Intl. 
1972 Electromagnetic survey conducted north of Heaven Lake. 

52H05SE0007 
Aart Van Der 

Brink 
1971 

Geochemical soil survey conducted north of Heaven Lake, and 
west-northwest of McLay Lake. Assay results up to 2000 ppm 

Cu. 

52H06NW2004 
Phoenix 

Matachewan 
Mines Inc. 

2001 - 
2002 

Mechanical bedrock stripping, overburden trenching, and 
sampling across Whitton Lake. Assay results up to 63 ppb Au, 

55 ppb Pt, and 342 ppb Pd. 

52H06NW2005 
Chris Emmet 

King 
2001 - 
2003 

Grab sampling approximately 2.5 km southwest of Bourdon 
Lake. Fire assay results for Au were below detection limit (5 

ppb). 

52H06NW2006 Rayneau Poile 2003 
Grab sampling approximately 2.5 km south-southwest of 

Bourdon Lake. Fire assay results for Au were below detection 
limit (5 ppb). 

52H06NW2007 Roger John King 
2001 - 
2003 

Grab sampling approximately 3 km southwest of Bourdon 
Lake. Fire assay results for Au were at or below detection limit 

(5 ppb). 

52H06NW2008 Roger John King 
2001 - 
2003 

Grab sampling approximately 3 km south-southwest of 
Bourdon Lake. Fire assay results up to 216 ppb Au and up to 

46 ppb Pt. 

52H06NW2009 Rayneau Poile 2003 
Grab sampling approximately 3 km southwest of Bourdon 

Lake. Fire assay results for Au were at or below detection limit 
(5 ppb). 

52H06SW0002 
Cumberland 

Resources Ltd. 
1989 

Airborne electromagnetic and airborne magnetometer survey 
across the Wabikon Lake area (east of Whistle Lake to north of 

Poshkokagan Lake). 

52H06SW0005 
Amoco 

Petroleum Co. 
Ltd. 

1981 
Three diamond drill holes (80-11c-1, 80-11c-2, and 80-11c-3) 
located east of Whitton Lake. Assay results up to 0.027% Cu 

over 3.0 ft. 
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52H06SW0006 
Hanna Mining 

Co. Ltd. 
1975 

Geological mapping, magnetometer and electromagnetic 
surveys south of Lochnan Lake.  

52H06SW0014 
Hanna Mining 

Co. Ltd. 
1974 

Two diamond drill holes (H-1 and H-2) located south of 
Lochnan Lake. No assay results reported. 

52H06SW0015 
Phelps Dodge 

Corp. 
1975 

One diamond drill hole (150-1) located northeast of Whistle 
Lake. Assay results up to 0.111% Zn over 10 ft.  

52H06SW0018 
Mineral 

Resources Intl. 
1973 

One diamond drill hole (W-1) located east of Whistle Lake. 
Assay results up to 0.10% Cu over 5.0 ft. 

52H06SW0023 
Noranda 

Exploration Co. 
1994 

Geological mapping and grab sampling conducted northeast of 
Whistle Lake. Assay results up to 0.13% Cu and 2.61% Zn. 

52H06SW0024 
Noranda 

Exploration Co. 
1994 

Four diamond drill holes (WL-94-1, WL-94-2, WL-94-3, WL-94-
4) located northeast of Whistle Lake. Assay results up to 0.24% 
Zn over 0.7 m in zone of stringer sulfide mineralization. Assay 
results up to 0.075% Cu and 0.035% Zn over 0.45 m in zone of 

massive sulfide mineralization. 

52H06SW0027 
Noranda 

Exploration Co. 
1994 

Magnetometer and HLEM surveys conducted northeast of 
Whistle Lake (Whistle Lake grid). 

52H06SW0028 
Noranda 

Exploration Co. 
1994 

Magnetometer, HLEM, and DEEPEM surveys conducted 
northeast of Whistle Lake (East Whistle grid). 

52H06SW0031 
Wagg Min. Expl. 
& Consulting Inc. 

1997 
Ground magnetometer and VLF-EM surveys conducted 

northeast of Whitton Lake. 

52H06SW2001 
Christopher 

Anthony Wagg 
1997 - 
1998 

Ground magnetometer and VLF-EM surveys and sampling 
conducted northeast of Whitton Lake. Assay results up to 40 

ppb Au, 25 ppb Pt, 128 ppb Pd, and 445 ppm Ni in mineralized 
gabbro. 

52H06SW2002 
Christopher 

Anthony Wagg 
2000 

Bedrock trenching, overburden stripping, and rock and 
vegetation sampling conducted northeast of Whitton Lake. 
Assay results for grab samples of mineralized gabbro up to 

1980 ppm Cu and 980 ppm Ni. 

52H06SW2003 
Christopher 

Anthony Wagg 
2001 

Bedrock trenching, overburden stripping, and rock sampling 
conducted northeast of Whitton Lake. Assay results for grab 

samples of mineralized gabbro up to 4370 ppm Cu, 1900 ppm 
Ni, 72 ppb Au, 50.5 ppb Pt, and 290 ppb Pd. 

52H06SW2004 
Phoenix 

Matachewan 
Mines Inc 

2002 
Geological mapping and prospecting conducted northeast of 
Whitton Lake. Assay results returned nonanomalous values 
(up to 417 ppm Cu and 339 ppm Ni) in gabbro/amphibolite. 

52H06SW9281 Ben Pyhtila 1970 
Two diamond drill holes (1 and 2) located approximately 3 km 

south of Bourdon Lake. No assay results reported. 

52H06SW9302 
Cumberland 

Resources Ltd. 
1993 

Geological mapping and grab sampling across the Wabikon 
Lake area (east of Whistle Lake to north of Poshkokagan Lake). 

Assays up to 542 ppm Cu and 206 ppm Zn. 

52H06SW9303 
Cumberland 

Resources Ltd. 
1993 

Ground magnetometer and VLF-EM surveys across the 
Wabikon Lake area (east of Whistle Lake to north of 

Poshkokagan Lake). 
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Government Reports 

Report Number Authors/Editors Year Work Completed 

Map 82 110 OGS 2000 
Airborne magnetic and electromagnetic surveys, 

Garden-Obonga area 

Map 82 113 OGS 2000 
Airborne magnetic and electromagnetic surveys, 

Garden-Obonga area 

Map 82 114 OGS 2000 
Airborne magnetic and electromagnetic surveys, 

Garden-Obonga area 

Map 2058 Milne, V.G. 1964 
Geological mapping of the Garden Lake area  

(NTS 52G/8, 52G/9, 52H/5, 52H/6, 52H/11, 52H/12). 

Map 5051 Mollard, D.G. 1979 
Terrain mapping of the Heaven Lake area (NTS 

52H/SW). 

Map P.963 
Sage, R.P., Breaks, 
F.W., Stott, G.M., 
McWilliams, G.M. 

1974 

Geological mapping of the Obonga Lake-Lac des Iles 
area  

(NTS 52G/1, 52G/8, 52G/9, 52G16, 52H/3, 52H/4, 
52H/5, 52H/6, 52H/11, 52H/12, 52H/13, 52H/14). 

Map P.3434 
Hart, T.R., 

MacDonald, C.A., 
Lepine, C.D. 

2001 
Geological mapping of the Heaven Lake greenstone 

belt (NTS 52H/3, 52H/6). 

Map P.3553 
Stone, D., Fell, M., 

Daley, A. 
2004 

Geological mapping of the Armistice Lake area (NTS 
52H/5). 

Map P.3559 
MacDonald, C.A., 
Tremblay E., ter 

Meer, M. 
2005 

Geological mapping of the Kabitotikwia Lake area (NTS 
52H/10, 52H/11, 52H/14, 52H/15). 

Map P.3560 
MacDonald, C.A., 
Tremblay E., ter 

Meer, M. 
2005 

Geological mapping of the Cheeseman-Black Sturgeon 
Lakes area  

(NTS 52H/6, 52H/7, 52H/10, 52H/11). 

Map P.3561 

MacDonald, C.A., 
Tremblay E., ter 

Meer, M., Hart, T.R., 
Easton, R.M. 

2005 
Geological mapping of the Max-Muskrat Lakes area 

(NTS 52H/2, 52H/3, 52H/6, 52H/7). 

Map P.3580 Hart, T.R. 2006 

Geological mapping of the southwest portion of the 
Nipigon Embayment  

(NTS 52H/10, 52H/11, 52H/12, 52H/13, 52H/14, 
52H/15; 52I/2, 52I/3, 52I/4, 52I/5, 52I/6, 52I/7). 

MRD 125 Hart, T.R. 2003 
Lithogeochemical and assay data from the Heaven 

Lake and Lac des Iles mapping project. 

MRD 146 
MacDonald, C.A., 

Tremblay, E. 
2005 

Geological and lithogeochemical data from the 
western Nipigon Embayment. 

MRD 154 
Dyer, R.D., Barnett, 

P.J. 
2005 

Surficial geochemistry case studies project dataset in 
the Lake Nipigon region. 

MRD 156 Schandl, E.S. 2005 
Petrographic data from the west-central Nipigon 

Embayment. 

MRD 358 
Handley, L.A., Dyer, 

R.D. 
2018 

Lake sediment and water geochemistry from the 
Greenstone area. 

OFR 5978 Sage, R.P. 1998 
Geological compilation across the Armstrong-Obonga 

Lake-Lac des Iles area. 
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OFR 6005 
Schnieders, B.R., 
Scott, J.F., Smyk, 

M.C., O'Brien, M.S. 
2000 

Report of activities (1999) in the Thunder Bay South 
District. 

OFR 6032 - Report 
17 

Hart, T.R., 
MacDonald, C.A. 

2000 
Geological mapping of the Heaven Lake greenstone 

belt. 

OFR 6164 
MacDonald, C.A., 

Tremblay, E., Easton, 
R.M. 

2005 
Geological compilation across the west-central map 

area, Nipigon Embayment, Lake Nipigon Region 
Geoscience Initiative. 

OFR 6167 
Barnett, P.J., Dyer, 

R.D. 
2005 

PGE surficial geochemistry, Lake Nipigon Region 
Geoscience Initiative. 

Table 1. Historic work on the Heaven Lake tenure. 

 
belt, the massive plagioclase-bearing flows grading into pillowed flows with bands and clots of 
plagioclase phenocrysts probably represent flow segregation within massive lava tubes. Similar 
plagioclase porphyritic units were observed north of Whitton Lake and in two separate horizons north of 
Heaven Lake.”  While this unit was not observed in 2021, it is further evidence that there are at least 
two generations of primary coarse grained mafics in the belt.  
 
Ultramafic Volcanic Rocks 

 

Ultramafic volcanic rocks constitute <5% of the geology on the tenure, occurring in only one known 

location east-southeast of Whitton Lake (Figure 3).  Investigation of this unit during 2021 is described 

below under ‘Target 17’.   

As described by Hart and MacDonald (2000): “Ultramafic metavolcanic rocks occur as a flow unit 
interbedded with mafic metavolcanic rocks in the Whitton assemblage. Two small, poorly exposed 
outcrops contain spinifex-textured flow with relict olivine crystals up to 3 cm long, but no well-defined 
flow morphology. Two outcrops of massive, medium-grained peridotite occur along strike, and probably 
represent a cumulate portion of the flow. The peridotite lies north of the spinifex outcrops, indicating 
tops to the south. This unit was traced by airborne magnetic data to the southwest (OGS 2000).” 
 
Mafic-Ultramafic Intrusive Rocks 
 
Mafic to ultramafic synvolcanic intrusive rocks cover approximately 5-10% of the tenure.  The rocks 

belonging to this suite are homogenous in their heterogeneity varying considerably in composition, grain 

size, texture, magnetism, distribution and sulphide mineralization.   It is in part because of this 

heterogeneity that the diverse and complicated mafic intrusive history on the tenure is poorly 

documented by both government mapping and historic exploration aside from the work completed by 

Wagg in the late 1990’s and early 2000s.  One of the consequences of this is that there are large areas 

marked on Map P.3434 as mafic volcanic rocks that are in fact mixtures of mafic volcanics and mafic-

ultramafic intrusives.  Showing-specific information on this suite is discussed below under the 

appropriate sections. 

 

Chemical Metasedimentary Rocks 

 

Chemical metasedimentary rocks underlie <5% of the tenure. They consist chiefly of oxide-silicate-

sulphide-facies iron formation/exhalites and cherts.  These units can be found on Targets 4, 5, 11, 18, 20 
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and the Noranda VMS Target.  For the most part they are thin and consist of semi-massive to massive 

magnetite, pyrite and/or pyrrhotite sometimes accompanied by small amounts of sphalerite +/- 

chalcopyrite.  They can be found hosted within both the felsic to intermediate volcanics as well as the 

mafic volcanics and can often be traced for several kilometers. 

 

Intermediate to Felsic Volcanics 

 

Intermediate to felsic rocks cover approximately 5% of the tenure. Several intermediate to felsic beds 

were investigated by the author northeast of Whitton Lake and were determined to be volcaniclastic 

beds within the mafic volcanics rather than dikes. This is based on: 1) the lack of a chilled margin 

accompanied by probable bedding (Photo 2); 2) euhedral, sometimes broken quartz crystals; in the 

authors experience most Archean quartz-feldspar-porphyry dikes contain rounded, often blue quartz 

eyes which these do not; 3) similarity to other more widespread intermediate-felsic volcanic units, 

particularly those east of Squiggly Lake; and 4) textures interpreted to be peperitic (Photos 3–5) – a 

result of mafic magmatism occurring prior to the consolidation of the felsic volcanic material.  These 

rocks contain iron formation/exhalite beds that have previously been investigated for there massive 

sulphide potential (see ‘Target 4’, ‘Target 5’ and ‘Noranda VMS Target’ below). 

 
Felsic Intrusive Rocks 
 
Felsic intrusive rocks underlie approximately 5% of the tenure occurring exclusively along the margins of 
the belt.  No time was spent investigating these units in 2021.  As indicated in Figure 2 & 3 the eastern 
margin of the greenstone belt is juxtaposed against the Wabikon Lake Stock, a late to post tectonic 
monzogranitic stock, while the intrusive on the west side of the belt has been mapped as a biotite 
granodiorite/granite (Stone et. el., 2004). 
 
Diabase 
 
Coarse grained Proterozoic magnetic diabase sills (circa 1100 Ma) underlie approximately 20% of the 
tenure, particularly in the southern half.  
 
 

2021 Field Program 

Approximately three weeks were spent prospecting the Heaven Lake tenure between May 25–June 15 

with follow-up visits on August 1, 4 & 6 and September 9, 15, 19 & 22, 2021.  The work was completed 

for Ethos by Ethos personnel as well as contracted staff (see Appendix G for details). 

A total of 286 samples were collected for assay during the program, with 20 of these also submitted for 

major element oxide (whole-rock) analysis.  All samples collected were taken to best represent the 

various rock units, alteration type and/or sulphide mineralization on the prospective outcrop. Sample 

locations were marked with flagging tape, entered into a Garmin GPS and entered into an iPad running 

‘Touch GIS’ software. Sample data and traverse locations were inputted into a laptop daily. At the end of 

the program, samples were placed into rice bags, sealed with a recorded security tag, and dropped off at 

ALS Chemex in Thunder Bay, ON for geochemical analysis. 
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Geochemical assay results and sample descriptions (with corresponding UTM coordinates) are tabulated 
in Appendix A and Appendix B, respectively. Sample preparation and analytical procedures used by ALS 
Chemex are listed in Appendix C. Field “blanks” or “standards” were not inserted into the sample stream 
during the 2021 program.  
 
Select assay data is shown below on Figures 6-8 and in Table 3 
 
Listed below are descriptions of each of the investigated target areas (Table 2) and showings including 
newly discovered ones. The information provided below represents a combination of observations from 
previous mapping and exploration programs as well as data gathered during the 2021 program. 
 
Investigated Target Areas 
 

Target 1 (Au-VMS) 

Target 1 is located outside the claim boundaries and was not investigated during the 2021 program. 

Target 2 (Au-VMS) 

Based on descriptions by the field crew and the OGS mapping, the area is primarily amphibolitized mafic 

volcanics, sulphidized (pyrite-pyrrhotite) mafic volcanics, and lean sulphide iron formation.  The majority 

of the target’s centre is covered by swamp (see Figure 9). Given the size of the geophysical anomaly, 

additional prospecting is recommended.  Assay results from the 2021 program included 415 ppm Cu 

(D295054) and 151 ppm Zn (D295032).  

Target 3 (Au) 

Target 3 was relocated based on georegistering of maps from AR 52H05SE0006 and supported by the 
map accompanying OFR5978 (Sage, 1998).  The gold occurrence marked on Map P.3434 (Hart et. al., 
2001) is thus incorrect. The new approximated location lies west of the claim boundary around 
310778E/5464847N. The site was not definitively located after a brief search; however, very angular 
blue-grey quartz vein material with lenses/bands of coarse amphibole were located roughly at the 
location plotted using the old assessment report data. Pyrite and chalcopyrite occur in small amounts, 
mostly in the amphibolitic wallrock and yielded 321ppm Cu but no gold (D295268). The type of vein 
(smoky-blue, banded, sulphide-bearing) appears prospective for gold mineralization. Note that the 
description of this vein in the above-mentioned report states that the vein is hosted in very fine-grained 
mafic volcanics.  Assays from that program included 0.20 oz. Au/ton from a channel of unknown width, 
and 0.74 oz. Au/ton & 0.3% Cu from a sample selected for maximum chalcopyrite content (AR 
52H05SE0006). 
 

Target 4 (VMS; Squiggly Lake Trend) 

Oxide, sulphide, and silicate-facies iron formation hosted in dacitic volcanics occur along the northern 

and southern limb of a probable fold as marked on Map P.3434 (Hart et al., 2001; Figure 3) east and 

west of Squiggly Lake.   

West of Squiggly Lake the iron formation consists of oxide, silicate and sulphide facies iron formation 

characterized by magnetite interlayered with Fe-silicates (oxide & silicate facies: Photo 6, 7) and semi-

massive to massive pyrrhotite-pyrite (sulphide facies).  Only the southern iron formation limb was 
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located on the west side of the lake with the northern limb being obscured by diabase (extends much 

further south than indicated on Map P.3434) and overburden. Based on a few outcrops, the iron 

formation on this side of the lake is about 50 m thick, underlying a small topographic high on the 

northern part of a peninsula on Squiggly Lake. It should be noted that no evidence of silicification/quartz 

veining was found in this area.  The best gold assay from the 2021 sampling program was 0.039ppm 

while the best copper assay was 178ppm (D295270).    

The central part of the Squiggly Lake Trend (east of the lake and west of Heaven Lake Road) is poorly 

exposed, consisting of frost-heaved and subcropping felsic to intermediate tuffs, minor oxide-silicate-

facies iron formation, and an outcrop of sulphide-facies iron formation (311905E/5465708N). The tuffs 

consist of mm to cm-scale, alternating darker and lighter coloured beds.  Only the northern limb of the 

iron formation was located in the central part of Squiggly Lake Trend with the southern limb covered by 

swamp.  A couple of old unreported exploration trenches were located east of the sulphidized iron 

formation outcrop exhibiting strongly oxidized and weathered iron formation.  Mineralization consists of 

semi-massive pyrite and pyrrhotite with possible traces of chalcopyrite in one of the samples. An angular 

float of semi-massive pyrrhotite + pyrite in what appeared to be felsic to intermediate volcanics was 

sampled near the diabase contact to the south.  The best gold value from the area was 0.068ppm 

(D295349), the best copper assay was 197.5ppm (D295356) and the best zinc value was 206ppm 

(D295355). 

More old unreported trenches were located on the east side of Heaven Lake Road exposing rocks similar 

to those described above.  The best copper value from this area was 178.5ppm (D295035), the best zinc 

value was 183ppm (D295281) and the best gold value was 0.035 (D295035). 

It should be noted that aside from two drillholes off to the east (Target 5) and some old trenching (not 

reported), the Squiggly Lake Trend has not been previously explored.  Previous sampling for metals by 

Hart et. al. (2001) indicated that the massive sulphide bands are anomalous in Cu, Zn, Ni and Co (349 

ppm Cu, 218 ppm Zn, 887 ppm Ni, 119 ppm Co).  

Target 5 (VMS) 

This anomaly is located north of McLay Lake and covers a mafic-felsic volcanic contact (mafic units to 

the north) with an iron formation within the felsic volcanic unit (the northern iron formation of Target 

4).  The eastern third of this target consists of a poorly exposed topographically elevated diabase. The 

western two-thirds are also poorly exposed, mainly covered with boulder/till material and organics (see 

Mollard, 1979). The drill hole locations marked on Hart et. al. (2001) are incorrect and were adjusted to 

313347E/5466030N for S-3 (exact location of collar was found within 15 m of georegistered assessment 

report map (AR 52H05SE0003)) and 313361E/5465937N (approximate location of S-2 but based on 

above it should be close). Due to poor exposure, neither the contact nor the iron formation was found.  

A summary of the two drill holes completed by Dighem Syndicate in 1974 follows.  Both holes were 

drilled to the south. 

S-2: Several zones of pyrrhotite mineralization were encountered (e.g., massive pyrrhotite-pyrite over 1 

foot; 50% pyrrhotite over 6 feet) along with several graphitic units. Assay results indicate anomalous Zn 

(0.21% over 10 feet), copper (0.04% over 5 feet), Ni (0.01% in several samples) and Ag (up to 0.03oz/t) 

but no anomalous Au. 
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S-3: A 10-foot-wide zone of massive pyrrhotite-pyrite was encountered as well as an andesite dyke with 2 

feet of 30% pyrrhotite. 0.02% copper and 0.02 oz/t Ag over 11 feet was the only significant assay from 

this hole. 

No samples were taken from this target during the 2021 program due to lack of exposure.  

Target 6 (VMS) 

This geophysical target is largely covered by McLay Lake. Investigation of the peninsula in the central 

part of the anomaly did not turn up any outcrop due in large part to glaciofluvial cover (see Mollard, 

1979). 

No samples were taken from this target during the 2021 program due to lack of exposure.  

Target 7 (VMS)  

This geophysical target is largely covered by McLay Lake. Investigation of the eastern side of the 

anomaly did not turn up any outcrop due in large part to glaciofluvial cover (see Mollard, 1979). 

No samples were taken from this target during the 2021 program due to lack of exposure.  

Target 8 (Au; Ni-Cu-PGE)  

Although most of this target has been recently clearcut, it is largely covered in glaciofluvial material (see 

Mollard, 1979). Only a few outcrops of diabase were encountered. 

The drill hole on this anomaly was incorrectly located on Map P.3434 (Hart et. al., 2001) and in the 

Ontario Drillhole Database (ODHD) and was subsequently repositioned to the northwest based on maps 

in AR 52H05SE0004 (Figure 3). 

Drill hole S-1 was drilled at an azimuth of 35 degrees by Dighem Syndicate in 1974.  Despite 

encountering a nearly 200-foot-thick section of sulphide-facies iron formation (up to 80% pyrite-

pyrrhotite over 20 feet and 65% pyrite-pyrrhotite over nearly 40 feet), no anomalous gold values were 

reported.  Anomalous but low Cu (up to 0.02%), Zn (up to 0.02%) and Ni (up to 0.02%) values were 

reported (AR 52H05SE0004). 

No samples were taken from this target during the 2021 program due to lack of exposure.  

Target 9 

Target 9 was merged into Target 10. 

Target 10 (VMS) 

The drillhole on this target is incorrectly located on Map P.3434 (Hart et. al., 2001) and in the ODHD.  

Based on georeferencing maps from AR 52H05SE0002, the hole plots further to the northwest at 

approximately 315512E/5466574N. 

This is the only target not investigated during the 2021 program partly due to time constraints but also 

because the geophysical anomaly is covered by diabase as indicated in the drill hole log, on map P.3434 

and after a review of the orthophotography (visible ridge/topographic high). 
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Target 

Number
Target Type

Historic 

DDH's

Conductor 

Resistivity (Map 82 

110, 113, 114)

Mineralization Assay Data Rock Types Sources

1 Au-VMS 3 900m conductor
Quartz vein, 

chalcopyrite, gold
>1000ppm Cu Mafic volcanics

2 Au-VMS 0 600m conductor
Quartz vein, pyrrhotite-

pyrite
-

Mafic volcanics & iron 

formation
Hart et. al., 2001

3 Au 0 -
Quartz vein, 

chalcopyrite, gold
- Mafic volcanics

AR 52H05SE0006, Sage, 

1998

4 VMS 0
2 branching 1.5km 

conductors
Pyrrhotite-pyrite -

Felsic volcanic / mafic 

volcanic contact, iron 

formation

Hart et. al., 2001

5 VMS 2 -
Massive pyrrhotite-

pyrite

Anomalous Zn (0.21% over 10 feet), 

copper (0.04% over 5 feet), Ni 

(0.01% in several samples) and Ag 

(up to 0.03oz/t)

Felsic volcanic / mafic 

volcanic contact, iron 

formation

AR 52H05SE0003, Hart 

et. al., 2001

6 VMS 0 600m conductor - -
Felsic volcanic / Mafic 

volcanic contact
Hart et. al., 2001

7 VMS 0 700m conductor - - Felsic volcanic Hart et. al., 2001

8 Au; Ni-Cu-PGE 1 200m conductor

up to 80% pyrite-

pyrrhotite over 20 feet 

and 65% pyrite-

pyrrhotite over nearly 40 

feet

-

Mafic volcanics, iron 

formation, Nipigon 

diabase

AR 52H05SE0004 

10 VMS 1 950m conductor

Up to 20% pyrrhotite 

and lesser pyrite-

magnetite over a few 

feet

Anomalous gold (0.021oz/5 feet) 

and Ag (0.011oz/5 feet) with small 

amounts of Cu-Zn

Mafic volcanics, possibly 

near felsic volcanics to 

south. Iron formation.

AR 52H05SE0002, Hart 

et. al., 2001

11 VMS 3 -
25% pyrrhotite-pyrite-

sphalerite-chalcopyrite

Anomalous Zn (up to 0.06%) and Ag 

(up to 0.015oz/t) were returned 

from a 3-foot-wide section with 

25% pyrrhotite and a few grains of 

sphalerite and chalcopyrite

Mafic volcanics, iron 

formation

AR 52H05SE0001, Hart 

et. al., 2001

12 Ni-Cu-PGE 0 800m conductor - - Mafic volcanics
Hart et. al., 2001, 

Mollard, 1979

13 Ni-Cu_PGE 0 600m conductor
Pyrrhotite-pentlandite-

chalcopyrite

1093ppm Cu, 194ppm Ni, 46ppb Pt, 

49ppb Pd, 16ppb Au

Mafic volcanics & 

syntectonic gabbro

AR 52H06NW2004, AR 

52H06SW0031, AR's 

52H06SW2001-2004

14 Ni-Cu-PGE 0 850m conductor
Pyrrhotite-pentlandite-

chalcopyrite

4867ppm Cu, 2188ppm Ni, 55ppb 

Pt, 342ppb Pd, 63ppb Au (boulder)

Mafic volcanics & 

syntectonic gabbro

AR 52H06NW2004, AR 

52H06SW0031, AR's 

52H06SW2001-2004

15 Ni-Cu-PGE 0 -
Pyrrhotite-pentlandite-

chalcopyrite

Up to 4370ppm Cu, 1900ppm Ni, 

61ppb Pt, 290ppb Pd, 72ppb Au

Mafic volcanics & 

syntectonic gabbro

AR 52H06NW2004, AR 

52H06SW0031, AR's 

52H06SW2001-2004

16 Ni-Cu-PGE 0 600m conductor - - Mafic volcanics Hart et. al., 2001

17 Ni-Cu-PGE 0 - - -
Mafic volcanics & 

ultramafic volcanics
Hart et. al., 2001

18 VMS-Au 3
800m & 400m 

conductors

Up to 80% pyrrhotite-

pyrite

Anomalous Au, Zn and Cu values 

from drillcore.  Includes 0.02oz/t 

over 5 feet

Mafic volcanics & felsic-

intermediate volcanics
AR 52H06SW0005

19 VMS 0 Low-resistivity area - - Mafic volcanics Hart et. al., 2001

20
VMS or Ni-Cu-

PGE
2 >1km conductor

10–30% pyrite-pyrrhotite 

over 30–40 feet with 

“signs of chalcopyrite 

and bornite”

- Mafic volcanics AR 52H06SW9281

Table 2. Target areas referenced in the report text  

Hole number SLO-80-8AE-1 was drilled to the south in 1981 by Amoco Petroleum Company Ltd. (AR 

52H05SE0002).  Diabase was encountered during the first 100 feet followed by intermediate to mafic 

tuffs with small amounts of pyrite-pyrrhotite. A 35-foot-wide carbonate metasedimentary unit with up 

to 20% pyrrhotite and lesser pyrite-magnetite over a few feet was also encountered.  Assay results 

indicate anomalous gold (0.021oz/5 feet) and Ag (0.011oz/5 feet) with small amounts of Cu-Zn.  
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Target 11 (VMS) 

Target 11 was repositioned to the north based on georegistering of drill hole locations in AR 

52H05SE0001 (those shown on Map P.3434 and in the ODHD are incorrect). The target was walked by 

prospectors in 2021 however no significant mineralization was encountered and no samples were taken. 

A brief description of the 1975 drilling by Geophysical Engineering Ltd. is below; all holes were drilled 

along a 130 degree azimuth:  

S-4:  A three-foot-wide zone of carbonate-sericite alteration with disseminated to massive (1 inch) 

pyrrhotite and a few grains of chalcopyrite is noted in the log. No significant assays were returned. 

S-5: Minor anomalous Zn (up to 0.06%) and Ag (up to 0.015oz/t) were returned from a 3-foot-wide 

section with 25% pyrrhotite and a few grains of sphalerite and chalcopyrite. 

S-6: A three-foot-wide carbonate-sericite zone with disseminated pyrrhotite and a few grains of 

sphalerite was encountered. No significant assay results were returned.  

Target 12 (Cu-Ni-PGE) 

Much of this anomaly falls on relatively new clearcut, unfortunately there is very little exposure.  Most 

of the area is covered by glacial deposits (sand and boulder humps; see Mollard, 1979) to the north and 

sphagnum, particularly in the south. Only one mafic volcanic outcrop was encountered with the 

remaining outcrop being diabase in the eastern part of the anomaly as obvious topographic highs both 

in the clearcut and the forested areas to the southeast. 

Boulders of gabbro and other mafic-ultramafic intrusives were encountered in several areas especially 

north of the road. Based on the ice direction (approximately northeast) it is likely that these were 

sourced from the syntectonic gabbro unit surrounding and underlying Whitton Lake.  Many of the 

examples seen were coarse-grained with only minor fine-grained disseminated interstitial mafic-related 

sulphides. One example of coarse-grained gabbro with a finer medium-grained phase was found and 

contained 5–7% fine grained disseminated pyrrhotite-pyrite in the finer phase of the gabbro (Photo 10). 

The best copper assay was 245ppm (D295153) while the best nickel and platinum + palladium came 

from D295378 (150ppm and 0.0262ppm respectively).  Both were from mafic-ultramafic intrusive 

boulders. 

Target 13 (Cu-Ni-PGE: Wagg Swamp Showing) 

The western and central part of this target is covered by the same glaciofluvial sediments that cover 

Target 12 (see Mollard, 1979) while much of the eastern portion is covered in swamp.  Previous work in 

this area (see AR 52H06NW2004) consisted of stripping and sampling immediately south of a small lake 

to the west of Whitton Lake (Wagg Swamp Showing).  Some time was spent here in 2021 investigating 

and resampling these stripped outcrops.  The exposed gabbros here are quite fresh, medium-grained 

and weakly to unmineralized (Photo 27).  Although grain sizes vary over short distances, there seems to 

be an overall change from coarser to the north and finer to the south as the outcrop disappears under a 

swamp. Sampling during the 2002 program (AR 52H06NW2004) yielded up to 1093ppm Cu, 194ppm Ni, 

46 ppb Pt, 49ppb Pd and 16ppb Au (sample 54353).  Sampling during the 2021 program yielded up to 

544ppm copper (D295072), 270ppm Ni (D295335) and 0.0623ppm Pt + Pd (D295335). The reason why 

the 2021 program was unable to reproduce the higher copper value may be because the previously 
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sampled location is now covered in debris, or the location sampled in 2002 was completed at a time 

when the level of the swamp was significantly lower than it was in 2021. 

Target 14 and Whitton Lake (Ni-Cu-PGE) 

Much of this target is covered in either swamp or glaciofluvial sediments; however, one outcrop of 

gabbro was located inland of Whitton Lake (Photo 11). Some additional work to ground truth the higher 

ground north of the road between Whitton Lake and the small lake to the west is warranted.  A sample 

taken of a mineralized gabbro boulder from the 2002 program yielded 4867ppm Cu, 2188ppm Ni, 55ppb 

Pt, 342ppb Pd, 63ppb Au (approximately 318029E/5468656N; see AR 52H06NW2004).  No significant 

mineralization was encountered on this target during the 2021 program.  

The Whitton lakeshore was also examined in 2021. Very few outcrops occur on the southern shore and 

the ones that are there are mafic volcanics with a high thick ridge of diabase a short distance inland 

(Photo 12). The more interesting northern shore is comprised of a mixture of mafic volcanics intruded by 

syntectonic pyroxene gabbro – texturally distinct from the gabbros seen at Wagg Swamp discussed 

above. Photos 13–19 illustrate the relationships between the gabbros and mafic volcanics. None of 

these gabbros carried any significant mineralization but were sampled anyhow (the highest nickel value 

was 284ppm (D295294) and highest copper value was 157ppm (D295282)). One interesting feature of 

some of the mafic volcanics in contact with the gabbro is there elevated magnetite content (original or 

related to the gabbro intrusion?) which results in magnetic susceptibility readings of up to 100. This was 

largely noticed on the west end of the lake on the island and outcrop across from the island on the north 

shore of the lake. 

Target 15 (Cu-Ni-PGE) 

Target 15 is discussed below under the Wagg East, Central and West Showings. 

Target 16 (Cu-Ni-PGE) 

Target 16 was briefly investigated and sampled by prospectors in 2021; however no significant assay 

results were returned. Additional work by a geologist is recommended here and within a large swath of 

ground radiating outward from Target 15. 

Target 17 (Cu-Ni-PGE) 

Outcrop on Target 17 occurs predominately on the eastern part with only mafic volcanics outcropping in 

the west on the northern portion outside of the ultramafic sequence. While no definitive spinifex 

texture was identified, the komatiites were located and found to be quite magnetic, fine-to medium-

grained, and containing matted/asbestoidal tremolite. In one instance, the komatiite contains up to 5% 

pyrrhotite (D296623) with trace chalcopyrite.  

The coarser-grained ultramafics are rather variable in composition and texture; they are not all 

peridotites/pyroxenites as indicated on Map P.3434. Unfortunately, outcrop photos are not available as 

the author lost his camera toward the end of the traverse. Photos 20–24 illustrate the variability of this 

package. No significant sulphides were found in the coarser-grained phases.   

Assay results yielded up to 823ppm Ni in sample D296620 and 2430ppm Cr (with 0.0142ppm Pt + Pd) in 

sample D296623.   
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Target 18 (VMS-Au) 

The drilling completed by Amoco Petroleum Company Ltd. in 1980-81 (AR 52H06SW0005) is 

summarized below.  The precise location of the collars is not known as the maps in the above report are 

difficult to situate due to a lack of landmarks.  It is likely that the locations shown on Figure 3 (taken 

from Map P.3434) are only accurate to within a couple hundred metres. 

WLO-80-11C-1: Anomalous Au (up to 0.02oz/t) was returned from a 3.5-foot-wide massive sulphide zone 

hosted in felsic volcanics with 60% pyrrhotite and 10% pyrite.  This zone also assayed 0.017% Cu. 

WLO-80-11C-2: Anomalous Zn (up to 0.32%) was returned from a 2-foot-wide zone of graphitic 

metasediments.  A few gold zones (up to 0.02oz/t over 5 feet) and a 5-foot copper zone (0.12%) are also 

present in this hole. 

WLO-80-11C-3: A 3.6-foot-wide zone of graphitic metasediments with 10–15% pyrite + pyrrhotite in 

contact with intermediate and mafic tuffs was noted. The best assay consisted of 0.14% Cu & 0.14% Zn 

over 3.5 feet. 

The three northeast-southwest striking iron formation units on Target 18 occur within mafic volcanics 

toward the contact with a unit of intermediate volcanics.  The best copper value from the area was from 

a quartz-carbonate vein and assayed 3010ppm Cu (D295382) while the best zinc values was 373ppm Zn 

(D295381).  The best gold assay returned was 0.043ppm Au (D295381). 

The limestone/marble occurrence in the southwestern corner of the target area was not located. 

Target 19 (VMS) 

Most of the rock on Target 19 consist of fine-grained, predominantly massive to pillowed mafic volcanics 
with lesser iron formation and gabbros.   
 
The iron formation strikes north to north-northeast, is poorly exposed, strongly oxidized, crumbly and 
mineralized with up to 8% pyrrhotite + pyrite.  Only one outcrop of the iron formation was located.  It 
contained 270ppm copper and 210ppm zinc, but no gold.   
 
A number of mineralized mafic-ultramafic volcanics and gabbros were also sampled in this area.  Assay 
results yielded nickel values as high as 497ppm (D295136), copper values as high as 415ppm (D295364) 
and Pt + Pd values as high as 0.0205ppm (D295362).  
 

Target 20 (VMS or Ni-Cu-PGE) 

Target 20 is underlain primarily by weakly to moderately banded/laminated amphibolites after mafic 
volcanics – a consequence of contact metamorphism related to the intrusion of the Wabikon stock to 
the east.  Coarser-grained rocks also occur in the area and are either gabbros or coarser-grained mafic 
volcanic flows.  Evidence for the surface expression of the north-south conductor was not found despite 
traversing along a ridge overlying the conductor and within the drainage below the conductor. 
 
Two drillholes (1 and 2) on this target were completed by Pyhtila in 1970 (AR 52H06SW9281). 
Unfortunately, no maps are included in the report and their exact locations are not known. The small 
maps in the logs suggest that the first hole is located more to the northwest of the second.  Both holes 



24 
 

report 10–30% pyrite-pyrrhotite over 30–40 feet with “signs of chalcopyrite and bornite”. No assay 
results were reported. 
 
Samples taken on the target in 2021 yielded up to 143.5ppm Cu (D295155). 

Investigated Showings 

Noranda VMS Target 

A couple of days were spent investigating the massive sulphide occurrences/VMS potential in the 

southeast corner of the tenure where VMS exploration has been most extensive. 

 

The historical work in this area consisted of trenching, drilling and ground geophysics and is summarised 

below: 

 

The trenches noted in Noranda’s 1994 report (AR 52H06SW0023) were not completed by Noranda nor 

by Cumberland Resources in 1993 (AR 52H06SW9302) but likely by Mineral Resources International 

Limited (Clarke Noyes) in 1973 (AR 52H06SW0018). Unfortunately, they were not documented in this 

assessment report. The Cumberland report does makes note of “old trenches” in the area, so it is likely 

that they are all from the 1973 program and that the only trench completed by Cumberland was to the 

east of the current tenure targeting a dolomitic limestone/marble to the west of Ollette Lake.   

 

Sampling by Cumberland in the old trenches/blasts yielded up to 542 ppm Cu and 206 ppm Zn.  

Sampling by Noranda in 1994 (which includes the northern grid discussed below) yielded up to 0.22 oz/t 

Ag, 0.13% Cu and 2.61% Zn (Sample #2913I). Note that it is difficult to determine exactly where this 

sample was taken from as two sets of sample numbers seem to overlap each other and the map is 

difficult to read. 

 

Drilling in this area was completed by at least three different companies – Noranda (1994, AR 

52H06SW0024), Mineral Resources International Limited (1973, 52H06SW0018) and Phelps Dodge 

(1975, AR 52H06SW0015). 

 
The three Noranda holes (WL-94-1 WL-94-2 WL-94-3) were incorrectly positioned on P.3434 (Hart et. al. 
2001) and the ODHD database and so were repositioned to a more accurate location.   
 
WL-94-1 targeted the mineralization in the trenches described above and yielded up to 0.56% Cu over 
0.5m from the stringer sulphide zone and 0.115% Zn over 0.5m from brecciated exhalite below the 
stringer sulphide zone.  
 
WL-94-3 intended to test the eastern extent of the mineralization in the trenches.  Values up to 650ppm 
Zn over 1.2m were encountered in bedded to semi-massive sulphides hosted in felsic tuff, while stringer 
sulphide mineralization within brecciated exhalite hosted values of up to 0.24% Zn over 0.6 m. 
 
WL-94-2 was drilled to test a stringer pyrrhotite zone to the northeast of the trenches.  Massive to semi-
massive sulphide intervals yielded up to 500ppm Zn and 410ppm Cu over 1.1m and 0.13% Cu and 
1.0ppm Ag over 1.1m in a sulphide-bearing portion of the overlying iron formation.  
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Mineral Resources International Limited drilled one hole (W-1) through the trenched mineralization.  
Based on the trench locations and the hole azimuth, this hole plots in the wrong location on Map P.3434 
(Hart et. al. 2001) and the ODHD database. It is likely located at least 150 m to the northwest.  
Unfortunately, the quality of the map in AR 52H06SW0018 is poor and a more accurate location was not 
determined. The hole yielded up to 0.1% Cu over 5 feet within a rhyodacite containing 50% banded 
sulphides. 
 
Hole 150-1 (~1.5km northeast of trenches) was drilled by Phelps Dodge Corporation and is also located 
incorrectly on Map P.3434 (Hart et. al. 2001) and the ODHD database.  Based on the location of the 
geophysics anomaly, it was likely drilled significantly further (200–250 m) to the northwest and north of 
an old road marked on the Noranda map and still visible on satellite imagery, likely around 
322670E/5467296N. The hole encountered up to 0.16 oz/t Ag and 0.02 oz/t Au over 5 feet & 0.111% Zn 
and 0.16 oz/t Ag over 5 feet within an approximately 20-foot-wide massive pyrite-pyrrhotite zone. 
 
Approximately one day was spent locating and sampling these old trenches (Photo 25).  Unfortunately, 

exposure was quite limited due to trench collapse, water infiltration and fallen trees over the past 

several decades. Several samples of semi-massive to massive bedded pyrrhotite and pyrite with small 

amounts of chalcopyrite were taken (Photo 26). The rock types include sulphide-facies iron 

formation/exhalite (pyrite-pyrrhotite), chert, quartz-eye phyric rhyodacite, and silicate-facies iron 

formation with coarse yellow-green Fe-amphiboles.  

 

Sampling of the trenches during the 2021 program yielded up to 479ppm Zn (D295288), 945ppm Cu 
(D295289) and 423ppm Ni (D295285).   
 

Approximately half a day was spent investigating two other mineralized areas identified by Noranda 

northeast of the trenched massive sulphides. As the georegistered Noranda map used to identify the 

trench locations showed significant error to the northeast of these trenches the map was re-

georegistered to aid in locating the mineralized areas shown on the map as closely as possible. 

Unfortunately, the paucity of outcrop (except for diabase to the north, south, and west) made it difficult 

to locate much mineralization despite the ground being reasonably high when outside of the 

cedar/alder swamp covered areas particularly in the south. A sample of heavily pyritized material in 

subcrop was located at 322671E/5467244N (sample D296073) and a sample of weakly sulphidized felsic 

volcanics was found at 323704E/5467359N (D296605) along the southern base of a small ridge. Based 

on the geophysics as well as the Noranda mapping, this ridge is likely the sulphide-facies iron formation.  

 
Wagg West Showing 

A number of stripped/washed areas were completed by Wagg in the early 2000s predominately on 

amphibole gabbros (Photos 28–30), pyroxene gabbros (Photos 31–32) and mafic volcanics (Photo 28) in 

the area of the Wagg West Showing. The author attempted to differentiate between what appears to be 

older, grungier less texturally crisp somewhat altered/foliated amphibole bearing gabbro from more 

crisp textured gabbros (including the pyroxene gabbro in Photos 31–32). It is not clear if this distinction 

will be useful going forward as given the strong spatial association between the two, they may be 

genetically related. What can be said is that there seems to be a correlation between better formed 

gabbro textures and higher sulphide contents. 
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Sampling in the area and at the showing itself yielded mostly amphibole (and lesser pyroxene) gabbros 

with a few percent disseminated to splashy/clotty pyrrhotite +/- small amounts of chalcopyrite +/- 

coarse euhedral pyrite (Photos 33–36). The blasted area near the water, which appears to be the best 

mineralized material on the stripping, shows a number of scattered up to 2 cm oval sulphide blebs which 

contain pyrite rinded by chalcopyrite and malachite in a pyroxene gabbro (Photos 37–39).  This 

mineralized area as well as another other blasted area appear to be confined to zones of just a few 

metres. 

Sampling in 2002 yielded up to 4370ppm Cu, 1900ppm Ni, 61ppb Pt, 290ppb Pd, 72ppb Au (sample 

686942; AR 52H06SW2003). 

Sampling in 2021 yielded up to 2900ppm Cu, 1350ppm Ni, 0.2496ppm Pt + Pd and 0.043ppm Au 

(D296638). 

Wagg East Showing 

Similar rock types occur at the Wagg East Showing; however, there appears to be a higher proportion of 

crisp-textured more convincingly syntectonic amphibole/pyroxene gabbros (Photos 40–41). The main 

area of mineralization (blasted area; Photos 42–44) consists of up to 5 cm pods/big blebs (more 

commonly <0.5 cm) of pyrrhotite rinded by chalcopyrite (Photos 45–46) in a medium-grained 

pyroxene/amphibole gabbro with mafic:felsic ratios of between 50:50 to 70:30. Sulphides also occur 

intimately associated with the mafic minerals either as inclusions within or on the margins of pyroxenes 

and/or amphiboles. The area of the coarse pods is quite small, not extending much beyond what is 

shown in Photos 42–43. Sulphide mineralization drops off sharply outside this zone. Mafic volcanics and 

felsic volcaniclastics also occur on this stripping to the south.  

Additional work on characterizing the host rocks mafic assemblage would likely be useful as the 

pyroxenes (stubby, 90-degree cleavage, medium to deep green) can be difficult to differentiate from the 

amphiboles (longer splintery dark crystals with different cleavage) in hand sample. At present, it appears 

that the mineralization is favouring the more pyroxenitic phase.  

Assay results from the 2002 program yielded up to 2332ppm Cu, 728ppm Ni, 61ppb Pt and 183ppb Pd 

(sample 54387; AR 52H06NW2004) 

Assay results from the 2021 program yielded up to 2390ppm Cu, 1210ppm Ni, 0.1587ppm Pt + Pd and 

0.075ppm Au (D295278). 

In addition to the grab samples, a single channel sample was taken across the width of the better 

mineralized part of the outcrop.  The results are summarized in Table 3. 

Wagg Central Showing 

Toward the end of the program, the author was prospecting around and in between the two Wagg 

showings and encountered a couple of moss covered outcrops of rather crisp-textured gabbro about 

halfway between the Wagg East and West Showings (Figure 3). At the very edge of one of these 

outcrops, coarse blebby pyrrhotite-chalcopyrite occur in the gabbro (Photos 47–49). Pyrrhotite-

chalcopyrite also occur as somewhat interconnected thin veinlet-like material bordering on net-textured 

sulphides. The gabbro host here appears to be more pyroxenitic. There is also evidence of sulphide-

bearing clasts within the hosting gabbro (Photo 49). 
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The extent of the mineralization is difficult to determine as the mineralization is largely covered by 

organics in a draw between two outcrops. Stripping (hand or mechanical) of the few nearby gabbro 

outcrops is recommended.   

The best assay result from this location was 1360ppm Cu, 894ppm Ni and 0.1267ppm Pt + Pd (D296617). 

Nosulf Showing & Area 

Toward the end of the 2021 program an area of gabbro outcrops marked on Map P.3434 along road 811 

were investigated. Some interesting features were noted including clotty patches of mafic minerals in a 

plagioclase rich background (Photos 50–51), strong variations in grain size & mafic:felsic ratios over 

short distances, and very strong changes in magnetism. Magnetite occurs as up to 2 mm inclusions in 

the amphiboles, and to a lesser extent, in the plagioclase in the highly magnetic fraction of the intrusive.  

As a result of these features additional prospecting was conducted both north and south of the road 

leading to the discovery of numerous mafic-ultramafic intrusive outcrops in the area (Photos 52–53), 

some with appreciable pyrite-pyrrhotite.  The most important discovery was that of a sulphide-barren 

gabbro north of the road that ran high in Pt and Pd (the Nosulf Showing).  The initial sample (D296515) 

yielded 0.203ppm Pt, 0.395ppm Pd and 235ppm Ni.  A repeat sample (D296633) yielded 0.167ppm Pt, 

0.343ppm Pd and 239ppm Ni while a sample taken 40m to the north (D296630) yielded 0.279ppm Pt, 

0.274 Pd and 118ppm Ni. 

Showing/Area Sample(s) 2021 Results

Wagg West D296638 2900ppm Cu, 1350ppm Ni, 0.2496g/t Pt+Pd and 0.043ppm Au 

Wagg Central D296617 1360ppm Cu, 894ppm Ni and 0.1267g/t Pt+Pd 

Wagg East D295278 2390ppm Cu, 1210ppm Ni, 0.1587g/t Pt+Pd and 0.075ppm Au

Wagg East 

(Channel)
D295408-10 1555ppm Cu, 947ppm Ni and 0.1278g/t Pt+Pd over 1.9m

Nosulf Showing
D296515, D296633, 

D296630
0.598g/t Pt+Pd, 0.51g/t Pt+Pd, 0.553g/t Pt+Pd

Table 3. Sample highlights from the 2021 Heaven Lake exploration program  

LiDAR Survey (Figures 9 & 10) 

The 2021 LiDAR (Light Detection and Ranging) survey was conducted by Eagle Mapping of Langley City, 

BC on May 17,18 & 23, 2021.  The survey was planned to obtain LiDAR data with a vertical accuracy of 

15 cm or better, and a horizontal accuracy of 30 cm or better. Digital colour photos with an average 

ground sample distance of 20 cm were also obtained. Data was acquired from a Cessna 206 aircraft at a 

flying height of 1200 m above ground level. Flight lines were in a northeast-southwest direction.  

Deliverables included a Bare Earth Digital Elevation Model (DEM) and a mosaic single-image orthophoto 

covering the entire tenure, original LiDAR point cloud data and several derived ESRI shape files. The 

contractor logistics report is provided as Appendix F. 

The purpose of the survey was two-fold: 1) to obtain detailed topographic information in order to 

inform the prospecting program; and 2) to develop a structural framework for the project.   

The LiDAR and orthoimagery dataset proved invaluable to focus efforts in areas of outcrop and to avoid 

low-lying (swampy) ground where outcrop is much less likely to occur as well as identifying locations  
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where historical trenching took place.  Unfortunately, and despite analyzing the data from various 

hillshade azimuths, there is very little in the way of structural information that could be gathered.  This is 

due largely to the low levels of deformation within the belt as well as an ice direction that appears to 

roughly parallel the belts trend.  The LiDAR data is presented in Figure 10, along with historic trench 

locations that were identified using the imagery.  Not all trench locations have been ground truthed.  

 

Conclusions 

The 2021 field program was successful in confirming the presence of Cu-Ni-PGE mineralization as 

identified in the early 2000’s.  Additionally, a new mineralized zone (Wagg Central) was discovered in 

between two known zones.  As it is not well exposed, additional grubbing and prospecting in the 

immediate area would help better define this zone.  The magmatic origins of this mineralization (blebby 

pyrrhotite-chalcopyrite) is an encouraging sign that the right processes were at work to potentially 

result in a more sizable concentration of metals. 

The 2021 prospecting program also resulted in the discovery of a new PGE-mineralized zone (Nosulf) 

characterized by little to no sulphides hosted in gabbro.  The area itself is a complicated mess of variably 

textured mafic and ultramafic intrusive rocks some of which are magnetic, but most of which are not.  

Additional prospecting throughout this area is highly warranted and should keep in mind the nature of 

the mineralization. 

One of the key conclusions of the program is that there are far more mafic/ultramafic intrusive rocks on 

the tenure than what is represented on Map P.3434 (Hart et al., 2001). This is, in part, due to: 1) the 

scale of the mapping; 2) undifferentiation of Unit 2s (“foliated to massive gabbroic amphibolite–may be 

in part intrusive”) on the map. In many cases, Unit 2s is in fact a banded/foliated amphibolite; however, 

it is worthwhile further investigating areas mapped as Unit 2s on the map and differentiating between 

the foliated amphibolite and mafic intrusive units; 3) mapping being concentrated along roads. Although 

the vast majority of non-diabase outcrops in the belt occur on or near the roads, the mafic intrusive 

units appear to be reasonably well-exposed, at least on Target 15 and potentially in the poorly mapped 

area north and northeast of this area. Some of this area includes recent (~5 years) clearcut that was not 

thoroughly investigated during the 2021 field campaign and should be prospected more completely.  

The northeastern part of the belt (northeast of the Nosulf showing) also saw little work in 2021 and 

should be prospected in a future program.  

While no significant gold or base metal values were returned from the 2021 program, there does remain 

potential for this style of mineralization to occur on the tenure as evidenced by weak base metal 

(particularly Zn) signatures from previous drilling campaigns.  Most of the iron formation/exhalite 

horizons are poorly exposed and so stripping or drilling would be required to assess their potential.  

Finally, there remain several historic trench locations as identified on the LiDAR data that have targeted 

these iron formation/exhalite units but were not investigated in 2021.  These should be visited and 

assessed in a future program.    
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