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1. INTRODUCTION

This report presents the results of VLF-EM electromagnetic and
magnetic surveys completed on behalf of Ingamar Explorations
Limited over the Horwood Lake grid, Horwood township during

March - April, 1980 by M P H Consulting Limited of Toronto.

-

Previous exploration data available for the property have been

examined. Recommendations are made for further gold explora-

tion work on the property.




2. LOCATION AND ACCESS

The property consists of ten contiguous unpatented mining
claims in the central portion of Horwood township, Sud-
bury Mining District, NTS Reference Sheet No. 42Bl. The
claims are numbered P 516058 - P 516061 and P 516979 -

P 516984.

Horwood township is approximately 65 miles southwest of

Timmins, (Figure 1).

Access to Horwood Lake is afforded by an Ontario Ministry
of Natural Resources access road which departs south from
Highway 616 at a point ten miles south of Highway 101.
Access to the ten claim group is then by boat. Access
is also possible by air using fixed wing aircraft or heli-

copter from Timmins.
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3. GEOLOGY

The property lies within variably foliated Archean mafic to
intermediate metavolcanic rocks of the Swayze Greenstone
Belt. The geology of the Horwood Lake area was mapped by
V. G. Milne and F. W. Breaks in 1971 and was published in
1972 (Horwood Township, District of Sudbury, Ontario De-
partment of Mines and Northern Affairs, Preliminary Map

P748).

A minor amount of geological reconnaissance was carried out
on the property during the course of the geophysical survey-

ing.

The local structural trend is east-northeast with steep dips
to the northwest. Shearing is common and is invariably ac-
companied by chloritization, carbonatization and/or silici-
fication. Quartz and quartz-carbonate veins and stockworks
invade the volcanics and appear to host the gold mineraliza-

tion on the property.

Rock types mapped on the property include an exposure of meta-
gabbro in the northeast corner of the claim block, a horn-
blende-gquartz diorite outcrop in the south-central portion of
the property, and several occurrences of the Horwood Peninsu=

la pluton (gquartz diorite) in the southeast corner.




4. ECONOMIC GEOLOGY

Three gold showings have been identified on the property.

The main gold showing occurs on the north edge of the small
island straddling the common boundary between Claims 516058
and 516059. It consists of a series of east-west to north-
west striking, vertically dipping, gquartz-carbonate veins
and stockworks varying in width from 4 to 18 inches within
carbonatized volcanic and dioritic rocks. The veins con-
tain disseminated to massive concentrations of pyrite, pyr-
rhotite, and chalcopyrite. Previous drilling by Kerr Addi-
son Mines Limited on the auriferous quartz-carbonate struc-
ture defined a zone 500 ft long and 4 ft wide averaging
0.204 oz/ton. The zone may be open at both ends and to

depth.

A similar type of showing occurs on the east shore of the
southern inlet in the vicinity of 12 + 00S, line 18 + O0OQE.
A total of 12 samples reported by Kerr Addison Mines Limi-
ted in 1958 on a quartz vein zone returned an average va-

lue of .195 oz/ton Au over 12 inches, the samples being

taken over a strike length of approximately 360 ft.

The Stock vein occurrence consists of chalcopyrite, pyrite
and pyrrhotite in a northwest striking quartz vein which ?
varies in width from 4 to 36 inches. Selected grab sam-

ples taken by F. P. Tagliamente in 1960 from this vein




returned values up to 1.33 oz/ton Au with traces of silver.
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5. PREVIOUS WORK

J. E. Lefever (1949-1959) drilled 32 x-ray holes on the pro-
perty averaging approximately 80 feet in depth each. (The
best gold assays were reported from a hole near the south
end of line 15E. A sludge sample ran 7.8 oz Au and the

core gave 0.56 o0z/T Au over 10 feet.)

Kerr Addison Mines Limited (1960) completed a programme of
magnetometer surveying and diamond drilling over the main
showing in response to a reported grab sample value of 5.46
oz Au recorded in 1958. The drilling programme outlined

a narrow zone of gold and sulphide bearing guartz-carbonate

stringers and veins within a sheared diorite.

A small magnetometer anomaly southwest of the main showing

was drilled and proved to be a magnetite-bearing diorite.

The Stack vein was investigated by three diamond drill holes.
Minor sulphide mineralization within quartz-carbonate strin-
gers transecting diorite was intersected with one sulphide-

rich sample returning 0.38 oz gold.

In 1972 Noranda Exploration Co. Ltd. carried out a McPhar
SS8-15 vertical loop EM and Fluxgate Magnetometer survey on
the property. Two weak EM conductors were found; one north-

west of Blueberry Island and the other south of the island.




The magnetometer survey substantiated the general east-west

structural trend of the area and delineated several north-

south striking diabase dykes.
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6. SURVEY PARAMETERS

Linecutting

The linecutting was carried out during the winter of
1980 by Ingamar Explorations Limited. An east-west
baseline was established with crosslines at 300 ft
intervals. All lines were chained and picketed at
100 ft intervals. Approximately 14 miles of line was

cut, chained and picketed.

VLF-EM Survey

Approximately 12.75 miles of VLF-EM surveying was
carried out on the property with stations at 100 ft
intervals. Seattle, Washington was the transmitting

station with a survey frequency of 18.6 KHz.

Magnetic Survey

- Approximately 14 miles of magnetometer surveying was

carried out on the property. Station observations
were at 100 ft intervals on both the crosslines and

baselines.
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7. INSTRUMENTATION

VLF Survey

The VLF-EM method employs as a source, one of the numer-
ous submarine communications transmitters in the 15 to
25 KHz band located throughout the world. At the sur-
face of the earth these radio waves propogate predomin-
antly in a single mode along the earth-air interface.
This mode is known as the "surface wave" . Over flat
homogeneous ground in the absence of vertical conductive
discontinuities the magnetic field component of this
radio wave is horizontal and perpendicular to its direc-

tion of propogation.

Where non-horizontal structures such as faults, contacts

~and conductors give rise to changes in ground conductivity,

secondary modes are generated which produce a vertical
component of the magnetic field. This produces an ellip-
tical polarization of the total field in a plane perpen-

dicular to the direction of propogation.

Commercial VLF instruments enable detection of disturb-
ing structures by measuring the tilt angle of the major
axis of the polarization ellipse. On flat homogeneous

ground the tilt angle will be zero, but in the vicinity
of conducting disturbances it will acquire a finite va-

lue.
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Direction of tilt indicates direction of the disturbing
structure. Ability to deduce such parameters as depth,
deptﬁ extent, dip, and width of anomalous structures is
minimal. Fortunately, this does not seriously affect

location of points where VLF profiles cross the upper

limit of dipping structures which can be identified as
areas of greatest change in tilt angle per unit of dis-

tance.

The transmitting station used during the survey was

Seattle, Washington at 18.6 KHZ.

The data is presented as profiles with positive to the

right, negative to the left. The instruments specifi-

-cations are given in Appendix I.

Magnetometer Systems

An Exploranium/Geometrics Model G816 Proton Precession
field magnetometer was used to survey the grid. This
system utilizes the precession of spinning protons of

a hydrogen atom within a hydrocarbon fluid. These
spinning magnetic dipoles (protons) are polaiized by
applying a magnetic field using a current within a coil
of wire. When the current is discontinued the protons
precéss about the earth's magnetic field and in turn
generate a small current in the wire. This frequency
of precession is proportional to the earth's total mag-

netic field.

|
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This instrument is read directly in gammas which is the
absolute value of the earth's total field for that sta-

tion.

Correction of the magnetic data for instrument and diur-
nal drift was done by re-occupying previously establish-
ed base stations periodically (approximately every 2
hours) during the course of the survey. 1In this manner a
drift curve can be established and adjustment of the field
readings can be made such that they are all related to an
established datum. Instrument specifications are presen-

ted .in Appendix I.
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8. GEOPHYSICAL INTERPRETATION

VLF-EM

In that the electromagnetic frequencies used for VLF-EM
surveying are high with respect to other exploration geo-
physical techniques, any change in lateral resistivity
will give rise to anomalies. Because of this, the dis-
criminatory power of VLF-EM is restricted to topographic
versus non-topographic conductors. This discrimination
has been applied to this survey area in that only non-
topographic conductors have been tabled on the maps (see
Map 2). Further gquantitative interpretation of the VLF-
EM data is tenuous at best, however some depth values

have been calculated and are shown on Map 2.

A first derivative map was constructed from the VLF-EM
data (see Map 2) to assist in delineating the conductive

axes.
Ten conductive axes have been outlined on the maps and
are labelled 'A' through 'J'. The main conductive trend

is essentially east-west.

Conductor 'A' is a fairly strong conductor that was found

on the baseline at 24 + 00W. It was open to the west.
The eastern end of the conductor was not mapped since
line 21 + 00W was not surveyed north of the baseline.

Conductor depth estimate was 60 ft.
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Conductor 'B' was located between 1 + OON and 4 + 00N and

on Lines 12 + 00W to 21 + 00E. The western extent is its
strongest conductive portion and shows evidence of fold-

ing. No depth estimates were made for this conductor.

Conductor 'C' - This is a short strike length conductor
of moderate conductivity located on Lines 9 + 00W and
12 + OOW between 4 + OON and 5 + 50N. It is estimated

to be at a depth of approximately 100 ft.

Conductor 'D' -~ This conductor is located between Lines

33 + O0OE and 42 + O00E. It is a zone of fair to moderate
conductivity contained within a longer conductive hori-
zon. No depth estimate was made due to incomplete pro-
file extent, however inspection of the first derivative

contours indicate a fairly deep source.

Conductor 'E' - This conductor straddles the baseline be-

tween Lines 24 + 00E and 33 + 00E. It shows as a dis-
crete anomaly within a longer conductive zone. Depth of

the conductive axes is estimated at -~ 150 feet.

Conductor 'F' - This is a one line anomaly showing a fair

to moderate conductivity and is centered at 30 + 0OE,
4 + 50S. A depth of approximately 80 ft was estimated

from profile interpretation.
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Conductor 'G'~ this conductor, located in the southeast

portion of the property, is an arcuate conductor open

to the east. It shows moderate conductivity and a depth
of approximately 20 ft. This southeast portion of the
property shows a marked increase in conductor activity,
with the conductors in this area showing mainly a west-
southwesterly strike rather than the east-west strike

prevalent in the remainder of the area.

Conductor 'H' - this is a discrete conductor situated

south of the baseline between lines 24 + 00 to 39 + 00S
for a strike length of approximately 1500 feet. Within
its length(it shows three areas of local high conducti-
vity. Depth estimates show an easterly plunge along
its length with estimates at the western and eastern

ends of 30 ft and 60 ft respectively.

Conductor 'I' - is a short (2 line) conductor showing

moderate conductivity. Interpreted depth was approxi-
mately 50 ft. The conductor was centered at 9 + 008

on line 21 + OOE.

Conductor 'J' - this conductor centered at 17 + 00S on

line 39 4+ 00E is arcuate and open to the east. It is

of fair conductivity with an estimated depth of approxi-

mately 20 ft.
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From inspection most of the conductors showed a steep
northerly to vertical dip. The major conductive trend

was east-west.

The conductive bodies show mainly as finite length
conductive zones within longer, linear conductive hori-
zons. An example of this is Conductor 'B'. The hori-
zon containing 'B' extends the entire length of the
grid and is open at either end. Other short length

conductors have been mapped within this extension.
Some discrete conductors have been found and mapped,
the majority of which are located in the southeast

corner of the grid.

Magnetic Survey - the proton precession magnetic sur-

vey of the area confirms the general east-west strike

direction outlined by the VLF-EM survey.

The most prominent magnetic feature in the area is a
north-south striking magnetic high located in the cen-
tral portion of the grid. This high is interpreted to
reflect a diabase dyke. This dyke distorts the east-
west magnetic picture giving the northeastern corner

of the grid a more northwest-southeast trend.

The north-south dyke bisects the area into a magneti-

cally active eastern and a guieter western portion.
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In the quiet western portion the magnetic anomalies are
very localized. The largest magnetic relief of approxima-
tely 800 gammas is located over the southern shore of Blue-
berry Island. The magnetic gradients associated with these
anomalies indicate shallow sources. The magnetic zone
situated 300 ft west of Blueberry Island, Ont. was drilled
by Kerr Addison'Mines in February, 1960 and 95' of secon-

dary magnetite was intersected which explains the zone.

A narrow linear anomalous zone was mapped at approximately
9 + OON between lines 3 + 0O0W to 3 + 00E. The magnetic
gradients indicate a shallow source. Profile evaluation
of the anomaly iﬁdicates a steepening of the northly dip

from east to west along the anomaly.

The remaining magnetic expression in the western portion
of the grid is féirly gentle with the southwest corner of

the map having little or no relief.

East of the diabase dyke, the magnetic activity shows a
marked increase, with most of the anomalies being narrow
lenticular and apparently formational in nature. This is

most notable in the southern 1000 ft of this area.

Discussion

Since neither of the two surveys undertaken on the property
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are direct surveys for gold mineralization, the interpre-
tational approach has been to try to correlate the known
gold mineralization with a geophysical expression from
either survey and, from this, attempt to outline addi-

tional potentially interesting zones.

The three gold zones on this property have been discus-

sed in Section 4 of this report.

8.3.1 Main Gold Showing - no direct correlation was

found between the main gold showing and any VLF-
EM conductive axis. It is possible that this gold
showing is situated on the southern flank of the
VLF-EM conductor is 'B' (Map 2). This being the
case, the eastward extension of Conductor 'B'

could be of interest.

The probable cause of this VLF-EM anomaly is a
felsic volcanic/diorite contact as mapped by the
Kerr Addison Mines Ltd. drilling in 1960 (Assess-

ment Report T2123, DDH No. 8).

Inspection of the magnetics at the main showing
shows the gold zone to be situated in a relatively
broad magnetic low of approximately 50 gammas.

The extension of the broad magnetic anomaly both
east and west, from the gold zone thus far out-

lined, suggests that possible further work is
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warranted along strike from the known mineraliza-
tion. A localized negative magnetic zone situa-
ted in the central portion of this broad low was
found to be coincident with the approximate lo-
cation of the gold bearing horizon found in DDH
No. 1 (see Map No. 3 with reference to Assessment

Report T2133.)

Inspection of the diamond drill logs indicates
that a volume increase of quartz carbonate could
possibly explain the localized magnetic low as
guartz has a relative small negative succeptabi-
lity and the diorite host rock has a relative

positive succeptability.

A second untested local negative magnetic anomaly,
directly along strike from the main showing, at
11 + 00W on the baseline and within the same

broad magnetic low is thus of direct interest.

Projection of the gold bearing horizon eastward
and southward appears to parallel the southeast
arm of the broad low magnetic zone and indicates

the possibility that DDH No. 6 was not drilled

deep enough to intersect the economic horizon.

Stack View - The Stack vein located at approxima-

tely 37 4+ 50E, 1 + 50N showed no useful direct
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geophysical expression as regards further delineation

of possible extensions to the vein.

8.3.3 Horwood Lake Inlet Showing - A third gold showing is lo-

cated on the east shore of the southern inlet at approxi-
mately 12 + 00S between lines 18 + 00E and 21 + 00E. Ac-
curate location of this showing with respect to the sur-
vey lines was not possible during the survey due to

snow coverage. The approximate outcrop area and the

mineralization is shown on Map 2.

‘Approximately 150-200 ft north of this gold showing a

well-defined conductive horizon (Conductor 'H') was
traced over approximately 1500 ft. (see Map 2). A
coincident magnetic low upgrades this zone considering
the apparent gold association with the magnetic low in

the main zone.

The correlation of the VLF-EM and the magnetic response
is well-defined in that the conductive axis outlined by
the VLF-EM derivative map is immediately south of the
magnetic axis (see Maps 2 and 3) and the pinching and
swelling of the magnetic horizon is mirrored by the VLF-
EM even to the sSeemingly separate magnetic zone on Line

36 + 00E, 11 + 508S.
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The proximity of the diabase dyke to these active
magnetic zones and the conformable nature of the
anomalies suggest that narrow sill like zones may

be the causative source of these anomalies.

The probable source of this magnetic anomaly is
quartz carbonaté with a felsic volcanic /dioritic
contact responsible for the VLF-EM response. A
possible anomalous source is graphite since this
is a good conductor and also has negative magne-
tic succeptability. However no graphite has been
recorded in any of the mapping or drilling carried

out on the property to date.

Remainder of Property - South of Conductor 'H' a

series of magnetic highs and lows were mapped none
of which showed any associated conductivity. This
however does not downgrade those zones since none

of the known gold showings on the property exhi-

bit any direct conductive expression.

Profiling of the magnetics on Line 21 + 00E from

0 + 00 to 18 + 50S showed the possibility of these
lows being negative lobes associated with magnetic
highs giving a dipolar effect. While this is pos-
sible on Line 21 + 0OOE similar inspection of Lines

30 + 00E and 36 + 00E(where other local magnetic
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and electromagnetic highs are situated) tend to
disprove this. However, this possibility should
be borne in mind regarding further work in this

area.

No other coincident magnetic and electromagnetic

trends were found in the survey area.

Several other discrete conductive horizons have
been mapped which possibly warrant further inves-
tigation. 1In addition several magnetic horizons
exhibiting relative lows could be of interest.
More conclusive data regarding mineral associa-
tion with geophysical responses is required from
the area before definite conclusions regarding

anomaly priority can be established.
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9. CONCLUSIONS

The VLF-~EM survey has outlined 10 conductive zones on the
property. Of these only one (Conductor 'H')has shown any
magnetic correlation. No structural information was extrac-
table from the VLF-EM data, and no causative conductive sour-
ces could be assigned to any of the anomalies. The major
magnetic feature outlined was a north-south striking diabase

dyke crosscutting the dominantly east-west trend of the area.

A magnetic low possibly associated with the main gold showing
has been outlined. This possible association could be used
as an indication for further mineralization. An untested mag-
netic low situated along strike from the main zone has been

outlined and should be diamond drilled to test this hypothesis.

A magnetic low associated with Conductor 'H' upgraded the con-
ductor in view of the apparent magnetic low association with
the main zone, and further investigation of the conductor is

warranted.

The gold showing on the eastern arm of Horwood Lake inlet does
not appear to have been adequately tested and should be inves-

tigated further.

The Stack vein shows no apparent geophysical signature. Fur-

ther investigation of this showing should be undertaken after
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the main showing and the Horwood Lake inlet showing have been
evaluated so that the additional data can be used to better

appraise the Stack vein prior to drilling.
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10. RECOMMENDATIONS

10.]1 General

In that disseminated sulphides including pyrite, pyrrho-
tite and chalcopyrite have been reported on each of the
known gold showings it would appear that there is at
least a partial gold-sulphide association. An induced
polarization survey is recommended to outline areas of
sulphide concentration and potential gold-sulphide asso-

ciation on the property.

Main Showing

The localized magnetic low at 11 + O0W on the baseline
should be drill explored. A 250 ft hole at 11 + 0O0W,
1400N drilled at an azimuth of 180° at an angle of -50°

should adequately test the zone.

The broad magnetic low defined by the reconnaissance sur-
vey should be surveyed with a closely-spaced magneﬁometer
survey to accurately locate any localized magnetic lows.
In particular, the southeast-striking arm of this mag-
netic low should be detailed since projection of the
known mineralized zone eastwards appears to extend into
this untested zone. Any localized magnetic lows within

this area should be drill tested.

If an I.P. survey is conducted, any zones of I.P. response
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within the magnetic low should also be drill tested.

Stack Vein

No work is recommended at this time. This showing
should be re-examined after additional geological infor-
mation is obtained from further work elsewhere on the

property..

Horwood Lake Inlet Showing

Detailed geological mapping should be carried out to
determine the attitudes of the auriferous veins and
the nature of the host lithologies. Following this a
re-evaluation of the geophysical data should be under-
taken. Specific diamond drill recommendations will

be made on completion of this work.

VLF-EM Conductor 'H' and associated magnetic lows should
be diamond drill tested because of its proximity to the

above showing. Three holes are recommended as follows:

Hole

Collar Dip Azimuth Length

2
3
4

O

L.24 + OOE 8 + 50S 50 180 250 ft

L.30 + 00E 9 + 50S 50° 180 250 ft

L.3¢ + OOE 10 + 50S 50° 180 250 ft

Respectfully submitted,

el

D. Jongs, M.Sc.
Geophysicist
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