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SUMMARY

This report presents the results of a combined airborne magnetometer and VLF-EM 
survey carried out over the Hurd Lake property of Crowbush Minerals Inc. under 
contract by Aerodat Inc. A total of 377.4 hue km was carried out in this project. This 
work was undertaken in the course of exploration for base- and precious-metal 
mineralization on the property.

The Hurd Lake property is located in the O' Sullivan Lake area of north central 
Ontario. The property is underlain by a sequence of mafic volcanic rocks that have been 
intruded by numerous felsic intrusive rocks (quartz feldspar porphyry dikes and 
granitic plutons). It is estimated that felsic intrusives comprise as much as 30/^ of the 
area of the claim group. The property includes seven (7) contiguous claims (92 units) 
covering approximately 1,534 ha (3,791 acres). A number of Au-Cu occurrences are 
present in the area; most are, at least empirically, associated with the felsic intrusives 
that occur in the vicinity. Gold mineralization at the O'sullivan Lake Mine, located 4 
km to the west of the property, is reported to have been associated with sheared 
porphyry and felsic volcanics.
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1 PREAMBLE

This report, prepared for Crowbush Minerals Inc. (Crowbush), presents the results of a 
combined airborne magnetometer and VLF-EM survey flown over the company's Kurd 
Lake property in north central Ontario. This work was carried out under contract by 
Aerodat Inc. of Mississauga, Ontario. Complete results of this survey are appended to 
this report.

The mining claims were originally staked to cover a geological environment that hosts 
copper-gold mineralization in the vicinity of a former producing gold mine. The 
company believes that the property has the potential to host sufficient mineralization to 
develop an economic ore body.

Most units of measurement contained herein are in the metric system; however, 
previous work is reported verbatim and may be qvioted in imperial units. Conversion to 
the imperial or English system for metric units in this report and for conversion of 
imperial units (where used) to the MKS system are as follows:

l m = 100 cm ^ 3.281 ft, l ft.O = 30.48 cm ^ 3.05 m
I km ^ 1,000 m = 0.6214 mi. l ha = 0.01 km2 = 2.47 acres
II ̂  1.102 (short) tons l oz (troy) = 31.103 g
l g/t ^ l ppm = 1000 ppb = 0.02917 oz (troy)7ton l oz (troy)7ton = 34.286 g/t
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Figure 1: General location map - Hurd Lake property



2 PROPERTY DESCRIPTION AND LOCATION

2.1 Location and Access

The property area is located in the Distiict of Thunder Bay, Province of Ontario (500 27' 
North Latitude, 870 00' West Longitude; NTS 42L/G, 42L/7; UTM Zone 16, 5588445N, 
500000E). Figiire l presents the general location of the property within the north 
central and northeast portion of the province.

The property is located approximately 270 km northeast of Thunder Bay and is located 
just north of Northeast Arm of O'sullivan Lake. The town of Nakina on the Canadian 
National Railway is located 50 km by road to the south of the area. Secondary Highway 
#643, which passes just to the west of the property, provides access to area from 
Nakina. The property itself can be reached by water from various boat landings on 
O'sullivan Lake.

The location of the property with respect to the immediate surroundings is presented in 
Figure 2.

2.2 Property Description

The Hurd Lake property of Crowbush consists of seven (7) contiguous unpateiited 
claims totalling 92 units located in the O' Sullivan Lake and Maun Lake areas, 
Thunder Bay Mining Division, District of Thunder Bay, Ontario; the property covers 
approximately 1,534 ha. The individual claims and their sizes are as follows:

TB 1209209 16 units
TB 1209210 16 units
TB 1209211 15 units
TB 1209212 16 units
TB 1209213 8 units
TB 1209214 12 units
TB 1209215. 9 units

No detailed title investigations were made as part of this report; however, at the time of 
writing all claims were listed in the name of Audrey Elizabeth Traverse from whom 
Crowbush holds the claims under option. A map showing claim locations is presented 
in Figure 3.
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Figure 2: Hurd Lake property in the O'sullivan Lake area of north central Ontario.
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Figure 3: Claim map - Hurd Lake property
Thunder Bay Mining Division, Ontario
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3 PREVIOUS WORK

Gold mineralization in the O'sullivan Lake area was first reported by Kindle (1931). 
The Consolidated Louanna Gold Mine itself was first explored in 1935. Underground 
development at the mine began in 1947 with actual production occurring much later 
(1984) in the mine's stoned history.

The area in the vicinity of Hurd Lake has been prospected since the 1940s. Reported 
work programs and other significant exploration activities are summarized in the 
following list:

1950
1950
1955
1955
1959
1968
1971
1972
1974
1979
1980
1981
1982
1989

Megan-Hurd
Kogold Prospecting Syndicate
Peterson
Copper Jim Mines Limited
Jonsmith Mines Limited
Tombill Mines Limited
Am ax Exploration Inc.
Stanford Mines Limited
Mattagami Lake Mines Limited
Ontario Geological Survey
South Atlantic Ventures Ltd.
South Atlantic Ventures Ltd.
Am ax Exploration Inc.
Ontario Geological Survey

Trenching and diamond drilling'
Diamond drilling
Trenching and sampling
Diamond drilling
Diamond drilling, mag, EM
Trenching and diamond drilling
Geology, EM
Mag, EM
Mag, EM
AMAG
Mag, EM
Geology, diamond drilling
Geology, diamond drilling
AMAG, AEM

The reader is referred to Ontario Geological Survey (1983) for the specific locations 
regarding much of this work. For the locations of the government-sponsored airborne 
geophysical surveys see Ontario Geological Survey (1979) and Ontario Geological 
Survey (1989).
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4 GEOLOGY

4.1 General

The Crowbush property area lies within a relatively-unexplored and poorly-studied 
portion of the extreme northeastern part of the Wabigoon Subprovince of the Superior 
Province. Basement rocks within the O'Sullivan Lake greenstone belt are 
predominantly massive to pillowed volcanic rocks of mafic to intermediate composition. 
Tuffaceous units of felsic composition and carbonate-rich chemical sediments are found 
interbedded with the more mafic variety of volcanics. A number of small porphyritic 
intrusives of intermediate to felsic composition are also present, especially in the 
vicinity of O'Sullivan Lake.

The volcanic and sedimentary rocks have all been elevated to greenschist facies of 
regional metamorphic grade; however; these rocks can reach amphibolite grade 
adjacent to granitoid intrusives.

4.2 Property Area

The first government geological reconnaissance of the region was carried out by L.F. 
Kindle in the early 1930s. The property area and its environs were mapped in greater 
detail for the Ontario government by Moorehouse (1955).

The Kurd Lake property is underlain, by northeast-trending, vertically-dipping volcanic 
rocks of mafic composition. The volcanics are dominantly massive to pillowed flows. 
Tuffs of intermediate composition are present as thin intercalated bands. Gabbroic and 
dioritic sills and dikes are also present within the volcanic package. Felsic intrusives in 
the form of quartz-feldspar porphyry (likes and granodiorite plugs are present 
throughout the area.

The general fabric of all the volcanic rocks in the area is expressed by a northeast- 
trending vertically-dipping foliation. Locally, at the contacts to the felsic intrusives and 
focussed within the intermediate tuff's, strong shearing is evident. The principal 
structure in the area is the Hurd Lake Fault.

The region is located within the Abitibi Uplands of the Canadian Shield and is 
characterized by broad rolling surfaces that are mantled by glaciofluvial and 
glaciolacustrine deposits. An esker that crosses the property provides the highest relief 
in the immediate area.

Figure 4 presents a generalized interpretation of the geology in the property area.
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Figure 4: General geology - Hurd Lake property
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4.3 Economic Geology

Historically, the Wabigoon Subprovince has been host to major past producers of base 
metals (Sturgeon Lake area) and gold (Beardmore - Geraldton Camp). Numerous 
smaller past producers of gold, including the Consolidated Louanna Gold Mines 
Limited, O'sullivan Lake or Lake-Osu Mine (15,400 ounces), are found scattered 
throughout the Subprovince. The gold mineralization at the O'Sullivan Lake Mine is 
reported to have been associated with sheared porphyry and intermediate volcanics. 
Base metal mineralization at Marshall Lake in the adjoining Marshall Lake belt (about 
35 km to the west) has been investigated for a number of years. Recent reserve 
estimates by NWT Copper Mines Limited (Canadian Mines Handbook, 1995) are 
reported to be 2,211,000 tons of ore grading 1.22'X, Cu, 4.2 (X, Zn, 2.45 oz Ag/ton and 
0.012 oz Au/ton.

A number of Au-Cu occurrences are present in the property area; most are, at least 
empirically, associated with the felsic intrusives that occur in the vicinity. Much of the 
previous exploration work has concentrated on the examination of northeast-trending 
shear zones which host sulphide mineralization and sulphide-bearing quartz veins.



- 10- 

5 AIRBORNE GEOPHYSICS

5.1 Introduction

Airborne geophysical surveying was carried out over all of the Crowbush property by 
Aerodat Inc. The surveys flown included a Herz Totem 2A VLF-EM survey (Tx: NAA, 
Cutler, ME, 24.0 kHz) and an Aerodat/Scintrex cesium-vapour magnetometer survey. 
Flight lines were oriented in a 330 0 - 150 0 direction with a nominal line spacing of 100 
m. A total of 377.4 line km of surveying including tie hues was carried out in the 
program.

5.2 Results

Results of the airborne surveys and the accompanying logistical summary are 
presented in Appendix A prepared by Mr. Bob Lo, P.Eng. of Aerodat Inc.
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G CONCLUSIONS

This report, has fbcussed on an interpretation of geological and airborne geophysical 
data from the vicinity of Crowbush Minerals Inc.'s Hurd Lake property. The main 
conclusions derived from this work and their relevance to exploration in the property 
area are:

1) The property area is underlain by a sequence of northeast-trending mafic 
volcanic rocks. These rocks include minor interflow tuffs of intermediate 
composition. The volcano-sedimentary package has been intruded by mafic 
intrusives, granitoids and quartz-feldspar porphyry dikes.

2) Exploration for base and precious metals has been carried out in the region since 
the 1930s. Many occurrences of copper and gold are found in the immediate area 
and the O'sullivan Lake Mine of Consolidated Louanna Gold Mines Limited, 
located approximately 4 km to the west of the property, produced over 15,000 oz 
of gold. Mineralization is related to shearing within or at the margins of quartz- 
feldspar porphyries and tuffaceous units.

3) Geophysical evidence suggests the presence of a number of structures, possibly 
faults or shears, that cross-cut the main stratigraphic trend. It is thought that 
these structures may be important to the disposition of mineralization in the 
property area.

4) Overall, the Hurd Lake property of Crowbush Minerals Inc. is worthy of 
continued exploration for base- and precious-metal mineralization. There exists 
the potential to identify economic mineralization in several areas of the property. 
The results of the airborne geophysical surveys contained herein will be used to 
guide further exploration and prospecting work on the ground.

Respectfully submitted,

Mississauga, Ontario J.IVT. Siriunas, P.Eng.
June 20, 1996 NR&J Resource Associates Limited
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LIST OF MAPS

The survey data are presented in a set of numbered maps in the following format:

I BLACK LINE MAPS: (Scale 1:10,000) 

Map No. Description

1. BASE MAP; screened topographic base map plus survey area boundary, and 
UTM g rid.

2. COMPILATION l INTERPRETATION MAP; with base map, flight path map and 
EM anomaly symbols with interpretation .

3. TOTAL FIELD MAGNETIC CONTOURS; with base map, EM anomaly symbols 
and flight lines.

4. VERTICAL MAGNETIC GRADIENT CONTOURS; with base map, EM anomaly 
symbols and flight lines.

5. VLF-EM TOTAL FIELD CONTOURS; with base map, EM anomaly symbols and 
flight lines.

II COLOUR MAPS: (Scale 1:10,000)

1. TOTAL FIELD MAGNETICS; with superimposed contours, flight lines and EM 
anomaly symbols.

2. VERTICAL MAGNETIC GRADIENT; with superimposed contours, flight lines and 
EM anomaly symbols.

4. VLF-EM TOTAL FIELD; with superimposed contours, flight lines, and EM anomaly 
symbols.

III SHADOW DERIVATIVE: (Scale 1:10,000)

1. TOTAL FIELD MAGNETICS SHADOW MAP; with suitable sun angle



REPORT ON A 
COMBINED HELICOPTER-BORNE

MAGNETOMETER 
AND VLF-EM SURVEY

HURD LAKE 
NORTH-CENTRAL ONTARIO

1. INTRODUCTION

This is a report on an airborne geophysical survey carried out for Crowbush Minerals Inc. 
by Aerodat Inc. under a contract dated May 28, 1996. Principal geophysical sensors 
included a high sensitivity caesium vapour magnetometer and a two frequency VLF-EM 
system. Ancillary equipment included a colour video tracking camera, Global Positioning 
System (GPS) navigation instrumentation, a radar altimeter, base station GPS and a 
base station magnetometer.

The geophysical survey was conducted over Crowbush Mineral's Hurd Lake property in 
the O'sullivan Lake area. The survey total was 377.4 line kilometres broken into 347.4 
cross lines and 30 kilometres of tie lines. The Aerodat Job Number is J9658.

This report describes the survey, the data processing, data presentation and 
interpretation of the geophysical results. Identified VLF anomalies appear on selected 
map products as EM anomaly symbols with interpreted conductor traces. The 
interpretation map shows prominent structural features interpreted from the magnetic 
results.

2. SURVEY AREA

The area is roughly centred at 500 27' N, 870 W on the shore of O'sullivan Lake, north of 
Geralton, Ontario. Topography is shown on the 1:50,000 scale NTS map sheet 42 L/6 
and 42 L/7. Local relief is low to moderate with elevations in the 300 metre range above 
mean sea level. The survey area is shown in the attached index map that includes local 
topography and latitude - longitude co-ordinates. This index map also appears on all 
black line map products. The flight line direction is at 3300 - 1500 . Line spacing is 100 
metres.



INDEX MAP

Location Map: Hurd Lake, Ontario



3. GENERAL SURVEY LOGISTICS

The survey was completed on June 4, 1996. Principal personnel are listed in Appendix II. 
A total of three survey flights was required to complete the project. Aircraft ground speed 
is maintained at approximately 60 knots (30 metres per second) and mean terrain 
clearance of 60 metres consistent with the safety of the aircraft and crew.

A global positioning system (GPS) consisting of a Magnavox MX 9212 operated in 
differential mode guides aircraft navigation and flight line control. Field processing of the 
differential GPS data in the field utilises a PC using software supplied by the 
manufacturer. One system is installed in the survey helicopter. This involves mounting 
the receiver antenna on the casing ("bird") containing the magnetometer sensor. A 
second system acts as the base station.

The published NTS maps provide the Universal Transverse Mercator (UTM) co-ordinates 
of the survey area corners. These co-ordinates program the navigation system. A test 
flight confirms if area coverage is correct. Thereafter the navigation system guides the 
pilot along the survey traverse lines marked on the topographic map. The operator also 
enters manual fiducials over prominent topographic features. Survey lines showing 
excessive deviation are re-flown.

The VLF stations which were used were Cutler, Maine for the line station, and Annapolis, 
Maryland for the ortho station. Coupling of the line station to conductors striking 
perpendicular to the survey lines was good, being within 45 degrees of the optimal 
direction.

4. DELIVERABLES

The report on the results of the survey is presented in two copies. The report includes 
folded white print copies of all black line maps. Two copies of the colour maps and 
shadow maps are in accompanying map tube(s).

The black line maps show topography, UTM grid co-ordinates and the survey boundary. 
A full list of all map types is at the beginning of this report. A summary follows:

MAP NO. DESCRIPTION 

BLACK LINE

1 Base Map
2 Compilation/Interpretation Map



3 Total Field Magnetic Contours
4 Vertical Magnetic Gradient Contours
5 VLF-EM Total Field Contours

COLOUR

1 Total Field Magnetics
2 Vertical Magnetic Gradient
3 VLF-EM Total Field

Total Field Magnetic Shadow

The processed digital data, including both the profile and the gridded data, is on CD 
ROM'S (ISO 9660). Profile data is written as columnar ASCII records and the gridded 
data as standard Geosoft PC grids. A full description of the format is included with the 
package. All gridded data can be displayed on IBM compatible microcomputers using the 
Aerodat AXIS (Aerodat Extended Imaging System) software package. The complete 
data package includes all analogue records, base station magnetometer records, flight 
path video tape and original map cronaflexes.

5. AIRCRAFT AND SURVEY EQUIPMENT 

5.1 Aircraft

The survey aircraft was an Aerospatiale AS 350BA helicopter, owned and operated by 
Abitibi Helicopters Ltd. J. Cunningham, acted as navigator and equipment operator. 
Aerodat performed the installation of the geophysical and ancillary equipment. The 
survey aircraft is flown at a mean terrain clearance of 60 metres (200 feet) and speed of 
60 knots.

5.2 VLF-EM System

The VLF-EM System is a Herz Totem 2A. This instrument measures the total field and 
vertical quadrature components of two selected frequencies. The sensor is towed in a 
bird 10 metres below the helicopter. The VLF transmitter used as the line station for the 
survey was NAA, Cutler, Maine broadcasting at 24.0 kHz.

5.3 Magnetometer

An optically pumped cesium vapour magnetometer sensor manufactured by Scintrex, 
coupled to a proprietary magnetometer console designed by Aerodat measures the 
Earth's magnetic field. The sensitivity of this instrument is 0.001 nanoTesla at a sampling



rate of 0.1 second. The sensor is towed in a bird 15 metres below the helicopter, 
nominally 45 metres above the surface.

5.4 Ancillary Systems

Base Station Magnetometer

A GEM Systems GSM19 overhauser magnetometer is set up at the base of operations to 
record temporal variations of the earth's magnetic field. Synchronization of the base 
station magnetometer's clock with that of the airborne system is done to facilitate later 
correlation. Recording resolution is 0.01 nT with an update rate of four seconds. 
Magnetic field variation data are recorded digitally and in printer plots. The date and chart 
settings are given at the start of the record.

Radar Altimeter

A King KRA-10 radar altimeter records terrain clearance. The output from the instrument 
is a linear function of altitude. The radar altimeter is pre-calibrated by the manufacturer 
and is checked after installation using an internal calibration procedure.

Tracking Camera

A Panasonic colour video camera records the flight path on VMS video tape. The camera 
operates in continuous mode. The video tape also shows the flight number, 24 hour 
clock time (to .01 second), and manual fiducial number.

Global Positioning System (GPS)

The Global Positioning System is a U.S. Department of Defence program that will provide 
worldwide, 24 hour, all weather position determination capability. GPS consists of three 
segments:

- a constellation of satellites
- ground stations that control the satellites
- a receiver

The receiver takes in coded data from satellites in view and there after works out the 
range to each satellite. The coded data must therefore include the instantaneous position 
of the satellite relative to some agreed earth-fixed co-ordinate system. The satellite 
constellation consists of 24 satellites with a proportion of the satellites acting as standby 
spares.



Analogue Recorder

An RMS dot matrix recorder displays the data during the survey. Record contents are as 
follows:

LABEL

M ACF

MAGC

VLT

VLQ

VOT

VOQ

BARO

RALT

PARAMETER

Total Field Magnetics, Fine

Total Field Magnetics, Coarse

VLF-EM, Total Field, Line Station

VLF-EM, Vert. Quadrature, Line Station

VLF-EM, Total Field, Ortho Station

VLF-EM, Vert. Quadrature, Ortho Station

Barometer

Radar Altimeter

CHART SCALE

2.5 nT/mm

25 nT/mm

2.507o 1 mm

2.5 07o 1 mm

2.50/0 1 mm

2. 50/0 1 mm

SOft/mm

10 ft/mm

Data is recorded with positive - up, negative - down. The analogue zero of the radar 
altimeter is 5 cm from the top of the analogue record. A helicopter terrain clearance of 60 
m (200 feet) should therefore be seen some 3 cm from the top of the analogue record.

Chart speed is 2 mm/second. The 24-hour clock time is printed every 20 seconds. The 
total magnetic field value is printed every 30 seconds. The ranges from the radar 
navigation system are printed every minute.

Vertical lines crossing the record are manual fiducial markers activated by the operator. 
The start of any survey line is identified by two closely spaced manual fiducials. The end 
of any survey line is identified by three closely spaced manual fiducials. Manual fiducials 
are numbered in order. Every tenth manual fiducial is indicated by its number, printed at 
the bottom of the record.

Calibration sequences are located at the start and end of each flight and at intermediate 
times where needed.

Digital Recorder

A DGR-33 data system records the digital survey data on magnetic media. Contents and 
update rates are as follows:



DATA TYPE

Magnetometer

VLF-EM (4 Channels)

OPS Position (3 Channels)

Altimeters (2 Channels)

Manual Fiducial

Clock Time

RECORDING 
INTERVAL

0.1 second

0.2 second

0.2 second

0.2 second

RECORDING 
RESOLUTION

0.001 nT

Q.03%

0.1 m

0.05m

6. DATA PROCESSING AND PRESENTATION

6.1 Base Map

The base map is taken from a photographic enlargement of the NTS topographic maps. 
A UTM reference grid (grid lines usually every kilometre) and the survey area boundaries 
are added. After registration of the flight path to the topographic base map, some 
topographic detail and the survey boundary are added digitally. This digital image forms 
the base for the colour and shadow maps.

6.2 Flight Path Map

Global Positioning System

The GPS receiver takes in coded data from satellites in view and there after calculates 
the range to each satellite. The coded data must therefore include the instantaneous 
position of the satellite relative to some agreed earth-fixed co-ordinate system.

A further calculation using ranges to several satellites gives the position of the receiver in 
that co-ordinate system (eg. UTM, lat/long.). The elevation of the receiver is given with 
respect to a model ellipsoidal earth.

Normally the receiver must see four satellites for a full positional determination (three 
space co-ordinates and time). If the elevation is known in advance, only three satellites 
are needed. These are termed 3D and 2D solutions.



The position of the receiver is updated every tenth of a second. The accuracy of any one 
position determination is described by the Circular Error Probability (CEP). Ninety-five 
percent of all position determinations will fall within a circle of a certain radius. If the 
horizontal position accuracy is 25 m CEP, for example, 9507o of all trials will fall within a 
circle of 25 m radius centred on the mean. The system may be degraded for civilian use 
and the autonomous accuracy is then 100 m CEP. This situation is called selective 
availability (SA). Much of this error (due principally to satellite position/time errors and 
atmospheric delays) can be removed using two GPS receivers operating simultaneously. 
One receiver acting as the base station, is at a known position. The second remote 
receiver is in the unknown position. Differential corrections determined for the base 
station may then be applied to the remote station. Differential positions are accurate to 
five m CEP (for a one second sample ). Averaging will reduce this error further.

Flight Path

The flight path is drawn using linear interpolation between x,y positions from the 
navigation system. These positions are updated every second (or about 3.0 mm at a 
scale of 1:10,000 ). Occasional dropouts occur when the optimum number of satellites 
are not available for the GPS to make accurate positional determinations. Interpolation is 
used to cover short flight path gaps. The navigator's flight path and/or the flight path 
recovered from the video tape may be stitched in to cover larger gaps. Such gaps may 
be recognised by the distinct straight line character of the flight path.

The manual fiducials are shown as a small circle and labelled by fiducial number. The 
24-hour clock time is shown as a small square, plotted every 30 seconds. Small tick 
marks are plotted every two seconds. Larger tick marks are plotted every 10 seconds. 
The line and flight numbers are given at the start and end of each survey line.

The aircraft position is expressed in geographic latitude and longitude co-ordinates, using 
the international WGS84 spheroid. Any particular survey area located on the globe has a 
specific reference ellipsoid or projection zone. A further refinement for a better fit to the 
earth's surface at the survey location is applied by adding or subtracting slight x, y and/or 
z datum shifts (a few metres to hundreds of metres) to the origin of the ellipsoid. The 
geographic co-ordinates are converted to fit this ellipsoid before calculating the UTM co 
ordinates. The UTM co-ordinates are expressed as UTM eastings (x) and UTM northings
(y).

The flight path map is merged with the base map by matching UTM co-ordinates from the 
base maps and the flight path record. The match is confirmed by checking the position of 
prominent topographic features as recorded by manual fiducial marks or as seen on the 
flight path video record.
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6.3 Total Field Magnetics

The aeromagnetic data is corrected for diurnal variations by adjustment with the recorded 
base station magnetic values. No corrections for regional variations are applied. The 
corrected profile data are interpolated on to a regular grid using an Akima spline 
technique. The grid provided the basis for threading the presented contours. The 
minimum contour interval is 2 nT with a grid cell size of 25 m. Magnetic high areas are 
assigned warm colours (orange/red) while magnetic low areas show as cool colours 
(blue).

6.4 Calculated Vertical Magnetic Gradient

The vertical magnetic gradient is calculated from the gridded total field magnetic data. 
The calculation is based on a 17 x 17 point convolution in the space domain. The results 
are contoured using a minimum contour interval of 0.05 nT/m. Grid cell sizes are the 
same as those used in processing the total field data. The high and low amplitude 
responses are give the same colour representation as the total field contours.

6.5 Colour Relief or Shadow Map of Total Field Magnetics

A useful manipulation of the magnetic data is the production of a colour shadow map. It 
is an aid in the interpretation and presentation of the magnetic information. The shadow 
map displays two independent variables simultaneously on the same map. The two 
variables are the amplitude and the gradient of the quantity measured over the mapping 
region. At every point or grid cell on the map the hue represents the amplitude of the 
magnetic value and the lightness/darkness of the hue is varied according to the slope or 
gradient of the data at the cell location. The gradient is translated into a reflectance 
parameter with respect to a chosen illumination direction. Subtle magnetic structures 
having a specific trend are enhanced or attenuated depending on the position and angle 
to the horizon of the light source relative to the trend. If the light source is orthogonal to 
the trend there will be maximum shadow relief. Regional discontinuities representing fault 
structures are easily recognised with shadow enhancement.

6.6 VLF-EM

The VLF Total Field data from the Line Station is levelled such that a response of less 
than 007o is seen in non-anomalous regions. The corrected profile data are interpolated 
onto a regular grid using an Akima spline technique. The grid provided the basis for 
threading the presented contours. The minimum contour interval is 2 07o. Grid cell size is 
25m.



7. INTERPRETATION

7.1 Area Geology

The regional geology was not provided. A location map provided by Crowbush Minerals 
shows that copper-gold mineralisation is known on the property which is near the past 
producer, Consolidated Louanna Gold Mines Limited.

7.2 Magnetic Interpretation

The total field magnetic responses reflect major changes in the magnetite content of the 
underlying rock units. The amplitude of the magnetic responses relative to the regional 
background help to assist in identifying specific magnetic and nonmagnetic units related 
to, for example, mafic flows or tuffs, mafic to ultramafic intrusives, felsic intrusives, felsic 
volcanics and/or sediments etc. Obviously, several geological sources can produce the 
same magnetic response. These ambiguities can be reduced considerably if basic 
geological information on the area is available to the geophysical interpreter.

In addition to amplitude variations, magnetic patterns related to the geometry of the 
particular rock unit also help in determining the probable source of the magnetic 
response. For instance, long narrow magnetic linears usually reflect mafic tuff/flow 
horizons or mafic intrusive dyke structures while semi-circular features with complex 
magnetic amplitudes may be produced by local plug-like intrusive sources such as 
pegmatites, carbonatites or kimberlites.

The calculated vertical magnetic gradient assists considerably in mapping weaker 
magnetic linears that are partially masked by nearby higher amplitude magnetic features. 
The broad zones of higher magnetic amplitude, however, are severely attenuated in the 

vertical magnetic gradient results. These higher amplitude zones reflect rock units having 
magnetic susceptibility signatures. For this reason both the total and gradient magnetic 
data sets must be evaluated.

Theoretically the magnetic gradient zero contour line marks the contacts or limits of large 
magnetic sources. This applies to wide sources, greater than 50 metres, having simple 
slab geometries and shallow depth.(See discussion in Appendix l) Thus the gradient map 
also aids in the more accurate delineation of contacts between differing magnetic rock

units.

The cross cutting structures, shown on the interpretation map as faults, are based on 
interruptions and discontinuities in the magnetic trends. Generally, sharp folding of 
magnetic units will produce a magnetic pattern indistinguishable from a fault break. Thus, 
if anomaly displacements are small such fault structures, where they mark an anomaly 
interruption, may actually represent a deformation node rather than faulting.
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7.3 Magnetic Survey Results and Conclusions

To facilitate the following discussion of the magnetic results it is suggested the 
interpretation map be compared with the total field and vertical gradient magnetic colour 
contour maps either as overlays or side by side.

The magnetic background is interpreted to be approximately 56,100 nanoTesla (nT). 
Variations range from about 200 nT and 800 nT below and about the background values 
respectively. The most striking features are the long linear northwest striking magnetic 
linears which are most pronounced in the centre of the survey area. These linears 
sometimes have moderate to high intensities in which case they are interpreted to be due 
to mafic dykes. Otherwise, the linears are interpreted to be due to faults or fault contacts. 
The pattern of the linears and magnetic edges is suggestive of block faulting in the area.

The rest of the anomalies either are semi-circular in appearance or strike a few degrees 
east of north. The eastern side of the map is characterised by a large magnetic 
depression which is flanked to the south east by a very irregular shaped magnetic high, 
possibly an intrusive or mafic volcanics.

Seen in the gradient are three structural trends - northwest to southeast, N200 E and 
N100W. They all seem to trace out abrupt changes in magnetic intensity are probably 
associated with dykes emplaced along structural lineaments or are the contacts of rocks 
with different magnetic signatures.

7.4 VLF Electromagnetic Survey

This high frequency type of survey, utilising fixed government communication transmitter 
stations, tends to detect long strike length and/or surficial poor conductivity sources such 
as swamps, creeks and rivers. Conductors that are optimum coupled with the primary 
field will usually predominate over those with other strike directions. In some instances 
anomalies will be produced by variations in topographic relief.

All of the conductor axis are sinusoidal in nature and strike approximately NW-SE. Most 
of these responses have the same strike direction as the edges of the previously 
interpreted dykes and contacts, but are not spatially associated with them. This suggests 
that the VLF is mapping structural lineaments which may be slightly conductive. On the 
western corner of the survey block is an abandoned mine on a peninsula on O'sullivan 
Lake as marked on the NTS map sheets. It does not have a VLF signature directly 
associated with it, but is flanked by two VLF conductors, one to the north and one to the 
south. These flanking conductors also spatially correlated with the edge of the lake in this 
area and may be due to the edge of conductive sediments on the lake bottom.
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The conductivity of the responses are unknown due to the high frequency of the VLF 
method.

8. RECOMMENDATIONS

The geophysical responses, especially the VLF responses should be correlated with the 
known mineralisation on the property as the known mineralisation is assumed to be 
sulphides and would therefore be conductive. The structures, particularly the areas of 
intersecting structures may be attractive for gold mineralisation.

Further work in terms of geological mapping, and correlation with geophysical results is 
recommended.

Respectfully submitted, 
Aerodat Inc.

Bob B.H. Lo,HULScr, MBA, P.Eng. 
Chief Geophysicist

J9658 June 19, 1996
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GENERAL INTERPRETATIVE CONSIDERATIONS



GENERAL INTERPRETIVE CONSIDERATIONS

Electromagnetic

The Aerodat electromagnetic system utilized two different transmitter-receiver coil 
geometries. The traditional coaxial coil configuration is operated at widely separated 
frequencies. The horizontal coplanar coil configuration is similarly operated at different 
frequencies where at least one pair is approximately aligned with one of the coaxial 
frequencies.

The electromagnetic response measured by the helicopter system is a function of the 
"electrical" and "geometrical" properties of the conductor. The "electrical" property of a 
conductor is determined largely by its electrical conductivity, magnetic susceptibility and 
its size and shape; the "geometrical" property of the response is largely a function of the 
conductor's shape and orientation with respect to the measuring transmitter and receiver.

Electrical Considerations

For a given conductive body the measure of its conductivity or conductance is closely 
related to the measured phase shift between the received and transmitted 
electromagnetic field. A small phase shift indicates a relatively high conductance, a large 
phase shift lower conductance. A small phase shift results in a large inphase to 
quadrature ratio and a large phase shift a low ratio. This relationship is shown 
quantitatively for a non-magnetic vertical half-plane and half space models on the 
accompanying phasor diagrams. Other physical models will show the same trend but 
different quantitative relationships.

The phasor diagram for the vertical half-plane model, as presented, is for the coaxial coil 
configuration with the amplitudes in parts per million (ppm) of the primary field as 
measured at the response peak over the conductor. To assist the interpretation of the 
survey results the computer is used to identify the apparent conductance and depth at 
selected anomalies. The results of this calculation are presented in anomaly listings 
included in the survey report and the conductance and inphase amplitude are presented 
in symbolized form on the map presentation.

The conductance estimate is most reliable when anomaly amplitudes are large and 
background resistivities are high. Where the anomaly is of low amplitude and background 
resistivities are low, the conductance estimates are much less reliable. In such situations, 
the conductance estimate is often quite low regardless of the true nature of the conductor. 
This is due to the elevated background response levels in the quadrature channel. In an 
extreme case, the conductance estimate should be discounted and should not prejudice 
target selection.
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The conductance and depth vales as presented are correct only as far as the model 
approximates the real geological situation. The actual geological source may be of limited 
length, have significant dip, may be strongly magnetic. Its conductivity and thickness may 
vary with depth and/or strike and adjacent bodies and overburden may have modified the 
response. In general the conductance estimate is less affected by these limitations than 
is the depth estimate, but both should be considered as relative rather than absolute 
guides to the anomaly's properties.

Conductance in mhos is the reciprocal of resistance in ohms and in the case of narrow 
slab-like bodies is the product of electrical conductivity and thickness.

The higher ranges of conductance, greater than 2-4 mhos, indicate that a significant 
fraction of the electrical conduction is electronic rather than electrolytic in nature. 
Materials that conduct electronically are limited to certain metallic sulphides and to 
graphite. High conductance anomalies, roughly 10 mhos or greater, are generally limited 
to massive sulphides or graphites.

Sulphide minerals, with the exception of such ore minerals as sphalerite, cinnabar and 
stibnite, are good conductors. Sulphides may occur in a disseminated manner that 
inhibits electrical conduction through the rock mass. In this case the apparent 
conductance can seriously underrate the quality of the conductor in geological terms. In 
a similar sense the relatively non-conducting sulphide minerals noted above may be 
.resent in significant concentrations in association with minor conductive sulphides, and 
the electromagnetic response will only relate to the minor associated mineralization. 
Indicated conductance is also of little direct significance for the identification of gold 
mineralization. Although gold is highly conductive, it would not be expected to exist in 
sufficient quantity to create a recognizable anomaly. Minor accessory sulphide 
mineralization may however provide a useful indirect indication.

In summary, the estimated conductance of a conductor can provide a relatively positive 
identification of significant sulphide or graphite mineralization. A moderate to low 
conductance value does not rule out the possibility of significant economic mineralization.

Geometrical Considerations

Geometrical information about the geologic conductor can often be interpreted from the 
profile shape of the anomaly. The change in shape is primarily related to the change in 
inductive coupling among the transmitter, the target, and the receiver. The accompanying 
figure shows a selection of HEM response profile shapes from nine idealized targets. 
Response profiles are labelled A through l. These labels are used in the discussion 
which follows.
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In the case of a thin, steeply dipping, sheet-like conductor, the coaxial coil pair will yield 
a near symmetric peak over the conductor. On the other hand, the coplanar coil pair will 
pass through a null couple relationship and yield a minimum over the conductor, flanked 
by positive side lobes (Profile A). As the dip of the conductor decrease from vertical, the 
coaxial anomaly shape changes only slightly, but in the case of the coplanar coil pair the 
side lobe on the down dip side strengthens relative to that on the up dip side (Profiles B 
and C).

As the thickness of the conductor increases, induced current flow across the thickness 
of the conductor becomes relatively significant and complete null coupling with the 
coplanar coils is no longer possible (Profile D). As a result, the apparent minimum of the 
coplanar response over the conductor diminishes with increasing thickness, and in the 
limiting case of a fully 3 dimensional body or a horizontal layer or half-space, the 
minimum disappears completely.

A horizontal conducting layer such as a horizontal thin sheet or overburden will produce 
a response in the coaxial and coplanar coils that is a function of altitude (and conductivity 
if not uniform). The profile shape will be similar in both coil configurations with an 
amplitude ratio (coplanancoaxial) of about 4:1* (Profiles E and G).

In the case of a spherical conductor, the induced currents are confined to the volume of 
the sphere, but not relatively restricted to any arbitrary plane as in the case of a sheet-like 
form. The response of the coplanar coil pair directly over the sphere may be up to 8* 
times greater than that of the coaxial pair (Profile F).

In summary, a steeply dipping, sheet-like conductor will display a decrease in the 
coplanar response coincident with the peak of the coaxial response. The relative strength 
of this coplanar null is related inversely to the thickness of the conductor. A pronounced 
null indicates a relatively thin conductor. The dip of such a conductor can be inferred 
from the relative amplitudes of the side-lobes.

Massive conductors that could be approximated by a conducting sphere will display a 
simple single peak profile form on both coaxial and coplanar coils, with a ratio between 
the coplanar to coaxial response amplitudes as high as 8*.

Overburden anomalies often produce broad poorly defined anomaly profiles (Profile l). 
In most cases, the response of the coplanar coils closely follows that of the coaxial coils 
with a relative amplitude ration of 4*.

Occasionally, if the edge of an overburden zone is sharply defined with some significant 
depth extent, an edge effect will occur in the coaxial coils. In the case of a horizontal 
conductive ring or ribbon, the coaxial response will consist of two peaks, one over each 
edge; whereas the coplanar coil will yield a single peak (Profile H).
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* It should be noted at this point that Aerodat's definition of the measured ppm unit is 
related to the primary field sensed in the receiving coil without normalization to the 
maximum coupled (coaxial configuration). If such normalization were applied to the 
Aerodat units, the amplitude of the coplanar coil pair would be halved.

Magnetics

The Total Field Magnetic Map shows contours of the total magnetic field, uncorrected for 
regional variation. Whether an EM anomaly with a magnetic correlation is more likely to 
be caused by a sulphide deposit than one without depends on the type of mineralization. 
An apparent coincidence between an EM and a magnetic anomaly may be caused by a 
conductor which is also magnetic, or by a conductor which lies in close proximity to a 
magnetic body. The majority of conductors which are also magnetic are sulphides 
containing pyrrhotite and/or magnetite. Conductive and magnetic bodies in close 
association can be, and often are, graphite and magnetite. It is often very difficult to 
distinguish between these cases. If the conductor is also magnetic, it will usually produce 
an EM anomaly whose general pattern resembles that of the magnetics. Depending on 
the magnetic permeability of the conducting body, the amplitude of the inphase EM 
anomaly will be weakened, and if the conductivity is also weak, the inphase EM anomaly 
may even be reversed in sign.

The interpretation of contoured aeromagnetic data is a subject on its own involving an 
array of methods and attitudes. The interpretation of source characteristics for example 
from total field results is often based on some numerical modelling scheme. The vertical 
gradient data is more legible in some aspects however and useful inferences about 
source characteristics can often be read off the contoured VG map.

The zero contour lines in contoured VG data are often sited as a good approximation to 
the outline of the top of the magnetic source. This only applies to wide (relative to depth 
of burial) near vertical sources at high magnetic latitudes. It will give an incorrect 
interpretation in most other cases.

Theoretical profiles of total field and vertical gradient anomalies from tabular sources at 
a variety of magnetic inclinations are shown in the attached figure. Sources are 10, 50 
and 200 m wide. The source-sensor separation is 50 m. The thin line is the total field 
profile. The thick line is the vertical gradient profile.

The following comments about source geometry apply to contoured vertical gradient data 
for magnetic inclinations of 70 to 800 .
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Outline

Where the VG anomaly has a single sharp peak, the source may be a thin near- 
vertical tabular source. It may be represented as a magnetic axis or as a tabular 
source of measurable width - the choice is one of geological preference.

Where the VG anomaly has a broad, flat or inclined top, the source may be a thick 
tabular source. It may be represented as a thick body where the width is taken 
from the zero contour lines if the body dips to magnetic north. If the source 
appears to be dipping to the south (i.e. the VG anomaly is asymmetric), the zero 
contours are less reliable indicators of outline. The southern most zero contour 
line should be ignored and the outline taken from the northern zero contour line 
and the extent of the anomaly peak width.

Dip

A symmetrical vertical gradient response is produced by a body dipping to 
magnetic north. An asymmetrical response is produced by a body which is vertical 
or dipping to the south. For southern dips, the southern most zero contour line 
may be several hundred meters south of the source.

Depth of Burial

The source-sensor separation is about equal to half of the distance between the 
zero contour lines for thin near-vertical sources. The estimated depth of burial for 
such sources is this separation minus 50 m. If a variety of VG anomaly widths are 
seen in an area, use the narrowest width seen to estimate local depths.

VLF Electromagnetics

The VLF-EM method employs the radiation from powerful military radio transmitters as 
the primary signals. The magnetic field associated with the primary field is locally 
horizontal and normal to a line pointing at the transmitter.

The Herz Totem uses three coils in the X, Y, Z configuration to measure the total field 
and vertical quadrature component from two VLF stations. These stations are designated 
Line and Ortho. The line station is ideally in a direction from the survey area at right 
angles to the flight line direction. Conductors normal to the flight line direction point at 
the line station and are therefore optimally coupled to VLF magnetic fields and in the best 
situation to gather secondary VLF currents. The ortho station is ideally 90 degrees in 
azimuth from the line station.
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The relatively high frequency of VLF (15-25) kHz provides high response factors for 
bodies of low conductance. Relatively "disconnected" sulphide ores have been found to 
produce measurable VLF signals. For the same reason, poor conductors such as 
sheared contacts, breccia zones, narrow faults, alteration zones and porous flow tops 
normally produce VLF anomalies. The method can therefore be used effectively for 
geological mapping. The only relative disadvantage of the method lies in its sensitivity 
to conductive overburden. In conductive ground to depth of exploration is severely 
limited.

The effect of strike direction is important in the sense of the relation of the conductor axis 
relative to the energizing electromagnetic field. A conductor aligned along a radius drawn 
from a transmitting station will be in a maximum coupled orientation and thereby produce 
a stronger response than a similar conductor at a different strike angle. Theoretically, it 
would be possible for a conductor, oriented tangentially to the transmitter to produce no 
signal. The most obvious effect of the strike angle consideration is that conductors 
favourably oriented with respect to the transmitter location and also near perpendicular 
to the flight direction are most clearly rendered and usually dominate the map 
presentation.

The total field anomaly is an indicator of the existence and position of a conductor. The 
response will be a maximum over the conductor, without any special filtering, and strongly 
favour the upper edge of the conductor even in the case of a relatively shallow dip.

Conversely a negative total field anomaly is often seen over local resistivity highs. This 
is because the VLF field produces electrical currents which flow towards (or away from) 
the transmitter. These currents are gathered into a conductor and are taken from 
resistive bodies. The VLF system sees the currents gathered into the conductor as a 
total field high. It sees the relative absence of secondary currents in the resistor as a 
total field low.

As noted, VLF anomaly trends show a strong bias towards the VLF transmitter. Structure 
which is normal to this direction may have no associated VLF anomaly but may be seen 
as a break or interruption in VLF anomalies. If these structures are of particular interest, 
maps of the ortho station data may be worthwhile.

Conductive overburden will obscure VLF responses from bedrock sources and may 
produce low amplitude, broad anomalies which reflect variations in the resistivity of 
thickness of the overburden.

Extreme topographic relief will produce VLF anomalies which may bear no relationship 
to variations in electrical conductivity. Deep gullies which are too narrow to have been 
surveyed at a uniform sensor height often show up as VLF total field lows. Sharp ridges 
show up as total field highs.
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The vertical quadrature component over steeply dipping sheet-like conductor will be a 
cross-over type response with the cross-over closely associated with the upper edge of 
the conductor.

The response is a cross-over type due to the fact that it is the vertical rather than total 
field quadrature component that is measured. The response shape is due largely to 
geometrical rather than conductivity considerations and the distance between the 
maximum and minimum on either side of the cross-over is related to target depth. For 
a given target geometry, the larger this distance the greater the depth.

The vertical quadrature component is rarely presented. Experience has shown the total 
field to be more sensitive to bedrock conductors and less affected by variations in 
conductive overburden.

Apparent Resistivity/Conductivity Maps

Overburden and different types of bedrock may be modelled as a large area horizontal 
conductor of fixed thickness. A phasor diagram may be constructed, in the same fashion 
as for the vertical sheet, to convert the measured HEM in-phase and quadrature response 
to a depth and conductivity value for a horizontal layer. Traditionally if the thickness is 
large, an infinite half-space, the associated conductivity value is referred to as "apparent 
conductivity". We have generalized the use of the word "apparent" to include any model 
where the thickness of the layer is a fixed as opposed to a variable parameter. The units 
of apparent resisitivity are ohm-m and those of apparent conductivity are the inverse 
mhos/m or siemen/m. If the chosen model layer thickness is close to the true thickness 
of the conductor then the apparent conductivity will closely conform to the true value; 
however, if the thickness is inappropriate the apparent value may be considerably 
different from the true value.

The benefit of the apparent conductivity mapping is that it provides a simple robust 
method of converting the HEM in-phase and quadrature response to apparent change in 
ground conductivity.

A phasor diagram for several apparent resistivity models is presented. The general forms 
for the various thicknesses is very similar and also closely resembles the diagram for the 
vertical sheet. The diagrams also show the curves for apparent depth. As with the 
conductivity value the depth value is meaningful if the model thickness closely resembles 
the true conductive layer thickness. If the HEM response from a thin conducting layer is 
applied to a thick layer model the apparent conductivity and depth will be less than the 
true conductivity and depth.
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PERSONNEL*

FIELD Days

Flown June 4, 1996 1

Pilot(s) from Abitibi Helicopters 1

Operator(s) J. Cunningham 1

OFFICE

Processing Ed Hamilton 4
George McDonald 1

Report S. MacDonald 1
B. Lo 1

''Personnel addresses are available from Aerodat Inc. at their discretion.
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Statement of Qualifications

l, Bob B.H. Lo, am employed as a Chief Geophysicist by Aerodat Inc at 3883 Nashua 
Drive, Mississauga, Ontario, L4V 1R3.

l graduated from the University of Toronto with a Bachelor of Applied Science degree in 
the Geophysics option of Engineering Science in 1981 and obtained a Masters of 
Science degree in Physics, also from the University of Toronto in 1985. In 1992, l 
obtained a Masters of Business Administration degree from Laurentian University in 
Sudbury, Ontario.

l am a member in good standing of the Professional Engineers of Ontario.

l am an associate member in the Society of Exploration Geophysicists -- SEG (Tulsa), a 
member of the Canadian Exploration Geophysical Society ~ KEGS (Toronto), a 
founding member of the Environmental and Engineering Geophysical Society - EEGS 
(Denver), a member of the Prospectors and Developers Association of Canada -- 
PDAC (Toronto), and a member of the British Columbia b Yukon Chamber of Mines 
(Vancouver).

Since 1981, l have been involved in the use of geophysics for mineral exploration, 
geothermal site detection, and various engineering and environmental applications, l 
have either planned, supervised, conducted, interpreted, and reported on geophysical 
surveys from Canada, the United States of America, South America, South East Asia, 
Europe and Africa.

The statements contained in this report and the conclusions reached are based upon 
evaluation and review of maps and information supplied by Aerodat Inc., and by 
Crowbush Minerals Inc.

l have not visited the property.

Signed

J9658 
Mississauga, Ontario

June 19, 1996
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Pereon* and Survey Company Who Performed the Work (Give Neme and Address of Author of Report)
N*me

- Lo y
AERoDAT lf4C.
J.M. 9lRiONr\S, P.CMfi.

Addre**

lit). 2863
(tnaeh a tohtdul* If

c*niflcatlon of Beneflelal In ter* W * See Note No. 1 on raverte tide
l csrtity inal ai fti* tlms th* work woa parformpd, the claims cavored in ttiii work 
repOfl wet* recorded In th* current hokJer'j n*mo gr held under a Mnefic!*! I 
by Hw currant recordad holder.

Certification Q! Work Report
i certify that l have a pereonal knowledge o* (hi facts set forth in ihis Work report, having performed the work or witneued urn* during and/Of *tre' l 
us completion and annexed report it (rue.



Northern Development 
and Mines

Report of Work Conducted 
After Recording Claim

Mining Act

[Transaction Number

personal information collected on this form is obtained under the authority of the Mining Act This information will be used for correspondence. Questions about 
ihis collection should be directed to the Provincial Manager, Mining Lands, Ministry of Northern Development and Mines, Fourth Floor, 159 Cedar Street. 
Sudbury, Ontario. P3E 6A5, telephone (705) 670-7264. |T\ -, ; \ ,*" :

it" * L \- f - O
Instructions: - Please type or print and submit in duplicate.

- Refer to the Mining Act and Regulations for requirements of filing assessment work or consult the Mining 
Recorder.

- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

TRAVRSE . AODREV EHZABETM
Client No.. ^ —.

222305
Telephone No..

830-8' 90
M or G Plan No

6-362 6-313
Mining Division

BAY
Township/Area 1

O'SULUN/Aisi t. /MAOKl U.
Dates 
Work 
Performed

From: 9 A C- O
To

Work Performed (Check One Work Group Only)
Work Group

S Geotechnical Survey

Physical Work, 
Including Drilling

Rehabilitation

Other Authorized 
Work

Assays

Assignment from 
Reserve

Type

AlRBoRhJE GEOPHYSICS OA& -t-^LFziM^

(we) fafaTTvrf T&t)
RECElVtu

 *. SEP 41996 -

MIN |Nr5 l AMDS BRANCH

)

Total Assessment Work Claimed on the Attached Statement of Costs S 3/. JT' Z-

Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

B. Lo ,
AERoDAT 3863 OiJT.
J.M.

OD. 2803 ON/T.
(attach a schedule If necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side
l certify that at the time the work was performed, the claims covered in this work 
report were recorded In the current holder's name or held under a beneficial interest 
by the current recorded holder.

or Agent (Signature)

Certification of Work Report
l certify that l have a personal knowledge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after 
its completion and annexed report is true.

Name and Address of Person Certifying

wieee , CR&WBUSH BLVU. E".
U4Z 1X6

Tolepone No. Date Certified By (Signature)

For Office Use Only
Total Value Cr. Recorded Date Recorded

Deemed Approval Date

Mining Recorder

Date Approved

Date Notice for Amendments Sent

Received Stamp 
1 (pinder n.-i
lining Divisiu--

HIM

,.* r ; \ rr
241 (03/911
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (^) one of the following:

1. Q Credits are to be cut back starting with the claim listed last, working backwards
r~i

Credits are to be cut back equally over all claims contained in this report of work.2.

3. O Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims.



.no

ministry of
Northern Development 
and Mines

Ministers du
Deveioppement du Nord 
et des mines

Statement of Costs 
for Assessment Credit

Etat des couts aux fins 
du credit devaluation

[Transaction No /N e de transaction

Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands, Ministry of Northern 
Development and Mines, 4th Floor, 159 Cedar Street, Sudbury, Ontario 
P3E 6A5. telephone (705) 670-7264.

uation , 

les mines

Les renseignements | 
recueillis en vertu de la 
des concessions mini^ 
renseianements au c

RECEIVED

5FP 41996
srsonnels contenus dans la pres* 
-ol sur les mines et serviront a teni 
(rea] foJNQitrAWBSqSfcANGbr

nte formule sont 
d jour un registre 
z collece de ces 
rs. ministers du

Deveioppement du Nord et des Mines, 159, rue Cedar, 4e etage, Sudbury 
(Ontario) P3E 6A5, telephone (705) 670-7264.

1. Direct Costs/CoOts directs

Type

Wages
Salaires

Contractor's 
and Consultant's 
Fees
Drolls d* 
('entrepreneur 
et de I'expert- 
consell

Supplies Used 
Fournltures 
utlllseea

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre

Field Supervision 
Supervision sur le terrain

Type

CONSULT* I4&

AlRBoRM^
^oRv/ef

Type

Type

Amount 
Montan!

14 So
36Z3*2

Total Direct Costs 
Total des couts directs

Totals 
Total global

373*2

. -f ,. ;.- .;

373^

2. Indirect Costs/CoOts Indlrects
Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work,
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne son) pas admissibles en tant que travaux 
devaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrlture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

Amount 
Montan!

Sub Total of Indirect Costs 
Total partlel des coOts Indlrects

Amount Allowable (not greater than 204t of Direct Costs) 
Montan! admissible (n'excedant pas 20 H das coOts directs)

Total Value of Assessment Credit Valeur totals du credit 
Total of Direct and Allowable devaluation 
ndlrect coil*) (Totil del eotiti dlrsctl

Totals 
Total global

-•'••••- "J".- ".t 1

.ji^v , , ..., v,
\ — t- '*\;--n 
\- •••v?. ,-v; -'S"*
f'^^': '"':- r-

t*\"-* ! '

*t Indirect! admlMlM**

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistrd sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours suivant une demande a cet 
effet. Si la verification n'est pas erfectuee, le ministre peut rejeter tout 
ou une partie des travaux devaluation presentes.

Filing Discounts Remises pour depot

1. Work filed within two years of completion is claimed at 1000Xo of 
the above Total Value of Assessment Credit.

1. Les travaux deposes dans les deux arts suivant leur achievement sont 
rembourses a 100 *Hi de la valour totals susmentionnee du credit devaluation.

Work filed three, four or five years after completion is claimed at 
50 07o of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0.50

2. Les travaux deposes trois, quatre ou cinq ans apres leur achievement 
sont rembourses a 50 "Vb de la valeur totale du credit devaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit devaluation

x 0.50
Evaluation totale demandee

Certification Verifying Statement of Costs Attestation de l'etat des coQts

hereby certify:
•hat the amounts shown are as accurate as possible and these costs 
vere incurred while conducting assessment work on the lands shown 
jn the accompanying Report of Work form.

hat as
(Recorded Holder, Agent, Position In Company)

o make this certification

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont 6te engag^es pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

l am authorized Et qu'a litre de. je suis autorise
(titulaire enregistre, reprdsentanl. poste occupe dans la compagnie)

a faire cette attestation.

1212 (04/91) Nota : Dans cette formule, Idrsqu'jKoesigne des personnes, le masculin est utilise1 au sens neutre.



Ministry of
Northern Development
and Mines

September 12, 1996

Michael Weirmeir 
Mining Recorder 
435 James Street South 
Suite BOOS 
Thunder Bay, ON 
P7E 6E3

Ministere du 
Developpement du Nord 
et des Mines Ontario

Geoscience Assessment Office 
933 Ramsey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: 
Fax:

(705) 670-5853 
(705) 670-5863

Dear Sir or Madam: Submission Number: 2.16746

Subject: Transaction Number(s): W9640.00345

After reviewing the Work Report(s) we have prepared this letter and the attached summary, which 
lists the results of our review. Requirements of the Assessment Work Regulation may not have been 
fully met. Please examine the summary to determine the next course of action concerning the 
identified Work Report(s).

NOTE: The 90 day deemed approval provision, subsection 6(7) of the Assessment Work Regulation, 
is no longer in effect for this submission.

PLEASE NOTE ANY REQUESTED REVISIONS MUST BE SUBMITTED IN DUPLICATE.

If the anniversary dates for the mining claims affected by this correspondence have not passed, a 
number of options are available. Please contact the Mining Recorder to discuss these options.

If you have any questions regarding this correspondence, please contact Bruce Gates at 
(705)670-5856.

Yours sincerely,

ORIGINAL SIGNED BY
Ron C. Gashinski
Senior Manager, Mining Lands Section
Mines and Minerals Division

Correspondence ID: 10203 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2.16746

Date Correspondence Sent: September 12, 1996 Assessor: Bruce Gates

General Comment:
An excellent report accompanies this submission.

Transaction First Claim
Number Number Township(s) l Area(s) Status Approval Date

W9640.00345 1209209 O'SULLIVAN LAKE, MAUN LAKE Deemed Approval August 22, 1996

Section:

15 Airborne Geophy AMAG 
15 Airborne Geophy AVLF

As per subsection 6(7) "If no notification of rejection or reduction under subsection (4) or no request for verification of expenses is given 
by the Minister within 90 days after the work report is filed, eligible assessment work described in the work report shall be deemed to be 
approved for assessment work credit.

For the airborne geophysical survey ONLY that portion of the survey located over the reported claims is eligible for assessment credit. From 
the information provided a total of 320,576 of assessment credit will be approved for this submission.

Flight lines over claims 156.0 km 
Turnaround(81 lines @ 0.4km7line) 32.4 km

Total 188.4 km

Allowable assessment credit 188.4 km l 347.4 km x S37,942 ^ S 20,576

See attached distribution of assessment credits.

Page: l

Correspondence ID: 10203



Work Report Assessment Results

Submission Number: 2.16746

Correspondence to:

Mining Recorder 
Thunder Bay, ON

Resident Geologist 
Thunder Bay, ON

Assessment Files Library 
Sudbury, ON

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

John Weibe 
MISSISSAUGA, ONTARIO

AUDREY ELIZABETH TRAVERSE 
THUNDER BAY, ONTARIO

Page: 2

Correspondence ID: 10203



Distribution of Assessment Work Credit

The following credit distribution reflects the value of assessment work performed on the mining land(s). 
Please contact the Mining Recorder to determine if this affects the status of your claims.

Date: September 12, 1996 

Submission Number: 2.16746

Transaction Number: W9640.00345

Claim Number Value Of Work Performed

1209209 3,578.00
1209210 3,578.00
1209211 3,350.00
1209212 3,578.00
1209213 1,790.00
1209214 2,686.00
1209215 2,016.00

Total: S 20,576.00

Page: l

Correspondence ID: 10203
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AREAS WITHDRAWN FROM DISPOSITION

. - MINING RIGHTS ONLY 
S.R.O. - SURFACE RIGHTS ONLY 
M.+S. - MINING AND SURFACE RIGHTS

SURFACE RIGHTS ONLY WITHDRAWN FROM STAKING 
ORDER W27/83 LAND SITES FOR INDIAN RESERVE FOR 
WHITESAND BAND. SEC. 36/80. DATED 18/10/83. 
FILE 160704.

SURFACE RIGHTS ONLY WITHDRAWN FROM 
STAKING ORDER W33/83 RED FLAGGING 
LEACHEATE ATTENUATION ZONE AROUND 
WASTE DISPOSAL SITE. DATED 28/11/83 
FILE 1885)6.

BOSTON LAKE G-208
87* 15'

50 0 30'

CO
o't

l
o

LLJ

CO

ABA MAS A G l

REFERENCES

2.16746

NOTICE-
Tha Information that appears on this map has been complied 
from various sources and accuracy Is not guaranteed. Those 
wishing to stake MINING CLAIMS should consult with the MINING 
RECORDER. Ministry of Northern Development and Mines, for 
additional Information on the status of the lands shown hereon.

LEGEND

HIGHWAY AND ROUTE No 

OTHER ROADS 

TRAILS * 

SURVEYED LINES
TOWNSHIPS, BASE LINES, ETC
LOTS. MINING CLAIMS, PARCELS, ETC 

UNSURVEYED LINES
LOT LINES
PARCEL BOUNDARY
MINING CLAIMS ETC 

RAILWAY AND RIGHT OF WAY 

UTILITY LINES 

NON-PERENNIAL STREAM 

FLOODING OR FLOODING RIGHTS 

SUBDIVISION OR COMPOSITE PLAN 

RESERVATIONS

ORIGINAL SHORELINE . . 

MARSH OR MUSKEG , ''* ,, ";'~* 

MINES

TRAVERSE MONUMENT 

LAND USE PERMITS FOR COMMERCIAL TOURISM, OUTPOST CAMPS

-" or:"gr

DISPOSITION OF CROWN LANDS

TYPE OF DOCUMENT

PATENT, SURFACE fii MINING RIGHTS 

. SURFACE RIGHTS ONLY 

, MINING RIGHTS ON L Y 

LEASE. SURFACE 81 MINING RIGHTS 

" .SURFACE RIGHTS ONLY 

" .MINING RIGHTSONLY.... 

LICENCE OF OCCUPATION .. 

ORDER IN COUNCIL 

ERVATIO 

CELLED 

D 8i GRAVEL

SYMBOL

e 
o
m
H
y
T 

GC

rt,
r* i

:' MINING RIGHTS IN PARCELS PATFNTtO PRIOR T 't MA 4 t, 
1913. VESTED IN ORIGINAL PATENTEf B f IHt C'1H\ (' 
LANDS ACT. RSO 1970 CHAP 38O. St C A3. Sun!, t r. l

SCALE: 1 INCH ^ 40 CHAINS

lOOO ?OOO 8OOO

i ooo
(2 K M i

O'SULLIVAN LAKE
MN R ADMINISTRATIVE DISTRICT

GERALDTON
MINING DIVISION

THUNDER BAY
LAND TITLES/ REGISTRY DIVISION

THUNDER BAY

8 7 0 l 5

Ministry of
Natural
Resources

Land

Management

Branch

HANOVER LAKE
JULY,1981

In Service Jun. 05/95:

Number

G-362

"tt

•-s

42L07NW0025 2.16746 MAUN LAKE 210
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Square: Grid North

Star: True North 
Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference only.

w ka s h Bay Grid North - True North : -0.2"
Grid North - Magnetic North: 2.8"

Annual change: 0.12"
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stand
BASE MAP
KURD LAKE

ONTARIO

Date Flown : JUNE 1996

aerodat NTS : 42U6-42L/7
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Square: Grid North
aar True North 

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference only.

Grid North-True North: 
Grid North - Magnetic North: 2.8" 

Annual change: 0.12"K o

TOTAL FIELD MAGNETICS
Total field magnetic intensity contour data,

measured by a cesium high sensitivity magnetometer
at an average sensor elevation of 45m, and

corrected for diurnal variation.

Map contours are in nanoTeslas, 
and are multiples of those listed below:

2nT 
10 nT 
50 nT 
250 nT 
1000 nTO ' S l

FLIGHT PATH
Navigation an* **1 * u -   ̂arv was conducted 

a Global Positioning System
satellite navigation system

Lines were flown at an azimuth of 330 -150", 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m
was monitored by radar and barometric altimeters

i naka

Parley 
^Island E'KK E

•RECEIVED
Q t p 41991? 

\ MINING 'AN!DS BRANCH
uia

Bay

at now
CROWBUSH MINERALSMiiler

Bland TOTAL FIELD MAGNETICS
KURD LAKE

ONTARIO

DateFtown: JUNE 1996

aerodoT NTS : 42U6-42L/7

Project : J9658 MapRef:1-2
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Bay

strrow

Square: Grid North
Star True North 

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet.

Use diagram for reference only.

Grid North -True North : -0.2"
Grid North - Magnetic North: 2.80

Annual change: 0.12"

VERTICAL GRADIENT
Vertical magnetic gradient contour data, 

calculated from the gridded total field 
magnetics data by an FFT algorithm.

Map contours are in nanoTeslas/metre, 
and are multiples of those listed below:

0.025 nT/m 
0.1 nT/m 
0.5 nT/m 
2.5 nT/m 
10, nT/m

FLIGHT PATH
Navigation and flight path recovery was conducted

using a Global Positioning System (OPS)
satellite navigation system.

Lines were flown at an azimuth of 330 -1500, 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters.

•s*****

J. l 674
fTe i v E

CROWBUSH MINERALS

VERTICAL MAGNETIC GRADIENT
KURD LAKE

ONTARIO

SCALE 1:10000

250 O 100 200 500 1000 metres

aerodaf
AERODATINC.

Date Flown : JUNE 1996

NTS : 42L/&42L/7

Project : J9658 MapRef:1-3
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Square: Grid North

aar: True North 
Arrow: Magnetic North

Angles presented ara approximate mean
deviations for centre of NTS sheet.

Use diagram for reference only.

Grid North-True North: -0.20
Grid North - Magnetic North: 2.8"

Annual change: 0.120

o 3m Of i
TOTAL FIELD VLF-EM

Total field VLF-EM contour data, measured
by a Herz Totem 2A sensor at an average

elevation of 45m.

Rights 1-3, utilized station: 
NAA, Cutler Maine.USA 24.0 kHz.

Rights 1-3, utilized station: 
NS3 Annapolis MD.USA 21.4 kHz.

Map contours are m percent, and are 
multiples of those listed below:

L L l VO ' S f
FLIGHT PATH

Navigation and flight path recovery was conducted
using a Global Positioning System (GPS)

satellite navigation system.

Lines were flown at an azimuth of 330 -1500, 
with an average line spacing of 100m.

Avorago hoticoptor-torrain ctoorartco of 6Om

was monitored by radar and barometric altimeters"inaka

Parley 
^Island

RECEIVEDpeninsula 2. l 67 4 6
MINING LANDS BRANCH

Bay

H Mo w
CROWBUSH MINERALS

island
LINE TOTAL FIELD VLF-EM

KURD LAKE
ONTARIO

Date Flown: JUNE 1996

vdof NTS : 42U&42L/7

Project : J9658 MapRef:1-4
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Square: Grid North

Star: True North 
Arrow; Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet.

Use diagram for reference only.

o m Grid North -True North: -0.20
Grid North - Magnetic North: 2.8"

Annual change: 0.120

FLIGHT PATH
Navigatkxi and flight path recovery was conducted

using a Global Positioning System (GPS)
satellite navigation system.

Lines were flown at an azimuth of 330 -150", 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters.
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.LEGEND

X Crossover VLF EM
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RECEIVED
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CROWBUSH MINERALS

Island
INTERPRETATION

KURD LAKE
ONTARIO

Date Flown: JUNE 1996

aerodoT NTS : 42L/6-42L/7

Project : J9658
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Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference only.
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Grid North - Magnetic North: 2.8"

Annual change: 0.12"
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Square: Grid North
3ar: True North

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference onry.

Grid North -True North: -0.2"
Grid North - Magnetic North: 2.8"

Annual change : 0.120

TOTAL FIELD MAGNETICS
Total field magnetic intensity contour data,

measured by a cesium high sensitivity magnetometer
at an average sensor elevation of 45m, and

corrected for diurnal variation.

Map contours are in nanoTestas, 
and are multiples of those listed below

2nT 
10 nT 
50 nT 
250 nT 
1000 nT

FLIGHT PATH
Navigation and flight path recovery was conducted

using a Global Positioning System (GPS)
satellite navigation system,

Lines were flown at an azimuth of 330 -150 , 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters
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Square: Grid North
Star: True North 

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference only.

Grid North - True North: -0.2"
Grkl North - Magnetic North: 2.8"

Annual change: 0.12"

VERTICAL GRADIENT
Vertical magnetic gradient contour data, 

calculated from the gridded total field 
magnetics data by an FFT algorithm.

Map contours are in nanoTeslas/metre, 
and are multiples of those listed below:

0.025 nT/m 
0.1 nT/m 
0.5 nT/m 
2.5 nT/m 
10. nT/m

FLIGHT PATH
Navigation and flight path recovery was conducted

using a Global Positioning System (GPS)
satellite navigation system.

Lines were flown at an azimuth of 39O - ISO9, 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters
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Square: Grid North
Star: True North 

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet.

Use diagram for reference only.

Grid North - True North : -0.20
Grid North - Magnetic North : 2.80

Annual change: 0.12"

TOTAL FIELD VLF-EM
Total field VLF-EM contour data, measured
by a Herz Totem 2A sensor at an average

elevation of 45m.

Rights 1-3, utilized station: 
NAA, Cutler Maine.USA 24.0 kHz.

Rights 1-3, utilized station: 
NS3 Annapolis MD.USA 21.4 kHz.

Map contours are in percent, and are 
multiples of those listed below:

V2, ^ '

FLIGHT PATH
Navigation and flight path recovery was conducted

using a Global Positioning System (GPS)
satellite navigation system.

Lines were flown at an azimuth of 330 -150", 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters
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Square: Grid North
Star: True North 

Arrow: Magnetic North

Angles presented are approximate mean
deviations for centre of NTS sheet

Use diagram for reference only.

Grid North -True North: -0-2"
Grid North - Magnetic North: 2.8*

Annual change: 0.12"

FLIGHT PATH
Navigation and flight path recovery was conducted

using a Global Positioning System (OPS)
satellite navigation system.

Lines were flown at an azimuth of 330 -1500, 
with an average line spacing of 100m.

Average helicopter-terrain clearance of 60m 
was monitored by radar and barometric altimeters.
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