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INTRODUCTION

The following report covers additional line cutting and detailed Titan-24 
ground geophysical surveys carried out over portions of eight claims 
comprising forty-six units of the Fredart Lake, Fredart West and Gerry 
Lake properties. The fieldwork programs were completed between May 
2003 and July 2003.

The Tribute Minerals' properties (including those optioned from Noranda 
Inc.) in the Confederation Lake area host several known base metal 
sulphide VMS-style occurrences associated with heavily altered felsic 
pyroclastic metavolcanic horizons.

The Fredart Lake Property was optioned by Tribute Minerals Corporation 
from Perry English in August, 2000. Two claims of the Fredart West 
Property staked by Tribute Minerals Corporation in September and 
October 2001, specifically 1248074 and 1248075, are subject to 207o net 
smelter royalty to Perry English per an amendment to the Agreement in 
2002 (see Appendices l and 2).

Tribute Minerals carried out a Phase l exploration program of ground 
geological surveys comprised topographic, vegetation, and soil type 
mapping, and soil geochemistry. The exploration program included a 
series of leading edge geochemical analyses comprising Mobile Metal Ion 
Geochemistry (MMI) and En2yme Leach Technology (EL), both of which 
demonstrate advantages over conventional soil geochemistry, to provide 
vectors toward identification and spatial distribution of base metal and 
precious metal mineralization. The known strata-controlled base metal 
mineralization is associated with several electromagnetic (EM) 
conductors and was confirmed in drill intersections during historical 
exploration programs. The results of the Phase l Mobile Metal Ion 
Geochemistry identified the presence of several base metal (Cu and Zn) 
soil anomalies. The Enzyme Leach geochemistry also indicated 
significant anomalous areas focused within the restricted test area.

The Tribute Minerals' Phase 2 program carried out in 2002 comprised 58 
line kilometres of high quality line cutting and a detailed ground 
magnetometer survey. The results of the ground magnetometer survey 
clearly confirmed a consistent, moderate to intense magnetic feature 
which transected the entire Fredart Lake property over a strike length of 
more than 3.5 kilometres. The majority of the historical drilling and 
exploration were focused on a thick section of the magnetic feature 
principally over a strike length of less than 0.5 kilometres.

In 2003, the Quantec Geosciences Titan-24 Survey utilizing the Tensor
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Magnetotelluric (MT) resistivity method was chosen based on its high 
resolution and, in particular, deep penetration characteristics ^500- 
1.5km), as well as its interpretative capability, using advanced 2D 
inversion, in complex 2D-3D geologic environments. The DC resistivity 
and Induced Polarization (DCIP) surveys are used in conjunction with the 
MT to provide shallower to moderate geoelectric depth control ^350- 
500m), with the added benefit of detecting disseminate mineralization 
(non-conductive) mineralization using the chargeability parameter. 
The Titan surveys have been successfully used to detect similar VMS 
style mineralization at Kidd Creek, and also at the nearby Dixie Property 
of Tribute Minerals.

The Fredart Lake MT and DCIP surveys have successfully mapped major 
chargeability and resistivity anomalies consistent with South-Bay type 
volcanogenic massive sulphide deposits, including the known Fredart 
Lake Trend and the Fredart Lake Main Zone Cu-Ag deposit. The surveys 
have also defined favourable anomalies at depth which merit followup by 
drill testing.

All of the field exploration work was carried out for Tribute Minerals 
Corporation under the direction of J. Gregory Davison, M.Se., P.Geo., 
Vice-President Exploration, Tribute Minerals Corporation and a Qualified 
Person for the purposes of National Instrument (NI) 43-101.

Line cutting was carried out during May and June 2003 by crews by 
TopNotch Exploration under the direction of Mike Desmeules of Red 
Lake, Ontario.

Ground geophysical surveys were completed during May and June 2003 
by Quantec Geosciences Inc. of Toronto and Timmins, Ontario under the 
field direction of Neil Maukonen and Trent Retallick. The interpretive 
report was prepared by Quantec Geosciences Ltd. of Toronto, Ontario, 
and Mira Geoscience of Montreal, Quebec, and Toronto, Ontario, between 
June and September 2003.

PROPERTY

The Property was optioned by Tribute Minerals Corporation from Perry 
English in August, 2000 for escalating cash payments, exploration 
expenditures and a 2^0 net smelter royalty (NSR). Two claims of the 
Fredart West Property staked by Tribute Minerals Corporation in 
September and October 2001, specifically 1248074 and 1248075, are 
subject to 207o net smelter royalty to Perry English per an amendment to 
the Agreement in 2002 (see Appendices l and 2).
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The Fredart Lake Property is located in the Red Lake Mining Division of 
northeastern Ontario (see Figures l and 2) and consists of twelve 
unpatented claims comprising 27 units situated in Fredart Lake area - 
G-1779 and at the western boundary of Belanger Township - G-3742 
(see Table l and Figures 3 to 7).

The Fredart West Property is located in the Red Lake Mining Division of 
northeastern Ontario (see Figures l and 2) and consists of four 
unpatented claims comprising 56 units situated in Fredart Lake area - 
G-1779 and Gerry Lake area - G-1782 (see Table l and Figures 3 to 7).

The Gerry Lake Property is located in the Red Lake Mining Division of 
northeastern Ontario (see Figures l and 2) and consists of 18 
unpatented claims comprising 222 units situated in Fredart Lake area - 
G-1779 and Gerry Lake area - G-1782 (see Table l and Figures 3 to 7).

This report covers the Phase 3 program over eight claims comprising 
forty-six units (see Figures 6 and 7).

The properties are located at NTS reference 52K/14, 52K/15 and 52N/2 
on the northern margin of the Lac Seul 1:250,000 scale topographic 
sheet and the northwestern portion of the Bluffy Lake 1:50,000 scale 
topographic sheet (EMR Canada).

The geology of the area is shown on the 1:50,000 scale Preliminary 
Geological Map No. P-2859, "Bluffy Lake Sheet" by the Ontario Geological 
Survey (1985), 1:50,000 scale Preliminary Geological Map No. P-2858, 
"Pakwash Lake Sheet" by the Ontario Geological Survey (1985), and the 
1:15,840 scale Preliminary Geological Map No. P-2571, "Belanger and 
Bowerman Townships Sheet" by the Ontario Geological Survey (1982), 
and the Preliminary Geological Map No. P-349, "Snakeweed Lake Area" 
by the Ontario Department of Mines (1966).

Airborne electromagnetic and total field magnetometer data covering the 
Birch-Uchi-Confederation Lakes Area is published on the 1:20,000 scale 
Map 81653 by the Ontario Geological Survey (1991).
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Table 1. Property Claim List

#
Fredart Lake 1

2
3
4
5
6
7
8
9
10
11
12

Fredart West 1
2
3
4

Gerry Lake 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Claim

1184988
01232748
1233024
1233056
1233057
1233058
1233059
1233060
1233062
1233372
1233728
1233729
Total -

1248073
1248074
1248075
1248076
Total -

1248372
1248373
1248374
1248375
1248376
1248377
1248378
1248379
1248380
1248381
1248382
1248383
1248384
1248385
1248386
1248387
1248388
1248389
Total -

Unit;

2
2
1
1
1
1
1
1
3
7
3
4
27

16
16
16
8
56

16
8
12
12
12
12
12
16
16
15
16
16
6
7
12
12
10
12
222

Twp/Area

Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake

Belanger

Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake

Gerry Lake
Gerry Lake
Gerry Lake
Gerry Lake
Gerry Lake
Gerry Lake

Fredart Lake
Fredart Lake
Fredart Lake
Fredart Lake
Gerry Lake
Gerry Lake

Fredart Lake
Gerry Lake
Gerry Lake
Gerry Lake
Gerry Lake
Gerry Lake

Twp/Area #

G- 1779
G- 1779
G-1779
G-1779
G-1779
G-1779
G-1779
G-1779
G-1779
G-1779
G-1779
G-3742

G-1779
G-1779
G-1779
G-1779

G-1782
G- 1782
G-1782
G-1782
G-1782
G-1782
G-1779
G-1779
G-1779
G-1779
G-1782
G-1782
G-1779
G-1782
G-1782
G-1782
G-1782
G-1782
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LOCATION AND ACCESS

The properties are located approximately forty-five to fifty (45-50) 
kilometres northeast of Ear Falls and are readily accessible on the gravel 
South Bay logging road. The western portion of Gerry Lake, Fredart West 
and Fredart Lake property transects the South Bay road at kilometre 
markers 38 through 45.

The area covered by the current program, located primarily on the 
Fredart Lake claims and the northern margin of the Fredart West and 
Gerry Lake properties, is accessible on foot via a two (2) kilometre winter 
trail which transects the Property in an east-west direction. Several 
winter trails which served as access points for the historical trenching 
and drilling programs cross on a southeasterly and southerly direction; 
the majority of the secondary trails are overgrown with spruce and alder. 
All of the line cutting and geophysical survey lines were accessed by 4x4 
quadrunners and trailers along the old drill access routes.

PREVIOUS WORK

Intermittent exploration has been carried out in the Fredart Lake area 
since the 1950's with a significant resurgence in the regional activity in 
the late 1960's upon the discovery by Selco Mining Corp. of the South 
Bay Zn-Cu deposit on Confederation Lake, and a second period of major 
activity has occurred throughout the late 1980's and 1990's with regional 
exploration programs by Noranda, Minnova, Rio Algom, Inco and 
Homestake among others.

Extensive property exploration by Minnova-Inmet (1990-1994) and later 
by Noranda (1994-1998) was completed on a number of claim holdings in 
the Confederation Lake area primarily on the Cycle II and l or III 
metavolcanic assemblage; a number of promising drill intersections were 
reported though the properties have been inactive since 1998.

A large number of claim groups in the Confederation Lake remain in good 
standing though recent exploration activity was limited principally to the 
Company activity.

On the basis of prospecting and geological mapping in the Fredart Lake 
area initiated in the 1950's by Split Rock and Queensland Mines Ltd., a 
series of pits and trenches exposed variably altered and sheared 
lithologies, predominantly comprised of altered meta-andesites and 
siliceous to iron-rich metasediments, containing copper and silver 
values. Anomalous molybdenum values have been identified in
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association with diorite on the western and northern areas of the 
Property.

A group of east-trending to northeast- trending EM conductors parallel to 
the altered mineralized zones were identified using government and 
industry airborne electromagnetic and total field magnetic data. 
Diamond drilling intersected a parallel series of mineralized horizons 
with copper values ranging up to 5.240x6Cu over two metres and thicker 
intersections up to twelve metres grading in excess of l-

The entire strike length of the known mineralized zones is located on the 
twelve claim Tribute Minerals' Fredart Lake property. A resource of 
425,000 tonnes grading 1.560X)Cu was reported on the original 
Copperlode occurrence (Rexdale Mines, Phelps Dodge, Westminer 
Resources) though no further diamond drilling or surface work was 
completed. Of note, the Fredart Lake (Copperlode Main Zone) copper 
occurrence remains as the largest base metal (Cu) resource currently 
identified within the Confederation Lake area.

None of the mineral resources contained herein conform to the 
requirements of NI 43-101 and rely solely on the historical information 
recovered from the government assessment files.

The most recent historical work on the Properties was completed by 
Noranda Inc. on the Gerry Lake and parts of the Fredart West and 
Fredart Lake areas from the late 1980's and through to 1992; geological 
mapping was completed and a few select drill targets were examined to 
followup on potential alteration zones thought to occur in proximity to 
vents related to VMS style sulphide deposits.

Little evidence of mineralization was reported and the properties were 
returned to the vendors.

The Fredart Lake property was acquired from Perry English thorough an 
option agreement signed in 2002. The other two properties were 
acquired by staking.

The Phase l Tribute Minerals' exploration program of ground geological 
surveys comprised topographic, vegetation, and soil type mapping, and 
soil geochemistry. The exploration program included a series of leading 
edge geochemical analyses comprising Mobile Metal Ion Geochemistry 
(MMI) and Enzyme Leach Technology (EL), both of which demonstrate 
advantages over conventional soil geochemistry, to provide vectors 
toward identification and spatial distribution of base metal and precious 
metal mineralization. The known strata-controlled base metal
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mineralization is associated with several electromagnetic (EM) 
conductors and was confirmed in drill intersections during historical 
exploration programs.

Upon completion of the investigative program, it was determined that soil 
conditions would be amenable to the proposed geochemical methods. In 
view of this field determination, a series of control soil samples were 
collected for evaluation using the two geochemical methods. The results 
of the Phase l Mobile Metal Ion Geochemistry identified the presence of 
several base metal (Cu and Zn) soil anomalies. The Enzyme Leach 
geochemistry also indicated significant anomalous areas focused within 
the restricted test area.

The Phase 2 Tribute Minerals' program carried out in 2002 comprised 58 
line kilometres of high quality line cutting and a detailed ground 
magnetometer survey. The results of the ground magnetometer survey 
clearly confirmed a consistent, moderate to intense magnetic feature 
which transected the entire Fredart Lake property over a strike length of 
more than 3.5 kilometres. The majority of the historical drilling and 
exploration were focused on a thick section of the magnetic feature 
principally over a strike length of less than 0.5 kilometres.

REGIONAL GEOLOGY AND METALLOGENY

The Uchi-Confederation Lake area is underlain by a mixed submarine 
metavolcanic and metasedimentary package in the western portion of the 
Archean Uchi Subprovince of the Superior Province of the Canadian 
Shield (see Figure 9). The terrane is characterized by northeasterly 
trending, near vertically dipping, isoclinally folded cycles of mafic 
through intermediate to felsic metavolcanic flows and pyroclastics with 
interbedded epiclastic and chemical metasediments. Later granitic, 
trondhjemitic and dioritic intrusions enclose the metavolcanic sequences.

The Confederation Lake area exhibits metamorphism ranging from 
greenschist to lower amphibolite grade.

The Fredart Lake and adjacent properties are underlain by southeast- 
younging amphibolitized mafic flows, andesitic to dacitic flows and 
pyroclastics, and an upper sequence of chemical metasediments 
comprising marbles, iron formation and chert (see Figures 10 and 11). 
The metasediments appear to be overlain to the south by a later cycle of 
mafic to felsic metavolcanics. Mineralized horizons occurred with highly 
altered intermediate metavolcanics interbedded with chemical 
metasediments including iron formation and marble, and areas of
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mineralization remobilized along shear zones and brittle faults 
accompanied by quartz veins.

Three major cycles of volcanism followed by quiescent periods have been 
identified within the Confederation Lake area; base metal mineralization 
has been documented only within Cycle III. All of the mineralization has 
been identified with highly altered footwall sequences with temporal and 
stratigraphic breaks.

Mineralized metavolcanics typically exhibited chlorite-biotite-garnet- 
anthophyllite footwall alteration. Lithogeochemical alteration including 
Mg-enrichment, Na-depletion, and base metal enrichment are typical of 
the volcanogenic massive sulphide (VMS) systems.

The South Bay Mine on Confederation Lake is located approximately 30 
kilometres northeast of the Fredart Lake property.

Copper mineralization on the Fredart Lake property (previously known as 
the Copperlode Main zone) principally occurs as chalcopyrite with minor 
to trace gold and silver. Occurrences of molybdenum, copper, silver and 
gold have been reported throughout the Property.

The nearby Tribute Minerals' Garnet Lake, Copperlode and Fredart East 
properties contain several known areas of mineralization. For example, 
zinc-rich intersections of sphalerite and chalcopyrite to 30.6(K)Zn and 
S.S^oCu over 3.8metres have been reported from diamond drill core from 
the Arrow Zone of the Garnet Lake property.

The Fredart Lake, Fredart West and Gerry Lake properties contain a 
mineralized marker horizon, containing copper and zinc values in 
chalcopyrite and iron-rich sphalerite, respectively, which appears to 
extend for more than thirty kilometres to the east and northeast through 
Tribute's Dixie, Joy, Gerry Lake and Fredart properties.

The mineralized horizon contains the Dixie 18 Zone from which Noranda 
reported an inferred resource on the Dixie #18 Zone of 110,000 tonnes 
grading 12.5%Zn 8c, O.SS^oCu over a 250 metre strike length to a depth of 
only ISOmetres.

Significant drill intersections on the southern mineralized horizon of the 
Dixie property include 7.3407oZn 8s 1.407oCu over 9.5metres in the Dixie 17 
Zone, and 6.3307oZn 8s 1.507oCu over 3.35 metres in the Dixie 19 Zone. 
Mineralization in the Dixie 19 Zone has been identified by drilling over a 
SOOmetre strike length to a depth of 225metres and ranged in thickness 
from ^metre to ^Ometres.
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A number of coincident HLEM conductors and magnetic anomalies have 
been identified downstrike to the southwest within the properties 
between the nearby Garnet Lake and Copperlode properties; a large area 
of this property has been acquired through staking by Tribute Minerals. 
The Horseshoe occurrence lies to the west of the Garnet Lake East 
property midway to the recently staked Garnet Lake North property.

Figure 12 illustrates the extent of the mineralized occurrences in the 
general area surrounding the Fredart Lake property.

CURRENT PROGRAM

Line Cutting

The purpose of the current phase of line cutting was to prepare the 
Property for the Quantec Titan-24 geophysical surveys (see Figure 8 and 
Appendix 4).

The surveys required high precision lines at a 200metre line interval for a 
length of not less than 2500metres. Each of the lines required baseline 
quality. Easterly-trending offset lines, measuring lOOmetres in length, 
were required every 200metres along the N-S lines for placement of IP 
electrodes. A series of five modified lines (lGOE, 102E, 104E, 106E and 
l OSE) were required for the proposed Phase 3 Quantec surveys.

A grid, required for the 2002 ground magnetometer survey, was cut 
initially over the entire Fredart Lake property using a lOOmetre line 
spacing with a base line (0+OON) and a tie line (10+OON). The grid was 
started using a transit at the southwest corner of the property (BL 
0+OON, L 0+OOE). GPS co-ordinates were collected at key points on the 
grid. All lines were cut to base line quality and were picketed at 25metre 
intervals. A total of 58 line kilometres were completed.

The current line cutting was carried out by TopNotch Exploration of Red 
Lake, Ontario, under the direction of Mr. Michael Desmeules, during May 
and June 2003.

Additional north-south lines extending from the baseline to the south 
from BL OON to 1200metres south (1200S) were completed along five 
lines (100E, 102E, 104E, 106E and 108E). Also, all of the northern 
sections of the five lines were rehabilitated to accommodate the Titan-24 
survey.
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Including offset lines, a total of 12.25 kilometres of new lines were cut 
and 7.0 kilometres of lines were rehabilitated for the Quantec Titan-24 
survey.

Ground Geophysics

The Phase 3 program on the Property using the grid lines described 
above comprised the Quantec Geosciences Inc. (QGI) Titan-24 
geophysical surveys (see Figure 8), and pending further review of the 
positive results, a 5-hole, ISOOmetre diamond drilling program is 
planned for September and October 2003.

The Titan-24 technology provides the advantage of depth penetration far 
exceeding conventional geophysical tools and the ability to discern 
mineralization covered by thick overburden. The TITAN-24 generated 
data are integrated with historical and current geological data to produce 
computerized 2D and 3-D geophysical models. This technology has been 
used by Quantec to complete programs under the Ontario Mineral 
Exploration Technologies (OMET) Program at Falconbridge's Kidd Creek 
deposit and most recently at Goldcorp's Red Lake Mine.

The positive results from the initial two surveys at Dixie and Ben Lake 
provided the impetus to carry out additional programs in 2003. The 
2003 Titan-24 programs were carried out in parallel with deep diamond 
drilling at the Dixie property.

Four properties were tested under the current group of TITAN-24 
programs. The Dixie, Copperlode, Garnet Lake and Fredart Lake 
properties are part of a portfolio consisting of 22 claim blocks stretching 
over a 70 km strike length - (referred to as the Confederation Lake 
Properties) - in the prolific Red Lake Mining District of northwestern 
Ontario. The Confederation Lake belt hosts a number of highly 
prospective VMS Cu-Zn and Gold exploration targets and is underlain by 
geological structures contiguous with the Red Lake greenstone belt which 
hosts Goldcorp's Red Lake Mine approx. 40 km to the northwest.

In 2003, the Quantec Geosciences Titan-24 Survey utilizing the Tensor 
Magnetotelluric (MT) resistivity method was chosen based on its high 
resolution and, in particular, deep penetration characteristics ^500- 
1.5km), as well as its interpretative capability, using advanced 2D 
inversion, in complex 2D-3D geologic environments. The DC resistivity 
and Induced Polarization (DCIP) surveys are used in conjunction with the 
MT to provide shallower to moderate geoelectric depth control ^350- 
500m), with the added benefit of detecting disseminate mineralization
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(non-conductive) mineralization using the chargeability parameter. The 
Titan surveys have been successfully used to detect similar VMS style 
mineralization at Kidd Creek, and also at the nearby Dixie Property of 
Tribute Minerals.

The Fredart Lake MT and DCIP surveys have successfully mapped major 
chargeability and resistivity anomalies consistent with South-Bay type 
volcanogenic massive sulphide deposits, including the known Fredart 
Lake Trend and the Fredart Lake Miain Zone Cu-Ag deposit. The surveys 
have also defined favourable anomalies at depth which merit followup by 
drill testing. The results of the IP chargeability inversions, DC resistivity 
inversions and MT inversions are given in Figures 13-17, 18-22 and 23-
27. respectively, and detailed high resolution plots are contained within 
Appendix 4.

The complete results of the Quantec Titan-24 survey including the entire 
interpretive report (see Appendix: 3) and accompanying plans and 
sections are enclosed (see Appendix 4).

A composite cross-section showing each of the IP chargeability 
inversions, DC resistivity inversions and MT inversions, is given in Figure
28.
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Figure 28. Composite sections of the QGI Titan-24 Survey Lines

DCIP Sharp Model 2D Chargeability DCIP Sharp Model 2D Resistivity

MT PW Model 2D Resistivity

500m

PROPOSED PROGRAM

Based on the preliminary positive review of the Quantec Titan-24 survey 
as compared to the information received during the Dixie Property 
program, a 5-hole, ISOOmetre diamond drilling program is planned for 
September and October 2003.

A 2003 autumn field program and 2004 summer field program of 
detailed geological mapping, stripping and rock lithogeochemistry is 
planned as many of the topographic highs are characterized by 
significant areas of moss-covered outcrop and subcrop, many of which 
are not described in the historical property geology maps.

The proposed program will include a review of the historical drill core, 
from the copper, zinc, silver and molybdenum occurrences on the
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Property, a portion of which is stored on the northwestern corner of the 
Fredart Lake property near Snakeweed Lake.

A further evaluation of the Enzyme Leach geochemistry from thirty-six 
(36) soil samples will be undertaken. Base metal, precious metal and 
trace element anomalies, if identified, will be correlated with the MMI 
geochemistry, and the known mineralized trenches and showings from 
the historical exploration programs.

A followup survey of infill geochemical sampling for MMI geochemistry, 
and as required for EL geochemistry, has been proposed to further define 
the spatial distribution and extent of the base metal geochemical 
anomalies. The infill sampling will complete the 50m x 200m coverage of 
the Property and selected areas will be sampled on a detailed 25m x 
100m survey by MMI and/or a combination of MMI and EL.

Pending results of the ongoing drilling program, and the geological and 
geochemical surveys, and compilation of the historical drilling data using 
2D and 3D modeling, a program of borehole geophysics including 
downhole electromagnetic surveys and petrophysical measurements, and 
possibly additional detailed deep search geophysics comprising one or 
more series of five 2.4km lines using the leading edge Quantec Titan 24 
IP/MT survey followed by diamond drilling, has been recommended.

The initial phase of geological mapping and drilling are in progress 
during October 2003. The results will be provided within subsequent 
assessment report filings.

All of which is respectfully submitted.

Tribute Minerals Corporation o

J. Gregory Davison, M.Se. Geology 
Vice-President, Exploration
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Fredart West 
Properties

Figure 1. Location Map of Fredart Lake, Fredart West and Gerry Lake Properties, Red Lake district, northwestern Ontario



Fredart West 
Properties

Figure 2. Location and Access to Fredart Lake and Gerry Lake Properties



PROPERTY CLAIM GROUPS

Bruce Lake, Snake Falls, Dixie, Dixie North l 8t 2, Dixie East, 
Joy, Whitefish Falls, Ben Lake, Gerry Lake, Sandy Pines, 
Copperlode, Fredart West, Fredart Lake, Fredart Creek, Fredart 
East, Garnet Lake, Garnet Lake South, Garnet Lake North, 
Garnet Lake East, Boomerang Lake and South Bay
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-f

l

/ lit-

Dixie
Di;

ifii

loy

I^R3ff

ike v"f*" "7 u

South Bay Mine

East

let La]

iopperiode

Fredart Lake, Fredart West 
SL Gerry Lake Properties

Figure 3. Confederation Lake Property Claim Groups



PROPERTY STATUS

Staked by Tribute Minerals

Staked by Tribute Minerals, English royalty

Option from Noranda

Option from Perry English 10 kilometres

Fredart Lake, Fredart West 
Gerry Lake Properties

Figure 4. Property Status - Confederation Lake Property Claim Groups
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Figure 7. Fredart Lake, Fredart West 4 Gerry Lake Claims in Quantec Titan-24 Survey Area - UTM Zone 15 NAD 27
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Figure 8. Fredart Lake, Fredart West 4 Gerry Lake Claims in Quantec Titan-24 Survey Area - UTM Zone 15 NAD 27
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Figure 10. Regional Geological Map of Fredart Lake Area, Red Lake-Confederation Lake-Uchi Greenstone Belt
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Figure 14. Line 102E Section - Unconstrained UBC2D IP Inversion (Sharp Model)



LINE 1Q4+QQE -UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION

imns snns

imas SODS

5DDN 1DDDN

-2D

•su

-7SO l*
SQDN 1DCEN

m Ckimtt irm** hMMH 6ra*A*iM

l FflKFttlM f IJiWRVi
wA
!Rrtw i n A

: * hwlM FI* 
llNiiGfrta
*****'-r

•i i*i

Figure 15. Line 104E Section - Unconstrained UBC2D IP Inversion (Sharp Model)
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Figure 16. Line 106E Section - Unconstrained UBC2D IP Inversion (Sharp Model)
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Figure 18. Line 100E Section - Unconstrained UBC Smooth 2D DC Inversion
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Figure 19. Line 102E Section - Unconstrained UBC Smooth 2D DC Inversion
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Figure 20. Line 104E Section - Unconstrained UBC Smooth 2D DC Inversion



LINE 106+OOE - UNCONSTRANED UBC SMOOTH 2D DC INVERSION
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Figure 21. Line 106E Section - Unconstrained UBC Smooth 2D DC Inversion
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Figure 23. Line 100E Section - Unconstrained Plane-Wave EVA 2D MT Inversion
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Figure 24. Line 102E Section - Unconstrained Plane-Wave EVA 20 MT Inversion



LINE 104+OOE - UNCONSTRAINED PW-EVA 2D MT IN VERSION
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Figure 25. Line 104E Section - Unconstrained Plane-Wave EVA 2D MT Inversion
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Figure 26. Line 106E Section - Unconstrained Plane-Wave EVA 2D MT Inversion
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APPENDIX l 
Amended Property Agreement 2O02

TRIBUTE MINERALS CORP. — FREDART REPORT 2OO3



October 28, 2002

Mr. Perry English, 
General Delivery, 
Souris, Manitoba 
ROK 2CO

Dear Mr. English:

Re:- Fredart Lake Property - Amended Agreement (5 additional claims)

This will confirm that:

(a) the undersigned J. Gregory Davison ("Davison") is entering into this agreement on 
behalf of Tribute Minerals Corporation, (herein referred to as "Tribute"),

(b) Tribute will assume all obligations and liabilities hereunder and will acquire all 
rights, title, interests and benefits hereunder; and,

(c) our understanding of the arrangements between Tribute and Perry English relating to 
the acquisition by Tribute of an interest in, and the carrying out of subsequent work 
with respect to 17 unpatented mining claims (the "Property") situate in the Province 
of Ontario and described in Schedule "A" annexed hereto.

Perry English confirms that he has represented and warranted to Tribute as follows and 
that in entering into this agreement Tribute has relied thereon:

(a) he owns one hundred percent (lOO'/'o) of the legal and beneficial right, title and 
interest in and to the Property and the mining claims forming the Property are 
recorded in the name of Perry English;

(b) such right, title and interest is free and clear of any lien, mortgage, agreement, 
encumbrance or adverse claim (including, without limitation, any order or judgment 
relating to the Property or any legal proceedings which may result in any such order 
or judgment);

(c) he is not aware of any hazardous or other situations or circumstances on or relating 
the Property or any work that may have been carried out with respect thereto that has 
given, or may in the future give, rise to any claim or liability, including, without 
limitation, environmental claims, penalties or liability;

(d) there are no old exploration, development or mine workings on the Property;
(e) he has not received any notice, order or other communication from any governmental 

ministry or instrumentality relating to any actual or alleged unacceptable 
environmental circumstance or situation with respect to the Property;

(f) he has the exclusive right to deal with the Property as herein contemplated; as at the 
date hereof,

(g) all taxes, rentals, levies, assessments, or other obligations relating to the Property



have been paid or complied with and the Property is in good standing under the laws
of the Province of Ontario until at least May 28, 2001; 

(h) Tribute may enter in, under or upon the Property for the purposes of this agreement
and extract and dispose of ore, minerals and metals without making any payment to,
and without accounting to or obtaining the permission of, any other person, firm or
corporation; and 

(i) to the best of his knowledge and belief, each of the mining claims forming part of the
Property has been duly staked and recorded in accordance with the laws of the
Province of Ontario.

For convenience, certain words have been defined in the text of this letter. In addition, 
those words or phrases defined in Schedule "B" annexed hereto shall have the respective 
meanings therein set forth, it being agreed that all schedules annexed hereto form part of this 
letter.

Upon acceptance hereof, the foregoing and the following representations and warranties 
of yourself shall continue and the following provisions shall be applicable:

1. This agreement is conditional upon Tribute obtaining funding from third parties in the 
aggregate of at least S250,000 and confirming same by notice ("Effective Notice") to Perry 
English on or before October 31, 2000. If the Effective Notice is delivered on or before said 
date, the condition herein contained shall be satisfied, the provisions hereof shall immediately 
become effective and the first day of the month following the month in which the Effective 
Notice was so delivered is herein referred to as the Effective Date. If by said date the Effective 
Notice is not so delivered and subject to agreement between Perry English and Tribute to the 
contrary, this agreement shall immediately terminate and Tribute shall have no right, title, 
interest, obligation or liability with respect to the Property or otherwise hereunder.

Tribute may in its sole discretion and at any time prior to said date waive said condition 
by delivering the Effective Notice, notwithstanding that said funding may not in fact have been 
obtained, in which event it shall be as if said funding had been obtained and the Effective Notice 
given accordingly.

2. On signing this agreement Tribute shall pay Perry English a non-reiundable cash 
payment of 51,000.

3. Within 5 days after the Effective Date, Tribute shall pay to Perry English a further 
S5,000. In consideration therefor, Perry English hereby grants to Tribute the exclusive option 
(the "Option") to acquire all right, title and interest in and to the Property, free and clear of any 
lien, encumbrance or adverse claim, pursuant and subject to the provisions hereof for an 
aggregate consideration equal to SI 18,000 and the royalty provided for in paragraph 6 below.

Tribute agrees to spend at least S30,000 in doing exploration work on the Property prior 
to the first anniversary of the Effective Date, provided, however, that Tribute may fulfill such 
obligation by paying to Perry English any difference between said S30,000 and the amount 
actually so spent, such payment to be made on or before said anniversary. If such obligation is



not fulfilled by Tribute on or before said first anniversary, this agreement shall immediately 
terminate.

4. Subject to the provisions hereof to the contrary, the Option shall continue in full force 
and effect up to and including the first anniversary of the Effective Date, provided, however, that 
if on or before:

(a) the first anniversary of the Effective Date, Tribute pays to Perry English the further sum 
of 512,000, the Option shall continue in full force and effect up to and including the 
second anniversary of the Effective Date;

(b) the second anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of S20,000, the Option shall continue in full force and effect up to and including 
the third anniversary of the Effective Date;

(c) the third anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of 530,000, the Option shall continue in full force and effect up to and including 
the fourth anniversary of the Effective Date;

(d) the fourth anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of 550,000, the Option shall continue in full force and effect up to and including 
the fifth anniversary of the Effective Date.

5. Tribute may at any time while the Option is in full force and effect and after having 
expended at least an aggregate of 530,000 in doing work hereunder exercise the Option by 
delivering to Perry English notice of exercise and paying to Perry English an amount equal to the 
difference (if any) between Si 18,000 and the aggregate of all moneys paid hereunder (including, 
without limitation, the 55,000 paid as set forth in paragraph 3 hereof).

6. (a) If the Option is exercised, Tribute shall be obligated to pay to Perry English a 
royalty (the "Royalty") in an amount equal to 2 percent (207o) of the net smelter return derived 
from operations on the Property. The Royalty shall be determined and payable in accordance 
with the provisions of Schedule "B" attached hereto and, for the purposes hereof, shall not be 
considered to be an interest in the Property.

(b) Perry English hereby grants to Tribute the exclusive option (the "Buy-Out 
Option") to purchase for an aggregate consideration of S l,000,000 one half Perry English's right 
to be paid the Royalty (namely l percent (\ 07o)) of the net smelter return derived from operations 
on the Property and thereby reduce the Royalty to l percent (Wo) of the net smelter return 
derived from operations on the Property. The Buy-Out Option may be exercised by Tribute 
delivering a notice accordingly to Perry English at any time on or before December 31 of the 
tenth (10th) full calendar year after the year in which Tribute exercises the Option together with 
payment of said 51,000,000. Upon the making of said payment, one half of the Royalty shall 
automatically and without any action on the part of Perry English (save to acknowledge said 
exercise if so requested by Tribute) or Tribute immediately vest in Tribute and the quantum of 
the Royalty reduced accordingly.

(c) If the Property is not brought into commercial production (as defined in paragraph B.08 
of Schedule "B" attached hereto) within two full calendar years after the exercise of the Option, 
Tribute shall make advance payments of the Royalty in the amount of S10,000 for each full 
calendar year up to, but not including the year, in which the Property is so brought into 
commercial production. Such advance payments shall be payable in arrears on or before



December 31 of each such year and may be deducted from any payments of the Royalty 
otherwise payable subsequent to the date upon which the Property has been brought into 
commercial production. The aggregate of any such advance payments made hereunder shall be 
deductible from payments of the Royalty otherwise payable hereunder.

7. (a) While the Option is in force, Tribute, its servants and agents, shall have the right 
to enter in, under or upon the Property; to have quiet possession of the Property; to carry out, 
directly or indirectly, such prospecting, exploration, development or other mining work relating 
thereto as Tribute considers advisable; to bring upon the Property such plant, buildings, 
machinery, tools, appliances, equipment and/or other assets (including, without limitation, 
drilling equipment) as Tribute considers advisable; and to remove from the Property for the 
purpose of assaying or testing and to dispose of ores, minerals or metals.

(b) While the Option is in force Tribute agrees:
(i) to carry out work hereunder in a good and workmanlike manner and in

accordance with the requirements of any applicable laws; 
(ii) to indemnify and save harmless Perry English from any damages payable by

Perry English as a result of such work; 
(iii) if this agreement is terminated, to leave any part of the Property with respect to

which work was carried out hereunder in a safe and reclaimed state as required
by applicable law; and 

(iv) to maintain the Property in good standing.
(c) While the Option is in force upon prior notice to Tribute and during reasonable 

business hours, Perry English or an authorized representative of Perry English shall be permitted 
access to the Property in order to examine any work carried out thereon by or on behalf of 
Tribute, provided, however, that neither of Perry English nor said representative shall interfere 
with or obstruct the operations of Tribute, its servants, contractors or representatives thereon, and 
further provided that Perry English and said representative shall so examine such work at their 
own risk and cost. Perry English agrees to indemnify and save harmless Tribute, its servants, 
contractors and representatives from all loss or damage of any kind in any way referable to the 
entry of, presence or activities of Perry English or said representative while on the Property, 
including, without limiting the generality of the foregoing, bodily injury or death at any time 
resulting therefrom and damage to property sustained by any person or persons.

(d) Either during the currency, or within one hundred and eighty (180) days after 
termination, of this agreement, Tribute, its servants, representatives and contractors, may enter 
upon and remove from the Property any and all plant, buildings, machinery, tools, appliances, 
equipment and/or other assets brought upon the Property by Tribute, its servants, representatives 
or contractors, and any of the same not so removed shall become the property of Perry English.

8. Perry English will not dispose of any interest in the Property or Royalty without first 
offering the same to Tribute for a cash purchase price. If Tribute does not accept such offer and 
purchase all such interest so offered within the next following ninety (90) days, Perry English 
shall be free to dispose of the same to any third party within the next succeeding ninety (90) days 
at a cash price and upon terms not more favourable to the buyer than those contained in such 
offer, provided that such terms shall include a term that the buyer agrees with Tribute to be 
bound by the provisions hereof as fully as if such buyer was a signatory hereof. If such interest 
is not so disposed of within said ninety (90), the provisions of this paragraph shall again apply.



9. Immediately upon payment of the S5,000 set forth in clause 3, duly executed transfers, in 
registrable form, transferring title of the Property to Tribute shall be delivered to Tribute against 
receipt of evidence of the making of such payment and Tribute may register or record the 
Property in its name and hold the same subject to the provisions hereof. Tribute shall 
immediately upon termination hereof deliver to Perry English duly executed transfers, in 
registrable form, transferring title of the Property (as then constituted) to Perry English or as he 
in writing may direct.

10. Any information relating to the Property and/or the operations of Tribute relating thereto 
shall be held in strict confidence by Perry English and shall not be disclosed to any third party 
except with Tribute's prior consent. Perry English shall not use the name of Tribute or any 
corporation associated or affiliated with Tribute in any document or release made to or available 
to the public without the prior written approval of Tribute.

11. During the term of the Option, Perry English shall not do any act or thing which would or 
might adversely affect the rights of Tribute hereunder or which would or might prevent or hinder 
the right of Tribute to acquire a one hundred percent (10007o) interest in the Property free and 
clear of all encumbrances or to exercise any of its other rights hereunder, or, the right or ability 
of Tribute to exercise the Buy-Out Option.

12. This agreement shall terminate:
(a) if Tribute fails to pay any amount set forth in paragraph 4 hereof on or before the 

relevant date therein set forth, then upon the next following day; or
(b) if Tribute does not exercise the Option hereunder, then, unless the agreement has 

previously terminated, upon the sixth anniversary of the Effective Date; or
(c) upon receipt by Perry English of notice from Tribute (whether before or after 

exercise of the Option) that Tribute is terminating this agreement;

save only:

(i) for the rights of Tribute under paragraph l hereof;
(ii) for the right of Perry English to receive payment of any Royalty or advance payment

thereof properly payable hereunder as at the date of such termination; and 
(iii) that upon such termination the provisions of paragraph 9 hereof shall continue, 
(iv) that upon such termination Tribute shall be obliged to return claims in good

standing 
with at least two years assessment credits applied.

Subject to the provisions of this paragraph and subparagraph (d) of paragraph l hereof to the 
contrary, upon such termination, all obligations of Tribute hereunder shall be at an end, 
including, without limitation, any obligation to pay the Royalty or any advance payment thereof.

13. Tribute may by notice to Perry English at any time and from time to time terminate this 
agreement with respect to any part of the Property as therein set forth. Upon receipt of any such 
notice this agreement shall immediately terminate with respect to the part of the Property set



forth in said notice, the term "Property" shall thereafter be read accordingly and the provisions of 
clauses (i) to (iv), inclusive, of paragraph 12 hereof shall be applicable, mutatis mutandis.

14. Perry English agrees, both before and after termination of this agreement, to execute all 
such documents and do all such acts and things as Tribute may reasonably request to carry out 
the provisions and/or the intent of this agreement.

15. Any notice may be delivered in person or by registered or certified mail (return receipt 
requested) or by courier (delivery confirmed) to Perry English addressed to Perry English at the 
relevant address as set forth on the first page hereof or to Tribute at its address set forth on the 
said first page and shall be duly given and received on the day of delivery in person thereof or, in 
the case of delivery by mail or courier, on the date of actual receipt thereof (as indicated by said 
return receipt or confirmation), as the case may be. In the case of delivery in person, such 
delivery may be made leaving such notice with, in the case of Perry English, any person, or in 
the case of Tribute, an employee of Tribute at the relevant street address set forth on the first 
page hereof. Any party hereto may from time to time by notice change his or its address.

Notwithstanding anything to the contrary contained herein, any delivery in person or by 
courier to a party whose address is herein indicated to be a P.O. Box, shall be properly delivered 
hereunder if it is delivered to a street address in the relevant municipality that, after reasonable 
investigation, the party making such delivery believes to be the residence or an office address for 
such party.

16. Any payment made by Tribute hereunder may be made by cheque payable to Perry 
English and delivered in accordance with the provisions of paragraph 15 hereof. If so made such 
payment, shall, for the purposes of compliance with the provisions or requirements hereof, be 
deemed made on the relevant day as set forth in said paragraph, provided, only, that if such 
cheque is lost, destroyed or mutilated Tribute shall, upon receipt of such reasonable evidence 
and/or security relating thereto as Tribute may require, replace such cheque.

17. It is acknowledged that any work or operations carried out for or on behalf of Tribute 
with respect to the Property, either during the currency of the Option or after the exercise thereof, 
shall be of such nature, extent and timing (including, without limitation the rate of production or 
operation of any mine or other facilities related to the Property) as Tribute in its sole discretion 
may from time to time decide. Nothing herein shall limit, or be construed to limit, such 
discretion of Tribute.

18. Tribute may at any time and from time to time without notice to Perry English prepay any 
amounts contemplated to be paid to Perry English pursuant to paragraph 3.

19. The provisions attached hereto as Schedules "A" and "B" shall form part of this 
agreement.

20. This agreement contains the entire understanding between the parties with respect to the 
Property and supersedes all prior discussions, representations, letters or other documents.



If you are in agreement with the foregoing, please so indicate by signing a copy of this letter and 
returning it to us, whereupon you will be considered to have accepted this letter. The offer 
represented by this letter shall, unless extended by Tribute expire on November 30, 2002.

Upon receipt of a fully executed copy hereof, this letter shall constitute a binding agreement 
between you and Tribute and their respective successors and permitted assigns.

Yours very truly
J. Gregory Davison
Vice President Exploration
(on behalf of Tribute Minerals Corporation)

per:

ACCEPTED AND AGREED UNDER SEAL 
this day of October, 2002.

Perry English Witness
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SCHEDULE"A"

4 Claim No. 1184988 (2 units) assessment work anniversary date May 28
4 Claim No. 1232748 (2 units) assessment work anniversary date June 10
4 Claim No. 1233024 (l units) assessment work anniversary date June 10
4 Claim No. 1233056 (l units) assessment work anniversary date June 10
4 Claim No. 1233057 (l units) assessment work anniversary date June 10
4 Claim No. 1233058 (l units) assessment work anniversary date June 10
4 Claim No. 1233059 (l units) assessment work anniversary date June 10
4 Claim No. 1233060 (l units) assessment work anniversary date June 10
4 Claim No. 1233062 (3 units) assessment work anniversary date June 10
4 Claim No. 1233372 (7 units) assessment work anniversary date June 10
4 Claim No. 1233728 (3 units) assessment work anniversary date June 10
4 Claim No. 1233729 (4 units) assessment work anniversary date June 10

Additional claims added by amendment on October 28, 2002

4 Claim No. 1248074 (16 units) assessment work anniversary date October 25
4 Claim No. 1248075 (16 units) assessment work anniversary date October 25
4 Claim No. 1248078 (8 units) assessment work anniversary date October 25
4 Claim No. 1248079 (8 units) assessment work anniversary date October 25
4 Claim No. 1248080 (16 units) assessment work anniversary date October 25
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SCHEDULE "B"
to the option agreement between 

Perry English and Tribute

B.01 For the purposes of this Schedule "B":
"net smelter return" means the amount of money actually received from the sale of ores 

mined from the Property (except such ores, minerals and metals as are removed for 
the purpose of making assays or tests) after the date on which the Property comes 
into commercial production or from the sale of the concentrates or other products 
derived therefrom less, to the extent that they were not deducted by the purchaser in 
determining the purchase price therefor: all treatment charges or penalties incurred 
with respect thereto; all costs or expenses incurred with respect to insurance, freight, 
trucking, handling and/or sampling and assaying (including, without limitation, 
umpire assays) of ores, concentrates or other products ex headframe in the case of 
ores and ex mill or other treatment facility in the case of concentrates or other 
products; any federal, provincial or municipal tax or levy of a sales or value-added 
nature assessed against or payable by the vendor thereof; and, if applicable, any 
applicable costs or expenses (including, without limitation, penalties) incurred with 
respect to custom smelting, refining or similar treatment of such ores, minerals or 
metals;

"Operator" shall mean the party responsible for the carrying on of the operations relating to 
the Property;

"Property" means the Property as defined in the annexed agreement;
"Property Owner" means the person or persons that own an interest in the Property as at 

the relevant time, including, without limitation, the Operator, if the Operator has 
such an interest;

"Recipient" shall mean the party or parties that are from time to time entitled to be paid the 
Royalty hereunder;

"year" means calendar year and a reference to a subdivision of a year shall mean a 
reference to the relevant subdivision of a calendar year;

those terms defined in the agreement of which this Schedule "B" is part shall have the 
same meaning as so defined (save as otherwise provided in this Schedule "B").

B.02 All calculations and computations relating to the Royalty shall be carried out in 
accordance with generally accepted accounting principles to the extent that such principles are 
not inconsistent with the provisions of this Schedule "B" and the agreement attached hereto.

B.03 Subject to the provisions hereof, the amount of Royalty payable to the Recipient 
hereunder shall be calculated by the Operator as at the end of each year, commencing with the 
year in which the Property is brought into commercial production (as contemplated in paragraph 
B.08 hereof), and shall be payable to the Recipient on or before the last day of the first quarter of 
the next following year.



B-2

B.04 With each payment of the Royalty the Operator shall on or before the last day of the first 
quarter of each year after the Property has been brought into commercial production, deliver to 
the Recipient a statement indicating the nature of the payment being made, if any, and the 
manner in which it was determined.

B.05 Any payment of Royalty shall be considered final and in full satisfaction of all 
obligations of the Operator hereunder if such payment or the calculation thereof is not disputed 
by the Recipient within one hundred eight (180) days after receipt of the statement referred to in 
paragraph B.04 hereof.

B.06 The Operator shall keep separate accounts relating to its operations hereunder and, upon 
the prior written request of the Recipient, duly authorized representatives of the Recipient may 
have access to such accounts for the purpose of confirming any information contained in a 
statement delivered to the Recipient pursuant to the provisions of paragraph B.04 hereof, 
provided, always, that such access shall not interfere with the affairs or operations of the 
Operator. The Recipient shall have the right to make copies of or take extracts from such 
accounts, but at the cost of and only for the use of the Recipient, all such information being 
confidential.

B.07 For the purposes of calculating the amount of Royalty payable to the Recipient hereunder 
only, if, after the Property has been brought into commercial production, any ore or product 
derived from ore mined from the Property is sold to a company associated with the Operator and 
if the sale price of such product is not negotiated on an armslength basis, the Operator shall, for 
the purposes of calculating net smelter return available to pay the Royalty hereunder only and 
notwithstanding the actual amount of such sale price, add to any moneys actually received with 
respect to such sale an amount which the Operator considers sufficient to make the same 
represent a reasonable net sale price for such product as if negotiated at armslength and after 
taking into account all pertinent circumstances (including, without limitation, then current 
market conditions relating to products similar to such product; terms of agreements between 
armslength parties for the purchase and sale of similar products in similar quantities for delivery 
over similar periods of time; physical and/or chemical characteristics of such products).

The Operator shall by notice inform the Recipient of the quantum of such reasonable net 
sale price and if the Recipient does not object thereto within forty-five (45) days after receipt of 
such notice, said quantum shall be final and binding upon the Recipient.

If the Recipient objects to such quantum by notice delivered to the Operator within said 
forty-five (45) days, then the quantum of such reasonable net sale price shall be decided by 
arbitration as follows: the Recipient shall nominate one (1) arbitrator and shall notify the 
Operator of such nomination and the Operator shall within forty-five (45) days after receiving 
such notice nominate an arbitrator, and the two (2) arbitrators shall select an chairman to act 
jointly with them as a third arbitrator. If said arbitrators shall be unable to agree in the selection 
of such chairman, the chairman shall be a person designated by the President or any Vice- 
President of the Canadian Institute of Mining and Metallurgy provided that such person is not an 
employee of a Recipient or a Property Owner or any company affiliated with a Recipient or a 
Property Owner. The chairman shall fix the time and place for the purpose of hearing such 
evidence and representations as either of the parties hereto may present and, subject to the 
provisions hereof, the decision of the arbitrators and chairman, or any two of them, in writing
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shall be binding upon the parties hereto. Said arbitrators and chainman shall, after hearing any 
evidence and representations that the parties may submit, make their award and reduce the same 
to writing and deliver one copy thereof to each of the parties hereto. The majority of the 
chairman and arbitrators may determine any matters of procedure for the arbitration not specified 
herein. If the Operator fails within said forty-five (45) days to nominate an arbitrator, then the 
arbitrator nominated by the Recipient may proceed alone to determine the dispute in such 
manner and at such time as he shall think fit and his decision shall, subject to the provisions 
hereof, be binding upon the parties hereto. The expense of the arbitration shall be paid by the 
Recipient if the decision reached hereunder does not increase such quantum by more than five 
percent (5*^o) of the quantum set forth in the notice hereinbefore referred to and otherwise by the 
Operator. Insofar as they do not conflict with the provisions hereof, the Rules for the Conduct of 
Arbitrations of the Arbitrators Institute of Canada Inc., as amended or replaced from time to 
time, shall be applicable. Appeal from the decision of the arbitrators shall be in accordance with 
the provisions of the said Rules. Notwithstanding anything to the contrary in the foregoing, any 
arbitration hereunder may be held and decided upon by a single arbitrator acceptable to the 
Recipient and the Operator.

B.08 For the purposes of this agreement, the Property shall come into commercial production 
on the date upon which ores mined from the Property (except such ores, minerals and metals as 
are removed for the purpose of making assays or tests) or concentrates or other products derived 
therefrom are first delivered to a purchaser on a commercial basis, it being agreed that deliveries 
of such ores, concentrates or other products resulting from pilot or test operations shall not be 
considered as deliveries on a commercial basis for the purposes of this paragraph. The Operator 
shall deliver to the Recipient notice indicating said date as soon as practicable after the 
occurrence thereof.

B.09 In the event that the Property is brought into commercial production, it may be operated 
as a single operation with other mining properties owned by the Operator or any Property Owner 
or in which the Operator or any Property Owner has an interest, in which event, the Recipient 
agrees that (notwithstanding separate ownership thereof) ores mined therefrom may be blended 
at the time of mining or at any time thereafter and the Royalty shall be paid hereunder only with 
respect to ores mined from the Property, or concentrates or other products derived therefrom, all 
as herein provided. In determining the amount of such Royalty so payable, effect shall be given 
to the tonnages and metal content of ore removed from, and insofar as they may be relevant, to 
any special charges or treatment relating particularly to ore, concentrates or other products 
derived from the Property or from any of such other mining properties and the records of the 
Operator shall be prima facie evidence of the information therein contained.

B.10 Notwithstanding anything to the contrary herein contained, if any part of the right to 
receive the Royalty is assigned it shall be a condition of such assignment that the assignee agree 
with the Operator and all other parties entitled to receive any part of the Royalty as follows:

(a) the amount of any Royalty payable hereunder shall be settled only with original 
Recipient hereunder or a duly authorized nominee (hereinafter collectively referred 
to as the "Nominee") as set forth by notice to the Operator (such notice to be 
executed by all parties entitled to receive any part of the Royalty), and such 
settlement shall be final and binding upon all interested parties and the Operator shall
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not be required to make any accounting to any person save such Nominee;
(b) payment of Royalty shall be made only to or to the benefit of the Nominee and such 

payment by cheque payable to the Nominee "In Trust" and made in accordance with 
the provisions of this agreement shall constitute full and complete discharge to the 
Operator of its obligations to make such payment hereunder and there shall be no 
obligation to see to the distribution of any such payment;

(c) the Operator may settle disputes arising hereunder with the Nominee and such 
settlement shall be final and binding upon all interested parties;

(d) the Operator may rely upon any direction, advice or authorization signed by the 
Nominee and may act thereon as if the same was signed by all interested parties;

(e) the Operator shall not be required to deal with any person except the Nominee and 
each of the said interested parties shall exercise any of their respective rights only 
through the Nominee and shall require any of their respective assignees to agree in 
writing to be bound by the provisions hereof.

B. 11 Payment of the Royalty to the Recipient may be made by cheque payable to the 
Recipient, or, if there is more than one Recipient, to the Nominee. If such cheque is delivered 
personally to the payee thereof, or, is sent by registered letter addressed to the payee thereof, at 
the last address of the payee known to the Operator, such payment shall be deemed to have been 
made upon the date of such personal delivery or upon the third business day following the date 
of mailing of such registered letter, as the case may be, provided, only, that if such cheque is lost, 
destroyed or mutilated the Operator shall, upon receipt of such reasonable evidence and/or 
security relating thereto as the Operator may require, replace such cheque. Under no 
circumstances will the Operator be required to see to, or be responsible for, the distribution of 
any payment.

B. 12 Any Property Owner may at any time and from time to time either before after the 
exercise of the Option contained in the agreement attached hereto, without obtaining any prior 
consents or approvals sell, assign, transfer or otherwise dispose of all or part of any right, title or 
interest in and to the Property and/or hereunder, upon such terms as it considers advisable, 
provided only, that:

(a) such sale, assignment, transfer or other disposition shall not be completed unless and 
until the assignee has agreed in writing to be bound by the provisions hereof as fully 
as if it was a signatory hereto to the extent of the interest so assigned, transferred, 
sold or otherwise disposed of; and

(b) upon completion of such transaction the assignor shall be relieved of that portion of 
the Royalty equal to the portion of its interest which was so sold, assigned, 
transferred or otherwise disposed of, it being agreed that the obligation to pay the 
Royalty shall thereafter be the several, and not joint, obligation and liability of the 
Property Owners and shall be borne by them pro rata to their respective rights, title 
and interest in and to the Property. Any proceeds received by a Property Owner 
upon any sale, assignment, transfer or other disposition, as aforesaid, shall not, for 
the purposes of determining net smelter return hereunder, be considered to be 
revenues received by such Property Owner.



APPENDIX 2 
Property Agreement 20OO

TRIBUTE MINERALS CORP. — FREDART REPORT 2OO3



August 25, 2000

Mr. Perry English, 
General Delivery, 
Souris, Manitoba 
ROK 2CO

Dear Mr. English:

Re:- Fredart Lake Property

This will confirm that:

(a) the undersigned David G. Wahl ("Wahl") is entering into this agreement on behalf of 
Tribute Minerals Corporation, (herein referred to as "Tribute"),

(b) Tribute will assume all obligations and liabilities hereunder and will acquire all 
rights, title, interests and benefits hereunder; and,

(c) our understanding of the arrangements between Tribute and Perry English relating to 
the acquisition by Tribute of an interest in, and the carrying out of subsequent work 
with respect to 12 unpatented mining claims (the "Property") situate in the Province 
of Ontario and described in Schedule "A" annexed hereto.

Perry English confirms that he has represented and warranted to Tribute as follows and 
that in entering into this agreement Tribute has relied thereon:

(a) he owns one hundred percent (lOO*/^) of the legal and beneficial right, title and 
interest in and to the Property and the mining claims forming the Property are 
recorded in the name of Perry English;

(b) such right, title and interest is tree and clear of any lien, mortgage, agreement, 
encumbrance or adverse claim (including, without limitation, any order or judgment 
relating to the Property or any legal proceedings which may result in any such order 
or judgment);

(c) he is not aware of any hazardous or other situations or circumstances on or relating 
the Property or any work that may have been carried out with respect thereto that has 
given, or may in the future give, rise to any claim or liability, including, without 
limitation, environmental claims, penalties or liability;

(d) there are no old exploration, development or mine workings on the Property;
(e) he has not received any notice, order or other communication from any governmental 

ministry or instrumentality relating to any actual or alleged unacceptable 
environmental circumstance or situeition with respect to the Property;

(f) he has the exclusive right to deal with the Property as herein contemplated; as at the 
date hereof,

(g) all taxes, rentals, levies, assessments, or other obligations relating to the Property



have been paid or complied with and the Property is in good standing under the laws
of the Province of Ontario until at least May 28, 2001; 

(h) Tribute may enter in, under or upon the Property for the purposes of this agreement
and extract and dispose of ore, minerals and metals without making any payment to,
and without accounting to or obtaining the permission of, any other person, firm or
corporation; and 

(i) to the best of his knowledge and belief, each of the mining claims forming part of the
Property has been duly staked and recorded in accordance with the laws of the
Province of Ontario.

For convenience, certain words have been defined in the text of this letter. In addition, 
those words or phrases defined in Schedule "B" annexed hereto shall have the respective 
meanings therein set forth, it being agreed that all schedules annexed hereto form part of this 
letter.

Upon acceptance hereof, the foregoing and the following representations and warranties 
of yourself shall continue and the following provisions shall be applicable:

1. This agreement is conditional upon Tribute obtaining funding from third parties in the 
aggregate of at least S250,000 and confirming same by notice ("Effective Notice") to Perry 
English on or before October 31, 2000. If the Effective Notice is delivered on or before said 
date, the condition herein contained shall be satisfied, the provisions hereof shall immediately 
become effective and the first day of the month following the month in which the Effective 
Notice was so delivered is herein referred to as the Effective Date. If by said date the Effective 
Notice is not so delivered and subject to agreement between Perry English and Tribute to the 
contrary, this agreement shall immediately terminate and Tribute shall have no right, title, 
interest, obligation or liability with respect to the Property or otherwise hereunder.

Tribute may in its sole discretion and at any time prior to said date waive said condition 
by delivering the Effective Notice, notwithstanding that said funding may not in fact have been 
obtained, in which event it shall be as if said funding had been obtained and the Effective Notice 
given accordingly.

2. On signing this agreement Tribute shall pay Perry English a non-refundable cash 
payment of S l ,000.

3. Within 5 days after the Effective Date, Tribute shall pay to Perry English a further 
S5,000. In consideration therefor, Perry English hereby grants to Tribute the exclusive option 
(the "Option") to acquire all right, title and interest in and to the Property, free and clear of any 
lien, encumbrance or adverse claim, pursuant and subject to the provisions hereof for an 
aggregate consideration equal to SI 18,000 and the royalty provided for in paragraph 6 below.

Tribute agrees to spend at least 330,000 in doing exploration work on the Property prior 
to the first anniversary of the Effective Date, provided, however, that Tribute may fulfill such 
obligation by paying to Perry English any difference between said 530,000 and the amount 
actually so spent, such payment to be made on or before said anniversary. If such obligation is



not fulfilled by Tribute on or before said first anniversary, this agreement shall immediately 
terminate.

4. Subject to the provisions hereof to the contrary, the Option shall continue in full force 
and effect up to and including the first anniversary of the Effective Date, provided, however, that 
if on or before:

(a) the first anniversary of the Effective Date, Tribute pays to Perry English the further sum 
of S12,000, the Option shall continue in full force and effect up to and including the 
second anniversary of the Effective Date;

(b) the second anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of 520,000, the Option shall continue in full force and effect up to and including 
the third anniversary of the Effective Date;

(c) the third anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of 530,000, the Option shall continue in full force and effect up to and including 
the fourth anniversary of the Effective Date;

(d) the fourth anniversary of the Effective Date, Tribute pays to Perry English the further 
sum of 550,000, the Option shall continue in full force and effect up to and including 
the fifth anniversary of the Effective Date.

5. Tribute may at any time while the Option is in full force and effect and after having 
expended at least an aggregate of 530,000 in doing work hereunder exercise the Option by 
delivering to Perry English notice of exercise and paying to Perry English an amount equal to the 
difference (if any) between SI 18,000 and the aggregate of all moneys paid hereunder (including, 
without limitation, the 55,000 paid as set forth in paragraph 3 hereof).

6. (a) If the Option is exercised, Tribute shall be obligated to pay to Perry English a 
royalty (the "Royalty") in an amount equal to 2 percent (2^o) of the net smelter return derived 
from operations on the Property. The Royalty shall be determined and payable in accordance 
with the provisions of Schedule "B" attached hereto and, for the purposes hereof, shall not be 
considered to be an interest in the Property.

(b) Perry English hereby grants to Tribute the exclusive option (the "Buy-Out 
Option") to purchase for an aggregate consideration of S l,000,000 one half Perry English's right 
to be paid the Royalty (namely l percent (l "/o)) of the net smelter return derived from operations 
on the Property and thereby reduce the Royalty to l percent (Wo) of the net smelter return 
derived from operations on the Property. The Buy-Out Option may be exercised by Tribute 
delivering a notice accordingly to Perry English at any time on or before December 31 of the 
tenth (10th) full calendar year after the year in which Tribute exercises the Option together with 
payment of said 51,000,000. Upon the making of said payment, one half of the Royalty shall 
automatically and without any action on the part of Perry English (save to acknowledge said 
exercise if so requested by Tribute) or Tribute immediately vest in Tribute and the quantum of 
the Royalty reduced accordingly.

(c) If the Property is not brought into commercial production (as defined in paragraph B.08 
of Schedule "B" attached hereto) within two full calendar years after the exercise of the Option, 
Tribute shall make advance payments of the Royalty in the amount of 510,000 for each full 
calendar year up to, but not including the year, in which the Property is so brought into 
commercial production. Such advance payments shall be payable in arrears on or before



December 31 of each such year and may be deducted from any payments of the Royalty 
otherwise payable subsequent to the date upon which the Property has been brought into 
commercial production. The aggregate of any such advance payments made hereunder shall be 
deductible from payments of the Royalty otherwise payable hereunder.

7. (a) While the Option is in force, Tribute, its servants and agents, shall have the right 
to enter in, under or upon the Property; to have quiet possession of the Property; to carry out, 
directly or indirectly, such prospecting, exploration, development or other mining work relating 
thereto as Tribute considers advisable; to bring upon the Property such plant, buildings, 
machinery, tools, appliances, equipment and/or other assets (including, without limitation, 
drilling equipment) as Tribute considers advisable; and to remove from the Property for the 
purpose of assaying or testing and to dispose of ores, minerals or metals.

(b) While the Option is in force Tribute agrees:
(i) to carry out work hereunder in a good and workmanlike manner and in

accordance with the requirements of any applicable laws; 
(ii) to indemnify and save harmless Perry English from any damages payable by

Perry English as a result of such work; 
(iii) if this agreement is terminated, to leave any part of the Property with respect to

which work was carried out hereunder in a safe and reclaimed state as required
by applicable law; and 

(iv) to maintain the Property in good standing.
(c) While the Option is in force upon prior notice to Tribute and during reasonable 

business hours, Perry English or an authorized representative of Perry English shall be permitted 
access to the Property in order to examine any work carried out thereon by or on behalf of 
Tribute, provided, however, that neither of Perry English nor said representative shall interfere 
with or obstruct the operations of Tribute, its servants, contractors or representatives thereon, and 
further provided that Perry English and said representative shall so examine such work at their 
own risk and cost. Perry English agrees to indemnify and save harmless Tribute, its servants, 
contractors and representatives from all loss or damage of any kind in any way referable to the 
entry of, presence or activities of Perry English or said representative while on the Property, 
including, without limiting the generality of the foregoing, bodily injury or death at any time 
resulting therefrom and damage to property sustained by any person or persons.

(d) Either during the currency, or within one hundred and eighty (180) days after 
termination, of this agreement, Tribute, its servants, representatives and contractors, may enter 
upon and remove from the Property any and all plant, buildings, machinery, tools, appliances, 
equipment and/or other assets brought upon the Property by Tribute, its servants, representatives 
or contractors, and any of the same not so removed shall become the property of Perry English.

8. Perry English will not dispose of any interest in the Property or Royalty without first 
offering the same to Tribute for a cash purchase price. If Tribute does not accept such offer and 
purchase all such interest so offered within the next following ninety (90) days, Perry English 
shall be free to dispose of the same to any third party within the next succeeding ninety (90) days 
at a cash price and upon terms not more favourable to the buyer than those contained in such 
offer, provided that such terms shall include a term that the buyer agrees with Tribute to be 
bound by the provisions hereof as fully as if such buyer was a signatory hereof. If such interest 
is not so disposed of within said ninety (90), the provisions of this paragraph shall again apply.



9. Immediately upon payment of the S5,000 set forth in clause 3, duly executed transfers, in 
registrable form, transferring title of the Property to Tribute shall be delivered to Tribute against 
receipt of evidence of the making of such payment and Tribute may register or record the 
Property in its name and hold the same subject to the provisions hereof. Tribute shall 
immediately upon termination hereof deliver to Perry English duly executed transfers, in 
registrable form, transferring title of the Property (as then constituted) to Perry English or as he 
in writing may direct.

10. Any information relating to the Property and/or the operations of Tribute relating thereto 
shall be held in strict confidence by Perry English and shall not be disclosed to any third party 
except with Tribute's prior consent. Perry English shall not use the name of Tribute or any 
corporation associated or affiliated with Tribute in any document or release made to or available 
to the public without the prior written approval of Tribute.

11. During the term of the Option, Perry English shall not do any act or thing which would or 
might adversely affect the rights of Tribute hereunder or which would or might prevent or hinder 
the right of Tribute to acquire a one hundred percent (10007o) interest in the Property free and 
clear of all encumbrances or to exercise any of its other rights hereunder, or, the right or ability 
of Tribute to exercise the Buy-Out Option.

12. This agreement shall terminate:
(a) if Tribute fails to pay any amount set forth in paragraph 4 hereof on or before the 

relevant date therein set forth, then upon the next following day; or
(b) if Tribute does not exercise the Option hereunder, then, unless the agreement has 

previously terminated, upon the sixth anniversary of the Effective Date; or
(c) upon receipt by Perry English of notice from Tribute (whether before or after 

exercise of the Option) that Tribute is terminating this agreement;

save only:

(i) for the rights of Tribute under paragraph l hereof;
(ii) for the right of Perry English to receive payment of any Royalty or advance payment

thereof property payable hereunder as at the date of such termination; and 
(iii) that upon such termination the provisions of paragraph 9 hereof shall continue, 
(iv) that upon such termination Tribute shall be obliged to return claims in good

standing 
with at least two years assessment credits applied.

Subject to the provisions of this paragraph and subparagraph (d) of paragraph l hereof to the 
contrary, upon such termination, all obligations of Tribute hereunder shall be at an end, 
including, without limitation, any obligation to pay the Royalty or any advance payment thereof.

13. Tribute may by notice to Perry English at any time and from time to time terminate this 
agreement with respect to any part of the Property as therein set forth. Upon receipt of any such 
notice this agreement shall immediately terminate with respect to the part of the Property set



forth in said notice, the term "Property" shall thereafter be read accordingly and the provisions of 
clauses (i) to (iv), inclusive, of paragraph 12 hereof shall be applicable, mutatis mutandis.

14. Perry English agrees, both before and after termination of this agreement, to execute all 
such documents and do all such acts and things as Tribute may reasonably request to carry out 
the provisions and/or the intent of this agreement.

15. Any notice may be delivered in person or by registered or certified mail (return receipt 
requested) or by courier (delivery confirmed) to Perry English addressed to Perry English at the 
relevant address as set forth on the first page hereof or to Tribute at its address set forth on the 
said first page and shall be duly given and received on the day of delivery in person thereof or, in 
the case of delivery by mail or courier, on the date of actual receipt thereof (as indicated by said 
return receipt or confirmation), as the case may be. In the case of delivery in person, such 
delivery may be made leaving such notice with, in the case of Perry English, any person, or in 
the case of Tribute, an employee of Tribute at the relevant street address set forth on the first 
page hereof. Any party hereto may from time to time by notice change his or its address.

Notwithstanding anything to the contrary contained herein, any delivery in person or by 
courier to a party whose address is herein indicated to be a P.O. Box, shall be property delivered 
hereunder if it is delivered to a street address in the relevant municipality that, after reasonable 
investigation, the party making such delivery believes to be the residence or an office address for 
such party.

16. Any payment made by Tribute hereunder may be made by cheque payable to Perry 
English and delivered in accordance with the provisions of paragraph 15 hereof. If so made such 
payment, shall, for the purposes of compliance with the provisions or requirements hereof, be 
deemed made on the relevant day as set forth in said paragraph, provided, only, that if such 
cheque is lost, destroyed or mutilated Tribute shall, upon receipt of such reasonable evidence 
and/or security relating thereto as Tribute may require, replace such cheque.

17. It is acknowledged that any work or operations carried out for or on behalf of Tribute 
with respect to the Property, either during the currency of the Option or after the exercise thereof, 
shall be of such nature, extent and timing (including, without limitation the rate of production or 
operation of any mine or other facilities related to the Property) as Tribute in its sole discretion 
may from time to time decide. Nothing herein shall limit, or be construed to limit, such 
discretion of Tribute.

18. Tribute may at any time and from time to time without notice to Perry English prepay any 
amounts contemplated to be paid to Perry English pursuant to paragraph 3.

19. The provisions attached hereto as Schedules "A" and "B" shall form part of this 
agreement.

20. This agreement contains the entire understanding between the parties with respect to the 
Property and supersedes all prior discussions, representations, letters or other documents.



If you are in agreement with the foregoing, please so indicate by signing a copy of this letter and 
returning it to us, whereupon you will be considered to have accepted this letter. The offer 
represented by this letter shall, unless extended by Tribute expire on August 31, 2000.

Upon receipt of a fully executed copy hereof, this letter shall constitute a binding agreement 
between you and Tribute and their respective successors and permitted assigns.

Yours very truly
David G. Wahl
(on behalf of Tribute Minerals Corporation)

per:

ACCEPTED AND AGREED UNDER SEAL 
this day of August, 2000.

Perry English Witness
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SCHEDULE"A"

Claim No. 1184988 (2 units) assessment work anniversary date May 28 
Claim No. 1232748 (2 units) assessment work anniversary date June 10 
Claim No. 1233024 (l units) assessment work anniversary date June 10 
Claim No. 1233056 (l units) assessment work anniversary date June 10 
Claim No. 1233057 (l units) assessment work anniversary date June 10 
Claim No. 1233058 (l units) assessment work anniversary date June 10 
Claim No. 1233059 (l units) assessment work anniversary date June 10 
Claim No. 1233060 (l units) assessment work anniversary date June 10 
Claim No. 1233062 (3 units) assessment work anniversary date June 10 
Claim No. 1233372 (7 units) assessment work anniversary date June 10 
Claim No. 1233728 (3 units) assessment work anniversary date June 10 
Claim No. 1233729 (4 units) assessment work anniversary date June 10
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SCHEDULE "B"
to the option agreement between 

Perry English and Tribute

B.01 For the purposes of this Schedule "B":
"net smelter return" means the amount of money actually received from the sale of ores 

mined from the Property (except such ores, minerals and metals as are removed for 
the purpose of making assays or tests) after the date on which the Property comes 
into commercial production or from the sale of the concentrates or other products 
derived therefrom less, to the extent that they were not deducted by the purchaser in 
determining the purchase price therefor: all treatment charges or penalties incurred 
with respect thereto; all costs or expenses incurred with respect to insurance, freight, 
trucking, handling and/or sampling and assaying (including, without limitation, 
umpire assays) of ores, concentrates or other products ex headframe in the case of 
ores and ex mill or other treatment facility in the case of concentrates or other 
products; any federal, provincial or municipal tax or levy of a sales or value-added 
nature assessed against or payable by the vendor thereof; and, if applicable, any 
applicable costs or expenses (including, without limitation, penalties) incurred with 
respect to custom smelting, refining or similar treatment of such ores, minerals or 
metals;

"Operator" shall mean the party responsible for the carrying on of the operations relating to 
the Property;

"Property" means the Property as defined in the annexed agreement;
"Property Owner" means the person or persons that own an interest in the Property as at 

the relevant time, including, without limitation, the Operator, if the Operator has 
such an interest;

"Recipient" shall mean the party or parties that are from time to time entitled to be paid the 
Royalty hereunder;

"year" means calendar year and a reference to a subdivision of a year shall mean a 
reference to the relevant subdivision of a calendar year;

those terms defined in the agreement of which this Schedule "B" is part shall have the 
same meaning as so defined (save as otherwise provided in this Schedule "B").

B.02 All calculations and computations relating to the Royalty shall be carried out in 
accordance with generally accepted accounting principles to the extent that such principles are 
not inconsistent with the provisions of this Schedule "B" and the agreement attached hereto.

B.03 Subject to the provisions hereof, the amount of Royalty payable to the Recipient 
hereunder shall be calculated by the Operator as at the end of each year, commencing with the 
year in which the Property is brought into commercial production (as contemplated in paragraph 
B.08 hereof), and shall be payable to the Recipient on or before the last day of the first quarter of 
the next following year.
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B.04 With each payment of the Royalty the Operator shall on or before the last day of the first 
quarter of each year after the Property has been brought into commercial production, deliver to 
the Recipient a statement indicating the nature of the payment being made, if any, and the 
manner in which it was determined.

B.05 Any payment of Royalty shall be considered final and in full satisfaction of all 
obligations of the Operator hereunder if such payment or the calculation thereof is not disputed 
by the Recipient within one hundred eight (180) days after receipt of the statement referred to in 
paragraph B.04 hereof.

B.06 The Operator shall keep separate accounts relating to its operations hereunder and, upon 
the prior written request of the Recipient, duly authorized representatives of the Recipient may 
have access to such accounts for the purpose of confirming any information contained in a 
statement delivered to the Recipient pursuant to the provisions of paragraph B.04 hereof, 
provided, always, that such access shall not interfere with the affairs or operations of the 
Operator. The Recipient shall have the right to make copies of or take extracts from such 
accounts, but at the cost of and only for the use of the Recipient, all such information being 
confidential.

B.07 For the purposes of calculating the amount of Royalty payable to the Recipient hereunder 
only, if, after the Property has been brought into commercial production, any ore or product 
derived from ore mined from the Property is sold to a company associated with the Operator and 
if the sale price of such product is not negotiated on an armslength basis, the Operator shall, for 
the purposes of calculating net smelter return available to pay the Royalty hereunder only and 
notwithstanding the actual amount of such sale price, add to any moneys actually received with 
respect to such sale an amount which the Operator considers sufficient to make the same 
represent a reasonable net sale price for such product as if negotiated at armslength and after 
taking into account all pertinent circumstances (including, without limitation, then current 
market conditions relating to products similar to such product; terms of agreements between 
armslength parties for the purchase and sale of similar products in similar quantities for delivery 
over similar periods of time; physical and/or chemical characteristics of such products).

The Operator shall by notice inform the Recipient of the quantum of such reasonable net 
sale price and if the Recipient does not object thereto within forty-five (45) days after receipt of 
such notice, said quantum shall be final and binding upon the Recipient.

[f the Recipient objects to such quantum by notice delivered to the Operator within said 
forty-five (45) days, then the quantum of such reasonable net sale price shall be decided by 
arbitration as follows: the Recipient shall nominate one (1) arbitrator and shall notify the 
Operator of such nomination and the Operator shall within forty-five (45) days after receiving 
such notice nominate an arbitrator, and the two (2) arbitrators shall select an chairman to act 
jointly with them as a third arbitrator. If said arbitrators shall be unable to agree in the selection 
of such chairman, the chairman shall be a person designated by the President or any Vice- 
President of the Canadian Institute of Mining and Metallurgy provided that such person is not an 
employee of a Recipient or a Property Owner or any company affiliated with a Recipient or a 
Property Owner. The chairman shall fix the time and place for the purpose of hearing such 
evidence and representations as either of the parties hereto may present and, subject to the 
provisions hereof, the decision of the arbitrators and chairman, or any two of them, in writing
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shall be binding upon the parties hereto. Said arbitrators and chairman shall, after hearing any 
evidence and representations that the parties may submit, make their award and reduce the same 
to writing and deliver one copy thereof to each of the parties hereto. The majority of the 
chairman and arbitrators may determine any matters of procedure for the arbitration not specified 
herein. If the Operator fails within said forty-five (45) days to nominate an arbitrator, then the 
arbitrator nominated by the Recipient may proceed alone to determine the dispute in such 
manner and at such time as he shall think fit and his decision shall, subject to the provisions 
hereof, be binding upon the parties hereto. The expense of the arbitration shall be paid by the 
Recipient if the decision reached hereunder does not increase such quantum by more than five 
percent (507o) of the quantum set forth in the notice hereinbefore referred to and otherwise by the 
Operator. Insofar as they do not conflict with the provisions hereof, the Rules for the Conduct of 
Arbitrations of the Arbitrators Institute of Canada Inc., as amended or replaced from time to 
time, shall be applicable. Appeal from the decision of the arbitrators shall be in accordance with 
the provisions of the said Rules. Notwithstanding anything to the contrary in the foregoing, any 
arbitration hereunder may be held and decided upon by a single arbitrator acceptable to the 
Recipient and the Operator.

B.08 For the purposes of this agreement, the Property shall come into commercial production 
on the date upon which ores mined from the Property (except such ores, minerals and metals as 
are removed for the purpose of making assays or tests) or concentrates or other products derived 
therefrom are first delivered to a purchaser on a commercial basis, it being agreed that deliveries 
of such ores, concentrates or other products resulting from pilot or test operations shall not be 
considered as deliveries on a commercial basis for the purposes of this paragraph. The Operator 
shall deliver to the Recipient notice indicating said date as soon as practicable after the 
occurrence thereof.

B.09 In the event that the Property is brought into commercial production, it may be operated 
as a single operation with other mining properties owned by the Operator or any Property Owner 
or in which the Operator or any Property Owner has an interest, in which event, the Recipient 
agrees that (notwithstanding separate ownership thereof) ores mined therefrom may be blended 
at the time of mining or at any time thereafter and the Royalty shall be paid hereunder only with 
respect to ores mined from the Property, or concentrates or other products derived therefrom, all 
as herein provided. In determining the amount of such Royalty so payable, effect shall be given 
to the tonnages and metal content of ore removed from, and insofar as they may be relevant, to 
any special charges or treatment relating particularly to ore, concentrates or other products 
derived from the Property or from any of such other mining properties and the records of the 
Operator shall be prima facie evidence of the information therein contained.

B. l O Notwithstanding anything to the contrary herein contained, if any part of the right to 
receive the Royalty is assigned it shall be a condition of such assignment that the assignee agree 
with the Operator and all other parties entitled to receive any part of the Royalty as follows:

(a) the amount of any Royalty payable hereunder shall be settled only with original 
Recipient hereunder or a duly authorized nominee (hereinafter collectively referred 
to as the "Nominee") as set forth by notice to the Operator (such notice to be 
executed by all parties entitled to receive any part of the Royalty), and such 
settlement shall be final and binding upon all interested parties and the Operator shall
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not be required to make any accounting to any person save such Nominee;
(b) payment of Royalty shall be made only to or to the benefit of the Nominee and such 

payment by cheque payable to the Nominee "In Trust" and made in accordance with 
the provisions of this agreement shall constitute full and complete discharge to the 
Operator of its obligations to make such payment hereunder and there shall be no 
obligation to see to the distribution of any such payment;

(c) the Operator may settle disputes arising hereunder with the Nominee and such 
settlement shall be final and binding upon all interested parties;

(d) the Operator may rely upon any direction, advice or authorization signed by the 
Nominee and may act thereon as if the same was signed by all interested parties;

(e) the Operator shall not be required to deal with any person except the Nominee and 
each of the said interested parties shall exercise any of their respective rights only 
through the Nominee and shall require any of their respective assignees to agree in 
writing to be bound by the provisions hereof.

B. 11 Payment of the Royalty to the Recipient may be made by cheque payable to the 
Recipient, or, if there is more than one Recipient, to the Nominee. If such cheque is delivered 
personally to the payee thereof, or, is sent by registered letter addressed to the payee thereof, at 
the last address of the payee known to the Operator, such payment shall be deemed to have been 
made upon the date of such personal delivery or upon the third business day following the date 
of mailing of such registered letter, as the case may be, provided, only, that if such cheque is lost, 
destroyed or mutilated the Operator shall, upon receipt of such reasonable evidence and/or 
security relating thereto as the Operator may require, replace such cheque. Under no 
circumstances will the Operator be required to see to, or be responsible for, the distribution of 
any payment.

B. 12 Any Property Owner may at any time and from time to time either before after the 
exercise of the Option contained in the agreement attached hereto, without obtaining any prior 
consents or approvals sell, assign, transfer or otherwise dispose of all or part of any right, title or 
interest in and to the Property and/or hereunder, upon such terms as it considers advisable, 
provided only, that:

(a) such sale, assignment, transfer or other disposition shall not be completed unless and 
until the assignee has agreed in writing to be bound by the provisions hereof as fully 
as if it was a signatory hereto to the extent of the interest so assigned, transferred, 
sold or otherwise disposed of; and

(b) upon completion of such transaction the assignor shall be relieved of that portion of 
the Royalty equal to the portion of its interest which was so sold, assigned, 
transferred or otherwise disposed of, it being agreed that the obligation to pay the 
Royalty shall thereafter be the several, and not joint, obligation and liability of the 
Property Owners and shall be borne by them pro rata to their respective rights, title 
and interest in and to the Property. Any proceeds received by a Property Owner 
upon any sale, assignment, transfer or other disposition, as aforesaid, shall not, for 
the purposes of determining net smelter return hereunder, be considered to be 
revenues received by such Property Owner.
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INTRODUCTION
A Titan-24 survey was commissioned by Tribute Minerals to assist with their ongoing exploration pro 

gram at their Confederation Lake Project, consisting of the Dixie, Fredart Lake, Copper/ode and Arrow 
Property close to Red Lake in Northern Ontario. This summary geophysical interpretation report is de 
signed to satisfy MNDM/MNR criteria at for assessment filing over the Fredart Lake property claims.

The Titan system is a multi-channel, distributed acquisition survey, recording broad band Magnetotellu 
ric 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 instanta 
neous Time series data acquisition. The Titan system consists of 3 main elements: 1) its acquisition sys 
tem, 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 500-750 meters. A total of 13 line-km of Tensor MT and DCIP surveys were conducted across 5 survey 
lines at Fredart Lake.

SURVEY OBJECTIVES
The primary objectives of this survey were:

1. To detect/delineate MT-DC resistivity and IP chargeability signatures associated with the known 
Cu-Zn-Ag vms massive sulphide mineralization, at Fredart Lake, as well as extensions of 
these zones at depth and/or along strike.

2. To locate other priority areas, associated with other potential South Bay Mine type massive 
sulphide deposits, for drill testing within the original survey boundaries, from surface to ^00- 
1.5km depths.

The Tensor Magnetotelluric (MT) resistivity method was chosen based on its high resolution and, in par 
ticular, deep penetration characteristics ^500-1.5km), as well as its interpretative capability, using ad 
vanced 2D inversion, in complex 2D-3D geologic environments. The DC resistivity and Induced Polariza 
tion (DCIP) surveys are used in conjunction with the MT to provide shallower to moderate geoelectric depth 
control ^350-500m), with the added benefit of detecting disseminate mineralization (non-conductive) min 
eralization using the chargeability parameter. . The Titan surveys have been successfully used to detect 
similar vms style mineralization at Kidd Creek, and also at nearby Dixie.

f-r,.,. /r " *
P' .ri 'x-rt'S ait Lake f" H iiSi

Figure 1: General Location of Tribute Confederation Lake Properties

Quantec Project QG289 ii September, 2003



Quantec Geoscience Ltd. Tribute Minerals Inc. 
Titan-24 MT fi DCIP Surveys Fredart Lake Project

PROJECT RESULTS
The Fredart Lake MT and DCIP surveys have successfully mapped major chargeability and resistiv 

ity anomalies consistent with South-Bay type volcanogenic massive sulphide deposits, including the 
known Fredart Lake Trend and the Fredart Lake Main Zone Cu-Ag deposit. The surveys have also de 
fined favourable anomalies at depth which merit follow-up by drill-testing.

Specifically to the Fredart Lake Property, the Titan system responded as follows:

o In general the data quality is good to excellent - due in large part to the remoteness of the 
survey area, away from man-made culture, good ground contacts for current injection for the 
DCIP surveys and relatively high nature source field strengths for the MT surveys.

o The Titan surveys have identified as many as 40 separate DCIP and MT anomalies of signifi 
cance, including 16 highest priority (Type l) features, whose high chargeability and low resis 
tivity characteristics best define the massive sulphide target model sought for at Fredart 
Lake and also lie within 350-500m of the surface.

In addition, 12 2ND priority (Type II) anomalies have been identified, within 350-500m depths, 
which feature high chargeability and contact-type resistivity characteristics, which best define 
a semi-massive sulphide host S/or disseminate sulphides in clay-altered rocks.

Only five (5) 3RD priority targets featuring high chargeability and high resistivity (Type III), 
were defined from 0-350 to 500m depths - these best characterize disseminated or possibly 
silica-rich Zn-sulphides and/or magnetite host rocks.

Finally, 7 deep MT resistivity low features (Type IV) have been defined which are deeply bur 
ied ^350-500m) and extend to great ("1-1.5km) depth, but whose source (i.e., structural or 
alteration or mineralization) cannot be determined due to their great depth and lack of DCIP 
signature.

o In general, the Titan targets, which can be divided into shallow ^350-500m) and deep ^350- 
500m) features, are aligned along as many as 7 linear, ENE to ESE trending axes (A, B, B', 
C, D,-D' and E) for the shallow depth targets and 3 deep targets axes (A-A1 , C', D-D').

o Zone A corresponds to the Fredart mineralized Trend, and features consistently high 
chargeability and low resistivity, likened to massive sulphides or po-rich stratigraphic iron 
formation, and a moderate south-dip, agreeing with the known geology. Although, shallow 
buried (-^lO-SOm), in general, it features limited depth-extent (*:100-250m), except at its east 
ernmost edge, along L108+OOE, where it is shown to extend to below 500m depths and 
therefore represents a primary drill-target. Zone A' represents a possible deep root below A, 
based on the MT results. Both remain open to the east and west and also appear to 
strengthen.

o Zones B and-B' are 2 subparalleling, polarizeable, sinuous EW trending horizons, which lie 
just north of Zone A and coincide with the known Fredart Lake Main Zone massive sulphide 
deposit and circular magnetic high anomaly (G. Davison, TMI, pers. comm., 3-09-2003). In 
spite of its consistently high chargeability and low resistivity, agreeing with the know stringer 
to massive sulphide source, and its shallow depth of burial (-^10-30m), the Titan 2D inversion 
results indicate that it has limited depth extent ^100-250m) - also agreeing with the known 
drill results. However, both zones remain open to the east and west.

o Zones C and E are 2~polarizeable ENE and ESE hofflzons which lie north of the Fredart Lake 
Main Zone, are partially magnetic (to the west) but are apparently untested (G. Davison, TMI, 
pers. comm., 3-09-2003). These are partially buried ^30-50m) but do not appear to extend 
below 150-350m depths.

o Zones D and D' are 2 new polarizeable ESE trending horizons which lie south of the Fredart 
Lake Trend and Main Zone, and are apparently untested but which also do not feature mag 
netic coverage (IBID). These are

o The 2D DCIP chargeability results in particular have proven to be the best indicators for
Quantec Project QG289 jjj . September, 2003



Quantec Geoscience Ltd. 
Titan-24 MT b DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

anomalous chargeability relating to the presence of sulphides, both massive to disseminate, 
within the upper 350-500m of the bedrock. In the present evaluation, the IP chargeability has 
been used as the primary sulphide mapping and targeting tool.

o The 2D DCIP and MT resistivity results has proven to be the best indicators of geologic struc 
ture and sulphide concentration (when associated with the IP) from surface to ^50-1.5km 
depths. The MT inversion results in particular have been able to defined moderate to steeply 
dipping resistivity low and high structures, which correlate well with the DCIP to within 350- 
500m, but also often extend to great depth. The DC resistivity has been used to differentiate 
between Type l (conductive massive sulphide) to Type III (non conductive disseminate sul 
phide) chargeability high targets, whereas the MT resistivity has defined several deep (Type 
IV) resistivity low targets lying at ^00-750m depths, below the depth of investigation limits 
for DCIP.

DCIP Sharp Model 2D Chargeability DCIP Sharp Model 2D Resistivity

500m

MT PW Model 2D Resistivity

500m

"View Looking 
Northwest

Figure 2: 3D Views of Titan 2D Inversion Results at Fredart Lake.

CONCLUSIONS
At present, the exploration objectives have been favourably answered, using the Titan-24 distributed 

acquisition technology and multi-parameter geophysical interpretation. In response to the survey objec 
tives, the following conclusions can be drawn:

o The Fredart Mineralized Trend (Zone A) and stratigraphic magnetic lineament was accu 
rately mapped in the Titan surveys, and shown to offer the best exploration potential afrtJepth 
near its eastern, where drill-testing is recommended, and possibly also western edges, which 
remain open along strike. Based on the MT, it may also have good depth potential to extend 
below 500-1000m (Zone A"), however, there is no evidence, in the DCIP, to support this as a 
mineralized rather than simply a barren structural or alteration feature.

o The Fredart Main Zone (Zone B-B') and circular magnetic anomaly was defined to consist of
as many as 2 separate horizons, with highly favourable chargeability and low resistivity 

Quantec Project(Stta8efcteristics but with potentially limited/depth extent, based on the absence
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acteristics but with potentially limited depth extent, based on the absence of significant DC, IP 
or MT responses below 100-350m depths. No further drill-testing is recommended. How 
ever, it appears to remain open along strike and might also have good depth potential at 
greater depth, based nearby favourable MT features (Zone A 1) - as with A, there is no cor 
roborative DCIP evidence to support a mineralized root over a barren structural or alteration 
feature at greater depth.

o At least 4 favourable, partially buried horizons have been defined to the north (Zones C-C' 
and E) and south (Zones D-D") which are geologically unexplained and remain untested. Of 
the four, Zone C offers the best shallow to moderate depth potential for massive sulphides 
particularly to the west, where drill-testing is recommended, based on its more favourable 
chargeability, resistivity and magnetic characteristics. It also features better deep potential to 
the west (Zone C"), based on the deeper MT evidence which cannot be substantiated in the 
DCIP. Elsewhere the horizons may be graphitic, due to the absence of magnetism, and/or 
more disseminate in nature - overall, neither C-E offers good deep potential. To the south, 
however, Zone D offers the best deep exploration potential ^350m) at Fredart Lake, based 
on combined favourable DC, MT and IP responses at depth, particularly near the eastern and 
western edges. Here, deep drill-testing is recommended and both horizons remain open on 
strike.

RECOMM EN DATIONS
The Titan-24 approach has two valuable applications at Fredart Lake: 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. We recommend at least 6 follow-up drill holes to test 
the geologically unexplained features identified in the Titan results at Fredart Lake.

In addition, we recommend that:

a) The present Titan results should be reconciled with the existing geoscientific database, including 
the known drill evidence, to confirm that the Titan anomalies are centred over the correct source 
material. In particular, with regards to explaining the three main contrasting anomaly types 
(Types l to III) encountered, in order to confirm the source material and to focus drilling onto other 
favourable targets of a similar type/physical property mix.

b) The drill-testing of the Titan anomalies should be conducted in a systematic fashion, by: i) work 
ing 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) The Titan coverage should be extended along strike, to the east and west, in order to better de 
fine the variations observed along the Fredart Trend and Main Zone. If the more southern or 
northern anomalies also prove favourable, consideration should be given to extend or shift the fu 
ture survey coverage, north and south, in order to provide adequate anomaly definition - extend 
ing the lines to a distance approximately 2X the desired depth of investigation.

d) 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.

e) 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, con 
sideration 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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Tribute Minerals Inc. 
Fredart Lake Project

In May-June, 2003, joint tensor magnetotelluric (MT) and de resistivity\induced polarization (DCIP) 
surveys were undertaken on the Confederation Lake Project, near Red Lake, ON, belonging to Tribute 
Minerals Inc., of Toronto, ON, using the Titan-24 distributed array system, developed by Quantec Geo 
science Inc., of Toronto, ON. Confederation Lake consists of four project areas, including the Dixie, Fre 
dart Lake, Copper/ode and Arrow properties. This report discusses and summarizes the interpretation of 
the Titan survey data survey results obtained at Fredart Lake, using 2D MT and DCIP inversion model 
ing, for OMNDM/MNR assessment filing purposes.

The Confederation Lake Greenstone Belt is adjacent to the better known Red Lake Greenstone Belt, 
further to the northwest and the Richardson Lake Belt, to the northeast, which hosts the South Bay Mine 
(see Figure 5). It is characterized by volcanic, sedimentary and intrusive rock formations which are cross 
cut by structural and VMS hydrothermal systems. The belt hosts rock types which include gabbro, gran 
ite, felsic intrusives, metasediment^ and mafic-felsic-intermediate volcanics. The survey areas were cho 
sen based on their known mineralized potential. The Fredart Lake Main Zone consists of a 0.43M tonne 
deposit at 1.507o Cu and 11 "/o Zn, defined to 100m depths, which occurs along a 300m wide x 2.7km long, 
northeast trending horizon.

1.1 OBJECTIVES
The general Titan-24 survey objectives to map general geology, including lithology, alteration, struc 

tural control and, potentially, Cu-Zn-Ag mineralization, based on lateral and vertical resistivity contrasts, 
associated with volcanogenic massive sulphides. The Tensor Magnetotelluric (MT) method was chosen 
based on its high resolution and deep penetration (depths up to and exceeding several km) characteris 
tics, as well as its interpretative capability, using 2D inversion. The DC Resistivity and Induced Polariza 
tion (DCIP) surveys were chosen to provide shallower to moderate geoelectric depth control ^800 metre 
depths), with the added benefit of discriminating ionic and electronic conductivity, as well as detecting 
massive or disseminate (non-conductive) mineralization, using the chargeability parameter.

The primary objectives of this survey were:

* To detect and delineate Titan MT-DCIP resistivity and IP chargeability signatures 
associated with the known VMS resource on the property (see below), as well as 
potential extensions at depth and along strike.

* To locate priority areas for drill testing within the original survey boundaries

Richardson Lake
Property Portfolio of Tribute Minerals Inc.

Red Lake-Birch Uchi Greenstone Belt 
Northwestern Ontario

Red Lake

Confederation Lake

Figure 3: Tribute Minerals Confederation Lake Properties.
Quantec Project QG289 8 September, 2003
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1.2 GENERAL GEOLOGY* 

* Location:

Property:

Tribute Minerals Inc. 
Fredart Lake Project

Red Lake Mining Division, Northwestern Ontario; 60 km east of 
Red Lake, Ontario

12 contiguous unpatented mining claims (27 units), 
covering approx. 432 hectares.

* Regional Geology: Red Lake-Richardson Lake Greenstone Belt; 20 km southwest and on 
trend with Selco Mining's past producing South Bay Mine which 
produced 1.6 million tonnes averaging H.06% Zn, 1.8 07o Cu 
and 2.12 oz/tAg.

* Significant Mineralization:
Diamond drilling on the Main ("A") Zone consisted of 45 AXT (small diameter) core holes drilled on 

150m intervals along strike to a vertical depth of 100 m.
Typical intersections included:

5.2407o Cu and 5.45 oz/ton Ag over 1.8m 
2.237o Cu and 3.32 oz/ton Ag over 11.5 m 
2.54 07o Cu and 1.47 oz/ton Ag over 17.5 m

Mineral resource (Rexdale Mines):
236,400 tons averaging 1. 9% Cu and 1.2 oz/ton Ag or
A O CT t^f\f\ i rt rt — rt . .rt —rt rt,."~* rt. -f CO/ f~* . . rt *~ ~1 /~\ O rt -~ /4 n rt A rt.

^.ou, tl/vy LVI 1& av&t ciyit iy i..7/0 wu auu i. t- ^j^jiui i my i
425,600 tons averaging f.5% Cu and 0.9 oz/ton Ag

Results of a recent government airborne magnetometer and electro-magnetic survey further defined 
the extent of the Main Zone; this zone, along with several others outline a broad zone of mineralization 
which strikes northeasterly and is up to 300 rn wide and 2.7 km long. Mobile metal ion geochemistry by 
TMC identified several very encouraging copper and zinc anomalies ranging up to 1,160 ppb Cu and 
1,390 ppb Zn. The presence of zinc is very encouraging because zinc was not reported in the earlier 
assays. The Fredart Lake copper deposit is open to depth and along strike. TMC believes significant 
potential exists to increase the known resource and to discover new deposits.

CONfSDfRATION LAKESWSKOIC INIRUilVt
GRANITE
FEiSIC INIRUSIve
CHtMtCAt MEIAStDI.V.fNIS
SEDIMENTS
FEISIC VOLCANICS
meRMCtXWE VOLCANICS
MAf 1C VOICAMC5

A DIXIE
8 SNAKE FALLS
C JOY
O BEN LAKE
6 COPP6RLOOECu-Zn VMS MINf BM OCCURISNCE F GARNET LAKE-INMET 
O GARNET LAKE 
H FR60ART LAKE 
l FREDAftT EAST 
J SOOTH BAY 
O OTHER TWBUTC PROPERTIES 

	(STAKED BUT NOT NAMED!

MINEPAUZEO IIMt BREAKS 

2O 4 8

TRleUTC MINERALS INC.

CONFEDERATION LAKE 

PROPERTIES

Figure 4: Fredart Lake Geologic Setting in Confederation Lake Belt

Ref., http:tfwww.tributemin9rals.com7TBM-exp-Fredartlake.htm 
Quantec Project QG289 9 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project

2.1

* QCI Project No:

* Project Name:

* Grid Name:

* Survey Period:

* Survey Type:

* Number of Lines Surveyed:
* Survey Coverage: 

LOCATION

9 General Location:

* District:
* Province:
* Nearest Settlements:
* Nearest Highway:
. UTM Zone:

* Latitude/Longitude:
* UTM position:

Qg-289

CONFEDERATION LAKE Project3

Fredart Lake

June 5™ to 11™, 2003
(Total May 26™ to July 10™, 2003)

Tensor Magnetotelluric (MT)
DC Resistivity and Induced Polarization (DCIP)
5(100H-OOEto 108+OOE) 
2.6x800m(13.0line-km)

The Confederation Lake grids are located 50 km NNE 
of Ear Falls, approximately 30 km E of Hwy 105 
and 60 Km SE of Red Lake, Ontario (see Figure 5).
Kenora
Ontario

Red Lake and Ear Falls, ON

Hwy 105

15 U
approx.: 50056'19"N, 92"58'18"W

approx.: 502000mE, 5643000mN @ 400m amsl

Nungesser Lake"' -*-
t N

'10km

:;Llttle Trout

Lake
" i|;f ^~

Gullrq: ckLake

Q2003 Ma pQuest.com, l ne

Woman Lake

CONFEDERATION LAKE 
KIDS

Bluffy-Lake

Figure 5: Confederation Lake Project General Location Map

For more complete description of survey parameters, methodology and presentation of survey data, refer to logistics report (Ref. 
Qg289 Geophysical Survey Logistics Report, regarding the Quantec Titan-24 Distributed Array System, Tensor Magnetotelluric and 
DC Resistivity 8. Induced Polarization Surveys, over the Confederation Lake Project, near Red Lake, ON. on behalf of Tribute Min 
erals Inc., Toronto, ON. May-July, 2003, 152 pp.)

Note, Fredart Lake represents the 2ND of a 4-part Titan survey program at Confederation Lake Project, also including Dixie West 
(part 1), Arrow (part 3) and Copper/ode (part 4), starting in May and completed in July, 2003 - see Qg289 logistics report. 
Quantec Project QG289 10 September, 2003
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2.2 ACCESS

Base of Operations:

* Nearest Settlements:

* Nearest Highway:

* Access to Grids:

* Mode of Access to Grid:

* Mode of Access to Lines: 
2.3 SURVEY GRID.

* Established by:

* Coordinate Reference System:

* UTM datum:

* Line Direction:

* Line Separation:

* Station Interval:

* Method of Chaining:

Tribute Minerals Inc. 
Fredart Lake Project

Trillium Motel 
400 Highway 105 
Ear Falls ON POV 1TO 
Ph 807 222 3126

Red Lake and Ear Falls, ON 

Hwy105

From Ear Falls (Hwy 105) follow hwy 657 north for 
2.4km to Wenasaga Road. Follow road 1.5km to 
South Bay road and 46km to where the grid lines cross 
the road.

4wd vehicles

4wd vehicles, all-terrain vehicles and on foot.

Previously established by Tribute Minerals Inc.

Survey Grid Coordinates referenced to 
UTM Coordinates (Table l), using GPS.

NADSS/Zone 154

Azimuth 3600

200 meters

100 meters

Metric, slope distance

Fredart Lake Grid
Line No.

100+00 E5
102+00 E
104+00 E
106+00 E
108+00 E

Survey/Array 
Coord. Start

1200S
1200S
1200S
1200S
1200S

Survey/Array 
Coord. End

1400N
1400N
1400N
1400N
1400N

UTM Coord. Start

564591 7N.502860E
5645900N, 503087E
5645927N, 50331 7E
5645936N, 503481 E
5645925N, 503675E

UTM Coord. End

5648497N, 502846E
5648510N, 503031 E
5648514N, 503227E
5648503N, 503441 E
564851 2N, 503637E

Table l: Survey Line Locations and UTM Reference forfredart Grid.

2.4 SURVEY CLAIMS

* Property Claims6:
1248075
1233372
1233059

1248381
1233056
1233060

1184988
1233057
1233062

1233728
1233058
1233024

Claims Surveyed (G. Davison, TMI, pers. comm., 07-09-2003 - see Figure 6)
1248075
1233057
1233024

1248381
1233058

1184988
1233060

1233372
1233062

4 UTM coordinates (NAD83) positioning (GPS) supplied by Tribute Minerals Inc. (07-2003).

100+OOE to 108+OOE correspond to previous grid lines 1000E to 1800E; Titan stations 1200S to 1400N correspond to
Ref., MNDM Claimmap3 website (http://www.mndm.gov.on.ca/mndm/mines/slides/claimap3) 

Quantec Project QG289 11 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project

FJUOIffT LJtKt - TTTAW-24 MT X OCtf tUHVSY
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Figure 6: Fredart Lake Line and Claim Location Mao

2.5 SURVEY PERSONNEL

* Project Manager: Kevin Blackshaw, Timmins ON

Data Processing (office/on site) Mauricio Berrios, Santiago Chile
Susanna Scappin, Melbourne Australia

In-field Crew Chief/Observer:

Geophysical Technicians:

Field Assistants:

Neil Maukonen, Severn Bridge ON 
Trent Retallick, Melbourne Australia

Claude Chiasson, Bathurst NB 
Jason Ploeger, Kirkland Lake ON

Richard Chasse, Kirkland Lake ON 
Denis Comptois, Timmins ON 
Jacques Frenette, Bathurst NB 
David Gouthro, Sydney NS 
Pat Van de Krats, Timmins ON 
Carmen Vucko, Toronto ON

Quantec Project QG289 12 September, 2003
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2.6 SURVEY SPECIFICATIONS AND PARAMETERS 

2.6.1 DCIP Surveys

* Survey Array:

* Receiver Configuration:

* Array Length:

* Number of Arrays/line:

* Dipole spacing:

* Sampling Interval:

* Rx-Tx Separation:

* Infinite Location:

* Spectral Domain:

Tribute Minerals Inc. 
Fredart Lake Project

Pole-Dipole-Dipole Array (see Figure 7).

24 to 26 Ex = Continuous In-line voltages (Figure 8) 
11 to 14 Ey = Alternating (2-station) cross-line 
voltages7

1800 to 2700 meters

1
100 meters

Ex = 100 meters 
Ey = 200 meters

N-spacing (PN-CN min) = 0.5 to 23.5
with maximum varying according to line-length

UTM: 5637246N, 0500584 (NAD27, Zone 15), 
about 6.5km north-northeast of line 10000E.

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

i1 r
d

Figure 7: Common IP Electrode Arrays

LINE
100+OOE
102+OOE
104+OOE
106+OOE
108+OOE

MINC1
11 SOS
11 SOS
11 SOS
11 SOS
11 SOS

MAXC2
1350N
1350N
1350N
1350N
1350N

MINP1
1200S
1200S
1200S
1200S
1200S

MAXP2
1400N
MOON
1400N
1400N
1400N
TOTAL

TOTAL (m)
2600m
2600m
2600m
2600m
2600m
13000m

Table II: DCIP Survey Coverage and Electrode Positions.

Note: Cross-Line Ey voltages obtained for future reference purposes - not presented in cross-sectional plots. 
Quantec Project QG28S 13 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project

POLE-DIPOLE DCIP ACQUISITION ARRAY LAYOUT
Up to 2.4 PER SETUP 
(24 Continuous Ex Lines)

Fixed C1 Injection Point 
At Infinity" (appro*. 10fcm) ^^^~~

S \ Gen

ZcnAM (eVoi^Sit.)

| , , 20Om i, A i +CM U i

Line Array - 60 channels 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) 
•1 10k wart ControHed-Source Transmitter (Base) 
•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-Domain (.125Hz) Output Waveform 
•240 cycle/sec Full Waveform Sampling 
- Up to 36 Dipoles/Time-Series Events Read per Current Injection

~~~— --^^ Moving C2 Injection Point 
Motor ^^-7 
i-Set 7 
.Truck /——^ —— -^ —— t 1

El.!!.

T T A1 — — -D ——— II *
\ Ex

Currant Injection 
at Dipole Mid-Points

Y

l-x

Figure 8: Titan-24 DCIP Survey Layout for Pole - Dipole Array

' Transmitter Waveform:

* Transmitter Output Current:

* Receiver Sampling Speed:

* Tx-Rx Synchronization:

* Time-series stacking:

* Read time:

* Post-Processing:

Spectral Chargeability Model: 

Time-Domain Decay Window: 

Final Data Output:

30/256 Hz square waves at 100"7o duty cycle (~4sec 
pos/neg)

0.2 to 4.9 amperes

240 samples/sec (24 bit A/D @ 120db dynamic range)

Continuous, using current monitor (10 (isec accuracy)

20 cycles (full-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 (60 Hz + harmonics)
5) Spectral decay-curve modeling

Halverson-Wait (see Figure 9)

TO to TF = 800 to 2000 milliseconds

Comma-spaced variable (csv) spreadsheet) containing
1) Current (C) and Potential (P) electrode positions
2) Normalized voltage^yolts/ampere)
3) Voltage error (percent)
4) Phase (milliradians)
5) Phase error (milliradians)
6) Apparent Resistivity (ohm-metres)

Quantec Project QG289 14 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project

50

45

40

35

30

25

20

15

10

O -

Phase = 11.8 ±0.067 (mRad) 
Vp = -1845.33 ±0.08 (mV/amp) 
Tx = 30/256 (Hz) 
sps = 240

0.2 0.4 0.6 0.8 1 1.2 1.4

Figure 9: Example of Frequency-Domain Derived Decay and Calculated Halverson-Wait Decays

2.6.2 MT Surveys

* Technique:

* Base Configuration:

Remote Configuration:

* Array Length:

* Number of Arrays/line:

* Dipole Spacing:

* Sampling Interval:

* Ex/Ey Sampling Ratio:

* E/H Sampling Ratio:

Tensor soundings, remote-referenced

24-26 Ex = Continuous In-line E-fields (Figure 10) 
12-13 Ey = Alternating (2-station) cross-line E-fields 
1 pair (Hx/Hy) Low Frequency (LF) magnetic coils 
1-3 pairs HF coils

1 Ex s in line E-fields 
1 Ey = cross-line E fields 
1 pair LF magnetic coils 
1 pair H F magnetic coils

2400- 2600 meters

1
100 meters

Ex s 100 meters 
Ey = 200 meters

2

Ex = 26
Ey=^2

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

* Remote reference Position:

Quantec Project QG289

UTM 0459399E, 5673019N (NAD27 Zone 17) 
From Balmertown, follow Hwy 125 towards northeast 
for approx. 1.4km, then turn into Nungesser Rd. Follow 
this road for 22.2km to an old logging road on the right 
15 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project

Data Acquisition:

hand side. The remote site is located about 700m east 
along the old logging road

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

MT ACQUISITION ARRAY LAYOUT
3.2KM par SETUP 

(32 Continuous Ex Linos)

100m

ZchAM 
(Evory 2™ Site)

16 per spread

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 Central Recording Units (CRU)
•2 PC-based CPU's (Remote i Base Track)
•2 GPS Remote Synchronization clocks
•32 Ex-Field Measurements per spread
•15 Ey-Flelds Measured per spread
•1 Hx and 1 Hy Measurements per spread (Separate 
High and Low Frequency Magnetometers)
•1 Hx+Hy Measurements at Remote, 1 Ex+Ey references
•Separate 46kHz, 9600 and 1 20 cycle/sec Sampling Events
•30 second to 20,000 Hz Frequency Bandwidth Measured

Remote

ReferGflCB
(Fixed during Survey)

Figure 10: Titan-24 Tensor MT Survey Layout

LINE
100+00 E
102+00 E
104+00 E
106+00 E
108+00 E

WIN EXTENT
1200S
1200S
1200S
1200S
1200S

MAX EXTENT
1400N
MOON
MOON
1400N
1400N

TOTAL (m)
2600
2600
2600
2600
2600

GRID TOTAL: 13.00 km

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

Frequency Bandwidth:

Time-series Sampling:

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

Remote-Base Synchronization: GPS clocks (lO^sec time-accuracy)

Time-Series Stacking:

* Sample/Record Time:

High Range: 
Mid-Range: 
Low Range:

1.534,999 samples 
2020 (1,048,576) samples 
219 (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)

Quantec Project QG289 16 September, 2003
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Post-Processing:

2.7

Final Data Output:

* Final Data Processing:

SURVEY INSTRUMENTA TION
* Receiver System:

Transmitter (DCIP Surveys):

Tribute Minerals Inc. 
Fredart Lake Project

using QGI Quicklay™
1) Coherent noise rejection using remote-reference
2) Proprietary digital filtering (scrubbing)
3) Coherency sorting
4) Impedance estimate stacking

Electronic data interchange (edi) SEG format
1) Auto and cross-power spectral estimates
2) Unrotated (XY b YX) Tensor impedances + errors 
(apparent resistivity and E/H phase - see Figure 11)

Edited and un-edited phase 1& resistivity sounding 
curves (0.1-10000 Hz @ 8-12 pts/decade) using GeotoolsTM

Receiver Electrodes: 

Receiver Coils (MT Surveys):

Quantec Titan-24 Distributed Array Acquisition System,
comprising: - 61 channels max. per system (55ch
operationally) with internal A/D conversion (24bit
@120db l 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 S remote 
(MT surveys) reference sites (140Gb data storage)
- 2 G PS synchronization clocks (10nsec precision l 
12.3MHz clock-speed), at base 4 remote (MT) CPU's
- 2 PC-based Central Processing Units (base S remote)

ZONGE GGT-10 (10kW) with frequency/waveform 
control, using CPU, and Current Monitor (CM); with 
truck-mounted Westinghouse SOkwatt alternator (400 Hz 
@ 3-phase 1 220V) with Kohler Command 25 engine (25Hp l 
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 12 at remote) 
8 EMI model BF-6 (10Hz to 20kHz) magnetometers 
(Hx-Hy -2 at remote 1 2-6 at base).

Quantec Project QG289 17 September, 2003
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Tribute Minerals Inc. 
Fredart Lake Project
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Figure 11: Example of MT Apparent Resistivity and Phase Sounding Curves.

2.8 DATA ACCURACY AND REPEATABILITY
2.8.1 DCIP Surveys

ERROR TYPE
1 . Measured Data (in-line component) average error (csv files) 
using Halverson-Wait model calculation
2. Data presentation minimum errors

PHASE
< 0.1 mrad

20mrad

VOLTAGE
^.or/o
50Xo

Table IV: Minimum Errors for DCIP Measurements

Processor Comments: (S. Scappin, QGI, pers. comm., 07,2003):
The quality of the DCIP data is generally good. Because of the 
presence of a thin conductive layer (clay) sitting above high re 
sistive rocks the current output for the entire grid was character 
ized by values below 1 Ampere for several transmitting points. 
Consequently the data present noisy readings, due also to the 
evident telluric activity experienced at the time of the survey. 
Both DC and IP pseudosections (see Appendix B) are showing 
clearly some relatively high error values, but it was still possible 
to identify a main low Resistivity zone located around 400N, 
which reveals high chargeability values.

2.8.2 MT Surveys

Quantec Project QG289 18 September, 2003
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* Data Error:

* Inversion Error:

Tribute Minerals Inc. 
Fredart Lake Project

Apparent Resistivity = -iTH

Phase = ^ degrees avg. 

100Xo rms, minimum acceptable

•s1720 m decade avg.

Processor Comments: (M. Berrios, QGI, pers. comm., 07, 2003):
The Magneto Telluric (MT) signal was strong for all the 
frequency bands at the time of the survey, guaranteeing 
very good data quality. Line 10000E, 10200E and 10400E 
present some sites with phase curves apparently anomalous 
among the LF band. As the previous grid, this is possibly due to 
the presence of a deep chargeable body that creates a 3D 
effect.

* Parallel Sensor Test: Test for BF-6 (High to Mid Freq-Range)
Test for BF-4 (Low Freq-Range) - see Figure 12

Figure 12: Example of Time Series taken from Parallel Sensor Test (BF-4)
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3.1 OVERVIEW

The Titan-24 surveys at Fredart Lake were designed to provide deep structural, lithologic and miner 
alization mapping information below conventional geophysical penetration depths ^50-250m depths) and 
existing drill-delineation (100m), associated with known, 0.4M tonne Cu-Zn-Ag VMS deposit and possible 
extensions along strike. The full extent of exploration on the property is not fully known to the authors of 
this report, however, approx. 55 line-km of ground magnetics have been previously surveyed in an area 
encompassing the current Titan project (Ref., Quantec Project Qg238, April-20028 ). This survey (shown 
in Figure 13) defined a ENE-trending linear magnetic high trend, likely coinciding with the mineralized 
Fredart Lake Trend, along a sediment-volcanic contact, as well as a coincident, circular magnetic anom 
aly, centred in the Titan survey area (*550N710300E), which corresponds to the known Main Zone de 
posit, which has the focus of historical ddh drilling (l. Brodie-Brown, TMI, pers. comm., Sept-2003). 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 that are based on the geo 
logic model.

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 rock porosity, hence, alteration and mineral grain fabric. IP, on the other hand, measures 
"chargeability" which is a near-direct indicator of the presence of mineralization, in both massive and dis 
seminated forms - most commonly various sulfides and graphite, but also magnetite - making it a most 
useful tool for base metal 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 E. 
DCIP is an electrical method which uses the injection of current and the measurement of voltage and also 
its rate of decay to determine the subsurface resistivity and chargeability, respectively. Depth of investi 
gation is mainly controlled by the array geometry, but also the transmitted current, in terms of signal to 
noise, particularly for the chargeability. The Titan surveys typically image DC resistivity to depths of 500- 
750 metres, and the IP typically images to 350-500m, in subvertical tabular geologic settings - up to 5007o 
more for subhorizontal. The differences in penetration are a function of the relative 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 F. 
MT 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 meas 
ures 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.

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 G. 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 reflect all 
of the information apparent in the actual data. Inversions are a tool, a very powerful tool, but not a "solu 
tion". 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-dipole apparent resistivity and 
phase survey results, the 2D inversion interpretation results are also presented. The UBC DCInv2D

Ref., Quantec Geoscience Inc., Geophysical Survey Logistics Report, regarding Total Field Magnetic Survey, over the Fredart 
Lake Property, on behalf of Tribute Minerals Inc.. April. 2002, 19 pp. 
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algorithm was used with smooth- and sharp-model norm parameters. The purpose is to address model 
ambiguity. For the DC resistivity inversion, only the "smooth" model norm was used, with the "sharp" DC 
model dispensed with. This is due to the fact that 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 useful in the 
data interpretation exercise, although it does provide a model, which explains the data. However, in con 
trast, for the IP chargeability inversion, both the "sharp" and "smooth" 2D models are used. We do this in 
order to determine which features are absolutely needed to explain the data and which features are made 
up by the inversion process (artifacts). We also use both models to better assess the uncertainties for 
each feature. For the DCIP inversions, data error adjustment and bad data rejection are used jointly to 
achieve model convergence - in all cases, the model convergence was achieved by minimizing the 
model misfit to eventually equal the number of points. All three DC and IP inversion models are shown in 
scaled Geosoft Oasis format plan and cross-sectional forms in Appendix A.

For the MT portion of this Titan interpretation report, 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 fre 
quency. 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 resistiv 
ity 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, at a slightly higher fre 
quency. However, for this reason, very shallow conductivity structure can cause static-like (frequency 
independent) resistivity lows without resolvable, accompanying phase highs. Such features in the TE 
mode are 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 de 
composition, 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 as 
sess the model feature uncertainties. Only the PW MT 2D models are shown in Geosoft Oasis format 
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 profiles follow 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 fea 
tures of interest, based on favourable physical property combinations, according to the geologic model, 
are identified for further follow-up.

In the follow Titan images, cool colors represent resistivity highs and warm colors resistivity lows, i.e. 
conductive features. Alternatively, for the MT phase and for the IP chargeability, warm colours represent 
highs and cool colours represent 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 high injected current and high bulk resistivities for the DCIP, and also to the 
good natural field signal levels for the MT. In fact, weak natural fields in the 300-3k Hz frequency band, 
known as the "dead band", are either absent or minimized in the MT sounding curves at Fredart Lake.
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Figure 13: Ground Magnetic Survey Coverage and Titan survey Lines
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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 100+OOE, accompanied by a discussion of the results for each of the technologies. 
The digital images for the remaining lines (102+OOE to 108+OOE) are presented in Appendix B. Scaled 
Geosoft Oasis Montaj cross-sections (see Figure 14) and plans of the 2D inversion results are also pre 
sented in Appendix A.

DCIP Sharp Model 2D Chargeability DCIP Sharp Model 2D Resistivity

O 500m

MT PW Model 2D Resistivity
View Looking 

Northwest
View Looking 

Northwest

500m

View Looking 
Northwest

3.2.1

Figure 14: 3D Views of Titan 2D Inversion Results at Fredart Lake.

Line 100+00 E

Based on the ground magnetics (Figure 13), this Titan section crosses the Fredart Lake Trend, which 
is the mineralized, ENE-trending, stratigraphic horizon, near a250N and the western edge of the "Main 
Zone" magnetic high near *500N, as well as a small, unexplained magnetic feature near-BOON.

DC RESISTIVITY, AND IP CHARGEABILITY
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC 

resistivity, sharp and smooth IP chargeability inversions are shown in Figure 15, extending to depths of 1 
km. The excellent DCIP data quality and model tits are evident. The 2D sharp and smooth IP inversions 
provide a consistent picture of chargeability highs centred around station 250N, 650N and 950N, which 
correlate well with the magnetic high features. The southernmost, associated with the Fredart mineral 
ized trend, is clearly south-dipping.

There are both DC and MT resistivity lows, which are also steep south-dipping, associated with the 
Fredart trend chargeability feature at 350N, while the other appears to be more resistive - implying more 
disseminated sulphide mineralization. The shallow conductive and polarizeable feature between 250N- 
450N is therefore well worth drill testing, particularly at depth. The deep IP feature at station 550S, the po 
tential down-plunge from the Main Zone is plausible, as it shows up in both sharp S smooth IP sections.
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Figure 15: Line 100+OOE - UBC 2D DCIP Inversion Results

MT RESISTIVITY

The raw (measured) MT frequency pseudosections for Line 100+OOE are presented in Figure 16 from 
top to bottom: a) the In-line (XY) apparent resistivity, b) In-line (XY) phase, c) 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 17. In both sections, apparent resistivity lows and 
phase highs, identifying conductive zones, are shown in warm colours.

Notice the anomalous ^90deg) phase values, visible as majenta-coloured striping at mid-low fre 
quencies, in the Raw pseudosections which have been effectively eliminated in the EVA rotated pseu 
dosections. Notice also the strong conductive anomalies near 350N and 650N in both the TM and TE 
sections which correlate well with the known Fredart trend (possibly multiple) and Main Zone mineralized 
zones, respectively. A weaker, unexplained anomaly near 250S is also defined, south of the known 
showings.

The 2D smooth-conjugate RLM MT inversion and 2D Gauss-Newton PW MT inversion models are 
shown in Figure 18 and Figure 19 below, to 2km depths. The strongest feature, near400N, associated 
with the Fredart trend is also south-dipping - agreeing with the DCIP results. The conductor size and 
vertical extent, as shown in the MT PW section, are probably over estimated, based on comparison with 
the MT RLM section. In addition, both the PW and RLM inversions define the west extension of the Main 
Zone, near 650N, as a depth-limited, near-surface feature - also agreeing with the DCIP. A deep, weakly 
conductive, north-dipping feature is associated with the small magnetic-high at 950N. Finally, the 2ND 
most notable feature in the MT section, at 250S, although it does not correlate with a visible, DC or IP 
response - suggesting a possible static effect from a near-surface conductive feature.
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Figure 16: L100+OOE - Raw MT Apparent Resistivity and Phase Frequency Pseudosections.
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Picture 17: L100+OOE-EVA Processed App.t Resistivity and Phase Frequency Pseudosections
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Figure 18: L100+OOE - 2D RLM Smooth-Conjugate MT Resistivity Inversion
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Figure 19: Line 100+OOE - 2D PW Gauss-Newton MT Resistivity Inversion.
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3.2.2 LineK^+OOE

Based on the ground magnetics (Figure 13), this Titan section crosses the stratigraphic-like, NE- 
trending Fredart Lake Mineralized Trend near *350N and west-half the "Main Zone" magnetic high near 
aSOON, as well as the east edge of a small, unexplained magnetic feature near *800N.

DC AND MT RESISTIVITY, AND IP CHARGEABILITY
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC 

resistivity, sharp and smooth IP chargeability inversions are shown in the Appendix B for depth to 1 km. 
The IP data quality becomes poor for this line. The 2D sharp and smooth IP inversions provide a consis 
tent picture of shallow chargeability highs between stations 150N to 950N. There are both DC and MT 
resistivity lows at 350N-450N associated with these chargeability features, along the Fredart Lake Trend 
and Main Zone. These shallow conductive and polarizeable features are well worth drill testing, if not 
done so already. The conductor size shown in the MT PW section is probably an over estimate. The 
deep chargeability feature shown on southern line 100+OOE near 550S has disappeared here.

3.2.3 Line104H-OOE

Based on the ground magnetics (Figure 13), this Titan section crosses the stratigraphic-like, NE- 
trending Fredart Lake Mineralized Trend near a400N and east-half the "Main Zone" magnetic high near 
*550N.

PC AND MT RESISTIVITY, AND IP CHARGEABILITY
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth 

DC resistivity, sharp and smooth IP chargeability inversions are shown in Appendix B for depth to 1 
km. The IP data quality becomes poor for this line. The 2D sharp and smooth IP inversions provide 
a consistent picture of shallow chargeability highs between stations 150N-950N. There are both DC 
and MT resistivity lows between 350N-450N associated with these chargeability features. These 
shallow conductive and polarizeable features, associated with the Main Zone, are well worth drill test 
ing, if not done so already. The conductor size shown in the MT PW section is probably an over es 
timate. The deep chargeability feature shown in line 100E has reappeared near 250S. The MT 
shows up a shallow conductor at 850S for this line, however there is no DC/IP evidence that supports 
this feature.

3.2.4 Line 106+OOE

Based on the ground magnetics (Figure 13), this Titan section crosses the stratigraphic-like, NE- 
trending Fredart Lake Mineralized Trend near *450N and lies off the eastern edge of the "Main Zone" 
magnetic high near *550N.

DC AND MT RESISTIVITY, AND IP CHARGEABILITY
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resis 
tivity, sharp and smooth IP chargeability inversions are shown in Appendix B for depth to 1 km. The 
DC/IP data quality becomes slightly poor for this line. The 2D sharp and smooth IP inversions provide a 
consistent picture of shallow chargeability highs around station 150-950. There are both DC and MT re 
sistivity lows at 350-450 associated with these chargeability features. These shallow conductive features, 
associated with the Main Zone, are well worth drill testing, if not done so already. The conductor size 
shown in the MT PW section is probably an over estimate. The deep chargeability feature shown on line 
100E also appears near 300S for this line. The MT shows up a shallow conductor at 850S for this line, 
however there is no DC/IP support for this feature.

3.2.5 LinelOS+OOE

Based on the ground magnetics (Figure 13), this easternmost Titan section crosses the stratigraphic- 
like, NE-trending Fredart Lake Mineralized Trend near *450N and also crosscuts a magnetic high, similar 
to the "Main Zone" magnetic feature, near a*550N.
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DC AND MT RESISTIVITY. AND IP CHARGEABILITY
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resis 
tivity, sharp and smooth IP chargeability inversions are shown in Appendix B for depth to 1 km. The IP 
data quality becomes poor for this line. The 2D sharp and smooth IP inversions provide a consistent pic 
ture of shallow chargeability highs between stations 150N-950N. There are both DC and MT resistivity 
lows between 350N-450N associated with these chargeability features. These shallow conductive S po- 
larizeable features, associated with the Main Zone, are well worth a drill testing, if not done so already. 
The conductor size shown in the MT PW section is probably an over estimate. The deep chargeability 
feature shown in line 100E is also very strong on this line, near 200S. The MT shows up a shallow con 
ductor at 850S for this line, however there is no DC/IP support for this feature.

3.2.6 Plan View

Level-plans have been constructed from the cross-sectional Titan 2D inversion results, at selected 
depth slices (2=100m, 250m, 500m, ±1000m - see Appendix B), in order to better define/visualize the 
line-to-line correlation of anomalies and also their progressive depth extent.

As shown in Figure 20, the plan view Titan inversion results easily identify the main, central, ENE ori 
ented, mineralized Fredart Trend and accompanying magnetic lineament (Figure 13) as a prominent, 
well-defined DC resistivity low axis (Zone A), in the shallow to moderate level plans (100,250, 500m) — 
with only a weak associated MT resistivity low and IP chargeability high lineaments only defined at the 
shallowest depth levels - likely indicating a limited vertical extent or progressive weakening of mineraliza 
tion with depth. However, as shown, stronger, larger, deeper chargeability highs are indicated at each 
end of the structure.

The Fredart Main Zone and circular magnetic anomaly is defined to consist of as many as 2 separate 
horizons (Zone B B'), with highly favourable chargeability and low resistivity characteristics but with po 
tentially limited depth extent, based on the absence of significant DC, IP or MT responses below 100- 
350m depths, as shown in Figure 20. As also shown, a favourable low resistivity MT is indicated below 
the Main Zone, implying a deeper mineralized root, however there is no corroborative DCIP evidence is 
indicated to support this structure - possibly due to its greater depth of burial.

As indicated, in addition to these 2 known features, at least 4 other, partially buried horizons are de 
fined in the plan results to the north (Zones C-C' and E) and south (Zones D-D") which are geologically 
unexplained and remain untested. Of the four, Zone C offers the best shallow to moderate depth poten 
tial for massive sulphides particularly to the west, based on its more favourable chargeability, resistivity 
and magnetic characteristics. Elsewhere the horizons may be graphitic, due to the absence of magnet 
ism, and/or more disseminate in nature. Zone D offers the best deep exploration potential ^350m) at 
Fredart Lake, based on combined favourable DC, MT and IP responses at depth, particularly near the 
eastern and western edges.
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Figure 20: Plan view of Titan 2D Results at 250m Depth Level.

TARGETING RESULTS

The following Titan geophysical anomalies of interest at Fredart Lake have been identified, on each 
of the survey lines, using information drawn from all 4 inversion modeling results, but primarily based on 
both the a) 2D- Sharp Model DCIP Chargeability, as a primary indicator of the presence of sulphide min 
eralization arid/or graphite, and b) the 2D PI/I/ M T Resistivity, as a primary indicator of geoelectric resistiv- 
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ity structure - the remaining 2D inversion products (i.e., 2D Smooth DCIP Chargeability, 2D Smooth DCIP 
Resistivity and 2D Smooth RLM MT 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 following physical property models:

1) Type 1 1 1 ST Priority Targets: Massive sulphide and or graphitic signatures, characterized by 
High chargeability and Low Resistivity. Alternatively, these could represent disseminated sul 
phides or magnetite in heavily clay-altered rocks.

2) Type II 1 2ND Priority Targets: Thin or Semi-massive orZn-rich sulphide signatures, character 
ized by High chargeability and Contact or Weak Resistivity. Alternately these could represent 
disseminated sulphides or magnetite lying in weakly altered rocks or along geologic contacts.

Rn3) Type III 7 3 Priority Targets: Disseminated Sulphides and or magnetite signatures, 
characterized by High Chargeability and High Resistivity.

4) Type IV Targets: Deep Titan MT signatures, characterized by 2D PW MT Resistivity Low fea 
tures, lying at great depth ^500-750m), without accompanying DC Resistivity or IP Charge 
ability responses.

All other DC or MT resistivity low signatures without accompanying chargeability signatures are inter 
preted to represent fault-fracture structures without significant sulphide content and are not prioritized.

Using this target prioritization, the following tables (Table IV describe all the Titan targets identified at 
Fredart Lake 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 resistivity associa 
tion obtained from the 2D PW MT Resistivity Inversions - these two products offering higher resolution in 
formation 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 ap 
proximate 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 figures Figure 21 to Figure 25, in which the interpreted resistivity and 
chargeability structures are superimposed on each of the 4 (four) types of inversion sections obtained for 
the Fredart Lake Titan results.

The prioritized Titan anomalies can be loosely divided in shallow (*:100-350m depth) and deep ^350- 
750m depth) targets and these have been drafted onto each of the four corresponding inversion plan-maps, 
at 2 representative depths (1=100m and 7=500171), then correlated from line-to-line along ENE to ESE linear 
axes, as shown in Figure 26 and Figure 27. As indicated, at least seven (7) separate axes (A, B, B', C, D, 
D' and E) are defined at shallow ^350m) depth and as many as three (3) are defined (A-A', C-C', and D- 
D') at greater ^350-750m) depths.

Zone A corresponds to the Fredart mineralized Trend, and features consistently high chargeability 
and low resistivity, likened to massive sulphides or po-rich stratigraphic iron formation, and a moderate 
south-dip, agreeing with the known geology. Although, shallow buried ^10-30m), in general, it features 
limited depth-extent (*:100-250m), except at its easternmost edge, along L108+OOE, where it is shown to 
extend to below 500m depths and therefore represents a primary drill-target. Zone A' represents a pos 
sible deep root below A, based on the MT results - however, there is no evidence, in the DCIP, to support 
this as a mineralized rather than simply a barren structural or alteration feature.. Both remain open to the 
east and west and also appear to strengthen.

Zones B and-B'are 2 subparalleling, polarizeable, sinuous EW trending horizons, which lie just north 
of Zone A and coincide with the known Fredart Lake Main Zone massive sulphide deposit and circular 
magnetic high anomaly (G. Davison, TMI, pers. comm., 3-09-2003). In spite of its consistently high 
chargeability and low resistivity, agreeing with the know stringer to massive sulphide source, and its shal 
low depth of burial ^10-30m), the Titan 2D inversion results indicate that it has limited depth extent 
(•::100-250m) - also agreeing with the known drill results. It might also have good depth potential at 
greater depth, based nearby favourable MT features (Zone A") - as with A, there is no corroborative 
DCIP evidence to support a mineralized root over a barren structural or alteration feature at greater 
depth. However, both zones remain open on strike to the east and west.
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Zones C and E are 2 polarizeable ENE and ESE horizons which lie north of the Fredart Lake Main 
Zone, are partially magnetic (to the west) but are apparently untested (G. Davison, TMI, pers. comm., 3- 
09-2003). These are partially buried ^30-50m) but do not appear to extend below 150-350m depths. 
Zone C offers the best shallow to moderate depth potential for massive sulphides particularly to the west, 
based on its more favourable chargeability, resistivity and magnetic characteristics. It also features better 
deep potential to the west (Zone C"), based on the deeper MT evidence which cannot be substantiated in 
the DCIP. Elsewhere the horizons may be graphitic, due to the absence of magnetism, and/or more dis 
seminate in nature - overall, neither C-E offers good deep potential.

Zones D and D' are 2 new polarizeable ESE trending horizons which lie south of the Fredart Lake 
Trend and Main Zone, and are apparently untested but which also do not feature magnetic coverage 
(IBID). They mainly consist of both weaker, shallow ^250m) and larger, more prominent deep ^250m) 
chargeability anomalies, which distinguish these horizons from all others at Fredart except, the L108E 
Zone A response. As a result, in spite of their contact-type resistivity signature, these offer the best deep 
exploration potential ^350m) at Fredart Lake, based on combined favourable DC, MT and IP responses 
at depth, particularly near the eastern and western edges, along L108E and L102E.

No./ 
NAME
WOE-1 (D')
100E-2 

(D)
100E-3 

(A)
100E-4 

(A')

WOE-5 
(B)

100E-6 
(B')

WOE-7 
(C')

WOE-8 
(C)

W2E-1 
(D')

W2E-2 
(D)

102E-3 
(A')

W2E-4 
(A)

W2E-5 
(B)

W2E-6 
(B')

102E-7 
(C')

102E-8 
(C)

104E-1

104E-2 
(D')

LINE

10000E

10000E

10000E

10000E

10000E

10000E

10000E

10000E

10200E

10200E

10200E

10200E

10200E

10200E

10200E

10200E

10400E

10400E

Station

425S

200S

225N

350n

400n

700N

875N

1025N

450S

175S

150N

300N

500N

750N

950N

1000N

800S

575S

DEPTH 
(METRES)
Top= 300m 
Mid= 500m
Top = 50m 
Mid^ 150m
Top = 40m 
Mid = 125m
Top = 490m 
Mid = 700m
Top = 75m 
Mid = 170m
Top = 50m 
Mid = 120m
Top ^ 350m 
Mid = 650m
Top - 60m 
Mid^ 135m

Top = 50m 
Mid = 200m
Top= 120m 
Mid ^ 200m
Top = 350m 
Mid = 850m
Top = -sIDm 
Mid = 50m
Top - -dOm 
Mid = 50m
Top = 15m 
Mid - 90m
Top = 400m 
Mid - 800m
Top - 35m 
Mid = 135m

Top - 75m 
Mid ^ 250m
Top = 30m 
Mid ^ 21 Om

SIZE/ AREA 
(METRES)

500 x 400m

200 x 200m

275 x 200m

900 x 400m

100 x 150m

350 x 150m

1000 x 350m

250 x 150m

250 x 200m

150 x 250m

1500 x 350m

185 x 100m

200 x 100m

270 x 110m

1050 x 450m

200 x 300m

450 x 250m

275 x 125m

IP STRENGTH 
(MILURADIANS)

^Omillirads

^0 millirads

MOO millirads

N/A (MT only)

^0 millirads

^0 millirads

N/A (MT only)

^0 millirads

^0 millirads

^5 millirads

N/A (MT only)

^0 millirads

^0 millirads

^0 millirads

N/A (MT only)

^0 millirads

^0 millirads

^0 millirads

RESISTIVITY 
ASSOCIATION
Low MT 1 
Contact DC
Low MT 1 
Contact DC
High MT 1 
Low DC
Low MT 
Contact DC?
Low MT 1 
Low DC
High MT ; 
Contact DC
Low MT ; 
Contact DC?
Contact MT 1 
Low DC

Weak Low MT 1 
Weak Low DC
Weak Low MT 1 
High DC
Low MT / 
Contact DC?
High MT 1 
Contact Low DC
Weak Low MT 1 
Low DC
Weak Low MT ; 
Weak Low DC
Low MT 1 
Contact DC?
Weak Low MT 1 
Weak Low DC

Weak Low MT 1 
High DC
Weak Low MT 1 
Contact High DC

PRIORITY/ 
TYPE

1.5)

2)

1.5)

4)

1

2

4)

1.5)

1.5

2

4

2

1

1.5

4

1

3

3

Table IV: Prioritized Titan Anomaly Table for Fredart Lake (see accompanying figures).
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No./ 
NAME
104E-3 

(D)
104E-4 

(A')

104E-5 
(A)

104E-6 
(B)

104E-7 
(B')

104E-8 
(C)

104E-9 
(E)

106E-1 
(D')

106E-2 
(D)

106E-3 
(A')

106E-4 
(A)

106E-5 
(B)

106E6 
(B')

106E-7 
(C)

106E-8 
(E)

108E-1 
(D')

108E-2 
(D)

108E-3 
(A')

108E-4 
(A)

108E-5 
(B)

108E-6 
(B')

108E-7 
(C)

LINE

10400E

10400E

10400E

10400E

10400E

10400E

10400E

10600E

10600E

10600E

10600E

10600 E

10600E

10600 E

10600E

10600E

10600E

10600E

10600E

10600E

10600E

10600E

Station

300S

325N

315N

510N

770N

1050N

MOON

650S

325S

100N

325N

450N

750N

1000N

1250N

800S

225S

250N

325N

425N

650N

1075N

DEPTH 
(METRES)
Top - 80m 
Mid = 400m
Top = 400m 
Mid - 700m
Top = 20m 
Mid = 70m
Top = ^Om 
Mid = 60m
Top = 20m 
Mid = 170m
Top = 30m 
Mid ^ 150m
Top = 70m 
Mid = 1 70m

Top= 80m 
Mid= 150m
Top- 300m 
Mid = 450m
Top= 200m 
Mid - 500m
Top^ <10m
Mid = 20m
Top= <10m 
Mid = 90m
Top= 40m 
Mid = 120m
Top= <25m 
Mid - 120m
Top= 100m 
Mid = 225m

Top - 60m 
Mid^ 110m
Top - 390m 
Mid - 575m
Top = 150m 
Mid = 550m
Top = <10m 
Mid = 250m
Top = <10m 
Mid - 20m
Top^ 100m 
Mid = 175m
Top = 50m 
Mid ^ 175m

SIZE/ AREA 
(METRES)

425 x 250m

1000 x 400m

300 x 170m

150 x 100m

275 x 150m

250 x 125m

H 25 x 200m

250 x 175m

500 x 500m

> 1000 x 500

200 x 100m

250 x 120m

300 x 1 50m

200 x 130m

300 x 200m

250 x 120m

500 x 350m

1000 x 350m

600 x 200m

75 x 75m

180 x 180m

500 x 250m

IP STRENGTH
(MILLIRADIANS)

^0 millirads

N/A (MT only)

>'\5Q millirads

H 00 millirads

M 50 millirads

^0 millirads

^0 millirads

^0 millirads

^0 millirads

N/A (MT only)

^0 millirads

^0 millirads

^0 millirads

^0 millirads

^0 millirads

^0 millirads

^0 millirads

N/A (MT only)

^00 millirads

^0 millirads

M20 millirads

MOO millirads

RESISTIVITY 
ASSOCIATION
Contact MT / 
Contact High DC
Low MT / 
High DC?
Weak Low MT / 
Low DC
Weak High MT / 
Low DC
Weak Low MT / 
Weak Low DC
Contact MT / 
Weak Low DC
Contact MT / 
Contact DC

High MT / 
High DC
High MT / 
Weak Low DC
Low MT / 
Contact DC?
High MT / 
Low DC
Contact High MT/ 
Contact High DC
Contact Low MT/ 
Contact High DC
Contact Low MT/ 
Contact D D
Weak Low MT / 
Weak Low DC

Contact MT / 
Contact High DC
Contact MT / 
Contact Low DC
Low MT / 
Low DC?
Low MT / 
Low DC
Low MT / 
Low DC
Contact Low MT/ 
Low DC
Weak High MT/ 
High DC

PRIORITY/ 
TYPE /NAME

2

4

1

1

1

1

2

3

2

4

1

3

2

2

1

2

2

4

1

1

1

3

Table l (continued): Prioritized Titan Anomaly Table for Fredart Lake (see accompanying figures).
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Figure 21: Prioritized Targets and Interpreted Resistivity Structure for Line 100+OOE
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Figure 22: Prioritized Targets and Interpreted Resistivity Structure for Line 102+OOE.
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Figure 23: Prioritized Targets and Interpreted Resistivity Structure for Line 104+OOE
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Figure 24: Prioritized Targets and Interpreted Resistivity Structure for Line 106+OOE
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Figure 25: Prioritized Targets and Interpreted Resistivity Structure for Line 108+OOE
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2D Sharp DCIP Chargeability 2D PW MT Resistivity
(Dep^lOOm) (Depth=100m)

with Shallow (OSOm) Interpretation Overlay with Shallow (OSOm)lnterpretation

2D Smooth DCIP Chargeability 2D Smooth DCIP Resistivity
(Depth=100m) (Depth=100m)

with Shallow (OSOm) Interpretation Overlay with Shallow (OSOm)lnterpretation

Figure 26: Prioritized Targets and Interpretation for Shallow ^100-350m) Titan Results
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2O Sharp DCIP Chargeability a 2D PW MT Resistivity
(Depth-SOOm) (Depth=500m)

with Deep fc350m) Interpretation Overlay with Deep p350m) Interpretation

101**

\\titi3LfH-

2D Smooth DCIP Chargeability r 2D Smooth DCIP Resistivity ~'
(Depth=500m) (Depth=500m)

with Deep p35Om) Interpretation Overlay with Deep p350m) Interpretation

Figure 27: Prioritized Targets and Interpretation for Deep ^350-750m) Titan Results
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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 07o drilling success rate; it is a dramatically improved explo 
ration 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 system is a vi 
able 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:

o The Fredart Mineralized Trend (Zone A) and stratigraphic magnetic lineament was accu 
rately mapped in the Titan surveys, and shown to offer the best exploration potential at depth 
near its eastern, where drill-testing is recommended, and possibly also western edges, which 
remain open along strike. Based on the MT, it may also have good depth potential to extend 
below 500-1000m (Zone A 1), however, there is no evidence, in the DCIP, to support this as a 
mineralized rather than simply a barren structural or alteration feature.

o The Fredart Main Zone (Zone B-B'} and circular magnetic anomaly was defined to consist of 
as many as 2 separate horizons, with highly favourable chargeability and low resistivity char 
acteristics but with potentially limited depth extent, based on the absence of significant DC, IP 
or MT responses below 100-350m depths. No further drill-testing is recommended. How 
ever, it appears to remain open along strike and might also have good depth potential at 
greater depth, based nearby favourable MT features (Zone A")- as with A, there is no cor 
roborative DCIP evidence to support: a mineralized root over a barren structural or alteration 
feature at greater depth.

o At least 4 favourable, partially buried horizons have been defined to the north (Zones C-C' 
and E) and south (Zones D-D') which are geologically unexplained and remain untested. Of 
the four, Zone C offers the best shallow to moderate depth potential for massive sulphides 
particularly to the west, where drill-testing is recommended, based on its more favourable 
chargeability, resistivity and magnetic characteristics. It also features better deep potential to 
the west (Zone C"), based on the deeper MT evidence which cannot be substantiated in the 
DCIP. Elsewhere the horizons may be graphitic, due to the absence of magnetism, and/or 
more disseminate in nature - overall, neither C-E offers good deep potential. To the south, 
however, Zone D offers the best deep exploration potential ^350m) at Fredart Lake, based 
on combined favourable DC, MT and IP responses at depth, particularly near the eastern and 
western edges. Here, deep drill-testing is recommended and both horizons remain open on 
strike.

The Titan system has delineated responses on each of the survey lines that indicate significant resis 
tivity and chargeability contrasts exist within the survey block - including ranges of 10 5 in resistivity (0.1- 
100k ohm-m) and ^OOmrads in chargeability. These are indicative and consistent with elevated levels of 
alteration, both clay S/or quartz, as well as sulphides (S/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 
relied on the 2D Sharp Model DCIP Chargeability inversion results, as a primary indicator of sulphide 
mineralization (and/or graphite) from surface to 350-500m depths. Then, both the DC and MT resistivity 
associations were used to determine/characterize the probable style of mineralization detected by the IP 
- defining either disseminate, thin/stringer-like and massive sulphide or graphite, based on high, contact 
and low resistivity associations, respectively. In addition, deep MT resistivity responses, without corrobo 
rative DC or IP information due to their great depth ^500m) were also defined and targeted separately.
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Specifically, to the Fredart Lake Property, the system responded as follows:

o In general the data quality is good to excellent, with an average error of O.17o for the DC 
voltage and -^0.1 milliradians for the IP phase, as well as ^/20TH of a decade error associ 
ated with the MT apparent resistivities and ^ degrees for the MT phase - due in large part to 
the remoteness of the survey area, away from man-made culture, good ground contacts for 
current injection for the DCIP surveys and relatively high nature source field strengths for the 
MT surveys.

o The Titan surveys have identified as many as 40 separate DCIP and MT anomalies of signifi 
cance, including 16 highest priority (Type l) features, whose high chargeability and low resis 
tivity characteristics best define the massive sulphide target model sought for at Fredart 
Lake and also lie within 350-500m of the surface. In fact, the Fredart Main Zone (Zone B-B') 
itself coincides with as many as 2 separate, subparalleling pronounced IP chargeability high 
and DC/MT resistivity low zones, when viewed in cross-section and in plan. Similar Titan 
anomalies have been defined at Fredart Lake to the north and south of the Main Zone, in 
cluding the more weakly magnetic, untested Zone C and the more stratigraphic-like, mag 
netic Fredart Trend (Zone A-A 1).

In addition, a lesser number (12) of 2ND priority (Type M) anomalies have been identified, 
within 350-500m depths, which feature high chargeability and a less favourable contact-type 
resistivity characteristics, which best define thin to semi-massive or possibly Zn-rich sul 
phides Si/or disseminate sulphides in clay-altered rocks. These are occasionally found in por 
tions of the Main Zone and Fredart Trend, but predominantly characterize the Titan anoma 
lies to the south (Zones D-D') - their greater depth of burial might also contribute to this 
weaker IP/Resistivity association.

Only five (5) 3 RD priority targets featuring high chargeability and high resistivity (Type III), 
were defined from 0-350 to 500m depths - these best characterize disseminated or possibly 
silica-rich Zn-sulphides and/or magnetite host rocks. These are mainly found in portions of 
nearly all the Fredart Lake Titan anomalies.

Finally, /deep MT resistivity low features (Type IV) have been defined which are deeply bur 
ied ^350-500m) and extend to great ^1-1.5km) depth, but whose source (i.e., structural or 
alteration or mineralization) cannot be determined due to their great depth and lack of DCIP 
signature. As a result, in spite of their detected presence, drill testing of these features 
should proceed with caution and on the basis of good corroborative geologic evidence.

o In general, the Titan targets, which can be divided into shallow ^350-500m) and deep ^350- 
500m) features, are aligned along as many as /linear, ENE to ESE trending axes (A, B,-B', 
C, D,-D' and E) for the shallow depth targets and 3 deep targets axes (A-A', C', D-D').

o The 2D DCIP chargeability results in particular have proven to be the best indicators for 
anomalous chargeability relating to the presence of sulphides, both massive to disseminate, 
within the upper 350-500m of the bedrock. In the present evaluation, the IP chargeability has 
been used as the primary sulphide mapping and targeting tool.

o The 2D DCIP and MT resistivity results has proven to be the best indicators of geologic struc 
ture and sulphide concentration (when associated with the IP) from surface to ^50-1.5km 
depths. The MT inversion results in particular have been able to defined moderate to steeply 
dipping resistivity low and high structures, which correlate well with the DCIP to within 350- 
500m, but also often extend to great depth. The DC resistivity has been used to differentiate 
between Type l (conductive massive sulphide) to Type III (non conductive disseminate sul 
phide) chargeability high targets, whereas the MT resistivity has defined several deep (Type 
IV) resistivity low targets lying at ^00-750m depths, below the depth of investigation limits 
for DCIP.

As a general rule, the 2D IP chargeability inversion results have been used as the primary indicator of 
sulphide fit/or graphite S/or magnetite content, from surface to 350-500m depths, and both the DC and 
MT resistivity are have been use to characterize the probable nature of the IP anomalies - as either dis-
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seminate, thin or semi-massive and massive mineralization, based on a high, contact and low resistivity 
association, respectively. Similar geologic l geoelectric features have been identified in our OMET Titan 
studies at Dixie in Red Lake and at Kidd Creek in Timmins (see Figure 28). Based on these results, it is 
believed that the Type l anomalies identified, characterized by IP highs and either DC MT resistivity lows, 
represent targets of interest for volcanogenic massive sulphide exploration at Fredart Lake.

Based on a correlative/cross-sectional multi-parameter analysis, a list of prioritized targets was pro 
duced. These are listed in a line-by-line basis, with approx. 7-8 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 Fredart Lake property. Each type has its own combination of physical properties (resistivity 8^ 
chargeability). These targets, loosely divided into shallow ^350-500m) and deep ^350-1.5km) have 
been plotted in plan and correlated into anomaly axes. Proposed drill-holes designed to test the most 
favourable portions of each of the targets have been tabled and drawn onto the respective cross-sections 
and plans.

4.2 RECOMMENDATIONS
The Titan-24 approach has had two valuable applications at Fredart Lake: 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. We recommend the following follow-up drill 
holes to test the geologically unexplained features identified in the Titan results at Fredart Lake.

Name
DDH#1
DDH#2
DDH#3
DDH#4
DDH#5
DDH#6

Line
100+OOE
100+OOE
106+OOE
108+OOE
108+OOE
108+OOE

Station
600S
900N
1100N
400S
200 N
1000N

Direction/Dip
N-360 1 70UN
N-360 1 45UN
N-360 1 60UN
N-360 1 70"N
N-360 7 60UN
N-360 7 450N

Total

Length
900m
400m
400m
900m
500m
400m

Target
Zone D'
Zone C
Zone E
Zone D
Zone A
Zone C

Table V: Drill-hole Recommendations for Fredart Lake.

Quantec Project QG289 40 September, 2003



Quantec Geoscience Ltd. 
Tftan-24 MT A DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

Line 108 l P
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Surface

North Rhyolite
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Surface

Clu
nlersections 

520m Below Surf

Chance Mineral Occurrence
Massive Sulprida uWh Graphite 

176.900 tonnosgradino 1^8* Zn. a.24% Pb,

DC IP Anorrtah/
North Rhyolite

Figure 28: Kidd Creek Gocad Model Showing Titan 24 DCIP Inversion Results
(Courtesy falconbridge Ltd.)
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In addition, we recommend that:

a) The present Titan results should be reconciled with the existing geoscientific database, including 
the known drill evidence, to confirm that the Titan anomalies are centred over the correct source 
material. In particular, with regards to explaining the three main contrasting anomaly types 
(Types l to III) encountered, in order to confirm the source material and to focus drilling onto other 
favourable targets of a similar type/physical property mix.

b) The drill-testing of the Titan anomalies should be conducted in a systematic fashion, by: i) work 
ing 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 ef 
fort.

d) The Titan coverage should be extended along strike, to the east and west, in order to better de 
fine the variations observed along the Fredart Trend and Main Zone. If the more southern or 
northern anomalies also prove favourable, consideration should be given to extend or shift the fu 
ture survey coverage, north and south, in order to provide adequate anomaly definition - extend 
ing 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.

f) 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, con 
sideration 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.

RESPECTFULLY SUBMITTED 

QUANTEC GEOSCIENCE INC.

Wei Qian, PHD 
Senior geophysicist - QGI

'n Legault, P. Eng., P.Geo. (ON) 
Senior geophysicist - QGI

Robert Gordon - P.Eng. 
Senior geophysicist - QGI

Eveftp Martinez, M.Se. 
Geophysicist - QGI

Toronto, ON

Quantec Project QG289 42 September, 2003



Quantec Geoscience Ltd. 
Titan-24 MT S DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

(INCLUDED IN MAP POCKET)

2D DCIP AND MT CROSS-SECTIONS (BLACK S WHITE @ 1 :5000)

1. LINE WO+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UBC^2DDC-RES-1 00+OOE

2. LINE 102+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UBC^2DDC-RES- 1 02+OOE.

3. LINE 104+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UBC-2DDC-RES- 1 04+OOE

4. LINE 106+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UB^DDC-RES-We+OOE

5. LINE 108+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UB^DDC-RES-WS+OOE

6. LINE WO+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UB^DIP-IP-WO+OOE

7. LINE 102+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UBC-2DIP-IP-1 02+OOE

8. LINE 104+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION: DWG. tt: Qg289-DCIP-PLDP-INV- 
UBC_2DIP-/P-104+OOE

9. LINE 106+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP-INV-

10. LINE 108+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP-INV- 
UBC^DIP-IP-WS+OOE

1 1. LINE WO+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION: DWG. tt: Qg289-DCIP-PLDP- 
INV-QUBC-2DIP- 1 00+OOE

12. LINE 102+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION: DWG. tt: Qg289-DCIP-PLDP- 
INV-QUBC^2DIP-1 02+OOE

13. LINE 104+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP- 
INV-QUBC^2DIP~1 04+OOE

14. LINE 106+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION: DWG. #: Qg289-DCIP-PLDP- 
INV-QUB^DIP-We+OOE

15. LINE 108+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION: DWG. tt: Qg289-DCIP-PLDP- 
//V \AQUBC_ 2D/P-- 1 08+OOE

16. LINE 100+OOE - UNCONSTRAINED PW-EVA 2D MT INVERSION: DWG. tt: Qg289-AMT-MT24-INV- 
QEVA^2DMT-RES- 1 00+OOE.

1 7. LINE 102+OOE - UNCONSTRAINED PW-EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24-INV- 
QEVA_2DMT-RES-1 02+OOE.

18. LINE 104+OOE - UNCONSTRAINED PW-EVA 20 MT INVERSION: DWG. tt: Qg289-AMT-MT24-INV- 
QEVA_2DMT-RES-104+OOE.

19. LINE 106+OOE - UNCONSTRAINED PW-EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24-INV- 
QEVA_2DMJ-RES-W6+OOE.

20. LINE 108+OOE - UNCONSTRAINED PW-EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24-INV- 
QEVA 2DMT-RES-108+OOE.
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Titan-24 MT 8t DCIP Surveys Fredart Lake Project

LINE LOCATION PLAN MAP (B& W AT 1 :5000 - INCLUDES CLAIM AND TOPOGRAPHIC BASE))

1. FREDART LAKE - TITAN-24 MT S. DCIP SURVEY-Line Location Map: DWG. #: Qg289- 
Fredartjinelocations.map

2D DCIP AND MT INVERSION PLAN MAPS (B&W AT 1 :5000 - INCLUDES CLAIM BASE)

2. 2D RESISTIVITY (2=1001* f SMOOTH MODEL) - UNCONSTRAINED UBC 2D DC INVERSION: DWG. #: QG289- 
DCIP-PLDP-UBC-2DDC-RES-Z100SMDC

3. 2D RESISTIVITY (Z^ZSOm / Smooth Model) - UNCONSTRAINED UBC 2D DC INVERSION: DWG. #: Qg289- 
DClP-PLDP-UBC^2DDC-RES-z250smdc

4. 2D RESISTIVITY (2=500™ X Smooth Model) - UNCONSTRAINED UBC 2D DC INVERSION: DWG. #: Qg289- 
DCIP-PLDP-UBC-2DDC-RES-z500smdc

5. 2D CHARGEABILITY (2=1 00m/ Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: 
Qg289-DCIP-PLDP-UBC-2DIP-IP-z100smip.

6. 2D CHARGEABILITY ^250m/ Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: 
Qg289-DCIP-PLDP-UBC-2DIP-IP-z250smip.

7. 2D CHARGEABILITY ^SOOnV Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: 
Qg289-DCIP-PLDP-UB^2DtP-IP-z500smip.

8. 2D CHARGEABILITY (2=1 00m / Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: Qg289- 
DCIP-PLDP-UBC-2DIP-IP-z100ship

9. 2D CHARGEABILITY ^250m / Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: Qg289- 
DCIP-PLDP-UBC^ 2DIP-IP-z250ship.

10. 2D CHARGEABILITY (Z=500m / Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION: DWG. #: Qg289- 
DCIP-PLDP-UBC-2DIP-IP-z500ship

1 1. 2D RESISTIVITY (Z^IOOm) - UNCONSTRAINED PW EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24- 
QEVA-2DMT-RES-pw100

12. 2D RESISTIVITY ^250m) - UNCONSTRAINED PW EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24- 
QEVA_2DMT-RES-pw250

13. 2D RESISTIVITY ^500m) - UNCONSTRAINED PW EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24- 
QEVA-2DMT-RES-pw500.

14. 2D RESISTIVITY (Z^WOOm) - UNCONSTRAINED PW EVA 2D MT INVERSION: DWG. #: Qg289-AMT-MT24- 
QEVA-2DMT-RES-pw1000

INTERPRETATION PLAN MAPS (B&W AT 1:5000 - INCLUDES CLAIM BASE)

15. 2D CHARGEABILITY (Z^IOOm/ Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION (with Shallow 
Interpretation Overlay): DWG. #: Qg289-DCIP-PLDP-UB^2DIP-IP-z100ship

1 6. 2D RESISTIVITY ^500m) - UNCONSTRAINED PW EVA 2D MT INVERSION(with Deep (O50m) Interpreta 
tion Overlay): DWG. #: Qg289-AMT-MT24-QEVA_2DMT-RES-pw500
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APPENDIX B: INVERSION RESULTS

Fredart Line 100
DC and MT Resistivity, and IP Chargeability
The observed and calculated DC Apparent Resistivity pseudosections and the finui 2D smooth DC resistivity, sharp and smooth IP chargeability 
inversions are shown in the following figure for depth to l km. The excellent data quality and model fits are evident. The 2D sharp and smooth IP 
inversions provide a consistent picture of chargeability highs around station 150-950. There are both DC and MT resistivity lows associated with 
these chargeability features. This shallow conductive feature is well worth a drill testing. The conductor size shown in the MT PW section is 
probably an over estimate. The existence of the deep chargeability feature at station 550 is plausible, however, it shows up in both sharp and smooth 
sections.
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MT Resistivity and Inversion Models
The raw (measured) MT frequency pseudosections for Dixie Line 10 are presented from top to bottom: a) the In-line (XY) 
apparent resistivity, b) In-line (XY) phase, c) Cross-line (YX) apparent resistivity arid d) Cross-line (YX) phase. The 
corresponding EVA processed Along-strike (TE) and Across-strike (TE) MT pseudosections are shown in the lower panel.

Fredart Line 100 - Apparent Resistivity and Phase Frequency Pseudosections



The 2D smooth-conjugate RIM MT inversion and 2D Gauss-Newton PW MT inversion models are shown below 

i 2 - D M o ci e i r l m
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Fredart Line 100 - 2D MT Inversion Models.



Fredart Line 102
DC and MT Resistivity, and IP Chargeability
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resistivity, sharp and smooth IP chargeability 
inversions are shown in the following figure for depth to l km. The IP data quality becomes poor for this line. The 2D sharp and smooth IP 
inversions provide a consistent picture of shallow chargeability highs around station 150-950. There are both DC and MT resistivity' lows at 350-450 
nssociated with these chargeability features. This shallow conductive feature is well worth a drill testing. The conductor size shown in the MT PW 
section is probably an over estimate. The deep chargeability feature shown in line 100 disappeared.

Fredart L102
Fredart L102 Fredart L102
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MT Resistivity and Inversion Models
The raw (measured) MT frequency pseudosections for Dixie Line 10 are presented from top to bottom: a) the In-line (XY) 
apparent resistivity, b) In-line (XY) phase, c) 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 the lower panel.

Fredart Line 102 - Apparent Resistivity and Phase Frequency Pseudosections



The 2D smooth-conjugate RLM MT inversion and 2D Gauss-Newton PW MT inversion models are shown below

2-D Model
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Fredart Line 102 - 2D MT Inversion Models.



Fredart Line 104
PC and MT Resistivity, and IP Chargeability
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resistivity, sharp and smooth IP chargeability 
inversions are shown in the following figure for depth to l km. The IP data quality becomes poor for this line. The 2D sharp and smooth IP 
inversions provide a consistent picture of shallow chargeability highs around station 150-950. There are both DC and MT resistivity lows at 350-450 
associated with these chargeability features. This shallow conductive feature is well worth a drill testing. The conductor size shown in the MT PW 
section is probably an over estimate. The deep chargeability feature shown in line 100 disappeared. The MT shows up a shallow conductor at -850 
for this line. No DC/IP support for this feature.
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MT Resistivity and Inversion Models
The raw (measured) MT frequency pseudosections for Dixie Line 10 are presented from top to bottom: a) the In-line (XY) 
apparent resistivity, b) In-line (XY) phase, c) 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 the lower panel.

"g*|ft

Fredart Line 104 - Apparent Resistivity and Phase Frequency Pseudosections



The 2D smooth-conjugate RLM MT inversion and 2D Gauss-Newton PW MT inversion models are shown below.

2-D Model
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Fredart Line 104 - 2D MT Inversion Models.



Fredart Line 106
DC and MT Resistivity, and IP Chargeability
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resistivity, sharp and smooth IP chargeability 
inversions are shown in the following figure for depth to l km. The DC/IP data quality becomes slightly poor for this line. The 2D sharp and smooth 
IP inversions provide a consistent picture of shallow chargeability highs around station 150-950. There are both DC and MT resistivity lows at 350- 
450 associated with these chargeability features. This shallow conductive feature is well worth a drill testing. The conductor size shown in the MT 
PW section is probably an over estimate. The deep chargeability feature shown in line 100 appeared for this line. The MT shows up a shallow 
conductor at -850 for this line. No DC/IP support for this feature.
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(10K start, 5% error, 15X Culling)
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(3 mrad error, 15X Culling)
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MT Resistivity and Inversion Models
The raw (measured) MT frequency pseudosections for Dixie Line 10 are presented from top to bottom: a) the In-line (XY) 
apparent resistivity, b) In-line (XY) phase, c) 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 the lower panel.

Figure XX: Fredart Line 106 - Apparent Resistivity and Phase Frequency Pseudosections



The 2D smooth-conjugate RIM MT inversion and 2D Gauss-Newton PW MT inversion models are shown below.
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Fredart Line 106 - 2D MT Inversion Models.



Fredart Line 108
DC and MT Resistivity, and IP Chargeability
The observed and calculated DC Apparent Resistivity pseudosections and the final 2D smooth DC resistivity, sharp and smooth IP chargeability 
inversions are shown in the following figure for depth to l km. The IP data quality becomes poor for this line. The 2D sharp and smooth IP 
inversions provide a consistent picture of shallow chargeability highs around station 150-950. There are both DC and MT resistivity lows at 350-450 
associated with these chargeability features. This shallow conductive feature is well worth a drill testing. The conductor size shown in the MT PW 
section is probably an over estimate. The deep chargeability feature shown in line 100 appeared weakly. The MT shows up a shallow conductor at - 
850 for this line. No DC/IP support for this feature. ,
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MT Resistivity and Inversion Models
The raw (measured) MT frequency pseudosections for Dixie Line 10 are presented from top to bottom: a) the In-line (XY) 
apparent resistivity, b) In-line {XY) phase, c) 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 the lower panel.

Fredart Line 108 - Apparent Resistivity and Phase Frequency Pseudosections



The 2D smooth-conjugate RLM MT inversion and 20 Gauss-Newton PW MT inversion models are shown below.
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Fredart Line 108 - 20 MT Inversion Models.



'RlsULTs:WfW

Plan View 
100m Levels
Depth-level plans of the final 2D sharp model IP chargeability, smooth model IP chargeability, smooth model DC resistivity 
and PW (Gauss-Newton) MT inversion results, at the 100m depth, are shown in the figure below.

2D CHARGE Aai: TV (J-1 GCm/Sharp Modd} UNCONSTRAINED UBC ID IP

l,, i

20 ResistMtyal 100m depth UNCONSTRAINED FWEVA2D Mr INVERSION

i f T' i

Plan-view Depth Level Plans of Titan 2D Inversion Results at 100m



Plan View
250m Levels
Depth-level plans of the final 2D sharp model IP chargeability, smooth model IP chargeability, smooth model DC resistivity 
and PW (Gauss-Newton) MT inversion results, at the 250m depth, are shown in the figure below.
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Plan-view Depth Level Plans of Titan 2D Inversion Results at 250m



Plan View
500m Levels
Depth-level plans of the final 2D sharp model IP chargeability, smooth model IP chargeability, smooth model DC resistivity 
and PW (Gauss-Newton) MT inversion results, at the 500m depth, are shown in the figure below.
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Plan-view Depth Level Plans of Titan 2D Inversion Results at 500m



Plan View
750m Levels
Depth-level plans of the final 2D sharp model IP chargeability, smooth model IP chargeability, smooth model DC resistivity 
and PW (Gauss-Newton) MT inversion results, at the 750m depth, are shown in the figure below.
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Plan-view Depth Level Plans of Titan 2D Inversion Results at 750m



Plan View
1000m Levels
Depth-level plans of the final 2D sharp model IP chargeability, smooth model IP chargeability, smooth model DC resistivity 
and PW (Gauss-Newton) MT inversion results, at the 1000m depth, are shown in the figure below.
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Plan-view Depth Level Plans of Titan 2D Inversion Results at 1000m



Quantec Geoscience Ltd. 
Titan-24 MT b DC l P Surveys

Tribute Minerals Inc. 
Fredart Lake Project

, Wei Qian, declare that:

1 . l am a consulting geophysicist, with residence in Markham, Ontario and am presently employed in this 
capacity with Quantec Geoscience Ltd., Toronto, Ontario.

2. l obtained a Bachelor's Degree of Science (B. Se.), in Geophysics, from the University of Beijing, China. 
l later obtained my PhD in Geophysics, from the University of Uppsala, Sweden, in autumn, 1992.

3. l have practiced my profession continuously since December, 1992, in North America.

4. l am a member of the Society of Exploration Geophysicist (SEG) and the Vice President of Canadian 
Exploration Geophysical Society (KEGS).

5. l have no interest, nor do l expect to receive any interest in the properties or securities of Tribute Min 
erals Inc., its subsidiaries, or its joint-venture partners.

6. l am a senior geophysicist associated with this study and am responsible for the creation of the 2D 
DCIP and MT inversion results contained in this report. The results presented represent my profes 
sional opinion based on my consideration of the information available to me at the time of writing this 
report.

Toronto, Ontario 
September, 2003

.et Qi
Senior Geophysicist 

Quantec Geoscience

Quantec Project QG289 46 September, 2003



Quantec Geoscience Ltd. 
Titan-24 MT S DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

l, Jean M. Legault, declare that:

1. l am a consulting geophysicist with residence in Waterdown, Ontario and am presently employed in 
this capacity with Quantec Geoscience Ltd., Toronto, Ontario.

2. l obtained a Bachelor's Degree, with Honours, in Applied Science (B.A.Sc.), Geological Engineer 
ing (Geophysics Option), from Queen's University at Kingston, Ontario, in Spring 1982.

3. l am a registered professional engineer (# 90531542), since 1985, and a registered professional 
geoscientist (#0948), since 2003, with license to practice in the Province of Ontario.

4. l have practiced my profession continuously since May, 1982, in North-America, South-America 
and North-Africa.

5. l am a member of the Association of Professional Geoscientists of Ontario, the Association of Pro 
fessional Engineers of Ontario, the Northern Prospectors Association, the Association des 
Prospecteurs du Quebec, the Prospectors and Developers Association of Canada, and the Cana 
dian Society of Exploration Geophysicists.

6. l have no interest, nor do l expect to receive any interest in the properties or securities of Tribute 
Minerals Inc., its subsidiaries or its joint-venture partners.

7. l am the qualified person for this project and am the primary author of the interpretation portion of 
the report, l have reviewed the survey results and the current report, and can attest to that these 
accurately and faithfully reflect the data acquired on site, l am responsible for the verification and 
presentation of the interpretation results contained in this report, as well as the targeting portion of 
the study. The statements made in this report represent my professional opinion based on my 
consideration of the information available to me at the time of writing this report.

Toronto, Ontario 
September, 2003

Jean M. Legault, P.Eng., P.Geo. (ON) 
Senior Geophysicist 

Quantec Geoscience Ltd.

Quantec Project QG289 47 September, 2003



Quantec Geoscience Ltd. 
Titan-24 MT S DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

STATEMENT OF QUALIFICATIONS

l, Evelio Martinez del Pino, declare that:

1. l am a geophysicist with residence in Hamilton, Ontario and am presently employed in this capacity 
with Quantec Geoscience Ltd., Toronto, Ontario.

2. l obtained a Bachelor's Degree in Applied Geophysics (B.Se.) at IISPJAE University in La Havana, 
CUBA, in 1993, and a Masters Degree in Geophysics (M.Sc.) at the ITC in Delft, Netherlands, in 
2000.

3. l am qualified as a geophysicist and am currently applying for Registration as a Professional 
Geoscientist with the APEO.

4. l have practiced my profession continuously since September 1993, in Cuba, The Netherlands, and 
Portugal.

5. l have no interest, nor do l expect to receive any interest in the properties or securities of Tribute 
Minerals Inc., its subsidiaries or its joint-venture partners.

1. l compiled the final report, and prepared the final compilation and claim base map. The statements 
made in this report represent my professional opinion based on my consideration of the information 
available to me at the time of writing this report.

Toronto, Ontario 
September, 2003

E. Martinez del Pino 
Staff Geophysicist, QGI

Quantec Project QG289 48 September, 2003



Quantec Geoscience Ltd. 
Titan-24 MT S DCIP Surveys

Tribute Minerals Inc. 
Fredart Lake Project

DATE DESCRIPTION LINE START END IP 
EVENTS MT EVENTS

BASE [REMOTE

SUBTOTAL 
(m)

IP MT
TOTAL (km)

IP MT
CONFEDERATION PROJECT MOBILIZATION

05/27/03

05/28/03

* Mobilization Tim- 
mins-Thunder Bay

* Mobilization Thun 
der Bay- Red Lake 

* Parallel Sensor tes

FREDART LAKE GRID

06/05/03

06/06/03

06/07/03

06/08/03

06/09/03

06/10/03

06/11/03

* Set line up 
* Record MT: impos 

sible because of the 
weather. LAN kept crashing

* Record DCIP 
* Record MT

. Record DCIP 
* Record MT

* Quick equipment 
test for M T 

. Record DCIP 
* Record MT

* Record DCIP 
* Record MT

. Record DCIP 
* Record MT

* Picking gear up 
* Moving to the next 

grid

10000E

10000E

10200E

10400E

10600E

10800E

,..

1200S

1200S

1200S

1200S

1200S

1200S

***

1400 
N

1400 
N

1400 
N

1400 
N

1400 
N

1400 
N

...

GRID PRODUCTION: IP: 13.00 km 
MT: 13.00km

***

1016-1076

1004-1061

1004-1055

1008-1059

1005-1057

...

BASE

***

1080-1092

1065-1079

1059-1071

1062-1075

1059-1068

...

REMOTE

733-746

750-767

794-808

811-830

835-844

IP

2600

2600

2600

2600

2600

MT

2600

2600

2600

2600

2600

IP

2.6

5.2

7.8

10.4

13.0

MT

2.6

5.2

7.8

10.4

13.0

SURVEY DAYS: 5 
DOWN DAYS: 1 (weather)

SUBTOTAL PRODUCTION: IP: 24.95 km 
MT: 24.95 km

CONFEDERATION PROJECT DEMOBILIZATION

07/09/03

07/10/03

* Demobilization Ear 
Falls-Thunder Bay

* Demobilization 
Thunder Bay-Timmins
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Introduction
The resistivity is among the most variable of all geophysical parameters, with a range exceeding 106 . Because 

most minerals are fundamentally insulators, with the exception of massive accumulations of metallic and submetallic 
ores (electronic conductors), which are rare occurrences, the resistivity of rocks depends primarily on their porosity, 
permeability and particularly the salinity of fluids contained (ionic conduction), according to Archie's Law. In contrast, 
the chargeability responds to the presence of polarize able minerals (metals, submetallic sulphides and oxides, and 
graphite), in amounts as minute as parts per hundred. Both the quantity of individual chargeable grains present, and 
their distribution with in subsurface current flow paths are significant in controlling the level of response. The relation 
ship of chargeability to metallic content is straightforward, while the influence of mineral distribution can be under 
stood in geologic terms by considering two similar, hypothetical volumes of rock in which fractures constitute the pri 
mary current flow paths. In one, sulphides occur predominantly along fracture surfaces. In the second, the same 
volume percent of sulphides are disseminated throughout the rock. The second example will, in general, have sig 
nificantly lower intrinsic chargeability.

More detailed descriptions on the theory and application of the IP/Resistivity method can be found in the follow 
ing reference papers:

Cogan, H., 1973, Comparison of IP electrode arrays, Geophysics, 38, p 737 - 761.

Langore, L., Alikaj, P., Gjovreku, D., 1989, Achievements in copper sulphide exploration in Albania with IP and EM 
methods, Geophysical Prospecting, 37, p 925 - 941.

Arrays and Survey Methodology
Direct current resistivity (DC) is one of the simplest geophysical methods. A current is injected into the ground 

using two electrodes connected by a wire with a current source. The resulting electric potentials are measured at 
several locations, again using two electrodes connected by a wire through some type of voltmeter.

Many different geometries of transmitter and receiver electrodes have been proposed and used over the years. 
These different geometries represent different compromises in depth of penetration, target resolution, and cost. Some 
of the familiar geometries might include pole-dipole, dipole-dipole, gradient, Schlumberger, and Wenner. The 
Schlumberger and some variants are "sounding arrays" intended to measure the resistivity at a site. Gradient arrays 
and some variants are "profiling arrays" intended to measure resistivity at a fixed depth down a profile or throughout 
an array. Perhaps the most common and effective exploration arrays are those that combine "sounding" and "profil 
ing" characteristics, such as pole-dipole and dipole-dipole.

The Titan-24 system could be used to record any array, but for cost and efficiency reasons it is most appropriate 
for deep penetrating sounding-profiling arrays. The most obvious example of this would be the pole-dipole array. This 
uses an array of receiver dipoles (measuring voltage, or potential) laid out along a profile. The transmitter consists of 
a single electrode moving through the array, centered on each receiver dipole. The second transmitter electrode, for 
the return or back current, is located "infinitely" far away. The practical implementation of "infinite" is somewhat 
vague, generally ranging from 3 to 10 times the array length.

This array can be illustrated schematically as:

C urre nt = > Infin ite

1

In this illustration the voltage (potential) receiver dipoles are shown in black. All of the receivers are usually re 
corded simultaneously, although this is not required. Two different transmit current are show (in blue), with one elec 
trode centered in a receiver dipole and the other at "infinity".

For the Titan-24 system it is often cost effective and convenient to modify this array somewhat. The "infinite" cur 
rent electrode is moved into the center of the array. We refer to this as a "center pole" or "QARA" array. There are
Project QG-289 - May-July, 2003 50



Quantec Geoscience Ltd. Tribute Minerals Inc. 
Titan-24 MT 8. DCIP Surveys Fredart Lake Project

numerous advantages to this approach:

* No "infinite" wire. For 2500-meter array this eliminates 7500-25,000m of wire.
For multi-setup profiles the back-current would be untenable, and would have to move.

* Operational efficiency as "bunny chews" is minimized. This can be substantial.

* Safer operations, all "hot" current electrodes and wire is local to survey area.

* Higher transmit currents due to reduced back-current wire resistance.

* All 4 receiver and transmitter poles are on the profile and modeled, eliminating 
uncertainty about "infinity".

However there are drawbacks:

* Reduced current penetration. For "N" of 1-6 measured potentials (for same transmit current) are 
larger for GARA array, for "N" of 6-8 potentials are comparable, but for "N" greater than 8 the pole- 
dipole array is superior, up to 50x at "N" of 20.

* Center pole moves with each setup. Fixed center pole for profile would be superior for multiple 
setup profiles.

* No standard plotting conventions.

* Some reduction in data coverage. Basically, one "pant-leg" is missing in each direction off the cen 
ter pole.

The relative merits of each array need to be evaluated for the logistics, budget, and targets of each exploration 
program.

An important consideration may be the expected improvement, and ultimate interpretational value, of the large 
"N" spacing data. In practice the necessary large back-current wire can impose substantial resistance in the transmit 
ter circuit, reducing actual transmit currents by 5-10x. This can substantially reduce the advantage of the pole-dipole 
array in practice. This can be overcome by using large diameter wire (8-10 gauge), using multiple transmitter wires in 
parallel (also helping the "bunny-chew" problem), and taking extra care installing the electrodes. Again, all of the fac 
tors impact survey cost.

Another consideration is that even perfect large "N" data may not provide a substantial difference in the resolu 
tion of deep targets. In effect the current paths asymptote out at depth, and larger "N" spacing may not provide much 
deeper sensing. The data at "1^1=10" and "N=20" are generally indistinguishable; the current paths are essentially 
identical.

Principles of Reciprocity and Superposition
There are two fundamental geophysical principals that are helpful in understanding the DC/IP data. First is the 

principal of reciprocity. Reciprocity states that replacing the transmitter location with a receiver, and the receiver with 
a transmitter, will produce the same measurement of resistivity and chargeability. This principal is most often applied 
in optimizing field logistics in "sounding" arrays.

The second principal is superposition. Superposition of data is a common procedure in Titan-24 surveys and 
data analysis. Superposition is equivalent to linearity. It simply states that the measured potentials can be summed, 
and the sum is identical to making a direct measurement of the summed electrode. This principal is apparent to most 
people for apparent resistivity, but it is also applicable to chargeability.

Superposition can be most effectively used to display the data in different formats. It is also possible to invert the 
data in different formats. There should be no advantage, or disadvantage, to inverting the data in any particular array 
through superposition. The information remains the same. Despite the obvious temptation, combining the data in 
various superposed geometries will not lead to a better inversion, only a slower inversion. In general, it is best to sim 
ply invert the data in the native array geometry, although it is reasonable to transform the array geometry to satisfy 
the requirements of specific inversion programs.

The most common application of superposition in the Titan-24 data is in transforming the data and model re 
sponses for comparison. The data and responses are most commonly transformed to dipole-dipole data. The advan 
tage of this is that the dipole-dipole data display is widely understood by geophysicists, and it is relatively easy to see 
how the data and models are related. So where there is a misfit in the data and model responses the geologic signifi 
cance is easily evaluated.

The following illustration shows how two transmitter events of pole-dipole data can be combined to create 
equivalent dipole-dipole data:
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The earlier illustration of the pole-dipole array has now been modified to indicate how two pole-dipole transmitter 
"events" can be subtracted to generate a dipole-dipole measurement.

The Titan-24 system also records orthogonal potential dipoles for each current transmit. These dipoles are not 
being used in the inversion or interpretation at present. The orthogonal voltages are quite small, and are generally 
contaminated by telluric noise (MT signal). Efforts are underway to implement telluric cancellation, which may open 
the possibility of more accurate analysis of the DC/IP data. There are good indications that the same current rotations 
seen in the MT data occur in the DC/IP data, and could be accounted for in the data processing and inversion.

2D Inversion Procedure
The approach to interpreting the DC/IP data relies primarily on 2D inversions. There is little pre-processing of the 

data. The steps are:

* Edit data to remove extreme outliers. This is commonly done by deleting data where the repeatabil 
ity errors are > 10 07o of the data value.

* Assign realistic data errors. The repeatability errors from the field observations are generally about 
10,000x smaller than the data. These small repeatability errors are dominated in reality by uncer 
tainty in electrode positioning, topographic effects, multidimensional effects, and inaccuracies in the 
modeling and inversion programs. Errors of about 3 07o of the measured data value often work well, 
and are consistent with the expected numerical modeling errors.

* Invert the data.
* Evaluate "convergence" of the inversion. The inversion approach focuses initially on fitting the data. 

Once convergence is obtained (the data are "fit") additional iterations of the inversion are neces 
sary to reduce the model norm - remove structure from the inversion that is not required by the 
data.

* Presuming the inversion has not converged the data are "culled". This involves removing a small 
percentage of the data that are most inconsistent with the inversion model. These are, presumably, 
data that are biased or have 3D effects. However, some care must be taken as this approach pre 
sumes that the inversion has fit the "good" data.

* Re-invert the "culled" data, starting from the original (halfspace or geologic) model. This will gener 
ally provide the necessary convergence.

* Several inversions are run on the "culled" data, using different "model norms", or target models. 
This is important in exploring the range of models consistent with the data.

* Invert the IP data in much the same way.
* Convert data and model responses to dipole-dipole for display.

Several different inversion models are produced. Several models are "smooth" inversions starting from a half 
space. These models will vary in the "model norm", the bailance between model smoothness and data misfit. Addi 
tionally, several GoCad geologically constrained inversion models are typically run. The geophysicist selects one, 
representative, model as "the" inversion.
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The magnetotelluric (MT) method measures time-variations in the Earth's natural electric (E) and magnetic (H) 
fields to image the subsurface resistivity structure. No source or transmitter is used. These natural fields penetrate 
much deeper than is practical with a transmitter. At the same time the natural signals are a plane-wave source. The 
plane-wave source is much simpler to model than complex transmitter geometries and signals.

The E and H fields are measured over a broad range of frequencies. Typically, the frequencies can range from 
above 10kHz to below O.OOIHz. High frequency signals are attenuated more rapidly in the subsurface. High fre 
quency data are indicative of shallow resistivity structure while low frequency data are indicative of deep resistivity 
structure.

At frequencies below 1 Hz the signal source is due to oscillations of the Earth's ionosphere as it interacts with the 
solar wind. At frequencies above 1 Hz the signal source is due to worldwide lightning activity. There is a lack of signal 
around 1Hz, often referred to as the "hole". Modern 24-bit recording hardware and signal processing techniques 
have largely eliminated the data quality problems that have been traditionally seen around the 1 Hz signal hole.

Between about 8Hz and SOOHz the signal from worldwide lightning activity propagates in a "resonant" cavity (the 
resistive atmosphere) between the conductive ionosphere and the Earth's surface. Above 3kHz the signal propagates 
as a ground wave. Between SOOHz and 3kHz there is a "dead-band" where the signal does not propagate well. De 
spite hardware and signal processing improvements this dead-band remains problematic. When signal (atmospheric 
activity) is present within several hundreds of miles of the survey area the data is quite good. When no signal is being 
generated in the vicinity data quality is poor.

Source Bands

Band Lightning

l o.ooo louo i oo i o i o.i o.o i o.oo i

Frequency in Hz

SHALLOW DEEP

Both the electric and magnetic fields are measured. The measured fields depend on the ionosphere and light 
ning, and are essentially random. While the E and H fields are random the ratio of the fields depends on the subsur 
face resistivity structure. Note that it is primarily the orthogonal E and H fields that are related. The magnetic field 
must be measured perpendicular to the electric field. It is possible for complex subsurface resistivity structure to ro 
tate the fields, and full tensor data are usually measured.

It is often useful to think of the magnetic field as the source signal and the electric field as the response. Time 
variations in the magnetic field induce currents to flow in the ground.

In the field the electric and magnetic fields are measured as a function of time. The electric field is measured us 
ing two orthogonal dipoles consisting of a wire connecting two grounded electrodes. In essence, the recording system 
consists of a voltmeter between the electrodes. The voltage measured depends on the electric field strength and the 
length of the dipole. The magnetic field is measured using an induction coil.
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While the actual fields that are measured vary randomly (with solar and lightning activity), the relationship be 
tween the measured magnetic and electric fields is constant and depends on the subsurface resistivity structure. Ex 
tracting the subsurface resistivity structure from the measured magnetic and electric fields is a multi-step process. 
First time series processing techniques are used to derive geophysical parameters from the electric and magnetic 
fields. Then geophysical processing and inversion techniques are used to convert the geophysical parameters to a 
subsurface resistivity image. Finally, the resistivity image must be interpreted in terms of geologic units.

The measured magnetic and electric fields are Fourier transformed into the frequency domain. The system re 
sponse is removed from the data (making the measurement independent of the hardware system). The Fourier coef 
ficients represent the amplitude and phase of the electric and magnetic fields as a function of frequency.
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Data Processing and Inversion
A variety of signal processing techniques are used to minimize noise and bias in the estimation of geophysical 

parameters from the measured fields. The details are complex, but the approach is easily understood. Philosophi 
cally, the idea is to use multiple approaches to noise and bias reduction, not letting any one statistical approach have 
too much impact on the data, but relying on the combination of approaches to produce good estimates. The ap 
proaches include:

1. Spatial isolation of noise. A remote reference magnetic station is used to separate widely distrib 
uted signal from local noise.

2. Coherency sieves to find coherent signal. First the local and remote magnetic field measurements 
are compared and coherent signal kept. Then the local magnetic and electric fields are compared 
for coherency.

3. Frequency isolation of noise. Long Fourier transforms are used to provide extremely sharp isolation 
of noise in frequency.

4. Time isolation of noise. Short Fourier transforms are used to remove noise that is isolated in time 
(noise spikes, or noise that is randomly turning off and on).

5. Robust statistics that minimize biasing effects of a few isolated measurements.

Once the time series processing is complete geophysical parameters can be estimated. The primary geophysical 
parameters for MT are typically the apparent resistivity versus frequency and phase versus frequency.

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:

* 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.

* In a layered model the thickness of a resistive layer is well resolved. The resistivity of a resis 
tive 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 507o of depth).

Apparent resistivity 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 (a to f) 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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f)

A simple layered subsurface structure is not generally the problem of immediate interest in exploration. In 
the case of more complex two-dimensional (2D) or three-dimensional (3D) structure the MT response will be affected 
by lateral resistivity variations.

The MT measurement relies on natural, plane-wave, source signals. The measured response depends on lateral 
resistivity variations as much as (or more than) resistivity variations below the immediate sounding site.

Full tensor measurements of the E and H fields are made at every site. For each site there are two apparent re 
sistivity sounding curves (or modes) and phase curves. These two modes are arbitrarily labeled Rho-XY and Rho-YX. 
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 arbi 
trary coordinate system. Traditionally, the data are rotated independently at each frequency to maximize the differ 
ence between the two apparent resistivity sounding curves;. This puts the data into "geologic" or "principal" coordi 
nates.

One sounding curve will have the electric field in the gieologic 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 "Trans 
verse 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 resistiv 
ity variations will distort (often severely) the simple 1D response. The distortion of the fields by complex structure is
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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 re 
sponse 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 conduc 
tive 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 dramati 
cally to the presence of charges 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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The following observations summarize the behavior of 2D MT responses:

* The apparent resistivity at high frequencies reflects the true shallow resistivity.

* The apparent resistivities converge at high frequencies to the true shallow resistivity.

* The divergence in apparent resistivities occurs at a higher frequency for the site on the resistive side of the 
contact. Because the skin depth is larger in the resistive media the site on the resistive side of the contact is 
effectively "closer" to the contact than the site on the conductive side of the contact. The TE mode is con 
strained to the range of physical resistivities actually present in the model

* The TE mode "volume averages" the intrinsic resistivity. The TM mode exhibits apparent resistivities outside 
the range of physical resistivities in the model. Note that for the site on the right the TM mode indicates re-
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sistivities below 1 Ohm-m.

* Both the TE and TM modes respond in tandem, at the same frequency, to resistivity structure under the site. 
At both sites both the TE and TM modes indicate the top and bottom of the 1 Ohm-m layer. While 1D inver 
sions of the TE and TM modes would place different apparent depths to the 1 Ohm-m layer the response is 
at the same frequency in both modes indicating it is the response of one layer.

* The intrinsic resistivity of the 1 Ohm-m layer is difficult or impossible to discern. Without physical property 
data only the conductance of the layer can be resolved.

These effects can also be clearly seen in pseudo-sections of the TE and TM apparent resistivity response of the 
model:

Apparent Resistivity Freq Section - RhoTE
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The apparent resistivity data at each site have been contoured, as a function of frequency. The inherent smooth 
ness of the TE section can be clearly discerned. The distinctive "undershoot" of the TM response on the conductive 
side of the contact can be clearly seen.

One of the key factors in multidimensional MT data is "static shifts". The apparent resistivity sounding curves can 
be biased, up or down, by lateral resistivity contrasts too small to be resolved by the MT data. The curve is essentially 
DC shifted on the log-log apparent resistivity plot. This can be seen by examining the sounding curves from the pre 
vious 2D model. Assuming data had not been acquired above 1Hz the two sounding modes would be seen to be 
separated in the highest frequency data. Note that there are no static shift effects in the phase data.

Inversions and forward modeling are used to derive the subsurface resistivity structure from the data. The pri 
mary 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 model 
ing and inversion programs results in very coarse models, which are incapable of resolving exploration targets. In 
stead, we must find ways to remove some of the complexity from the actual data. We employ a number of techniques 
to this end:

* Topographic tensor stripping. The topography is well known and unchanging. By running models of 
the topography we can uniquely determine the topographic response and remove it from the data.

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

* Static stripping. Unlike topography, the static shifts are not known. However, once the "best" static 
correction is determined it can be "stripped" from the data. The impact can be very dramatic; by 
removing shallow complexity the deeper sounding curves can change, sometimes significantly.

* 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 that 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.

* 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 cannot 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 information either way.
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An excellent overview and introduction to both the philosophy and use of inversions in geophysics is available on 
the University of British Columbia (UBC) website (http://www.geop.ubc.ca/ubcgif/).

Several points, detailed on the website, are crucial to understanding the 3D-Quest and Titan-24 approach to ex 
ploration:

* Inversion is a powerful 'tool 1 , not a 'solution'.

* Inversion is not normally "unigue". 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 in 
herent non-uniqueness is why inversion must be viewed as a tool rather than a solution. Under 
standing 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.

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

* 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 ulti 
mately defines the inversion model. Schematically, this function might be expressed:

fitt ~ (misfit) 4- ft (model norm) 
O < < QO is a constant

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 obs

"l J
This function defines the data misfit as the sum of the individual misfits squared, normalized by the errors asso 

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

dv+a dv

In this definition there are three components to the "model norm" (or "smoothness" constraint, or "regularization"). 
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 represent 
a relative weighting of each component.

The UBC website provides an excellent example of the importance of selecting an appropriate "model norm", re 
produced here:

In this example the expected response of the top figure was computed. These 'data' were then inverted six 
times, using different "model norms". The lower six figures show the range of valid inversion models that can be pro 
duced. Note that six of these models are essentially mathematically equivalent, they all "fit" the data.

An important philosophy, driving much of the academic communities approach to inversion for the last two dec 
ades, is that the "best" model is the "smoothest" model consistent with the data. There are good reasons for taking 
this approach. However, from an exploration viewpoint this philosophy can be rephrased to "find the model with the 
least exploration value" - perhaps not reflecting the real goal of an exploration program.

Recently, several groups have taken major steps towards developing inversion approaches more tuned to 
exploration needs. Instead of using "smooth" model norms, they are being replaced with "focused (minimum transition 
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zone) inversion, or smoothing to a geologic "target" modtil.

For exploration smoothing to a geologic target model makes sense. It requires good geologic control, and some 
understanding of the rock physical properties. There are three drawbacks to the geologic target approach:

* The geologic information is incomplete or inaccurate.

* Physical property data are incomplete.

* It is difficult to determine whether the geophysical data support the geologic model, or simply pro 
vide no information.

The most sensible approach is to combine smooth model inversion with geologic target inversion. For 
now, we are focusing on providing inversions using both approaches. It is up to the project geologist and 
geophysicist to review these inversions and develop a final interpretation.
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INSTRUMENT SPECIFICATIONS

REF TEK - 120 Data Acquisition System 
__ Acquisition Module (AM)

SPECIFICATIONS

Physical
Size:

Weight:

Temperature:
Environmental:

Shock:
Connectors

Line A S Line B:

Power:

Sensor:

4 

4

4 

4 

4

4

^

4

4 

4

4 

4

4 

4

267 x 248 x 184 mm 
10.5 x 9.75 x 7.25 in.
3.7kg 
305 g 
8 \bs (2-Channels maximum weight))
-400C to 60"C operating range.
Operates in 1 m of water without leaking for 48 hours. 
Airtight to 1 .0 psi.
Remains operational after 1m drop (any corner) onto cement floor.

A pair of identical 10 pin U77/U style connectors. 
Each connector provides 3 pairs of lines (i): 
— A (+J/B (-) Receive telemetry data and/or commands 
— C (+VD (-) Transmit telemetry data and/or commands 
— E (+J/F (:) Sync
PTO7A12-8S style connector. i

PU283/U style connector. 
Provides for a direct connection from the AM to the sensor. i

L Power Requirements l 
i Battery: l 4

Signal Input
Input Impedance:

Broadband Dynamic 
Range:

ADC Type:
Sample Rage:
Gain Settings:

Sensor Input Signal 
Range:

4 10 megohms, 330pF, differential
4 130dB (noise power ratio test @ 125 sample per second [sps])

4 Delta-sicjrna modulation i
4 Multiple 50 to 48,000
4 Four - programmable for 1 , 4, 16 and 64.

Gain

1

4

16

64

24-Bit High Speed 
A/D

Actual

1.192|iV

298.0nV

74.51nV

18.63nV

Reported
78.12mV

19.53mV

4.883mV

1.221mV

24-Bit Low Speed 
A/D

Actual

1.907nV

476.8nV

119.2nV

29.80nV

Reported
125.0mV

31.25mV

7.812mV

1.953mV
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Data Storage
,Dat^Size^ l j* ^32-bit two's compliment.

Base Memory:

Base Capacity:

AM Telemetry
Protocol:

Error Correction:
Speed

Encoding:
Line Impedance:

Synchronization
Timing:

* 128KEPROM 
* 6.5Mb SRAM
* Better than 1.5 million samples or approximately 3 hours 10 minutes continuous 

data© 125sps.

* Full duplex synchronous data link control (SDLC).
* Packet acknowledge with modulo 8 sliding window. ^J
* 3.072MWsecond
* Bi-phase pulse = 1, missing pulse = 0
* 100 Ohm ~j

* Each AM on-line is timed and synchronized for simultaneous sampling within ± 
1 .50 ^second.

Protection
Electrical Protection:

State-of-Health
Information Provided:

Line A and Line B signals circuits are protect by:
— A surge arrester located on the RT514 board (SS1-14).
— A line isolation transformer located on the RT514 board (T1-6) with over- 

___voltage diodes (D1-4) on both sides of each secondary windings.

The AM reports information on battery status, clock setting, gain setting, calibration 
mode and the communications link.

ACQUISITION PARAMETERS
Acquisition parameters include the sample rate, transmitter frequency and number of samples desired. The operator
can also determine whether the AMs calibration signal is activated during data colletcion.
In typical use, the acquisition parameters are set according to the specific application configuration and event type.
For each event type, several recording sessions are made, each at a different transmitter frequency and sample rate.
The recording period is set based on event type and transmitter frequency.
The listing below shows several examples of event type, typical transmitter frequency (Hz), sample rates (with appli 
cable ADC resolution) and the corresponding number of samples (record period).

Event Type
Geophysical Response
Gain Test
Geophysical Response

j Gain Test
i Geophysical Response

Gain Test
Sensor Impedance
Ambient Noise
Geophysical Response
Gain Test
Geophysical Resjjonse

i Gain Test
Gain Test
Geophysical Response

Transmit Frequency
375 Hz

375
75 j
75

25/8
25/8
N/A
N/A

25/128
25/128

25/2048
25/256

N/A
N/A

Sample Rate
48,000
48,000
9,600
9,600
3,200
3,200
1,600
1,600
800
800
100
100
50
50

ADC Resolution
24
24
24
24-.———.——————

24
24
24
24
24
24
24
24
24

Number of Sample
124,032
65,536
130,176
65,536
139,264
32,768
8,704
8,192
147,456
16,384
212,992
4,096 l
4,096
65,536
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SENSOR CALIBRATION

The AM can source a 12.5Hz, 50(iA signal to the sensor input for measuring the source imped 
ance of the attached sensor. The user can also specify frequency in amplitude of calibration sig 
nal.

TELEMETRY CABLE

The telemetry cable is a Category V specification cable and is supplied by the customer. 

SAMPLE RATES

The following table shows all available sample rates, based on a 12.288 Mhz oscillator. A 24-bit 
resolution ADC is used for sample rates 48000 through 4800 and a 24-bit resolution ADC is used 
for sample rates 3200 and below. The correct ADC is selected automatically by the AM, based 
on the sample rate.

Typically, different sample rates and transmitter frequencies are used in 50 Hz and 60 Hz power environments to 
minimize AC power effects on the data. In the table, the shaded areas indicate the sample rates typically used in a 
60 Hz power environment. A few rates are typically used in both environments.

Sample Rate

48000

Power Line

50 S 60
24000
19200
16000
12000
9600

50 fi 60
60
50

50 S 60
50 S 60

4800 '3200"

1920 
1600"

JL1 60 ' 
50~

480
400
240

j??-
50
60
50

J?PJL
120"T66~

60 "50

60
HE
6060

50
60/2
50/2
60/4
50/4

50
60
50
60
50

60/32
50/32
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INSTRUMENT SPECIFICATIONS

EMI - ELECTROMAGNETIC INSTRUMENTS INC. - BERKELEY, GA 

_________ ____ BF-4 Series Magnetic Sensors

Specifications
ELECTROMAGNETIC INSTRUMENTS, INC.

Personnel

Magnetic Sensors

Magnetotellurics (MT)

Marine EM

Customers

How to find us

Project QG-289 - May-July, 2003

BF-4 Magnetic Field Induction Sensor

Features

* High sensitivity

* Very low noise

* Magnetic feedback design

* Chopper stabilized amplifier for best low frequency performance

* Ruggedized and waterproof

* Light weight and compact design

* Low power consumption (290 mW)

* Stable phase response 

Applications

* Geophysical surveys: MT, AMT, CSAMT, MMR, MIP, CSEM 
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EMI
* Marine surveys

* Atmospheric studies

* Earthquake studies

* High accuracy magnetic field studies 

Options

* Marine connector for underwater applications

BF-4 Noise Spectrum

BF-4 Frequency Response

The BF-4 sensor design utilizes a magnetic feedback design to provide a stable 
flat respose over several decades of frequency. The sensors respond as a B field 
detector over the flat band regions. Both the amplitude and phase responses are 
highly stable with variations of less than 0.1 dB in amplitude and +I- 1 degree in 
phase between sensors. For the frequencies below the flat response region the 
sensor response is proportional to signal frequency so that the sensor acts as a 
dB/dt detector. The coil is sealed in epoxy inside a rugged impact resistant Nema 
G-10 fiberglass tube. A matched low-noise preamplifier is connected to the coil 
inside the waterproof case and is powered from the connector using a nearby +I- 
12V power supply.

Technical Specifications

PERFORMANCE 
Frequency Range: 
0.0001 to 1000 Hz

3 dB frequency corners: 
0.2 Hz, 500 Hz

Sensitivity (flat region): 
0.3 V/nT (standard)

Power consumption: 
12 mAat+A- 12V

MECHANICAL

Case style:
Nema G-10 Straight Tube

Length:
142 cm (56 in.)

Diameter: 
6 cm (2.4 in.)

Project QG-289 - May-July, 2003 68



Quantec Geoscience Ltd. Tribute Minerals Inc. 
Titan-24 MT S DCIP Surveys Fredart Lake Project

Weight: 
7.9Kg(17.4Lbs)

Connector:
8 pin Waterproof Tajimi

For further information please contact qa@emiinc.corn 
Copyright ©1997-2001 ElectroMagnetic Instruments, Inc. 
Last modified: March, 2001

Project QG-289 - May-July, 2003 69



Quantec Geoscience Ltd. 
Titan-24 MT S DC l P Surveys

INSTRUMENT SPECIFICATIONS

Tribute Minerals Inc. 
Fredart Lake Project

EMI - Electromagnetic Instruments Inc. - Berkeley, CA 
_______BF-6 Series Magnetic Sensors

SPECIFICATIONS

ELECTROMAGNETIC INSTRUMENTS, INC.

Personnel

Magnetic Sensors

Magnetotellurics (MT)

Marine EM

Customers

How to find us

BF-6 Magnetic Field Induction Sensor

Features

High sensitivity

Very low noise

Magnetic feedback design

Ruggedized and waterproof

Light weight and compact design

Low power consumption (210 mW)

Stable phase response

Applications
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EMI * Geophysical surveys: MT, AMT, CSAMT, MMR, MIP, CSEM, TSHMT, 
Stratagem™

* Marine surveys

* Earthquake studies

* High accuracy magnetic field studies 

Options

* Marine connector for underwater applications 

BF-6 Noise Spectrum

BF-6 Frequency Response

The BF-6 sensor design utilizes a magnetic feedback design to provide a stable flat 
respose over several decades of frequency. The sensors respond as a B field detector 
over the flat band regions. Both the amplitude and phase responses are highly stable 
with variations of less than 0.1 dB in amplitude and +I- 1 degree in phase between 
sensors. For the frequencies below the flat response region the sensor response is 
proportional to signal frequency so that the sensor acts as a dB/dt detector. The coil is 
sealed in epoxy inside a rugged impact resistant ABS tube. A matched low-noise pre 
amplifier is connected to the coil inside the waterproof case and is powered from the 
connector using a nearby +I- 12V power supply.

Technical Specifications 

PERFORMANCE

Frequency Range:
1 Hz to 25 kHz or 1 Hz to 100 kHz

3 dB frequency corners:
10 Hz, 25kHz or 10 Hz, 100 kHz

Sensitivity (flat region): 
0.3 V/nT (standard)

Power consumption: 
9mAatH-M2V

MECHANICAL

Case style:
High Impact ABS Straight Tube

Length: 
73 cm (29 in.) 
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Diameter: 
5 cm (2 in.)

Weight:
1.7 Kg (3.7 Lbs)

Connector:
8 pin Waterproof Tajimi

For further information please contact gg@emiinc.com 
Copyright ©1997-2001 ElectroMagnetic Instruments, Inc. 
Last modified: March, 2001
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Ministry of
Northern Development
and Mines

Date: 2003-OCT-31

Ministere du 
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E 6B5

TRIBUTE MINERALS CORPORATION 
SUITE 808, 67 YONGE STREET 
TORONTO, ONTARIO 
M5E 1J8 CANADA

Tel: (888) 415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2.26520 
Transaction Number(s): W0320.01678

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact STEVEN BENETEAU by email at 
steve.beneteau@ndm.gov.on.ca or by phone at (705) 670-5855.

Yours Sincerely,

/P-
Ron C. Gashinski
Senior Manager, Mining Lands Section

Cc: Resident Geologist

Perry Vern English 
(Claim Holder)

Assessment File Library

James Gregory Davison 
(Agent)

Tribute Minerals Corporation 
(Claim Holder)

Tribute Minerals Corporation 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:18817
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FREDART LAKE - TITAN-24 MT Z DCIP SURVEY
Line Location Map
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TRIBUTE MINERALS INC.
FREDART LAKE l CONFEDERATION LAKE PROJECT

TITAN-24 TENSOR WIT and DCIP SURVEYS
Line Location Map

Survey Date: May-July, 2003
QGI Project Number: Qg289
(NAD 83 l UTM Zone 15N)(Vote: UTM-referenced (NAD83) claim locations and topography from MNDM ClsimepS web site: nilpJ/www.mndn^gov.on.ca/mnam/mines/slides/claimapS

Quantec Geoscience Inc.



2D RESISTIVITY (1=100m) - UNCONSTRAINED PW EVA 2D MT INVERSION
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetallick

PROCESSING HISTORY:
Data Acquisition: Time Series (48k*9.6l^120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools{tm) 
Inversion: Unconstrained PW EVA 2D MT 
Geotoois Model rms misfit: ^-10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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/lap Generated by QGI - JMLegault+WQian (Sept, 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http://wvm.mndm.gov.on.c3/mndm/mines/sndes/claimap3

DWG. #: Qg289-AMT-MT24-QEVA_2DMT-RES-pw100

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

2D RESISTIVITY (Z^OOm)
Unconstrained PW EVA2D MT

Survey Date: May-July 2003
Survayari S Processed by:

QUANTEC GEOSCIENCE INC.



2D RESISTIVITY (ZMOOm/Smooth Model) - UNCONSTRAINED UBC 2D DC INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 KWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC 2D DC
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map GeneratGd by QGI - JLegault+EData+WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http://www.mridm.gov.on.ca/mndm/mines/sHdes/ciaimap3

DWG. #: Qg289-DCIP-PLDP-UBC-2DDC-RES-z100smdc

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D RESISTIVITY (Z^OGm/Smooth Model) 
Unconstrained UBC 2D DC

Survey Date: May-July 2003
Surveyed S Processed by:

QUANTEC GEOSCIENCE INC.



2D CHARGEABILITY (Z^OOm/ Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear {2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegault-vEDats+WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNOM ClaimapS web site: http://www.mndm.gov.on.ca/mndm/mines/slides/ct3im3p3

DWG. tt: Qg289-DCIP-PLDP-UBC_2DIP-IP-z100smip

IERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY (Z^OOm/ Smooth Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyed Si Processed by:

QUANTEC GEOSCIENCE INC.



2D CHARGEABILITY (Z^OOm l Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling {240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegault+EDala+WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http:ffwww.mnclm.gov.on.c3/mnclm/mines/slides/clalmap3

DWG. #: Qg28^-.DCIP-PLDP-UBG_2DIP-IP-^100sl1ip

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITY\IP SURVEY

2D CHARGEABILITY (Z^IOOm /Sharp Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyed S Processed by:

QUANTEC GEOSCIENCE INC.



2D RESISTIVITY ^250m) - UNCONSTRAINED PW EVA 2D MT INVERSION
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1233372
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetallick

PROCESSING HISTORY:
Data Acquisition: Time Series (48k*9.6k*120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
Inversion: Unconstrained PW EVA2D MT 
Geotools Model rms misfit: ^-10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - JMLegault+WQian (Sept, 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM C!almap3 web site: http://www.mndm.gov.on.ca/mndm/mines/slicles/daim3p3

DWG. #: Qg289-AMT-MT24-QEVA_2DMT-RES-pw250

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

2D RESISTIVITY (Z^250m) 
Unconstrained PW EVA 2D MT

Survey Date; May-July 2003
Surveyed # Processed by:

QUANTEC GEOSCIENCE INC.



2D RESISTIVITY ^250m l Smooth Model) - UNCONSTRAINED UBC 2D DC INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 RWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC 2D DC
UBC Mode! misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - JLegaulH-EOaten-WQian (Sepl 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http://www.mndm.gov.on.es/mndm/tnines/slides/d9imap3

DWG. #: Qg289-DCIP-PLDP-UBCJ2DDC-RES-z250smdc

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITY\IP SURVEY

2D RESISTIVITY (Z^250m l Smooth Model) 
Unconstrained UBC 2D DC

Survey Date: May-July 2003
Surveyed S Processed by:

QUANTEC GEOSCIENCE INC,



2D CHARGEABILITY (2=250™! Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200rn Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegaull+EQata+WQiari (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM Claimap3 web site: http://www.mndm.gov.Dn.ca/mndm/mines/slldes/claim9p3

DWG. #: Qg289-DCIP-PLDP-UBC^2DIP-IP-z250siTi!p

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY (Z^25Qm/Smooth Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyed B, Processed by:

QUANTEC GEOSCIENCE INC.



2D CHARGEABILITY (2=250171 l Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION Quant ec
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)4- ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegault+EDaUH-WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http://www.mndm.gov.on.ca/mndm/mines/slid9s/clalmap3

DWG. #; Qg289-DCIP-PLDP-UBC^2DIP-IP-z250ship

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY (7=25001 1 Sharp Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyed S Processed by:

QUANTEC GEOSCIENCE INC.



2D RESISTIVITY (2=50001) - UNCONSTRAINED PW EVA 2D MT INVERSION
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array* Re mote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetallick

PROCESSING HISTORY:
Data Acquisition: Time Series 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools{tm) 
Inversion: Unconstrained PW EVA 2D MT 
Geotools Model rms misfit: ^-tOpct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres
Gridding: Bi-directional
Filter Applied: 2X Manning Filter
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - JMLegault+WQian (Sept, 2003)

Note: UTM-referenced (NA083) claim locations and topography from MNDM ClaimapS web site: http://viflfm.mndm.gov.on.c3/mndm/mines/slkles/cdaim3p3

DWG. it: Qg289-AMT-MT24-QEVA-2DMT-RES-pw5QO

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

2D RESISTIVITY (Z^SOOrn) 
Unconstrained PW EVA 2D MT

Survey Date: May-July 2003
Surveyaa a Processed by.

QUANTEC GEOSCIENCE INC.



2D RESISTIVITY (Z-500m l Smooth Model) - UNCONSTRAINED UBC 2D DC INVERSION Quantec
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 KWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quickiay(tm)
Inversion: Unconstrained UBC 2D DC
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by OGI - JLegaull+EData+WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: httpJ/www.mndm.gov.on.ca/mndm/mlnes/slides/claimapS

DWG. #: Qg289-DCIP-PLDP-UBC^2DDC-RES-z500smdc

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT 

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D RESISTIVITY ^500m l Smooth Model) 
Unconstrained UBC 2D DC

Survey Date: May-July 2003
Surveyed S Processed by.

QUANTEC GEOSCIENCE INC.



2D CHARGEABILITY (Z^SOOm/ Smooth Model) - UNCONSTRAINED UBC 2D IP INVERSION Quant ec
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)-t- ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling {240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegault+EData+WQian (Sept 2003)

Note: UTM-referenced (NAD63) claim locations and topography from MNDM ClaimapS web sife: httptfWww.mndm.gov.on.ca/mndm/mines/stides/ctaimapS
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TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY ^500m/ Smooth Mode!) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyed S Processed by

QUANTEC GEOSCIENCE INC.



2D CHARGEABILITY (1=500171 1 Sharp Model) - UNCONSTRAINED UBC 2D IP INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System; Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)* ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s) 
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Map Generated by QGI - JLegaulH-EDala+WQian (Sept 2003)

Note: UTM-referenced (NAD83) claim locationsandiopography from MNDMClaimapS web site: httptfwww.mndm.gov.on.ca/mndm/minesfslides/ctiimap3
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TRIBUTE MINERALS INC
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near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY (1=50001 1 Sharp Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Surveyad ft Processad by:

QUANTEC GEOSCIENCE INC.
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed A ̂ ray+Re mote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetallick

PROCESSING HISTORY:
Data Acquisition: Time Series 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotoolsftm) 
Inversion: Unconstrained PW EVA 2D MT 
Geotools Model rms misfit: ^-10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding; Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - JMLegaulHWQian (Sept. 2003)

Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: httptfwww.mndtn.gov.on.ca/mndfn/mines/slides/daimap3
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TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

2D RESISTIVITY (Z^OOOm) 
Unconstrained PW EVA 2D MT

Survey Date: May-July 2003
Surveyed S- Processed by;

QUANTEC GEOSCIENCE INC.
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Type I/1st Priority Target: High Chargeability / Low Resistivity 

Type II f 2nd Priority Target: High Chargeability 7 Contact Resis. 

Type III 7 3rd Priority: High Chargeability / High Resistivity

Type IV: Deep Low MT Resistivity (No DC or IP Associated) 

(with Symbol size relative to Avg. Target size)

SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 200m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetaliick 
Transmitter: ZERO GGT-10 (10 KWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained UBC2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear {2 Si 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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Scale 1:5000
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Map Generated by QG! - JLegaulh-EData-t-WQian (Sept 2003)

Note: UTM-referenced (NAO83) claim locations and topography from MNDM CiaimapS web site: http://vww.mndm.gQV.on.ca/mndm/minesfslIdes/clalmap3

DWG.#;Qg289-DCIP-PLDP-UBC^2DIP-IP-z100ship

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT 

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

2D CHARGEABILITY (Z^tOOm /Sharp Model) 
Unconstrained UBC 2D IP

Survey Date: May-July 2003
Suiveyed 8 Processed by:

QUANTEC GEOSCIENCE INC.
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Type 11173rd Priority: High Chargeability 7 High Resistivity

Type IV: Deep Low MT Resistivity (No DC or IP Associated) 

(with Symbol size relative to Avg. Target size)

Proposed Drill-hole

SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetallick

PROCESSING HISTORY:
Data Acquisition: Time Series (48l^9.6k*120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
Inversion: Unconstrained PW EVA 2D MT 
Geotools Model rms misfit: ^-1Qpct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 leveis/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Note: UTM-referenced (NAD83) claim locations and topography from MNDM ClaimapS web site: http://www.mndm.gov.on.ca/mndm/mines/slides/claimap3

DWG, If: Qg289-AMT-MT24-QEVA.,2DMT-RES-pw500

TRIBUTE MINERALS INC
FREDART LAKE/CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

2D RESISTIVITY (Z^500m)
Unconstrained PW EVA 2D MT

Survey Date: May-July 2003
Surveyed 8, Processed by:

QUANTEC GEOSCIENCE INC.
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetalliick

PROCESSING HISTORY:
Data Acquisition: Time Series (48kt9,6k-H20Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
inversion: Unconstrained PW EVA 2D MT 
Geotools Model rms misfit: ^-tOpct, Max 50 iters

PLOTTING PARAMETERS:

Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbi)

—1250

50 O

3 = 100111

Scale 1:5000
50 100 150 200 260 300

(metres)

-1500

Map Generated by QGI EMartine^WQian (Sept. 2003) DWG. W. Qg289-AMT-MT24-INV-QEVA 2DMT-RES-100+OOE

TRiBUTfe: MINERALS !NC 
: REDART LAKE/CONFEDERATION LAKE PROJECT
_______ near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY

UNfc'HKHGOt: 

Unconstrained PW EVA 2D MT Inversion

Survey Date: May-July 2003

QUANTEC GEOSCIENCE INC.



LINE 100+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipiole 
Operators: QGl - NMaukonen+TRetalliick 
Transmitter: ZERO GGT-10 (10 kW)n- ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 sampies/s) 
Time-Series Processing: Robust Statistics 
Processing Platform: QGl Quicklay(tmi) 
Inversion: Unconstrained Smooth UBC 20 DC 
UBC Model misfit: Converges to Npts, Max 100 Hers

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)

Pole-Dipole Array
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Scale 1:5000
50 100 150 200 250 300

Map Generated by OD) - EMarlinez+WQian (Sepl. 2003)
DWG. ft Qg289-DCIP-PLDP-INV-UBC 2DDC-RES-100+OOF
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______________nearRedLake,ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

LJNfc 100 ̂  GC E 
Unconstrained Smooth UBC 2D DC Inversion

Survey Date: May-July 2003
Surveyed a Processed by.

Quantec Geoscience Inc.
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)* ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Smooth UBC 20 IP
UBC Model misfit: Converges to Npts, Max 100 Hers

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2&10 mrad) 
Colour Zoning: Equal Area (Colour.tbl))

Pole-Dipole Array

50

a - 100m

Scale 1:5000
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TRIBUTE MINERALS i hi C
FREDART LAKE 7 CONFEDERATION LAKE PROJECT

near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

L!N6 ICCKOOc: 

Unconstrained Smooth UBC 2D IP Inversion
Survey Date: May-July 2003
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Quantec Geoscience Inc.



LINE 100+OOE - UNCONSTRAINED (SHARP MODEL) UBC 2D IP INVERSION
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QG! - NMaukonen+TRetalllick 
Transmitter: ZERO GGT-10 (10 KWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Sharp UBC 2D IP
UBC Model misfit: Converges to Npts,, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Manning Filter 
Contours: Linear (2 A 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)

Pole-Dipole Array
a ra a
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Map Generated by QGI - EMartinez+WOian (Sept. 2003) DWG. /f: Og2B9-DCIP-PLDP-INV-QUBC 2DIP-10CHQOE
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TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

LIN k'- lOOMJOh; 
Sharp UBC 2D IP Inversion

Survey Date: May-July 2003

Quantec Geoscience Inc.
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetalliclk

PROCESSING HISTORY:
Data Acquisition: Time Series (48l^9.6k;*120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
Inversion: Unconstrained PW EVA 2D MIT 
Geotools Model rms misfit: ^-10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres
Gridding: Bi-directional
Filter Applied: 2X Manning Filter
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - EMarlinez+WQian (SepL 2003) DWG. fi: QS289-AMT-MT24-INV-QEVA 2DMT-RES-102+OOE
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Unconstrained PW EVA 2D MT Inversion

Survey Date: May-July 2003
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetalliick 
Transmitter: ZERO GGT-10 (10 RWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s) 
Time-Series Processing: Robust Statistics 
Processing Platform: QGI Quicklay(tm) 
Inversion: Unconstrained Smooth UBC 2D DC 
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Hanning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)

Pole-Dipole Array

Scale 1:5000
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FREDART LAKE l CONFEDERATION LAKE PROJECT
near Red Lake. ON

TITAN-24 ARRAY DC RESISTIV'ITYMP SURVEY

Unconstrained Smooth UBC 2D DC Inversion
Survey Date: May-July 2003
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•750 SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetalliick 
Transmitter: ZERO GGT-10 {10 kW^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Smooth UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 m ra d) 
Colour Zoning: Equal Area (Colour.tbl)

Pole-Dipole Array

Scale 1:5000

FREDART LAKE ; CONFEDERATION LAKE PROJECT
near Red Lake, ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

Unconstrained Smooth UBC 2D IP Inversion
Survey Date: May-July 2003
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statiistics
Processing Platform: QGI Quicklay(tnn)
Inversion: Unconstrained Sharp UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres
Gridding: Bi-directional
Filter Applied: 2X Manning Filter
Contours: Linear (2 S 10 mrad)
Colour Zoning: Equal Area (Colour.tbl)

Pole-Dipole Array
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Scale 1:5000
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FREDART LAKE l CONFEDERATION LAKE PROJECT
near Red Lake. ON

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

Unconstrained Sharp UBC 2D IP Inversion
SurveyDate: May-July 2003
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remrate-Reference 
Coordinate System: Mine Grid Coordimates 
Dipole Spacing: 100m Array: Tensor ,AMT 
Operators: QGI - NMaukonen+TRetalliick

PROCESSING HISTORY;
Data Acquisition: Time Series (48kH-9,6k*120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
Inversion: Unconstrained PW EVA 2 DI MT 
Geotools Model rms misfit: <5-10pct, Max 50 iters

PLOTTING PARAMETERS;
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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Map Generated by QGI - EMarline^WOian (SepL 2003) DWG. -ft Qg289-AMT-MT24-INV-QEVA 2DMT-RES-104+OOE
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___ ___ near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
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Unconstrained PW EVA 2D MT Inversion

Survey Date: May-July 2003
Surveyed S Processed by,

QUANTEC GEOSCIENCE INC.
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SURVEY SPECIFICATIONS;
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TReteallick 
Transmitter: ZERO GGT-10 (10 kW)K ZMG-2Q

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s) 
Time-Series Processing: Robust Statistics 
Processing Platform: QGI Quicklay(ttm) 
Inversion: Unconstrained Smooth UBC 2D DC 
UBC Model misfit: Converges to Nptts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tN)

Pole-Dipole Array/
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FREDART LAKE l CONFEDERATION LAKE PROJECT
near Red Lake, O IN

TITAN-24 ARRAY DC RESISTIVITYMP SURVEY

Unconstrained Smooth UBC 2D DC Inversion
Survey Date: May-July 2003



LINE 104+OOE - UNCONSTRAINED UBC SMOOTH 2D IP INVERSION
52K15NW2006 2.26520 FREDART LAKE 470

1000S 750S 500S 250S O 250N SOON 750N 1000N 1250N
500

250

O

-250 -

O) 
0)

•+-I
O)

O

l
UJ
—J 
UJ

-500

"750

500

250

O

-250

-500

mr~ 
m

O 
z
If
CDr-f,

CD
w

-750

1000S 750S 500S 250S O 250N 500N 750N 1000N 1250N
SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Smooth UBC 2D IP
UBC Mode! misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipoie Spacing; 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kWH ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Sharp UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Hanning Filter 
Contours: Linear {2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remoite-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: QGI - NMaukonen+TRetailick

PROCESSING HISTORY:
Data Acquisition: Time Series (48k*9.6lk^120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
inversion: Unconstrained PW EVA2D MT 
Geotools Model rms misfit: ^5~10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbi)
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGl - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW)* ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Samplling (240 samples/s) 
Time-Series Processing: Robust Statisttics 
Processing Platform: QGl Quicklay(tm) 
Inversion: Unconstrained Smooth UBC 2D DC 
UBC Model misfit: Converges to Npts, IMax 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Hanning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordiniates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10 (10 kW^ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(trn))
Inversion: Unconstrained Smooth UBC: 2D IP
UBC Model misfit: Converges to Npts, IMax 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGi - NMaukonen+TRetalliick 
Transmitter: ZERO GGT-10 (10 kW)* ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm')
Inversion: Unconstrained Sharp UGC 20 IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Manning Filter 
Contours: Linear (2 S 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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SURVEY SPECIFICATIONS:
QCI TITAN-24 Distributed Array+Remote-Reference 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Tensor AMT 
Operators: GGI - NMaukonen+TRetalilick

PROCESSING HISTORY:
Data Acquisition: Time Series (48k*9..6k*120Hz) 
Time-Series Processing: Robust Statistics 
Processing Platform: Geotools(tm) 
Inversion: Unconstrained PW EVA 2D MT 
Geotoois Model rms misfit: ^-10pct, Max 50 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Manning Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)

50

a^ 100m

Scale 1:5000
50 100 150 200 250 300

(metres)

Map Generated by QGI - EMartine^WQian (Sept. 2003) DWG, 41: Qg289-AMT-MT24-INV-QEVA. 2DMT-RES-108+OOE

TRIBUTE MINERALS INC.;
FREDART LAKE/CONFEDERATION LAKE PROJECT

____ ___near Red Lake, ON

TITAN-24 ARRAY MAGNETOTELLURIC SURVEY
L! NE 1C8H)GE 

Unconstrained PW EVA 2D MT Inversion
Survey Date: May-July 2003

Surveyed 8, Processed by

QUANTEC GEOSCIENCE INC.



LINE 108+OOE - UNCONSTRAINED UBC SMOOTH 2D DC INVERSION
52K15NW2006 2.26520 FREDART LAKE 540

500

250-

0-

-250 -

CD

o
s -500

LLJ

-750

1000S 750S 500S 250S O
-L-

250N SOON 750N 1000N 1250N

1000S 750S 5008 250S O 250N 500N 750N 1000N 1250N

500

250

O

- -250

- -500

m

l
O 
z
"3

-750 SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetalliick 
Transmitter: ZERO GGT-10(10 kVV)* ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s) 
Time-Series Processing: Robust Statistics 
Processing Platform: QGI Quicklay(tm) 
Inversion: Unconstrained Smooth UBC 2D DC 
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional
Filter Applied: 2X Harming Filter 
Contours: Logarithmic (10 levels/dec) 
Colour Zoning: Equal Area (Resis.tbl)
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SURVEY SPECIFICATIONS:
Quantec TITAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TKetaiilick 
Transmitter: ZERO GGT-10(10 kW)^- ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Smooth UBC 2D IP
UBC Model misfit: Converges to Npts,, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres 
Gridding: Bi-directional 
Filter Applied: 2X Manning Filter 
Contours: Linear (2 5 10 mrad) 
Colour Zoning: Equal Area (Colour.tbl)
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SURVEY SPECIFICATIONS:
Quantec T l TAN-24 Distributed Array System 
Coordinate System: Mine Grid Coordinates 
Dipole Spacing: 100m Array: Pole-dipole 
Operators: QGI - NMaukonen+TRetallick 
Transmitter: ZERO GGT-10(10 KWJ+ ZMG-20

PROCESSING HISTORY:
Data Acquisition: Full Waveform Sampling (240 samples/s)
Time-Series Processing: Robust Statistics
Processing Platform: QGI Quicklay(tm)
Inversion: Unconstrained Sharp UBC 2D IP
UBC Model misfit: Converges to Npts, Max 100 iters

PLOTTING PARAMETERS:
Grid Cell Size: 18 metres
G ridding: Bi-directional
Filter Applied: 2X Manning Filter
Contours: Linear (2 S 10 mrad)
Colour Zoning: Equal Area (Colour.tbl)
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