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The Glacier Creek property lies 100 miles northeast of 

Port Arthur, Ontario and about 25 miles southeast of Lake 

Nipigon. The property consists of 31 unpatented claims numbered 

TB 136907 to 136926 inclusive, TB 138863 to 138871 inclusive, 

TB 138561 and TB 139631.

The property may be reached by travelling along Highway
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l? to a point about 14 miles east of Nipigon, Ontario from 

where an all weather haulage road leads to Camp 81 about 30 

miles north of the highway at Kama Bay. About 1.2 miles beyond 

Camp 31 a bush road branches to the northeast from the main 

haulage road. The centre of the Addicks property lies about 

3 miles northeast of the main haulage road. Lakes in and around 

the property are too small for use by conventional aircraft.

The topography in the area of the property is generally 

gently rolling, Precambrian terrain with a relief of approxi 

mately 100 to ISO feet. The surface is more rugged in the 

northern portion especially along the numerous fault scarps, 

but the south half of the property is fairly flat. All but the 

northern portion of the ground has been cut and is covered by 

a network of timbering roads. The present property was staked 

in 1968. The last work performed on the property prior to the 

present endeavours dates back several years and is reported in 

the Ontario Department of Mines publication PR 1964-6 Summary 

of Field Work 1964, page 54. Some diamond drilling was per 

formed at this time in the area known as the bornite showing. 

Prior to that very little work was done despite the fact that 

the ground had been staked during the lithium staking rush in 

the Beardmore area in the late 1950's.

An electromagnetic survey, some self-potential checking 

and additional trenching was performed during the summer of 1969



f - 3 - 

by Addicke Canadian Properties Inc.

GENERAL GEOLOGY

The Glacier Creek property is underlain primarily by 

steeply dipping, granitic gneisr.es striking approximately north 

40 0 east. The formations contain some remnant sedimentary bands 

as well as areas that are almost completely converted to gran 

itic or- pegmatitic phases. (See Ontario Department of Mines 

Geological Report 31 - Georgia Lake Area 1965). The most im 

portant structural feature on the property, and in the immediate 

area, is the Glacier Creek fault that traverses the property 

from north to south. The fault zone can be traced along a con 

tinuous topographic depression from Nipigon Bay on Lake Superior 

in a direction north 20 0 east for a distance of 30 miles through 

the Addicks property and onward to the vicinity northeast of 

Barbara Lake. The economic significance of the Glacier Creek 

fault is the fact that it is bordered by a breccia zone ranging 

to approximately 100 feet or more in width. Sulphide mineral 

ization, composed of chalcopyrite and pyrite predominantly 

accompanying the breccia-filling quartz, has been found at many 

points along the entire length of the Glacier Creek fault zone. 

Dark grey to black, fine-grained, chloritized, brecciated, 

dioritic material appears to have welled into the fault zone 

prior to the final phases of brecciation and quartz and sulphide 

mineralization.
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Numerous northeasterly-and northwesterly-striking fault 

zones intersect the main fault zone and are considered to be 

penecontemporaneous. Although movement may have occurred along 

the multitude of faults at the same time, there appears to be 

little, if any, offset of the Glacier Creek fault by the trans 

ecting faults. On the other hand, it is not known, at present, 

whether or not the northeast and northwest trending faults are 

displaced by the main northward striking Glacier Creek fault. 

If the primary movement along the fault zones had been nearly 

vertical only slight fault-slip separations would have occurred. 

Evidence, to date, is too meager to arrive at more definite con 

clusions.

All the fault zones are economically important since 

copper mineralization occurs in the brecciated borders of the 

fault zones. Nowhere can the faults, themselves, be observed, 

simply because the broken, weakened breccia material has been 

removed by glaciation and the faults now occupy depressions 

ranging from a few 10's of feet to an excess of 1000 feet in 

width.

It is geologically interesting to note, and economically 

important to consider, the fact that the fault zones intersect 

all geological formations including the Keweenawan diabase sills 

and sediments along the length of the Glacier Creek fault. 

While the early Precambrian formations are some 2500 million



f - 5 -

years old, the stresses relieved by the complex faults in the 

Glacier Creek area must post-date Keweenawan sedimentation and 

diabase intrusion and must, therefore, be less than 1100 million 

years, the age determined for the period of intrusion. The 

sulphide mineralization being even younger than the fault zone 

may then be related genetically in time and space to the im 

portant Keweenawan copper deposits of northern Michigan and to 

similar copper mineralization occuring in breccia zones at the 

Tribag Mine north of Sault Ste. Marie, Ontario.

MINERALIZATION

Copper mineralization has been found in four parts of 

the Addicks property to date. As stated earlier, prospecting 

is seriously hampered by the fact that the fault traces always 

occur in depressions and mineralization can only be detected 

if the breccia zone is extensive enough to be revealed in out 

crops along the edges of the fault-controlled depressions. For 

the present time, the four showings are being designated as the 

south, bornite, north and northwest showings.

The south showing was discovered by routine prospecting 

and lies in the west central part of the property. Chalcopyrite 

and pyrite occur with quartz cutting the granite gneisses and 

meta-diorite on the edge of a four-foot scarp bordering a north
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40 C east trending fault depression about 40 feet wide. The 

sulphide and quartz stringers and veins, as well as the meta- 

diorite strike parallel to the fault depression. Grab samples 

of sulphide mineralization from the several trenches exposing 

this showing for a length of about 100 feet assayed as shown 

below:

.pu. Au Ag

8.42 Tr. 0.34 
7.79 0.01 Tr. 
9.65 0.01 Tr. 
3.30 Tr. Tr. 
2.26

The bornite showing occurs in the north central part of 

the property. This showing was trenched and diamond drilled 

prior to 1964. The trenches expose the mineralized zone for a 

length of about 600 feet in a direction north 20 e east, parallel 

to the wain Glacier Creek fault, which lies about 400 feet to 

the east. Selected grab samples of the bornite and chalcopyrite 

from the trenches gave the following assay results:

Cu Au Ag

1.44 nil Tr. 
5.42 Tr. 0.62 
4.44

The north zone occurs about 600 feet northeast of the 

bornite showing on the edge of an approximately 100 foot high
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hill bordering Glacier Creek, The fault zone transects the 

residual bedding and gneissosity of the granite, but quartz 

stringers and chalcopyrite veining and dissemination in the 

granite follows the main fault zone and transects the gneiss 

osity of the formations. A selected grab sample assayed as 

follows:

Cu Au - Ag 

3.25 Tr. 0.20

Material similar to that in the south zone occurs in 

the northwest showing which was found at the close of the pros 

pecting season. Additional work will have to be done on this 

northwest striking fault zone.

Since several faults are known to intersect the Glacier 

Creek fault, it is interesting to contemplate the nature and 

extent of brecciation resulting from the interaction of these 

intersecting fault zones. Two or more intersecting faults 

having opposing sides in movement during any one period of 

geological history will necessarily result in vast brecciation of 

the rocks in the area of intersection. Even if movement along 

both fault directions is recurrent, a great deal of shattering 

will occur at the points of intersection, simply because each 

fault will be trying to displace the other, creating a large 

area of brecciation at the point of original intersection. The
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only time, two or more faults may intersect one another without a 

tremendous amount of fracturing at the point of intersection, will 

occur when all the movement along the fault zones occurs in the 

direction parallel to the line formed by the trace of the inter 

section of the various fault planes t Even under these conditions, 

because rocks are not homogeneous, and because faults are not 

perfectly planar, considerable additonal brecciation will occur 

at the points of intersecting faults as opposed to other parts 

of the fault zones.

Because fault planes are sinuous and curved, areas of 

dilation and compression develop at various points along the 

fault surfaces. Variations in quantity and quality of breccia 

tion are to be anticipated, therefore, these variations may be 

very influential in the locating or development of ore bodies.

ELECTROMAGNETIC SURVEY

The Electromagnetic Survey on the Glacier Creek property 

was performed with a longwire galvanic electromagnetic unit which 

is described more fully in the appendix to this report. Briefly, 

however, 270 volts at a current of 0.75 amps was directed into 

the property at a frequency of 1000 cycles and the electromagnetic 

response was recorded at 100-foot intervals along lines cut at 300- 

foot intervals. The baseline was run in a north-south direction 

through the central part of the property and the electrodes were 

placed at the north and south ends of the property so that the
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bulk of the current was available to the formations underlying 

the property. A total of 38 line miles were covered by the 

survey. The northern electrode was originally placed in a lake 

at the northwest corner1 of the property but under this configura 

tion, it was found that insufficient current was delivered to the 

largos granitic hill in the northeast part of the property. In 

order to distribute the current better, the northern electrode 

was placed in a anuill lake at the north end of the baseline 

which provided for more current in the central part of the prop- 

perty as we31 as in the previously deficient northeast corner.

The enclosed map showing the electromagnetic response 

in contour form indicates that the bulk of the current was con 

centrated along the Glacier Creek fault zone which is followed 

in the most part by Glacier Creek itself. The accumulations of 

current at the north and south ends of the fault zone are caused 

by the proximity of the respective electrodes.

Specific tests run over the bornite showing and the 

south showing did not indicate appreciable increase in conduct 

ivity. This is attributed to the fact that the sulphides are 

generally disseminated within the intrusive meta-diorite and the 

quartz introduced into the Lrecciated fault zone. While locally, 

sufficient sulphides accumulate to create short, narrow, massive 

bands, apparently these zones are insulated one from the other 

so that very little conductance is achieved along the mineral 

zones.
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Profiles of the electromagnetic response along lines 

27 south and 33 south accompanying the contour map in this report 

reveal a broad peak about 600 feet wide with "shoulders" on both 

sides of the central peak which should represent the current 

flowing along the fault zone. The "shoulders", caused by addition 

al current flowing on both sides of the fault, may represent an 

accumulation of sulphide mineralization in the breccia. The 

"shoulders" are exemplified best on line 27 south. It would 

appear from profile 33 south that additional current is indicated 

only on the west side of the fault.

Because of the lack of significant electromagnetic 

response over the known areas of mineralization, self-potential 

testing was conducted over the same areas. Once again, it was 

found that an insufficient increase in self-potential response 

was available over the mineralized area to warrant the completion 

of a self-potential survey over the entire property.

It was discovered that the meta-diorite was not suffici 

ently magnetic to be detected with a magnetometer having a sensi 

tivity of plus or minus 20 gammas. It was decided, therefore, to 

discard the magnetometer survey also despite the fact that other 

geological information might be gained through use of the magnet 

ometer .



f - 11 -

CONCLUSIONS AND RECOMMENDATIONS

In view of the rather unsatisfactory results obtained 

through u&e of electromagnetic, self-potential and magnetometer 

surveys and testing on the property at present it can be re 

commended only that at least two diamond drill holes be directed 

at the electromagnetic anomaly which occurs on the Glacier Creek 

fault centered about line 24 south. The results of such drilling 

will naturally indicate what further work should be considered in 

that area. Because of the rather extensive sand plain in the area 

of the electromagnetic anomaly, it is impossible to assess the 

survey results geologically because of the lack of rock outcrops.

As mineralization has been found in areas of only light 

overburden, generally beside depressions containing faults re 

sponsible for the brecciation in which the sulphide mineraliz 

ation occurs, it is recommended that a detailed investigation of 

aerial photographs be conducted and geochemical samples obtained 

along the length of every depression so detected. Because 

most of the Repressions are reasonably well drained and oxidiz 

ing condii ions are expected to occur within them, positive re 

sults should be available if copper mineralization does occur. 

It is estimated that positive results should be available for 

about 80# of the fault zones that are presently known to occur. 

On the other hand, the remaining 20# of the fault zones are over 

lain by more extensive, wet, bogs as in the case of the Glacier 

Creek fault. Because of the ground water conditions it is ex-
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pected that positive reactions could not occur under these wet, 

saturated conditions.

Apart from drilling of the main Glacier Creek anomaly, 

several holes should be directed at each of the three main copper 

occurrences on the property. It is estimated that a minimum of 

3,800 feet of drilling should be distributed approximately equal 

ly in each of the three areas. An additional 700 feet should be 

devoted to the main electromagnetic anomaly on Glacier Creek, 

bringing the total footage to 2,500 feet. It is estimated that 

the total cost of drilling will be approximately ^12.00 per foot 

or $30,000. Supervision, geological consulting, mapping, assay 

ing and perhaps additional limited prospecting is estimated at 

$10,000 resulting in a total estimated expenditure of $40,000.00.

Port Arthur, Ontario 

November 20, 1969

R. V i OJA, PH,/D., P. ENG 

GJA LTD. y 

EXPLORATION MANAGEMENT



ABSTRACT

The Bjarnason Galvanic - Electromagnetic System

This electromagnetic technique, often called "lona- 

wire EM has two major facets, a primary field produced 

by current flowing in tho subsurface and a sensing unit 

which measures tho primary field plus any anomalous sec 

ondary field present. This summary of the method appears 

in a brochure "Electronic Detecting Devices" by H j ami 

S. Bjarnason, P. Eng. :

"The Excitation Source is a gasoline engine driven 1000 
cycle generator. The output terminals of the generator 
are connected to an Electrode System in such a way that 
an electric current is forced into the ground at elec 
trodes located at predetermined points on the ground. The 
current will flow through a large volume of earth in a 
pattern determined by the nature of the media through 
which it flows. Therefore, if a conductive body (more 
conductive than the surrounding medium) is situated within 
this volume of earth,the electric current will converge 
towards the body with the result that the current density 
will be greater within it than in the surrounding medium.

The alternating magnetic field associated with the electric 
current flow will be correspondingly more intense over tho 
body than over the surrounding medium. It follows, that by 
measuring the variations in the intensity of the alternating 
magnet field over the area under "Excitation", it is possibl* 
to locate subsurface electrically conductive bodies such as 
massive sulphides."
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The field measurements are made with the Bjarnason I.M! J 

sensing devices with one unit of measurement being equiv 

alent to .005 micro-gua.ss field strength. The data are 

normally presented in the form of a contour and/or profile- 

map from which variations in the primary field can bf: 

distinquished.
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