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Executive Summary 

JVX Spectral Induced Polarization (SIP)/Resistivity and Magnetic surveys were carried out on the 

Weebigee Project located in Sandy Lake, Northwestern Ontario. The work was done for Goldeye 

Explorations Ltd. by JVX Ltd. under JVX job number 13-022. The field work was done in the period from 

August 10 to 21, 2013.  

JVX Spectral IP/Resistivity and Magnetic surveys were conducted on seven grid lines on the NORTHWEST 

ARM (NW ARM) Grid, one grid line on the BERNADETTE Grid and six grid lines on the ISLAND Grid. The 

work was done on claim numbers 977272, 977273, 977274, 977275, 977276, 977277, 977020, 977021, 

977022, 977219, 977027, 977008, 1022928, 977009 and 977010. The Electrical IP/Resistivity and 

Magnetic method were employed. For the Electrical IP/Resistivity survey, a Pole-Dipole 

array/configuration with potential electrode separations of ‘a’ = 6.25 m, ‘a’ = 12.5 m, ‘a’ = 25 m and ‘a’ = 

50 m were used. For the Magnetic survey, the stations were 12.5 m apart and readings were taken every 

12.5 m. The total survey coverage for the IP/Resistivity survey was 16,893.25 m and the Magnetic survey 

was 10,487.5 m. 

The objective of the JVX Spectral IP/Resistivity and Magnetic surveys on the Weebigee Project was to 

identify priority drill targets, through the use of geophysical and geological methods, for future drill 

testing. The JVX Spectral IP/Resistivity survey was capable of mapping chargeable conductive and 

chargeable resistive anomalies while the Magnetic survey was capable of mapping structures. 

Results 

The apparent resistivity and chargeability pseudosections, the plan maps of the Pole-Dipole data and the 

colour contoured maps of the Magnetic data have been interpreted. Moderate to high chargeable and 

conductive/resistive anomalies have been detected on six lines of the property (L2200W, L23000W, 

L2500W, L2700W, L2900W and L490N). Sample 2D-IP/Resistivity and 2D-Magnetic models were 

computed for L2700W and L2200W respectively on the NW ARM Grid. Based on the survey results, it is 

recommended that the chargeability anomalies on these six lines be tested by drilling.  

Based on the IP/Resistivity survey results, the chargeability anomaly on the NW ARM grid extends for 

more than 700 m in strike length. This large chargeability anomaly appears to be intersected by all lines 

from L2200W through L2900W. It is recommended that the missing IP/Resistivity lines be surveyed with 

25 m dipoles for completeness. Filling in the missing Magnetic survey lines is also recommended. 

The Pole-Dipole array with potential electrode separation of 25 m was found to be very effective in 

resolving the observed chargeability anomalies better than when compared to 50 m dipoles. The 6.25 m 

and 12.5 m dipoles lack depth of penetration due to conductive overburden and are of little use. It is 

recommended that all lines surveyed with 6.25 m and 12.5 m dipoles be resurveyed with 25 m dipoles.  

The observed chargeability anomalies are associated with low to high resistivities. The moderate to high 

chargeability anomalies are associated with magnetic highs while the weak chargeability anomalies are 

associated with low magnetic anomalies. 
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1. Introduction 

JVX Spectral Induced Polarization (SIP)/Resistivity and Magnetic surveys were done on the Weebigee 

Project located in Sandy Lake, Northwestern Ontario. The work was done for Goldeye Explorations Ltd. 

by JVX Ltd. under JVX job number 13-022. The field work was done in the period from August 10 to 21, 

2013.  

JVX Spectral IP/Resistivity and Magnetic surveys were conducted on three grids. The grids are named 

NORTHWEST ARM (NW ARM), ISLAND and BERNADETTE. The NW ARM grid consists of eight lines (seven 

cross lines and one base line), the ISLAND grid consists of six lines (five cross lines and one base line) and 

the BERNADETTE grid consists of one line. The work was done on claim numbers 977272, 977273, 

977274, 977275, 977276, 977277, 977020, 977021, 977022, 977219, 977027, 977008, 1022928, 977009 

and 977010. The Electrical IP/Resistivity and Magnetic method were employed. The Pole-Dipole 

array/configuration was used for the Electrical IP/Resistivity survey. For the IP/Resistivity survey, the 

potential electrode separations employed were ‘a’ = 6.25 m, ‘a’ = 12.5 m, ‘a’ = 25 m and ‘a’ = 50 m. For 

the Magnetic survey, the line separations were 100 m, 150 m and 200 m. The Magnetic data was 

recorded every 12.5 m. The total survey coverage for the IP/Resistivity survey was 16,893.25 m and the 

Magnetic survey was 10,487.5 m. 

The objective of the JVX Spectral IP/Resistivity and Magnetic surveys on the Weebigee Project was to 

identify priority drill targets, through the use of geophysical and geological methods, for future drill 

testing. The JVX Spectral IP/Resistivity survey was capable of mapping chargeable conductive and 

chargeable resistive anomalies while the Magnetic survey was capable of mapping related structures. 

The apparent resistivity and chargeability pseudosections, the plan maps of the Pole-Dipole data and the 

color contoured maps of the Magnetic data have been interpreted. Chargeable and conductive/resistive 

anomalies have been detected on six lines of the property, namely L2200W, L23000W, L2500W, 

L2700W, L2900W and L490N. Sample 2D-IP/Resistivity and 2D-Magnetic models were computed for 

L2700W and L2200W respectively on the NW ARM Grid. Based on the survey results, it is recommended 

that the chargeability anomalies on these six lines be tested by drilling.  

The JVX IP/Resistivity geophysical survey provided 2D images of Induced Polarization and 

conductivity/resistivity anomalies for this project. The results have been included with this report. The 

results from the Pole-Dipole and the Magnetic surveys are plotted on plates 1a to 18b.  

The 2D conductivity/resistivity and chargeability as well as 2D magnetic models produced from the 

IP/Resistivity and Magnetic surveys are presented as screen captured images of 2D models in the 

interpretation sections of the report.  

All of the plates and raw data are archived on the CD accompanying the report. Appendix A contains the 

specification sheets of the instruments used for the surveys. Production summary, personnel, 

instrumentation and data processing details are given in Appendix B. The pseudosections and plan maps 

of the Pole-Dipole array and the color contoured maps of the magnetic data are found in Appendix C. 

Appendix D contains the 2D inversion results and the collected/raw data is found in Appendix E. 

This geophysical report includes an overview of the data acquisition and also the survey operations 

including a production summary, personnel, technical information about the JVX SIP/Resistivity system, 

the raw data, processed data, and graphical information of the results. The report also includes a 

summary of the interpretation results and recommendations. 
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1.1. Property Location and Grid Access 

The Weebigee Project is located at 93
0
 20

‘
 W longitude, 53

0
 02

‘
 N latitude in the Patricia Portion of the 

District of Kenora, Red Lake Mining Division approximately 225 km north of Red Lake, Ontario (Figure 1-

1). The property is approximately 5 km west of the native settlement of Sandy Lake and immediately 

south of the Sandy Lake Indian Reserve #88. 

 

Sandy Lake can be reached daily by scheduled flights from Red Lake, Ontario (Sabourin Lake Airways, Air 

Ontario). A winter road to Windigo Lake connects Sandy Lake with Highway 808 and Pickle Lake 

approximately 370 km to the southeast during February and March. 

    

The general location map of the survey area is given in Figure 1-1 and the grids and claim fabric in Figure 

1-2 and Figure 1-3 respectively.   

 

 

Figure 1-1: General Location Map 
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Figure 1-2: Survey Location Map (base map from ftp2.cits.rncan.gc.ca/pub/bndt) 

 

 

Figure 1-3: Survey Location Map (base map from ftp2.cits.rncan.gc.ca/pub/bndt) 
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1.2. Background (Geology and Geophysics) 

 

Property Geology (Reading from Technical Report on Sandy Lake Gold-Base Metal Property 

Northwestern Ontario for Goldeye Explorations Limited by R. von Guttenberg, P. Geo., July 2003, 

Strathcona Mineral Services Limited) 

 

The Goldeye claims are underlain by the Northwest Arm and the West Arm sequences (Thurston et al, 

1987), the latter being bounded by the Sandborn Bay Sequence to the south. The general geological 

trends on the claim group are well recognizable from the aeromagnetic survey flown by Freewest 

Resources in 1988. Magnetic highs most commonly are formational and trace oxide iron formation or 

zones of serpentinization. Serpentinization of ultramafic flows (komatiites) or intrusives (peridotites, 

dunites), causes the replacement of primary olivine and pyroxene by serpentine minerals (antigorite, 

lizardite, chrysotile), talc and magnetite, which makes serpentinites detectable by magnetic methods. In 

the Northwest Arm, the horseshoe-shaped, serpentinized ultramafic body can be seen, as well as iron 

formation further north, at the contact of mafic flows and felsic ash-flow tuff. A second magnetic 

horizon on the south side of the ultramafic body is close to the contact of felsic tuff and granitic gneiss 

which bounds the Northwest Arm lithologies to the south. 

 

Long-extending magnetic trends in the West Arm which continue into the central part of the lake, where 

they assume an east-west strike direction, are underlain by mafic-ultramafic metavolcanics and 

metasediments (Thurston et al, 1987). The metasediments include conglomerates with clasts of iron 

formation which probably cause the strong magnetic anomalies. The peninsulas which separate the 

West Arm from Sandborn Bay are underlain by mafic volcanic flows, gabbro sills and chert iron 

formation horizons, and the strong magnetic anomalies in Sandborn Bay are mainly caused by 

serpentinized ultramafic flows. 

 

Northwest Arm 

 

From north to south, the Northwest Arm area is underlain by a southeasterly striking and steeply 

dipping sequence of greenschist-facies mafic flows, followed by a thin unit of clastic sediments 

interbedded with oxide-facies iron formation near the northern shore of the lake, and by dacitic ash-

flow tuff (“Photos 1, 2”, do not appear in this JVX report), the dominant rock type in the Northwest Arm. 

The unaltered tuff is medium grey, weakly foliated and consists of 5-20% bluish quartz phenocrysts in a 

fine grained matrix of quartz, 

possible feldspar, 5-15% biotite streaks, minor sericite and 0.5% disseminated, porphyroblastic pyrite 

(Fischer 1997). 

 

Approximately one-third of the tuff shows light grey, bleached patches and bands of sericite alteration 

ranging in thickness from centimetres to metres, with fairly sharp contacts that follow generally the 

southeasterly-trending fabric of the rocks. The altered rock is hard and competent, carries traces of fine-

grained pyrite, and wider alteration zones may include quartz veins, or clusters of quartz veins with gold, 

and traces of tourmaline and pyrrhotite adjacent to the veins. 

 

Quartz veins are generally thin (1-15 centimetres), may show banding (“Photo 9”, does not appear in this 

JVX report) due to inclusions of chlorite or tourmaline, have tourmaline-chlorite selvages, carry trace to 
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2% sulphides (pyrite, pyrrhotite, chalcopyrite) and may be drag folded or faulted. Visible gold was seen 

(Fischer 1997) in a vein with grey quartz and 3% disseminated pyrite in drill hole SL88-2 (Sample No. 

3946). The veins are found mainly along the north shore of the lake where tuff outcrop is abundant. 

Low-grade gold mineralization is also associated with iron formation at the Tully-Burton showing. 

 

A serpentinized ultramafic-mafic flow or intrusive overlain by altered intermediate to mafic volcanic 

rocks has been intersected in drill hole SL88-3 and these rocks are interpreted from their magnetic 

response to trace a major fold under the lake. Near the southern shore of the lake, the greenstone 

sequence is bound by granitic gneiss. The contact has a more easterly strike which causes a widening of 

the ash-flow tuff from about 700 metres in the east to about 1500 metres at the western end of the 

Northwest Arm. North-northeast striking gabbro dikes, up to 50 metres in width, intersect all other rock 

types. 

 

Bedding planes and a pervasive schistosity are both southeast-trending (120°) and steeply dipping, and 

indicate a north-south directed shortening of the greenstone sequence, which is also supported by the 

most common strike-directions of the quartz veins (45° and 150°) which seem to follow a conjugate 

fracture pattern. Evidence of strong shearing was found on the small peninsula in Northwest Arm 

(“Photo 3”, does not appear in this JVX report) which coincides with the location of the Northwest Arm 

Shear Zone (NWASZ) as proposed by Thurston et al, 1988. 

 

It was proposed by Thurston et al, 1987, that felsic ash-flow tuff in the western part of the Northwest 

Arm may represent a caldera-fill suggesting a volcanic centre in this area. 

 

EXPLORATION 

 

Goldeye together with joint venture partners has explored the Sandy Lake property intermittently from 

1988 to 2002. The surveys included airborne and ground geophysics, geological mapping, rock sampling, 

prospecting and diamond drilling, and were carried out by JVX Ltd., a geophysical contracting company 

of Richmond Hill, Ontario.  

 

Helicopter magnetometer and VLF-EM surveys 

 

A total of 2090 line kilometres of helicopter magnetometer and VLF-EM surveys were flown by Aerodat 

in February 1988 using nominal line spacings of 100 and 200 metres. The survey covered most of the 

Sandy Lake greenstone belt from the Northwest Arm and West Arm-Sandborn Bay areas in the west, to 

the Fishtail Bay and Rahill Lake area in the east. 

 

The survey delineated several linear magnetic highs, which coincide with iron formations, mafic volcanic 

and intrusive rocks and serpentinized ultramafic rocks (Figure 1-4). In the Northwest Arm (Figure 1-5) 

the survey indicated folding and faulting of the ultramafic body under the lake and possible extensions 

under the granitic rocks to the south, marked by magnetic highs in areas of granite gneiss outcrop at 

surface. A north-south fault can be interpreted from the magnetic responses at the Bernadette-Dubeau 

gold occurrence. Northwest-southeast striking lithologies under the Northwest Arm appear to be 

truncated by the sequence of rocks extending from the West Arm to the northeast. 
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The granodioritic intrusive at Granite Bay northeast of Sandborn Bay is marked by an area of low 

magnetic susceptibility, which terminates mafic-ultramafic rocks and iron formations in Sandborn Bay to 

the northeast. 

 

The airborne VLF-EM survey was less useful due to the extensive clay cover in most of the area flown, 

which limits the depth penetration of the VLF-EM field. 

 

Ground geophysical surveys 

 

Portions of the Sandy Lake property were surveyed with Induced Polarization (IP), magnetometer and 

VLF-EM by JVX for Freewest Resources and Sandy Lake Resources in 1988 and 1990, and the main 

results are shown on Figure 1-6. 

 

Of eight IP anomalies identified in the Northwest Arm in 1988, three were classified as high-priority 

exploration targets, with the remaining five being of medium or low priority. Anomaly B has the 

characteristics of an anomaly caused by coarse-grained sulfides and appears to trace the Northwest Arm 

Shear Zone. An attempt to explain this anomaly by drilling in 1988 failed, since the drill cut did not 

penetrate the overburden layer under the lake, which has a minimum thickness of 22 metres. The 

anomaly continues through a small peninsula to the west and could possibly be explained by trenching 

there. Two other anomalous zones are located 300-500 metres west of the Bernadette-Dubeau showing 

(D, D1) and at the main showing (F) over the area drilled by Berens River Mines and Freewest. Anomaly 

D has been interpreted to be caused by fine-grained sulfides, and is situated within the strong magnetic 

anomaly caused by serpentinized ultramafic rock under the lake. 

 

The 1990 survey expanded the IP coverage in the Northwest Arm with selected lines run near the west 

end of the lake, at the Bernadette-Dubeau occurrence and close to the junction of the Northwest Arm 

and the West Arm of the lake. A high-priority anomaly (G) is situated over the fold closure of the 

serpentinite horizon near the west end of Northwest Arm. An anomaly (H) located under the lake 700 to 

800 metres southeast of Bernadette- Dubeau lies in a zone of magnetic complexity in proximity to the 

altered komatiite and is recommended for drilling. Two kilometres further to the southeast, anomaly M 

is a likely sulphide source in the area where the Northwest Arm Shear Zone is truncated by the 

northeast-trending structures of the West Arm. Anomaly N is 700 metres further south in the same 

general area, and both anomalies have been recommended for drilling. 

 

The magnetometer surveys confirmed the strong anomaly over the folded serpentinite body indicated 

by the airborne survey, as well as the anomaly related to iron formation at the Tully Burton showing. 

Different from the airborne survey, the ground magnetics show no faulting of the serpentinite horizon 

at the Bernadette-Dubeau occurrence. The most active magnetic responses throughout the area 

surveyed are associated with mafic volcanic rocks, komatiites and iron formations, while the granitoid 

rocks and clastic sediments are non-magnetic. 

 

The VLF-EM data are mainly influenced by the distribution of low-resistive lake-bottom sediments and 

by higher resistive areas of outcrop or frozen clay overburden. They may show formational trends in 

some areas or follow the shore line. 
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Figure 1-4: Aeromagnetic Map Showing Magnetic Highs (Taken from Technical Report 

on Sandy Lake Gold-Base Metal Property, Northwestern Ontario for Goldeye 

Explorations Limited by R. von Guttenberg, P. Geo., July 2003, Strathcona Mineral 

Services Limited) 
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Figure 1-5: Aeromagnetic Map Showing Folding and Faulting of the Northwest Arm 

(Taken from Technical Report on Sandy Lake Gold-Base Metal Property, Northwestern 

Ontario for Goldeye Explorations Limited by R. von Guttenberg, P. Geo., July 2003, 

Strathcona Mineral Services Limited) 
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Figure 1-6: Geophysical Compilation of the Northwest Arm (Taken from Technical Report 

on Sandy Lake Gold-Base Metal Property, Northwestern Ontario for Goldeye 

Explorations Limited by R. von Guttenberg, P. Geo., July 2003, Strathcona Mineral 

Services Limited) 
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2.  Survey Methodology and Coverage  

The Electrical IP/Resistivity and Magnetic methods were employed. One measurement configuration 

was used in this survey for the Pole-Dipole array and described in the following subsection. 

2.1.  Pole-Dipole Array 

A Pole-Dipole array with electrode separations of ‘a’ = 6.25 m, ‘a’ = 12.5 m, ‘a’ = 25 m and ‘a’ = 50 m was 

used to measure the conductivity/resistivity and chargeability responses of the sub-surface.  

A single electrode is positioned at a distance away from the measuring location (usually several 100’s of 

metres). This electrode is used as the “Infinity” electrode (C1) for current injection. The second current 

electrode (C2) is placed at a fixed distance from the electrodes that are used for the measuring of the 

electric potential. Generally a stream ‘snake’ of potential electrodes (usually containing ten potential 

electrodes) is used for measuring the potential differences, usually forming the P1-P2, P2-P3, P3-P4, . . . 

P9-P10 dipoles.  

In this survey a maximum of ten (10) dipoles were used for acquiring the Pole-Dipole data.  The 

schematic of the Pole-Dipole Array is shown in Figure 2-1. 

 

 

Figure 2-1: Pole-Dipole Array Schematics 
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2.2. Survey Coverage 

Table 1 shows a summary of the survey coverage for the IP/Resistivity and Magnetic surveys. A detailed 

production summary is given in Appendix B. Note that NAD83 / Zone 15N was used for the datum and 

zone number. 

Grid 
Dipole 

Separation (m) 
Line From  (m) To (m) 

Separation 

(m) 
Date 

 

 

 

 

ISLAND 

a = 6.25 550W 400S 343.75S 56.25 Aug. 21, 2013 

a = 6.25 350W 400S 300S 100 Aug. 21, 2013 

 

a = 12.5 550W 412.5S 337.5S 75 Aug. 20, 2013 

a = 12.5 500W 437.5S 287.5S 150 Aug. 20, 2013 

a = 12.5 450W 450S 312.5S 137.5 Aug. 20, 2013 

a = 12.5 400W 437.4S 287.5S 150 Aug. 21, 2013 

a = 12.5 350W 412.5S 300S 112.5 Aug. 21, 2013 

a = 12.5 BL400S 325W 562.5W 237.5 Aug. 20, 2013 

Total IP/Resistivity survey coverage for ISLAND Grid = 1,018.75 m 

Total Magnetic survey coverage for ISLAND Grid = 912.5 m 

BERNADETTE 

a = 12.5 490N 612.5E 0W 612.5 Aug. 19, 2013 

Total IP/Resistivity survey coverage for BERNADETTE Grid = 612.5 m 

Total Magnetic survey coverage for BERNADETTE Grid = 625 m 

       

NW ARM 

a = 12.5 1900W   312.5S 0N 312.5 Aug. 12, 2013 

a = 12.5 2050W   712.5S 0N 712.5 Aug. 12/13, 2013 

a = 12.5 2200W 1137.5S 50N 1187.5 Aug. 13, 2013 

 

a = 25, a = 50 2200W 1150S 700N 1850 Aug. 15/16, 2013 

a = 25, a = 50 2300W 1150S 625N 1775 Aug. 14, 2013 

a = 25, a = 50 2500W 900S 475N 1375 Aug. 16/17, 2013 

a = 25, a = 50 2700W 675S 300N 975 Aug. 17/18, 2013 

a = 25, a = 50 2900W 375S 175N 550 Aug. 19, 2013 

Total IP/Resistivity survey coverage for NW ARM Grid = 15,262 m 

Total Magnetic survey coverage for NW ARM Grid = 8,950 m 

Table 1: JVX Spectral IP/Resistivity and Magnetic Survey Coverage 
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2.3. Data Quality Control and Assurance 

The data acquisition over randomly selected lines was repeated for Quality Control and Assurance 

(QC/QA).  

At the end of every survey day, the IP and Resistivity data are dumped from the acquisition instrument 

to a Personal Computer (PC).  The output file from the instrument is in BIN and XYZ file format (*.bin and 

*.xyz). The data are checked for quality and quantity on the site. The data are archived and checked at 

the end of the acquisition day and then transferred to the JVX head office in Richmond Hill, Ontario for 

further processing and assessment.  

The final data processing is handled at the JVX head office using Geosoft Oasis Montaj Platform 

(www.geosoft.com). For the chargeability decay, spectral analysis and impedance modelling, a suite of 

programs developed by JVX was utilized.  

3.  Processing, Inversions and Interpretation 

The JVX Spectral IP/Resistivity and Magnetic field data (including the GPS data) were compiled, 

processed, inverted and interpreted at JVX’s head office in Richmond Hill, using the JVX proprietary 

processing platform.  

All raw data was recorded and downloaded to a processing computer and archived at JVX’s core digital 

archive. The routine data processing is carried out using proprietary JVX processing software. Plots of 

the raw data are reviewed by the Sr. Geophysicist on a daily basis during the survey. The final maps, 

pseudosections and models of the survey results are included in this report.  

The Cole-Cole model is utilized which provides a three-parameter representation (M, τ and C) for IP 

responses. The time-constant (τ), in particular, has been found to be very useful in resolving IP sources 

with differing mean particle size.  

The Cole-Cole spectral parameters may be determined either through the analysis of the response of 

the earth to sequential transmission of AC currents of different frequencies (i.e., frequency-domain IP), 

or through the analysis of the transient decays resulting from the transmission of interrupted square-

wave currents.  

The latter approach offers the major convenience of being applicable to data obtained in the course of 

routine production surveys, with no increase in survey time.  

In practice, spectral IP parameters are determined most readily from time-domain transients through 

the computer matching of the observed data to the best fit in a family of pre-calculated Cole-Cole 

curves. This may be done, off-line, using a PC, or in a recent receiver, essentially on-line, using software 

imbedded in the receiver (Society of Exploration Geophysicists, ©1997). 

The Cole-Cole impedance model was developed in the 1970s after it became clear that chargeability is a 

complex property that includes amplitude (volume percent electronic conductors), grain size and grain 

size uniformity.  

In the Cole-Cole model, the low frequency electrical impedance Z(ω) of rocks and soils is defined by 4 

parameters. They are:  

 r0 DC resistivity in Ohm.m 

 m true zero time chargeability 
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 τ   tau - time constant in seconds  

 c      exponent 

The general equation defining the Cole-Cole model is expressed as: 

 Z(ω) = r0 {1 – m [1  - (1+(iωτ)c)-1]}  in Ohm.m  

where ω is the angular frequency (2πf)    

The true chargeability (m or MIP) is a better measure of the volume percent electronic conductors 

(primarily pyrrhotite and graphite). The time constant is a measure of the square of the average grain 

size. The exponent is a measure of the uniformity of the grain size. Common or possible ranges are 0 to 

1 V/V (m), .01 to 100 seconds (tau) and .1 to .5 (c). 

In time domain IP surveys, impedance model parameters may be estimated using a best fit between 

theoretical and measured decays. The simplest approach is to use a set of master decay curves, pre-

calculated for selected values of time constant and exponent. For a 2 second current pulse, the master 

curve set used here is for time constant values of .01, .03, .1, .3, 1, 3, 10, 30 and 100 seconds and 

exponent values of 0.1, 0.2, 0.3, 0.4 and 0.5.  

All decays that give an RMS fit between measured and master decay of less than 5 % are judged to be of 

sufficient quality to yield spectral IP parameters. Under ideal conditions, more than 90 % of the IP 

decays in any survey are of sufficient amplitude and quality to yield spectral parameters. 80 % is 

probably average for most surveys.  

The most common reason for the lack of spectral parameters is very low decay amplitudes, often seen in 

areas of thick and/or conductive overburden. Instrumentation and/or noise problems can occur over 

long sections of outcrop or at an abrupt boundary between outcrop and conductive ground. 

3.1.  Spectral Parameter Estimation 

Raw data files from the IP receiver were edited and reformatted. The reformatted data is used to 

calculate the apparent resistivity and the spectral parameters using JVX’s in-house software and then 

imported into Geosoft® to make the pseudosections.  

Data from selected IP line(s) were re-processed and formatted as observation files for input into the 

UBC-GIF DCIP2D inversion modelling routines.  The details of the inversion modelling are given in the 

following subsection. Two-dimensional models of the conductivity/resistivity and chargeability obtained 

from the inverse model calculations were presented as screen captured 2D-images. 

3.2.  2D Resistivity/Conductivity and Chargeability Inverse Modelling 

The electrical properties of earth materials in the subsurface give rise to anomalies in the data of a 

survey. In order to retrieve useful information on these electrical properties from the data, JVX applies a 

processing tool called inversion. In this process all of the data are used to constrain a model according to 

certain criteria. These criteria are necessary in order to overcome problems due to noise and most 

importantly, to overcome the large difference between the number of grid cells in the model and the 

number of data points. 

JVX uses the inversion routines (DCIP2D) developed by the Geophysical Inversion Facility of the 

University of British Columbia to determine the model. These routines allow 2D modelling and inversion 
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of the electrical properties of the subsurface in an iterative method, in which a smoothness constraint is 

used to stabilize the inversion. The output model strikes a balance between fitting the measured data 

and preserving the smoothness of the model. In the DCIP2D routines, a pure DC conductivity model is 

calculated first.  It can then be used in the inversion of the IP data to obtain the chargeability model. 

As current flows through the subsurface farther from a certain location less information on the electrical 

properties is provided for that location. This is represented in the inversion by a loss in sensitivity in 

areas farther away (both vertically and horizontally) from the locations of the current source and the 

receiver electrodes. The final model therefore must be interpreted with care. Structures at a distance 

cannot be accepted with the same level of confidence as structures close to the source and receiver 

electrode locations. 

3.3.  Data Presentation 

The pseudosections are plotted using standard depth and position conventions, [C2+ (P1+P2)/2]/2, 

where C2 is the current injection position and P1 and P2 are potential electrode positions. For Mx-

chargeability, MIP-chargeability and apparent resistivity, colour contour intervals in the pseudosections 

are taken from equal area distribution for the whole grid. A colour assignment for the spectral ‘tau’ is 

fixed. The IP/Resistivity pseudosections are comprised of panels of the apparent resistivity, Mx-

chargeability, MIP-chargeability, and Tau.  

The 2D models are provided as screen captured images.   

3.4.  JVX Spectral IP/Resistivity Interpretation Results 

The focus of the interpretation section of this report is on the description of IP/Resistivity anomalies 

that were caused by metallic sources. It is expected that the highest priority anomalies will be 

chargeable and conductive/resistive. The anomalies that meet this criterion will also be further classified 

using the spectral parameters as a guide.  

The pseudosections of apparent resistivity and chargeability of the Pole-Dipole array are discussed and 

interpreted grid by grid in the following subsections.  Note that the pseudosections colour scheme is 

that high and low values are represented by pink and blue colours respectively. 

The unit of apparent resistivity is Ohm.m, Mx-chargeability is mV/V, spectral MIP-chargeability is mV/V 

and the time constant Tau is in seconds.  

 

1. NW ARM Grid 

The NW ARM Grid consists of seven lines, namely L1900W, L2050W, L2200W, L2300W, L2500W, 

L2700W and L2900W. The potential electrode separations were ‘a’ = 12.5 m, ‘a’ = 25 m and ‘a’ = 50 m.  

For interpretation simplicity, the geophysical responses are characterized by the convention given in 

Table 2. Note that for interpretation purposes, the dipole spacing ‘a’ = 25 m is selected as it has better 

resolution compared to the dipole spacing of ‘a’ = 12.5 m and ‘a’ = 50 m. 
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Geophysical Responses Low Moderate High 

Apparent resistivity (Ohm.m) Approx. < 200 Approx. 200-1000 Approx. > 1000 

Mx-chargeability (mV/V) Approx. 5-10 Approx. 10-20 Approx. > 20-30 

Spectral or MIP-chargeability (mV/V) Approx. < 350 Approx. 350-650 Approx. > 650 

Tau (seconds) < 10 (short) 10-30 (intermediate) > 30 (long) 

Table 2: Geophysical Response Characterization  

 

3.4.1. L1900W  

From the pseudosection plot of L1900W, a low Mx-chargeability anomaly has been observed and 

denoted by Zone 1 (Figure 3-1).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 250S to 230S and is 

associated with high apparent resistivity, mainly short time constant and produced low MIP-

chargeability. However, this anomaly at a shallower depth is associated with high apparent resistivity, 

high Mx-chargeability, high MIP-chargeability and long time constant.  The time constant Tau indicates 

that the grain size of the Zone 1 anomaly is fine-grained at depth and coarse-grained at shallower depth. 

The Zone 1 Mx-chargeability anomaly is centred at station 240S approximately. 
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Figure 3-1: Mx-Chargeability Anomaly of L1900W  

 

3.4.2. L2050W  

From the pseudosection plot of L2050W, no Mx-chargeability anomaly has been observed. The Mx-

chargeability values are very weak and partially negative indicating a conductive overburden. 

3.4.3. L2200W  

From the pseudosection plot of L2200W, two Mx-chargeability anomalies have been observed and 

denoted by Zone 1 and Zone 2 (Figure 3-2).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 255N to 350N and is 

associated with low to high apparent resistivity, mixed time constant and produced moderate MIP-
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chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is mixed-

grained. 

Zone 2 Mx-chargeability anomaly is observed approximately between stations 400N to 510N and is 

associated with high apparent resistivity, mixed time constant and produced low to moderate MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 2 anomaly is mixed-

grained. 

 

 

Figure 3-2: Mx-Chargeability Anomaly of L2200W 
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3.4.4. L2300W  

From the pseudosection plot of L2300W, two Mx-chargeability anomalies have been observed and 

denoted by Zone 1 and Zone 2 (Figure 3-3).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 165N to 285N and is 

associated with low to high apparent resistivity, mixed time constant and produced low to high MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is mixed-

grained. 

Zone 2 Mx-chargeability anomaly is observed approximately between stations 285N to 425N and is 

associated with high apparent resistivity, mixed time constant and produced low to moderate MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 2 anomaly is mixed-

grained. 

                

Figure 3-3: Mx-Chargeability Anomaly of L2300W 



Weebigee Project  
JVX REF: 13-022 

 

 

 
21 

 

3.4.5. L2500W  

From the pseudosection plot of L2500W, two Mx-chargeability anomalies have been observed and 

denoted by Zone 1 and Zone 2 (Figure 3-4).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 70N to 155N and is 

associated with low to moderate apparent resistivity, mixed time constant and produced low to 

moderate MIP-chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is 

mixed-grained. 

Zone 2 Mx-chargeability anomaly is observed approximately between stations 155N to 325N and is 

associated with high apparent resistivity, mixed time constant and produced low to moderate MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 2 anomaly is mixed-

grained. 

 

Figure 3-4: Mx-Chargeability Anomaly of L2500W 
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3.4.6. L2700W  

From the pseudosection plot of L2700W, two Mx-chargeability anomalies have been observed and 

denoted by Zone 1 and Zone 2 (Figure 3-5).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 50S to 25N and is 

associated with low to moderate apparent resistivity, mixed time constant and produced low to 

moderate MIP-chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is 

mixed-grained. 

Zone 2 Mx-chargeability anomaly is observed approximately between stations 185N to 210N and is 

associated with low to moderate apparent resistivity, long time constant and produced low to moderate 

MIP-chargeability. The time constant Tau indicates that the grain size of the Zone 2 anomaly is coarse-

grained. 

  

Figure 3-5: Mx-Chargeability Anomaly of L2700W 
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3.4.7. L2900W  

From the pseudosection plot of L2900W, two Mx-chargeability anomalies have been observed and 

denoted by Zone 1 and Zone 2 (Figure 3-6).  

Zone 1 Mx-chargeability anomaly is observed approximately between stations 225S to 125S and is 

associated with low apparent resistivity, mixed time constant and produced low to moderate MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is mixed-

grained. 

Zone 2 Mx-chargeability anomaly is observed approximately between stations 60N to 80N and is 

associated with low to moderate apparent resistivity, mixed time constant and produced low MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 2 anomaly is mixed-

grained. 

 

Figure 3-6: Mx-Chargeability Anomaly of L2900W 
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2. BERNADETTE Grid 

The BERNADTTE Grid consists of one line, namely L490N. 

For interpretation simplicity, the geophysical responses are characterized by the convention given in 

Table 2.  

L490N was surveyed with a dipole spacing of ‘a’ = 12.5 m. It is recommended to re-survey the line with a 

dipole spacing of ‘a’ = 25 m and ‘a’ = 50 m in order to get better resolution and depth penetration.   

3.4.8. L490N  

From the pseudosection plot of L490N, one Mx-chargeability anomaly has been observed and denoted 

by Zone 1 (Figure 3-7). It appears that the Mx-chargeability anomaly extends beyond station 600E. 

Zone 1 Mx-chargeability anomaly is observed at depth approximately between stations 500E to 600E 

and is associated with low to moderate apparent resistivity, mixed time constant and produced low MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is mixed-

grained. 
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Figure 3-7: Mx-Chargeability Anomaly of L490N 

 

3. ISLAND Grid 

The ISLAND Grid consists of six lines, namely BL400S, L350W, L400W, L450W, L500W and L550W. 

For interpretation simplicity, the geophysical responses are characterized by the convention given in 

Table 2.  

The grid was surveyed with the dipole spacing of ‘a’ = 6.25 m and ‘a’ = 12.5 m. It is recommended to re-

survey the lines with a dipole spacing of ‘a’ = 25 m in order to get better resolution and depth 

penetration.   
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3.4.9. BL400S  

From the pseudosection plot of BL400S, one Mx-chargeability anomaly has been observed and denoted 

by Zone 1 (Figure 3-8). It appears that the Mx-chargeability anomaly extends beyond station 525W 

Zone 1 Mx-chargeability anomaly is observed at depth approximately between stations 490W to 525W 

and is associated with moderate to high apparent resistivity, short time constant and produced low MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is fine-grained. 

 

 

Figure 3-8: Mx-Chargeability Anomaly of BL400S 

3.4.10. L350W  

From the pseudosection plot of L350W, no Mx-chargeability anomaly has been observed. 
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3.4.11. L400W  

From the pseudosection plot of L400W, no Mx-chargeability anomaly has been observed. 

3.4.12. L450W  

From the pseudosection plot of L450W, a low Mx-chargeability anomaly has been observed and denoted 

by Zone 1 (Figure 3-9). It appears that the Mx-chargeability anomaly extends beyond station 300S. 

Zone 1 Mx-chargeability anomaly is observed at depth approximately between stations 345S to 300S 

and is associated with moderate to high apparent resistivity, short time constant and produced low MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is fine-grained. 

 

 

Figure 3-9: Mx-Chargeability Anomaly of L450W 
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3.4.13. L500W  

From the pseudosection plot of L500W, a low Mx-chargeability anomaly has been observed and denoted 

by Zone 1 (Figure 3-10). It appears that the Mx-chargeability anomaly extends beyond station 325S. 

Zone 1 Mx-chargeability anomaly is observed at depth approximately between stations 345S to 325S 

and is associated with moderate to high apparent resistivity, short time constant and produced low MIP-

chargeability. The time constant Tau indicates that the grain size of the Zone 1 anomaly is fine-grained. 

 

 

 

Figure 3-10: Mx-Chargeability Anomaly of L500W 
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3.4.14. L550W  

From the pseudosection plot of L550W, no Mx-chargeability anomaly has been observed. 

 Station 

From 

(m) 

Station 

To (m) 

Apparent 

Resistivity 

(Ohm.m) 

Mx-Chargeability 

(mV/V) 

Spectral or MIP-

Chargeability 

(mV/V) 

Tau (seconds) 

NW ARM 

Grid 

      

L1900W 250S 230S high low low short 

L2200W 255N 350N low to high moderate low to high mixed (short-long) 

400N 510N high low to moderate low to moderate mixed (short-long) 

L2300W 165N 285N low to high moderate to high low to high mixed (short-long) 

285N 425N high low to moderate low to moderate mixed (short-long) 

L2500W 70N 155N low to moderate moderate to high low to moderate mixed (short-long) 

155N 325N high low to moderate low to moderate mixed (short-long) 

L2700W 50S 25N low to moderate moderate to high low to moderate mixed (short-long) 

185N 210N low to moderate high low to moderate long 

L2900W 225S 125S low low to high low to moderate mixed (short-long) 

60N 80N low to moderate low to moderate low mixed (short-long) 

BERNADETTE 

Grid 

      

L490N 500E 600E low to moderate low to moderate low mixed (short-long) 

ISLAND Grid       

BL400S 490W 525W moderate to high low low short 

L450W 345S 300S moderate to high low low short 

L500W 345S 325S moderate to high low low short 

Table 3: Summary of Pole-Dipole Data Interpretation  
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The IP/Resistivity plan maps for each grid are presented and discussed in the following sub-sections. The 

colour scheme used for the plan maps is pink for high and blue for low. 

3.4.15. NW ARM Grid - Mx-Chargeability Plan Map  

For the NW ARM Grid, the Mx-Chargeability plan map is made using Pole-Dipole data of the 25 m dipole 

and level N = 2. However, for lines L1900W and L2050W, data from a 12.5 m dipole and level N = 4 was 

used. 

The Mx-Chargeability plan map shows the strongest chargeability anomalies are observed on the 

northern part of the grid (Figure 3-11). 
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Figure 3-11: Mx-Chargeability Plan Map of the NW ARM Grid 

3.4.16. NW ARM Grid - Resistivity Plan Map  

For the NW ARM Grid, the Resistivity plan map is made using Pole-Dipole data of the 25 m dipole and 

level N = 2. However, for lines L1900W and L2050W, data from a 12.5m dipole and level N = 4 was used. 

The Resistivity plan map shows the resistivity highs are observed on the northern and southern part of 

the grid trending NNW. The middle part of the grid is associated with relatively low resistivity (Figure 3-

12). The Mx-Chargeability anomalies are associated with the northern low to high resistivity feature. 
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Figure 3-12: Resistivity Plan Map of the NW ARM Grid 

3.4.17. ISLAND Grid - Mx-Chargeability Plan Map  

For the ISLAND Grid, the Mx-Chargeability plan map is made using Pole-Dipole data of the 12.5 m dipole 

and level N = 4. The Mx-Chargeability plan map shows the observed weak chargeability anomalies are 

trending NNW and are associated with resistivity highs (Figure 3-13). 
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Figure 3-13: Mx-Chargeability Plan Map of the ISLAND Grid 

3.4.18. ISLAND Grid - Resistivity Plan Map  

For the ISLAND Grid, the Resistivity plan map is made using Pole-Dipole data of the 12.5 m dipole and 

level N = 4.  

The Resistivity plan map shows the observed resistivity highs trend NNW and are associated with 

chargeability highs (Figure 3-14). 
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Figure 3-14: Apparent Resistivity Plan Map of the ISLAND Grid 

 

3.4.19. BERNADETTE Grid - Mx-Chargeability Plan Map  

For the BERNADETTE Grid, the Mx-Chargeability plan map is made using Pole-Dipole data of the 12.5 m 

dipole and level N = 4.  
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The Mx-Chargeability plan map shows the observed moderate chargeability anomaly is on the eastern 

edge of the line and is associated with resistivity high (Figure 3-15). 

 

 

Figure 3-15: Mx-Chargeability Plan Map of the BERNADETTE Grid 

3.4.20. BERNADETTE Grid - Resistivity Plan Map  

For the BERNADETTE Grid, the Resistivity plan map is made using Pole-Dipole data of the 12.5 m dipole 

and level N = 4.  

The Resistivity plan map shows the observed resistivity high is on the eastern edge of the line and is 

associated with moderate chargeability anomaly (Figure 3-16). 

 

 

Figure 3-16: Resistivity Plan Map of the BERNADETTE Grid 
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3.5. 2D IP/Resistivity Model Interpretation Results 

A sample 2D resistivity model from the Pole-Dipole array IP/Resistivity data has been calculated for 

L2700W (‘a’ = 25 m) on the NW ARM Grid.  The model result shows a shallow conductor dipping 

(approximately 75
0
 to 85

0
) to the south west (Figure 3-17). The depth to the top of the conductor is 

approximately 50 – 60 m and the apparent resistivity is approximately 4 - 15 Ohm.m. It is recommended 

calculating 2D resistivity and conductivity models on each anomaly on the NW ARM Grid and 

BERNADETTE Grid. The models will provide information on the depth, dip and strength of the target. 

 

Figure 3-17: Resistivity Model of L2700W (‘a’ = 25 m), NW ARM Grid 

3.6. Magnetic Data Presentation and Interpretation 

The Magnetic survey was carried out on all three grids. The surveyed Magnetic lines were separated by 

100 m, 150 m and 200 m. The Magnetic survey lines were picketed/stationed every 12.5 m. The 

Magnetic data was recorded every 12.5 m. The Magnetic survey coverage for the ISLAND grid was 996m, 

for the BERNADETTE grid was 625 m and for the NW ARM grid was 13,144 m. The total survey coverage 

for the Magnetic survey was 14,765 m. 

The Magnetic data is presented in colour contoured plan maps. The 2D models are presented as screen 

captured images. The International Geomagnetic Reference Field (IGRF) of the survey area is given in 

Table 4. The Magnetic data plan maps are presented and discussed on a grid by grid basis. 

 

Latitude Longitude Elevation Declination Inclination 

Total 

Intensit

y 

Horizont

al 

Intensity 

North 

Component 

East 

Component 

Vertical 

Component 

53
0
.04’ 93

0
 0.25

‘ 
294 -0° 58' 77° 19' 

58241.7  

nT 

12785.4  

nT 
12783.6  nT -219.7  nT 56821.0  nT 
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Date: 8/18/2013 

Rate of 

change 

per year 

-6' -4' 
-104.2  

nT 
49.8  nT 49.4  nT -23.6 nT -118.0  nT 

Table 4: International Geomagnetic Reference Field (IGRF) of the Survey Area  

 

 

1. NW ARM Grid 

For the NW ARM Grid, the linear Magnetic high trends NNW to SSE.  The highest value reaches to 

86,314nT. The Magnetic highs are associated with moderate to high chargeability anomalies. The 

Magnetic data colour contour map is given in Figure 3-18.  
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Figure 3-18: Total Magnetic Intensity of the NW ARM Grid 
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2. ISLAND Grid 

For the ISLAND Grid, the linear Magnetic high trends NNW to SSE.  The highest value reaches to 

58,444nT. The Magnetic highs are associated with weak chargeability anomalies. The Magnetic data 

colour contour map is given in Figure 3-19. 

 

 

Figure 3-19: Total Magnetic Intensity of the ISLAND Grid 
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3. BERNADETTE Grid 

For the BERNADETTE Grid, the Magnetic highs are observed at the middle and eastern edge of the line.  

The highest value reaches to 58,190 nT. The Magnetic high at the eastern edge of the line is associated 

with moderate chargeability anomaly. The Magnetic data colour contour map is given in Figure 3-20. 

 

 

Figure 3-20: Total Magnetic Intensity of the BERNADETTE Grid 

3.7. 2D Magnetic Model Interpretation Results 

A sample 2D magnetic inversion was computed for L2200W on the NW ARM Grid. The result is shown in 

Table 5. A rectangular prism body shape was assumed for the inversion. The 2D magnetic inversion 

model screen capture is shown in Figure 3-21. 

 

NW ARM 

Grid 

Location of Top Center 

of the Body 

 

Line X_UTM 

(m) 

Y_UTM 

(m) 

Depth (m) Dip 

(deg.) 

Length (m) Width (m) Susceptibility 

(SIU) 

L2500W 472472 5880773 23 75
0 

SW 160 22 0.3129 

Table 5: 2D Magnetic Model of L2200W on the NW ARM Grid  
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Figure 3-21: Magnetic Model of L2200W 

 

4. Summary and Recommendations  

JVX Spectral Induced Polarization (SIP)/Resistivity and Magnetic surveys were carried out on the 

Weebigee Project located in Sandy Lake, Northwestern Ontario. The work was done for Goldeye 

Explorations Ltd. by JVX Ltd. under JVX job number 13-022. The field work was done in the period from 

August 10 to 21, 2013. 

JVX Spectral IP/Resistivity and Magnetic surveys were conducted on seven grid lines on the NORTHWEST 

ARM (NW ARM) Grid, one grid line on the BERNADETTE Grid and six grid lines on the ISLAND Grid. The 

work was done on claim numbers 977272, 977273, 977274, 977275, 977276, 977277, 977020, 977021, 

977022, 977219, 977027, 977008, 1022928, 977009 and 977010. The Electrical IP/Resistivity and 

Magnetic method were employed. For the Electrical IP/Resistivity survey, a Pole-Dipole 

array/configuration with potential electrode separations of ‘a’ = 6.25 m, ‘a’ = 12.5 m, ‘a’ = 25 m and ‘a’ = 

50 m were used. For the Magnetic survey, the stations were 12.5 m apart and readings were taken every 

12.5 m. The total survey coverage for the IP/Resistivity survey was 16,893.25 m and the Magnetic survey 

was 10,487.5 m. 

The objective of the JVX Spectral IP/Resistivity and Magnetic surveys on the Weebigee Project was to 

identify priority drill targets, through the use of geophysical and geological methods, for future drill 
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testing. The JVX Spectral IP/Resistivity survey was capable of mapping chargeable conductive and 

chargeable resistive anomalies while the Magnetic survey was capable of mapping structures. 

Results 

The apparent resistivity and chargeability pseudosections, the plan maps of the Pole-Dipole data and the 

colour contoured maps of the Magnetic data have been interpreted. Moderate to high chargeable and 

conductive/resistive anomalies have been detected on six lines of the property (L2200W, L23000W, 

L2500W, L2700W, L2900W and L490N). Sample 2D-IP/Resistivity and 2D-Magnetic models were 

computed for L2700W and L2200W respectively on the NW ARM Grid. Based on the survey results, it is 

recommended that the chargeability anomalies on these six lines be tested by drilling.  

Based on the IP/Resistivity survey results, the chargeability anomaly on the NW ARM grid extends for 

more than 700 m in strike length. This large chargeability anomaly appears to be intersected by all lines 

from L2200W through L2900W. It is recommended that the missing IP/Resistivity lines be surveyed with 

25 m dipoles for completeness. Filling in the missing Magnetic survey lines is also recommended. 

The Pole-Dipole array with potential electrode separation of 25 m was found to be very effective in 

resolving the observed chargeability anomalies better than when compared to 50 m dipoles. The 6.25 m 

and 12.5 m dipoles lack depth of penetration due to conductive overburden and are of little use. It is 

recommended that all lines surveyed with 6.25 m and 12.5 m dipoles be resurveyed with 25 m dipoles.  

The observed chargeability anomalies are associated with low to high resistivities. The moderate to high 

chargeability anomalies are associated with magnetic highs while the weak chargeability anomalies are 

associated with low magnetic anomalies. 

JVX recommends 2D IP inversions for the six lines where chargeability anomalies were detected and also 

making a compilation map with the old data set. 

 

 

 

 

Respectfully Submitted, 

Toronto, Ontario 

(06/09/2013) 

 

 

 

 

 

 

B. Webster, B. Sc., P. Geo., ON 

President 

JVX Ltd. 
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Statement of Qualifications 

BLAINE WEBSTER  

I, Blaine Webster, B. Sc., P. Geo., do hereby certify that: 

o I am a Senior Geophysicist with residence in Thornhill, Ontario and am presently employed in 

this capacity with JVX Ltd., Richmond Hill, Ontario. 

o I graduated with a Bachelor of Science degree in Geophysics from the University of British 

Columbia, Canada in 1970. 

o I am a member of the Association of Professional Geoscientists of Ontario (APGO) with license 

to practice in the Province of Ontario (APGO License # 1045). 

o I have practiced Geophysical Exploration and Geosciences continuously since my graduation 

from university and have worked in and supervised projects in minerals exploration for base, 

precious and noble metals and uranium throughout Canada, South America, Greece, Cuba, 

Australia, SE Asia and Europe.  

o I am the Professional Geophysicist for this project and responsible for the preparation of this 

report. I have supervised the Quality Control and Assurance of the acquired data, the data 

processing, inversions and interpretation results contained in the report. I can attest that the 

information accurately and faithfully reflects the data acquired on site.  

o Most of the technical information in this report is derived from geophysical surveys conducted 

by JVX Ltd. The statements made in this report represent my professional opinion based on my 

consideration of the information available at the time of executing this project.  

 

Toronto, Ontario 

 

 

 

 

 

Blaine Webster, B. Sc., P. Geo. (ON) 

President, JVX Ltd. 
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DIGITAL ARCHIVE  

The CD included with this report contains the bound report and all the Appendices. 

The Digital Archive Folder structure of the CD is presented in the following table. 

 

Digital Archive Folder Structure Digital Archive Content and Description 

Main Report Contains the bound report 

Appendix A Contains instrument specifications  

Appendix B Contains production summary, personnel, 

instrumentation and data processing  

Appendix C Contains Pole-Dipole pseudosections, plan maps and 

Magnetic colour contoured maps 

Appendix D Contains 2D models 

Appendix E Contains raw data 
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Appendix A INSTRUMENT  SPECIFICATIONS 

IP Receiver – Iris Instruments Elrec Pro 
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IP Transmitter – Instrumentation GDD IP Transmitter (1800W & 3600W Models) 
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Magnetometers – GEM Systems GSM-19 v7.0 
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Appendix B PRODUCTION SUMMARY, PERSONNEL, INSTRUMENTATION AND DATA PROCESSING  

Production Summary 

Table B-1 shows a summary of the survey coverage for the Spectral IP/Resistivity survey. Table B-2 

shows a summary of the coverage for the Magnetic survey. 

Grid 
Dipole 

Separation (m) 
Line From  (m) To (m) 

Separation 

(m) 
Date 

 

 

 

 

ISLAND 

a = 6.25 550W 400S 343.75S 56.25 Aug. 21, 2013 

a = 6.25 350W 400S 300S 100 Aug. 21, 2013 

 

a = 12.5 550W 412.5S 337.5S 75 Aug. 20, 2013 

a = 12.5 500W 437.5S 287.5S 150 Aug. 20, 2013 

a = 12.5 450W 450S 312.5S 137.5 Aug. 20, 2013 

a = 12.5 400W 437.4S 287.5S 150 Aug. 21, 2013 

a = 12.5 350W 412.5S 300S 112.5 Aug. 21, 2013 

a = 12.5 BL400S 325W 562.5W 237.5 Aug. 20, 2013 

Total IP/Resistivity survey coverage for ISLAND Grid = 1,018.75 m 

BERNADETTE 
a = 12.5 490N 612.5E 0W 612.5 Aug. 19, 2013 

Total IP/Resistivity survey coverage for BERNADETTE Grid = 612.5 m 

       

NW ARM 

a = 12.5 1900W   312.5S 0N 312.5 Aug. 12, 2013 

a = 12.5 2050W   712.5S 0N 712.5 Aug. 12/13, 2013 

a = 12.5 2200W 1137.5S 50N 1187.5 Aug. 13, 2013 

 

a = 25, a = 50 2200W 1150S 700N 1850 Aug. 15/16, 2013 

a = 25, a = 50 2300W 1150S 625N 1775 Aug. 14, 2013 

a = 25, a = 50 2500W 900S 475N 1375 Aug. 16/17, 2013 

a = 25, a = 50 2700W 675S 300N 975 Aug. 17/18, 2013 

a = 25, a = 50 2900W 375S 175N 550 Aug. 19, 2013 

Total IP/Resistivity survey coverage for NW ARM Grid = 15,262 m 

 Table B-1: Production Summary, JVX Spectral IP/Resistivity Survey 
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Grid Line From (m) To (m) 
Separation 

(m) 
Date 

NW Arm 1900W   312.5S 0N 312.5 Aug. 11, 2013 

NW Arm 2050W   700S     0N 700 Aug. 11, 2013 

NW Arm 2200W 1150S 700N 1850 Aug. 11, 2013 

NW Arm 2300W 1175S 637.5N 1812.5 Aug. 19, 2013 

NW Arm 2500W 900S 487.5N 1387.5 Aug. 19, 2013 

NW Arm 2700W 687.5S 300N 987.5 Aug. 19, 2013 

NW Arm 2900W 375S 175N 550 Aug. 19, 2013 

NW Arm BL0N 1775W 3125W 1350 Aug. 19, 2013 

  Total coverage 8,950 m  

Island 550W 412.5S 337.5S 75 Aug. 20, 2013 

Island 500W 437.5S 287.5S 150 Aug. 20, 2013 

Island 450W 450S 275S 175 Aug. 20, 2013 

Island 400W 437.5S 287.5S 150 Aug. 20, 2013 

Island 350W 425S 300S 125 Aug. 20, 2013 

Island BL400S 325W 562.5W 237.5 Aug. 20, 2013 

  Total coverage 912.5 m  

      

Bernadette 490N 600E 25W 625 Aug. 20, 2013 

  Total coverage 625 m  

Table B-2: Production Summary, Magnetic Survey 

 

IP/Resistivity coverage is measured from the station of the first current electrode to the station of the 

last potential electrode (ideal grid). As it can be seen from the above tables: 

NW Arm: The current injections were located south of the potential array. The survey 

progressed from south to north. 

Island: The current injections were located south of the potential array. The survey progressed 

from south to north. The base line was read from east to west. 

Bernadette: The current injections were located east of the potential array. The survey 

progressed from east to west. 

 

Measurement Configurations 

The Pole-Dipole configuration was used on The NW Arm, Island and Bernadette grids. This is described 

briefly in the following subsection. See Figure B-1 for reference. 

Pole-Dipole Array:  Multiple “Pole-Dipole Arrays” with electrode separations of ‘a’ = 50 m, ‘a’ = 25 m, ‘a’ 

= 12.5 m and ‘a’ = 6.25 m were used.  On the NW Arm grid, separations of ‘a’ = 50 m and ‘a’ = 25 m were 
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used on lines 2200W, 2300W, 2500W, 2700W and 2900W with up to 10 dipoles of 25 m and 6 dipoles of 

50 m read simultaneously.  Lines 1900W, 2050W, part of 2200W (NW Arm grid) and 490N (Bernadette 

grid) were read with separations of 12.5 m with up to 10 dipoles read simultaneously.  The Island grid 

was read with separations of 12.5 m with 6.25 m separations used on lines 350W and 550W.  Up to 10 

dipoles were read simultaneously for both electrode separations on the Island grid.  

 

 

Figure B-1: The Pole-Dipole Array 

 

Personnel 

Alex Jelenic (P. Geo.), a geophysicist from JVX acted as the supervisor for this survey and was 

responsible for all technical aspects and data accuracy of the survey, as well as for writing logistical 

portions of this report. 

Nick Bain, JVX Operator, was responsible for the operation of the ELREC Pro receiver. He also edited and 

archived the raw data and completed the plotting and drafting of the figures. 

Final data processing, inversion/modelling and report writing were handled by Haileyesus Wondimu (P. 

Geo. pending). 

Blaine Webster, P. Geo., President of JVX, is the responsibility holder under the certificate of 

authorization issued to JVX Ltd. by the APGO. 

 

Geophysical Instrumentation 

JVX supplied the geophysical instruments listed in Table B-3. Specification sheets for the instruments are 

provided in Appendix A. 
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JVX SIP/RESISTIVITY SURVEY 

Transmitter GDD TXII - 1800W  

 Receiver IRIS Elrec Pro 

Array Types Pole-Dipole: a = 6.25 m, n = 1-10;  a = 12.5, n = 

1-6; a = 25 m, n = 1-6;  a = 25 m, n = 1-8;  a = 50 

m, n = 1-6 

Transmit Cycle Time 2 sec 

Receive Cycle Time 2 sec 

Station Spacing 6.25 m, 12.5 m, 25 m, 50 m 

Number of Lines Surveyed 

 

14 

Table B-3: Specifications for the JVX SIP/Resistivity Survey 

IP Transmitter 

A GDD TXII - 1800W transmitter was used for the surveys. This transmitter generates an interrupted 

square wave with a pulse width of two (2) seconds.  The polarity is inverted between subsequent 

current pulses. The transmitter output current, wattage circuit resistance are indicated on the 

transmitter console.  Voltages are selectable from 100V to 2400V. 

IP Receiver 

For each potential electrode pair, the IRIS Instruments’ Elrec Pro receiver measures the primary voltage 

(Vp) and the ratio of secondary to primary voltages (Vs/Vp) at 11 points on the IP decay (2 second 

current pulse). These 11 points (slices or windows) are labelled M1 to M11. A user defined slice (Mx) 

was calculated at (690 ms to 1050 ms). Units of measurement are millivolts for the primary voltage Vp 

and milliVolts/Volt (mV/V) for M1 to M11 and Mx chargeability.  

Time settings are specified in Table B-4. 

IRIS Elrec Pro Time Windows (Vp : 200 to 1600 msec) 

Window Time Window Center Time 

M1 (50 to 70) 60 msec 

M2 (70 to 110) 90 msec 

M3 (110 to 150) 130 msec 

M4 (150 to 230) 190 msec 

M5 (230 to 310) 270 msec 

M6 (310 to 450) 380 msec 

M7 (450 to 590) 520 msec 

M8 (590 to 820) 705 msec 

M9 (820 to 1050) 935 msec 

M10 (1050 to 1410) 1230 msec 

M11 (1410 to 1770) 1590 msec 

Mx (690 to 1050) 870 msec 

Table B-4: Elrec Pro Time Windows 
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The apparent resistivity is calculated from Vp, the transmitted current and the appropriate geometric or 

K factors. M1 to M11 define the IP decay curve. A user defined chargeability Mx, was calculated during 

post processing. This chargeability is defined from 690 to 1050 ms, and was presented in the contoured 

pseudosections.  

JVX has chosen the above settings for Mx in order to better reflect an IP measurement (M7) from the 

older Scintrex IPR11 time domain receiver. In IPR11 surveys from the 1980s, this chargeability window 

was most often plotted and experience gained is based in part on this measurement. 

The IPR12 also calculates the theoretical decay that best fits the measured decay. The Spectral 

parameters, MIP (zero time chargeability) and Tau (theoretical decay) is based on the Cole-Cole 

impedance model developed in the 1970s. 

 

Data Processing and Pseudosection Presentation 

Raw data files (.bin) from the Elrec Pro were exported as .csv files. The Mx chargeability, and apparent 

resistivity were calculated by in-house JVX software and then imported into a Geosoft® database (.gdb). 

The decay curves for each dipole were used to generate the spectral parameters to make the 

pseudosections.  Finally, elevation data was appended into the database and the pseudosections were 

generated. 

2D Resistivity and Chargeability Inversion 

JVX uses the inversion routines (DCIP2D) developed by the Geophysical Inversion Facility of the 

University of British Columbia to determine the model. These routines allow 2D modelling and inversion 

of the electrical properties of the subsurface in an iterative way using the Gauss-Newton method, in 

which a smoothness constraint is used to stabilize the inversion.  

The output model strikes a balance between fitting the measured data and preserving the smoothness 

of the model. In the DCIP2D routines, a pure DC conductivity model is calculated first.  It can then be 

used in the inversion of the IP data to obtain the chargeability model. 

As current flows through the subsurface farther from a certain location less information on the electrical 

properties is provided for that location. This is represented in the inversion by a loss in sensitivity in 

areas farther away (both vertically and horizontally) from the locations of the current source and the 

receiver electrodes. The final model therefore must be interpreted with care. Structures at a distance 

cannot be accepted with the same level of confidence as structures close to the source and receiver 

electrode locations. 
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JVX Ltd. Spectral IP/Resistivity Survey - Weekly Field Production Reports 

 

Project No: 13-022 Client: Goldeye 

Explorations Ltd.          

Area: Sandy Lake, Ontario Week Ending: Aug. 3/13 

 

Day 

 

Description of Work 

 

Area From 

 

To 

Sun. July 28     

Mon. July 29     

Tues. July 30     

Wed. July 31     

Thu. Aug. 1 Nick Bain receives training at the JVX warehouse in Aurora.    

Fri. Aug. 2 Nick Bain works at the JVX warehouse in Aurora.    

Sat. Aug. 3 Nick Bain mobilizes from Lindsay. Arrives in Sandy Lake at 5 

p.m. via Winnipeg. 

   

 

Production: Surface IP = I, Other = X, Day Off = O, Standby/Weather = S, Mobilization/Demobilization = 

M, Data Processing = D, Survey Prep = P, Line Cutting = L, Geological Work = G 

 

Name Position S M T W T F S 

David Jamieson GGY Geologist       G 

Robin Webster        X 

Lorne Snell Line Cutter       L 

Nick Bain JVX Operator     X X M 

Alex Jelenic JVX Geophysicist     X   
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Project No: 13-022 Client: Goldeye 

Explorations Ltd.    

Area: Sandy Lake, Ontario Week Ending: Aug. 10/13 

 

Day 

 

Description of Work 

 

Area From 

 

To 

Sun. Aug. 4 Nick Bain channel sampling. 

Local helpers: Brendan, Elvis 

   

Mon. Aug. 5 Nick Bain channel sampling at Sandborne. 

Local helpers: Brendan, Elvis 

   

Tues. Aug. 6 Nick Bain channel sampling at the Island. 

Local helpers: Brendan, Elvis 

   

Wed. Aug. 7 Nick Bain channel sampling at Bernadette. 

Local helpers: Brendan, Elvis 

   

Thu. Aug. 8 Nick Bain channel sampling at Bernadette. 

Local helpers: Brendan, Elvis 

   

Fri. Aug. 9 Alex Jelenic mobilizes from Newmarket. Arrives in Sandy 

Lake at 5 p.m. via Winnipeg. 

David J. departs Sandy Lake at approx. 6 p.m. after a brief 

meeting with Alex. 

Line cutting 

Nick Bain was training local crew for IP survey, shipped 

remaining samples, and other logistics 

Local helpers: Brendan, Elvis and Curtis 

   

Sat. Aug. 10 Nick, Alex and Elvis setup the IP survey. Establish infinity at 

472007, 5879286 (shoreline of the NW Arm) 

Setup line 1900W for IP/Res. 

Setup base station in area of low magnetic relief. 

One radio appears to not be working properly. It has been 

labeled as “unusable”. 

Geophysics: depart 8 a.m., return 4 p.m. 

Line Cutting: depart 8 a.m., return 6 p.m. 
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Production: Surface IP = I, Other = X, Day Off = O, Standby/Weather = S, Mobilization/Demobilization = 

M, Data Processing = D, Survey Prep = P, Line Cutting = L, Geological Work = G 

 

Name Position S M T W T F S 

David Jamieson GGY Geologist G G G G G M  

Robin Webster  X X X X M   

Lorne Snell Line Cutter L S L L L L L 

Nick Bain JVX Operator G G G G G G P 

Alex Jelenic JVX Geophysicist      M P 
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Project No: 13-022 Client: Goldeye 

Explorations Ltd.          

Area: Sandy Lake, Ontario Week Ending: Aug. 17/13 

 

Day 

 

Description of Work 

 

Area From 

 

To 

Sun. Aug. 11 Several local assistants did not show up to work today. We 

waited about 1/5 hour. 

Alex, Nick and Elvis conducted mag survey. 

Lorne went line cutting with 3 assistants (cut line 2500W). 

   

Mon. Aug.12 IP Survey. Pole-Dipole, a = 12.5 m 

Line 1900W 

Line 2050W 

Crew of 5. 

Leave at 8 a.m., return at 6 p.m.  

Local helpers: Elvis, Brendan, Curtis. 

NW Arm  

312.5S 

712.5S 

 

0 

150S 

Tues. Aug. 

13 

IP Survey. 

Line 2050W. a = 12.5 m 

Line 2200W. a = 12.5 m 

Crew of 5 total until 10 a.m., 7 men until 6 p.m. (2 JVX 

men) 

Leave at 8 a.m., return at 6 p.m. 

Robin mobilizes from Richmond Hill, arrives at Sandy Lake 

at 5 p.m. 

Local helpers: Elvis, Brendan, Curtis, plus Dandan and 

Lindon. 

Send IP data to the office. 

NW Arm  

212.5S 

1137.5S 

 

0N 

62.5N 

Wed. Aug. 

14 

IP Survey. a = 25 m and a = 50 m 

Line 2300W 

Crew of 7 total. 5 locals, 2 JVX. 

Curtis left at 12:30 p.m., we worked with a crew of 6 then. 

Lindon did not want to work today. 

Helpers: Elvis, Brendan (Tx), Dandan, Dave, and Curtis in 

NW Arm  

1150S 

 

600N 
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Day 

 

Description of Work 

 

Area From 

 

To 

the morning. 

Leave at 8 a.m., return at 6:30 p.m. 

Lorne Snell uses one helper, chains the Island grid  

Muddy Waters music festival tonight. 

Thu. Aug. 15 IP Survey. a = 25 m and a = 50 m 

Line 2200W 

Crew of 7 total. 5 locals, 2 JVX 

Leave at 8 a.m., return at 5:00 p.m. approx. 

Helpers: Brendan (Tx), Dandan, Lindon. 

Lorne Snell uses one helper, chains the Island grid and 

locates the Island claim posts. 

Curtis and Elvis did not show up. 

NW Arm  

1150S 

 

25N 

Fri. Aug. 16 IP Survey. a = 25 m and a = 50 m 

Line 2200W 

Line 2500W 

Crew of 6 total. 4 locals, 2 JVX. Elvis shows up 0.5 hours 

late. 

Lindon didn’t show up. 

Tonight is the last night on the Muddy Waters music show. 

Returned the chainsaws back home for Lorne. Lorne cut 

Bernadette grid with 2 helpers. We went to the Bernadette 

grid to have a look. 

Start a 8 a.m. return at 5 p.m. 

NW Arm  

25N 

900S 

 

700N 

0N 

Sat. Aug. 17 IP Survey. a = 25 m and a = 50 m 

Line 2500W 

Line 2700W 

Start at 8 a.m. return at 2 p.m. Alex called “end of day” due 

to thunderstorms. We heard thunder a few times, and we 

picked up the noise in the Rx, but it didn’t start to be 

stormy until night time. 

We are going to redo the data collected on L2700W. We 

NW Arm  

0N 

675S 

 

475N 

600S 
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Day 

 

Description of Work 

 

Area From 

 

To 

only collected 3 stations on that line today, possibly the 

data were noisy due to incoming storm. 

Helpers: Elvis (late 20 min.), Dandan, Curtis, and Brendan 

(Tx) 

Lorne went staking with Sonny and Dave. 

 

Production: Surface IP = I, Other = X, Day Off = O, Standby/Weather = S, Mobilization/Demobilization = 

M, Data Processing = D, Survey Prep = P, Line Cutting = L, Geological Work = G, Magnetic Survey = T 

 

Name Position S M T W T F S 

David Jamieson GGY Geologist        

Robin Webster    M X X X X 

Lorne Snell Line Cutter L L L L L L L 

Nick Bain JVX Operator T I I I I I I 

Alex Jelenic JVX Geophysicist T I I I I I I 
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Project No: 13-022 Client: Goldeye 

Explorations Ltd.         

Area: Sandy Lake, Ontario Week Ending: Aug. 24/13 

 

Day 

 

Description of Work 

 

Area From 

 

To 

Sun. Aug. 18 IP Survey, a = 25 m and a =50 m 

Line 2700W. 

Curtis and Lindon did not show up. 

Dandan gave notice last night that he was not planning to  

come to work today. 

IP crew helpers: Elvis, Sonny, and Brendan (Tx) 

Lorne took Dave. 

2 p.m. thunder and lightning, Alex shut down the IP survey. 

Nick and Alex picked up wire and did some prep. work on 

Bernadette (worked until 4:30 p.m.) 

NW Arm  

600S 

 

350N 

Mon. Aug. 

19 

IP Survey, a = 25 m and a = 50 m 

Line 2900W. 

Reserved a boat for today. Did not use it. 

IP Survey, a = 12.5 m  

Line 490N 

IP crew helpers: Elvis, Sonny, and Brendan (Tx), Lindon, 

and Curtis 

Lorne took Dave and Dandan. Dave had time to shuttle 

Alex using the (prospecting) rental boat. 

Alex completes the mag on the NW Arm. 

Start 8 a.m. return 6:00 p.m. Alex and Nick started at 6:30 

a.m. and worked until 6:00 p.m. 

NW Arm 

 

 

Bernadett

e 

  

Tues. Aug. 

20 

IP Survey, a = 12.5 m 

BL400S 

L550W 

L500W 

Island   
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Day 

 

Description of Work 

 

Area From 

 

To 

L450W 

IP crew helpers: Elvis, Sonny, and Brendan (Tx) and Curtis 

Nick and a small crew picked up some wire from the NW 

Arm and Bernadette grids. 

Alex completes the mag survey on the Bernadette grid and 

the Island grid. 

Rental boat for the geophysics. 

Lorne uses Dave as a boatman. There was some trouble 

with the engine for the staking boat. 

Lindon no show. 

They had to return to town for some parts. 

Robin schedules return flights. 

Start 8 a.m. return 4:30 p.m. 

Wed. Aug. 

21 

IP Survey, a = 12.5 m 

L400W 

L350W 

IP Survey, a = 6.25 m 

L350W 

L550W 

IP crew helpers: Sonny, and Brendan (Tx) and Curtis 

Pick up all wire used for the Island gird IP survey. 

Rental boat for the geophysics was not used. The pull cord 

broke in the morning. The geophysics crew used the boat 

normally used for the prospecting. 

Lorne uses Dave as a driver (no boat required for them 

today). 

Returned Ford truck used by line cutting crew at the end of 

the day, rental ends. 

Start 8 a.m. return 4:00 p.m. Curtis stopped working at 

3:30 p.m. 

Island 

 

 

Island 

  

Thu. Aug. 22 Alex and Nick pick up remaining wire at the NW Arm.    
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Day 

 

Description of Work 

 

Area From 

 

To 

Robin, Alex and Nick pack the gear at the storage house. 

Fri. Aug. 23 Alex demobilizes from Sandy Lake to Newmarket. 

Nick and crew of 2 take some pictures and notes for the 

NW Arm. 

Elvis did not meet at the Northern, was at grid when Nick 

and Brendan arrived. 

Geology helpers: Brendan and Elvis 

Nick and Brendan start 8 a.m. return 4 p.m. 

Elvis start 9 a.m. return 4 p.m. 

NW Arm   

Sat. Aug. 24 Nick, Robin and Lorne load gear onto chartered flight, not 

all gear fits. 

Lorne demobilizes to Red Lake. 

Nick demobilizes to Lindsay. 

Alex off. 

   

 

Production: Surface IP = I, Other = X, Day Off = O, Standby/Weather = S, Mobilization/Demobilization = 

M, Data Processing = D, Survey Prep = P, Line Cutting = L, Geological Work = G, Magnetic Survey = T 

 

Name Position S M T W T F S 

David Jamieson GGY Geologist        

Robin Webster  X X X X X X X 

Lorne Snell Line Cutter L L L L L L L 

Nick Bain JVX Operator I I I I I G M 

Alex Jelenic JVX Geophysicist I I I I I M O 
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Appendix C POLE-DIPOLE PSEUDOSECTIONS, PLAN MAPS AND MAGNETIC  MAPS 
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Appendix D  2D INVERSION RESULTS 

Inversion results are archived on the CD. 
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Appendix E DATA 

Data is archived on the CD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


