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1.

INTRODUCTION

As part of the ongoing exploration program, X-Terra Resources commissioned
TMC Geophysics to carry out an induced polarisation (IP) survey on their Grog Property,
located 40 km SW of the city of Campbellton in the Province of New Brunswick (Figure
1). The fieldwork took place between June 5th and June 26th, 2019 and consisted of 56.975
line-km of IP using the dipole-dipole electrode array (see section 3.1).

Figure 1

General Location

The exploration on this property is mainly focused on gold, hosted within
sedimentary rocks. In the northern end of the property, an airborne radiometric survey
highlighted an extensive potassic halo that is observed west of the Grog Gold Showing.
Circularly shaped, it has been interpreted as the potential feature of a deeply seated (?)
intrusion that may have favored the upwelling of hydrothermal fluids along faults as well
as some gold enrichment of the overlying sedimentary rocks. As gold frequently occurs
associated with metallic sulphides, conducting a series of induced polarisation
reconnaissance profiles was the chosen methodology in order to delineate additional
exploration targets in the short term. In order to improve the efficiency of the IP survey as
well as to reduce the cost of this first campaign, the reconnaissance lines followed a
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network of secondary trails and roads that pass through this prospective area. As a
consulting geophysicist, Joël Simard was specifically involved in the following tasks:
1)

Monitoring and quality control of data collected in the field;

2)

Final processing and plotting of the geophysical data;

3)

Interpretation of IP anomalies observed along each profiles and preliminary review
on the observed results;

4)

Drafting of a technical and interpretation report, including recommendations on the
type of follow-up work to be carried out to ascertain the mineral potential of some
IP anomalies.

M. Marc Boivin, consulting geophysicist for X-Terra Resources, was involved in the
survey design, quality control of the field data and reporting.
2.

THE GROG PROPERTY
2.1

Location and Access

The survey area is crisscrossed by a network of secondary trails and roads from
which we can access Highway 17, which passes a few kilometers from the northern end of
the property. By successively taking Highway 17 and Highway 11 northward for 35 km,
we can reach the city of Campbellton located on the southern shore of Chaleur Bay at the
mouth of the Ristigouche River.

2.2

Description

The Grog Property consists of 38 contiguous mining claims subject to an option
agreement between X-Terra Resources Inc and NB Gold Inc, from which X-Terra can get
a 70 % interest on this exploration project (refer to the Press Release date April 22, 2019).
This claim block lies within the confines of 1/50,000 scale NTS sheets 21O10, 21O11,
21O14 and 21O15. The location of the IP lines, overlain onto the property claim map, is
illustrated in Figure 2. The reader will find the details of the claims that were covered by
the current survey listed in Table 1.
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Table 1

List of Claims covered by the IP Survey

GRID

CLAIMS COVERED

Grog

7211, 7683, 8167, 8239, 8241, 8243,
8270, 8359, 8396, 8397, 8398, 8413

Figure 2

Field Work Location and Property Claims Map
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2.3

Survey Grid

The lines were mainly implemented along roads and trails that crisscross the
northern part of the property, without any line-cutting done before the geophysical survey.
During the survey, GPS receivers were used to determine the location of the lines that were
surveyed, by measuring reference control points every 100m. The related information was
saved in the UTM-19N_NAD83 coordinate system (see section 4.1). The grid itself
consists of sixteen (16) lines, mainly oriented in an E/W direction and ranging in length
between 0.775 and 9.80 km.

Figure 3

Survey Grid & Topography
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3.

TECHNICAL SPECIFICATIONS OF THE IP SURVEY

3.1

Overview

The induced polarization survey was accomplished by Mr. Bastien Jean under
the supervision of Mr. Simon McCrory, field work coordinator with Géophysique TMC.
In total, 56.975 linear km of IP using the dipole-dipole electrode array were realized during
this campaign, which took place from June 5th to 26th, 2019 (Table 2).

Table 2

Field Work Production Report

SURVEY LINE

PRODUCTION

L-1+00
L-2+00
L-3+00
L-4+00
L-6+00
L-7+00
L-8+00
L-9+00
L-10+00
L-11+00
L-12+00
L-13+00
L-41+00
L-42+00
L-43+00
L-44+00

From -98+00 to 0+00 = 9.80 km
From -34+75 to 0+00 = 3.475 km
From -44+25 to 0+00 = 4.425 km
From -32+00 to 0+00 = 3.20 km
From -74+75 to 0+00 = 7.475 km
From -57+25 to 0+00 = 5.725 km
From -55+00 to 0+00 = 5.50 km
From -40+50 to 0+00 = 4.05 km
From -17+75 to 0+00 = 1.775 km
From -40+00 to 0+00 = 4.00 km
From 0+00 to 10+50 = 1.05 km
From -8+00 to 0+00 = 0.80 km
From -7+75 to 0+00 = 0.775 km
From 0+00 to 9+00 = 0.90 km
From 0+00 to 9+50 = 0.95 km
From 0+00 to 30+75 = 3.075 km
Total= 56.975 line-km

3.2

Induced Polarisation Survey
3.2.1 Electrode Array

The dipole-dipole electrode array was used for the induced polarisation survey. The
nominal a spacing between the electrodes was set to 25 metres and six (6) separations were
read (n= 1 to 6). In the dipole-dipole array, the transmitting and receiving electrodes are
moved simultaneously along the line (Figure 4).
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Figure 4

The Dipole‐Dipole Electrode Array
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3.2.2 Equipment used
The induced polarization equipment consisted of a transmitting and receiving
apparatus using a commuted signal. A motor generator drove the GDD Instrumentation
TX-II transmitter capable of supplying 1.8 kW of continuous power. Stainless steel
electrodes were used to inject a stable current. The bipolar current waveform had an 8second period with a 50% duty cycle (Figure 5).

Figure 5

Transmitted Current Signal at C1‐C2
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+I

‐I
8 sec.
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The primary voltage, denoted Vp and chargeability, denoted M were measured
every 25 metres using an Iris Instruments Elrec Pro Time Domain Receiver. The decay
curve was separated into 20 pre-programmed slices (Figure 6).

Figure 6

Decay Curve Integration Windows at P1‐P2
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3.2.3 Calculation of the Apparent Resistivity and Chargeability
Apparent resistivity was calculated according to the following formula:
Dipole-dipole array:

a =  n (n+1) (n+2) a VP/I (in .m) where

a = dipole separation (a = 25 meters)
n = multiple of dipoles (n = 1 to 6)
Vp = Primary Voltage (mV)
I = Transmitted Current (mA)
The chargeability M corresponds to the weighted average of twenty (20) windows
and is expressed in mV/V.
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4.

DATA PROCESSING AND REPRESENTATION
4.1

Coordinate System

The maps that are submitted in this report, as well as the final databases transmitted
to the Customer, are referenced to the UTM, Zone 19N in the NAD83 datum (Table 3).

Table 3

Local Projection Parameters

PROJECTION PARAMETERS
Datum
Ellipsoid
Major Axis Radius
Inverse flattening
Type
Central Meridian

NAD83, Zone 19N
GRS80
6,378,137.00 m
298.257223563
Transverse Mercator

Latitude of origin

0 N
500,000 m
0m
0.9996

False easting
False northing
Scale factor

4.2

69 W

IP Data Processing and Representation

▲
2D resistivity and chargeability inversion models: For each line that was
surveyed, the data quality was initially checked, and the information saved in separate
Geosoft databases. Part of this information was then subsequently exported to RES2DINV
compatible file formats to carry out the inversions with the software program developed
by M.H. Loke. The 2D models used by the inversion process consist of a series of blocks
having their distribution and size automatically generated by the program using the
distribution of the points in the pseudo sections, which is a function of the electrode array.
The depth of the bottom row of blocks is set to be approximately equal to the equivalent
depth of investigation (Edwards 1977). During the initial loading of the files, there is a
correction applied on the RES/IP data for the surface topography effects, when the
information is supplied. The inversion routine itself basically uses a non-linear leastsquare optimisation technique, and most parameters are automatically fixed by the software
program.
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▲

Representation of the IP data

IP Pseudo-sections: The measured values of resistivity and/chargeability are initially
illustrated as pseudo-sections at a 1/2,500 scale. On each of these sections, the 2D
inversion models of resistivity and chargeability have been displayed with the vertical
depth in metres as the vertical axis. All in all, sixteen (16) pseudo-sections were generated
to illustrate all the IP lines that were surveyed during this campaign.
▲
IP Maps (Figures 7 and 8): Resistivity (R)/chargeability (C) slices at 25 metres
of vertical depth were extracted from the 2D inversion models in order to generate the
contour maps (see also section 4.3).

4.3

List of Maps and Associated Grid Files

The Geosoft Oasis Montaj software package was used to process the geophysical
data as well as to generate the maps at a 1/10, 000 scale. For each of them, the outlines of
the road network and the watershed are illustrated. This information was either received
from the Customer representative or downloaded through the National Topographic
Database (NTDB), which is accessible online and regularly updated by a Federal
Government agency. The different documents that are included with this report were also
submitted in the JPEG and PDF formats, as well as geo-referenced *.tiff. Table 4
summarizes the different maps that were produced for this report, as well as the * grd or
voxel format digital files generated by processing the geophysical data.

Table 4
Map

List of Maps and Associated Grids Files

Description

Grid and Voxel Files

Units

(UTM_19N-NAD83)
C336-0
C336-1A
C336-1B
C336-2

Survey Grid and Topography
IP Results, Ground Model of Resistivity @ 25 m
of Vertical Depth
IP Results, Ground Model of Chargeability @ 25
m of Vertical Depth
Interpretation, IP anomalies superimposed onto the
Model of Chargeability @ 25 m of Vertical Depth

DEM_Grog.grd

meters

IPG RES25m.grd

ohm-m

IPG CHA25m.grd

mV/V

IPG CHA25m.grd

mV/V
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Figure 7

IP Survey, Model of Resistivity @ 25 m of Vertical Depth
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Figure 8

IP Survey, Model of Chargeability @ 25 m of Vertical Depth
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5.

SURVEY DATA ANALYSIS

▲
Survey Data Quality Control (Table 5): The nominal spacing between the
electrodes was set to 25 m; the objective being to delineate/resolve anomalies caused by
thin and closely spaced bodies that have variable sulphide contents. The IP readings were
acquired with the dipole-dipole electrode array (a=25 m, n= 1 to 6). In normal conditions,
this configuration should allow us to attain an approximate depth of penetration of 50 m.
The mean intensity of the injected current was 0.22 A and the Vp primary voltages read on
the farthest dipoles (n= 6) were on average 16 mV. The IP decay curves did not indicate
any abnormal effect likely to downgrade the quality of the apparent chargeability readings.

Table 5

IP Survey Specifications and Statistics

GRID

SURVEY SPECIFICATIONS & STATISTICS

Grog

Electrode Array: Dipole-Dipole
Nb of Rx Lines: 16; Rx Line spacing: Nb of Tx Lines:16; Tx Line spacing: P1-P2 Spacing: 25 m; Separation factor: variable n=1 up to 6
Transmitted current: Min. (0.010), Max (0.5), Average value (0.22) Amp
Measured Potential: Min (0.5), Max (12184), Average value (169) mV
Resistivity: Min (22), Max (25335), Average (1395) ohm*m
Chargeability: Min (-7.9), Max (68.6), Average (10.3) mV/V

▲
Summary Maps:
The resistivity and chargeability contour maps were
generated from the 2D inversion results at 25 m of vertical depth. They are interpreted to
highlight bedrock signatures likely devoid of the influence of the overburden (Figures 8
and 9). The initial review of these documents allows to observe that the strongest
polarisable areas are typically correlated with resistivity lows, as well as delineated within
the confines of quite more conductive ground (geological units). The more extensive
polarisable and conductive terrain were in fact outlined towards the west. Elsewhere, the
geological setting appears slightly different eastward, where the IP anomalies are typically
more localised.

▲
Interpretation Methodology: Typically, the indirect reconnaissance of the goldbearing structures could be related to their associated pyrite content (Table 6).
Chalcopyrite, bornite, native copper and silver arsenides will be direct markers of the
sought-after structures, if they are associated with gold. The amount of polarisable
minerals, the thickness of the structures as well as their vertical and lateral extents, will
ultimately determine the amplitude of the anomaly.
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Table 6

Comparative Chargeability Values of some Minerals
Mineral

Chargeability (ms)*

Pyrite
Chalcocite
Copper
Chalcopyrite
Bornite
Magnetite

13.4
13.2
12.3
9.4
6.3
2.2

*- The duration of the square wave was 3 s and the decay was integrated over a period of 1s (1% vol. concentration).

The inversion models, as illustrated on the IP pseudo sections, allow us to estimate
the location and, to a certain extent, the shape of the anomalous targets. However, these
models are always more extensive than the targets that created them in the first place. The
chargeability and resistivity anomalies have been indicated on the IP sections and then
graded according to their relative strength (Table 7). At this stage, the irregular line path
used for the reconnaissance survey does not allow to outlined IP axes, but this could be
done later where in-fill line blocks are to be completed. The interpreted IP-RES anomalies
where transposed onto the interpretation map where they are superimposed onto the
chargeability model generated at 25 m of vertical depth.

Table 7

IP Interpretation Legend
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▲
Review of the 2D Inversion Models and Main IP Axes: The inversion models
indicate the local presence of a relatively thin and likely very resistive surface layer
(overburden), which should not exceed a thickness of 15 m. At first glance, it probably
consists of sands and gravels.
As for the bedrock signatures, the chargeability targets are typically indicated by
moderate to very strong anomalies (Ma > 15 mV/V), the latter being mainly correlated with
resistivity lows. The swarm of closely spaced and very strong IP anomalies interpreted
along some lines, are for now mainly interpreted as lithological. They are correlated with
resistivity lows and could map, for instance, clay-rich geological formations. Nonetheless,
this assumption needs to be confirmed following the review of the regional data or through
additional ground follow-up. Elsewhere, the survey also highlights several
localised/individualised IP anomalies that could be the potential markers of disseminated
to sulphide-rich mineralisations hosted within altered sequence of rocks.
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Figure 9

IP Anomalies superimposed onto the Chargeability Model @ 25 m of
Vertical Depth
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6.

CONCLUSION

The reconnaissance lines completed on the northern part of the Grog Property
allowed us to interpret a high density of IP anomalies, typically correlated with resistivity
lows. As such, it represents an interesting outcome in a sedimentary environment.
Furthermore, this result also clearly enhances the interest of this area underlined by a
circular airborne radiometric potassic anomaly, east of which was mapped the Grog Gold
Showing. For now, because the survey lines are quite accessible, ground mapping should
be carried out in order to try to assess the geological type of some of these anomalies. The
most favorable targets should subsequently be surveyed using a detailed IP reconnaissance
grid with a more regular line direction. At this stage, the same electrode array is
recommended, however we suggest increasing the number of separations to 10, in order to
improve the penetration to bedrock when overburden is observed (dipole-dipole, a= 25m,
n= 1 to 10).
The interpretation of the IP data embodied in this report is essentially a geophysical
appraisal of the Grog Property. As such, it incorporates only as much geoscientific
information as the author has on hand now. X-Terra Resources geologists thoroughly
familiar with the area are in a better position to evaluate the geological significance of the
various geophysical signatures. Moreover, as time passes by and information provided by
follow-up exploration programs is compiled, exploration targets recognized in this study
might be downgraded or upgraded.

Respectfully submitted,
Joël Simard, P.Geo./Geoph

Marc Boivin , P.Geo./Geoph.
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