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3.3 TiTAN 2D MULTI-PARAMETER INTERPRETATION

This section’ presents a description of the most significant geophysical anomalies and potential
targets interpreted from the final Titan-24 DCIP and MT inversion models. A brief description of the results
and targeting recommendations are also provided in this section.

The interpretation is presented as figures containing 2D sections and plan maps of the MT Resistivity
(pw4 models), DC Resistivity (smDC models) and IP Chargeability (smIP models) with an overlay of the
final Titan-24 target areas and anomaly trends. Additional 2D and 3D sections and plans are included in
Appendix G and Appendix .

For the resistivity plots, cool colors (blue series) represent resistivity highs and warm colors (red
series) resistivity lows. Alternatively, for the IP cool colors represent chargeability lows, warm colors
represent chargeability highs. Unless specified otherwise, all resistivity plots are in the 100-100000 ohm-
meters color range and the chargeability plots in the 0-30 milliradians range.

The interpreted target areas, which are not geologically unique, are derived from the 2D Chargeability
and 2D DC Resistivity and MT inversion models. The 3D inversion results corroborate the interpretation
derived from the 2D inversions, although less detailed results were obtained from the inversions. Details
on 3D inversion models and parameters are available on Appendix | and J.

The anomalies were classified and assigned a target priority according to amplitude, size and multi-
parameter IP, DC and MT Resistivity association as follows:

e High priority targets:

o Anomalies exhibiting a strong to moderate IP response (>15 milliradians), DC and MT
resistivity low association (rho <10000 chm-meters); interpreted to be massive to stringer
copper and/or zinc sulphide mineralization.

o Anomalies exhibiting a strong to moderate IP response (>15 milliradians), DC and MT
resistivity moderate to high (or gradient) association (rho <100000 ohm-meters). Interpreted
to be stringer to semi-massive zinc and/or copper sulphide mineralization.

e Moderate priority targets:

o Anomalies exhibiting moderate IP response (>5-15 milliradians), DC and MT resistivity low
association (rho <10000 ohm-meters); interpreted to be stringer to disseminated copper
and/or zinc suiphide mineralization and alteration.

o Anomalies exhibiting moderate IP response (>5-15 milliradians), DC and MT resistivity
moderate to high (or gradient) association (rho <100000 ohm-meters). Interpreted to be
stringer to disseminated sulphide mineralization and alteration.

o [ow priority targets:

o Weak IP response (<5 milliradians), DC and MT resistivity moderate to high association (rho
5000-100K ohm-meters); interpreted as consistent with weakly disseminated concentrations,
alteration zones, or structures.

o Deep MT resistivity lows (rho <1000 ohm-meters at >500 meters depth); consistent with deep
mineralization, structures and/or feeder zones.

A total of seven (7) Titan multi-parameter IP Chargeability, DC & MT resistivity anomalous zones have
been identified at Loveland. Of all the interpreted responses, one (T1) Titan anomaly has been classified
as high priority target for follow up. Two (T2 and T3) anomalous zones are classified as moderate and four
(T4 to T7) zones are classified as low priority. Additionally, two (MT1 and MT2) deep MT anomalies are
classified as deep low priority targets for follow up, see Figure 5.

7 The final models of the inversion results only are shown in this section. It is useful to review the actual data input into the 2D
inversion (Appendix E) and all the raw data, which is available in the Logistics Report previously submitted.
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332 Moderate Priority Titan Anomalous Zones

Two (2) anomalous zones (T2 and T3) are classified as moderate priority for drill targeting at
Loveland.

Anomalous zone T2 (moderate Priority)

This zone (T2) is located in the central part of the survey grid and extends from line L9900N at station
4400E, to L10800N at station 4600E, see Figure 8, Figure 9 and Figure 10.

This anomaly consists of a near surface moderate IP response (<15 milliradians) associated with
moderate to low DC and MT resistivity response (<15000 chm-meters). The southern part of the anomaly
show stronger response with low resistivity association, and is probably associated with an increase in the
sulphide mineralization. The MT model indicates a significant low resistivity anomaly beneath T2,
indicating a deep source of mineralization.

No significant mineralization is documented for the south portion of T2. Although, zinc and copper
sulphide mineralization have been documented on W-04-04 (on L10600N) at approximately 100m depth,
explaining the source for this anomaly, see Figure 10.

The potential for T2 is located from line L9900N to L10200N. Drillholes DDH-1 on L10200N at station
4400E, and DDH-6 on L9S00N at station 4500E are recommended for testing this Titan anomaly.

2D Chargeabiiity isosurfaces for 10 milliradians (violet) and 20 miiliradians (red)
with 20 PW MT Resistivity Section overlay, L9900E -
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Fiqure 8: 3D View Depicting the Moderate Priority DCIP & MT Zone T2 on L. 9900N
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2D Chargeability Isosurfaces for 10 milliradians (violet) and 20 milliradians (red)
with 2D PW MT Resistivity Section overlay, L9900E
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Fiqure 11: 3D View Depicting the Moderate Priority DCIP & MT Zone T3 on L9900N
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2D Chargeabiiity Isosurfaces for 10 milliradians (violet) and 20 miiliradians (red)
with 2D PW MT Resistivity Section overiay, LI900E
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Figure 13: 3D View Depicting the Deep MT Zones MT1 & MT2 on L9900N

The interpreted MT anomalies may be caused not only by the presence of zinc and copper sulphide
mineralization at depth. Iron sulphide, graphite and other rock forming minerals, alteration zones,
geological structures (magnetic gabbro dykes), or a combination of the aforementioned factors can be the
source of these Titan responses.

In cases where the deep MT anomalies are an extension of the shallower Titan DCIP chargeability
and MT anomaiies, a higher priority may be assigned to these responses if significant results are
encountered when targeting the upper shallower anomalies.

Additional information on the inversion models and parameters are included in Appendix G and
Appendix I. Plan Maps and Sections in Geosoft format are also included in these appendices.
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4. CONCLUSION AND RECOMMENDATIONS

4.1 CONCLUSIONS

The Titan-24 survey has successfully identified geophysical anomalies in the DCIP and MT raw data
and inversion models which may represent zinc and copper VMS mineralization and/or alteration zones
from near surface up to approximately 700 meters depth.

The MT inversion models show good resolution of the anomalies to approximately 1.5 kilometer
depth. The DCIP & MT interpretation could possibly be affected by structures, which run parallel and/or
sub-parallel to the survey lines.

The interpreted DCIP and MT anomalies and the target prioritization were mainly based on the
anomaly amplitude, extent, the Titan multi-parameter association, and the available geological and
sulphide mineralization on the property. However, the interpreted anomalies may not necessarily be
related to zinc and copper mineralization. Other sources, such as iron-rich formations, graphite, clay and
fault systems can produce similar DCIP and MT responses.

A total of seven (7) DCIP and MT anomalous zones have been identified for follow-up at Loveland.
One (1) zone has been classified as high priority exploration target for zinc and copper sulphide
mineralization at depth. Two (2) zones have been classified as moderate priority, and four (4) Titan
anomalous zones represent low pricrity. in addition, the MT inversion models have resolved two (2) deep
anomalous zones from approximately 600 meters to >1.5 kilometers depth that may represent deep
mineralization, alteration zones, feeder channels and/or structures., see Table 2 and Figure 14.

4.2 RECOMMENDATIONS

The foliowing recommendations are derived from the interpretation at Loveland:

1. Drill testing the high priority target T1.

2. If favourable drill results are obtained when drilling the high priority zones, then the moderate
priority targets T2 and T3 should be drilled.

3. Review and evaluate all available geological and geochemical data in the vicinity of the low
priority areas T4, T5, 76 and T7 for further targeting these zones.

4. If mineralization is encountered when drilling the anomalies above the deep targets, consider
extending the drilling to test the deep source of the MT responses.

5. When the deep MT targets (MT1 and MT2) are drilled, follow up with downhole BHTEM, and
consider physical property logging on all drilled Titan targets to understand and explain the
source of the responses observed.

6. Integrate all available geo-scientific information into 3D Gocad earth model and perform
physical property and 3D query evaluation to corroborate the interpreted Titan anomalies.

7. Examination and/or acquisition of additional surficial geophysical data (Gravity, Magnetics,
TEM, etc) to further enhance the interpretation and drilf targeting is recommended.
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The depth of penetration of the signal depends on its frequency and the resistivity of the rocks. The
depth at which the signal amplitude has been attenuated to 37% (1/e) is called the skin depth and is

defined:
o= i = 503(\/2]0;1)
\ uoo A

where
& = skin depth
1 = magnetic permeability
o = conductivity=1/resistivity
® = angular frequency=2xrf
p=resistivity=1/conductivity

The ratio between the two measured components (E and H) is the electrical impedance. The
impedance (denoted Z) is defined as [Z’=( E/H | The impedance is a complex number because the E
and H fields are out of phase. Note that Z, E, and H are all functions of frequency.

The complex impedance is used to calculate an apparent resistivity as follows:
| 2
P, :—}Z‘ (ohm.m)
HO

The apparent resistivity is also a function of frequency. At any frequency the fields must travel through
the overlying geology. The apparent resistivity depends on the integrated (weighted) conductance of the
rocks being sampled. It is a smoothly varying function of frequency because it represents the average
resistivity of a progressively larger volume of the subsurface. On a log resistivity-log frequency plot the
apparent resistivity generally can not exceed a slope of +/- 45 degrees.

The phrase “apparent resistivity” arises from the volume averaging. At a single frequency the electric
and magnetic fields measurements can be used to calculate an impedance. This impedance depends on
the resistivity of a large volume of the subsurface. The impedance can be thought of as the impedance of
a half-space that would provide identical measurements to the actual subsurface.

The calculated phase or apparent phase is the difference between the measured E field phase and
the measured H field phase. If the subsurface is one-dimensional (1D} or two-dimensional (2D) the phase
is related to the resistivity. The Hilbert formula (minimum phase wavelet) relates the phase to the slope of
the apparent resistivity curve. If the slope of the resistivity curve (on a log-log plot) is 0 the phase is 45
degrees. If the resistivity is increasing with decreasing frequency the phase is less than 45 degrees. If the
resistivity is decreasing with decreasing frequency the phase is more than 45 degrees. As the apparent
resistivities are constrained to a slope of no more than 45 degrees on a log-iog plot, the phases are
constrained to remain in a quadrant, between 0 and 90 degrees.

The phase measurement is largely independent of the apparent resistivity measurement. The Hilbert
relationship provides an independent way to calculate the apparent resistivity curve from the phase data.
There are effectively two independent measurements of the resistivity curve, providing a powerful check
on data quality.

The apparent resistivity and phase curves are the primary parameters used in the interpretation of MT
data. For a layered (1D) earth the apparent resistivity and phase data can be converted into intrinsic
resistivity versus depth simply by accounting for the volume averaging nature of the method. There are a
variety of algorithms for doing the conversion. The conversion is not unique. Some algorithms provide
smoothly varying intrinsic resistivity versus depth functions (Occam inversion, Bostick transform). Others
provide distinct layered solutions (Marquardt inversion).

1D modeling and inversion raises the following points:
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Apparent resisti

A single MT site provides information about resistivity versus depth. This is a major
distinction from potential fields techniques that only provide information about relative
variations along a profile.

The conversion from apparent resistivity versus frequency to intrinsic resistivity versus
depth is not unique. It is susceptible to equivalence. In particular any sharp resistivity
contrast can be replaced by an equivalent transition zone.

[n a layered model the thickness of a resistive layer is well resolved. The resistivity of
a resistive layer is poorly resolved.

In a layered model the conductance (conductivity*thickness) of a layer is resolved.
Neither the thickness nor the conductivity is uniquely resolved.

Once the constraint that the subsurface is composed of distinct, resolvable, units is
imposed the 1D inversion of MT data is essentially unique. Resolution is excellent
(better than 5% of depth).

vity versus frequency is the most fundamental way of looking at the data in the

interpretation phase. While the overall process is complex, with advanced processing techniques and
inversions, it is important to keep in mind that the subsurface structures are apparent in the raw data — the
apparent resistivity plots.

The following sequence of illustrations is intended to introduce the apparent resistivity versus

frequency sounding

curves. But it is also intended to highlight the relatively complex, but understandable,

relationships between the observed data and subsurface structure.
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labeled Rho-XY and Rho-YX. The first, Rho-XY, refers to the apparent resistivity (Rho) calculated from Ex
and Hy.

Once full tensor measurements are made in the field it is possible to mathematically rotate the fields
to any arbitrary coordinate system. Traditionally, the data are rotated independently at each frequency to
maximize the difference between the two apparent resistivity sounding curves. This puts the data into
“geologic” or “principal” coordinates.

One sounding curve will have the electric field in the geologic strike direction and is referred to as
“Transverse Electric” or TE. The other mode will have the electric field in the geologic dip direction and is
referred to as “Transverse Magnetic” or TM. Note that TE and TM are interpretive designations, and refer
to geologic strike. XY and YX were simply geometric designation.

For a layered (1D) earth the two measurements are identical. When the structure is 2D or 3D the
lateral resistivity variations will distort (often severely) the simple 1D response. The distortion of the fields
by complex structure is realized in the apparent resistivity data as “anisotropy”. This is a divergence
between the two apparent resistivity sounding curves.

The measurement of two orthogonal apparent resistivity sounding curves provides valuable
information. Both curves reflect the resistivity structure underlying the site. Both curves will show
increasing or decreasing resistivity at a frequency in response to resistivity structure under a site. The two
apparent resistivity curves will diverge in response to lateral resistivity variations.

If the site is located on the resistive side of a lateral resistivity contrast the TE mode will be slightly
suppressed due to the contact and the TM mode will be significantly biased up by the contact. If the site is
located on the conductive side of a lateral resistivity contrast the TE mode will be slightly biased up while
the TM mode will be significantly biased down by the contact.

For a 2D resistivity structure the TE mode is always providing an indication of the integrated
conductance of the volume being sampled. It will always be a slowly varying function of position. The TM
mode is responding dramatically to the presence of changes on the lateral resistivity boundaries, and will
dramatically overshoot on the resistive side of a contact and undershoot on the conductive side. The
anisotropy (divergence of the two sounding curves) is diagnostic of a lateral resistivity contrast.

The following simple model demonstrates most of the critical 2D behaviours. The model consists of a
100 Ohm-m host with a 10 Ohm-m basin on the right. There is a 1 Ohm-m layer buried within the host and
below the basin. The response is shown at two sites, one immediately on the resistive side of the basin
contact and the other immediately on the conductive side of the contact.
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Inversions and forward modeling are used to derive the subsurface resistivity structure from the data.
The primary interpretation tools are 2D inversions. Problems emerge when the real world, complex, data
are not consistent with the simplistic 2D assumptions. In a perfect world we would use modeling and
inversion programs capable of reflecting the full complexity of the subsurface. However, in practice
incorporating too much complexity in the modeling and inversion programs results in very coarse models
which are incapable of resolving exploration targets. Instead, we must find ways to remove some of the
complexity from the actual data. To this end, we have developed the Titan “EVA” data processing stream:

e Rotation to principal coordinates. The inversion algorithms presume that we have
acquired a true geologic dip profile. In reality, geologic dip is often difficuit to define, and
seldom known prior to acquisition. However, because we have acquired full tensor data
we can rotate our data to the geologic dip direction after acquisition.

e Eigenvector processing. 3D structures can introduce complex “rotations” of the electrical
currents. These rotations produce effects, such as excessively steep resistivity curves
and out-of-range phases, which would be impossible to fit with 2D modeling programs. By
relaxing the assumption that the electric and magnetic fields are orthogonal, eigenvector
analysis provides a unique and trivial methodology for simplifying complex 3D data.

e 1D inversion for curve fitting. Real data are often noisy, and inconsistent. Out-of-range
phases are a typical example of features seen in real data that can not be fit using 2D
inversion. It is often best to make use 1D inversion to make interpretative decisions about
how to “best” fit the data, rather than letting the 2D inversion thrash trying to fit
inconsistent data.

Once these data processing techniques have been completed the data are inverted. Generally, two
inversions of the MT data are done. The first inversion uses an approach (a model norm) that explicitly
looks for the “smoothest” model consistent with the data. This approach essentially finds the minimal
subsurface structure consistent with the data. The second inversion uses an approach (a model norm)
that looks for a model most consistent with the known geology.

For the geologically constrained inversion we use a proprietary approach developed by Dr. Phil
Wannamaker. This approach uses the geologic constraints as a target, while not imposing any intrinsic
smoothing on the inversion. The approach finds the maximum structural information, at the risk of
sometimes including structure not required by the data. It represents an effort to extract the maximum
exploration information from the data.

Both approaches are valid, and important. A smooth model approach to inversion can be viewed as
finding the least possible useful exploration information. However, it does provide an independent
assessment of what the data actually require. The geologically constrained inversion will provide a much
sharper subsurface image. But it will also reproduce the known geology where the data does not require a
change to the model. Without an independent smooth model inversion it can be hard to determine
whether a geologically constrained inversion has confirmed the geologic interpretation, or simply doesn’t
have any information either way.
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The Halverson-Wait model was proposed by Halverson et al. (1981) as an extension to the Wait
(1959) model of the impedance of “volume loading” of spheres, given by:

30
1+26

Where G is a geometric factor, p is the resistivity of the media, v is the volume loading (the volume

Z(a))=g 1—3v| 1—

fraction of chargeable “spheres”), 5 is the sphere surface impedance. The Wait model was designed to
provide an explanation of the differences in the shape of decay curves from different polarizeable targets,
but does not describe very well the physical attributes of the rocks.

The Halverson-Wait model expands the Wait coated sphere IP model to include a new formulation of
the sulphide-rock interface impedance, based on field studies and laboratory tests on samples. It is
closely correlated to the Pelton et al. (1978) Cole-Cole model and is given by:

5,
Z(w):% -3y 1-— /2

Where ris the sphere radius and is equivalent to T - the Cole-Cole time constant (r = TK). The v
volume loading compares well to m — the Cole-Cole chargeability (see equation below) — and the
exponent k is equal to ¢ - the Cole-Cole frequency dependence (Halverson et al., 1983). For sulphide
systems, the r-factor reflects the size or interconnection of the sulphide grains and the k-factor reflects the
electrical characteristics of the sulphide surfaces. An example of time domain Halverson-Wait model
responses is shown in Figure J.1.

Time-Domain Halverson-Wait Response Showing WiTH and WITHOUT Volume Loading
T T T T T T

— 12% Vol Loading
- — No Vol Loading

[
I
1

0 1 L 1 ) i 1 T - —
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Normalized Time (sec/period)

Fiqure J.1: Polarizeable versus Non-Polarizeable TDIP Response using Halverson-Wait Maodel
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In practice the Titan chargeability decays are fit to a Halverson-Wait model. In order to solve for the
volume loading v, the r-factor and k-factor are set to the standard (typical) Halverson-Wait values of 1.0
and 0.2, respectively. In the Halverson-Wait model the theoretical PFE (for infinite bandwidth), which
equates to the theoretical chargeability in the Cole-Cole equation, is thereby defined by the volume
loading:

PFE =m = 2"
(24 3v)

and m is output in units of milliradians.

INVERSION THEQORY

An excellent overview and introduction to both the philosophv and use of inversions in aeophysics is
available on the University of British Columbia (UBC) website Oldenburg
et al.,, 1998).

Several points, detailed on the website, are crucial to understanding the Titan-24 approach to
exploration:

¢ Inversion is a powerful ‘tool’, not a ‘solution’.

e Inversion is not normally “unique”. Given noisy and incomplete data of inherently limited
resolution there are usually an ‘infinite’ range of models that fit' the data equally well.
Recognition of this inherent non-uniqueness is why inversion must be viewed as a tool
rather than a solution. Understanding and exploration of this non-uniqueness is an
important part of the interpretive process.

¢ Inversion finds a model that fits’ the data. The precise definition of 'fit' can be critical in
the actual model that is found.

e The inversion depends on the data, and the data errors. The importance of the data
errors is often overlooked.

e Inversion depends on a “model norm” -~ the mathematical definition of which model the
inversion should try to find. This definition is almost as important as the actual data in
determining the final inversion model.

Mathematically, inversion is the process of minimizing a function. The choice of which function to
minimize ultimately defines the inversion model. Schematically, this function might be expressed:

¢ = +f = (misfit) + S (model norm)
0 < f< oo 15 aconstant
This defines a function to be minimized that consists of some function that minimizes the data misfit,

combined with some function that finds a “smooth” model. Beta represents a relative weighting between
fitting the data and smoothing the model.

Clearly, the data misfit function must be defined in more detail. One approach might be:

N Fml—-d°
¢d :Z :[ ] i

E.

i=1 i
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This function defines the data misfit as the sum of the individual misfits squared, normalized by the
errors associated with each data point. It is a very common, and stable, definition of the data misfit.

An important point not made on the UBC website is that the errors depend on many factors. The most
common measure of data errors is simply the repeatability of the voltage and current measurements in the
field. This may be misleading as there are also “errors” associated with electrode positioning, geologic
complexity (2D vs 3D, but also coupling of shallow and deeper structure), and errors in the numerical
calculation of model responses and inversion.

Another point not sufficiently detailed on the UBC site is the importance of not overestimating the data
errors and fitting the data as closely as possible. Most geophysical techniques, but particularly electrical
techniques, have large responses to shallow structure. This is expressed as “pant legs” in DC/IP, or
“statics” in MT. The response to deep structure is generally a very subtle component of the data,
compared to the sensitivity to shallow structure. Without excellent data, and an excellent match between
the data and model response, the deep structure will not be imaged to the degree necessary for
commercial exploration.

The model misfit function must also be defined in more detail. One of the most flexible definitions is
the one used by UBC:

I Am—-my) dvra, J- c(m:ﬂ;)) A
vo CZ

x

@ (mm)=q, j(m— m, )Zdv-i-(/,x
vol

vo

In this definition there are three components to the “model norm” (or “smoothness” constraint, or
“regularization”), each of which contains an o constant (as, ax, az) that are commonly referred to as
“alpha parameters”. The first component is simply an overall difference between the model and a “target”
model, the second component is a horizontal smoothness, and the third component is a vertical
smoothness. The three “alpha” parameters (as, ax, oz) represent a relative weighting of each
component. A fourth variable, m,, refers to the starting or reference model — either a half-space or
geophysical constraint — that also has a profound influence on the model-misfit.

The UBC website provides an excellent example of the importance of selecting an appropriate “model
norm”, reproduced in Figure J.2

In this example the expected response of the top figure was computed. These ‘data’ were then
inverted six times, using different “model norms” (as, ax, az My). The lower six figures show the range of
valid inversion models that can be produced. Note that six of these models are essentially mathematically
equivalent, they all “fit" the data.
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2D DCIP Unconstrained Inversions:

The DC Resistivity and IP unconstrained inversion models were calculated using the UBC DCInv2D™ 2p° algorithm (Oldenburg & Li, 1994) and
IPView-lIC® platform.

Multiple unconstrained inversion models were produced in order to arrive at the final 2D inversion models. Smooth inversions were executed for
both, the DC resistivity and IP datasets.

The Smooth DC and IP Inversion Models® w e derived from setting the chi® factor to NULL. The as’, ax and ay® parameters were also set to
default (NULL). The data was further edited as necessary to achieve convergence with a final resulting chi factor of 1 or less. No Sharp Inversion
Models were produced or included in this interpretation report.

One set of Smooth IP inversion models was derived assuming a homogenous half-space (conductivity distribution set to NULL). This model
(calculated apparent chargeability distribution} was useful for defining and/or improving the interpretation of the chargeability models when the resulting
IP inversions were distorted by incorporating a DC model with high resistivity gradients.

Three DC and IP models were derived as follow:

1. Line L# smDC: Smooth DC “Resistiv " inversions from inverting the voltage data {contained in the raw L#.csv file). The Smooth DC
inversions were topographically correc 3 according to the Quantec inversion mesh (L# _meshPLDP.txt), and the elevation file (L#E.topo)
from the GPS survey files.

2. Line L# smlP: Smooth IP “Chargeability” inversions from inverting the phase data (contained in the raw L#.csv file). The Smooth IP
inversions used the Titan 2D conductin  * model (derived from the Smooth DC “Resistivity” inversions), and were topographically corrected
according to the Quantec inversion me  (L# _meshPLDP.txt), and the elevation file (L#E.topo) from the GPS survey files.

3. Line L# smIP nullcond: Smooth IP “nullcond or half-space conductivity” inversions from inverting the phase data (contained in the raw
L#.csv file). The Smooth IP "nullcond” inversions used the half-space conductivity, and were topographically corrected according to the
Quantec inversion mesh (L# _meshPLL ixt), and the elevation file (L#E.topo) from the GPS survey files.

3D DCIP Unconstrained Inversions:

With the use of the 3D inversion codes written by de UBC-GIF group (university of British Columbia) DCIP3D both a conductivity and chargeability
model were calculated using the same data (although with a different estimated error values to accommodate the difference in mesh and inversion ap-
proach), which was used as input for the 2D invel ans. The input data were referenced according to NAD83 UTM zone 17 N, and a square grid was
built, with 50 m x 50 m x 50 m cubes. The results trom the 3D inversions are available in the digital archive in Geosoft Voxet format.

* UBC-Geophysical Inversion Facility (GIF): Department of Ear  ind Ocean Sciences at the University of British Columbia.

 IPView: Version 2.1.5 beta (Industrial imaging Co., Inc. ) Written by B. Petrick and Licensed to Quantec Geoscience Ltd.

® The inversion models presented in this report are the most consistent models according fo the degree of association with the DC and MT results and the available geological information.
Additional inversion models are available in the Digital Archive attached to this Interpretation Report.

® The chi parameter controls the inversion misfit.

" The as parameter controls the degree of closeness between the constructed model and the initial model.

® The ax and ay parameters control the horizontal and vertical s noothness of the model respectively.
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MT Data Preprocessing:

The initial data input into the Geotools database were line-station data, taken directly from the EDI archive®. The raw impedance tensor data span
the 0.1 Hertz to 10000 Hertz bandwidth, with a data density of approximately 6-8 points per decade. Data points with high noise levels were removed
from the Apparent Resistivity and Phase curves prior to inversion. In some cases, low frequency data <1 Hertz was not included in the inversion due to
low signal-to-noise levels. High frequency (>1000 Hertz) phase data, not consistent with the resistivity data, was excluded.

1D MT Inversions:

One-dimensicnal (1D) inversions for each mode (XY and YX) of the unrotated data (Eigenvector Latorraca Deconvolution) were generated for each
site using the Occam 1D algorithm (Constable, S.C., R.L. Parker, and C.G. Constable, 1987). The 1D inversion is used to make interpretative
decisions about how to “best” fit the data, and ensure that the apparent resistivity and phase are smooth and consistent. The calculated apparent

resistivities and phases from the 1D models are then interpolated to obtain 12 frequency responses per decade. Stitched 1D Determinant sections
were also created.

2D MT Unconstrained Inversions:

The MT inverse models were calculated using the Geotools™ MT processing and model-inversion platform. Several MT 2D PW inversions were
run using different starting models ("RLM" smooth models and Stitched 1D Determinant sections), as well as different combinations of the data (TM

phase, TM resistivity, TE phase and TE resistivity) before arriving at the final 2D models. Only two sets of RLM and PW models are presented for the
final interpretation.

Four (4) “RLM” smooth (“Mackie"} models were constructed using the conjugate gradient algorithm (Rodi & Mackie, 2001)10. The inversion
parameters for the Smooth “RLM” models used a maximum of 100 iterations, Tau set to 3, and a noise floor of 5%. The inversion models were
calculated using different combinations of the interpolated TM (resistivity & phase), and TM (resistivity & phase) curves, in the 0.1 to 10x10° Hertz
bandwidth. Stitched 1D Determinant sections were used as starting models for the smooth inversions as well. The RLM models were derived as follow:

1. L# rim1 _it#: Smooth inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.
“rim1" uses the half-space equal to 2500 Ohm-meters as starting model, and was calculated using TM (phase + resistivity) data only.

2. L# rim2 it#: Smooth inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.

“rim2” uses the half-space equal to 2500 Ohm-meters as starting model, and was calculated using TM (phase + resistivity) and TE (phase)
data only.

3. L# rim3 it#: Smooth inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.

“rim2” uses the half-space equal to 2500 Ohm-meters as starting model, and was calculated using TM (phase + resistivity) and TE (phase+
resistivity) data.

4. L# rim4 it#: Smooth inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.

“rim42" uses the Stitched 1D Determinant model as starting model, and was calculated using TM (phase + resistivity) and TE (phase+
resistivity) data.

® Data contained in the “Geophysical Survey Logistics Report” Digital Archive.

"° Rodi, W., and R L. Mackie, 2001. Nonlinear conjugate gradients algorithm for 2-D magnetotelluric inversion: Geophysics, 66, 174-187.
CA00516T - May, 2008

Appendix E3




Wudrnies weossience Lid. Western Kidd Resources Inc.
Titan-24 DCIP and MT Surveys Loveland Project, near Timmins, ON

Four (4) sets of 2D PW models (pw1 to pw4) were derived from inverting the unrotated data, using different smooth “RLM" as starting models.
Different combinations of datasets (TM phase, TM resistivity, TE phase and TE resistivity) were tested before arriving at the final 2D models. The TM
(phs+rho) and TE (phs+rho) modes inversions (pw4 models "y were used for presenting the interpretation.

The PW inversion mesh parameters used 50 single rows, and a regularization width/depth ratio of 0.1. The finite element and regularization
meshes were constructed using frequencies at 10k, 1k, 100, 10 and 0.1 Hertz, a column width of 40-50 meters (for smooth RLM and PW, inversions
respectively), 100 rows maximum and a minimum row-thickness of 10 meters. The MT inversion models were calculated using the interpolated
resistivity and phase curves, in the 10000 Hertz to 0.1 Hertz bandwidth, assuming a maximum of 5% error for the resistivity and 3 degrees for the
phase, at a minimum of 4 to 6 equi-spaced frequencies per decade.

A total of four (4) PW models were derived as fi  w:

1. L# pw1 it#: Conjugate inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.
“pw1” models used the “rim1" smooth inversions as starting models, and were constructed using TM (phase + resistivity) data.

2. L# pw2 it#: Conjugate inversions der :d from inverting the 1D fitted and interpolated data, with no rotation of the principal components.
“pw2” models used the “rim2” smooth inversions as starting models, and were constructed using TM (phase + resistivity) and TE (phase)
data.

3. L# pw3 it#: Conjugate inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.
“pw3” models used the “rim3” smooth inversions as starting models, and were constructed using TM (phase + resistivity) and TE (phase+
resistivity) data.

4. L# pw4 it#: Conjugate inversions derived from inverting the 1D fitted and interpolated data, with no rotation of the principal components.
“pw4” models used the “rim4” smooth inversions as starting models, and were constructed using TM (phase + resistivity) and TE (phase+
resistivity) data.

It is useful to review the actual data input into the 2D inversions and all the raw data, which is available in the Project Logistical Report submitted
previously. Only the final models of the inversion results are shown in this appendix. Note that the inversion models presented in this appendix are not
always derived from the final iteration of the inversion program.

The following pages will present a set of five figures (a to e) per survey line containing the DCIP and MT raw data and the inversion results, in
ascending order as:

a) 2D DC Resistivity (left) & 2D IP Unconstrained Inversion Results (right) with Observed Data and Calculated Models.

b) 2D IP Unconstrained Inversion Results (using half-space conductivity) with Observed Data and Calculated Models.

¢) 2D MT unrotated Raw Data (left) and Stitche 1D Models (right).

d) MT Resistivity (left) and Phase (right) Frequency Profiles (resistivity range: 100 to 100,000 ohm-m, phase range: 180 to ~180 degrees).
e) 2D PW MT Resistivity Inversion Models.

1" . . )
(pw4) Plane Wave Unrotated inversion models calculated from TM (phase & resistivily) and TE (phase & resistivity) data.
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d) L10200N: MT Resistivity and Phase (right) Frequency Profiles
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APPENDIX F. LIST OF MAPS'

GLOSSARY OF TERMS

SMDC - SMOOTH DIRECT CURRENT RESISTIVITY

SMIP — SMOOTH INDUCED POLARIZATION

NULLCOND — UBC INVERSION MODEL USING THE HALF SPACE CONDUCTIVITY AS REFERENCE

Pw — PLANE WAVE MT INVERSION MODEL

TITAN 2D CROSS-SECTIONS (MAPS IN OASISMONTAJ FORMAT)

Western Kidd Resources [nc.
Loveland Project, near Timmins, ON

PAGE MAP TYPE g_rii:#;rrjr\%gt??:;mapL

G1 Unconstrained UBC Smooth 20 DC Resistivity L9900N smDC.map

G2 Unconstrained UBC Smooth 2D IP Chargeability (nullcon) L9900N smIP nullcon.map
G3 Unconstrained UBC Smooth 2D IP Chargeability L9900N smIP.map

G4 Unconstrained PW (TM + TE model) 2D MT Resistivity (determinant) L9900N PW4 _it30.map

G5 Unconstrained UBC Smooth 2D DC Resistivity L10200N smDC.map

G6 Unconstrained UBC Smooth 2D IP Chargeability (nullcon) L10200N smIP nullcon.map
G7 Unconstrained UBC Smooth 2D IP Chargeability L10200N sm[P.map

G8 Unconstrained PW (TM + TE model) 2D MT Resistivity (determinant) L10200N PW4_it28.map
G9 Unconstrained UBC Smooth 2D DC Resistivity L10400N smDC.map

G10 Unconstrained UBC Smooth 2D IP Chargeability (nullcon) L10400N smiP nullcon.map
G11 Unconstrained UBC Smooth 2D IP Chargeability L10400N sm!P.map

G12 Unconstrained PW (TM + TE model) 2D MT Resistivity (determinant) 1.10400N PW4 _it30.map
G13 Unconstrained UBC Smooth 2D DC Resistivity L10600N smDC.map

G114 Unconstrained UBC Smooth 2D IP Chargeability (nullcon) L10600N smiP nullcon.map
G15 Unconstrained UBC Smooth 2D IP Chargeability L10600N smiP.map

G16 Unconstrained PW (TM + TE model) 2D MT Resistivity (determinant) L10600N PW4 _it23.map
G17 Unconstrained UBC Smooth 2D DC Resistivity LL10800N smDC.map

G18 Unconstrained UBC Smooth 2D IP Chargeability (nulicon) L10800N smIP nullcon.map
G19 Unconstrained UBC Smooth 2D IP Chargeability L10800N smiP.map

G20 Unconstrained PW (TM + TE model) 2D MT Resistivity (determinant) LL‘10800N PW4_it28.map

For details on other inversion models and Maps refer to Appendix E “TITAN-24 Inversion Results”, and “Digital Archive HDD”. All section

maps are grouped and archived in separated folders according to their line numbers.
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DEPTH LEVEL PLAN MAPS (MAPS IN OASISMONTAJ FORMAT)

Drawing Name
PAGE MAP TYPE (Lineffmaptype.map)
G26 2D Resistivity (Z=50m} - Unconstrained UBC Smooth 2D Resistivity smDC at 50m depth.map
2D Chargeability (Z=50m) - Unconstrained UBC Smooth 2D IP smIP nullcon at 50m
G27 | Chargeability (nullcon) depth.map
G238 élzslii(set?\nl?tt;wty (Z=50m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 50m depth.map
G29 2D Resistivity (Z=100m) - Unconstrained UBC Smooth 2D Resistivity smDC at 100m depth.map
2D Chargeability (Z=100m) - Unconstrained UBC Smooth 2D P smiP nullcon at 100m
G30 Chargeability (nullcon) depth.map
2D Resistivity (Z=100m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 100m
G31 Resistivity depth.map
G32 2D Resistivity (Z=250m) - Unconstrained UBC Smooth 2D Resistivity smDC at 250m depth.map
2D Chargeability (Z=250m) - Unconstrained UBC Smooth 2D IP smIP nullcon at 250m
G33 Chargeability (nullcon) depth.map
2D Resistivity (Z=250m/TM 4TE) - Unconstrained 2D PW4 MT mtRes PW4 at 250m
G34 Resistivity depth.map
G35 2D Resistivity (Z=400m) - Unconstrained UBC Smooth 2D Resistivity smDC at 400m depth.map
2D Chargeability (Z=400m) - Unconstrained UBC Smooth 2D IP smlP nullcon at 400m
G36 Chargeability (nullcon) depth.map
2D Resistivity (Z=400m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 400m
G37 Resistivity depth.map
G38 2D Resistivity (Z=600m) - Unconstrained UBC Smooth 2D Resistivity smDC at 600m depth.map
2D Chargeability (Z=600m) - Unconstrained UBC Smooth 2D IP smiP nulicon at 600m
G38 Chargeability (nullcon depth.map
arg
2D Resistivity (Z=600m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 600m
G40 Resistivity depth.map
2D Resistivity (Z=1000m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 1000m
G41 Resistivity depth.map
2D Resistivity (Z=1500m/TM +TE) - Unconstrained 2D PW4 MT mtRes PW4 at 1500m
G42 Resistivity depth.map

INTERPRETATION PLAN MAPS (MAPS IN OASISMONTAJ FORMAT)

PAGE MAP TYPE Dr‘awmg Name
(Line#tmaptype.map)
Titan-24 Geophysical Interpretation Plan Map over 2D Chargeability at Interpretation Plan over 2D
100m depth Chargeability at 100m
G43 °P depth.map
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