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INTRODUCTION

This report describes an airborne geophysical survey carried out for Outokumpu Mines Limited by Aerodat 
Inc. under a contract dated March S, 1996. Principle geophysical sensors included a five frequency 
electromagnetic system and a high sensitivity cesium vapour magnetometer. Ancillary equipment included 
a colour video tracking camera, Global Positioning System (GPS) navigation instrumentation, a radar 
altimeter, a power line monitor and a base station magnetometer.

The survey covered five survey blocks totaling about 4 square kilometres located approximately 10 km 
southeast of Timmins. Total survey coverage is approximately 86 line kilometres including 4.2 kilometres 
of tie lines. The Aerodat Job Number is J9625.

This report describes the survey, the data processing, data presentation and interpretation of the geophysical 
results. Identified electromagnetic anomalies appear on selected map products as EM anomaly symbols 
with interpreted source characteristics. The interpretation map indicates conductive areas of possible 
interest. It also shows prominent structural features interpreted from the magnetic results. Significant 
structural, conductive and/or magnetic associations are the basis for the selection of specific geophysical 
anomalies for further investigation.

SURVEY AREA

The survey area covers area in Shaw and Carman Townships and was flown with a line direction at 040 
degrees. Topography is shown on the l :50,000 scale NTS map sheet 42A/6. Local relief is very moderate. 
Elevations range from 275 m to over 325m above mean sea level. The survey area is shown in the attached 
index map that includes local topography and latitude-longitude coordinates. This index map also appears 
on all black line map products. Line spacing is 50 metres.

The area covered by the present survey was surveyed by an airborne survey by the Ontario Geological 
Survey hi 1987. The survey was flown by Geoterrex using their Geotem Time Domain system. Survey 
line direction was north-south utilizing a line spacing of 200 metres. This compares with the much more 
detailed low level helicopter system survey utilizing a line spacing of 50 metres and selected line directions 
such that the EM system will have optimum coupling with bedrock conductors.

GENERAL SURVEY LOGISTICS

The survey was completed in the period from April 21 to May 9, 1996. Principal personnel are listed in 
Appendix III. 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 
utilizes 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) coordinates of the survey area 
corners. These coordinates 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 magnetic tie line navigation is visual and, where possible, traverses cover areas of low topographic and 
magnetic relief. Aircraft position is registered by the navigation system. The operator calibrates the 
geophysical system at the start, middle (if required) and end of every survey flight During calibration the 
aircraft is flown away from ground effects to record electromagnetic zero levels.



AIRCRAFT AND SURVEY EQUIPMENT 

Aircraft

Two different survey aircraft were utilized over the course of the survey. The first two thirds of the survey 
used an Aerospatiale AS 350D Astar helicopter and the rest of the survey was competed using an AS 
350BA type aircraft. The aircraft was piloted by S. Gros-Louis, owned and operated by Abitibi Helicopters 
Ltd. B. Simon of Aerodat acted as navigator and equipment operator. Aerodat performed the installation 
of the geophysical and aancillary equipment The survey aircraft is flown at a mean terrain clearance of 60 
metres (200 feet) and speed of 60 knots.

Electromagnetic System

The electromagnetic system is an Aerodat five frequency configuration. Two vertical coaxial coil pairs 
operate at frequency ranges of 935 Hz and 4600 Hz and three horizontal coplanar coil pairs at frequency 
ranges of 865,4175 Hz, and 32 kHz. The actual frequencies used depend on the particular bird 
configuration. At the present time Aerodat has eight bird systems. This survey utilized the Heron bird with 
frequencies of 918 Hz and 4,420 Hz for the coaxial coil pairs and 850 Hz, 4786 Hz, and 34,092 Hz for the 
coplanar coil pairs. The transmitter-receiver separation is 6.4 metres. Inphase and quadrature signals are 
measured simultaneously for the five frequencies with a time constant of 0. l seconds. The HEM bird is 
towed 30 metres (100 feet) below the helicopter.

Magnetometer

A Scintrex H8 cesium, optically pumped magnetometer sensor, measures the earth's magnetic field. The 
sensitivity of this instrument is 0.001 nanoTesla at a sampling rate of 0.2 second. The sensor is towed in a 
bird 15 metres (50 feet) below the helicopter 45 metres (150 feet) above the ground.

Ancillary Systems

Base Station Magnetometer

A Gem System, Inc. GSM19 magnetometer is set up at the base of operations to record diurnal variations 
of the earth's magnetic field. Synchronization of the clock of the base station with that of the airborne 
system is checked each day to insure diurnal corrections will be accurate. Recording resolution is l nT 
with an update rate of four seconds. Magnetic field variation data are plotted on a 3" wide gridded paper 
chart analog recorder. Each division of the grid (0.25") is equivalent to one minute (chart speed) or five nT 
(vertical sensitivity). The date, time and current total field magnetic value are automatically recorded every 
10 minutes. The data is also saved to digital tape.

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 VHS video tape. The camera operates in 
continuous mode. The video tape also shows the flight number, 24 hour clock time (to 0.01 second) and 
manual fiducial number.

Global Positioning System (OPS)

The Global Positioning System is a U.S. Department of Defense 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 coordinate system. The satellite constellation consists of 24 satellites with a proportion of the 
satellites acting as standby spares.

Analog Recorder

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

LABEL

MAGF

MAGC

L9XI

L9XQ

M4XI

M4XQ

L8PI

L8PQ

M4PI

M4PQ

H3PI

H3PQ

BARO

RALT

PWRL

PARAMETER

Total Field Magnetics, Fine

Total Field Magnetics, Coarse

935 Hz, Coaxial, Inphase

935 Hz, Coaxial, Quadrature

4,600 Hz, Coaxial, Inphase

4,600 Hz, Coaxial, Quadrature

865 Hz, Coplanar, Inphase

865 Hz, Coplanar, Quadrature

4,175 Hz, Coplanar, Inphase

4,175 Hz, Coplanar, Quadrature

32,000 Hz, Coplanar, Inphase

32,000 Hz, Coplanar, Quadrature

Barometer

Radar Altimeter

60 Hz Power Line Monitor

CHART SCALE

2.5 nT/mm

25nT7mm

2.5 ppm/mm

2.5 ppm/mm

2.5 ppm/mm

2.5 ppm/mm

2.5 ppm/mm

2.5 ppm/mm

10 ppm/mm

10 ppm/mm

20 ppm/mm

20 ppm/mm

10 ft/mm

10 ft/mm
-

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



DATATYPE

Magnetometer

VLF-EM (4 channels)

HEM, (8 or 10 channels)

HEM, coaxial

HEM, coplanar- 865 Hz74,175Hz

HEM, coplanar- 32,000 Hz

Position (2 Channels)

Altimeter

Power Line Monitor

Manual Fiducial

Clock Time

RECORDING INTERVAL

0.1 second

0.2 second

0.1 second

0.2 second

0.2 second

0.2 second

RECORDING RESOLUTION

0.001 nt

Q.03%

0.03 ppm

0.06 ppm

0.1 25 ppm

O.lm

0.05m

DATA PROCESSING AND PRESENTATION 

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.

Flight Path Map

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 coordinate system.

A further calculation using ranges to several satellites gives the position of the receiver in mat coordinate 
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 coordinates 
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 
determined 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, 95Vo 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 me 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 mis 
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 6.0 mm at a scale of l :5,000). Occasional dropouts occur 
when the optimum number of satellites are not available for the OPS 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 
recognized by the distinct straight line character of the flight path.

The manual fiducials are shown as a small circle and labeled 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 coordinates, 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 coordinates are converted to fit this ellipsoid before calculating me UTM 
coordinates. The UTM coordinates are expressed as UTM eastings (x) and UTM northings (y).

The flight path map is merged with the base map by matching UTM coordinates from the base maps and 
the flight path record. The match is confirmed by checking the positions of the prominent topographic 
features as recorded by manual fiducial marks or as seen on the flight path video record.

Electromagnetic Survey Data

The electromagnetic data are recorded digitally at a sample rate of 10 per second with a time constant of 
0. l seconds. A two stage digital filtering process rejects major sferic events and reduces system noise. 
Local sferic activity can produce sharp, large amplitude events that cannot be removed by conventional 
filtering procedures. Smoothing or stacking will reduce their amplitude but leave a broader residual 
response that can be confused with geological phenomena. To avoid this possibility, a computer algorithm 
searches out and rejects the major sferic events. This is referred to as a "surgical mute" in signal 
processing terms. The signal to noise ratio is further enhanced by the application of a low pass digital 
filter. This filter has zero phase shift mat prevents any lag or peak displacement from occurring, and it 
suppresses only variations with a wavelength less man about 0.25 seconds. This low effective time 
constant gives minimal profile distortion.

Following the filtering process, a base level correction is made using EM zero levels determined during 
high altitude calibration sequences. The correction applied is a linear function of time that ensures the 
corrected amplitude of the various inphase and quadrature components is zero when no conductive or 
permeable source is present The filtered and leveled data are the basis for the determination of apparent 
resistivity (see following section). The inphase and quadrature responses along the flight line are presented 
in profile form offset along the flight lines. Differentiation of the various profiles is achieved using two 
colours (coaxial and coplanar) and two line weights (inphase and quadrature). For interpretation purposes 
the coaxial and coplanar data sets for a similar frequency range are presented together on one map (865/935 
and 4,175/4,600).

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 l O m. Magnetic high 
areas are assigned warm colours (orange/red) while magnetic low areas show as cool colours (blue).

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 given the same colour representation as the total field contours.

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 enhance 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 recognized with shadow enhancement.

Apparent Resistivity

The apparent resistivity is calculated by assuming a 200 metre thick conductive layer over resistive 
bedrock. The computer determines the resistivity that would be consistent with the sensor elevation and 
recorded inphase and quadrature response amplitudes at the selected frequency. The apparent resistivity 
profile data is re-interpolated onto a regular grid at a 10 metres true scale interval using an Akima spline 
technique and contoured using logarithmically arranged contour intervals. The minimum contour interval 
depends on the selected frequency and is in units of log (ohnun) in logarithmic intervals fo 0.1, 0.5,2.0, 
5.0 etc. The colour presentation assigns warmer colours (reds) to low resistivity of very conductive 
responses and cooler colours (blues) to high resistivity or poor conductivity responses.

The highest measurable resistivity is approximately equal to the transmitter frequency. The lower limit on 
apparent resistivity is rarely reached.

INTERPRETATION 

Area Geology

The area is underlain by intercalated mafic, intermediate, and felsic metavolcanic rocks (mafic flows and 
pyroclastic rocks) intruded by ultramafic rocks (peridotite, dunite, pyroxenite), later felsic intrusive* 
(granodiorite, quartz monzonite) as well as diabase dykes. Sulphide mineralization is ubiquitous to the area 
and sometimes hosts nickel and copper mineralization. Gold occurrences are also known in the region. 
The survey grid cover a belt of ultramafic rocks extending southeast in Shaw and Carman Townships.

Nickel mineralization is associated with sulphides in ultramafic rocks and iron formation. Gold 
occurrences are ubiquitous to the region and the Timmins area is also well known for its many past 
producing gold mines as well as the world class Kidd Creek massive sulphide base metal deposit about 20 
kilometres north of Timmins.

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 intrusives, felsic intrusives, felsic volcanics and/or sediments etc. Obviously, 
several geological sources can produce the same magnetic responses. The 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 respones. For instance, long narrow magnetic 
linears usually reflect mafic tuff/flow horizons or mafic intrusive duke structures while semi-circular 
features with complex magnetic amplitudes may be produced by local plug-like intrusive sources such as 
pegmatites, carbonatites, or kimberlite^.

The calculated vertical magnetic gradient assists considerably in mapping weaker magnetic linears that are 
partially masked by nearby 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 man 50 metres, having simple slab geometries and shallow 
depth. 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.

Magnetic Survey Results and Conclusions

The ultramafic intrusives, having a high magnetite content, produce high amplitude magnetic anomalies 
ranging from about five hundred to several thousand nanoTesla (nT) above local background levels which 
are in the order of 58,000 nT. Amplitudes will vary according to the size, depth of burial and magnetite 
content of these rocks. The high amplitude magnetic response of iron formation, also present in the area, is 
often indistinguishable from the anomalies related to the ultramafic rocks. However, the complex anomaly 
patterns of the ultramafic intrusives compared to the linear nature of the iron formation geometry 
sometimes aids in differentiating between these two types of response sources. Sulphides are more often 
associated with the iron formation and produce conductive responses. Thus, high amplitude magnetic 
anomalies with coincident conductive responses are likely to be sulphide facies iron formation sources.

The magnetic rocks in the region exhibit complex geometries as well as a great variety of amplitude 
responses. Three categories of anomalies are shown on the interpretation maps in order to illustrate the 
different amplitudes and characteristics of the magnetic responses and compare mem with conductive 
zones. The highest amplitude, approximately greater than 1,000 nT above background, and generally 
complex anomalies, usually forming isolated and/or contorted anomaly patterns, are outlined and given 
hatching with diagonal lines. The outline follows the approximate zero contour line of the vertical 
magnetic gradient anomaly. These high amplitude complex anomalies are generally reflecting major 
ultramafic bodies. There are also lower amplitude semi-circular anaomalies with gentle gradients 
indicative of some depth of burial. These anomalies are also considered to be ultramafic intrusive sources 
at depth and are also indicated with cross hatching.

The second type of magnetic signature is the more formational, high amplitude, linear trend associated 
with mafic flows, possibly thin ultramafic intrusive units, iron formation or diabase dyke structures. They 
are shown as thick trend lines on the interpretation map. Lower amplitude more subtle magnetic linears are 
indicated with thin trend lines and probably map minor mafic to intermediate volcanic flows and tuff 
horizons.

Major below background non-magnetic zones probably reflect underlying intermediate to felsic volcanics 
or granitic rocks. The more extensive and lowest amplitude zones are outlined on the interpretation map 
with a thick dashed line and depression symbols.

Fault structures are positioned to explain some of the abrupt terminations, displacements or interruptions in 
anomaly trends. Within the high amplitude complex magnetic zones, related to the ultramafic source 
responses, the fault structures indicated within these zones may not actually exist. Rather the breaks and 
interruptions may be only related to two or more intrusive phases associated with the emplacement of the 
ultramafic bodies. Note, the fault structures are interpreted from the magnetic anomaly patterns and no 
attempt has been made to position faults so they conform to those mapped by geology.

The other effect associated with the high amplitude responses of the ultramafic bodies is the attenuation 
and/or complete masking of cross-cutting magnetic linears reflecting mafic volcanic flows or mafic dykes. 
The vertical gradient data resolves some of the secondary structures but much of the regional magnetic 
grain of the area is obliterated by the response from the ultramafic bodies.



Electromagnetic Anomaly Selection/Interpretation

Usually two sets of stacked colour coded profile maps of one coaxial and one coplanar inphase and 
quadrature responses are used to select conductive anomalies of interest. Selection of anomalies is based 
on conductivity as indicated by the inphase to quadrature ratios of 935 Hz and/or 4,600 Hz coaxial data, 
anomaly shape, and anomaly profile characteristics relative to coaxial and corresponding coplanar 
responses. It is difficult to differentiate between responses associated with the edge effects of flat lying 
conductors and actual poor conductivity bedrock conductors on the edge of or overlain by flat lying 
conductors. Poor conductivity bedrock conductors having low dips will also exhibit responses that may be 
interpreted as surficial overburden conductors. In such cases, where the source of the conductive response 
appears to be ambiguous, the anomaly is still selected for plotting. In some situations the conductive 
response has line to line continuity and some magnetic association thus providing possible evidence that the 
response is related to an actual bedrock source.

In some areas the inphase profile component exhibits a negative anomaly response usually over obvious 
magnetic areas. This is produced by local concentrations of magnetite and usually occurs when the sensor 
is flying close to the ground surface. IF only magnetite is present mere will be no quadrature response 
associated with the negative inphase response. If conductive material is present, however, such as graphite 
or sulphides, a positive quadrature response will be evident with the negative inphase response, hi this case 
the anomaly is selected for plotting and evaluation and designated as a magnetic/conductive response.

The calculation of the depth to the conductive source and its conductivity is based on the 4,600 Hz data 
assuming a thin vertical sheet model. The amplitude of the inphase and quadrature responses are used for 
the calculations which are automatically determined by computer.

The selected anomalies are automatically categorized according to their conductivity and amplitude. The 
calculation of the conductivity of low amplitude anomalies can be very inaccurate. Therefore, anomalies 
having amplitudes below a certain level and/or low conductivity value are given a zero rating with the 
category increasing for increasing conductivity values that are statistically reliable.

Electromagnetic Survey Results and Conclusions

Conductive flat lying material is contributing to the electromagnetic responses in various degrees 
throughout the survey block. These areas are characterized by identically shaped coaxial and coplanar 
response profiles. This is a typical response shape usually seen over a flat lying conductor as illustrated in 
Appendix l, in the figure entitled "HEM Response Profile Shapes...." Profile 1. These areas of apparent 
flat lying conductive sources have not been indicated on the interpretation map or anomaly map but show 
up on the apparent resistivity amps as broad low resistivity zones. They often map low lying swampy areas 
and glacial overburden containing conductive clay layers a common constituent in the Timmins area.

Vertical and dipping tabular bodies have profile shapes as illustrated in Appendix l in the same figure 
profiles A, B and C. For dipping bodies die main coplanar peak is down dip from the coaxial peak. A flat 
ribbon type response similar to profile E or G is present in a few locations in the survey block.

Some of the conductors may be produced by man-made sources such as mine infrastructures, buildings, 
bridges, culverts, highway guard rails, irrigation pipes, disused power lines, grounded metal fences etc. 
The location of the anomalies relative to these features or suspected features gives a clue to a possible 
cultural source for the anomaly. Other anomalies produced by operating power lines are sometimes 
difficult to recognize without reference to the power line monitor record. A plot of the power line monitor 
channel identifies these types of sources.

The main objective of this interpretation is to identify those conductive intercepts thought to be bedrock 
responses. Conductors having good conductivity and/or magnetic correlations are assigned a higher 
priority rating than those with poorer conductivity and/or no magnetic correlations. Short isolated 
conductors are more favourable over long formational conductive horizons which often map graphitic 
sediments or sulphide iron formations.

There are many conductive trends on this area. Most exhibit near vertical to northeast dipping profile 
signatures. This suggests a regional domal or anticlinal structure is present probably centred in the south 
part of Shaw Township. The structure is probably a product of the tectonic activity associated with the 
emplacement of the granite stock in northeast Eldorado Township.



Several anomalies form long formational horizons traceable for several kilometres along strike. Iron 
formation is present in this area and magnetite or pyrrhotite may be the source of the magnetic correlations.

There are also a few negative inphase anomalies with positive quadrature responses indicating the presence 
of conductive material.

RECOMMENDATIONS

Detailed correlation and compilation of the airborne geophysics with known geological information, drill 
hole geology and ground geophysics is recommended but is beyond the scope of this report A voluminous 
amount of assessment file information is available for me survey area due to numerous exploration phases 
over the years. Careful correlation of this information with the airborne results may show a conductive 
response with no explanation and therefore deserving of ground investigation.

As an example the conductor locations detected by this survey have been roughly compared with those 
shown on the government airborne survey maps. Of course the government line spacing is four times 
greater and line orientation is not optimum in several areas. Thus, there are conductors detected by the 
present survey that are not shown on the government maps.

Selection of geophysical anomalies for further investigation is based on the structural and magnetic 
associations of the designated conductors as well as their relative conductivity. Prioritization of conductors 
is, of course, a subjective process and prior to any ground follow-up, the following priority categories 
should be reviewed with respect to the geological target model being sought and known geology and 
mineralization in the area derived from previous exploration efforts.

Respectfully submitted,

Paul Davis 
Project Geologist
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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 
present 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 Aerodaf 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.



INCLINATION OF 
MAGNETIC FIELD

VERTICAL GRADIENT

100 nT

MAGNETIC FIELD 
STRENGTH 50,000 nT

k s.001
k s.001 k s.COS



-6-

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 resistivity 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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Ontario MlnM

, i'rf*;h bftt hn? ""S^ftVjrl fit tffOW

Declaration of Assessment Work 
Performed on Mining Land
Mining Act, Subsection 65(2) and 66(9), B.8.0.1MO

y of subsections 65(2) and 66(3) of the Mining Act. Under section 8 of the 
to review the assessment work and correspond with the mining land holder, 
ig Recorder, Ministry of Northern Development and Mines, 6th Floor,

42A06NE2004 2 .18348 CARMAN 900

Instructions: - For work performed on Crown Lands before recording a claim, use form 0240. 
- Please type or print in ink. ^ .." "

1. Recorded holder(s) (Attach a list if necessary)
Name

Ou^k^.^.^ A .WJ L-fJ.
Address 

9.0. t** //23

T,^~\H j, C /f. /y/i/ 7^9
Name

Address

Client Number /7e*2.r
Telephone Number

(70S) 20*-4~ozy
Fax Number 

(~7oS) ILV-SotST
Client Number

Telephone Number

Fax Number

2. Type of work performed: Check (*- ) and report on only ONE of the following groups for this declaration.

Geotechnical: prospecting, surveys, 
assays and work under section 18 (regs)

Physical: drilling, stripping, 
trenching and associated assays l | Rehabilitation

Work Type ' . . . 
t. am It l **J fi (J i coffer

A/AjMCrfZ. 5t*rv*y.

Dates Work 
Performed From 2' i 0V

Diy 1 Month

- Ka r xv*. f/tc^fo *i***

1t To 0 *f
YMT D*y

Global Positioning System Data (H available)

\*jffll

Month

-J

K. t
Y*v

Township/Area

Sk**,
M or Q-Plan Number

6-1999

Office Use
Commodity

Total S Value ofj^ -̂y- f 
Work Claimed f O 7*06

NTS Reference

Mining Division ^UU^^^

Resident Geologist 
District [//K.

r .
*t^-veO

Please remember to: - obtain a work permit from the Ministry of Natural Resources as required;
- provide proper notice to surface rights holders before starting work;
- complete and attach a Statement of Costs, form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two copies of your technical report.

3. Person or companies who prepared the technical report (Attach a list if necessary)
Name Telephone Number

Address Fax Number

Name Telephone Number

Address

Name

Address

Fax Number

APR 2 2 199
GEOsutNUE ASSESSMENT 

—————Qg'CF

Telephone Number 

Fax Number

4. Certification by Recorded Holder or Agent
*PR SO 1998
• -

l, fau./ Oj*,Z
(Print Name)

, do hereby certify that l have perso of the facts set

forth in this Declaration of Assessment Work having caused the work to be performed or witnessed the same during 
or after its completion and, to the best of my knowledge, the annexed report is true.

Signature of Recorded Holder or Agent

___L
DitT

r.'/ 'f, /f98
Agent's Address

/o. 6t
Telephone Number

" ff ~7^
Fax Number



Mining Claim Number. Or if 
work was done on other eligible 
mining land, show In this 
column the location number 
indicated on the claim map.

eg

eg

eg

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

TB 7827

1234567

1234568

I2.0&82.0

JZateZI

/10687V

I^OC^9^<1

'

Number of Claim 
Unit*. For other 
mining land, list 
hectares.

16 ha

12

2

13

li.

B

3

Column Totals

Value of Work 
performed on this 
claim or other 
mining land.

S26, 825

0

S 8, 892

1*3L

/as c.
US 7

Hit

3 '

SVoo

Value of work 
applied to this 
claim. ' - t" '

N/A

S24,000

S 4,000

0

iBoo f

c
Loo '

""' .V

fvoo

VahM of work 
assigned to other 
mining claims.

S24,000

0

0

/sac. '
0

I-LS7 '

O

1013

Bank. Value of work 
to be distributed 
at a future date.

S2,825

0

S4.892

0

0

O

0

O

l. , do hereby certify that the above work credits are eligible under
(Print Full Name)

subsection 7 (1) of the Assessment Work Regulation 6/96 for assignment to contiguous claims or for application to 
the claim where the work was done.
Signature of Recorded Holder or Agent Authorized in Writing Date

6. Instructions for cutting back credits that are not approved.

Some of the credits claimed in this declaration may be cut back. Please check ( v ) in the boxes below to show how
you wish to prioritize the deletion of credits:

D 1. Credits are to be cut back from the Bank first, followed by option 2 or 3 or 4 as indicated. 
IS 2. Credits are to be cut back starting with the claims listed last, working backwards; or 
D 3. Credits are to be cut back equally over all claims listed in this declaration; or 
D 4. Credits are to be cut back as prioritized on the attached appendix or as follows (describe):

RECEIVED
APR l 2 iS88 ^

GEOSCIENCE ASSESSMENT
Note: If you have not indicate* now your , to Be c dieted, credits will be cut back from the Bank first,

followed by option number 2 if necessary.

For Off Ice
Received Stamp

0241 (02/96)
PORCUPINE MINING DIVISION

Deemed Approved Date

Date Approved

Date Notification Sent

Total Value of Credit Approved

Approved for Recording by Mining Recorder (Signature)



Ontario Ministry of
Northern Development
and Mines

Statement of Costs 
for Assessment Credit

Transaction Number (office use)

Personal information collected on this form is obtained under the authority of subsection 6(1) of the Assessment Work Regulation 6/96. Under 
section 8 of the Mining Act, the information is a public record. This information will be used to review the assessment work and correspond with 
the mining land holder. Questions about this collection should be directed to the Chief Mining Recorder, Ministry of Northern Development and 
Mines, 6th Floor, 933 Ramsey Lake Road, Sudbury, Ontario, P3E 6B5. f-

Work Type

Co mb;**Jl ft eJ."c* fi* ' b' "*- 
'/•t-ftrofWrfijfiy+.T a*vji AtifM&'i- S*iu4*

(7

Units of Work
Depending on the type of work, list the number 
of hours/days worked, metres of drilling, kilo 
metres of grid line, number of samples, etc.

O/ /. L,OU 'ten. /C**tJ

Associated Costs (e.g. supplies, mobilization and demobilization).

Transportation Costs

Food and Lodging Costs

R F- O F- 1\/ f— Pi )
c -3"

Cost Per Unit 
of work

^2 * /*~

APR 't 2 1 998 Total Value of Assessment Work 

GEOSCIENCE ASSESSMENT

Total Cost

?too n

'fyw ~

Calculations of Filing Discounts:

1. Work filed within two years of performance is claimed at 1000xb of the above Total Value of Assessment Work.
2. If work is filed after two years and up to five years after performance, it can only be claimed at 500A of the Total 

Value of Assessment Work. If this situation applies to your claims, use the calculation below:

TOTAL VALUE OF ASSESSMENT WORK x 0 .50 Total S value of worked claimed.

Note:
- Work older than 5 years is not eligible for credit.
- A recorded holder may be required to verify expenditures claimed in this statement of costs within 45 days of a 
request for verification and/or correction/clarification. If verification and/or correction/clarification is not made, the 
Minister may reject all or part of the assessment work submitted.

Certification verifying costs: 

l, P*J

reasonably be det 

the accompanying

to make this certif ;ation.

, do hereby certify, that the amounts shown are as accurate as may 

rred while conducting assessment work on the lands indicated on

l am authorized

PORCUPINE MINING DIVISION

(recorded holder, agent, or Slate company position with signing authority)

Signature Date



OntarioMinistry of MlnlstereduNorthern Development Developpement du Nordand Mines at des Mines
Geoscience Assessment Office 
933 Ramsey Lake Road June 30, 1998 
6th Floor
Sudbury, OntarioPaul Davis 
P3E 6B5 OUTOKUMPU MINES LTD.

P.O. BOX 360 
Telephone: (888) 415-9846 4650 -1 FIRST CANADIAN PLACE Fax: (705) 670-5881 TORONTO, Ontario 

M5X-1E1 
Visit our website at:
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2 .18348

Status Subject: Transaction Number(s): W9860.00418 Deemed Approval

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.
If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in Section #6 of the Declaration of Assessment work form.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the response date on the summary.

If you have any questions regarding this correspondence, please contact Steve Beneteau by e-mail at benetest@epo.gov.on.ca or by telephone at (705) 670-5855.

Yours sincerely,

ORIGINAL SIGNED BY
Blair Kite
Supervisor, Geoscience Assessment OfficeMining Lands Section

Correspondence ID: 12506 
Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2 .18348

Date Correspondence Sent: June 30, 1998 ^^^^^^^^^^^^^^^^^^AssessorSteve Beneteau^^^^^^^^^^^^^^^^^
Transaction First Claim
Number Number Township(s) l Area(s) Status Approval Date
W9860.00418 1206820 SHAW Deemed Approval June 22, 1998
Section:
15 Airborne Geophy AEM 
15 Airborne Geophy AMAG

Note, in subsequent airborne geophysics submissions, please ensure that at least 1 map shows the flight lines along with topographic features and claim dispositions.

Correspondence to: Recorded Holder(s) and/or Agent(s):
Resident Geologist Paul Davis
South Porcupine, ON OUTOKUMPU MINES LTD.

TORONTO, Ontario 
Assessment Files Library 
Sudbury, ON

Page: 1
Correspondence ID: 12506
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