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SUMMARY

Ground magnetometer and VLF-EM surveys have been 

conducted upon thirteen (13) unpatented mining claims located 

in Leclaire Township and owned by R. J. McGowan of Vancouver, 

British Columbia.

The resulting data has delineated a total of 

seven (7) distinct targets which should be further investi 

gated for their gold potential. A two-phase exploration 

program involving linecutting, prospecting, and rock sampling, 

geological mapping, limited geochemical (soil) sampling, 

trenching and diamond drilling is recommended. Costs for 

these programs are estimated to be S70 000 for Phase I 

and S165 000 for Phase II should the latter be justified.

Respectfully submitted

Russell G. Reid, B.A.Se 
Geologist

Wawa, Ontario 
May 26, 1984

Seymour M. Sears, B.A., B.Se, 
Geologist
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INTRODUCTION

A combined ground magnetometer and VLF-EM survey 

has been completed upon 13 unpatented mining claims in 

Leclaire Township, Sault Ste. Marie Mining Division, Ontario, 

on behalf of R.J. McGowan. The work was carried out between 

March 1 and March 28, 1984, by D. Belanger and 6. Young of 

Manwa Exploration Services Ltd. of Vancouver, British Columbia.

The surveys were conducted for the purpose of 

detecting geophysical targets which may be associated with 

economic deposits of gold and/or base metals, as well as 

provide some basic data upon which to base future explora 

tion programs on the property.

The claims cover portions of an extensive iron 

formation (the Reynolds Iron Range), and are adjacent to 

a past producing iron mine (the Magpie) in the early 1900's. 

These iron ranges are particularly attractive because of 

their associated intense silicification, and their interpreted 

proximity to a volcanic vent, both of these features being 

frequently associated with known gold deposits.

A comprehensive regional overview of the geology 

and mineralization discovered to date by previous workers 

is included along with a discussion (and accompanying maps) 

of the survey results.

MANWA EXPLORATION SERVICES LTD..
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PROPERTY LOCATION AND ACCESS

The surveys were completed upon thirteen contiguous, 

unpatented mining claims owned by R.J. McGowan. The claims 

are located in the south-central part of Leclaire Township. 

They are numbered as follows:

SSM 640287 SSM 640294
SSM 640288 SSM 640295
SSM 640289 SSM 640296
SSM 640290 SSM 640297
SSM 640291 SSM 640298
SSM 640292 SSM 707252. 
SSM 640293

Access to the claim group is best accomplished 

by aircraft either float equipped fixed wing from Wawa or 

Hawk Junction or by helicopter from White River or Wawa. 

A rough four wheel drive logging road leaves Highway 17 

at a point 3 miles south of the Dubreuilville turnoff 

(approximately 18 miles north of Wawa). By following this 

road eastwards for approximately eleven (11) miles, one 

can reach the top end of Reynolds Lake. From this point, 

the claim group can be accessed by boat (1/2 mile south- 

east). Several bridges would need to be repaired for 

direct vehicle access along the extension of this road.

MANWA EXPLORATION SERVICES LTD..
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REGIONAL GEOLOGY

The Leclaire Township claims are situated within 

the Archean "greenstone" belt of the Michipicoten Area, 

Northern Ontario.

Rocks within this belt have resulted from the 

cyclical deposition of metavolcanic and metasedimentary 

sequences. The progression of volcanic activity has been 

described by Goodwin (1966) as:

"1) widespread and prolonged effusion of
predominantly basalt lava flows, through

2) extrusion of rhyolite-dacite-andesite 
pyroclastics, followed by

3) extensive hot-spring and fumarolic 
activities with attendant wallrock 
alteration leading to subaqueous 
deposition of banded iron formation, 
and concluding with

4) renewed mafic effusion."

The Wawa, Ontario area is thought to be underlain 

by rock sequences from a minimum of three (3) cycles of 

volcanism, from a number of different volcanic centres 

(Sage, 1981).

The margins of the greenstone belt are defined by 

underlying younger massive to gneissic granitic rocks. 

Numerous granitic and gabbroic dykes, sills, and stocks 

intrude the rocks of volcanogenic origin, and may be the 

subsurface equivalents of the extrusive volcanic rocks 

(Goodwin, 1966). 

___________________________ MANWA EXPLORATION SERVICES LTD..
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Rocks of the Wawa belt have been complexly folded 

about fold axes trending both east-west and northwest- 

southeast. Major faulting of the belt has occurred along 

north-northwest trending fault planes, with left-lateral 

offsets of up to five (5) kilometres being noted (Goodwin, 

1966).

The Township of Leclaire is located near the 

northern margin of the Wawa greenstone belt. It is underlain 

by a complex sequence of mafic metavolcanics, felsic meta- 

volcanics and metasedimentary rocks which appear to be 

aligned within a northwest trending anticlinal structure. 

Significant iron formation is developed within the contact 

zone between mafic and felsic metavolcanics. Numerous 

individual iron ranges have been identified by previous 

workers. These occur within a horseshoe-shaped northwest 

trending zone related to the earlier mentioned anticlinal 

structure.

Several felsic intrusive stocks along with numerous 

sills and dykes of similar composition occur within the 

township. Their lack of contact metamorphic effects and the 

proximal location of the intrusive rocks to nearby felsic 

pyroclastic metavolcanics indicate that the stocks may 

represent ancient volcanic necks and feeder dykes for 

extrusive volcanic activity similar to that postulated in 

the adjacent township of Abotossaway (Goodwin, 1966).

MANWA EXPLORATION SERVICES LTD.,
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An extensive system of northwest and northeast 

trending diabase dykes crosscut all of the above units.

MANWA EXPLORATION SERVICES LTD..
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REGIONAL MINERALIZATION

The Kichipicoten Area of Northern Ontario is 

estimated to have produced more than thirty million tonnes 

of iron ore, and almost tw hundred thousand ounces of 

gold since the start of mining operations in 1899 (Good 

win, 1966). Production of iron ore in the past has come 

from six deposits, and gold from eleven deposits, including 

one past producer of gold in Abotossaway Township. Almost 

one hundred mineral occurrences have been recorded in the 

Michipicoten Area, including over fifty gold, more than 

thirty-five iron, four base metal, one asbestos, and one 

niobium (Goodwin, 1966). Current producers in the area are 

limited to the Helen-MacLeod iron mine north of Wawa, and 

a small open cut gold mine south of Wawa owned by 

Bridgett Lake Resources.

The iron deposits of the area occur as long, 

narrow zones of banded iron formation at the stratigraphic 

top of felsic pyroclastic units, prior to the reverting of 

the volcanic cycle to thick, massive mafic volcanic flows. 

The typical iron formation is composed of (in descending 

stratigraphic order) graphitic chert, banded chert, massive 

pyrite, and siderite units. Certain units may be more 

abundant, while others are locally absent in the various 

iron ranges of the area. Abundant alteration of underlying 

felsic volcanics, including carbonatization, silica depletion 

and iron enrichment has been noted and is most pervasive

MANWA EXPLORATION SERVICES LTD..

This report nwy not be reproduced in whole, in part, or in summary without the written permission ol Manwa Exploration Services Ltd



t
co

 
r
 

>
 m

CO
 

H
 

m 5
 

-r

2
 

D

L
A

L
IB

E
R

T
 

T
W

P

t*
 

T*
(S

\

U
t 

O i 
5

m 
m

2

O

o
 

O O

A
B

O
T

O
S

S
A

W
A

Y
 

T
W

P



-10-

proximal to the iron formation.

The iron ranges of Leclaire Township are relatively 

extensive and variable. The strike lengths and continuity 

of the iron formations vary from 'short' to extremely 

long. One of the more extensive is the Reynolds Iron Range 

stretching northwest from the southern township boundary 

continuously to Godon Lake. The width varies from over 

200 feet in the south to 20 feet near Godon Lake, It is 

composed of chert, magnetite, pyrite, and wacke (Sage, 1983).

The Evans Creek Iron Formations strikes west-northwest 

from the eastern township boundary in two sub-parallel bands. 

The ranges consist of chert, magnetite and wacke.

The other iron range of note is the host of the 

past producing Magpie Iron Mine. This range, striking north 

from the southern township boundary east of Alice Lake is 

bent to the west near its upper limit. The unit, in the 

vicinity of the mine, is composed almost exclusively of 

siderite. The mine operated until 1922, producing 1 500 000 

tons of siderite, leaving 750 000 tons still in the mine 

(AFRO, Sage, 1983).

The known gold occurrences in the Michipicoten Area 

are proximal to, or within several of the felsic intrusive 

stocks. It has been observed, both in the free state and 

bound with sulphides (pyrite and chalcopyrite), and generally 

occurs within quartz-carbonate veins. These veins occur within

MANWA EXPLORATION SERVICES LTD.
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fractures and along shear zones as short stringers or as 

larger lenses of relatively limited strike length (Goodwir, 

1966). The vein assemblage has generally been found to be 

quartz 4- calcite ± ankerite ± tourmaline ± hornblende ± arsenopyrite 

± pyrrhotite ± pyrite ± chalcopyrite ± sphalerite ± galena (Frohberg, 

1935).

A general correlation of gold mineralization to 

surrounding geological setting has been found to exist in 

the Michipicoten Area. The majority of notable gold and base 

metal occurrences are directly associated with felsic intrusive, 

porphyritic bodies which have been emplaced in or marginal 

to large felsic pyroclastic units (Goodwin, 1966).

There are, at present, no known gold occurrences 

in Leclaire Township. This may, however, be the result of 

the lack of testing of potential host rocks. The iron 

formations of the township have been .xtensively tested for 

their iron content, yet no record of gold or base metal 

content has been found.

MANWA EXPLORATION SERVICES LTD..
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PREVIOUS WORK ON THE PROPERTY

The following dati has been obtained from files 

of the Assessment File Research Office of the Ontario 

Geological Survey, Toronto, Ontario.

The Magpie Claim Group in Leclaire Township has 

been incorporated into numerous large-scale government map 

ping programs, and regional airborne geophysical surveys 

for various exploration companies, including Noranda Explora 

tion Company (1981, Wakeford).

The Reynolds Iron Range, passing under the majority 

of the Magpie Claim Group, has been described by Goodwin 

(1953). The only detailed v.-ork recorded on the Magpie Claim 

Group is the diamond drill nole logs of two holes drilled 

in 1954 on present mining claim SSM : 640294. The drill logs 

were of a general nature, and analyses were directed towards 

finding potential iron ore, as only iron and silica content 

of the drill core was determined. It is of note that the 

iron content of the drill core was found to be of relatively 

low percentage, while the silica content was a comparatively 

high percentage. This may be related to the pervasive 'soaking 1 

with silica of the rocks in the area of the Magpie Mine 

(Sage, 1983).

MANWA EXPLORATION SERVICES LTD..
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SURVEY PROCEDURE AND INSTRUMENT INFORMATION

A compass grid was established on the claims 

to accommodate the two surveys. Lines were established in 

a northeast (0600 ) direction every 100 metres with stations, 

measured by hip chains every 25 metres and marked by 

flagging. A base line was cut and chained on the northern 

portion of the property and a tie line established by hip 

chain and compass on the southern end (Tie Line 4+OOW) for 

survey control. All lines were established prior to execution 

of the surveys due to extreme snow conditions.

The VLF-EM survey was conducted along this grid 

using a Sabre VLF-EM receiver. The Annapolis, Maryland (N.A.A.) 

transmitting station (21.4 kHz) was utilized. Measurements 

recorded at each station included the horizontal component 

of the Field Strength of the transmitted signal and the 

Dip Angle cf the null. The observed Dip Angle data was 

later filtered using a methematical technique devised by 

Fraser (1969) which is designed to eliminate "noise" and 

render the anomalous crossover data contourable, and thus 

easier to interpret. The resulting Fraser Filtered data was 

then plotted at a scale of 1:2500 and the positive (*) 

values contoured (Map 637-LC-A2). A separate plot of the 

raw dip angle data is provided for assessir3nt purposes 

(Map 637-LC-A3).

MANWA EXPLORATION SERVICES LTD..
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The magnetometer survey was conducted using a 

Geometrics Model G-816 Portable Proton magnetometer. This 

instrument measures the total intensity of the earth's 

magnetic field in gammas. A main Base station was 

established st 0+00 on the Baseline with subsidiary 

floating Base stations at other appropriate locations. 

These stations were utilized during the survey in deter 

mining the diurnal variations of the magnetic field. 

Magnetic intensities were observed, and the diurnally cor 

rected data was reduced to a 58000 gamma base and plotted 

at a scale of 1:2500 and contoured (Map 637-LC-A1).

MANWA EXPLORATION SERVICES LTD..
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D1SCUSSION OF RESULTS

The magnetometer and VLF-EM surveys on the Al.- 

Lake property of R.J. McGowan has been successful in tracinc. 

portions of a major iron formation which passes northwesterly 

across the claim group, and will be extremely useful in 

future detailed exploration. The magnetic data is displayed 

on Map 637-LC-A1.

The contoured data easily delineates the relatively 

wide band of iron formation commencing on Line 15 South 

(SOW to 400W), leaving the property at Line 4 North and 

appearing to pass once again through the northwest corner 

of the claim group at 100W on Line 11 North. The zone 

thins out between Line 3 South and Line 1 North, probably 

reflecting a faulted and tightly folded structure identified 

by earlier workers.

Similarly, a significant broadening of the magnetic 

high feature between Lines 8 South and 12 South suggest 

either a shallower southwest dip in tMs area, a repeated 

sequence, or simply a thickening of the iron formation in 

a local paleotopographic depression.

One of the highest values of the survey (710 000 

gammas above background) occurs at the Baseline on Line 12 

North. This appears to correlate with a previously mapped 

diabase dyke. Local high values project this dyke to pass

MANWA EXPLORATION SERVICES LTD..
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subparallel to the Baseline until it leaves the property 

on Line 1 South. A similar narrow, . anomalously high linear 

feature also reflects a northwest trending diabase dyke 

passing from 825 West on Line 5 South through 725 West 

on Line 17 South.

A moderately magnetic zone passing from 525 West 

on Line 3 North through 450-500 West on Line 5 South, 

where it merges with the broad magnetic "high" zone 

mentioned earlier. This narrow linear feature may represent 

a stretching of a member of the main iron formation along 

a northwest trending fault associated with the fold axis 

in this area.

Another anomalously high zone occurs from 650 West 

on Line 3 South to 675 West on Line 5 South. This also 

appears to be caused by a local iron formation, possibly 

emplaced along a fault structure.

A peculiar narrow, linear,' high } occurring from 

850 East on Line 5 North through 825 East on Line 7 North 

has the charftcteris f lcs of a diabase dyke, but should be 

confirmed by prospecting.

The VLF-EM (Fraser Filtered) data depicts a very 

similar picture as the magnetometer survey (Map 637-LC-A2), 

especially with regards to the inferred iron formation. 

The axis of the stronger conductors have been superimposed

MANWA EXPLORATION SERVICES LTD..
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upon the magnetometer survey map (637-LC-A1) and these 

have been "lettered" for reference purposes. These will be 

discussed briefly and a probable cause put forward. As a 

general rule, the interpreted conductors occur as a series 

of northeast trending linear bands, consistent with the 

observed geological strike in the area.

Conductors "A" and "A 4 " ^1 - very strong; narrow,
parallelconductors within a broader 
anomalous zone; greater than 500 metres 
long and open on both ends (when leaving 
property); trending 3000 ; have an associated 
strong magnetic response; probable cause—two 
strongly mineralized bands within a broad 
iron formation.

Conductors "B" 'y. and "V . verv strong .
broadconductor(s)whichsplits towards 
the southeast into two distinct conductors 
("B. and "By1 ); greater than 1 400 metres 
long, open towards the southeast, complex 
on its northwest end; trending 3050 , tjt 
orientation in plan view may be complicated 
by steep topography; has an associated 
strong magnetic response; probable cause—iron 
formation, two or more strongly mineralized 
horizons which have been locally separated 
by structural or synsedimentary processes.

Conductor "C" - very strong in centre, moderate 
alongsTrike; very broad along one line 
(200 metres), relatively narrow along strike, 
joins with Conductor "B" in its northwesterly 
direction; greater than 500 metres long; 
longest axis trends 3300 , but its wide part 
implies some complexity; has a crude association 
with a magnetic "high" linear feature; probable 
cause—a portion of the iron formation repre 
sented by Conductor "B" which has been modified 
by a cross-structure (fault or fold).

MANWA EXPLORATION SERVICES LTD..
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Conductors "D" and "D," , yery strong; relatively
narrow;from1 200 - 1 600 metres long on 
the property but disrupted near centre 
possibly by influence from the cross-structure 
suggested in Conductor "C"; trends 3300 with 
local deviations; has intermittent magnetic 
"high" association; probable cause—iron 
formation.

Conductors "E" and "E," ^ moderate strength; very 
broadonsoutheast end, narrow on northwest 
end; 400 metres long, on property, if 
projected through competitor's claim--700 metres; 
approximate trend 3300 , but is curvilinear in 
shape and although complicated by lack of data 
(outside property boundary), appears to have a 
significant offset due to the same cross- 
structure which cuts Conductors "C" and "D - D."; 
has local magnetic "high" association but compli 
cated by proximity to a subparallel diabase 
dyke; probable cause—lean, sulphide iron 
formation.

Conductors "F". "F," and "F2 " , mQ(jerate strength;
locally narrow BITE generally quite broad; the 
three letters "F", "F " and "F2 " refer to 
stronger portions of the same linear feature, 
total length of the entire zone is greater 
than 1 200 metres and is open when leaving 
the property on the northwest end; trends 3300 ; 
has local weak to very strong magnetic "high" 
association but should be viewed with caution 
due to proximity to diabase dyke; possible 
cause—sulphide concentration associated with 
shear zone and diabase dyke.

Conductor "G" - weak to moderate, relatively broad; 
greaterthan 300 metres long; trends at 3300 ; 
no observable magnetic association; probable 
cause—weak, stratigraphically controlled sulphides 
within a felsic metavolcanic sequence.

MANWA EXPLORATION SERVICES LTD..
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CONCLUSIONS AND RECOMMENDATIONS

The combined magnetometer and VLF-EM survey data 

on R.J. McGowan's Alice Lake Property (Leclaire Township) 

has defined at least seven (7) distinct, anomalously con 

ductive zones that may represent favourable environments 

for gold and/or base metal deposits. The conductors have 

substantial strike length and appear to be locally very 

complex.

Three types of favourable targets appear to have 

been identified on the property. These include extensive 

sequences of iron formation (at least 5 separate conduc 

tors); one (or more) shear zones on the flank of a large 

diabase dyke; and stratigraphically bound weak sulphides 

within a "siliceous" metavolcanic sequence. The former (iron 

formation) may be enhanced by complex folding and related 

faulting near the centre of the property.

It is recommended that an extensive, two-phase 

exploration program be conducted on the property. Phase I 

should be designed to provide a basic understanding of the 

geological environment, determine the extent and significance 

cf the structural features, and most importantly, locate 

any areas w^ich might host gold or other economic minerali 

zation. Efforts should concentrate on prospecting and rock 

sampling, with careful attention being given to alteration

MANWA EXPLORATION SERVICES LTD..
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patterns, particularly silicification (Sage, 1983) and 

sericitization. The program will also involve linecutting, 

geological mapping, orientation geochemical sampling of 

favourable areas, and trenching.

Phase II will consist of diamond drilling of 

any warranted targets.

The costs of this program are estimated as 

follows:

PHASE I

Linecutting
26 kilometres at S2507kilometre S 6 500

Geological Mapping, Prospecting 
and Sampling 15 500

Analytical Costs
400 soil at Sl57sample S6 OOOx n nnn 
200 rock at S257sample 5 000 J '' uuu

Trenching 10 000
Accommodation and Transportation 9 000
Field Supplies 2 000
Supervision, Drafting, and 

Report Writing 10 OOP
Subtotal $64 000

Contingency at 101 6 OOP
Total S70 000

MANWA EXPLORATION SERVICES LTD..
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PHASE li

Diamond Drilling
1 000 metres at

Analytical Costs
600 samples at S257sample

Supervision, Drafting, and 
Report Writing

5120 000

15 000

15 OOP
Subtotal S150 000

Contingency at 10X 15 OOP
Total S165 000

Wawa, Ontario 
May 26, 1984

Respectfully submitted,

Russell G. Refd, B.A.Sc 
Geologist

':?O*O~vh   i^-wi

Seymour M. Sears, B. A., 8. Se. 
Geologist
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STATEMENT OF QUALIFICATIONS

I, RUSSELL G. REID, of Windsor, Ontario, do certify

that:

1. I am a consulting geologist for Manwa Exploration 
Services Ltd., P.O. Box 2028, Wawa, Ontario.

2. I am a graduate of the University of Windsor with 
a Bachelor of Applied Science, Geological Engineering in 1982.

3. I have worked as a geologist and geological assistant 
on a full-time basis since 1982; prior to that as a geolo 
gical assistant for one field season.

4. I have not received directly or indirectly, nor do 
I expect to receive any interest, direct or indirect in the 
Leclaire Township claims.

5. This report has been prepared based upon field work 
carried out during Ma~ch, 1984; and research and drafting 
completed partly undov- my supervision during late March to 
early May, 1Cb4.

6. I hereby authorize R.J. McGowan to use this report 
in any manner he deems necessary.

P.O. Box 2028 
Wawa, Ontario 
May 26, 1984

Respectfully submitted,

Russell G. Reid, B.A.Se, 
Geologist

MANWA EXPLORATION SERVICES LTD..
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STATEMENT OF QUALIFICATIONS

I, SEYMOUR M. SEARS, of the town of Wawa, Ontario, 

do certify that:

1. I am a consulting geologist currently under contract 
with Manwa Exploration Services Ltd., P.O. Box 2028, Wawa, 
Ontario.

2. I am a B.Se. graduate in Geology and a B.A. graduate 
in Psychology from Mount Allison University, Sackville, New 
Brunswick.

3. I have been practicing my profession continuously 
since 1972.

4. I have not received directly or indirectly, nor do 
I expect to receive any interest, direct or indirect in the 
Leclaire Township claims.

5. This report is based upon field work carried out 
partly under my supervision during March, 1984.

6. I hereby authorize R.J. McGowan to use this report 
in any manner he deems necessary.

Respectfully submitted,

P.O. Box 2058 
Wawa, Ontario 
May 26, 1984

Seymour M. Sears, B.A., B.Se. 
Geologist

MANWA EXPLORATION SERVICES LTD..

This report may not be reproduced in whole, in part, or in summary without tl * written permission ol Manwa Exploration Services Ltd
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Ontario

Ministry o*
Natural
RMM^cei

Order of 
the Minister'

The Mining Act

Room 6450. Whitnty Block 
Queen'i Park 
Toronto. Ontario 
M7A 1W3 
416/965-1380

In the matter of mining claims:

SSM 640287 to 98 inclusive 
707252

in the Township of Leclaire

R. J. McGowanOn consideration cf an application from the recorded holder,
under Section 77 Subsection 22 of The Mining Act^ l hereby order that the lime for filing reports and plans in support of 

;al .(Electromagnetic K. Ma 9 neto,ffgsnSnt work recorded on . ftprJI .5 _____ 19-64. .
be extended until and including June 1 19 ft 4

cc: R.j. McGowan
370-625 Howe Street 
Vancouver, B.C. 
V6C 2T6

cc: Hanwa Exploration Services 
Box 2028 
Wawa, Ontario 
POS 1KO

cc: Mining Recorder
Sault Ste. Marie, Ontqrio

6*C\ S ignjttin of Oixcior,
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1984 06 28 Your Pile i 124 
Our Pilei 2.6875

Mrs. M .V. St. Jules
Mining Recorder
Ministry of Natural Resources
875 Queen Street East
P.O. Box 669
Sault Ste. Marie, Ontario
P6A 5N2

Dear Madamt

We have received reports and maps for a Geophysical 
(Electromagnetic fc Magnetometer) Survey submitted 
under Special Provisions (credit for Performance and 
Coverage) on Mining Claims SSM 640237 et al in the 
Township of Leclaire.

This material will be examined and assessed and 
a statement of assessment work credits will be 
issued.

Yours sincerely,

5. B. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone i (4U) 965-1380

A. Barr t se

cct R. J. McGo.;an
370 - 625 Howe Street 
Vancouver, B.C. 
V6C 2T6

cot Manwa Explorations Services 
Pox 2028 
Wa n, Ontario 
POS 1KO 
Attnt Seymour Sears.
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