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1.  IN TRODUCTION  

 

ClearView Geophysics Inc. carried out Line cutting, Spectral IP/Resistivity, Magnetics, 

VLF-EM Surveys, and historic data review for JoBina Resources Inc. on its Toanga Project, 

Morrisette Township Property located near Kirkland Lake, Ontario.  The field work was 

completed in 2015 and 2016 in order to locate and prioritize anomalies that could result 

from economic mineralization. 

 

2.  LOCATION &  ACCESS  

The base of operations for the crew was at a camp located on Lake Sesekinika.  Daily 

access to the survey area was by 4W-drive truck and snowmobile along dirt roads and trails 

from the Kirkland Lake airport road. 

Figure 1: Location Map 
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3.  PERSONNEL  

 

Joe Mihelcic� Geophysicist/Party Chief: 

Joe cut the 2016 Line 2N survey line, operated the IPR12 receiver, EnviC and 

GSM19W rover and base magnetometers and EM16 receiver.  He was responsible for the 

surveys’ data quality and processed/plotted the data on a daily basis.  He compiled, 

reviewed & interpreted relevant historic assessment reports, and prepared this report. 

 

Sabina Mihelcic, Alex Rumball, Adam Mihelcic, George Vent�� ������ Operators and 

Assistants: 

Sabina assisted with the 2015 cesium magnetometer surveys.  Alex assisted with the IP 

survey.  Adam operated the IP transmitter and assisted with the IP survey.  George operated 

the IP transmitter. 

 

 

4.  SURVEY SPECIFICATIONS &  EQUIPMENT  

 

The following tables summarize the survey specifications and equipment: 

 

Table 1: Production Report 
��

Date 
 

Method 
Distance 

(m) 
Temperatur

e 
Comments 

2015:     

Feb.24 Mobilization   Brampton to KL 

Feb.25 Magnetics 3350 -20C Joe, Sabina 

Feb.26 Magnetics 4100 -18C Joe 

Feb.27 Demobilization   KL to Brampton 

… … … … … 

April 16 Mobilization   Brampton to KL 

Apr.17 Magnetics 5450 -5C Joe 

Apr.18 Demobilization   KL to Brampton 

2016:     

Jul.23 Mobilization   Brampton to KL 

Jul.24 Linecutting 0- 25C, sunny Joe 

Jul.25 Linecutting  28C, sunny Joe, Alex couple hours 

Jul.26 Linecutting  30C, sunny Joe, Alex couple hours 

Jul.27 Linecutting  29C, sunny Joe 

Jul.28 Linecutting  30C, sunny Joe 

Jul.29 … … … … 

Jul.30 Magnetics 6520 32C, sunny Joe, surveyed in both directions (3260m x 2) 

Jul.31 IP/resistivity   Joe prep gear 
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Aug.1 IP/resistivity  -29C, sunny 
Joe layout wire, rods and porous pots on grid, notify 
adjacent property owner working in area. 

Aug.2 IP/resistivity 1100 -32C, sunny Joe/Alex/Adam/George 

Aug.3 … … … … 

Aug.4 IP/Resistivity 1100 -30C, sunny Joe/Alex/Adam/George 

Aug.5 … … … … 

Aug.6 IP/Resistivity 1000 -23C, sunny Joe/Alex/Adam/George, pull gear out of bush, pack 

Aug.7 VLF 6300 -24C, sunny 
Joe, Cutler Maine NAA 24.0 kHz and La Moure North 
Dakota NML4 25.2 kHz 

… … … … … 

Aug.10 Demobilization   Brampton to KL 

 

 

Table 2: Coverage 
 

Refer to Appendix A for Instrument Specifications. 

Linecutting/Chaining 3 250 m 

Spectral IP/Resistivity 3 200 m 

Total Field Magnetics 19 420 m 

VLF-EM (Cutler) 6 300 m 

 

 
Table 3: Instrumentation and Configurations 
 

Refer to Appendix A and DVD for Instrument Specifications. 

Surface IP Dipole-dipole, n=1-�	�
��
��������������������������� metre intervals. 

IP Rx/Tx Scintrex IPR12, time domain / Walcer 10 kW 

Magnetics 

Total Field: 

Base: GEM Systems Base, versio�����������������x per second, 

Rover: ���������������������� �!���������������"�� second.  

VLF-EM 
Geonics EM16, Cutler Maine NAA Tx 24.0 kHz, La Moure North 

Dakota NML4 25.2 kHz 
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5.  SURVEY METHODOLOGY  

��� ������������

The survey line 2N was established with a Garmin 62stc hand-held GPS.  The line was 

machete and chain-saw cut and marked with wooden pickets at 100-metre intervals.  The 

first picket is 0E and the last is 3100N which is located approximately 50 metres west of 

the claim line. 

��
 ��������������
�����������������

The surface dipole-dipole IP survey consisted of injecting an electric current into the 

ground for two seconds.  The transmitter current was then turned off for two seconds, 

during which time an IP receiver recorded the decaying voltage at pre-defined intervals. 

Both current electrodes were located on the survey line, always south of the potential 

electrodes, and at the same spacing as the receiver electrodes.  There were nine receiver 

electrodes placed at equal intervals down the survey line.  The potential electrode located 

nearest the transmitter current electrode is called “P1”.  The furthest electrode down the 

line is called “P9”.  Electrode pairs are called dipoles.  Eight dipoles were read for every 

position except at the south end of survey line segments where dipoles were dropped. 

Voltage drops are measured for each dipole.  The transmitter operator measured the 

contact resistance and electric current passing through the current electrodes during the 

readings.  These current measurements were relayed to the receiver operator and entered 

into the IPR12 instrument for subsequent apparent resistivity calculations.  As the dipoles 

increased in distance from the transmitter current electrode, they obtained decay 

information from deeper features.  Therefore, the results are displayed as “pseudosections” 

(Plate, Appendix C). 

The transmitter operator also wrote down field notes relayed by the line workers.  These 

notes are related to topography and obstacles encountered along the survey line (e.g., cliffs, 

lakes) that could be relevant to data interpretation. Field notes are plotted on the top panel 

of the Plate (Appendix C). 

��� �����������������������������

The total field magnetics survey was carried out using a back-pack mounted cesium 

magnetometer and GPS sensor.  The magnetometer sensor was located at a height of 

approximately 2-metres above ground surface.  The GPS sensor was located just above the 

operator’s head.  Rover readings were acquired at 10x per second towards the east and 

repeated towards the west.  GPS timing and positioning was with the base and rover internal 

GPS’s.  Picket locations were recorded in the rover unit as the survey progressed.  The base 
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station magnetics data were real-time UTC stamped.  It was located approximately 25 

metres west of L2N/stn.0E. 

��� ���
����������

The VLF-EM survey was carried out using the hand-held EM16 receiver with the 

Cutler Maine and La Moure transmitters.  The direction of the instrument was 

perpendicular to the transmitter� south-southwest for both transmitters.  Readings were 

acquired at 12.5-metre intervals referenced to the 100-metre pickets by constant pace.  Both 

VLF stations were read because La Moure, the better oriented, was read traveling up the 

line to the east and Cutler, the stronger amplitude, was read traveling down the line to the 

west.  Both datasets were used for quality control. 

 

 

6.  DATA PROCESSING AND PRESENTATION  

��� ��������������
�����������������

The IP data are presented as pseudosections for L2N (refer to Plate, Appendix C).  

Pseudosection panels are presented for the Mx chargeability (690 ms – 1050 ms decay 

slice), apparent resistivity, Spectral M-IP, Spectral Tau and Spectral c.  The selected 

chargeability slice of 690 ms to 1050 ms is the industry standard slice used by the Scintrex 

IPR11 receiver.  This was done so that experience gained during the past few decades could 

be applied more readily to the present data. 

The IP and resistivity data were also inversion modeled using UBC’s 2D inversion 

software.  This software consists of a program library for forward modeling and inversion 

of DC resistivity and induced polarization data over 2D structures.  It was developed under 

the consortium research project Joint/Cooperative Inversion of Geophysical and 

Geological Data, UBC-Geophysical Inversion Facility, Department of Earth and Ocean 

Sciences, University of British Columbia, Vancouver, British Columbia. 

Results from the 2D inversions are presented for the Mx chargeability and apparent 

resistivity in the lowest two panels presented in the Plate in Appendix C. 

 
��
 �������������

Spectral data for Tau, M-IP and ‘c’ were calculated and presented for the surface IP 

data. They are calculated from a modified version of Scintrex’ Spectrum software.  This 

software matches the IP data to a suite of master curves.  Readings with poor matches are 

screened and not plotted. 

Detailed information about Spectral IP can be found in the following technical paper: 

Geophysics, Vol. 49, No. 11, (November 1984), P. 1993-2003 “Spectral induced 

polarization parameters as determined through time-domain measurements”.  A brief 

description of Spectral IP follows: 

The spectral parameters calculated from the IPR12 data provide an increased dimension 

to IP interpretation.  The time constant Tau and exponent c are measurable physical 
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properties which describe the shape of the decay curve.  Tau can be used to discriminate 

between fine and coarse-grained polarizable mineralization.  For a 2-second pulse, it ranges 

between 0.01 s for fine-grained sulphides, to 100 s for coarse-grained sulphides.  Tau is 

important in gold exploration as gold is often associated with fine-grained sulphide 

mineralization.  In rare cases, gold can be associated with coarse-grained mineralization, 

and therefore medium to long Tau. 

Spectral Tau is a useful signature parameter for helping to correlate anomalies that 

likely originate from the same geologic source.  For example, anomalies with different Tau 

values likely belong to separate zones. 

Exponent c is diagnostic of the uniformity of the grain size of the target.  It ranges from 

0.1 for non-uniform grain size to 0.8 for uniform grain size and 1.0 for inductive coupling 

effects. Low c means that there is less certainty to the calculated M-IP and Tau values 

because there are likely multiple chargeable sources contributing to the response.  The 

Cole-Cole models are based on theoretical decay curves for a uniform source. 

The M-IP is the relative residual voltage that would be seen immediately after the shut-

off of the transmitted pulse.  It is expressed as mV/V and its amplitude relates to the 

quantity of the polarizable mineralization. 

M-IP parameter is very useful because theoretically it is not affected by ground 

resistivity.  Normally, low resistivity tends to suppress the measured (apparent) 

chargeability decreasing its amplitude.  A problem in areas of very high resistivity is that 

the apparent chargeability moves sympathetically with high resistivities.  Therefore, when 

a high chargeability anomaly correlates with a resistivity high, it is impossible to know 

when the anomaly is solely caused by sulphides unless the M-IP parameter is used. 

The M-IP parameter allows for the selection of chargeability anomalies associated with 

resistivities that have a high probability to be associated with sulphides.  In gold exploration 

this is very important because highly silicified areas are usually associated with gold 

mineralization.  However, sulphide zones are the most favourable gold exploration targets 

within the zone of silicification. 

The procedure for determining the spectral parameters plotted on the pseudosections is 

the result of Cole-Cole model curve matching.  Matches that have a poor RMS standard 

deviation fit are not plotted.  Poor fits to the model curves can result from inductive 

coupling, which is usually seen in the early decay slices, lack of significantly chargeable 

response, or noisy readings. 
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The magnetics and VLF-EM data are presented as profiles in the top panel of the Plate 

presented in Appendix C.  The diurnally corrected magnetics data are presented as the solid 

thick blue profile.  The VLF-EM data are presented as solid black and red lines for the 

inphase and quadrature components respectively. 

The base and rover magnetics data were downloaded to a computer and input as 

databases using Geosoft Oasis software.  Magnetic diurnal corrections were done with 
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Geosoft’s Table-lookups.  This application linked the files according to GPS acquired UTC 

time.  Base station readings were taken at 1-second intervals.  Straight-line interpolation 

was applied to the base station readings to match the coinciding field magnetometer 

readings.  Postings of the magnetics data are not presented on the plates because readings 

are too dense to display at the presented map scale. 

The VLF-EM data were recorded in a field book.  The Cutler NAA results are posted 

with the profiles.  Both Cutler and La Moure results are tabulated in Appendix B.  The data 

were transferred to a Geosoft database for subsequent plotting. 

 

 

7.  PROBLEMS &  LOGISTICAL ISSUES  

With the exception of very cold conditions for the 2015 magnetometer surveys and very 

hot conditions for the 2016 work, there were no problems or logistical issues that impeded 

the survey production or data quality. 

 

8.  D ISCUSSION O F RESULTS  

Several chargeability anomalies were interpreted.  They are identified with lettering 

that continues from those identified in ClearView reference Q0716 “Report on Linecutting, 

Spectral IP/Resistivity, Magnetics, VLF-EM Surveys, Sampling & Historic Data Review 

at the Toanga Project Morrisette Township Property Kirkland Lake Area, NE Ontario, Fall 

2012”.  The anomalies are identified on the Plate (Appendix C) and in the following plan 

map Figure 2.  A brief discussion of the anomalies follows. 

 
Figure 2: Mag/Cutler VLF profiles and Anomaly Locations 
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G, V2: 

Anomaly G is a moderately strong chargeability anomaly that coincides with a well-

defined VLF anomaly V2 with inphase and quadrature cross-over located at station 970mE.  

The UBC 2d inversion model indicates a steeply west dipping source at a depth of 100 

metres.  The corresponding very high apparent resistivity, high spectral ‘c’ and short 

spectral ‘Tau’ indicates the potential for fine-grained sulphides located within a broad zone 

of potentially silicified rock.  Whether the source of the VLF anomaly V2 is a sub-zone of 

conductive mineralization within G is uncertain. 

M4: 

This strong well defined magnetics high anomaly is characterized by a high gradient 

magnetics high at station 1685E which likely indicates a fault or geologic contact.  The 

zone remains highly variable across high ground and outcrop with decreasing amplitude 

towards the east until approximately station 1915E.  Maps prepared by Medici in 1989 

indicate magnetite and pyrite were mapped at this location as indicated in Figure 3. 

There is no significant corresponding VLF anomaly at this location.  The chargeability 

and apparent resistivity pseudosections indicate overall higher chargeability and apparent 

resistivity values to the west of M4 compared to overall lower values to the east of M4.  

This reinforces the interpretation that M4 is at a fault or geologic contact.  Low ground 

located at 1660E, approximately 25 metres west of the start of M4 could result from such 

a fault or shear zone.  This potential fault was noted on “Map 2193, Bernhardt and 

Morrisette Townships” included in Geological Report 84, 1970, prepared by Rupert and 

Lovell. 

 

Figure 3: Magnetite mapped on outcrop at M4, Medici 1989 

 

 



���������	�
����

� 
�"�
�

� �

The apparent resistivity data indicate low apparent resistivity for most of the areas west 

of M4 to a depth of approximately 85 metres.  This could result from more weathered meta-

arkose/conglomerate which is indicated by Rupert and Lovell in the area.  However, it 

could also indicate a different rock type that could be more favourable as a host to economic 

mineralization.  Anomalies G (previously discussed) through K are located west of M4. 

H: 

Anomaly H is 2d inversion modeled as a weak chargeability anomaly that is strongest 

at approximately 200 metres deep.  The apparent resistivity data indicate lower near surface 

apparent resistivity but very high apparent resistivity at depth beginning at approximately 

100 metres deep.  Spectral values are short indicating the potential for fine-grained 

sulphides.  There is no readily discernable corresponding magnetic or VLF response. 

I, J, and K: 

These weak chargeability anomalies located west of M4 are similarly strongest below 

100 metres deep.  Corresponding apparent resistivity values are high to surface for all three 

anomalies.  The magnetics data indicate minor variations at an outcrop located at the top 

of a hill 1420E which is halfway between J and K.  These anomalies could result from 

minor amounts of fine-grained sulphides. 

L, M, N, V3 and V5: 

These very weak chargeability and VLF anomalies are located under primarily cedar 

swamp east of M4.  The chargeability anomalies are inversion modeled as discrete poorly 

defined features.  Whether they result from fine-grained sulphides or variations in bedrock 

is uncertain. 

 

Strike Minerals 1995 IP Survey: 

A 25-metre dipole-dipole phase IP survey was completed by Gerard Lambert 

Geosciences in 1995.  The n=3 chargeability and apparent resistivity data were digitized 

from hard copy plots and are presented in Figure 4 and Figure 5. 

These results are significant because they generally show low chargeability response 

at rocks types indicated by Rupert and Lovell as quartz-feldspar porphyry and felsic to 

intermediate metavolcanics. The strongest anomalies are located north of G/V2 and in and 

around M4.  Although no significant chargeability response was seen by the present 

“a”=100m survey at M4, this could result from the different survey orientation and much 

larger “a”-spacing for the present survey. 

A comparison between the chargeability colour contour map in Figure 4 versus the 

apparent resistivity map in Figure 5 shows that the chargeability and apparent resistivity 

are inversely related.  Whether this is an artifact of the survey being carried out in the 

frequency domain and/or a natural response from higher chargeability within more resistive 

rock types is uncertain. 
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Figure 4: Phase IP, n=3, 1995 Survey for Strike Minerals 

 
 

 

 



���������	�
����

� 
����
�

� �

Figure 5: Apparent Resistivity, n=3, 1995 Survey for Strike Minerals 

�
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9.  RECOMMENDATIONS AND CONCLUSIONS  

Anomaly G/V2 should be drill tested for economic mineralization at L2N, station 

970mE, to a depth of at least 125 metres.  The anomaly is located under a swamp as 

indicated in the following photo, Figure 6.  Additional ~east-west spectral IP/resistivity 

lines centred at anomaly G/V2 are warranted to the north and south if favourable results 

are achieved by drilling, particularly since the 1995 phase IP survey detected a relatively 

broad and strong anomaly to the north (refer to Figure 4). 

Figure 6: Anomaly G/V2 from ~stn.925E facing towards east along line. 
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A lower priority anomaly for follow-up is chargeability anomaly H.  This anomaly 

should be tested to determine if a different potentially economically mineralized rock type 

is located under the less favourable meta-arkose/conglomerate units (refer to ClearView 

report Q0716). 

The 50-metre cesium north-south oriented magnetometer coverage completed in the 

south portion of the property should be continued throughout the property to help identify 

geologic trends particularly for deeper sources. The present limited coverage did not 

identify significant features that could be used to develop a geophysical signature of the 

rock types and showings indicated by Rupert and Lovell. 

If there are any questions about the surveys or this report, please do not hesitate to 

contact the undersigned. 

 

 

Sincerely, 

ClearView Geophysics Inc. 
Per: 

�
Joe Mihelcic, P.Eng., M.B.A. 

Geophysicist/President 
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