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EXECUTIVE SUMMARY

Introduction

A Titan-24 survey was commissioned by Apollo Gold to assist with their ongoing exploration program at
the Black Fox Mine Property in Northern Ontario. At Black Fox, nine (9) survey lines, between 1.9 and
2.7km long, were acquired at 200m line-spacings and 100m stations, totaling 19.7 km of coverage. The
MT and DCIP data were interpreted using 2D computer inversion and the results, in relation to the known
geology, are described in this document.

The Titan system is a multi-channel, distributed acquisition survey, recording broad band Magnetotelluric
resistivity data (AMT/MT), D.C. Resistivity data and Induced Polarization chargeability data. The system
provides high multiplicity data sets utilizing 24bit Sigma Delta A/D conversion and Full waveform
instantaneous Time series data acquisition. The Titan system consists of 3 main elements: 1) its
acquisition system, 2) its digital signal processing, and 3) its 2D-3D interpretation capability.

The Titan-24 system is used to provide three independent data sets capable of accurately measuring
subsurface resistivities to depths in excess of one kilometer, and chargeabilities (mineralization) to depths
of 400-600 meters.

Survey Objectives
The primary objectives of this survey were:

1. ldentify disseminated sulphide pods in the first 200m of depth

2. Look for flow type ore characterized by 5-10% massive disseminated sulphides in
the 0-700m range with DCIP and deeper (700-1300m) with Titan MT Resistivity

3. Detect structural flexures within the subsurface

4. Provide additional structural information and targeting ability for deep (=400m) dril!
programs.
in addition, based on later discussions/geologic evidence provided by Apollo Gold
5. Detect sulphide-poor/magnetite-depleted, ankerite-altered zones, along the Destor-

Porcupine Break, with similar characteristics to the ultramafic volcanic-hosted Black Fox
gold deposit.
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Figure 1: Black Fox Project General Location Map
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Project Results

The Black Fox MT and DCIP Titan surveys have successfully mapped major structures potentially
relating the Destor-Porcupine Break (DPB) and also identified numerous resistivity and chargeability
anomalies for follow up.

Specifically, to the Black Fox Property, the Titan system responded as follows:

o]

In general the data quality is good to excellent, with an average error of <0.1% for the DC voltage
and <0.1mrad for the IP phase, as well as <1/20™ of a decade for the MT resistivity and
<3degrees for the MT phase — this, in spite of the close proximity of man-made and mine-site
culture.

The Titan surveys have identified as many as 57 separate DCIP and MT anomalies, including 72
highest priority features, which resemble the Black Fox sheared/altered/magnetite-depleted
/sulphide-poor ultramafic-hosted target model, and are also aligned along the DPB. In addition,
at least 25 high 2"° priority targets were identified. The remaining third of the targets (20) feature
resistivity and chargeability combinations which differentiate these from the other primary targets.

Based on the magnetite-depleted/low sulphide target model and the physical property data
collected, the Black Fox type-response is a "chargeability low" and a major contact-type
structural feature in the resistivity (Type ). Although unusual, it indeed appears to explain the
Titan responses we obtained over the Black Fox/Glimmer mine site (see Figure 2and Figure 3).

On nearly all the lines, several mod-large IP voids were identified which appear to lay along major
DC-MT geoelectric structures - these seem to be strongest east of line 800E to 1600E, and in
close proximity to the inferred Destor-Porcupine Break and it is believed these are the areas
worth following. However, chargeability low targets are difficult to identify with assurance
because they also closely resemble barren lithologic unit. Without the magnetics, it is hard to
differentiate between the two.

In addition, 3 other types of Titan targets were identified, all of which were based on chargeability
highs, relating to possible disseminated to massive sulphides, with varying types of resistivity
association — specifically, Type Il = Destor-Porcupine stockwork-type (Res contact structure + IP
high); Type !l = Qtz-carbonate altered type (High Res + IP High) and, finally, Type IV = massive
sulphide or clay-altered type (Low Res + IP High). Of the three types, Type Il and, possibly also
Type Ill, represent the target-classes which best describe the geologic model described in the
initial survey objectives and is also most favoured in Archean gold environments.

In general, the Titan targets are aligned along up to 3 separate horizons, which lie north, south
and subparallel to the DPB. In addition 71-2 north-south chargeability trends have also been
defined, which may represent mineralized structural breaks (Figure 3).

In general the target size ranges from 100 x 100m to >400 x 400m, and the average depth of
burial is >100m — with many DCiP-defined mineralized bodies extending below §00-750m and
MT-defined structures and contacts mapped to below 1-1.5km.

DCIP has proven to be the best indicator of anomalous chargeability relating to both the presence
and/or absence of disseminate sulphides associated with Black Fox and other Archean lode-gold
mineralization, within the upper 350-750m of the bedrock. In the present evaluation, the IP
chargeability has been used as the primary sulphide mapping and targeting tool.

MT has proven to be the best indicator of geologic structure along the inferred Destor-Porcupine
Break. Inthe medium to lower depth range (>300m-1.5km), the MT inversion results have been
able to define major moderate to steeply-dipping resistivity contacts, likely ascribed to major
structure and/or lithology, and which correlate well with the DCIP anomalies, but also often
extending to great depth. As a result, the MT is used as the preferred structural mapping tool at
Black Fox.
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Conclusions

The exploration objectives have been favourably answered, using the Titan-24 distributed acquisition
technology and integrated geologic and geophysical interpretation. In response to the survey objectives,
the following conclusions can be drawn:

s Several resistivity contacts down to 1 km have been mapped consistently by MT.

¢ Some low resistivity features on these contacts have been identified by DC inversions.
Most of these features show up on MT sections as well.

e The most significant contacts correlate with the Destor-Porcupine Break (DPB).

o Numerous chargeability anomalies (highs and lows) have been identified, that likely
define sulphides (or magnetite), which often lie on the structures defined by the resistivity
contacts. They represent interesting drilling targets.

The interpretation consists of a schematic structural interpretation and our Titan targets overlain on each
of the 3 or 4 types of 2D inversion models which were produced — however the interpretation mainly
utilized the 2D MT Resistivity, for the structure, and the 2D Sharp Model DCIP Chargeability (see Figure
2), for the chargeability high & low features, which are primary indicators of sulphide mineralization and
magnetite. Of note, the cross-sectional structural geophysical interpretation offered is crude (i.e., due to
poor line-to-line continuity of some features) — the primary objective is to emphasize the various breaks
and resistivity contacts in the MT models, which are then used to correlate against the IP highs and lows.

As a general rule, the MT resistivity and, to a less extent, the DC resistivity results appear to have
identified various resistivity breaks and contacts, which could be used to correlate against the IP
chargeability highs and lows, which are primary indicators of sulphide &/or magnetite content. In our
opinion, the Titan results are defining major subvertical structures, particularly along the inferred Destor-
Porcupine Break (DBP), as well as more subtle south-west dipping features. Similar geologic /
geoelectric features have been identified in our OMET Titan studies in Red Lake (see Figure 5). Based
on these resdults, it is believed that IP highs and/or lows, which lie along any MT or DC structural breaks,
represent targets of interest for gold exploration (Figure 4).

A list of prioritized targets was produced and an explanation of the geologic model and also the borehole
physical property results that the interpretation was based upon. These are listed in a line-by-line basis,
with approx. 4-6 targets per line, and are prioritized from 1 to 4 - essentially representing the 4 main,
contrasting types of Titan anomalies that have been identified on the Black Fox property. Each type has
its own combination of physical properties (resistivity & chargeability).

Recommendations

The Titan-24 approach has had two valuabie applications at Black Fox: A) Evaluation and Guiding drill
targets, and B) Accountable and Scientific Analysis of geological concepts and ideas, geophysical results
during and post-drilling to minimize follow-up holes. In addition, we recommend that:

a) Depending on various petrophysical models which are considered to be favourable in the Black
Fox geologic context, these Titan anomalies need to be studied, drilled and calibrated to gain
further geologic knowledge of the property. In particular, with regards to explaining the four
contrasting anomaly types (Types [ to IV} encountered, in order to confirm the source material
and to focus drilling onto other favourable targets of a similar type/physical property mix.

b) That drill-testing of the Titan anomalies should be conducted in a systematic fashion, by: i)
working from known geology to lesser known, ii) from the shallow to deeper targets, iii) from the
center of coverage, where the geoelectric structure is best defined in the 2D inversions, to the
outside of coverage, where it more poorly defined, due to 2D aperture, and iii) from the multi-
parameter anomalies (IP+DC+MT) Titan-defined targets to the more poorly-correlated (or deep
MT) single-parameter anomalies.

c) Any drilling should focus in on the center of the anomalies that we've described in our anomaly
table and cross-sections. The overall dimensions and depths are added to facilitate the drilling
effort.

d)} The Titan coverage should be extended along strike, to the northwest and southeast, in order to
identify other targets similar to Black Fox along the Destor-Porcupine Break. |f the more
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southern or northern anomalies also prove favourable, consideration should be given to extend or
shift the future survey coverage, north and south, in order to provide adequate anomaly definition
— extending the lines to a distance approximately 2X the desired depth of investigation.

e) Titan targets that are drilled should be logged using borehole Petrophysics, in order to determine
the true geologic source of anomalies, and also surveyed with borehole transient EM (BHTEM) to
detect off-hole conductors and to identify the nature and extent of in-hole sulphide mineralization.

A 3D Gocad model of the property should be built and queried for fully integrated drill targets.
Other elements for the query may include geochemistry, assays, depth, etc. Following this,
censideration should be given to perform additional geologically-constrained inversions, in order
to further refine the interpretation, if there is sufficiently good geological control and petrophysical
database for the property. If so, unknown and potentially important targets can be more easily
discriminated from the known geology, particularly at depth.
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Figure 99: VIEWIogTM Borehole Petrophysical Logs for Hole 03BF 109

Apolio Gold Exploration
Black Fox Project
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1. INTRODUCTION

During the period of April 25" to May 4™, 2003, joint tensor magnetotelluric (MT) and dc resistivity\induced
polarization (DCIP) surveys were undertaken for the Black Fox project of Apollo Gold Corp., using the
Titan-24 distributed array system, developed by Quantec Geoscience Inc., of Toronto, ON. The survey is
designed to characterize the geophysical response of the geologic environment, specifically the electrical
resistivity and the chargeability of the underlying bedrock, extending to great depth.

The primary objectives of this survey were:
« Identify disseminated sulphide pods in the first 200m of depth

¢ Look for flow type ore characterized by 5-10% massive disseminated sulphides in
the 0-700m range with DCIP and deeper (700-1300m) with Titan MT Resistivity

o Detect structural flexures within the subsurface

» Provide additional structural information and targeting ability for deep (>400m) drill
programs- Identify disseminated sulphide pods in the first 200m of depth.

In addition, based on later discussions/geologic evidence provided by Apollo Gold

o Detect sulphide-poor/magnetite-depleted, ankerite-altered zones, along the Destor-Porcupine
Break, with similar characteristics to the ultramafic volcanic-hosted Black Fox gold deposit {(see
Figure 6).

 ADester - Porcupine
AW Fault zone

Figure 6: Black Fox Project Regional Structural Geologic Model.
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2. SURVEY DESCRIPTION

e Project/Grid Areas Surveyed:
e Survey Types:

e Survey Dates:

e Survey Coverage:

2.1 LOCATION

e General Location:

e Township:

e Province:

o Nearest Settlements:
¢ Nearest Highway:

e UTM Zone:

¢ Latitude/Longitude:
e UTM position':

Apollo Gold Exploration
Black Fox Project

Black Fox Mine

TITAN-24 DISTRIBUTED ARRAY TENSOR MAGNETOTELLURICS
(MT) & DC RESISTIVITY AND INDUCED POLARIZATION (DCIP)

April 25 — May 4, 2003
9 lines (19.7 line-km)

The Black Fox mine grid is located approx. 10 km east
from Matheson. All lines are crossing the Hwy 101
(Figure 7 and Figure 8).

Beatty and Hislop Twp.

Ontario

Matheson and Iroquois Falls, On

Hwy 101

17

Approx.: N 48° 32' 18.75”, W 80° 20' 29.53"
Approx.: 548605mE, 5376369mN

I

JNatabeag

t'aﬂsntcm i ‘ §

Black Fox Mine ~
11 & 10 e

4mi
OE—Z3km

Remote *

-~

- — = -

Munro lake

_ Haoiyre
‘Black River-mathesan
"lamure

Figure 7: Black Fox Project General Location Map.

" UTM coordinates (NADB83) positioning (GPS) supplied by Apoilo Gold Corp. 05-2003).

Quantec Project QG285
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2.2 SURVEY GRID.
¢ Established by:

s Coordinate Reference System:

e Line Direction:

Line Separation:

Station Interval:

Method of Chaining:

Apollo Gold Exploration
Black Fox Project

Previously established for Apollo Gold Corporation.

Survey Grid Coordinates
referenced to UTM (NAD83) Coordinates (Table I)%.

Azimuth N-035°

200 meters

100 meters

Metric, secant distance (GPS)

Figure 8: Black Fox Project - Line Locations and Base map’

Line No. Survey/Array Survey/Array UTM Coord. Start UTM Coord. End
Coord. Start Coord. End
0+00E 10008 900N 547144E 5375450N 548121E 5377098N
2+00E 800S 1500N 547443E 5375510N 548538E 5377529N
4+00E 800S 1500N 547664E 5375401IN 548725E 5377427N
6+00E 800S 1300N 547772E 5375343N 548826E 5377150N
8+00E 10008 1500N 547850E 5375021N 549121E 5377236N
10+00E 13008 1400N 547837E 5374743N 549251E 5377034N
12+00E 10008 1100N 548172E 5374854N 549231E 5376707N
14+00E 10008 800N 548300E 5374824N 549333E 5376290N
16+00E 10008 1000N 548438E 5374718N 549600E 5376437N
Table I: Survey Line Locations and UTM Reference
| Qe
-'—,;—Il %’_
-
§ e
o
b v
'bm‘.. e e S

2 Note: Survey Grid and existing Mine Grid approx. subparallel; Survey coord. 1025E/225N corresponds to Mine coord. 10000E/10110N.

3 Note: Titan survey lines overlain onto digital basemap of mine-site translated to UTM (Nad83/Zone 17) using basepoints
(Nad27/U17) supplied by Apollo Gold Corp. (G. Quigley, APG, pers. comm., July-2003). Claim and topographic base from OMNDM
claimap3 website (ref., http://www mndm.gov.on.ca/mndm/mines/slidesiclaimap3; E. Martinez, QGI, pers. comm., July-2003).

Quantec Project QG285
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2.3 SURVEY PERSONNEL

+ Project Manager:

Data Processing (office):

In-Field Crew Chief/Observer:

Geophysical Technicians:

Field Technicians:

Apollo Gold Exploration
Black Fox Project

Kevin Blackshaw

Kevin Smith
Susanna Scappin

Neil Maukonen

Claude Chiasson
Trent Retallick

Alain Dufour

Eric Dufour
Jacques Frenette
Eric Hotvedt
Donny Maclaren
Jason Ploeger

Pat Van De Kraats
Carmen Vouko

2.4 SURVEY COVERAGE
241 DCIP Surveys

LINE SETUP | MINIMUM MAXIMUM MINIMUM MAXIMUM
C1 C1 P1 P2
0+00E 1 10508 950N 1000S 1000N
2+00E 1 800S 1450N 7508 1500N
4+00E 1 850S 1450N 800S 1500N
6+00E 1 850S 1250N 800S 1300N
8+00E 1 10508 1450N 10008 1500N
10+00E 1 12508 1350N 13008 1400N
12+00E 1 10508 1050N 10008 1100N
14+00E 1 10508 750N 1000S 800N
16+00E 1 10508 1050N 10008 1000N
TOTAL: 18.75 km

Table Il: Maximum and Minimum DCIP Center-Pole Electrode Position.

242 MT Surveys

LINE [ MIN EXTENT | MAX EXTENT | TOTAL (m)
0+00E 1000S 900N 1900
2+00E 750S 1500N 2250
4+00E 800S 1500N 2300
6+00F 800S 1300N 2100
8+00E 1000S 1500N 2500
10+00E 1300S 1400N 2700
12+00E 1000S 1100N 2100
14+00E 1000S 800N 1800
16+00E 1000S 1000N 2000
TOTAL: 19.65 km

Table lil: MT Survey Coverage (Pot-to-Pot).

Quantec Project QG285
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2.5 SURVEY SPECIFICATIONS

2.5.1  DCIP Surveys

Survey Array:

Receiver Configuration:

Pole-Dipole-Dipole Array (see Figure 9).

20 to 28 Ex = Continuous In-line voltages (Figure 10)
11 to 14 Ey = Alternating {2-station) cross-line
voltages*

¢ Array Length: 1800 to 2700 meters
e Number of Arrays/line: 1
¢ Dipole spacing: 100 meters

Sampling Interval:

Rx-Tx Separation:

Infinite Location:

Spectral Domain:

Ex = 100 meters
Ey = 200 meters

N-spacing (Py~Cy min) = 0.5 to 26.5
with maximum varying according to line-length

Approx. 9.5km north of grid.

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

— pole - pole

— pole - dipole (PDR)
— pole - dipole (PDL)
— dipole - dipole

;I lV

i,
i aTa el

A S

Figure 9: Common IP Electrode Arrays

252 MT Surveys

Technique:

Base Configuration:

Remote Configuration:

Array Length:

Number of Arrays/line:

Tensor soundings, remote-referenced

18 to 28 Ex = Continuous In-line E-fields (Figure 11)
10 to 14 Ey = Alternating (2-station) cross-line E-fields
1 pair LF coils

1 pairs HF coils

1 Ex =in line E-fields

1 Ey = cross-line E fields
1 pair LF coils

1 pair HF coils

1800 and 2700 meters
1

4 Note: Cross-Line Ey voltages obtained for future reference purposes — not presented in cross-sectional plots.
Quantec Project QG285
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Apollo Gold Explcration

Black Fox Project

POLE-DIPOLE DCIP ACQUISITION ARRAY LAYOUT

Up to 2.4 PER SETUP
(24 Continuous Ex Lines)

-~
Fixed C1 Injection Point

At “Infinity” (approx. 10km) Moving C2 injection Point
d ~10km Tx+Motor
Gen-Set
" w -— - - - at Base Truck
" " ” . . w W = "
. . ¥ - - I » » -
¥ . . - .

. - 1ch AM
2ch AM -
Evary 240 Site) = . (E""”z" Bite) U : El.drodos
2 per spread Py spread |

m m i v
100"" l?:w cp:l;;:nRUD \

at Base Truck

Line Amray = 60 chanrels maximum available (38 operational)
*Up to 15 two-channel Acquisition Modules (AMs)
*Up to 15 one-channel Acquisition Modules (AMs)
+1 Central Recording Units (CRU) at Base Truck
+1 PC-based CPU {at Base Truck)

Current Injection
at Dipole Mid-Points

*1 10kwatt Controlled-Source Transmitter (Base) Y
+1 Current Monitor (CM) at Base Truck

*Up to 30 Ex-Field Measurements per spread

*Up to 14 Ey-Fields Measured per spread

*4sec. Frequency-| D:maln( 125Hz) Ou(pul Waveform
+240 cyclelsec Full Wavef

+ Up to 36 Dipoles/Time-Series Evems Read per Current Injection J

Fiqure 10: DCIP Survey Layout for Pole - Dipole Array

¢ Dipole Spacing:

¢ Sampling Interval:

+ Ex/Ey Sampling Ratio:

+ E/H Sampling Ratio:

100 meters

Ey = 200 meters
Ex = 100 meters

Ey=9to 14
Ex=18to0 28

2 (see Figure 11)

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

¢ Remote reference Position:

o Data Acquisition:

Quantec Project QG285

UTM 0564989E, 5388578N (NAD27, Zone 17)

From Porcupine take the Highway 101 to Matheson.
Turn left onto Highway 101 east and travel 15.4Km
past the Apollo Gold mine to the Munro Lake n.6 road.
Turn left onto this gravel road and follow North for
about 12 Km to a clear-cut area.

The remote site is located 100m off the right side of the
road, in the clear-cut (see Figure 7).

Full-waveform time-series acquisition
Data processing/output in frequency-domain
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Apolio Gold Exploration
Black Fox Project

MT ACQUISITION ARRAY LAYOUT

3.2KM per SETUP
(32 Continuous Ex Lines)

100m

T
100m I 200m

-2 Central Recording Units (CRU)

»2 GPS Remote Synchronization clocks
+32 Ex-Field Measurements per spread

o e 1™ .. N

(Every 2"P Site) (Every 2¥° Site) CPU and =
16 per spread 15 per spread CRU -
t Basa Truc

Line Array = 61 channels maximum available (55 operational)
*Up to 19 two-~channel Acquisition Modules {AMs)
«Up to 14 one-channel Acquisition Modules (AMs)

+2 PC-based CPU's (Remote & Base Truck)

15 Ey-Flelds Measured per spread Remote

1 Hx and 1 Hy Msasurements per spread {Separate Reference Hx
High and Low Frequency Magnetomaeters) {Fixed during Survey) ESEE

1 Hx+Hy Measurements at Remote, 1 Ex+Ey references CPU and
*Separate 48kHz, 9600 and 120 cycla/sec Sampling Events CRU
+30 second to 20,000 Hz Frequency Bandwidth Measured Remoate Truc

L

3 {1 F_L—O

Y Electrodes

I

——te W

Magnetometers
(High & Low Frequency Colifs)

i L

Fiqure 11: MT Survey Coverage (Pot to Pot)

2.6 SURVEY PARAMETERS
2.6.1 DCIP Surveys

¢ Transmitter Waveform:
e Transmitter Output Current:

¢ Receiver Sampling Speed:

e Tx-Rx Synchronization:
e Time-Series Stacking:
¢ Read Time:

o Post-Processing:

¢ Spectral Chargeability Model:

¢ Time-Domain Decay Window:

® Final Raw Data Output:

Quantec Project QG285

30/256 Hz square waves at 100% duty cycle (~4sec Pos./Neg.)
0.1 amperes to 3.4 amperes

240 samples/second (24 bit A/D @ 120 db dynarric
range)

using current monitor (10 pusec time-accuracy)
20 cycles (fuli-waveform)
7.5 to 10 minutes per event

using QGI QuickLay™ v2.01.6

1) Time-series stacking

2) Robust statistics

3) Current waveform deconvolution
4) Digital filtering (60Hz + harmonics)

Decay parameters using Halverson-Wait model fit
To to Te= 800 to 2000 milliseconds

1) XY Position of Tx and Rx Dipoles
2) Normalized voltage (volts/ampere)
3) Voltage error (percent)

4) Phase (milliradians)

5) Phase error (milliradians)

6) Apparent Resistivity (ohm-metres).
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2.6.2 MT Surveys

+ Frequency Bandwidth:

+ Time-series Sampling:

* Remote-Base Synchronization:

¢ Time-Series Stacking:

e Sample/Record Time:

s Post-Processing:

Final Data Qutput:

2.7 SURVEY INSTRUMENTATION

» Receiver System:

o Transmitter (DCIP Surveys):

* Receiver Electrodes:

¢ Receiver Coils (MT Surveys):

Quantec Project QG285

Apolio Gold Exploration
Black Fox Project

Operating: 0.01 to 48000 Hz
Effective: 10s to 20000 Hz

High Range: 48000 samples/sec
Mid-Range: 9600 samples/sec or 12000 samples/sec
Low Range: 120 samples/sec

GPS clocks (10usec time-accuracy)

High Range: 1,534,999 samples
Mid-Range:  20°° (1,048,576) samples
LowRange: 2" (524,288) samples

High Range:  min. 3 events @ 30 seconds per event
Mid Range: 2 events @ 1.5 minutes per event
Low Range: 1 event @ 80 minutes per event

(total recording and retrieving time approx. 4 hours)

using QG! Quicklay™

1) Coherent noise rejection using remote-reference
2) Proprietary digital filtering (scrubbing)

3) Coherency sorting

4) Impedance estimate stacking

Auto and cross-power spectral estimates
(0.1-20,000 Hz @ 8 pts/decade) in EDI format

Quantec Titan-24 Distributed Array Acquisition System,
comprising:

- 61channels max. per system (up to 55¢ch operationally)
with internal A/D conversion (24bit @120db / dual
speed @120-48kHz), and buffer memory (6Mb).

22 x 2-channel Acquisition Modules {AMs)

17 x 1-channel Acquisition Modules (AMs)

AM data transmission using LAN cabling

- 2 Central Recording Units (QCRU), at base & remote
(MT surveys) reference sites (140Gb data storage)

- 2 GPS synchronization clocks (10nsec precision /
12.3MHz clock-speed), at base & remote (MT) CPU’s

- 2 PC-based Central Processing Units (base & remote)

ZONGE GGT-10 (10kW) with frequency/waveform

control, using CPU, and Current Monitor (CM}; with
truck-mounted Westinghouse 30kwatt alternator (400 Hz

@ 3-phase / 220V} with Kohler Command 25 engine (25Hp /
2 cyl) and Zonge VR-1 voltage-regulator.

Ground contacts using stainless steel rods

4 EMI model BF-4 (100sec to 600Hz) magnetometers
(Hx-Hy -2 at base / 2 at remote)

8 EMI model BF-6 (10Hz to 20kHz) magnetometers
(Hx-Hy -2 at remote / 2-6 at base).
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3. RESULTS AND INTERPRETATION

3.1 OVERVIEW

The Titan-24 surveys at Black Fox were designed to provide deep structural and lithologic information,
below conventional geophysical penetration depths (>200-250m), associated with potential Au-
mineralized zones along the Destor-Porcupine Break, as well as possible extensions to the Black Fox
Mine. This summary interpretation report presents the Titan data and 2D inversion results, in cross-
section and in plan, providing a brief description of these results, as well as selected targets which are
based on prioritized geologic models.

The Titan-24 system acquires three types of geophysical data — magnetotelluric (MT), direct current
resistivity (DC), and induced polarization (IP). The MT and DC data both measure the same physical
property — resistivity — which is sometimes an indicator of metallic mineralization, but is more often than
not controlled by the rock porosity. [P measures “chargeability” and is a near-direct indicator of the
presence of metallic mineralization, either massive or disseminated, most commonly various sulfides and
graphite — making it a useful tool for gold exploration. For this survey, all three data acquisition
capabilities of the Titan-24 system were utilized.

A detailed introduction to DCIP, specifically the Titan approach to DCIP, is included in Appendix D.
DCIP is an electrical method which uses the injection of current and the measurement of voltage and
decay to determine the subsurface resistivity and chargeability. Depth of investigation is controlled by
array geometry and transmitted current. The Titan surveys typically image DC resistivity to depths of 500-
750 metres, and the IP images to 350-500m, in subvertical tabular geologic settings. The difference in
penetration is a function of the relative physical property contrasts and relative signal-to-noise levels
between the two measurements. In fact, in certain conditions, several drill-tested examples with Titan
DCIP have demonstrated resolution depths exceeding 750m for the chargeability.

A detailed introduction to MT, specifically the Titan-24 approach to MT, can be found in Appendix E. MT
is an electromagnetic method which measures the subsurface resistivity to great depths. Natural time
variations in the Earth’s magnetic field, due to oscillations of the ionosphere and lightning, induce electric
currents in the ground. MT measures these natural signals. The depth of investigation is determined
primarily by the frequency of the measurement, and it can be to great depth. Depth estimates from any
individual sounding may easily exceed 20 km. However, the data can only be confidently interpreted
when the “aperture” of the array is comparable to the depth of investigation, so the inversion depth is
generally limited to about half the length of the profile — presently, 1-1.5km depths.

The primary tool for evaluating the Titan-24 data is two-dimensional (2D) inversion. A discussion of
inversion, focusing on the Titan-24 approach, is presented in Appendix F. The critical points are that an
inversion models depends on the data, but also the data errors, and the “model norm”. The inversion
models are not unique, may contain “artifacts” of the inversion process, and may not accurately refiect all
of the information apparent in the actual data. Inversions are a tool, a very powerful tool, but not a
“solution”. Inversion models need to be reviewed in a context of the data, model fit, and with an
understanding of the model norm used.

For each profile, in Appendix B, in addition to the raw pole-dipole-d1i%ole apparent resistivity and phase
results, 2D inversion results are also presented. The UBC DCInv2D ™ algorithm was used with smooth-
and sharp- model parameters. The purpose is to address model ambiguity. For the DC resistivity
inversion using a “smooth” model norm, but dispense with the corresponding “sharp” DC model. This is
because the sharp model of the DC resistivity inversion tends to push all the features in the model close
to surface. And so, for this reason, it is not very much useful in the data interpretation exercise, although
it does provide a model, which explains the data. However, in contrast, for the IP chargeability inversion,
we show both the sharp and smooth 2D models. We do this in order to compare the two models and
determine which features are absolutely needed to explain the data and which features are made up by
the inversion process (artifacts). We can use both models to also better assess the uncertainties for each
feature. For the DCIP inversions, data error adjustment and bad data rejection are used jointly to achieve
inversion convergence — in all cases, model convergence was achieved by minimizing the model misfit to
the number of points. All three DC and IP inversion models also are shown in scaled Geosoft plan and
cross-sectional forms in Appendix A.
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For the MT portion of the Titan survey, first the raw data pseudo-sections are shown in Appendix B. The
apparent resistivity and phase pseudo-sections provide a useful summary of the data. The pseudo-
sections consist of the apparent resistivity or phase data at each site as a function of frequency. The
horizontal axis is site location along the profile. The vertical axis for each plot is the log of frequency. This
indirectly corresponds to depth, i.e. that low frequency signals penetrate deeper into the earth.

For the raw MT, there are four sections, the upper two are for the in-line dipoles and the lower two are the
cross-line dipoles. Phase pseudo-sections for each mode are shown immediately below the resistivity
sections. The phase sections are closely related in information content to the resistivity sections. Phase
sections indicate the change in resistivity with respect to frequency. Low phases indicate areas of
resistivity increase with frequency while high phases indicate resistivities decrease with frequency. . As a
general rule, for MT, deep resistivity lows are always accompanied by MT phase highs. However, very
shallow conductivity structure can cause static-like (frequency independent) resistivity lows without
accompanying phase highs. Such feature in TE mode is removed before the inversion.

On the same page immediately after, we show the MT pseudo-sections of EVA processed data. The data
processing is somewhat interpretive and it is important to review the data processing approach and
impact. The four sections here no longer represent in-line and cross-line, they now represent geologic
strike (TM) apparent resistivity and phase in the upper two plots and geologic dip (TE) in the lower two
plots. These data have been “EVA" processed, including topographic stripping, rotation, eigenvector
decomposition, static shifts, static stripping and fitting the data with 1D models. The data pseudo-sections
are now more consistent with the 2D assumption inherent in the inversion.

For the MT inversions, we will show two models, RLM based on the smooth-conjugate gradient and PW,
developed by Quantec using a finite-element, Gauss-Newton solution — providing sharper, high-resolution
cross-section resistivity images. Again from the comparison of these two models, we can assess the
model feature uncertainties. Only the PW MT 2D models also are shown in scaled Geosoft plan and
cross-sectional forms in Appendix A.

The DCIP and MT data were inverted independently. In the Discussion of Results, in the following
section, the overall interpretation for the profile follows on a line-by-line, and method-by-method basis. In
the Prioritized Targets section, the three Titan 2D inversion results are combined and geophysical
features of interest, based on favourable physical property combinations, based on the geologic target
model and according to the physical property results, are identified for further follow-up.

In the images that follow, for the DC and MT resistivity, cool colors represent resistivity highs and warm
colors resistivity lows, i.e. conductive features. Alternatively, for the MT phase and for the IP, warm
colours represent chargeability highs and cool colours represent chargeability lows.

The data quality for this survey is excellent, due in part to the noise rejection capabilities of the Titan
technology, as well as the relatively high injected currents levels and bulk resistivities at Black Fox for the
DC, and also to good natural field signal levels for the MT. In fact, weak natural fields in the 300-3k Hz
bandwidth, known as the “dead band”, are either absent or minimized in the Black Fox sounding curves.
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3.2 DiscUSSION OF RESULTS

Shown below are images of the complete set of raw data and 2D inversion results for the DCIP and MT
surveys, for Line OE, accompanied by a discussion of the results for each of the technologies. The digital
images for the remaining lines (2E to 16E) are presented in Appendix B, for brevity sake. Scaled Geosoft
cross-sections and plans of the 2D inversion results are also presented in Appendix A.

3.21 Line0O+00E

DC Resistivity

The observed and calculated DC Apparent Resistivity pseudosections and he final 2D smooth body DC
Resistivity inversion, for Line OE, are shown in Figure 12. The excellent quality of the data and the madel
fits are clearly evident.
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Fiqure 12: Line 0E — UBC 2D Smooth DC Inversion Results.

IP_Chargeability

The observed and calculated IP Phase pseudosections and the final 2D sharp body 1P Chargeability
inversion, for Line OE, are shown in Figure 13. The corresponding 2D smooth body inversion results are
shown in Figure 14. The excellent quality of the data and the model fits are clearly evident,

There are well defined chargeability anomaly at sites 7508, 200N and 750N.
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Figure 13: Line OE — UBC 2D Sharp model IP Inversion results.
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MT Resistivity

Fiqure 14: Line OE — UBC 2D Sharp Model IP Inversion Results

Black Fox Project

The raw (measured) MT frequency pseudosections for Line OE are presented in Figure 15, from top to
bottom: a) the In-line (XY) apparent resistivity, b) In-line (XY) phase, ¢) Cross-line (YX) apparent
resistivity and d) Cross-line (YX) phase. The corresponding EVA processed Along-strike (TE) and
Across-strike (TE) MT pseudosections are shown in Figure 16. The excellent data quality is clearly

Quantec Project QG285
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evident,
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Figure 16: LOE - EVA-processed MT Apparent Resistivity and Phase Frequency Pseudosections

The 2D smooth-conjugate RLM MT resistivity inversion results for Line OE are shown in Figure 17 ard
the corresponding 2D Gauss-Newton PW MT resistivity inversion results are shown in Figure 18.
Quantec Project QG285 24 August, 2003



Quantec Geoscience Lid. Apollo Gold Exploration
Titan-24 MT & DCIP Report Black Fox Project

Relatively good (~8% rms) model-convergences were obtained.

2-D Model rim

100
150
220
320
460
680
- 1000

1000 — 1499,

2200. ‘
3200. 1
4600. |
6799. \

10000

Depth (METERS)

14999 .|
21999,
319089. |

0 200 400 600 800 1000
S — e—— | N-S§ |

Figure 17: LOE - 2D RLM Smooth-Conjugate MT Resistivity Inversion.
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Figure 18: LOE - 2D PW Gauss Newton MT Resistivity Inversion.

Discussion of Results

This line, which lies ~1km northwest of the Black Fox Mine, cross-cuts the Destor-Porcupine Break
(DPB) and hwy 101 approximately near its center, The MT data and inversion models clearly define two
major resistivity contacts at 750S and 250 N - the latter which may represent the DPB - and it confirms
the north dipping conductive feature shown on the DC section. The presence of the low resistivity block
may or may not continue to depth, contrary to what the image has shown. The TE apparent resistivity
increase in this conductive block can be explained by high resistivity truncation of the conductive block
along the strike (EW) direction.

Due to limited depth of penetration in DC resistivity, these two contacts, particularly the southern one, are
not well defined in the DC model. In fact the DPB appears to coincide with a weak, fault-like, low
resistivity zone near 300N. The thickness of the conductive overburden is exaggerated due to the
smoothness regularization of the inversions.

Comparing the two IP inversions leads to the impression that the IP data are sensing to an effective depth
of about 700 meters and there are four dominant chargeable bodies along the profile. The top and lateral
extent of these major chargeable anomalies are well defined. But their depth extent is far less certain.
The DPB appears to straddle the northernmost IP anomaly at 300N. The rock body or bodies caused
these anomalies can be anywhere within the center of the contour highs.

322 Line2+Q0E°
This MT profile is very similar to profile 0, except the southern contact has been moved to 500 S. The

DPB may correspond to the horst-like resistivity high, centred near 300N. The DCIP inversion model
shows overburden and thickening of it at 0 and also a major contact near 300 N, which correlates with the

5 For profiles. 200E to 1600E, refer to Appendix B for images of raw DCIP and MT data and 2D inversion models, and to Appendix A

for 2D Geosoft plots.
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MT horst near the inferred DPB.

The chargeability anomalies seen from the previous line seem to converge to 0 on this line, near the
inferred DPB. The resolution of the data is insufficient to make this judgment conclusive. The moderate
south dip of this large IP anomaly agrees with the geologic trends and may correspond to a disseminated-
sulphide or magnetite rich unit — possibly ultramafics.

3.23 Line4+00E

This profile, which lies 500m west of the Black Fox Mine, again, falls into the paradigm of the previous
two profiles, with the DC and MT identifying a major horst-like structure or contact near the inferred DPB.
In contrast, there is a contact to low resistivity MT feature towards the far north of the line, that comes into
the picture at around 400 N. Again the depth extent of these contacts is unclear/uncertain from the
comparison of RLM to PW models

The major chargeability anomaly, also defined on previous lines and lying at depth near the centre of the
profile, has a dip which agrees with the known geology and may represent a mineralized lithologic unit or
structure, which marks the DPB.

3.24 Line6+00E

This profile confirms the model of previous profiles, but the RLM model shows almost 1D like structure
while the PW model indicates the contact goes as deep as 500 — 2000 m. This is almost entirely due to
the inversion methodology differences between RLM and PW. However from the differences of the
model, we can conclude that the depth extends of these contacts are between 200 —2000 m. In northern
Ontario resistive terrain, the MT wavelength is too large to discriminate the depth extend better.

A prominent DCIP resistivity contact, which corresponds to the MT horst near 300N, appears to define the
DPB. Alarge, strong IP high appears to lie at depth, below the DC and MT structures.

3.25 Line8+00E

This line, which skirts the NW edge of the Black Fox Mine (situated near stn 300N), shows a good
correlation of resistivities derived from DC, PW and RLM of MT. There are low resistivity features at 250S
and 450N and high resistivity in between. Comparing the two IP inversions, we can conclude that there
are two large chargeable anomalies in close proximity to resistivity contacts, and a smaller but stronger IP
anomaly which is on-strike with the Black Fox Mine. This IP anomaly appears to be steeply dipping but
does not extend below 300-400m depths. The top of the northern and central anomalies are close to the
surface and the top of the southern anomaly is about 250 m.

326 Line 10+00 E

This line straddles the Black Fox Mine (situated near stn 250N — see Figure 19). The DC model
suggests that there is a large, significant low resistivity feature at 200-800m depths between 0 — 500N,
which lies below the Black Fox Mine, and is consistent with a large clay-altered zone. This anomaly also
shows up on RLM, but on the PW section, it becomes insignificant. A weak IP anomaly also corresponds
to this DC low, but may represent an off-line, edge effect. Again, as observed on previous lines, the PW
inversion appears to define a steeply dipping horst-like resistivity high feature across the DPB.

In the IP results, the Black Fox Mine and DPB coincide with a thin, shallow-north dipping IP high feature
in the near surface, and a large, well defined, pronounced IP low at depth— which is in agreement with the
magnetite-depleted, low-sulphide nature of the known gold mineralization at Black Fox, as well as the
borehole physical property data. Significantly, the prominent, west dipping IP anomalies, observed in
nearly all the previous profiles and identified as a possible mineralized ultramafic, are noticeably absent 0
which clearly distinguishes L1000E from these other lines. Comparing the two types of IP inversions
leads to the impression that there are three IP anomalies with the major one sits on the southern side of
the MT resistivity contact and the other two sitting on the resistivity contact clearly defined by the PW
model — with much of the deeper northern half of the profile apparently devoid of polarizeable rocks.
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Figure 19: Titan 2D Inversion results across Black Fox Mine along L. 1000E.
3.27 Line 12+00 E

The RLM model for this line, lying approx. 100m east of the Black Fox Mine, clearly defines the two
major resistivity contacts at 400S and 250N — the latter which coincides with the DPB. On the north side
of 250N, there is a low resistive feature showing up in DC, RLM and PW — similar to that identified below
the Black Fox Mine, along L1000E. The PW and DC model didn't define the southern contact very
clearly. There are IP anomalies associated with contacts and northern low resistivity feature, but most of
the highest chargeabilities occur in the south.

3.2.8 Line14+00 E

The correlation of resistivities derived from RLM and PW is excellent at this line. The south dipping
conductive feature on DC at 400N shows up vaguely on RLM and PW. . This can well explained by the
low resolution of MT compared to DC. This feature which was also defined below Black Fox Mine, along
L1000E, has moved north and deeper, relative to the previous 2-3 profiles. The IP shows anomalies on
contacts, but again the largest, strongest IP anomaly occurs along the southern end of the profile.

3.29 Line 16+00E

Along this easternmost profile, which lies >500m southeast of the Black Fox Mine, the correlation of
resistivities derived from RLM and PW is slightly worse than the previous line. However, the south
dipping conductive feature observed in the DC at 400N shows up better on RLM and PW. Again, this low
resistivity DC feature was also defined below Black Fox Mine, along L1000E and is consistent with either
a porous, clay-altered zone. The IP shows up anomalies in the upper resistive regions of the section, but
chargeabilities are noticeably absent in the deep DC resistivity low to the north — consistent with low
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sulphides &/or magnetite.
3.2.10 Plan View

The Titan 2D inversion results, when viewed in plan along selected depth slices (z=100m, 250m, 500m,
+1000m), generally support the same lateral variations with depth as those observed in the cross-
sectional results — although the strike-continuity is poorly resolved due to their dipping nature.

The plan view 2D chargeability results, at shallow depths, define the main, central NW-SE trending \P
high axis, possibly a mineralized ultramafic unit or structure, which extends along the Destor-Porcupine
Break, from the northwest but ends abruptly at the Black Fox Mine site (see Figure 20). Here the IP high
becomes a circular chargeability low and coincident DC resistivity low — consistent with alteration and
magnetite or sulphide depletion. The south-east extension of this IP axis is poorly defined. At
progressively deeper depths (see Appendix B), this chargeability low/resistivity low feature progressively
occupies a larger region, east of the mine site and along the DPB near ON - again indicating the absence
of polarizeable material at depth and implying an extension of large, structuraliy-controlled alteration zone
at depth and east of Black Fox Mine.

Two other, strike-extensive and sinuous IP axes of significance, which subparallel this ultramafic/DPB —~
related chargeability zone, are also defined: a) a weaker, shaliower zone, best defined in the 100m-level
plans and lying 350m further north, which is unexplained, but possibly marks a volcano-sedimentary
contact; and b) a buried, larger, stronger zone, lying 800-1200m further south, which is also unexplained
but which coincides with a mapped ultramafic intrusive in regional compilations — likely possibly magnetite
&/or sulphide-rich.

The DC and MT resistivity depth-level plans at shallow depth also define long, sinuous, northwest-southeast
resistivity lineaments, similar to those defined in the shallow chargeability — likely identifying concordant
geologic structures and lithologic units, most of which are not polarizeable/unmineralized. At depth,
however, the resistivity contrasts are weaker and the NW-SE direction also appears to be replaced by more
oblique NS and NE-SW trends — possibly reflecting cross-cutting structural control. However, the most
notable feature is the pronounced, DC resistivity low in the Black Fox mine area which extends northeast
and southeast along the baseline— explained as a possible clay-altered zone - increasing in size & strength
with progressive depth,. The horst-like MT resistivity high feature which coincides with the Destor-
Porcupine Break in nearly all the 2D MT profiles is more readily defined as a sinuous, z-shaped feature in
the deeper MT level plans - Black Fox lies in a weak resistivity low, along a well-defined contact.
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Figure 20: Cross-sectional view of Titan 2D Results at 250m Depth Level.

3.3 TARGETING RESULTS

The following Titan geophysical anomalies of interest at Black Fox Project have been identified, on each
of the survey lines, using information drawn from all four 2D inversion modeling results, but primarily
based on both a) the 2D Sharp Model DCIP Chargeability, as an primary indicator of the presence &/or
non-presence (see below) of sulphide mineralization and/or magnetite, and b) the 2D PW MT Resistivity,
as a primary indicator of geoelectric structure — the remaining 2D inversion products (i.e., 2D Smooth
Model IP Chargeability, and 2D Smooth Model DC Resistivity) being used in support/validation of the
main inversion indicators.

The geophysical characteristics used in the target prioritization/identification of anomalies is based on the
description of the Black Fox/Glimmer Mine geologic model, provided by Apollo Gold® wh ich consists of
structurally controlled ankerite to qtz-carbonate altered ultramafic rocks — characterized by magnetite-
depletion, weak sulphide content, and, hence, low chargeability. Also important is the likely nearby
presence of a major resistivity structure, as well as likely also a moderate increased resistivity associated

5 Ref: E. Berentson, APC, pers. comm., 07-2003 and 1:500 scale Vertical Composite Geologic section for L100+00E (21-Jan-00).
Quantec Project QG285 30 August, 2003



Quantec Geoscience Ltd. Apollo Gold Exploration
Titan-24 MT & DCIP Report Black Fox Project

with the lower relative porosity. These are interpreted to correspond to moderate to high resistivity, low
chargeability and low magnetics — which is also supported in the borehole petrophysical evidence, in 3
boreholes recently logged by Quantec Logging Services (ref. Qls Project L139 — June, 2003), as shown in
Figure 21, below.
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Figure 21: Borehole Physical Property Log at Black Fox Project

The following table describes the combination of physical properties associated with the target-model
type and priority obtained at Black Fox. Because the predicted absence of chargeability is a relatively
unusual target model, the other common model types, which offer contrasting physical property
characteristics, are also described and prioritized.

Type 1. Black Fox Type (1% Priority): Carbonate altered ultramafics, without magnetite or
disseminated sulphides — characterized by a major resistivity contact, low chargeability
and possibly moderate to low resistivity).

Type 2. Destor-Porcupine Type (2*° Priority): Altered Stockwork with disseminated
sulphides — characterized by major resistivity contact and high chargeability.

Type 3. Quartz-Carbonate Altered Model (3RD Priority): with disseminate sulphides -
characterized by high chargeability, high resistivity and proximal to major resistivity
structure.

Type 4. Massive Sulphide Model (4™ Priority): with stringer to massive sulphides & or
clay alferation — characterized by high chargeability, low resistivity and proximal to major
resistivity structure.

Using this target prioritization, the following tables describe all the Titan targets identified at Black Fox on
a line-by-line basis. As previously mentioned, the prioritization is based primarily on the chargeability
evidence from the 2D Sharp Model Chargeability Inversions, as well as the structural resistivity obtained
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from the 2D PW MT Resistivity Inversions - these two products offering higher resolution information than
the other 2 smooth model inversion results (2D Smooth IP and 2D Smooth DC). Included for each of the

targets is a description of the line and station where the targets are centred, as well as the approximate
depth to the top and middle of each of the chargeability anomalies, their approximate dimension, the
strength of the IP response and the associated resistivity structure. The corresponding anomalies are
identified in the accompanying PowerPoint diagram, in which the interpreted resistivity and chargeability
structures are superimposed on each of the 4 (four) inversion sections.

No. Line | Station | DepTH (M) ﬂiines) ’(Z,ﬂﬁiﬁﬁf,,”s ’ g__ff;:gé%r%m Priority / Type
0E-1 | OE 7508 | LOR= S0m 550 x350 m | >90millirads | Contact Low 2
id= 250m
0E-2 | OE 475S In?g: 33;1" 100 x 100 m | 20millirads Contact 2
0E-3 | OE 2008 | fOP=I%0M | 300x300m | 0 Contact Low 1
0E-4 | OE 225N | (OP=190M | 450x300m | >90milirads | Contact High 2
0E-5 | OE 650N | oP= B0 650 x 400 m | >60millirads | Contact High 3
2E-1 | 200E | 550s | |OP=50m 550 x 250m | >30millirads | Contact Low 2
Mid=275m
2E-2 | 200E ON yob= lggr’: 750 x 350 m | >70milirads | Contact High 2
263 | 2006 | 120N | =30 450x150m | 0 Contact Low 12
264 | 200 | 525N | (0= 1128;‘ 300 x 200 m | <30millirads | Contact Low 2
265 | 200E | 1000N | fob=30m 150 x 150m | <20millirads | Contact Low 2
4E-1 | 400E | esos | 1OPZTSM 650 x 350 m | >30millirads | High 3
id= 250m
462 | 400 | 3758 | POPEOM 150 x 100m | O Contact Low 12
4E-3 | 400E | 1005 | fOP= %M | g50x400m | >7Omilirads | ContactLow 2
4E-4 | 400E | 025N L‘i’g: %“m 400 x 400 m | <20millirads | Contact High 2
465 | 400E | 575N | [OPZSDM | 450x350m | <30 millirads | Low 4
466 | 400E | 175N | [ <30 150 x200m | >10 millirads | Contact Low 2
6E-1 | 600E | 7008 | fOP=20M | 400x300m | >30 milirads | High 3
6E-2 | 600E | 4008 | [OP=1%0M | 400x350m | >30milirads | Contact High 2
6E-3 | 6OOE 0 o om | 250%200m | 0 Contact 1
6E-4 | 600E | 200N | OP=TSM | 300x450m | >100 milrads | Contact High 2
6E-5 | 600E | 650N | 2PZ7OM | 450x450m | <50 milirads | Contact High 2
6E-6 | 600E | 1050N | 9P~ S0M | 250x250m | <20 milirads | High 3
Table IV: Prioritized Titan Anomaly Table for Black Fox {see accompanying figures). '
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, SizE PS REsIsTIVITY Priority /
No. Line | Station | pepry (w) (METRES) (ML LT/:%ZT:S ) ?S'Fr:g;rztgz; n Type
8E-1 | 800E | 8508 | [OP=120M | 4504 400m |60 milirads | Contact High 2
8E2 | BOOE | 5758 | O~ 200M | 650x400m | >50 milirads | Low 4
8E3 | 800E | 1758 | [OP=°0M | 300x250m | <20 milirads | Contact High 2
8E4 | BO00E | 050N | fOP=180M | 500x350m |0 Contact High 1
sE-5 | 800E | 300N | =50M | 500x200m | >70milirads | Contact High 2
8E-6 | BOOE | 500N IA?E: gggg 400 x400m | 0 Contact High 12
8E7 | 8O0E | 650N | OP=I00M 400y 250m | <30milirads | Contact High 2
8E-8 | BOOE | 1275N L?g: ‘I7§6nm 400x200 m | 20millirads | Contact High 2
10E-1 | 1000E | 1050 | TOP=120M | 455, 450 m | >50milirads | Contact Low 2
Mid= 300m
1062 | 10008 | 7508 | [OP=120M | 450400 m | <sOmilirads | Contact High 3
1063 | 1000E | 3755 | [OP=30M | 350x200m |0 Contact Low 1
10E4 | 10008 | 1308 | (OP=100M | 4755175 m | >20milirads | Contact High 2
10E-5 | 1000E | 200N | (OP=390M | 450x300m | 0 Contact Low 1
10E-6 | 1000E | 240N | OP=A50M | 350x260m | <20miliads | Low 4
10E-7 | 1000E | 650N m’: Zgg‘m 250 x 175m | >30millirads | Contact High 2
1261 | 1200 | 9508 | 0P J2om | 350x250m | <sOmilirads | High 3
1262 | 1200 | 7508 | WOP=0M | 600x300m | >40milirads | Contact High 2
1263 | 1200E | 1508 |~ diog(‘mm 350 x450 m | O Contact High 1
1264 | 12008 | 1005 | (O0=3%0M | Goox350m | <20milirads | High 3
1265 | 12008 | 278N | [OP=20M | 550x300m | 0 Contact Low 1
12E-6 | 1200 | 375N | |oP=50m 275x175m | >40millrads | Low 4
Mid= 125m
1267 | 12008 | 550N | (0= 300M | 550x275m | <20millrads | Contact High 2
1268 | 12008 | 700N | (OP=TSM | o00x225m | >d0milirads | Low 4
14E-1 | 1400E | 875S L?g: gg(’)“m 700x 450 m | <60millirads | Contact High 2
14E-2 | 1400E | 1508 L?g: ggg“m 250x 300 m | >20millirads | High 3
146-3 | 1400 | 075N | (OP=275M [ 350,500m | 0 Contact Low 1

Table Il (cont): Prioritized Titan Anomaly Table for Black Fox (see accompanying fiqures)
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Size REsisTIVITY iy
No. Line  |Station | DEPTH (m) (METRES) ;Z,iﬁiz;z;) STRUCTURE Priority / Type
(From 2D MT)

14E-4 | 1400E | 350N | OP=80m 400x 175 m | >50millirads | Low 4
Mid= 150m
Top= 475m -

14E-5 1400E 400N Mid= 650m 600 x 250 m | >10millirads Low 4
T< 10m - .

14E-6 1400E 780N Mid= 125m 300 x 150 m | >50millirads High 3

16E-1 | 1600E & 9508 | 1oP=50m 600 x 400 m | >7Omillirads | High 3
Mid= 375m 9
Top= 130m - .

16E-2 1600E 3708 Mid= 250m 270x 200 m | >70millirads High 3
Top= 120m i .

16E-3 1600E 070S Mid= 190m 175 x 150 m | >70millirads Contact High 2
Top= 200m

16E-4 1600E 250N Mid= 450m 800x450m | O Contact Low 1
Top=70m e ;

16E-5 1600E 290N Mid= 130m 200 x 150m | >40millirads Contact High 2
Top=75m g .

16E-6 1600E 760N Mid= 175m 400 x 200m >100 millirads | High 3

Table lil (cont): Prioritized Titan Anomaly Table for Black Fox (see accompanying figures).
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Figure 22: Prlormzed Targets and Interpreted Structural Overlay onto 2D Inversions for Line OE
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Figure 24: Prioritized Targets and Interpreted Structural Overlay onto 2D Inversions for Line 400E.
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Figure 26: Prioritized Targets and Interpreted Structural Overlay onto 2D Inversions for Line 800E.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

The Titan 3D-Quest approach is a systematic methodology for integrating and reconciling all of the
available information. The purpose is not a 100% drilling success rate; it is a dramatically improved
exploration program through an overall improved understanding of the deep subsurface and the ability to
focus drilling through data integration. Key to this is ongoing re-evaluation of existing data, geophysical
and otherwise, as the exploration program evolves.

At present, the exploration objectives have been favourably answered, using the Titan-24 distributed
acquisition technology and integrated geologic and geophysical interpretation. The Titan systemis a
viable exploration tool for providing deep chargeability information and deep resistivity information in the
near mine environment and provides an effective targeting tool when combined with geologic information
and insight. In response to the survey objectives, the following conclusions can be drawn:

e Several resistivity contacts down to 1 km have been mapped consistently by MT.

e Some low resistivity features on these contacts have been identified by DC inversions.
Most of these features show up on MT sections as well.

e Numerous chargeability anomalies (highs and lows) have been identified on the
structures defined along resistivity contacts. They represent interesting drilling targets.

» The most significant contacts correlate with the Destor-Porcupine Break (DPB).

The Titan system has delineated responses on each of the survey lines that indicate significant resistivity
and chargeability contrasts exist within the survey block — including ranges of 10° in resistivity (0.1-100k
ohm-m) and >100mrads in chargeability. These are indicative and consistent with elevated levels of
alteration, both clay &/or quartz, as well as sulphides (&/or magnetite), both massive and disseminated.

The interpretation consists of a schematic structural interpretation and our Titan targets overlain on each
of the four types of 2D inversion models which were produced — however the interpretation mainly utilized
the 2D MT Resistivity, for the structure, and the 2D Sharp Model DCIP Chargeability, for the chargeability
high & low features, which are primary indicators of sulphide mineralization and magnetite. Of note, the
cross-sectional structural geophysical interpretation offered is crude (i.e., due to poor line-to-line
continuity of some features) — the primary objective is to emphasize the various breaks and resistivity
contacts in the MT models, which are then used to correlate against the IP highs and lows.

Specifically, to the Black Fox Property, the system responded as follows:

o In general the data quality is good to excellent, with an average error of <0.1% for the DC voltage
and <0.1mrad for the IP phase, as well as <1/10 of a decade for the MT resistivity and <3degrees
for the MT phase — this, in spite of the close proximity of man-made and mine-site culture..

o The Titan surveys have identified as many as 57 separate DCIP and MT anomalies, including 12
highest priority features (Type I) which resemble the Black Fox sheared/altered/magnetite-
depleted/sulphide-poor ultramafic-hosted target model, whose physical property combinations
(Resis. Contact + IP low+ Mag low) were confirmed in borehole physical property analyses and in
comparisons with the known Black Fox/Glimmer orebody on sections 800E-1000E. In fact, the
Black Fox deposit itself coincides with a pronounced 2D IP chargeability low and DC resistivity
low, as well as a weaker contact/low MT feature, when viewed in plan. Similar anomalies have
been defined along the DPB.

In addition, at least 25 high 2"° priority targets were identified which resemble the structurally-
controlled, quartz-carbonate altered, shear-hosted disseminate sulphide targets (Type Il = Resis
Contact + IP high) which were also defined as geologically favourable in the survey objectives.
These generally are aligned along 3 major axes, which subparallel and coincide with the DPB.

The remaining third of the targets (20) feature resistivity and chargeability combinations which
liken them to largely disseminate (Type Il = Resis. High/IP High) or largely massive (or clay-
altered) sulphide bodies (Type IV = Resis. Low/IP High).
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o Based on the magnetite-depleted/low sulphide target model and the physical property data
collected, the Black Fox type-response is a "chargeability low" and a major contact-type
structural feature in the resistivity (Type I). Although unusual, it indeed appears to explain the
Titan responses we obtained over the Black Fox/Glimmer mine site.

Indeed, on nearly all the lines, several mod-large IP voids were identified which appear to lay
along major DC-MT geoelectric structures - these seem to be strongest east of line 800E to
1600E, and in close proximity to the inferred Destor-Porcupine Break and it is believed these are
the areas worth following. However, chargeability low targets are difficult to identify with
assurance because they also closely resemble barren lithologic unit. Without the magnetics, it is
hard to differentiate between the two.

o In addition, 3 other types of Titan targets were identified, all of which were based on chargeability
highs, relating to possible disseminated to massive sulphides, with varying types of resistivity
association — specifically, Type Il = Destor-Porcupine stockwork-type (Res contact structure + IP
high); Type Il = Qtz-carbonate altered type (High Res + IP High) and, finally, Type IV = massive
sulphide or clay-altered type {Low Res + IP High). Of the three types, Type Il and, possibly also
Type lll, represent the target-classes which best describe the geologic model described in the
initial survey objectives, and is also most favoured in Archean gold environments.

o In general the target size ranges from 100 x 100m to >400 x 400m, and the average depth of
burial is >100m - with many DCIP-defined mineralized bodies extending below 500-750m and
MT-defined structures and contacts mapped to below 1-1.5km.

o In general, the Titan targets are aligned along 3 separate horizons, which lie north, south and
subparallel to the DPB. In addition 71-2 north-south chargeability trends have also been defined
which may represent mineralized structural breaks.

o DCIP has proven to be the best indicator of anomalous chargeability relating to both the presence
and/or absence of disseminate sulphides associated with Black Fox and other Archean lode-gold
mineralization, within the upper 350-750m of the bedrock. Benefiting from superior shallow to
moderate-depth resolution, due to high redundancy data acquisition and, thanks to the IP
parameter, a greater sensitivity to smaller, more weakly mineralized Au-bearing zones. The IP
chargeability has been used as the primary sulphide mapping and targeting tool.

o MT has proven to be the best indicator of geologic structure along the inferred Destor-Porcupine
Break. Benefiting from superior depth penetration (>300m-1.5km) and advanced interpretation
algorithms, the MT inversion results, in particular, have been able to define major subvertical to
steeply-dipping resistivity contacts, likely ascribed to structure and/or lithology, below the thick
overburden blanket and often extending to great depth.

In the upper 100-500m, as expected, the DC resistivity results also generally agree with the MT-
defined resistivity structures. However, with increasing depth and towards the edges of coverage,
the results from both methods appear to diverge, as the DC method becomes
progressively/adversely affected of off-diagonal 2D and 3D geology. As a result, the MT is used
as the preferred structural mapping tool at Black Fox.

As a general rule, the MT resistivity and, to a less extent, the DC resistivity resuits appear to have
identified various resistivity breaks and contacts, which could be used to correlate against the IP
chargeability highs and lows, which are primary indicators of sulphide &/or magnetite content. In our
opinion, the Titan results are defining major subvertical structures, particularly along the inferred Destor-
Porcupine Break (DBP), as well as more subtle south-west dipping features. Similar geologic /
geoelectric features have been identified in our OMET Titan studies in Red Lake (see Figure 5). Based
on these results, it is believed that IP