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SUMMARY

Rubicon Minerals Corporation, Suite 888, 1100 Melville Street, Vancouver, V6E 4A6, holds title 

to 15 unpatented mining claims, collectively known as the Pipestone South Block, part of 

Rubicon's larger regional land holdings. The Pipestone South Block is located on the western part 

of Red Lake and shorelands, approximately 10 km west of Red Lake, Ontario.

This report describes the acquisition and interpretation of a helicopter-borne vertical and 

horizontal gradient magnetic survey conducted by Fugro Airborne Surveys for Rubicon Minerals 

Corporation over the Pipestone South Block at a line spacing of 50m. The survey was performed 

in the latter part of 2001, and the interpretation of the results performed in early 2002 by Kevin 

Killin of KJK Technical Services under separate contracts. Rubicon has high quality magnetic 

data to support mapping and interpretation in the Pipestone South Block.

The Pipestone South property is underlain by rocks that are assigned to the Ball and Slate Bay 

assemblages. Stratified rocks consist of quartz phyric felsic tuff, mafic flows, and lesser iron 

formation and marble. The property is bounded to the south and southwest by the Douglas Lake 

Pluton, and to the north and northeast by the Hammel Lake pluton. Numerous gold occurrences 

are documented in the area, and typically consist of quartz veins hosted in felsic tuff, mafic flows 

and chemical sediments. The claim block surrounds the Miles Red Lake Mine, with the Cole Mine 

to the north, and the May-Spiers Mine , West Red Lake Mine to the south. Carbonate alteration of 

mafic volcanic rocks and sericite +I- quartz alteration of felsic rocks are commonly associated 

with gold mineralization.

Results of the magnetic survey indicate that the geology can be mapped by the magnetic signature. 

There is a complex magnetic fabric that has been outlined, and discontinuities, shears or faults 

have been inferred to explain the discontinuous structure. The linear magnetic highs are 

interpreted to be due to ultramafic and mafic rocks of the volcanic sequences, and also local iron 

formations. An interpretation map shows these trends and faults and its correlation with geology 

will improve the geological knowledge of the survey area.
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1.0 SCOPE AND PURPOSE

Between October 15, 2001 and November 03, 2001 Fugro Airborne Surveys, on behalf of 

Rubicon Minerals Corporation, carried out a helicopter-borne magnetic gradient survey over the 

Pipestone South property according to the specifications outlined in this report. This work forms 

part of an ongoing evaluation of the Pipestone South property which has a potential for high 

grade gold deposits of the Campbell-Red Lake type. The purpose of the work was to support 

mapping and structural analysis through the acquisition of high resolution magnetic data. Kevin 

Killin of KJK Technical Services has performed an interpretation of the results of the airborne 

survey.

L l Logistics

The property has an ongoing evaluation by a crew based primarily in Red Lake. Supplies, 

accommodation and boat/truck rental were supplied by RSL Logistics in Red Lake.

2.0 PROPERTY DESCRIPTION

The property that is the subject of this report comprises 15 unpatented mining claims. Title to the 

claims is referred to publicly filed documents by Rubicon .

Claims covered by this report are listed below:

Pipestone South Property Claim Numbers

KRL 1184917
KRL 1184918
KRL 1184919
KRL 1184921
KRL 1184922
KRL 84923

KRL 1184925

KRL 1184926

KRL 1234037
KRL 1234038
KRL 1234085

CRL 1234086
KR1, 1 239677

KRL 1239678



3.0 LOCATION AND ACCESS

The Pipestone South property is located in the Red Lake Mining Division, Ontario, approximately 

10 kilometres west of the town of Red Lake, centered at approximately 51 degrees 3 minutes, 30 

seconds north, and 94 degrees ISminutes , 30 seconds west. The main claim area covers an 

segment of belt that runs northwest from the western shore of Red Lake, between May- Spiers 

Gold Mine to the south, Cole Gold Mine to the North, and northwest through Miles Red Lake 

Mine.

Red Lake is located in northwestern Ontario, 140 kilometres north-northeast of Kenora and 435 

kilometres northeast of Winnipeg, Manitoba, the nearest major city. The area is serviced by all- 

weather paved highway (Highway 105) from Kenora and by scheduled airline or bus service from 

Kenora, Dryden and Winnipeg.

Access to the Pipestone Property is best achieved from Red Lake boat or float plane in summer 

and, in winter by trails from Red Lake.

3.1 Survey Logistics

A logistical survey report of the helicopterborne geophysical survey, including technical 

specifications is attached to this report as Appendix B.

4.0 PREVIOUS WORK

Extensive work has been conducted in the Red Lake camp, mainly at shallow surficial levels. 

Rubicon has primarily performed surface reconnaissance work, sampling and prospecting prior to 

conducting the airborne survey.

Previous work has been conducted in the area and is public information. Numerous showings are 

located on the Pipestone South property, and are documented below :
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5.0 PHYSIOGRAPHY

Physiography and topography are typical of glaciated Precambrian areas. Dominant landforms 

are rounded rocky ridges and hills interspersed with numerous lakes and boggy low ground. The 

hills and ridges are generally elongated parallel to the strike direction of the underlying bedrock, 

and strike approximately northwest over the Pipestone South property. Maximum relief shown on 

the property varies from 311m at the southeastern claims on Red Lake, to 390m locally on the



hills to the northwest. The terrain doesn't vary much more than 16m over the majority of the 

property surveyed.

6.0 REGIONAL GEOLOGY

6.1 Stratigraphy

The Red Lake gold camp is situated in the Red Lake greenstone belt, an accumulation of 

Archean-age metavolcanic, metasedimentary and intrusive rocks comprising a portion of the 

Uchi Province of the Canadian Precambrian Shield.

The Red Lake district is underlain by Mesoarchean rocks that have been subdivided into three 

general assemblages (Sandborn-Barrie et al., 1999): Balmer, Ball and Bruce Channel. 

Neoarchean strata of the 2.75-2.73 Ga. Confederation assemblage overlie these older 

assemblages. The contact between Balmer and Confederation, exposed in a number of localities, 

thus represents a 200 Ma time span. Both Meso- and Neoarchean sequences are intruded by 

diorite to granodiorite stocks such as the Dome stock which has been dated at 2718 +I- l Ma.

Balmer assemblage rocks host all of the major gold mines in the camp but it is important to note 

that 1.6 M. ounces of gold has been extracted from intrusive hosted deposits. Balmer consists of 

mafic to ultramafic flows (including komatiites) and intrusives, minor felsic and interflow 

sedimentary rock types. Age dates from Balmer felsics range from 2992 to 2964 Ma. (Corfu and 

Andrews, 1987).

Ball assemblage rocks underlie much of the western part of the district and consist of ultramafic 

to mafic flows, intermediate volcaniclastics and massive to spherulitic rhyolites. Chemical 

sedimentary rocks (iron formations) also characterize Ball assemblage rocks and include 

stromatolites (Hofmann et al., 1985). The latter are bracketed by felsic rocks that are dated 

between 2940 Ma and 2925 Ma.

Bruce Channel assemblage rocks, as currently defined, are confined to the eastern part of the belt 

and comprise intermediate volcaniclastics and clastic rocks (2894 +I- 1.5 Ma). A distinctive 

magnetite bearing iron formation occurs at the top of the assemblage and forms a key marker 

horizon.
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Figure 2. Geology of the Red Lake greenstone belt, showing critical U-Pb zircon age 
determinations of volcanic and plutonic rocks (modified from Stott and Corfu, 1991}.



Confederation rocks comprise intermediate to felsic flows, volcaniclastic and metasedimentary 

rocks. Age dates for this assemblage range from 2748 +I- 15 Ma to 2733 */- IMa.

Granitoid rocks were intruded in three main episodes:

1) The 2734 +I- 2Ma Douglas Lake pluton, the 2731 +I- 3Ma (Little Vermilion Lake batholith) 

and 2729 +I- 1.5 Ma Red Crest stock.

2) The 2717 -t-7-2 Ma Hammell Lake pluton, The McKenzie Island stock (2720 +I- 2Ma), the 

Dome Stock 2718 +/-1M3, the 2720 +1/-5 Ma Abino granodiorite and late QFP dykes at the 

Campbell Mine, dated at 2714 +A-4 Ma.

3) Intrusion of the Killala Kspar megacrystic Killala-Baird granodiorite at 2704 +I- 1.5 Ma, the 

2699 Walsh Lake pluton and a 2699 +-4M3 dyke at the Madsen Mine.

6.2 Regional Structure

At least two major deformation events have affected the rocks of the belt resulting in the 

generation of type 2 interference fold structures on all scales. Overall strain in the belt is low, 

however, local high strain zones do occur, typically in areas of strong alteration with locally 

associated gold mineralization. Previous workers identified five major shear or deformation 

zones within which major gold deposits of the camp occur. Recent work (Sandborn-Barrie et al., 

op. cit) has questioned the validity and usefulness of the deformation zone concept in the camp.

6.3 Metamorphism

Supracrustal rocks in the area have been regionally metamorphosed to greenschist facies with 

higher-grade contact metamorphic aureoles around the major felsic intrusions. No genetic or 

spatial relationship between regional metamorphic facies and gold deposition has been 

established.



6.4 Hydrothermal Alteration

A pervasive and often intense carbonate hydrothermal alteration event is superimposed on the 

deformation zones and appears to have had its greatest affect on mafic and ultramafic rocks. 

Primary minerals of the altered rocks have been converted to quartz, carbonate, epidote, 

plagioclase, chlorite and sericite (fuchsite and talc in the ultramafics).

6.5 Red Lake Gold Deposits

Gold occurs in the free state or with pyrite, pyrrhotite and arsenopyrite and lesser amounts of 

magnetite, chalcopyrite, sphalerite, galena and sulph-arsenides in quartz-ankerite and/or 'cherty' 

quartz veins, stockworks, lenses, stringers and silicified zones. In rare instances, scheelite is 

reported (Ferguson, 1966).

Silicification and carbonatization, together with very anomalous K-enrichment and Na + Ca 

(minor Mg)-depletion, occur in the alteration aureoles surrounding ore zones (Andrews and 

Wallace, op. cit). One important aspect, particularly with respect to exploration, is the presence 

of geochemically elevated Au and As in the alteration aureoles (Durocher, 1983).

Andrews and Wallace (1983) point out that most of the productive areas of the Red Lake camp 

are underlain by tholeiitic to komatiitic mafic and ultramafic volcanics, and that past and present 

production zones occur within highly altered metavolcanics at or near the stratigraphic top of the 

Balmer sequence.

7.0 LOCAL GEOLOGY

The Pipestone South property is underlain by rocks that are assigned to the Ball assemblage. 

Stratified rocks consist of quartz phyric felsic tuff, mafic flows, and lesser iron formation and 

marble (Figure 2, Appendix A). A large peridotite body of unknown age underlies much of 

Pipestone Bay and intrudes Ball assemblage strata in the western half of the Pipestone South 

property.

Numerous gold occurrences are documented in the area, and typically consist of quartz veins 

hosted in felsic tuff, mafic flows and chemical sediments. Carbonate alteration of mafic volcanic



rocks and sericite +I- quartz alteration of felsic rocks are commonly associated with gold 

mineralization.

8.0 MAGNETIC SURVEY INTERPRETATION

8.1 Methodology

The magnetic data were first viewed in profile form to determine the data quality. The data were 

analysed for evidence of filtering or any alteration in the processing stages to give the author 

confidence in any features that were evident parallel or sub-parallel to the flight lines. The data 

acquired were deemed to be lightly filtered and representative of the response expected from the 

geological environment.

The magnetic data were then gridded and viewed utilizing Geosoft Oasis Montaj. Regional 

geological information provided in digital format by Rubicon was imported and overlain on the 

various magnetic data acquired, specifically the Total Magnetic Intensity, the Vertical Gradient, 

the Horizontal Gradient, and Transverse Gradient. Derivative products were produced in order 

to determine which product represented the regional geology , and outlined any contacts or 

known faults. A combination of products were utilized in order to produce the attached 

interpretation map.

8.2 Results

The results of the helicopter-borne magnetic survey are consistent with the geology of the area. 

The linear bands of alternating magnetic highs and lows which are disrupted and curved are 

signatures indicative of sheared and deformed sequences of ultramafic, mafic, felsic volcanic 

and sedimentary rocks. The magnetic signature is complex . The northwestern portion of the 

claim block has some extremely high gradient magnetic signatures and the derivative products 

assisted in interpreting the magnetic fabric in the area. The ultramafic and mafic flows show up 

as linear magnetic highs while the felsic volcanics and sedimentary rocks are magnetic lows. 

The local iron formations are high amplitude features , and correlate well with the known 

geology. Tracing the magnetic highs shows the overall trends present in the survey area.
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The general magnetic trends in the area are northwest, however the southeastern portion of the 

block is magnetically complex, and tends to trend more east/west.

Numerous discontinuities , shears or faults, can be inferred from the disruptions in the magnetic 

linear trends and sometimes by regions of magnetic low. The interpreted faults tend to trend in a 

NE to N direction.

An interpretation map has been generated with the discontinuities and magnetic trends identified. 

9.0 CONCLUSIONS AND RECOMMENDATIONS

The geophysical survey has recorded responses consistent with the known geology and has 

helped in the mapping of the geology. The iron formations, ultramafic and mafic flows are 

identified as magnetic highs and are traced throughout the survey area. Faults are evident in the 

disruptions of the linear trends.

Further work will consist of correlating known geology with the geophysics to generate a better 

understanding of the geology of the survey area. Further work can be done on the acquired 

magnetic data, in the form of calculating derivative products and magnetic modeling. Areas 

where the magnetic signature is complex, i.e. very short linear trends, and where faults intersect 

with magnetic trends may be areas of immediate interest due to structural complexity. These 

areas should then be considered for ground reconnaissance to determine if they are of further 

interest.

Respectfully Submitted

Kevin J Killin 

Principal Geophysicist 

KJK Technical Services 

February 2, 2002
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Executive Summary

From October 20 to October 29, 2001, Fugro Airborne Surveys performed a SD-gradient magnetics™ 
survey for Rubicon Minerals Corporation near Red Lake, Ontario.

The survey was part of a service contract signed with Rubicon Minerals Corporation to perform a 
vertical and horizontal gradiometer survey over the area specified by Rubicon Minerals Corporation A 
total of 573.6 line-km were flown for the Pipestone South block.

In-field data processing involved quality control, compilation and presentation of magnetic, positional 
and video data collected during the acquisition stage, using the in-field processing centre established in 
Red Lake. Final data processing and generation of final digital data products were done at the offices of 
Fugro Airborne Surveys in Mississauga, Ontario.



1. INTRODUCTION

1.1. General Considerations

These services are the result of the Agreement made between Rubicon Minerals Corporation 
and Fugro Airborne Surveys to perform an airborne 3D-gradient magnetics™ survey near Red 
Lake, Ontario. 573.6 line km of data were acquired during the survey.

The survey area is shown in Appendix A. The crew was based in Red Lake, approximately 10 
km east of the survey area for the acquisition phase of the survey. The survey block was flown 
with a nominal traverse line spacing of 50 m and a nominal tie line spacing of 500 m.

The aircraft was based in Red Lake. Survey flying was completed on November 3, 2001. 
Preliminary data processing was performed daily during the acquisition phase of the project. 
Final data presentation and data archiving was completed in the Mississauga, Ontario, office of 
Fugro Airborne Surveys.

1.2. Survey and System Specifications

The service as specified in the contract was a 3D-gradient magnetics™ survey. The data were 
acquired on traverse lines 50 metres apart. Tie lines were flown 500 metres apart. Where 
possible, the aircraft maintained a mean terrain clearance of 60 metres. Details of the survey 
specifications may be found in Section 2 of this report.

The survey was flown using an Aerospatiale AS 3 5 OB helicopter, registration C-FYUN, operated 
by Provincial Helicopters. Three CS-2 cesium-vapour magnetometers were mounted in a bird 
towed 30 m below the helicopter. Navigation and final aircraft positioning was via differentially 
corrected OPS. A review of all systems and their specifications may be found in Section 2 of this 
report.

1.3. Data Processing and Final Products

Data compilation and processing were carried out by using Geosoft OASIS montaj™ v4.3 and 
programs proprietary to Fugro Airborne Surveys. Profile data in Geosoft .XYZ format and the 
following gridded data in Geosoft .GRD format were included as deliverable products.

The survey report describes the procedures for data acquisition, processing, final image 
presentation and the specifications for the digital data sets.



2. DATA ACQUISITION

2.1. Survey Area

The survey area (see location map, Appendix A) and general flight specifications are as follows:

Traverse Line direction: N025 0E
Tie Line Direction: Nl 15 0E
Nominal Traverse Line Spacing: 50 m
Nominal Tie Line Spacing: 500 m
Nominal Survey Altitude 60 m AGL
Nominal Sensor Altitude 30 m AGL

The extent of the Pipestone South Block was defined by the following coordinates:

MinX Max X MiiLX - ..^
"40720641640CT "5654500 "~5660600"

Table 2.1. Area coordinates (UTM projection, NAD 83 datum, Zone 15N)

The airborne gradiometer survey comprised a total of 573.6 kilometres of data acquired between 
October 27 and November 3, 2001. The total line kilometres consist of 427.3 km of traverse line 
data and 46.3 km of control line data.

2.2. Operations Base

The crew, survey operations and survey aircraft were based in Red Lake for the entire Pipestone 
South block survey.

The magnetometer l GPS base station was established at the airport at the weather observation 
station in a magnetically quiet area. Initial coordinates of the GPS base station location were 
established by acquiring location fixes over a 24-hour period and averaging the results. The 
position obtained for the GPS base station was (WGS84 coordinates):

Longitude: 93 0 44' 41.6976" W
Latitude: 51 0 03'20.7837" N
Elevation: 359.66 metres

2.3. Fligh t Specifica tions



Traverse lines were flown at a line spacing of 50 metres. Tie lines were flown perpendicular to 
the traverse lines at a line spacing of 500 metres. A line was not accepted if a gap in the flight 
path exceeded 13007o of the nominal line spacing for a distance in excess of l .0 kilometre.

The mean terrain clearance adopted for the aircraft and instrumentation during normal survey 
flying was 60 metres. Actual terrain clearance of the aircraft varied, but was maintained as near 
to 60 metres as possible given safety considerations. A line was not accepted if height variations 
±10 metres from the nominal survey altitude persisted for distances in excess of 2.0 kilometres, 
except where dictated by safety considerations.

Aircraft ground speed was maintained at approximately 100 km/h, equivalent to a maximum 
ground speed of 30 metres/second. The data were recorded using a 0.1 second sample interval, 
which resulted in geophysical measurements approximately every 3 metres along the survey 
lines. Sampling rates for data in each channel are specified in the Table 2.2 below.

_______SYSTEM__________SAMPLING RATES 
Cesium Vapour Magnetometers 0.1 sec 

Radar Altimeter 0.1 sec 
Laser Altimeter 0.1 sec

____OPS Navigation___________L?JES———.

Table 2.2. Data Sample Rates 

2.4. Aircraft and Survey Instruments

2.4.1. Survey Aircraft

Model: Aerospatiale AS350B
Registration: C - FYUN
Nominal Survey Speed: 100 km/h
Owner: Provincial Helicopters

2.4.2. Survey Equipment (Summary)

Airborne System

* Scintrex 3D-Gradient Magnetics™ System.
* Picodas PDAS 1000 Digital Data Acquisition System.
* Picodas PNAV2100 Navigation System
* Ashtech Z-Surveyor OPS Receiver.
* Scintrex PULNIX TMC-73M Colour Flight Path Video Recording System

Ground Support Equipment



* Fugro CF1 Base Station complete with a Cs-2 Cesium Magnetometer and Ashtech Z- 
Surveyor P-Code Geodetic OPS receiver.

* Pentium PC-based Field Computer.

2.5. Fugro 3D-Gradient Magnetics™ System 

2.5.1. General Description

The Fugro SD-Gradient Magnetics™ System is essentially a two-axis magnetic 
gradiometer system. Three magnetometer sensors are deployed in a "T" configuration. 
Two magnetometer sensors are mounted on either end of a horizontal bar transverse to 
the long axis of the bird. A distance of 3.0 metres separates these sensors. The difference 
in readings between these two sensors gives rise to the transverse horizontal magnetic 
gradient. The third sensor is mounted at the base of a 3.0 metre vertical strut. The 
difference between this magnetometer sensor and the average of the two transverse 
sensors gives the vertical magnetic gradient. The third gradient, inline horizontal 
magnetic gradient, is determined during post-flight processing of all three sensors.

Precise positioning of the bird is achieved by mounting the GPS antenna on the nose 
cone of the 3D-GM™ bird. The GPS receiver inside the helicopter logs the raw GPS data 
for accurate flight path recovery using post-flight differential GPS corrections.

Accurate measurements of the height of the 3D-GM™ Sensor System above the ground 
are achieved through the use of a laser altimeter mounted inside the nose cone of the 
bird.

As the PDS-3M moves through the air, some non-linear movement such as bird roll, 
pitch and yaw are to be expected. Measurement of these movements is made using pitch 
and roll sensors plus a digital compass for heading direction.

The Fugro 3D-GM™ Sensor System comprises the following components:
* Three (3) Scintrex Cesium Magnetometers
* One (1) Sentinel 3100 laser altimeter
* Pitch, Roll and Heading Sensors

2.5.2. Scintrex Cesium Magnetometer

2.5.2.1. General Description

Several versions of this magnetometer system are now available, utilising up to 
as many as four sensors, with either passive compensation or automatic software 
compensation, all with 0.001 nT resolution, sampling as fast as 10 times each 
second.

Three Scintrex MAC-3 Airborne Cesium Magnetic Sensors for use in fixed-wing 
installations were provided complete with the following:



Scintrex Cs-2 cesium vapour magnetometer sensor.
Fugro PDAS-1000A magnetometer power supply/booster console with a 28
VDC to 32 VDC booster module for each Cs-2 sensor.
Cs-2 hand-aligned sensor gimbals.

2.5.2.2. Cs-2 Cesium Magnetometer Sensor

A cesium magnetometer sensor comprises a miniature atomic absorption unit 
from which a signal proportional to the intensity of the ambient magnetic fields 
is derived. An electronic console converts this signal (called a Larmor signal) 
into magnetic field strength in nanoTeslas (nT) for display and recording by a 
data acquisition system. The constant of proportionality, which relates the 
Larmor signal to the intensity of the magnetic field, is called the "gyromagnetic 
ratio of electrons". For the Cesium-133 atom, this is very accurately known to be 
3.49856 Hz/nT. This is about 82 times higher than the common proton 
precession magnetometer, and is the reason that the cesium magnetometer has a 
better sensitivity.

The three main elements of the Cs-2 cesium sensor are a cesium lamp, an 
absorption cell containing cesium vapour and a photosensitive diode, all 
mounted in a common optical axis within a cylinder 63 mm in diameter by 173 
mm in length. This sensor element of the Cs-2 is then typically connected by a 
3 metre long multi-conductor coaxial cable to another cylinder, which contains 
the electronics for the sensor.

2.5.3. Sentinel 3100 Laser Altimeter

The Sentinel 3100 Laser Altimeter is a compact, non-contact measurement system 
designed to give high accuracy readings in an integrated flight inspection system. It can 
operate during the day or at night, but is primarily a clear-weather instrument.

The unit is designed such that the laser light can be reflected from a diffuse surface, such 
as the ground, at virtually any angle and still return to the unit to produce a measurement. 
The use of a narrow beam eliminates echoes that can cause distorted distance readings.

The sensor was mounted inside the nose cone of the 3D-GM Sensor System bird to 
provide a true height of the sensor above the ground. The laser altimeter provides 1.0 
mm resolution with a accuracy of ±2 cm. A reading is obtained from the altimeter every 
0.1 seconds.



2.6. GPS Satellite Navigation System 

2.6.1. General Description

Global Positioning Systems, or GPS, is a system that provides accurate positional 
information, based on signals received from a constellation of 24 satellites. The U.S. 
Department of Defence originally developed GPS primarily for military use. Two 
versions exist: P-code GPS is highly accurate, but restricted to military use. C/A-code 
provides less accurate positioning and is intended for civilian purposes.

Each satellite transmits on two frequencies simultaneously, to permit the measurement 
and correction of atmospheric refraction errors although not all receivers are capable of 
acquiring the two signals. By making time-of-arrival measurements on these signals from 
four or more satellites simultaneously, the GPS user is able to determine latitude, 
longitude and altitude (X, Y and Z).

GPS brings a number of important benefits to aerial surveying. First, the coordinates of 
the survey aircraft (horizontal and vertical) are provided on a continuous basis. This not 
only improves the quality of survey navigation and reduces its cost, it also simplifies data 
compilation and presentation by eliminating, to a large degree, the tedious and error- 
prone manual steps of flight path recovery from film or video. Secondly, GPS provides a 
reusable positioning system. Surveys flown at different times in the same area may be 
precisely correlated in position, making it easy to repeat survey lines or to fly gap-filler 
lines, etc.

The Fugro GPS system is based on the Ashtech Z-Surveyor GPS receivers, and includes 
the following:
* The Fugro PNAV-2001 Navigation Interface/Display Computer
* 2 Ashtech Z-Surveyor GPS receivers (one antenna mounted on towed bird, one 

mounted on helicopter)
* A differential base station utilising an Ashtech Z-surveyor located at the base at the 

base station site, for post-survey differential corrections.

The Fugro GPS system is configured in the following manner: the Z-Surveyor mounted 
on the helicopter passes raw GPS position to the PNAV. The PNAV compares the raw 
data with the planned flight path and updates the flight path information in the operator's 
LCD panel and on the navigation display for the pilot. Finally the PNAV-2001 also 
collects the data from the GPS antenna on the towed bird and forwards it to the PDAS- 
1000 for storage and later use in differential corrections.

An Ashtech Z-Surveyor is located at the base station site. Base station fixes are logged to 
an on-board static memory device. At the end of each flight, the base and remote static 
memory devices are downloaded to a PC for post-flight differential corrections.

Accuracy of the post-survey differentially corrected positions is better than ± 0.5 metres. 

2.6.2. Fugro PNAV-2001 Navigation Interface/Display Computer



The PNAV-2001 is a navigation computer designed to utilise the outputs of navigation 
systems such as OPS or "range-range" radiolocation systems, for special navigation tasks 
such as waypoint navigation and survey grid navigation.

The three modes of operation are:

* MAP MODE - This mode is used to display the area in "full view" to verify the 
shape and size of the area, and the number of survey lines covering the areas.

* GRID MODE - The pilot/navigator will use the Grid Mode to fly the survey lines. 
The grid lines are always vertically oriented on the display and the map will rotate 
1807 when the aircraft is turned around. The pilot/navigator can ZOOM IN or ZOOM 
OUT to view the survey area/lines in more detail.

* WAYPOINTS MODE - This mode is used to navigate from point to point. The 
pilot/navigator can enter waypoints and use this mode to navigate to and from the 
survey area. The whole flight is displayed in "Real Time".

Other important features of the PNAV-2001 are:

* The PNAV-2001 has the ability to display the entire survey area, complete with the 
desired flight path grid, as a graphic display on the Moving Map display, with the 
position of the aircraft being continuously updated and displayed on the screen, as it 
proceeds along the flight line.

* The PNAV-2001 continuously updates and displays numeric information such as: 
heading, latitude and longitude or UTM coordinates, cross track, line number, 
ground speed, distance to go, GPS time, PDOP (data quality), altitude in metres, and 
more.

* The PNAV-2001 provides a steering or pilot indicator to assist the pilot/navigator to 
"steer" accurately along the proposed flight-line.

* The PNAV-2001 will output data via RS-232 to a data acquisition system for 
recording, or it will permit data to be recorded on its internal hard disk.

2.6.3. Ashtech Z-Surveyor Receiver and Accessories

The GPS receiver used in this system is an Ashtech Z-Surveyor GPS receiver, designed 
for use as either a stand-alone unit or in an integrated system where it may be interfaced 
to a host computer. The Z-Surveyor is a highly accurate receiver and offers 
unprecedented integration - being the first to combine receiver, power supply, removable 
memory and an optional RTK radio link in one compact case.

The Z-Surveyor provides real-time position using twelve dedicated separate and parallel 
channels for Coarse/Acquisition (C/A) code-phase, and carrier-phase measurement on 
the LI (1575 MHz), and Precise (P) code-phase and carrier-phase measurement on LI



and L2 (1227 MHz) bands. The Z-Surveyor operates stand-alone, and as a base 
(reference) station or remote (rover) station providing real-time differential OPS 
operation for code and real-time kinematic (RTK) operation for carrier phase.

In base station mode, the antenna is mounted over a known point, in a clear area where it 
has an unobstructed "view" of the satellites.

2.6.4. Final Positioning

An Ashtech Z-Surveyor receiver was set up as a base station, allowing deviations from a 
fixed position to be recorded. This data was time synchronized to the aircraft OPS 
receiver system. Final positioning of the aircraft was accomplished using post-flight 
differential corrections to the airborne GPS receiver data using the data from the base 
station GPS. Final accuracy of position is better than ± 0.5 metres.

2.7. Fugro PDAS-1000 Data Acquisition System

The PDAS-1000 is a member of the Fugro family of Data Acquisition Systems, and is most 
commonly used in airborne geophysical surveying. The three main functions fulfilled by the 
PDAS-1000 are 1) system control and monitoring, 2) data acquisition and 3) data playback and 
analysis.

The PDAS-1000 is a fully IBM PC compatible microcomputer, built around an 80486 CPU 
board. All data collection routines check buffering, recording and verification are software 
controlled for maximum flexibility. A modular concept has been used for both the software and 
the hardware to allow for future expandability. The sensors used with the PDAS-1000 may 
include radiometric, magnetic and electromagnetic. Other instruments such as navigation or 
positioning systems, altimeters, video or camera flight path recovery systems are also readily 
interfaced. Digital data are recorded on the PDAS-1000's internal hard disk. Data being recorded 
may be monitored on the PDAS-1000's front panel LCD screen as analog traces.

Hard copy of any data recorded may be produced, in real-time or post flight, on an RMS-GR33 
Graphic Recorder. The PDAS-1000 is controlled and operated by a standard keyboard.

The PDAS-1000 is supplied with 8 free expansion slots, into which may be installed various 
processor modules. These modules include:

* MEP cesium magnetometer/gradiometer processors with 0.001 nT/10 cps resolution, that can 
accept Larmor inputs from up to 4 sensors.

* Analogue processor boards - 12 channel, differential, 16-bit resolution - to accept data from 
the HEM and Totem 2A VLF systems.

* GPSCard interface with survey grid flying software and a cockpit display for use with a 
variety of Doppler and Inertial (INS) navigation systems.

The airborne survey data was digitally recorded directly onto the PDAS-1000's internal hard 
disk. On completion of the day's flying, the survey data which has been stored on the hard disk



was backed-up to the units built-in streaming tape cartridge recorder. This cartridge or disk was 
then sent to the computer for processing.

2.8. Fugro CF1 Base Station Cesium Magnetometer

The CF1 Base Station Cesium Magnetometer is a high-sensitivity cesium magnetometer designed 
for base station applications where a high resolution is required. The cesium sensor of the CF1 is 
mounted on a non-magnetic tripod and is connected to a processor and PC-Datalogger by a long 
sensor cable. The CF1 operates from a 24 VDC power source.

The CF1 features:
* 0.01 nT resolution over 20,000 nT to 100,000 nT range
* high gradient tolerance
* automatic tuning
* sampling rate of up to 10 times per second
* real-time datalogger for storage onto removable FLASH memory card
* data displayed on LCD screen as Magnetic Field, OPS time, and non-linear variation 

over a l minute chord
* operates on 24 VDC power

The CF1 Cesium Base Station Magnetometer comprises the following:
* a magnetometer processor card
* a cesium sensor mounted on a nonmagnetic tripod
* a 20m long sensor cable
* a 24 VDC power supply
* removable FLASH memory card for data storage

2.9. Pulnix TMC-73M Video Flight Path Recorder 

2.9.1. General Description

In order to verify the position of the aircraft in relation to the recorded geophysical data 
and to allow identification of cultural features, Fugro Airborne Surveys included a VHS 
video camera and Panasonic AG 720 Video Flight Path Recorder in this system. The 
system consists of the following items:

* a video camera with a wide-angle, auto-iris lens
* a VHS recorder, 5 inch monitor, camera controls and power supply
* a CAM-1000 video flight path signal mixer module for installation in the PDAS- 

1000
* all 0/220 V AC power supply
* all necessary interconnect cables and manuals.



2.9.2. Fugro CAM-1000 Digital Video Mixer Module

The CAM-1000 is a module that is internally mounted in the PDAS-1000 and permits a 
camera to be employed with the survey system for the purposes of recording the aircraft's 
flight path track while on survey.

The CAM-1000 places referencing information on the recording tape overlaid on the 
video signal. This information can be as much or as little as the user requires, and could, 
for example, be fiducial, magnetometer total field value, latitude and longitude 
(assuming a navigation system is available in the aircraft) and time.

The position of the aircraft with respect to the ground can also be recorded with a 
moving cursor overlaid on the video signal. This feature requires either the presence of a 
GPS or Doppler navigation system in the aircraft, or some inclinometers, to provide pitch 
and roll information. When operational, this feature will show the true aim of the video 
camera, regardless of the aircraft attitude.

2.70. Field Computer

All data, including both airborne and ground data was verified daily using a PC field computer. 
The flight path for each flight was plotted each day in a manner that provided a continually 
updated flight path map of all flying done to that point. This allowed in-fills for gaps in coverage 
to be flown in a timely manner. Geosoft OASIS montaj™ software, running on a Pentium II PC 
computer, was used for data quality control.

2.11. Field Personnel

The survey crew consisted of the following personnel:

Systems Operator: Frank Corbin
Geophysicist l Data Processor: Darcy McGill l Nick Venter
Pilot: Mark LaPointe
Engineer: NONE

Provincial Helicopters supplied the pilot, Mark LaPointe.

General project management was under the responsibility of David Miles, Operations Manager, 
Fugro Airborne Surveys.
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3. DATA PROCESSING

3.1. Consider a tions

Data processing involved applying the Fugro Airborne Surveys Computer Mapping and 
Processing routines to the data. The field data processing centre was equipped with a Pentium-II 
based laptop computer with an inkjet printer, 24-inch plotter and CD writer for backup purposes. 
The data processing centre, located at the Fugro Airborne Surveys Limited offices in 
Mississauga, Ontario, is equipped with PC workstations based on Pentium-Ill series computers 
and E-size Hewlett-Packard DesignJet plotters.

Final data processing, data archiving and reporting was completed at the Fugro Airborne Surveys 
Limited offices in Mississauga, Ontario.

The in-field processing consisted of the following steps:

* Post-flight processing of the raw OPS locations (base and remote) to create a 
differentially corrected position file.

* Import of survey data into OASIS montaj™ database.
* Flight path generation and validation.
* Inspection of magnetic, GPS and terrain clearance for Quality Control
* Correction of magnetic data for diurnal variation and IGRF

3.2. Data Compilation

3.2.1. Differential GPS Corrections

Following each flight, the raw GPS files are extracted from the base and remote GPS 
systems and their contents transferred to a PC workstation computer. These data are then 
combined and processed to create a file containing the final differentially corrected GPS 
locations. The coordinates generated are in WGS-84 latitude and longitude, and height 
above the WGS-84 spheroid in metres.

3.2.2. Magnetic Data

The magnetic data was corrected to produce measured gradients and a final levelled total 
field product by the application of the following sequence of procedures:

* Data quality check on the raw magnetic data.
* Loading, checking and application of the measured diurnal data.
* Lag correction.
* Calculation of gradients including corrections for relative sensor attitudes.

The above procedures are detailed in the following sections.



3.2.2.L Magnetic Data Quality Check

The data quality check was accomplished in the field by applying a fourth 
difference filter to the raw magnetic data after it had been loaded into the OASIS 
montaj™ database. Plotting the raw and filtered data together permitted tracking 
the performance of the magnetometer sensors as well as monitoring the noise 
levels that were superimposed on the data during survey activities. 
Magnetometer noise levels were maintained within stated specifications.

3.2.2.2. Lag Correction

A lag correction is applied to remove the effects of temporal delay inherent in 
the data acquisition system. The lag tests performed prior to the start of the 
survey indicated a correction of 0.7 seconds was required for the geophysical 
data. These lagged magnetic channels provide the starting point for the gradient 
processing.

3.2.2.3. Diurnal Correction

Data acquired from the Fugro CF1 Base Station are loaded into the OASIS 
Montaj™ database. The OPS time, acquired both in the ground base station 
system and in the airborne data acquisition system, provides the synchronization 
parameter for the merging of the data sets. A mean magnetic base station value 
is subtracted from the diurnal data, creating a diurnal correction channel. These 
diurnal correction values are then subtracted from the magnetic sensor data after 
the QC and lag corrections described above are applied. These channels provide 
the starting point for TMI data processing.

3.2.2.4. Gradient Calculation

Following correction and validation of the 3 magnetic sensor data and the 
application of the lag correction, the transverse horizontal gradient and the 
vertical gradient are calculated directly from the three sensors. In addition, an 
inline horizontal gradient is calculated using the magnetic data from the lower 
sensor and the corrected XY locations. Corrections to all of these raw gradients 
are made for relative changes in the attitude of the towed bird. Attitude 
variations are measured with pitch, roll and heading outputs from the directional 
compass installed on the bird. In the Pipestone South survey block there are also 
changes in the measured gradients from one survey line to the next that are 
correlated with changes in altitude. These effects required some microlevelling 
of the transverse and vertical measured gradients. Final total magnetic gradient 
channel was created by combining all three measured gradients at each survey 
point.
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3.2.2.5. Levelling

Two stages of levelling are applied to the total magnetic intensity prior to the 
generation of the images and contour plots: these are tie-line levelling and 
microlevelling.

Tie-line levelling is carried out by adjusting the intersection points on the 
traverse lines such that the differences are minimized with the control lines. To 
achieve this, a levelling intersection network is established and weights at each 
intersection assigned according to the local magnetic gradients. Visual 
examination of the intersections for each tie-line is possible, if manual editing of 
intersection corrections is required. Several iterations of this process are 
completed until all but minor levelling inconsistencies are removed. For the Red 
Lake survey, many of the tie-line intersections were rejected due to the extreme 
magnetic gradients in the survey area and due to altitude differences between tie 
lines and control lines at intersection points. In general, tie-line levelling was 
seen to degrade the data set from the diurnally corrected magnetic response.

After the application of tie-line levelling, a procedure known as microlevelling is 
applied. This technique is designed to remove any persistent, low-amplitude 
component of flight line noise remaining after tie-line levelling. A series of 
directional filters is applied to the magnetic grid to produce a decorrugation 
"noise" grid. This grid is then re-sampled back into the database where the 
resultant "noise" channel is further filtered to remove short wavelength 
responses that could be due to geologic sources. The amplitude of the "noise" 
channel is also limited to restrict the effect that the microlevelling might have on 
strong geologic response. Finally, the "noise" channel is subtracted from the tie- 
line levelled or diurnally corrected channel created earlier in the processing 
sequence, resulting in the final levelled channel.

3.3. Map Generation

3.3.1. General Characteristics 

3.3.1.L Grid Generation

Prior to the generation of the maps, the line data sets were re-sampled into 
regularly spaced grid data sets using a minimum curvature interpolation 
technique. A standard grid cell size of 12.5 metres was used for all grids. With 
minimum curvature gridding, no grid trend is selected and the grid is created 
such that grid columns are aligned North-South. No additional processing or 
filtering was applied to the final grids.

3.3.1.2. Map Layout

Presentation scale of 1:10000 was selected for the maps.Computer generated 
maps of the following were created:
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Flight path blackline plot at l: 10000
Total Magnetic Intensity blackline contours at 1:10000
Total Magnetic Intensity colour image with blackline contours at 1:10000
Measured Vertical Magnetic Gradient blackline contours at l: 10000
Measured Vertical Magnetic Gradient colour image with blackline contours at
1:10000
Sun Shaded Colour Images of Total Magnetic Intensity at l: 10000

The local NAD83 UTM Zone 15 coordinate net was superimposed on all maps 
as well as the flight path. Scanned topographic base information taken from the 
1:50000 scale published maps was also included on all presentation maps as a 
grey scale bitmap background image. General information about the instruments 
and survey parameters and technical specifications for each product were added 
to the map surround.

3.4. DELIVERED ITEMS

3.4.1 Survey Report

The survey report includes logistical information pertaining to the survey and describes 
the data acquisition, processing and final presentation of the survey results. The survey 
report is provided in four (4) separate copies, with two of the reports being suitable for 
assessment purposes. The report is also included as a Microsoft Word Document on the 
final archive CD-ROM.

3.4.2 Maps

The following maps were presented to Rubicon Minerals as the results of the helicopter- 
borne 3D gradient magnetic geophysical survey in one copy:

* Flight path blackline plot at l: 10000
* Total Magnetic Intensity blackline contours at l: 10000
* Total Magnetic Intensity colour image with blackline contours at l: 10000
* Measured Vertical Magnetic Gradient blackline contours at l: 10000
* Measured Vertical Magnetic Gradient colour image with blackline contours at l: 10000
* Sun Shaded Colour Images of Total Magnetic Intensity at l: 10000

3.4.3 Data

3.4.3.1 Digital Archives
Digital archives containing the following data are supplied to Rubicon Minerals Corp. on 
CDROM:

* Raw airborne total field magnetic data (3 sensors)
* Raw base station magnetic data
* Levelled and IGRF corrected lower sensor total field magnetic data
* Levelled and corrected measured vertical magnetic gradient data
* Levelled and corrected measured transverse magnetic gradient data
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Levelled and corrected measured inline magnetic gradient data
Levelled measured total gradient data
Raw and filtered laser altimeter data
X,Y,Z positional data in NAD83 UTM Zone 15 coordinate system
Profile data of Digital Terrain Elevation
Radar Altimeter data

3.4.3.2 Analog Records and Flight Path Videos

All original analog chart records and video tapes for each survey flight are delivered to 
Rubicon Minerals Corp. This includes video tapes with flight path that contain part or all 
of one complete flight as well as all reflights.

4. SUMMARY

An helicopterborne 3D-Gradient Magnetics survey over the Pipestone South Block area west of Red 
Lake, Ontario has been flown on behalf of Rubicon Minerals Corporation.

Fugro Airborne Surveys field operations in were carried out under the supervision of Darcy McGill, 
Geophysicist.

Data processing at the offices of Fugro Airborne Surveys in Mississauga, Ontario was done by Darcy 
McGill, Geophysicist, under the supervision of Emily Farquhar, Geophysicist and manager for 
Interpretation and Processing.

A total of 573.6 km including 427.3 km of traverse line and 46.3 km of tie line data has been flown. 
Coverage of the survey area is complete.

The data is of good quality, with noise levels within contract specifications, and accurately represents the 
geophysical response of the Earth in the survey area.

FUGRO AIRBORNE SURVEYS

Emily Farquhar 
Geophysicist

December 31,2001
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APPENDIX A

Pipestone South Block Survey Boundary

All coordinates are given in NAD83 UTM Zone 15 coordinate system

Corner
1
2
3
4
5
6
7
8
9
10
11
12
13
14

UTM East
408046
408520
408563
409377
411646
412829
415397
415585
416443
415598
414828
411252
409740
407200

UTM North
5660638
5660266
5660311
5659640
5657999
5657148
5656726
5656709
5656322
5654510
5654869
5655455
5656634
5658871



APPENDIX B Flight Logs



SYSTEM FLIGHT L' JOB # "2 o?

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

SPECTROMETER ON/OPF-^
System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 1 No
No (not yet) 1 Yes

OFF

NO
TEMP. START: 
PRECIPITATION:

TEMP. END: — 
POST PROCESS:

Line Dir Start Fid End Fid Km s **DATA ALERT**
Start Time: "I l M ,

1.-O f H -
t\ ,

l MOO 2.-0 -i l ty - 0*5?-
DO

2- .D

2- 0
T 1 i -i

TlS . S' 6

G7-]
A/ a-o T ls/as Si. 00

A/ S 2iO -2-0
/V a-o

•2.' (P

- (7 1 t 5"- P,
rv/

~l\ S.

A' .- P ~7 t . R
nio 43SS a-o S ,
l 110 2.0

li S-S
71

it* a-o
S End Time: End Fid: 7 \

Rpf. Position

F.dference OPS 
OPS

N
W
M

Basemag:

EM Levels:

%1-X-TSt



*SI
x^ SYSTEM FLIGHTVLOG X JOB # ~2-cn k

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

Line
i t^0
[67.0
((010

Dir
A/s

^J

H Co i^T
\^—-^

SPECTROMETER ON 1 OFF
\O-1,'~t~O\ System Calibrated On: Cs/K/Th
F-C . Stabilized On K/Th

Full Source Check Yes 1 No
Cosmic flight for This Survey No (not yet) 1 Yes

Gtf OFF
YES *K? TEMP. START: TEMP. END:
•^) NO PRECIPITATION: POST PROCESS:

Start Fid*H^0
1-2.60
"73 /o C*

End Fid
"72/2.5

"l ^^P
1 H 2.?*

.,

(6

Kms
^-•0
2-0
2.-0

-/

^^

**DATA ALERT**
Start Time: ~J l b . QO&

^ —— "l l &.&0 1?-
X"/' ^X -7/ ^ - f3lO

^ /7 ^7 f^\
/A, ^ r^() \v y

^-~ —— --^

End Time: End Fid:

Ref. Position

Reference OPS 
Mobile OPS

N Basemag: 

M EM '^vels:
W



(B 1*0

SYSTEM*^ FLIG JOB#

FLIGHT: _ IX 
DATE: —— 
OPERATOR: __ 
FLIGHT TIME: __ 
TOTAL KMS: 
VIDEO
SPHERICS YES 
TURBULENCE tfEfr

10-27-0 l
SPECTROMETER ON/^^

System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 1 No
No (not yet) 7 Yes

OFF

NO
TEMP. START: 
PRECIPITATION:

TEMP. END: __ 
POST PROCESS:

Line Da Start Fid End Fid Kms **DATA ALERT**
10 fi 12- Start Time: ~) l 6 . fi'LO

(V i So a. P
2.^5 2..0 l/ 7- So 9

SP
55" 3 a-o /7-

-UT/ -
STO N 1-2 O a-o 7-

2-0 1 17.
\op 1)7
\0 2- 0

\2.JP 10-io
s. •1-7-
A/ 2. 'C? in

2.-0
IbQ rv mss LG 2. S CZ-'O
17O s

-Z.-0
nu s

~2-QQ'XiO . P
/v 2,- 7/7

li l.&So
N -7L .S

ZSo
2.S

2.42.0 l/l- fi SK
ri XI K S "U. Sol

TO
DC? ^"SIO

1 1 9T . B oft
7)20 3 2.0 P

9
2.- End Time: End Fid: -J i g-, t?/ ̂

Ref. Position

Reference GPS 
Mobile GPS

N
W
M

Basemag: 

EM Levels:

6/-K



SYSTEM FLIGHT JOB #-2.0-7 ft

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

LO-q ~7 —

OFF

NO

SPECTROMETER ON^FF)
System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 7 No
No (not yet) f Yes

TEMP. START: 
PRECIPITATION:

TEMP. END: — 
POST PROCESS:

Line Dir Start Fid End Fid Kms **DATA ALERT**
Start Time: "UBT'6/7

Q.. i* Bz-
16 a-

2- . g -

T/ ft. B
Tt-7 e

2-2

A/ tmo Sooo a-a
SP30 Sno

2.Z2.2. It

i

End Time: End Fid:

Ref. Position

Reference OPS 
Mobile OPS

N
W
M

Basemag: 

EM Levels:



CSRO

SYSTEM FLIGHT LOG JQB#

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

SPECTROMETER ON/C^
System Calil^ated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 1 No
No (not yet) /Yes

YES 
YES

TEMP. START: 
PRECIPITATION:

TEMP. END: — 
POST PROCESS:

Line Dir Start Fid End Fid Kms **DATA ALERT**
iiir 20 Start Time:

HO 7m re -s -
Si .s

-2-2
S2.0 1.9
550
S40 1-1
SSo

52.0 a- 1
570 SS-5 s* ;

ff" ^J^~•735 X-2.
z- z

\jOCiC a- 2, . esc?

.S 5 l (o .
1^75 Q "2.

ISO Z- -2-

nep j 7 'So"!?a- 3
pot 10 2-3

7oO 1^2.5
1 (D ZI2LO

2,2.52 •8/7.
2-X7O 2-3

740 •2370 2455
75*? -fffc a-3

A/ 21 55 1-7.
- B27

710 A) 2-3 S17-
'BOO 2-3 End Time: *S/ 71 End Fid:

Ref. Position

Reference GPS 
Mobile GPS

N
W
M

Basemag: 

EM Levels:

F



SYSTEM FLIGHT LOG JOB#

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

10-1*3 ~0/

f. (L

CJEP OFF 
YES

SPECTROMETER ON/OgF?
System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 1 No
No (not yet) 1 Yes

NO
TEMP. START: 
PRECIPITATION:

TEMP. END: _ 
POST PROCESS:

Line Dir Start Fid End Fid Kms **DATA ALERT**
Start Time: ^ i "7 fi 3*4

3*2/0
/V Sf.fi> -2,?

35

^70 A/ x-
-s

N -B5I

sn
H3SS W SO

4570 -pop
f?/v

H870 2-5

A/ l S. BIS
lOOO Q.-3
o\ o

56^5 3i fl. B
J 030
VuO-

End Time: End Fid:

Ref. Position

Reference OPS 
Mobile OPS

N Basemag: 

M EM Levels:
W



SYSTEM FLIGHT LOG JOB#

FLIGHT:
DATE:
OPERATOR:
FLIGHT TIME:
TOTAL KMS:
VIDEO
SPHERICS

SPECTROMETER ON/dS^1
System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes /No
No (not yet) 1 Yes

OFF
YES Sg? TEMP. START: 

TURBULENCE YES (ffi? PRECIPITATION:
TEMP. END: — 
POST PROCESS:

Line Dir Start Fid End Fid Kms **DATA ALERT**
IU1 Start Time: H13.&2./
1040 130
\oSO . S a-s
1 0*9-0 A/

530

l 100
l li(D

S fop
1 01 S USD

/l (bo no z-o
N/

\\~1O 1435/v mss ISMO
Vl^O use*
l 200 1720
1 5.10 7-0 H, B17
122.0 r/
V230
\ZMO rJ

2- 0
N •2.1*00 2.2,3 O-- c?

121C? 2.HSO
2-(P
a-c?

0.^05 -2- c?

j&Z-
^bS 6 5 I.-O End Time: End Fid:

Ref. Position

Reference OPS 
Mobile OPS

N
W
M

Basemag: 

EM Levels:

Oil T SO



SYSTEM FLIGHT LOG JOB#

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

OFF

SPECTROMETER ON /OEE^1
System Calibrated On:
Stabilized On
Full Source Check
Cosmic flight for This Survey

Cs/K/Th
K/Th
Yes 1 No
No (not yet) 1 Yes

YES
NO

TEMP. START: 
PRECIPITATION:

TEMP. END: — 
POST PROCESS:

Line Dir Start Fid End Fid Kms **DATA ALERT**
N 3674 Start Time:

13,70 3775 2-0
ISftO N i 3S73 2.-0

37
HOT o

S" . B 0(o

USl -2. 2.-0 . RlO
•f, IS- fi 12

9- 1 S , B
S"

two
N S ,- P

S3C70 S i S-
5Soo 2-

(BZo 2-0
1 S- R

15 .S 2-0
SS4S 2. -C?

lS7o
/V 61S2 q i s , B H o

.L S- 84 7-

VP

1210

^050 7*1
1970

/W I-Z l k . B

End Time: End Fid:

Ref. Position

Reference GPS 
Mobile GPS

i X'
V J J Basemag: 

M EM Levels:
W



W^g
1 y

^^
v̂ —

FLIGHT: 
DATE: 
OPERATOR: 
FLIGHT TIME: 
TOTAL KMS: 
VIDEO 
SPHERICS 
TURBULENCE

Line
v?of*J O
*i lltfP2.0 1 se
HlK^f 0
3 1050
3 ^0^(0
•j ^o3Q
3 1oW
3. ^o\o
\QI40O
\obiO

^.D/7^
22.2.1,

Dir

5
)3W
A/
r\/
A/
S

/vs
/s/^v
f\J

fr\J

A. if

Ref. Position

Reference G PS 
Mobile OPS (g)

SYSTEM ^P^ FLIGHT LOG JOB # "2.&J-&

0.3 SPECTROMETER ON /@Ff?
li— ^"Py System Calibrated On: Cs/K/Th
^f ' Stabilized On K/Th

Full Source Check Yes i No
Cosmic flight for This Survey No (not yet) 1 Yes

(^3S^ OFF 
YES ̂ 43^* TEMP. START: TEMP. END:

j^flS^ NO PRECIPITATION: POST PROCESS:

Start Fid
2.5
414
17 BG QO
lokS*
755
*b^-5
^0(7
9^0
V0^5

12.^0

VSS
I'i^O

End Fid
nj
MHO
LtOO
cj\o
*I2S
B OS
^^ c.
cj^O

L065
/2.l"2^

134 O

24 0
l^cj p

Kms
? -7
2-03 *6
2-0
2-0
1-3
\ -2-

1
1

2.-^
a- 1

'A' f

**DATA ALERT**

Start Time: O(fcJV) Surv fM e^ G l K -ToO
O/ ^81^

o t*?Bi4
^J 1 lb \3^~^^

^i l ^y pt ^? ^5
^o i ^? ^i ^i ^?
Oii .83.7
oi *x . B^T
ot *8 . B^fy
o^ ^ S 4 H
0 1 ? B S"^

O| ? ft\D
0/9 .13 S7

End Time: End Fid:

N Basemag:
W
M EM Levels:

MltfT"?^ (SiMl^TS^

/5
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Fugro Airborne Surveys 
Daily Log

Job
Total KMS

2076
2572

Date
(Fill In for 

each day 
and each 

flight.)
15-Oct-Ol
16-Oct-Ol
17-Oct-Ol
18-Oct-Ol

19-Oct-Ol
20-Oct-Ol

21-0ct-01
22-Oct-Ol
23-Oct-Ol
24-Oct-Ol
25-Oct-Ol
26-Oct-Ol

27-Oct-Ol

28-Oct-Ol
29-Oct-Ol

30-Oct-Ol

31-Oct-Ol
l-Nov-01
2-Nov-Ol
3-Nov-Ol
4-Nov-Ol

TOTAL:

Area or 
Block 
Name

Abbrevlatf 
is required

Killala S

Slate Bay
Slate Bay
S.B./W.B.
Wolf Bay

KS/WB
Wolf Bay
Wolf Bay
WB/PS.S.
PS.South
PS.South
PS.South
PS.S/Ham
Hammell
REFL 1,4.7

8

8
8

Operating 
Base

(Abbreviate 
as required.) 

)
Red Lake
Red Lake
Red Lake
Red Lake

Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake
Red Lake

Flight 
Number

(Does not 
need to 

be reset.)

Ferry
1
2
3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
18

19
20-21
22-24
ferry

Aircraft 
Hours

(All 
inclusive.)

0.8
0.6
2.3
1.6
2

2.9
1.5
1.7

0.8
3

1.9
3.1
2.3
3.4
3.2
3

1.3
2.3
1.7

3.2
4.1
4.7

51.4

Km 
flown
(estim. 

per flight)

110.7
62.7

117.0
224.5

73.1
78.5

17.1
202.7
113.6
167.8
99.2

124.8
155.9
181.3
63.2

113.2
110.7

248.7
245.1
203.4

2713.2

Km 
accptd
(estlm. 

per flight)

110.7
57.3
84.4

224.5
0.0

78.5

17.1
202.7
113.6
167.8
99.2

124.8
147.9
173.3
63.2

113.2
110.7

243.6
236.1
203.4

2572.0

FAS 
Crew

(Fill In for each day)

FC
DLM,VG,NV,FC.ML
DLM,VG,NV,FC,ML
DLM,VG,NV,FC,ML
DLM,VG,NV.FC,ML
DLM,VG,NV,FC,ML
DLM,VG,NV,FC,ML
DLM,VG.NV,FC,ML
DLM,VG,NV,FC,ML
DLM.VG.NV.FC.ML
DLM,VG,NV,FC,ML

DLM.NV.FC.ML
DLM,NV,FC,ML

DLM,DM,NV,FC,ML
DLM,DM,NV,FC,ML
DLM,DM,NV.FC,ML
DLM.DM.NV.FC.ML
DLM,DM,NV,FC,ML

DLM,NV,FC,ML
DLM,NV,FC,ML
DLM.NV.FC.ML
DLM,NV,FC,ML
DLM,NV,FC,ML
DLM.NV.FC.ML

NV,FC,ML
NV.FC.ML
NV.FC.ML
NV,FC,ML

100.0096

Comments/problems/down time

DLM-Darcy McGIII, VG-Vlctor Gomez, NV-NIck Venter, 
FC-Frank Corbin.ML-Maik Lapointe, DM-Dave Miles

FC arrive onsite with system
DLM.VG.NV.ML arrive, begin Install
Complete Install, test flight
Complete Killala South Block, high winds

Mag 2 spikes, cable repaired, sensor replaced. Windy
Windy, flurries
Laser alt. off. RTB, winds, snow/frz rain
High winds, RTB.
Mag Storm, snow In PM
Low ceiling, strong winds. No fly day.
Low ceiling, strong winds. No fly day.
Low ceiling, strong winds. No fly day.
DM arrives

Windy
DM departs, Windy, PDAS, radar problems In AM

Started snowing In the afternoon

Low ceiling (200 ft.). Light rain on and off. No fly day.
Low celling (200 ft.). Light rain on and off in the morning.

demob., de-install and drive to Dryden



ONTMJO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Work ReDort Summary

Transaction No: W0220. 00226 

Recording Date: 2002-FEB-07 

Approval Date: 2002-FEB-19

Client(s):

129617 ENGLISH, PERRY VERN

Survey Type(s):

AMAG

Status: APPROVED 

Work Done f rom : 2001 -OCT-20 

to: 2001-OCT-29

Work Report Details:

Claim*

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

KRL

1184917

1184918

1184919

1184921

1184922

1184923

1184924

1184925

1184926

1234037

1234038

1234085

1234086

1239677

1239678

Perform

S775

51,483

52,838

31,417

5217

31,381

3438

32,516

3581

3520

3374

3256

3940

5321

53,090

517,147

Perform 
Approve

5775

51,483

52,838

51,417

5217

31,381

5438

32,516

3581

3520

3374

3256

5940

5321

33,090

317,147

Applied

31,200

32,400

33,600

52,000

3400

51,600

5400

33,200

5800

50

SO

50

50

50

SO

315,600

Applied 
Approve

31,200

52,400

53,600

52,000

5400

51,600

3400

33,200

3800

50

50

50

SO

SO

SO

315,600

Assign

SO

SO

so
50
50

SO

338

SO

SO

5520

S374

S256

5940

S321

33,090

55,539

Assign 
Approve

0

0

0

0

0

0

38

0

0

520

374

256

940

321

3,090

55,539

Reserve

S64

51,483

SO

50

SO

SO

SO

SO

SO

50

50

SO

50

50

SO

31,547

Reserve 
Approve

364

31,483

50

SO

SO

SO

SO

SO

SO

50

50

50

50

SO

SO

51,547

Due Date

2003-FEB-10

2003-FEB-07

2003-FEB-10

2003-FEB-07

2003-FEB-17

2003-FEB-17

2003-FEB-17

2003-FEB-17

2003-FEB-17

2002-JUN-18

2002-JUN-18

2002-JUN-18

2002-JUN-18

2002-JUL-25

2002-JUL-25

Status of claim is based on information currently on record.

52M01SE2014 2.22924 BALL
900

2002-Mar-01 16:14 Armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date: 2002-MAR-01

Ministere du 
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E6B5

PERRY VERN ENGLISH 
BOX 414
SOURIS, MANITOBA 
ROK 2CO CANADA

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

Dear Sir or Madam

Submission Number: 2 22924 
Transaction Number(s): W0220.00226

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.ea or by phone at (705) 670-5855.

Yours Sincerely,

Ron Gashinski
Senior Manager, Mining Lands Section

Gc: Resident Geologist

Perry Vern English 
(Claim Holder)
lan Charles Russell 
(Agent)

Assessment File Library

Perry Vern English 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:16938
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Claim Distribution Map
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407000

407000 408000
-94'19'

409000
•94-18'

410000•94*17'
411000

-94*16'
412000 413000 414000 415000

-94*15' -84*14' -94*13'
416000

-94'12-

The data was acquired during a 3D-gradlent magnetics™ survey, 
traverse line* at a 50m spacing, control lines at a 500m spacing. 
Where possible, the aircraft maintained a mean terrain clearance 
of 60 metres.

The survey was flown using an Aerospatiale AS 3508 helicopter, 
registration C-FYUN, operated by Provincial Helicopters. Three 
CS-2 cesium-vapour magnetometers were mounted in a bird towed 
30 m below the helicopter. Navigation and final aircraft positioning 
was via differentially corrected OPS.

The Total Magnetic Intensity Data Is presented over the regional 
topographic Information, with the airborne survey boundary outlined, 
and the claim boundaries Indicated within the survey boundary,

Magnetic data is presented at a SOnT contour interval due to the 
high magnetic gradients in the survey area.

Magnetic linear* are indicated on the Interpretation map as a solid 
black line, and magnetic discontinuities , possible faults, are 
Indicated with a dashed line.

Data acquired by Fugro Airborne Surveys

Data presented and interpreted by KJK Technical Services.
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The data was acquired during a 3D-gradierrt magnetic*™ survey, 
travers* lints at a 50m spacing, control lines at a 500m spacing. 
Where possible, the aircraft maintained a mean terrain clearance 
of 60 metres.

The survey was flown using an Aerospatiale AS 350B helicopter, 
registration C-FYUN, operated by Provincial Helicopters. Three 
CS-2 cesium-vapour magnetometers were mounted in a bird towed 
30 m below the helicopter. Navigation and final aircraft positioning 
was via differentially corrected OPS.

The Total Magnetic Intensity Data Is presented over the regional 
topographic Information, with the airborne survey boundary outlined, 
and the claim boundaries Indicated within the survey boundary.

Magnetic data Is presented at a 50nT contour interval due to the 
high magnetic gradients in the survey area.

Magnetic llnears are Indicated on the interpretation map as a solid 
black line, and magnetic discontinuities , possible faults, are 
Indicated with a dashed line.

Data acquired by Fugro Airborne Surveys

Data presented and Interpreted by KJK Technical Services,
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The data was acquired during a 3O-gradient magnetics™ survey, 
traverse line* at a 50m spacing, control lines at a 500m spacing. 
Where possible, the aircraft maintained a mean terrain clearance 
of 60 metres.

The survey was flown using an Aerospatiale AS 3SOB helicopter, 
registration C-FYUN, operated by Provincial Helicopters, Three 
CS-2 cesium-vapour magnetometer* were mounted In a bird towed 
30 m below the helicopter. Navigation and final aircraft positioning 
was via differentially corrected GPS.

The Total Magnetic Intensity Data is presented over the regional 
topographic information, with the airborne survey boundary outlined, 
and the claim boundaries Indicated within the survey boundary.

Magnetic data is presented at a 50nT contour interval due to the 
high magnetic gradients in the survey area.

Magnetic linears are Indicated on the Interpretation map as a solid 
black line, and magnetic discontinuities , possible faults, are 
Indicated with a dashed line.

Data acquired by Fugro Airborne Surveys

Data presented and interpreted by KJK Technical Services.
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The data was acquired during a 3D-gradient magnetic* ™ survey, 
traverse lints at a Mm spacing, control lln*s at a 300m spacing. 
Where possible, th* aircraft malntalnsd a nwan terrain clMranot 
of 60 metres.

Th* survey was flown using an Aerospatiale AS 3308 helicopter, 
registration C-FYUN, operated by Provincial Helicopters. Three 
CS-2 cesium-vapour magnetometers were mounted in a bird towed 
30 m below th* helicopter. Navigation and final aircraft positioning 
was via differentially corrected GP3.

The Total Magnetic Intensity Data Is presented over the regional 
topographic Information, with the airborne survey boundary outlined, 
and the claim boundaries Indicated within the survey boundary.

Magnetic data is presented at a MnT contour interval due to the 
high magnetic gradients in the survey area.

Magnetic llneara ara Indicated on the Interpretation map as a solid 
black line, and magnetic discontinuities, possible faults, ara 
Indicated with a dashed line.

Data acquired by Fugro Airborne Surveys

Data presented and Interpreted by tUK Technical Services.
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