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PRELIMINARY REPORT

on the

GEOLOGY OF PART OF TOWNSHIP 29, RANGE XIV, 

District of Algoma

by 

E. W. Nuffield

INTRODUCTION

Township 29, range XIV, is located on the east shore of Lake Superior 
approximately 70 miles north of Sault Ste. Marie. The Montreal river flows 
across the northeast corner and empties into Lake Superior about a mile north 
of the township. Widespread interest in the area was created by the discovery 
of pitchblende on Theano point by Robert Campbell in September, 1948. The 
staking rush thatfollow^anncuacerasai of the discovery spread into surround 
ing townships and resulted in considerable exploration and development work 
the following year.

Access to the area is by highway No. 17, which crosses the township 
near and roughly parallel to the coast. The topography is rugged, and access 
to certain parts is difficult and sometimes even hazardous where practically 
sheer rock faces rise for 400 feet out of the lake. East of the highway rock 
exposures are less frequent, but the relief, with few exceptions, is still marked. 
A heavy growth of mature birch and pine covers most of the township.

The writer began a geological survey of the township in early June, 1949, 
mapping by pace and compass on a scale of 1,320 feet to the inch. Detailed 
examinations were also made of many showings of anomalous radioactivity 
within a 20-mile radius of the original discovery on Theano point.

GENERAL GEOLOGY

The names of the rock formations used here are after Moore (1926), 
who mapped an area from the Montreal river south to Batchawana bay on a 
scale of 2 miles to the inch.

Table of formations 

PRECAMBRIAN

Keweenawan:

5. Shale (5c), sandstone (5b), conglomerate (5a). 

4. Basalt, amygdaloidal basalt, diabasic flows. 

3. Diabase.

Algoman (?): 

2. Pegmatite (2c), granite gneiss (2b), granite (2a).

Pre-Algoman: 

1. Paragneiss, amphibolite
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PRE-ALGOMAN

The oldest rocks known occur only as inclusions in the later granites. 
In general the inclusions are scattered and without orientation, but on the 
southwestern shores of both Pointe Aux Mines and Theano point these rocks 
constitute the major part of the outcropping, and their strikes and dips are 
consistent over some distance. Occasionally, boundaries of the fragments are 
difficult to trace indicating some assimilation by granite. Metamorphism 
has largely destroyed the original rock characteristics and produced biotite 
gneisses and some amphibolites. The field appearances of the gneisses sug 
gest a sedimentary origin, and they are here tentatively regarded as para- 
gneisses.

ALGOMAN (?)

Most of the area is underlain by granitic intrusive rocks ranging in 
colour between white and red and consisting of granite, granite gneiss, and 
minor syenite, all cut by pegmatites and quartz veins. The character of these 
intrusions changes within short distances, and it was found impossible to draw 
geological boundaries between the various types on the scale of mapping. An 
attempt has been made, however, to indicate the dominant rock type on the 
preliminary map.

KEWEENAWAN

The granites and pegmatites are cut by diabase dikes, which have 
widths up to several hundred feet. These dikes trend in three directions, the 
oldest being northeast-southwest and steeply dipping, usually to the southeast; 
the next younger between east-west and northwest-southeast and steeply dip 
ping to the north, and the youngest being north-south. Those of intermediate 
age are most numerous and persistent; the youngest are relatively rare. On 
the western shore of Pointe Aux Mines, the three age types can be seen inter 
secting each other.

In general the dikes have weathered more rapidly than the granite, and 
in areas largely covered by overburden they can now be traced as shallow 
valleys. Occasionally steep granite faces to which traces of diabase cling de 
fine tile widths of the eroded dikes. In a few places on the the contacts appears 
to be less resistant than the other, perhaps owing to movement and consequent 
shattering. Characteristically the dikes branch and vary somewhat in both 
direction and width. Aplite stringers are seen in some places cutting the dia 
base, especially at the coast where exposures are best. They are considered 
to be a differentiate of the diabase magma.

The Middle Keweenawan is represented in this township by a series of 
lavas which outcrop on the north shore of Pointe Aux Mines. They consist 
mostly of red- and black-weathering amygdaloidal lavas with calcite fillings, 
and fine grained basalts. The flows strike roughly north-south and dip at 
angles of between 25O and 50OW. Areas underlain by lavas are characteris 
tically dotted by steep-sided hummocks or north-south striking ridges of light 
ly covered rock. All the diabase dikes mapped except one are believed to be 
older than the lavas. The single exception is a 100-foot fine-grained basalt- 
like dike striking N.20OW. and roughly paralleling a creek that flows intoAlona 
bay near its southeastern extremity.

A few patches of sediments consisting of conglomerate and red and 
gray sandstones outcrop on Alona bay and on the shore north of Theano point, 
These sediments were regarded as Upper Keweenawan by Moore (1926). They 
lie unconformably on the Middle Keweenawan lavas and on weathered surfaces 
of granite, striking roughly northeast and dipping at shallow angles to the 
northwest.

ECONOMIC GEOLOGY

At the present time all economic interest in the immediate vicinity of 
the township is centred on discoveries of anomalous radioactivity. The many
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showings that were examined during the field season may be coveniently 
grouped into two types on the basis of the host rock: (1) in granite or pegma 
tite, and (2) in or near and related to diabase.

Showings in Granite or Pegmatite

Showings in granite or pegmatite often give exceedingly high readings 
on the Geiger Mueller counter. Generally, the anomalies cannot be related 
to any structural feature in the outcrop, the rock being perfectly massive. 
Sometimes a characteristic brick-red colour is present, forecasting unusual 
radioactivity. Occasionally the anomalous radioactivity appears to be concen 
trated in a tight fracture over a length of from l to 3 feet. The characteristic 
brick-red colour may exist for several inches on either side of the fracture. 
Specimens removed from a highly radioactive zone to a region of low back 
ground count usually prove disappointing in that the Geiger readings are now 
less than twice background. Examination of the specimens in the laboratory 
often fails to reveal the cause of the radioactivity. This suggests a uniform 
but meagre distribution of radioactive minerals as a primary constituent in 
the granite and indicates that the radioactive effect from a considerable vol 
ume of rock.

The writer succeeded in identifying microlite-pyrochlore (ellsworthite) 
in this area by means of X-ray powder diffraction patterns. Minerals of the 
microlite-pyrochlore series are multiple oxides of sodium, calcium, colum- 
bium, and tantalum. Uranium and thorium are among the many elements that 
may substitute in the chemical formula in varying amounts. Nine of the eigh 
teen analyses of microlite-pyrochlore recorded in Dana (1944) show no UO2 
or UO3; only three show more than 10 per cent. UO2 and UOs combined. Since 
those uranium ores that are at present acceptable to the Dominion Government 
must constitute a concentrate of at least 10 per cent. USOg, it would appear 
that the majority of microlite-pyrochlore specimens do not contain enough 
uranium to permit of such a concentration without a chemical breakdown of 
the mineral.

The minerals of the fergusonite and euxenite-poly erase series have 
been found as primary constituents of granites in other areas and may exist 
in the Theano Point area. A study of the chemistry of these minerals shows 
that usually the uranium content is too low also, and thus deposits of this type 
suffer the same handicap.

Showings in or Near and Related to Diabase

A number of showings in or near and related to diabase are briefly 
described and their characteristics discussed in the following pages.

The Camray Mines, Limited, holdings include Mr. Campbell's original 
discovery, which is in the most northerly diabase-dike on the west shore of 
Theano point. At the coast this dike trends N.8QQW. and dips about 700N. The 
occurrence of pitchblende here was extensively described soon after its dis 
covery by Satterly and Hewitt (1948) and by Lang (1949). The following re 
marks will briefly review these descriptions and will include more recent 
information.

The showings are almost exclusively in the footwall granite immediately 
adjacent to diabase. Pitchblende occurs with calcite and hematite in fractures 
which appear to be tension cracks; the fractures have a maximum width of 
about 2 inches and have a vertical and horizontal extent of from 3 to 4 feet 
into the granite. Although the fractures strike and dip at various angles, most 
of them intersect the granite-diabase contact at gentle angles, striking about 
N.650E. and dipping steeply to the southeast. The pitchblende-bear ing frac 
tures occur in patches; there is a 250-foot mineralized zone starting at the 
water, separated by a 200-foot barren zone from another 80 feet of mineralized 
fractures to the east. The contact shows evidence of shearing; in places it is 
filled with calcite-hematite veins banded parallel to the contact for widths of 
as much as 12 inches. The contact is characteristically free of anomalous 
radioactivity.

Bunk-houses and an office were erected in the spring of 1949, and a 
road suitable for passenger cars in dry weather was built from highway No. 
17 into the property. The extension in depth of the pitchblende-bear ing frac 
tures was probed by diamond-drilling and by underground development. A 
2-compartment shaft was located near the lake in granite on the south contact 
with diabase. The shaft was sunk a distance of 150 feet at an inclination of
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69 degrees to remain on the contact. Starting at 138 feet, the company drifted 
a distance of 500 feet along the contact away from the lake.

A second occurrence just south of the Camray road and less than half 
a mile from highway no. 17 received considerable attention during the latter 
part of the field season. This showing is similar to the one in the discovery 
dike in that the pitchblende is present filling tension cracks in the footwall 
granite of a northwest-southeast, north-dipping diabase dike. The veins extend 
from 2 to 3 feet into the granite and have a vertical extent of from 4 to 5 feet. 
The fractures here tend to be narrower, and the contact less sheared. A good 
concentration of pitchblende-bear ing fractures was located near the surface at 
the east end of the showing. This zone was explored by drifting westward for 
230 feet along the contact from an adit located below and to the east of this 
showing.

The results of the development work in both zones proved disappointing 
and influenced the company to suspend operations. Evidently the pitchblende- 
bearing fractures may be as erratic vertically as they are horizontally.

The Mur mac-Lake Athabaska property in the north half of township 
29, range XIV, has one showing in a northwest-trending diabase dike a few 
hundred yards east of highway no. 17. The most interesting feature of this 
showing is the south contact with granite, which had been exposed by stripping 
and trenching at intervals along a 400-foot length. The contact is sheared and 
highly chloritized across a l-foot width along most of its exposed length. In 
places it is laced with a network of tiny hematite veinlets. Geiger readings of 
2 or 3 times background were observed over most of the length of the zone. 
At one point where the chlorite is interbanded with 1-inch hematite veins, 
specimens of gummite were removed, and Geiger readings increased many- 
fold over a length of several feet.

Anomalous radioactivity was also found connected with shear zones or 
fractures within the diabase which run off the contact at gentle angles. One of 
these fractures is an inch wide over most of its 100 feet of exposed length, but 
twice within that distance it horsetails into numerous calcite-hematite fractures 
with consequent increase in radioactivity.

The South or Dickenson and The North or Hanson dikes, located in the 
southern part of township 29, range XV, received considerable attention during 
the field season. The dikes strike northwest-southeast and are said to persist 
for at least 2 miles.

The Dickenson group and the property of Canagau Mines, Limited, are 
two of the properties located on the South dike. At the time of the examination, 
anomalous radioactivity had been discovered and investigated by stripping and 
trenching at several intervals along this dike. The dike appears to have been 
broken with the development of fractures that strike and dip at various angles. 
These fractures have provided the necessary openings for hydrothermal sol 
utions, which has resulted in some deposition of calcite, hematite, and pitch 
blende. The development work indicates that the intersections of fractures are 
the regions of highest radioactivity. For example, in the main showing on the 

Canagau property, blasting has exposed pitchblende and gummite clinging to the 
walls of two calcite-hematite filled fractures near their intersection. The de 
velopment work at this time had not proceeded sufficiently far to permit ex 
amination of either fracture f or more than a few feet.

Coniaurum's Ranwick Uranium Mines is located on the North dike, 
which extends into township 28, range XV. By midsummer trenching across 
the dike at intervals along a 200-foot length had exposed 3 sets of closely spaced 
shear zones or fractures, from 5 to 10 feet apart and roughly paralleling the 
contact. These shears vary in both continuity and width; the more open ones 
show calcite and hematite. Anomalous radioactivity varies in intensity but 
appears to be fairly persistent along the dike. Pitchblende, usually weathering 
to gummite, was seen in a few places.

The Jalore Mining Company discovery and main showing is located in
township 28, range XVI, in a railway cut of the Algoma Central and Hudson Bay 
Railway just south of mile 105. The showing is in a 90-foot diabase dike, which 
strikes northeast and dips steeply to the southeast.

Anomalous radioactivity was observed in a zone from 10 to 12 feet wide 
of subparallel, more or less persistent calcite-hematite stringers, which trend
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nearly at right angles to the dike and dip steeply to the northeast. This appears 
to have been a region of strong crushing and of faulting (with movements of 
from 5 or 6 feet). Small calcite-hematite filled fractures running away from 
the zone occasionally show anomalous radioactivity. The zone is well marked 
in the diabase; although it extends for about 15 feet into the granite on either 
side of the dike, it is here much less pronounced and radioactivity is much 
lower except where favourable openings have been created around inclusions 
of paragneiss. At the time of the writer's visit, diamond-drilling had extended 
the depth to 400 feet in the diabase and had indicated a variability of radio 
activity with depth.

The Franz property is located in township 29, range XVI; the principal 
showing is on the coast in claims Nos. 19,084 and 19,086, which lie between 
Barrett and Sinclair islands. Access is by boat from Montreal river.

Anomalous radioactivity is connected with a nearly vertical diabase 
dike striking N.350W. The east contact is deeply eroded at the coast, in places 
below lake level. Although the west contact is under water, it was possible to 
estimate the width of the dike at 70 feet. Near the coast the east contact shows 
evidence of movement with the formation of tension cracks in granite that are 
either parallel or at a slight angle to the contact. These openings furnished 
channelways for aplite, quartz, carbonate, and a radioactive substance pro 
ducing a zone in the contact of radioactive material from 2 to 8 feet wide 
(wider where tension cracks occur), which is exposed for 125 feet. Radio 
activity of from 2 to 4 times background was observed over much of the zone 
with occasional, much higher activity.

About a hundred feet south, anomalous radioactivity appears to be con 
nected with a fault that has produced a 4-foot movement of the contact. The 
contact south of this fault is filled with calcite-hematite veins to a total width 
of 3 feet and for a length of 30 feet where it enters overburden. Radioactivity 
of several times background was noted here, and some gummite was seen. 
From reliable sources it was reported to the writer that a sample of pitch 
blende had been removed.

SUMMARY

The showings that have been discussed under the second heading permit 
the following generalizations: -

1. The anomalous radioactivity is probably always due to pitchblende.

2. The pitchblende occurs in structural features that are always in or 
close and then related to diabase. These features include: (a) tension 
cracks running into granite and due to movement along a granite-diabase 
contact (Camray, Franz); (b) granite-diabase contacts that have suf 
fered movement (Mur mac-Lake Athabaska, Franz); (c) fractures or 
shears within diabase and not visibly related to a contact that are in 
clined to the contact (Jalore) or roughly parallel to it (Ranson dike). 
Joints in diabase were not seen to carry pitchblende mineralization. 
Granite is an unfavourable host rock; openings apparently become un 
favourable on passing from diabase into granite.

3. These structural features are post-diabase (Lower Keweenawan) and 
pre-lava (Middle Keweenawan) and indicate that the deposits are early 
Keweenawan in age.

4. A genetic as well as a structural relationship between pitchblende and 
diabase is indicated by the age of the deposits relative to diabase and 
by the proximity of all pitchblende occurrences in the area to diabase.

5. The pitchblende was deposited by hydrothermal solutions.

6. Calcite and hematite are characteristically associated with pitchblende.

The pitchblende type of radioactive deposits in this area differ from 
the granite type with respect to age, method of formation, mineral composition, 
and economic interest. At the present time the pitchblende deposits offer the 
better prospecting possibilities.

Prospecting, Development, Grade

The foregoing discussion indicates that diabase dikes are the best pros 
pecting possibilities. In areas covered by overburden, the dikes can often
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be traced both on the ground and with the aid of aerial photographs, as shallow 
valleys or by the persistence of prominent granite faces. Magnetometer sur 
veys to locate dikes will prove useful except in areas of granite that contain 
large numbers of pre-Algoman inclusions.

Extimation of grade of radioactive showings at surface in the Theano 
Point area cannot be made with any degree of accuracy. Pitchblende charac 
teristically weathers rapidly at surface, and veins are partly filled with the 
secondary, yellowish hydrous uranium oxides, collectively known as gummite, 
to a depth of 3 feet or more. Diamond-drilling is useful for extending struc 
tural features in depth, but because of the erratic nature of pitchblende-bear ing 
veins, extremely close drilling would be necessary to extablish grade. A form 
of bulk-sampling below surface appears to be a necessary aid in obtaining an 
accurate estimate of the value of a deposit.
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SYMBOLS

Strike and dip of dike. 

Strike and vertical dip.

Faults; defined and approximate, 
assumed.

Glacial striae.

Outcrops and outcrop areas.

Swamp with boundary.

Highway, improved road, trail.

Buildings.

Shaft.
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