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SUMMARY

This report describes the acquisition and interpretation of a program of overwater 

geophysical surveying for Rubicon Minerals Corporation at Red Lake, Ontario. This 

survey was performed on November 22 to 30, 2001 by Frontier Geosciences Inc. for 

Rubicon Minerals Corporation.

A program of approximately 230 km of coverage was initially planned for the 

Dorian-McCuaig and Humlin areas. The program was undertaken very late in the season, 

and it was recognized that the possibility existed that the work might not be completed 

prior to freeze-up. As a result a priority was placed on the Dorian-McCuaig area for first 

coverage. The work was carried out in difficult high wind conditions, and was eventually 

curtailed due to freeze-up.

Results of the survey show complex rock topography beneath the lake sediments. In 

many locations, prominent rock ridges are present that are not expressed in the 

bathymetry data. Water depths of up to 18 metres and sediment thicknesses of up to 60 

metres are encountered in the major basin in the northeastern survey area.

When the sub-bottom data is examined it can be seen that this scarp-like northeasterly 

striking structure is strongly evident in the data over most of the strike length surveyed. 
The structure forms a deep trench in bedrock, with the steepest slope present on the 
southeastern side. A parallel structure is interpreted over a shorter strike length along the 
southeastern lake shore.

Evidence of northwesterly striking disruptive structures is seen in the vicinity of lines 

336, 342, and 355. A smaller scale linear that is present as a bedrock trough is located 
between 443100E, 5662940N and 442800E, 5662400N, between the major northeasterly 

striking structures. In addition to the major linears, other structures may be possible, 
particularly when existing geologic mapping is compared with the data set.
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1.0 INTRODUCTION

On November 22 to 30, 2001, Frontier Geosciences Inc. carried out a program of overwater 
geophysical surveying for Rubicon Minerals Corporation at Red Lake, Ontario. A Survey 
Location Plan of the area of investigation is shown at 1:2,000,000 scale in Figure 1. 
Bathymetric and acoustic sub-bottom profiling were undertaken for the purpose of 
determining the geological structure of the bedrock below the lake waters and sediments. A 
program of approximately 230 km of coverage was initially planned for the 
Dorian-McCuaig and Humlin areas. The program was undertaken very late in the season, 
and it was recognised that the possibility existed that the work might not be completed prior 
to freeze-up. As a result a priority was placed on the Dorian-McCuaig area for first 
coverage. The work was carried out in difficult high wind conditions, and was eventually 
curtailed at 46.8 km due to freeze-up.

2.0 PROPERTY DESCRIPTION

The Dorion Island - Post Narrows survey area comprises 31 unpatented mining claims 
(mining rights only) consisting of 63 claim units. Claims on which work was performed 
pertaining to this report are summarized below in Table 1. A property map is shown in 
Figure l, with a close-up on Figure 2.

Claim
KRL 1231808
KRL 1231816
KRL 1231812
KRL 1231811
KRL 1184857
KRL 1231809
KRL 1022738
KRL 1022734
KRL 1022736
KRL 1022735
KRL 1022737
KRL 1022727
KRL 1022728
KRL 1022729
KRL 1022730
KRL 1022731

Unite
2
2
4
7
16
7
1
1
1
1
1
1
1
1
1
1

Claim
KRL 1022732
KRL 1022733
KRL 796924
KRL 796926
KRL 796923
KRL 787588
KRL 787587
KRL 796936
KRL 787585
KRL 796955
KRL 796925
KRL 796938
KRL 796937
KRL 796956
KRL 796939

Units
1
1
1

Table l : List of Claims and number of units per claim.
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3.0 LOCATION AND ACCESS

The property is located in the Red Lake Mining Division, Ontario, approximately 10 
kilometres north of the town of Red Lake (Figures l and 2). The Dorion Island - Post 
Narrows survey area is located at the northern end of McKenzie Island and can be accessed 
by boat or snowmobile from the dock at Cochenour.

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.

Frontier Geosciences Inc.
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Figure 2 : Map showing location of survey area, in relation to Cochenour and Red Lake, ON.
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4.0 PREVIOUS WORK

Extensive work has been carried out in the Red Lake Area. Work completed by Rubicon in 
the survey area has been limited to surface sampling, airborne-mag surveys and a number of 
drill holes at the southern end of the property. The reader is referred to the publicly 
available assessment reports, filed at the resident geologists office in Red Lake, ON.

5.0 PHYSIOGRAPHY

Physiography and topography are typical of glaciated Precambrian areas. Dominant 
landforms are rounded rocky ridges and hills, interspersed with low ground. The hills and 
ridges are generally elongated parallel to the strike direction of the underlying bedrock. 
Maximum relief on the islands surveyed during this program does not exceed 15 metres 
above lake level, with the greatest elevation at island centres.

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 assemblages (Sandborn-Barrie et a/., 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+7-1 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. The

Frontier Consciences Inc.



Balmer assemblage consists of mafic to ultramafic flows (including komatiites) and 
intrusives, minor felsic and interflow sedimentary rock types. Age dates from Balmer 
assemblage felsic rocks 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.

Confederation rocks comprise intermediate to felsic flows, volcaniclastic and 
metasedimentary rocks. Age dates for this assemblage range from 2748 +I- 15 Ma to 2733 
+I- l Ma.

Granitoid rocks were intruded in three main episodes:

1) The 2734 +S- 2Ma Douglas Lake pluton, the 2731 +I- 3Ma (Little Vermilion Lake 
batholith) and 2729 +I- 1.5 Ma Red Crest stock.

2) The 2717 +I-2 Ma Hammell Lake pluton, The McKenzie Island stock (2720 +I- 2Ma), 
the Dome Stock 2718 +/-1M3, the 2720 +7/-S Ma Abino granodiorite and late QFP 
dykes at the Campbell Mine, dated at 2714 +A4 Ma.

3) Intrusion of the Killala Kspar megacrystic Killala-Baird granodiorite at 2704 +I- l .5 
Ma, the 2699 Walsh Lake pluton and a 2699 +-4M& dyke at the Madsen Mine.

Frontier Geosciences Inc.



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).
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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 Dorion Island - Post Narrows survey area is dominated by an extensive package of 
variably altered, mafic-ultramafic rocks of the Balmer Assemblage. A minor suite of 
Confederation assemblage siliciclastic rocks are present at the northern limit of the survey 
area. The foliation in the rocks varies in intensity and trend. The southern Dorion Island 
area is characterized by a strong penetrative fabric, trending ~0800 . The Post Narrows area 
is characterized by a strong, northeasterly trending (045 0) penetrative fabric. Alteration of 
the mafic-ultramafic rocks is highly variable, ranging from fresh-unaltered to extensively 
Fe-carbonate altered (Ankerite) and silicified.

8.0 THE OVERWATER BATHYMETRY SURVEY

8.1 Equipment

The overwater bathymetric survey was completed with a Marinetek, PCS-200 Sounder. The 
system was calibrated with respect to water temperature and water salinity and used a 
broadband output with a 200 KHz centre frequency. Power for the field computer and 
Marinetek Sounder was provided by a portable 120V ac generator set. The work was carried 
out using a 6.5m steel pipe barge as the survey vessel.

8.2 Survey Procedure and Positioning

The bathymetric transducer was placed in the water at a depth of 0.5 m on the port side. The 
transducer location was carefully determined to facilitate the best operating environment for 
the transmission and reception of sound pulses. In operation, the source transducer pulsed 
twice every second with a sounding frequency of 200 KHz. The pulses emitted from the

—————————————Frontier Geosciences Inc. —————————————



transducer were reflected by the lake bottom then digitally recorded and visually reviewed in 
real time on the high resolution display of a notebook computer. The digital record of the 
reflected signal was stored in the notebook hard drive and may be played back to interpret 
the water depth, bottom quality and temperature.

The GPS system was composed of two receivers that were operated in differential mode. 
Data collected on the Marinetek PCS-200 Sounder and the GPS were date and time 
synchronized to their internal clocks. One receiver was set up at a known base station, and 
continuously interrogated the satellites' signals. Using the known coordinates as a reference, 
the base station receiver calculated corrections to the data being received from the satellites. 
These corrections were applied to satellite data received by the roving receiver on the survey 
vessel. The positioning accuracy for the GPS survey units in post-processing differential 
dynamic mode was approximately 1-2 metres. The bathymetric data was correlated with the 
GPS data to accurately plot each pulse position to be contoured for final data presentation 
and interpretation.

The survey was carried out in unfavourable late season weather, including days of high wind 
conditions. Despite the considerable skill of the skipper, maintaining the waypoints on the 
projected GPS survey alignment proved difficult in some locations.

The positioning datum of NAD83 in UTM grid coordinates is used on all plans.

9. THE SUB-BOTTOM ACOUSTIC PROFILING SURVEY

9.1 Equipment

The overwater acoustic profiling was completed with a Lister Enterprises pulser. The Lister 
pulser system (precision double coil, vertical boomer) was used with a multi-element 
hydrophone receiver array. The system was calibrated in milliseconds and has a broad band 
output with a 250 Hz centre frequency. Reflected signals were amplified for viewing and 
recorded in a field computer. The field computer recorded a seismogram of 200 
milliseconds two-way time duration approximately twice per second. Power for the seismic 
system was also provided from the 120V AC generating set.

Frontier Geosciences Inc.



The pulser source was placed in the water, 15 metres astern of the vessel with the midpoint 
of the receiver hydrophone "eel," 15 metres behind the source. In operation, pulses from the 
source were reflected from the bottom and sub-bottom objects or horizons and were 
summed in the eel hydrophone elements and transferred to the recording amplifiers.

9.2 Data Processing and Interpretation Procedure

The sub-bottom acoustic profiling data was processed into SEG-2 format and imported into 
the Kansas Geological Survey (KGS) WinSeis reflection processing package. The 
positioning information was processed to account for the lay-back of the source and receiver 
from the GPS transducer. The data was then converted to SEG-Y format and together with 
the GPS position information, was imported into the Seismic Micro Technologies (SMT) 
2D/3D seismic interpretation package. This software is a comprehensive 2D/3D seismic 
interpretation program that provides interpretive and horizon picking tools integrated into a 
map and section database, management and display system. As well, the bathymetry data 
was imported as a horizon into the SMT package for interpretation and to allow full 
handling of the time to depth conversion.

The first stage in the analysis was the use of the horizon picking tools to identify the bedrock 
reflector in the data. The software shows time markers at the intersection of lines and 
tie-lines, facilitating the picking of a consistent event throughout the map area. The data was 
then converted to depth using a velocity of 1420 m/s for the water column, and a velocity of 
1560 m/s for the sediments. These surfaces were then plotted in colour contour format.

10. GEOPHYSICAL RESULTS 

10.1 General

The results of the overwater bathymetric survey are shown in colour contours format at scale 
of 1:5,000 in Figure 2. The interpreted bedrock horizon is displayed at the same scale on 
Figure 3. An isopach of the sediments was prepared by subtracting two surfaces and is 
displayed on Figure 4. Examples of the seismic sections, showing the key horizons, are 
displayed for lines 331 and 350 on Figures 5 and 6, respectively. An interpretation of 
possible major structural controls that are involved with bedrock topography has been 
plotted as an overlay on the sub-bottom data on Figure 7, at a scale of l :20,000.

Frontier Geosciences Inc.



10-

10.2 Discussion

The data shows complex rock topography beneath the lake sediments. In many locations, 
prominent rock ridges are present that are not expressed in the bathymetry data. Water 
depths of up to 18 metres and sediment thicknesses of up to 60 metres are encountered in the 
major basin in the northeastern survey area.

The greatest water depths are present in the bathymetry data in the area of lines 335 to 342 
in the south central area of the grid. This deep reach shows steep lake bottom topography on 
the south eastern shoreline. When the sub-bottom data is examined it can be seen that this 
scarp-like northeasterly striking structure is strongly evident in the data over most of the 
strike length surveyed (Figure 7). The structure forms a deep trench in bedrock, with the 
steepest slope present on the southeastern side. A parallel structure is interpreted over a 
shorter strike length along the southeastern lake shore.

Evidence of northwesterly striking disruptive structures is seen in the vicinity of lines 336, 
342, and 355, and is displayed on Figure 7. A smaller scale linear that is present as a 
bedrock trough is located between 443100E, 5662940N and 442800E, 5662400N, between 
the major northeasterly striking structures. In addition to the major linears displayed on 
Figure 7, other structures may be possible, particularly when existing geologic mapping is 
compared with the data set.

11.0 LIMITATIONS

The depths to subsurface boundaries derived from overwater seismic acoustic profiling 
surveys are generally accepted as accurate to within ten percent of the true depths to the 
boundaries. In practice, the seismic velocity of sub-bottom materials is not determined in 
the course of an overwater acoustic profiling investigation. Errors may arise from 
application of an assumed velocity for saturated materials to determine the depths to 
sub-surface horizons when only the travel time to the horizon is known. An underestimate 
of the velocity function would produce depths that are too shallow, and the reverse occurring 
with an overestimate of velocity. True depths may be established by carrying out overwater 
seismic refraction surveying or by determining velocities with known borehole intersections. 
Small errors may also occur in data gridding.

Frontier Consciences Inc.
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In addition, the nature and composition of sub-bottom objects and layers identified in 
acoustic profiling surveys cannot be determined by inspection of the data. Several indicators 
such as reflector strength, diffraction patterns, lack of internal reflectors, multiple thin-bed 
reflectors, depth position, smoothness of reflectors and reflector relief may provide insight 
into subsurface features. The geology of horizons identified in an overwater acoustic 
profiling investigation would have to be established by borehole intersections.

The information in this report is based upon acoustic measurements and field procedures 
and our interpretation of the data. The geological information is based upon our estimate of 
subsurface conditions considering the acoustic data and all other information available to us. 
The results are interpretive in nature and are considered to be a reasonably accurate 
presentation of existing lake bottom and subsurface conditions within the limitations of the 
acoustic profiling method.

For: Frontier Geosciences Inc.

Cliff Candy, P.Geo.

Frontier Geosciences Inc.
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report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact LUCILLE JEROME by email at 
lucille.jerome@ndm.gov.on.ca or by phone at (705) 670-5858.

Yours Sincerely,

Sheila Lessard

Acting Senior Manager, Mining Lands Section

Cc: Resident Geologist

Perry Vern English 
(Claim Holder)

Assessment File Library

Rubicon Minerals Corporation 
(Claim Holder)

Rubicon Minerals Corporation 
(Assessment Office)

lan Charles Russell 
(Agent)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:17416
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