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EXECUTIVE SUMMARY

Introduction

A Titan-24 survey was carried out over the Miner Mountain project area, British Columbia, Canada, during 
April 25 to May 14, 2009. The survey grid includes 13 DC/IP parallel lines along a total of 31.2 km (38.7 
km with extension). Each line was surveyed with dipole spacing of 100 m and line separation of 200 m. 
Survey line length was approximately 2.4 km plus additional current injections up to 500 m beyond the 
end of the line. The data were inverted using the 2D inversion algorithms to produce maps of resistivity 
and chargeability of the subsurface. 

Survey Objectives

The primary objective of the project is to locate potential copper mineralization targets to a depth of 750 m 
over the Miner Mountain survey area. The maps of resistivity and chargeability are used to identify and 
characterize the anomalous targets for focus drilling 

Results

The resistivity distribution over the survey area can be characterized as a resistive low associated with the 
Princeton Group and a resistive high associated with the Nicola Group. The resistivity of the Princeton 
Group in the northwest part of the survey grid is generally less than 50 m. The resistivity of the Nicola 
Group, which covers most of the survey area, is on the order of several hundreds of m. These results 
are in agreement with the known geology of the area.

The chargeability maps show a relatively heterogeneous distribution of the anomalies over the survey 
area. The chargeability varies between 0 mrad to 20 mrad with a background chargeability of ~6 mrad. 
Chargeable anomalies, as high as 20 mrad, are mainly located in the western and eastern parts of the 
survey grid. A moderate elongated chargeable anomaly is resolved at a depth of ~400 m. The elongated 
anomaly has a SW-NE orientation and traverses the grid in the south part of the survey area. 

Recommendations

Based on the reliability of the inversion results, in terms of the repeatability of the anomalies resolved in 
both IP inversions, the following potential chargeability targets are listed. Note that any drilling efforts 
based on these interpretations must incorporate other geophysical and geological models and information 
to validate these results. 

The DC/IP survey was able to identify a total of twenty-five (25) potential targets with different priority 
levels. The potential targets are prioritized as High, Middle, and Low, based on their chargeability level 
and size. The chargeability levels are noted according to High (>15 mrad), Mid (10 mrad< >15 mrad), and 
Low (7 mrad < > 10 mrad). The depth of the anomalies are categorized according to Shallow (<100 m), 
Mid (100 m< >400 m), and Deep (< 400 m).  

Based on the above criteria, a total of four (4) High priority, three (3) Mid-High priority, nine (9) Middle 
priority, two (2) Low-Mid priority, and seven (7) Low priority anomalies are classified in the following table. 
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Anomaly ID 
Chargeability 

(High/Mod/Low) 
Size 

(Small/Mid/large) 
Depth 

(Shallow/Mid/Deep 
Priority 

(High/Mid/Low) 

PRINCETON GROUP 

IP5 High Mid-Large Mid-Deep Mid-High 

IP6 Mid Small-Mid Shallow-Mid Mid 

IP9 Low-Mid Small Shallow Mid 

IP8 Low Small Mid-Deep Low 

NICOLA GROUP 

IP7 Mid Mid-Large Shallow-Mid Mid-High 

IP1 High Mid Shallow Mid 

IP3 High Mid Mid Mid 

IP10 Low-Mid Small-Mid Shallow Mid 

IP11 and IP12 Low Large Mid-Deep Mid 

IP13 to IP18 Low-Mid Large Deep Mid 

IP24 Mid Mid Shallow-Mid Mid 

IP2 Mid Small Shallow Low 

IP4 Mid Small Shallow Low 

IP25 Low Small Shallow-Mid Low 

IP20 and IP21 Mid Small Shallow Low 

IP19 Low Small Shallow-Mid Low 

SCHISSLER GROUP
1
 

IP27 and IP32 High Large Mid-Deep High 

IP28 and IP33 High Large Mid-Deep High 

IP30 High Mid Mid-Deep Mid-High 

IP29 and IP31 Mid-High Small Shallow Low-Mid 

                                                      
1
 This geological unit was coined by Sego Resources Inc. on the basis of the Titan 24 chargeability and resistivity 

anomalies observed over the eastern part of the survey area. 
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1. INTRODUCTION 

 

A Titan-24 survey was carried out on behalf of Sego Resources Inc., Vancouver, British Columbia, 
Canada, during the period of April 25 to May 14, 2009, over the Miner Mountain DC/IP project. The Miner 
Mountain property is located in the Quesnel Stikine Terrane approximately 3 km from Princeton, in the 
Similkameen region of British Columbia, Canada (Figure 1). The survey includes 13 DC/IP proposed lines 
along 31.2 km (38.7 km with extension) plus a test MT survey along 2 of the survey lines (Figure 2). 
 
The Titan-24 survey is an array configuration with a simultaneously sampled contiguous e-field 
measurement. Each Titan-24 line was surveyed with a dipole spacing of 100 m and a line length of 
approximately 2.4 km. Additional 100 m spaced current injections up to 500 m beyond the end of the lines 
were carried out to increase the lateral and depth extents of the survey lines. The survey grid includes 13 
parallel lines with 200 m line separation. 
 
The objective of the Titan 24 DC/IP survey at the Miner Mountain Project is to map potential copper 
mineralization targets to a depth of 750 m within the survey area. The survey results are to assist the 
exploration programme to plan, prioritize and focus drilling on the targets that offer the largest tonnage 
potential. 

 

Figure 1, Miner Mountain Project general location map
2 
 

 

                                                      
2
 Project General Location Map obtained from Contract. 



Quantec Geoscience Ltd.  Sego Resources Inc. 
Titan-24 DC/IP and MT Surveys  Miner Mountain Project 

CA00650T  

Revised, July 2009 7 

The survey area is primarily underlain by volcanic and intrusive rocks of the Upper Triassic Nicola Group 
(Figure 2). To the west, the northerly trending boundary fault separates these rocks from sedimentary and 
volcanic rocks of the Eocene Princeton Group

3
.   

 
 

 

Figure 2, Titan-24 grid and lines location map. Three exploration zones superimpose the survey 
grid. 

 

The Nicola Group consists of green and maroon to nearly black, massive and flow banded andesites, 
basalts and cherty tuffs. Weak alteration is ubiquitous and commonly consists of chlorite, hematite, 
hematite stained albite and epidote. Less common, but locally intense, are gypsum, sericite, silica and 
potassic alteration. Co-magmatic intrusions of diorite and microdiorite crosscut the volcanics and have 
similar styles of alteration. Aphanitic, mafic dykes are present but uncommon and only seen in drill core. 

                                                      
3
 Vittorio, A.R., March 2009, Review and Recommendations; Miner Mountain Project, Near Princeton, B.C.  
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The Princeton Group outcrops in the survey area are composed of oxidized buff to orange arkosic 
sandstones, conglomerates and, in places, coal measures. These beds are poorly lithified and easily 
eroded, and the contact with the underlying Nicola Group is a steep scarp which marks the boundary 
fault.  
 
The survey grid covers two separate zones of copper-gold-silver porphyry style mineralization, the Granby 
zone in the central part of the grid and the South zone in the south-western part (Figure 2). The Regal 
zone, in the west central part of the grid, consists of oxide material which moved down slope from the 
Granby zone.  
 
 
This report presents the results of the 2D inversion of the DC resistivity and IP chargeability data along 13 
lines.  Three 2D inversions were carried out along each line using inversion codes developed by the 
University of British Columbia

4
 in Vancouver, Canada (UBC DCIP2D). The apparent resistivity data was 

inverted using the unconstrained 2D inversion with a homogenous half-space of average input data as the 
starting model. The apparent chargeability data was inverted with two different reference resistivity 
models. The first IP inversion utilizes a homogenous half-space of constant resistivity as the reference 
model (Null). The second IP inversion uses a reference resistivity model result from the inversion of the 
apparent resistivity data (Smooth). The results are illustrated and discussed along the survey lines as 
cross-sections and as interpolated plan maps at different depths over the survey area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
4
 Oldenburg, D. W. and Li, Y. ,1994, Inversion of induced polarization data, Geophysics, 59, 1327-1341. 
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2. SURVEY DESCRIPTION

2.1 GENERAL SURVEY DETAILS

2.1.1 DCIP Survey 

Survey Array: Dipole-Pole-Dipole Array (combines PDR & PDL 
using: 
a) Standard Current Injections
b) Extended Injections

Receiver Configuration: 24 Ex = Continuous In-line voltages  
13 Ey = Alternating (2-station) cross-line voltages5

Array Length: 2.4 km  

Number of Arrays/line: 1 

Dipole spacing: 100 meters  

Rx-Tx Separation: N-spacing (Pn-Cn min) = 0.5 to 28.5  
  Current electrodes at midpoints between potential 
  electrodes. 
Sampling Interval: Ex = 100 meters  

Ey = 200 meters  

Infinite Pole Location: 682814E, 5492066N (WGS 84, Zone 10U)
82814E, 92066N - Grid

Spectral Domain: Tx = Frequency-domain square-wave current
Rx = Full waveform time-series acquisition 
Data processing/output in frequency-domain

2.1.2 MT Surveys 

Technique: Tensor soundings, remote-referenced 

Base Configuration: 24 Ex = Continuous In-line E-fields  
  13 Ey = Alternating (2-station) cross-line E-fields 
  1 pair LF coils 
  1 pair HF coils 

Remote Configuration 1 Ex = in line E-fields 
  1 Ey = cross-line E fields 
  1 pair LF coils 
  1 pair HF coils 

Array Length: 2.4 km 

Number of Arrays/line: 1 

Dipole Spacing: 100m

Sampling Interval: Ex = 100 meters 
  Ey = 200 meters

Ex/Ey Sampling Ratio: 24:13 

5 Note: Cross-Line Ey voltages obtained for future reference purposes – not presented in cross-sectional plots.
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E/H Sampling Ratio: Ex = 24:1 
  Ey = 13:1 

Remote-reference Measurements:1 Hx/Hy set (1 Ey/Ex set for verification/monitoring) 

Remote Reference Position: 681592E, 5464756N (WGS 84, Zone 10U) 

Frequency bandwidth: 0.01 to 10000 Hz.

Data Acquisition: Full-waveform time-series acquisition 
Data processing/output in frequency-domain. 

2.2 SURVEY COVERAGE

2.2.1 DCIP Survey 

LINE SET
UP Min P1 Max P2 Min Tx Max Tx Coverage

(km)
Coverage (km)

with Tx 
extension

82800 1 82800 85200 82750 85750 2.4 3.0
83000 1 82800 85200 82750 85750 2.4 3.0
83200 1 82800 85200 82750 85750 2.4 3.0
83400 1 82800 85200 82750 85750 2.4 3.0
83600 1 82800 85200 82750 85750 2.4 3.0
83800 1 82800 85200 82750 85750 2.4 3.0
84000 1 82800 85200 82750 85750 2.4 3.0
84200 1 82800 85200 82750 85750 2.4 3.0
84400 1 82800 85200 82750 85750 2.4 3.0
84600 1 82800 85200 82750 85750 2.4 3.0
84800 1 82800 85200 82850 85750 2.4 2.9
85000 1 82800 85200 82850 85750 2.4 2.9
85200 1 82800 85200 82850 85750 2.4 2.9

 TOTAL 31.2 38.7

Table I, Max and Min Pole-Dipole Electrode Position

2.2.2 MT Survey 

LINE 
SETUP Min EXTENT 

(m)
Max EXTENT 

(m) Coverage (km)

84200 1 82800 85200 2.4
84400 1 82800 85200 2.4

TOTAL 4.8

Table II. MT Survey Coverage (Electrode to Electrode)
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3. INVERSIONS AND THE RESULTS

In this section, results of the 2D inversion of the Titan-24 data are presented as cross-sections along each 
survey line. The observed anomalies are also presented and discussed as potential drilling targets.  

The Titan-24 system acquired two types of geophysical data; direct current resistivity (DC), and induced 
polarization (IP). For demonstration purposes, two magnetotelluric (MT) measurements were also carried 
out along two DC/IP lines. Both MT and DC methods are used to resolve resistivity distribution of the 
subsurface by measuring the electric or electromagnetic fields, respectively. In this report, results of the 
2D inversion of the MT data long one line is presented and discussed, for comparison purposes.  

In the induced polarization method, electrical capacitance or chargeability of the subsurface is measured. 
Chargeability data can be used to locate zones of massive or disseminated mineralization in the 
subsurface. Sulphides and graphite minerals are considered as materials with strong chargeability 
response, therefore, the IP method is effectively used in base-metal explorations.   

Detailed description of the DC, IP, and MT methods used in this survey can be found in Appendix E.

3.1 OVERVIEW OF INVERSION AND INTERPRETATION PROCEDURE

3.1.1 Inversion of Direct Current (DC) and Induced Polarization (IP) data 

The Titan-24 DC and IP data were inverted to produce cross-sections of the true resistivity and 
chargeability variations along the survey lines. The UBC DCIP2D inversion code was used for the 2D 
inversion of the DC and IP data. Three 2D inversions were carried out along each line. Potential 
difference (voltage) and phase values were used as input data in the DC and IP inversions, respectively.
The DC data was inverted using an unconstrained 2D inversion with a homogenous half-space of 
average input data as starting model. The IP data was inverted using two different reference models. In 
the first IP inversion, a homogenous half-space model of constant resistivity (Null) was used as the 
reference model. The second IP inversion utilized a reference resistivity model result from the inversion of 
the DC data (Smooth).

The parameters of the inversion procedure and model were selected based on the DC/IP survey 
parameters. The survey was carried out with dipole spacing of 100 m. Therefore, for the horizontal grid 
size in the inversion model, three cells were used between each dipole location. For the vertical mesh, a
fine mesh of 20 m was used from the surface to a depth of 300 m. From 300 m to a depth of ~800 m a
cell size of 50 m was used. Below 800 m the cell size increases exponentially. For each inversion, a few 
trials were carried out using different data error conditioning to find the optimum error value that allows 
the inversion process to converge while preserving the subtle features of the dataset. The error 
conditioning is dataset dependent and must be evaluated for each individual dataset. A summary of the 
inversion parameters for each dataset and each line is shown in Table III. 

3.1.2 Inversion of Magnetotellurics (MT) data 

For demonstration purposes, two MT profiles were measured along two DC/IP lines. Results of the 2D 
inversion of the MT data along line L84400 is presented here, for comparison with the DC inversion 
results. The MT data was inverted using two different 2D inversion algorithms. Un-rotated TE- and TM-
mode apparent resistivity and phase data were used as input in the inversions.

The first inversion procedure was carried out using the Quantec proprietary Phil Wannamaker 2D 
inversion algorithm (PWM) using a modified regularization scheme. The second inversion was carried out 
using the 2D Randy Mackie inversion code (RLM). Both 2D inversions were completed using a flat-earth 
model (no topography) and a starting model utilizing a homogenous half-space of 100 .m. Table III
summarizes the parameters used in these inversions. 
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Line ID Data Type
(IP reference)

Number 
of Data

Error Floor 
(%)

Number of 
Iteration

RMS Error 
(%)

82800
DC 640 5 29 1

IP (Smooth/Null) 690 10 (34/15) 1

83000 DC 622 5 15 1
IP (Smooth/Null) 635 5 (17/21) 1

83200
DC 680 5 14 1

IP (Smooth/Null) 670 5 (12/14) 1

83400
DC 701 5 14 1

IP (Smooth/Null) 652 5 (11/11) 1

83600
DC 671 5 18 1

IP (Smooth/Null) 590 5 (11/11) 1

83800
DC 693 5 28 1

IP (Smooth/Null) 627 5 (13/15) 1

84000 DC 708 5 26 1
IP (Smooth/Null) 705 5 (12/12) 1

84200 DC 701 5 24 1
IP (Smooth/Null) 711 5 (12/12) 1

84400
DC 670 10 17 1

IP (Smooth/Null) 713 5 (12/11) 1
MT (PWM/RLM) 874 5 (50/50) (3.0/3.2)

84600 DC 705 5 11 1
IP (Smooth/Null) 718 5 (12/12) 1

84800 DC 685 5 12 1
IP (Smooth/Null) 696 5 (30/26) 1

85000 DC 696 5 24 1
IP (Smooth/Null) 691 5 (22/30) 1

85200
DC 696 5 16 1

IP (Smooth/Null) 694 5 (11/14) 1

Table III. The DC, IP, and MT 2D inversions and parameters.

3.2 INVERSION RESULTS

The DC and IP 2D inversions were completed along 13 lines over the Miner Mountain survey area. 
Topography data along the survey lines were incorporated in the inversion process. Also, the MT 
inversion, using two different algorithms (PWM and RLM), was carried out along one line (Line L84400) 
using a flat-earth model. The survey lines are NS in direction with a nominal 200 m line separation (see
Figure 2). 

In the following sections, results of the 2D inversion of the DC, IP with Null resistivity reference model,
and IP with Smooth resistivity reference model, along each line are illustrated and the observed 
anomalous features are described. Results of the MT 2D inversion along line L84400 are also displayed, 
for comparison purposes.

All sections and plan maps use a consistent and constant colour bar. The colour bars used in this 
interpretation are as illustrated in Figure 3. A logarithmic scale of 10 .m to 1000 .m for the resistivity 
and a linear colour scale of 0 milliradians (mrad) to 20 mrad for the chargeability cross-sections are used.
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Cross-sections for each line are shown to a depth of ~800 m.  

Figure 3. Interpretation colour bars.

3.2.1 Line L82800 

Figure 4 displays the results of the 2D inversion of DC (top), IP using Null reference (middle), and IP 
using Smooth reference (bottom), data along line L82800. A very distinct resistivity contrast is observed at 
about 84050 m offset (DC1). This resistivity contact nearly coincides with the boundary fault that traverse 
the survey line at this location (Figure 2). The resistivity contact clearly borders the primarily volcanic 
rocks of the Nicola Group with resistivity of more than a few hundreds of m in the southeast from the 
dominantly sedimentary materials of the Princeton Group with resistivity of less than 30 m in the 
northwest. The resistivity contact appears to dip southward, however because the strike of the boundary 
fault sub parallel the survey line at this location the observed apparent dip is inconclusive. 

Several IP anomalies have been resolved in both chargeability models, however with slightly differences 
in amplitude. The chargeability model with Null reference generally resolved the IP anomalies with higher 
amplitude, compared with the chargeability model with Smooth reference.

Anomaly IP1 is observed at the beginning of the line with a chargeability of more than 20 mrad. It nearly 
outcrops to the surface at ~82850 m offset. The extension of the anomaly to greater depths at this 
location must be treated with care. The geometry of the DC/IP survey produces a wedge-shape of no 
data coverage with depth at both ends of the survey line (edge effect). Therefore, the depth extent of the 
anomaly IP1 is not supported by the data.  

Anomalies IP2 and IP4 are small scale shallow anomalies that outcrop at ~83050 m and ~83800 m 
offsets, respectively. They extend from the surface to ~100 m in depth. Anomalies IP3 and IP5 are deeper 
and larger features observed at ~400 m in depth with chargeability of more than 20 mrad. Anomaly IP3 is 
confined with depth while anomaly IP5 extends beyond the maximum depth of penetration of the survey. 
Therefore, the depth extents of anomaly IP5 must be treated with care. 
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Anomaly IP6 is an elongated feature resolved at a depth of ~150 m. Its highest chargeability value is 
observed at ~84900 m offset with a chargeability of more than 13 mrad. The anomaly exhibits larger 
lateral extents in the IP model with Null reference.    

           
 

 

 

Figure 4. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
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reference (bottom) data along line L82800.

3.2.2 Line L83000 

Results of the DC and IP 2D inversions along line L83000 are shown in Figure 5. Anomaly DC2 marks the 
resistivity contrast between the Nicola Group and the Princeton Group. The location of the resistivity 
contrast corresponds well with the location of the boundary fault where it crosses the survey line. The 
contrast separates the resistivity of the Nicola Group with resistivities between 100 m and 500 m to the 
south from the Princeton Group with of one order of magnitude lower resistivity to the north. The 
northward apparent dip of the resistivity contrast is in agreement with the NW dip angle of the fault. 

A number of chargeable anomalous features as high as ~13 mrad are identified in the chargeability 
models. This level of chargeability is considered as moderate when compared with the anomalies 
observed in line L82800. Anomaly IP7 is the most prominent elongated feature observed in the south part 
of the survey line. The anomaly starts from the beginning of the line and extends to ~83800 m offset with 
varying depth and thickness. In the Chargeability model with Smooth reference this anomaly extends 
beyond 84000 m offset. Even though both inversions converge and satisfy the RMS error criteria, close 
inspection of the model Norms show that the model Norm is much smaller in the model with Smooth 
reference. It indicates that this model is probably overly smoothed, which results in the smearing out the 
boundary of the anomaly. Also, the extension of the anomaly to great depth at the beginning of the line is 
not confirmed by the data because of the edge effect.   

Two small scale isolated anomalies, IP8 and IP9, are resolved in chargeability models at depths of ~400 
m and ~150 m, respectively. These anomalies are more pronounce in the model with Null reference.   
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Figure 5. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L83000. 
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3.2.3 Line L83200 

Figure 6 illustrates the results of the 2D inversion of DC (top), IP using Null reference (middle), and IP 
using Smooth reference (bottom) data along line L83200. Strong resistivity contrast marked by anomaly 
DC3 coincides well with the boundary fault at ~84450 m offset. A resistive low anomaly, DC4, that 
outcrops in the south of the boundary fault within the Nicola Group is probably a detached structure 
associated with the folding and overthrusting of the Princeton Group.   

Anomaly IP10 is confirmed in both chargeability models, however with differences in depth extent. This 
anomaly centres at a depth of ~200 m; however the anomaly appears to extend to a great depth in the 
Smooth model. The depth extent of the anomaly observed in the Smooth model could be artefact caused 
by the reference resistivity model. Also, two anomalies resolved in both ends of the survey line cannot be 
confirmed because of the edge effect.    
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Figure 6. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L83200. 
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3.2.4 Line L83400 

Results of the DC and IP 2D inversions along line L83400 are shown in Figure 7. The boundary fault 
crosses the survey line at ~84950 m offset (anomaly DC5). The resistivity of the Nicola Group ranges 
between 100 m and 300 m and the resistivity of the Princeton Group vary between 10 m and 50 m. 

A background chargeability of ~6 mrad is observed along the profile; except for a relatively large and 
slightly elevated chargeability feature that is observed in the south part of the survey line (Anomaly IP11). 
The anomaly has a moderate chargeability of ~10 mrad and extends from the beginning of the line to 
~83800 m offset at a depth of ~400 m. The anomaly appears to ascend to a shallower depth or possibly 
outcrops at ~83250 m.    
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Figure 7. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L83400. 

 

 

 

 

 



Quantec Geoscience Ltd. Sego Resources Inc. 
Titan-24 DC/IP and MT Surveys Miner Mountain Project 

CA00650T  
Revised, July 2009 21

3.2.5 Line L83600 

In Figure 8 the results of the 2D inversion of the DC and IP data along line L83600 are shown. Boundary 
fault is identified by a strong resistivity contrast at ~85200 m offset (anomaly DC6). Background resistivity 
associated with the Nicola Group is in the order of 100 m, which is relatively lower than the one 
observed in the western part of the survey grid.    

The chargeability models display a uniform chargeability of ~6 mrad across the survey line; except for an 
elevated chargeability zone between 83400 m and 83700 m (Anomaly IP12). This anomaly is observed at 
a depth of ~400 m with a chargeability of ~10 mrad. It shows the same characteristics as the anomaly 
observed along line L83400.    
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Figure 8. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L83600. 
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3.2.6 Line L83800 

A strong resistivity contrast along line L83800 is observed at ~85450 m offset (Figure 9; Anomaly DC7). 
According to the geology map the survey line ends a short distance from the boundary fault. Therefore, 
the resistivity contact observed along this line is either the off-line effects that bias the resolved 2D 
resistivity model or the boundary fault map is inaccurate at this location.     

The south part of the chargeability models hosts a relatively extensive chargeable anomaly with a 
chargeability of ~10 mrad (Anomaly IP13). Depth to top of the anomaly ranges from 400 m to 500 m and 
the anomaly extends beyond the maximum depth of resolution of the survey.    
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Figure 9, Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L83800. 
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3.2.7 Line L84000 

Results of the DC and IP 2D inversions along line L84000 are displayed in Figure 10. The resistivity along 
the survey line varies from 100 m to more than 1000 m. This resistivity range is associated with the 
Nicola Group.  

In the chargeability models, a large scale and relatively high chargeability feature is observed in the south 
part of the survey line (Anomaly IP14). Depth to top of the anomaly varies from 400 m to 500 m and it has 
an observed chargeability that peaks at 12 mrad. The anomaly extends to a depth great than the 
maximum penetration depth of the survey. This anomaly appears to be a part of a large elongated 
anomaly that is observed at great depths in the central south part of the survey grid (see Figure 7 to 
Figure 9; anomalies IP11 to IP13).    
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Figure 10. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L84000. 
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3.2.8 Line L84200 

In Figure 11 the results of the 2D inversion of DC and IP data along line L84200 are shown. In the 
resistivity cross-section, relatively shallow and low resistivity materials of ~100 m overly more resistive 
rocks with resistivity of more than several hundreds of m. In the chargeability models, Anomaly IP15 in 
the south part of the cross-section denotes the continuation of the elongated chargeable anomaly that has 
already been observed in the southern part of the survey area. It has a maximum chargeability of ~12 
mrad and the depth to the top of the anomaly varies from 500 m to 600 m.  
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Figure 11. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L84200. 
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3.2.9 Line L84400 

Figure 12 displays results of the DC and IP 2D inversions along line L84400. Resistivity of the shallow 
subsurface from the beginning of the line to ~85250 m offset varies from 100 m to 150 m. The bottom 
of this moderately resistive layer undulates along the survey line and overlies resistive materials with 
resistivity of several hundreds of m. Note that in the current extension zone (from 85200 m offset to the 
end of the line) there is no receiver dipole. Therefore, the very resistive subsurface observed in the 
shallow part of the model in this area is likely inversion artefact due to no shallow data control.    

Anomaly IP16 resolved in the chargeability models is the extension of the elongated chargeable anomaly 
observed in the southern part of the survey area. It has a chargeability of ~12 mrad and extends from 
83200 m to 84400 m offset.  

Results of the 2D inversion of the test MT measurements carried out along line L84400 are shown in 
Figure 13. Two different inversion algorithms, PWM and RLM, were used in the inversions and the 
resistivity cross-sections along the survey profile are plotted in the same colour scale as in the DC 
inversion results, for comparison purposes. Note that the MT resistivity model covers profile length up to 
85200 m offset only and not the current extension portion.  

Both the PWM and the RLM inversions resolved a conductive anomalous feature at ~28900 m offset at a 
depth of ~200 m (Anomaly MT1). This anomaly was not resolved in the inversion of the DC data because 
of the edge effect inherent in DC survey coverage. The shallow and moderate resistive layer that was 
observed in the DC model is reproduced here with slightly different depth extent.    

Anomaly MT2 that is observed in the PWM inversion with a resistivity of ~100 m has been resolved in 
the RLM inversion with different continuity. This feature is also resolved in the DC inversion with different 
characteristics and amplitude (Figure 12; DC8).  
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Figure 12. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L84400. 
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Figure 13. Results of the 2D inversion of the MT data using PWM (top) and RLM (bottom) inversion 
codes along line L84400. 
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3.2.10 Line L84600 

In Figure 14 the results of the 2D inversion along line L84600 are displayed. A shallow and moderate 
resistivity layer of ~100 m overlies resistive rocks with resistivity of more than 700 m. A sharp 
resistivity gradient separates the moderate and the high resistivity layers. In the chargeability models, a
background chargeability of ~6 mrad is observed throughout the survey line. Anomaly IP17 with 
chargeability of ~12 mrad marks the continuation of the elongated and wide chargeable anomaly that has 
been observed in the southern part of the survey area (Figure 7 to Figure 12; Anomalies IP11 to IP16). 
The anomaly is resolved at a greater depth in the Null model, compared with the Smooth model. 
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Figure 14. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L84600. 
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3.2.11 Line L84800 

Except for a few small scale shallow moderate resistive features, the resistivity is uniformly distributed 
along the survey line (Figure 15). The subsurface is generally characterized as high resistivity of more 
than 500 m.  

The chargeability models, however, illustrate a number of chargeable anomalous features. Anomaly IP18 
is the extension of the deep elongated anomaly that has been observed across the southern part of the 
survey area. Several small scale isolated anomalies are observed from the surface to a depth of ~100 m 
(Anomalies IP19 to IP22). Larger scale anomalies, IP23, IP24, and IP25, are resolved in the south, 
centre, and north part of the chargeability cross-section at the depths of 100 m, 200 m, and 350 m, 
respectively. The very small scale surficial anomaly, IP26, observed at ~85550 m offset is located in the 
area with no shallow data coverage and is likely inversion artefact.    
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Figure 15. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L84800. 
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3.2.12 Line L85000 

The results of the 2D inversion along line L85000 are shown in Figure 16. The resistivity cross-section 
displays a consistently high resistivity of more than 700 m across the survey line.  

In the chargeability models, large scale chargeable anomalies with chargeability as high as more than 20 
mrad are observed. Anomaly IP27 is mainly located within the zone with no data control, due to edge 
effect, and must be treated with care. A large scale anomaly, IP28, is resolved in approximately centre of 
the survey line. The anomaly has an irregular shape and the shallowest depth to top of the anomaly is 
considered to be at ~250 m in depth at ~83800 m offset. The anomaly appears to connect with a 
shallower and less chargeable anomaly, IP29, which nearly intercepts the surface.   

Also, anomaly IP28 is seems to connect with another anomaly, IP30, to the north. Anomaly IP30 has 
been resolved in both IP models with slightly differences in location and chargeability magnitude. Based 
on the Null model, the anomaly is centred at ~84600 m offset with depth to top of the anomaly at ~400 m.  

A small scale isolated anomaly, IP31, with chargeability of more than 20 mrad is resolved at less than 100 
m depth at ~83250 m offset. The anomaly does not appear to outcrop to the surface.    
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Figure 16. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L85000. 
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3.2.13 Line L85200 

Except for a small shallow thin layer in a part of the resistivity cross-section the resistivity is characterized 
as uniform and more than 700 m throughout the survey line.   

Two very large and likely connected chargeable anomalies (Anomalies IP32 and IP33) are observed in 
the chargeability models. There are differences in the location and extents of the anomalies resolved in 
the two chargeability models. In the Null model, the anomalies are connected and extend from the 
beginning of the survey line to ~84500 m offset. In the Smooth model, the anomalies reduce the 
chargeability in the middle and appear as two connected large anomalous chargeable features. In this 
model, the anomaly IP33 extends to ~84900 m offset and get closer to the surface with depth to top of 
~150 m.  

Both IP inversions converge and satisfy the global RMS misfit criteria. However, close inspection of the 
calculated IP responses for both chargeability models show that the Null model has a better agreement 
with the observed data at depths, when compared with the response from the Smooth model. Also, note 
that the southern extension of the anomaly IP32 with depth observed in both models lies within the area 
with no data control and is not supported by the data.    
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Figure 17. Results of the 2D inversion of the DC (top), IP Null reference (middle), and IP Smooth 
reference (bottom) data along line L85200. 
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3.3 INTERPRETATION

The results of the 2D inversions along the lines are interpolated and shown as plan maps, at selected 
depths, over the survey area. In this report, the results from Null model only are used in interpretation of 
the chargeability data. The results from the Smooth model generally resemble the Null model, however 
with minor differences at some locations. The differences could be introduced by the resistivity reference 
used in the IP inversion with Smooth reference.  

Figure 18 through Figure 21illustrate resistivity distribution over the survey area at the depths of 0 m, 200 
m, 400 m, and 600 m, respectively. The results show a very good correlation with the surface geology. 
The sedimentary rocks of the Princeton Group with the resistivity of less than 50 m are clearly separated 
from the Nicola Group by a sharp resistivity contact. Small relative change in surface location of the 
boundary fault with respect to the resistivity contact to a depth of 400 m is an indicator of a relatively large 
dip angle of the fault over the survey area. Scattered small scale low resistive anomalies are observed at 
the surface of the survey area. However, a relatively uniform resistivity low and resistivity high 
distributions associated with the Princeton Group and the Nicola Group, respectively, are observed at the 
greater depths.          

Maps of chargeability distribution over the survey area at the depths of 0 m, 200 m, 400 m, and 600 m are 
shown in Figure 22 to Figure 25, respectively. In the chargeability maps, the anomalies are denoted using 
the same anomaly ID previously used in the chargeability cross-sections. The surface chargeability map 
(0 m) shows background chargeability of 0 mrad to ~5 mrad. There are several small scale chargeable 
anomalous features that outcrop to the surface, mainly in the western and eastern parts of the survey 
grid. Note that the anomalies that are observed at the surface from 85200 m offset to the end of the 
survey area are located in the current extension zone with no receiver dipoles. Therefore, the surface 
anomalies in this area are not supported by the data. 

At a depth of 200 m the background chargeability increases to ~6 mrad (Figure 23). Several small to mid-
size chargeable anomalies are resolved in the western and eastern parts of the survey grid. There is no 
difference observed in the chargeability distribution between the Princeton Group and the Nicola Group 
however, an elongated chargeability low anomaly is observed along the boundary fault that separates 
these two groups.         

The elongated chargeability low anomaly along the boundary fault is relatively preserved down to 400 m 
in depth (Figure 24). The chargeable anomalies previously observed at the depth of 200 m in the western 
and eastern parts of the survey area are more pronounce at 400 m in depth with larger lateral extents and 
higher chargeability of more than 20 mrad. A moderately chargeable and elongated feature with SW-NE 
orientation and chargeability of ~10 mrad is observed at the southwest part of the survey (Anomaly M1). 
This anomaly extends across the whole survey area at a depth of 600 m (Figure 25; Anomaly M2).  

At a depth of 600 m, a large and strong chargeable anomaly is observed along the three most eastern 
survey lines (Figure 25).  The anomaly starts in the southeast part of the grid and extends towards the 
north. Eastern boundary of the anomaly has not been resolved because of the lack of the survey grid 
coverage.  
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Figure 18. Plan map of the DC 2D inversion results for a depth of 0 m. 
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Figure 19. Plan map of the DC 2D inversion results for a depth of 200 m. 
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Figure 20. Plan map of the DC 2D inversion results for a depth of 400 m. 
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Figure 21. Plan map of the DC 2D inversion results for a depth of 600 m. 
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Figure 22. Plan map of the IP 2D inversion (Null reference) results for a depth of 0 m.  
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Figure 23. Plan map of the IP 2D inversion (Null reference) results for a depth of 200 m. 
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Figure 24. Plan map of the IP 2D inversion (Null reference) results for a depth of 400 m. 
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Figure 25. Plan map of the IP 2D inversion (Null reference) results for a depth of 600 m. 
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4. CONCLUSIONS AND RECOMMENDATIONS

A Titan-24 survey was carried out over the Miner Mountain DC/IP project area. The survey grid includes 
13 DC/IP parallel lines along 31.2 km (38.7 km with extension). Each line was surveyed with dipole 
spacing of 100 m and line separation of 200 m. Survey line length was approximately 2.4 km plus
additional current injections up to 500 m beyond the end of the line. The data were inverted using the 2D 
inversion algorithms to produce maps of resistivity and chargeability of the subsurface. These maps are 
used to locate potential copper mineralization targets to a depth of 750 m within the survey area.

4.1 CONCLUSIONS

The resistivity variations over the survey area show a good correlation with the surface geology. The 
sedimentary rocks of the Princeton Group with the resistivity of less than 50 m are clearly separated 
from the Nicola Group by a sharp resistivity contrast. Scattered small scale low resistive anomalies are 
observed at the surface of the survey area. However, a relatively uniform resistivity low and resistivity high 
distributions associated with the Princeton Group and the Nicola Group, respectively, are observed at the 
greater depths.          

There is no definite difference observed in the chargeability distribution between the Princeton Group and 
the Nicola Group. However, an elongated chargeability low anomaly is observed along the boundary fault 
that separates these two groups. The surface chargeability shows a background chargeability of 0 mrad 
to ~5 mrad. There are several small scale chargeable anomalous features that outcrop to the surface, 
mainly in the western and eastern parts of the survey grid.  

At a greater depth of 200 m, the background chargeability increases to ~6 mrad. Several small to mid-size 
chargeable anomalies are resolved in the western and eastern parts of the survey grid at this depth. 
These anomalies are more pronounce at 400 m in depth with larger lateral extents and higher 
chargeability of more than 20 mrad. A moderately elongated chargeable feature with SW-NE orientation 
and chargeability of ~10 mrad is observed at the southwest part of the survey area. This anomaly extends 
across the whole survey area at a depth of 600 m. A large and strong chargeable anomaly is observed 
along the three most eastern survey lines at 600 m in depth.  The anomaly starts in the southeast part of 
the grid and extends towards the north. 

4.2 RECOMMENDATIONS

The resistivity distribution over the survey area can simply be categorized as a resistive low associated 
with the Princeton Group and a resistive high associated with the Nicola Group. The resistivity of the 
Princeton Group in the northwest part of the survey grid is generally less than 50 m while the resistivity 
of the Nicola Group, which covers most of the survey area, is usually on the order of several hundreds of 

m. These results are in agreement with the known geology of the area. 

The chargeability distribution, however, shows a complex and heterogeneous characteristic. Based on the 
reliability of the inversion results, in terms of the repeatability of the anomalies resolved in both IP 
inversions, the following potential chargeability targets are listed in Table IV. Note that any drilling efforts 
based on these interpretations must incorporate other geophysical and geological models and information 
to validate these results. 

The DC/IP survey was able to identify a total of twenty-five (25) potential chargeability targets with 
different priority levels. The potential targets are prioritized as High, Middle, or Low, based on their 
chargeability level and size. The chargeability levels are noted according to High (>15 mrad), Mid (10 
mrad< >15 mrad), and Low (7 mrad < > 10 mrad). The depth of the anomalies are categorized according 
to Shallow (<100 m), Mid (100 m< >400 m), and Deep (< 400 m).

Based on the above criteria, a total of four (4) High priority, three (3) Mid-High priority, nine (9) Middle 
priority, two (2) Low-Mid priority, and seven (7) Low priority anomalies are classified in Table IV. 
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Anomaly ID 
Chargeability 

(High/Mod/Low) 
Size 

(Small/Mid/large) 
Depth 

(Shallow/Mid/Deep 
Priority 

(High/Mid/Low) 

PRINCETON GROUP 

IP5 High Mid-Large Mid-Deep Mid-High 

IP6 Mid Small-Mid Shallow-Mid Mid 

IP9 Low-Mid Small Shallow Mid 

IP8 Low Small Mid-Deep Low 

NICOLA GROUP 

IP7 Mid Mid-Large Shallow-Mid Mid-High 

IP1 High Mid Shallow Mid 

IP3 High Mid Mid Mid 

IP10 Low-Mid Small-Mid Shallow Mid 

IP11 and IP12 Low Large Mid-Deep Mid 

IP13 to IP18 Low-Mid Large Deep Mid 

IP24 Mid Mid Shallow-Mid Mid 

IP2 Mid Small Shallow Low 

IP4 Mid Small Shallow Low 

IP25 Low Small Shallow-Mid Low 

IP20 and IP21 Mid Small Shallow Low 

IP19 Low Small Shallow-Mid Low 

SCHISSLER GROUP
6
 

IP27 and IP32 High Large Mid-Deep High 

IP28 and IP33 High Large Mid-Deep High 

IP30 High Mid Mid-Deep Mid-High 

IP29 and IP31 Mid-High Small Shallow Low-Mid 

Table IV:  Anomalies and priorities. 

 

                                                      
6
 This geological unit was coined by Sego Resources Inc. on the basis of the Titan 24 chargeability and resistivity 

anomalies observed over the survey area. 
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