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ONTARIO

DEPARTMENT OF MINES

P,R. 1948-1

GEOLOGICAL REPORT

ON

PORTION OF FENTON TOWNSHIP 

DISTRICT OF COCHRANE

by 

NELSON HOGG

INTRODUCTION

During the past two years there has beeh considerable staking activity in Fenton 
township, which was initiated by the discovery of very strong local magnetic attra- 
tion when timber-cruising was being done in the area. A large block of claims was 
staked, and the Bonnie Prince Mining Syndicate was formed to develop them by some 
members of the staff of the Spruce Falls Power and Paper Company. The claim lines 
were cut out with transit control in order to form a base for geophysical work and 
because local magnetic attraction made compass work impracticable. At the same 
time excellent ground control for geological mapping was provided.

Since little information is available on the geology of this part of the country, 
it was thought by the Department to be an excellent opportunity to make a reconn 
aissance map of the area staked, and the writer and an assistant spent three weeks 
on the ground during the latter part of June and the early part of July, 1947.
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The writer was ably assisted in the field by Roy Dishlevoy of Timmins.

LOCATION AND ACCESS

Fenton township is located 25 miles south of the town of Kapuskasing on the 
Canadian National Railway and Trans-Canada highway, approximately 70 miles west 
of Cochrane.

The best means of access to the area is by air either to Keenoa lake in the south- 
east corner of Fenton township or to Saganash lake, which occupies a large part of 
the western half of the township. At the time of writing, a commercial flying company 
is stationed at Remi lake about 20 miles east of Kapuskasing.

It is also possible to reach Keenoa lake by canoe from Fauquier by following the 
route up the Groundhog river and the Wakusimi river, a trip that takes several days. 
The Spruce Falls Power and Paper Company operates a private transportation 
system from Kapuskasing, and it is possible to reach Saganash lake in less than one 
day by a combination of power-boat and railroad. The power-boat operates between 
Kapuskasing and Big Beaver falls on the Kapuskasing river, and a system of rail 
roads with Diesel locomotives connects Big Beaver falls with camp No. 33 at the 
north end of Saganash lake.
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TOPOGRAPHY

The area is one of low relief, covered to a large extent by spruce and cedar 
swamps in clay soil. This flat surface is broken by low hills of sand and gravel and 
by low outcrop areas, which support a growth of mixed bush including poplar, birch, 
spruce, and balsam.

The boldest relief is found to the southeast of Saganash lake. The valley of the 
stream flowing into Saganash lake from a small lake on the Seaton township bound 
ary has a rock wall on the east forming a cliff from 25 to 70 feet above the floor of
the valley.

GENERAL GEOLOGY

Very little has been published concerning the general geology of the area around 
Fenton township. It is not close to any of the important waterways and was, as a 
result, neglected in the early exploration work, which still provides most of the 
information on the geology of this section of the country.

Map No. 411A, the Hearst-Kapuskasing Area, published by the Mines and Geology 
Branch of the Department of Mines and Resources, Ottawa, covers the area south of 
Kapuskasing but stops 9 miles north of Fenton township.

Table of Formations 

Quartz Diabase 

Acid Intrusives: Granite, pegmatite, and associated acid dikes.

Greenstones:
Amphibolite-fine to coarse-textured, derived largely from basic lavas but in part 

probably intrusive.

Amphibolite schist: 
Quartz-hornblende schist 
Quartz-hornblende-garnet schist

Iron Formation: 
Rusty siliceous iron formation 
Banded iron formation

LOCAL GEOLOGY

Most of the area covered in this report is underlain by a series of amphibolitized 
greenstones and amphibolites, which contain several bands of iron formation. The 
regional foliation parallels the strike of the iron formation, which describes a broad 
arc through the east half of Fenton township, ranging from N. 30 OE. in the southwest 
part of the map area to N. 60 OE. on the Fenton-Slack township boundary.

The Greenstone Series

Except for the few bands of iron formation, the greenstones consist of amphib 
olite rocks, which show considerable variation in texture but little variation in 
mineral composition. They include all gradations from sugary-textured, crystalline 
quartz-hornblende schist through medium-textured hornblende-garnet schist, to 
coarse, massive amphibolite with hornblende crystals with a maximum diameter of 
half an inch.

The contacts between the different types are in general obscure, but they follow 
distinct bands with considerable continuity parallel to the regional shearing and the 
iron formation. This association suggests that the amphibolite rocks are a result 
of recrystallization and amphibolitization of original volcanic rocks, and this suggest 
ion is supported by the presence locally of fragmental material and ellipsoidal struc 
tures within massive amphibolite.

On the other hand, sharp contacts may be found between amphibolite schist and 
massive amphibolite, and the larger areas of amphibolite become finer in texture 
toward their margins. A few narrow bands of massive amphibolite were also found 
within the schists with well-defined contacts , which, howerver, were in every case 
parallel to the foliation. This evidence makes it appear probable that the amphibol 
ites are in part intrusive into the schists.

Some of the amphibolite is probably the result of recrystallization of older gabbro
and diorites.
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No fresh lavas were found, but there are places where elongated pillows are 
recognizable, and there are also a few narrow bands of fragmental material within 
the schist. Even in these recognizable pillow lavas, the pillow rims are generally 
replaced by coarsely crystalline hornblende, and a study of thin sections shows that 
the entire rock is converted to fine-textured hornblende and quartz. These may grade 
to hornblende schists and massive amphibolites; an attempt was made to separate 
them in the field, but the nature of the alteration makes the distinction very difficult 
and, in many cases, arbitrary. Even the massive amphibolite and quartz-hornblende- 
garnet schists show some evidence of their volcanic origin in places. At No. 4 post 
of claim S. 43,482, a 4-foot band of volcanic breccia occurs within a fine-textured 
schist.

A study of thin sections of specimens of the various greenstone types indicates 
that the mineral composition varies only slightly and that even the more massive 
types in the field are somewhat foliated. Common green hornblende is the principal 
constituent, comprising from 60 to 75 percent of the rock. The remaining 25 to 40 
percent is made up of mosaic of quartz grains. A small proportion of the rock is 
made up of garnet and magnetite and, in some specimens, a very minor amount of 
sericite and albite forming an intergrowth with the quartz mosaic. Carbonate alter 
ation, while not entirely absent, is rare in the amphibolite schists.

A thin section was examined of a narrow amphibolite dike cutting the quartz- 
hornblende schist on claim S. 43,506. It showed the dike to be higher in hornblende 
than the surrounding schist, with approximately 85 percent hornblende and 15 percent 
quartz. The hornblende in this case showed no preferred orientation.

The texture of the schists is governed by the hornblende crystals, which are 
uniform in a single specimen but may vary greatly in size from different parts of a 
single outcrop.

Close to the iron formation, garnets are developed to a much larger extent than 
elsewhere in the schists.

A coarse porphyritic rock with disintegrated feldspars outcrops near the iron 
formation at No. 2 post of claim S. 43,454. The weathered surface is characterized 
by numerous lath-shaped feldspar phenocrysts as much as an inch in length. Micro- 
s copic examination shows that this rock consists of about 25 percent oligoclase feld 
spar in large phenocrysts, 30 percent biotite, and 40 percent quartz. The feldspar is 
highly altered with numerous small grains of epidote scattered throughout and some 
quartz. The biotite is in well-developed tabular crystals showing a preferred orien 
tation, and the quartz forming the groundmass consists of a mosaic.

While the mineral composition of this rock and the type of alteration differ some 
what from the amphibolites, the extent of shearing is the same, and it has, therefore, 
been grouped with the greenstones. It does not outcrop sufficiently to obtain a very 
good picture of its occurrence.

Iron Formation:

Several bands of iron formation occur in Fenton township within the belt of 
amphibolite schists. While they outcrop sparingly, magnetometer work by the Bonnie 
Prince syndicate indicates that they are quite widespread and that some of them are 
very continuous.

The iron formation varies considerably along the strike. In places it is made up 
of bands of granular quartz and magnetite with minor amounts of black cherty quartz. 
In other places, it is a rusty siliceous type showing little banding and only a small 
amount of disseminated magnetite. This type may make up the entire width of the 
iron formation, or it may occur interbanded with the magnetite-quartz variety. It 
is probably introduced material, but seems to occur only along the iron formation 
horizons.

The banded iron formation in general includes lenses of hornblende schist, rusty 
sugary quartz, narrow micaceous dikes, and in some places granitic dikes with a 
maximum width of 10 feet. These foreign rocks make up approximately 25 percent 
of the iron formation in most of the exposures examined.

On claim S. 47,982, the iron formation which is exposed across its entire width, 
is 140 feet wide, and it has greater width at this point than at any other place where 
it was examined. A more detailed description of individual exposures is given under 
"Economic Geology".
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Acid Intrusives:

Although the belt of amphibolitized greenstones lies within a granite batholith 
of large dimensions, there are very few dikes of acid intrusive intersecting the green 
stones. The few dikes encountered include two distinct groups, which are probably 
of different age, although direct evidence of their relationship is lacking.

The group of dikes that is apparently the older consists of grey to pink, fine- 
textured, more or less gneissic varieties. They are commonly associated with the 
iron formation but do not attain widths great enough to be shown on the map. Examples 
are exposed in a trench on line 1-2 of claim S. 43,486 and also in claims S. 43,482 
and S. 43,483, where the greatest width exposed is about 6 feet.

A thin section of the dike exposed on the line between claims S. 43,482 and 43,483 
suggests that it is an albite porphyry, but it has been altered almost beyond recog 
nition. A few large phenocrysts of albite, with ragged outlines remain, altered to a 
large extent to sericite and quartz. The groundmass is made up of a network of 
unaltered albite and quartz with lesser amounts of biotite and sericite. The pheno 
crysts appear to be the only primary minerals remaining.

A wider dike of sheared, granitic appearance was mapped on claim S. 43,428 
striking slightly west of north, and another, which may be a continuation of it, was 
mapped on claim S. 43,442. The latter has a great deal of sugary white quartz and 
carries pyrite locally. A study of a thin section shows that it is a highly metamorph 
osed syenite, with orthoclase still recognizable but highly altered and in part replaced 
by a mosaic of quartz grains and pyrite. The groundmass is made up of large flakes 
of chlorite and granular quartz.

The development of gneissic structure and the extreme alteration suggest that 
these dikes are earlier than those associated with the granites.

The dikes considered to be of younger age are pink pegmatites and granites, 
fresh arid relatively unaltered. A large number of narrow pegmatites with flakes of 
muscovite as much as an inch across were encountered, but none were wide enough 
to plot on the map. They strike and dip at random, and some are quite flat-lying. 
The most continuous of such dikes is on claim S. 43,449. The dike is narrow and is 
exposed along the face of an outcrop in the southwest corner of the claim.

The only dike of this group large enough to be shown is a coarse-grained, pink 
pegmatite, which outcrops about half a mile east of the south end of Saganash lake 
and approaches the granite toward the north, striking slightly west of north. It is 
composed almost entirely of pink feldspar and quartz.

Although there are few outcrops of granite in the map area, it is probable that 
rather large batholiths exist to the north and west. Saganash lake is apparently 
underlain entirely by granite, except in the southeast corner. It is a pink to grey 
biotite granite, which has gneissic bands but is in general fresh-looking and mass 
ive except close to its contact with the amphibolites along the east shore of Saganash 
lake. Here it has a sheeted structure with narrow bands of gneiss and fresh, coarse 
granite, dipping and striking parallel to the schistosity of the amphibolites.

A few small outcrops of a grey, coarse hornblende granite were located along 
the north shore of Keenoa lake. The size of this body is not known, but it is probably 
not large. Greenstones outcrop again on the south shore, and the main belt of 
amphibolite schists extends south beyond the Fenton-Seaton boundary, separating 
this granite from the large mass to the west. So little is known of the general geology 
of this area that an attempt to delimit these granite masses would be pure speculation.

Quartz Diabase:

While the quartz diabase is tentatively considered to be the youngest of the rocks 
dealt with in the map area, there are no exposures where it was found cutting the 
acid intrusives. It shows up, however, in thin sections as a typical diabase, and in 
several places it cuts across the regional structure at right angles. The best ex 
posures are on the line between claims S. 43,493 and 43,496. Very few such dikes 
were encountered, and most of them are too narrow to be mapped.

STRUCTURAL GEOLOGY

The banded iron formation provides a useful marker horizon in tracing structure 
through the area. It shows the belt of amphibolitized greenstones to form a broad 
arc through Fenton township from southwest to northeast. On the southwest, where 
these formations approach the Seaton township boundary, the strike is approximately
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N.300E., whereas on the line between Fenton and Slack township cm the east, it has 
changed to N. 60 OE.

There is some evidence of minor drag-folding in the iron formation but in general 
the beds are uniformly parallel. Local distortion of the bedding is well illustrated in 
outcrops on the boundary between claims S. 43,486 and 43, 487. As reversals in the 
direction of drag are common within a single exposure, these drag folds do not reflect 
major folding and are more typical of soft rock deformations.

Almost all the rocks are more or less foliated, and there are localized shear 
zones which probably have resulted from fault movements along the strike. No evid 
ence, however, was found to suggest that major faulting is a factor of any importance 
in the area mapped.

Owing to the complete amphibolization of the volcanics, little evidence of original 
structure is left. On claim S. 47,982, however, there is a sharp contact between 
massive amphibolite on the north and iron formation which grades through a fragment 
al phase to amphibolitized pillow lava on the south. This may indicate that the 
original structures face north at this point.

ECONOMIC GEOLOGY

The present activity in Fenton township is centered entirely around the search 
for iron ore deposits in the iron formation by the Bonnie Prince Mining Syndicate.

In addition to the iron formation, a few quartz veins and mineralized dikes have 
been uncovered, but only low values in gold have been obtained. The quartz veins 
observed in the field are all very lenticular in outline and do not follow well-defined 
shear zones or fractures. They consist of white, relatively barren quartz, with sparse 
concentrations of chalcopyrite. The chalcopyrite is reported to carry gold, but in 
the veins examined it is too rare to be of any economic interest.

Some of the older acid dikes are quite well mineralized with pyrite, but only very 
low assays in gold have been obtained from selected samples. The writer took two 
samples of well-mineralized material from the acid dike in claim S. 43,442, and these 
returned negligable gold assays of a trace and 0.01 ounces per ton.

As previously stated the chief interest in the area is the possibility of developing 
minable bodies of magnetite ore from the banded iron formation. With this in mind, 
the Bonnie Prince Mining Syndicate in 1946 carried out a geophysical survey along 
all the north-south claim lines in their group of 104 claims and started a limited 
programme of surface-trenching. The iron formation in general weathers more 
readily than the enclosing amphibolites, and as a result surface exposures are rather 
rare. In the areas that returned the highest magnetic readings, no outcrops could be 
found and bed rock could not be reached by trenching. As a result the Syndicate in 
1947 carried out a more detailed magnetometer survey, with lines at 2-chain inter 
vals, over the areas showing most promise in the 1946 survey.

Four diamond-drill holes were subsequently drilled in the zones considered most 
favourable from the results of the detailed geophysical work. These disclosed banded 
iron formation interbedded with amphibolitized greenstone, similar in nature to the 
outcrops of iron formation on the property. No commercial bodies of iron ore have 
been located to date as a result of this work.

In the outcrops and trenches examined, the iron formation is a banded type with 
alternating bands of granular magnetite and sugary-textured white quartz and in 
some places bands of dark, cherty quartz.

The widest exposure opened up to date is on claim S. 47,982, where trenching 
and stripping reveals a width of 140 feet of iron formation. At this point the silice 
ous bands predominate and there are also narrow rusty shear zones.

Farther east, on claim S.47,983, the iron formation appears to have narrowed and 
split into at least two bands. A trench at this point reveals the following assemblage 
of rock from north to south: -

width

Black, crystalline hornblende schist --------------- e{f
Red, rusty, schist with garnets --------------- 3
Banded iron formation with approximately

30 percent magnetite by volume --------------- IQ
Rusty hornblende schist -------.--.--.- 2
No rock ..-.-------.-.. 3
Hornblende-garnet schist --   ----------- i
No rock ------..--.-.-. 3
Banded iron formation -.-------.....- 9
Medium-textttred, massive amphibolite ------------ 6
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Another rather good exposure has been opened Up by trenching on the line be 
tween claims S. 43,482 and 43, 483. At this point the iron formation strikes N.50OE. 
and the trench shows a true width of approximately 40 feet. It appears to be delimit 
ed to the south but may have greater width to the north. The bands of magnetite 
reach widths of half an inch but average about an eighth of an inch and are separated 
by comparable widths of sugary quartz. In the pure iron formation more than 50 per 
cent by volume is magnetite, but this is reduced over the entire formation by included 
bands of rusty, granular quartz-hornblende-garnet schist and narrow dikes with a 
maximum width of 3 feet. The iron formation at this point shows a considerable 
amount of distortion. The north end of the trench ends in 2 feet of hornblende schist, 
which passes under the clay; but 80 feet farther north, a second trench exposes more 
iron formation. In this case the iron formation is a minor band about 12 feet wide, 
which is associated with a granitic dike 6 feet wide and 15 feet of amphibolite. To 
the south, the iron formation passes into rusty quartz for 10 feet, which is followed 
by an acid dike 10 feet wide.

The extension of the same band of iron formation has been developed by trench 
ing in the southwest corner of claim S. 43,483. At this point the sequence from north 
to south is as follows: -

width

Fine-grained amphibolite - 
Rusty, siliceous schist 
Banded iron formation 
No rock
Hornblende schist 
No rock
Hornblende-garnet schist - 
Fine-textured granitic dike 
Banded iron formation 
Amphibolite

The 23 feet of iron formation exposed at this point would probably carry from 
40 to 50 percent magnetite by volume. Bands of granular magnetite as much as an 
inch in thickness are present with intervening sugary-textured quartz.

Iron formation is exposed in various other parts of the property, but none of the 
other showings examined are as high in iron content as the few described on claims 
S. 43,482 and 43,483.

Where the iron formation is exposed at the surface, its iron content is not 
sufficiently high to constitute iron ore. As previously stated, however, magnetic 
readings were much higher over some of the swampy areas where bed rock cannot 
be reached by trenching, and exploration by the Bonnie Prince Mining Syndicate is 
being carried out with the object of determining the nature of the iron formation at the 
points where the magnetic attraction is greatest.

February, 1948.
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Township boundary |||

SYMBOLS

Swamp with boundary.

'SUSS] Ste.,,slop*.

Geologies/ boundary. 

Geological boundary assumed'. 

Strike of foliation.

Strike and dip of foliation.

Strike and vertical dip of foliation

LEGEND

v w l ~"-v'w -*u' granite (Marginal phase).
v ^Hornblende granite and biotite granite. 

1 49 Granite dikes.

3a Add dikes of gne/'ssic structure .

2b Amphibolite (includes some 2a) .

2a Quartz -hornblende schtst end quartz -hornblende - 
-garnet schist, derived from greenstones, 
and amphiboiitized basic lava.

l b Rusty, silicious iron formation . 
la Bended iron formation.
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