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ONTARIO

DEPARTMENT OF MINES

REPORT ON P .R, 1948-7 

MOSHER DISCOVERY OF RADIOACTIVE MINERAL

PITT TOWNSHIP 

DISTRICT OF COCHRANE

NELSON HOGG, RESIDENT GEO LOG 1ST .TIMMINS 

INTRODUCTION

Present activity in Pitt township and vicinity- is the result 

of the discovery by Alex. Mosher of a vein containing radioactive 

material. Mr. Mosher was following up the story of a man who had been 

in the area previously and reported the presence of pitchblende near 

Otter rapids. Mr, Mosher did not find any pitchblende, but in prospec 

ting the area in the summer of 1947 he recognized the brown stain 

associated with radioactivity around the carbonate vein which he later 

staked.

The area has received little attention from prospectors be 

cause rock outcroppings are very rare except along the rapids in the 

valley of the Abitibi river. It is referred to rather briefly in 

several reports of the Ontario Department of Mines, but geological

work, like prospecting, has largely been confined to the river valley.
l 2 J. G. Cross mentions the gneisses at Otter rapids, and J. Keele des 

cribes the glacial deposits. The Paleozoic rooks of the area were des 

cribed by W. S. Dyer3 in his report on the "Geology and Economic Deposits 

of the Moose River Basin," which gives a complete list of references 

to early work in the area.

1 J.G.Cross,"The Abitibi and Matta&ami Rivers," Ont. Dept. of Mines, 
Vol.XXIX, 1920, pt. 2.

2 Ibid

3 W.S.Dyer, Ont. Dept. of Mines, Vol.XZXYII, 1928, pt. 6.
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LOCATION AND ACCESS

Staking in Pitt township and vicinity centres around the dis 

covery by Alex. Mosher of a radioactive vein at Otter rapids on the 

Abitibi river. The area is most easily reached by the Ontario Northland 

railway north of Cochrane, and the closest post office is at Coral 

Rapids,mileage 96.3. The Mosher discovery which is located east of the 

river, is reached from mileage 91.7, by following a trail that leads 

from the track to the head of Otter Rapids, crossing the river above 

the rapids, following a portage for about 30 chains to the north, and 

then striking back toward the river about 300 feet. The vein lies along 

a prominent cleft in the rooks, which is dry in the summer but is 

apparently part of the channel of the river during spring floods.

As supplies are not available at Coral Rapids, the nearest con 

venient source is at Cochrane.

TOPOGRAPHY

The area in general is marked by unusually low relief and is 

covered by large tracts of maruh and muskeg and underlain by boulder 

clay. There are also small areas of gravel, which apparently represent 

outwash deposits but do not have a well-marked topographical expression. 

One of the larger of such outwash plains has been used as a source of 

gravel for the railway and lies between mileage 94 and 96 just south of 

Coral Rapids* A thin veneer of gravel overlying the boulder clay may be 

seen in a number of places along the banks of the river. The river has 

out a deep channel through the boulder clay, and the water level is more 

than 75 feet below the surrounding plain.

At Otter rapids and Sextant rapids, the river cuts through a 

rook ridge and has formed steep rock walls, which in places are 75 feet 

above the river. Outcrops,however, are very rare except within a few 

hundred feet of the river valley.



GENERAL GEOLOGY AT OTTER RAPIDS

The following table shows the age relationship of the rooks 

exposed along Otter rapids in Pitt township and does not include the 

Paleozoic sedimentary series exposed farther north nor the Pleistocene 

deposits of the area 0 These are fully described in the reports of the 

Ontario Department of Mines to which reference has been previously made.

Table of Formations

PALEOZOIC (?) (Post-Middle Devonian):

Lamprophyre dikes. 
Augite peridotite dikes.

PRECAMBRIAN:

Diabase.
Granite-pegmatite.
Biotite-augite granite and syenite.
rn.-ioq.Q (Biotite syenite gneiss, 
gneisses ( Biotite.garnet gneiss.

The principal geological feature of the area is the contact be 

tween the Paleozoic rocks of the James Bay basin and the Precambrian 

rooks to the south,, This contact crosses the Abitibi river in an east-west 

line just above Sextant portage and about two miles down river from the 

Mosher vein-

The Precambrian rocks are exposed almost continuously from the 

head of Otter rapids to within a mile of the contact with the Paleozoic. 

They consist almost entirely of gneisses, ranging from a garnet-biotite 

gneiss, which makes up the greater part of these rooks, to a biotite 

syenite gneiss with no garnet,

The gneisses strike in an east-west direction with local var 

iations, but the dip ranges from flat-lying to vertical and indicates a 

rather intense deformation into a series of parallel folds whose axes 

strike east-west.

A fresh-looking granite that intrudes the gneisses at Otter 

portage is mentioned by Gross in his report on the area. This rook,

l J.G.Gross, op.oit.
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together with the gneisses, has undergone some deformation and in 

most places is weakly foliated,, with a strike conformable to that of 

the gneisses. Its composition is somewhat variables, ranging from a 

biotite-augite syenite, which contains no visible quartz, to a normal 

granite. It is exposed on both sides of the river j, for a distance of 

nearly half a mile 0

All these rocks are intruded by numerous irregular dikes of 

red granite-pegmatite 5, most of which are too small in size to be 

mapped as individuals , In the larger dikes 9 books of biotite crystals 

with a maximum diameter of 3 inches have developed- While the peg 

matites are very irregular in outline and not continuous, it is also 

true that most of them strike either northeast or northwest and form 

two sets of dikes almost at right angles to each other.

Still younger than the pegmatites and probably of late Pre 

cambrian age are diabase dikes, which may be found intruding the peg 

matites and older rocks. These diabase dikes strike both north-south 

and east-west, branching off frequently at right angles, and occur in 

widths from a fraction of an inch to about 150 feeto In the wider 

sections they are characterized by the development of large greenish 

feldspar crystals, often more than an inch in length which gives the 

rock a coarsely porphyritic textureo Neither quartz nor olivine was 

present in a section of this rock examined microscopically a

The diabase is in turn cut by narrow dikes of lamprophyre, 

less than 2 feet in width, which strike in general slightly west of 

north but may be found lying almost flat and striking in an east-west 

direction- These dikes are of interest because they were also found 

intruding an augite peridotite dike of post-Middle Devonian age which 

is similar to dikes exposed at Sextant rapids* The peridotites have un 

mistakable characteristics; numerous radial and fibrous zeolites in an 

ultra-basic groundmass, which is largely altered to serpentine,, Such 

dikes are abundant in the Devonian sediments at Sextant rapids and are 

described in Dyer's^ report 0

l W.S.Dyer, op.oit., p,29



A similar peridotite dike, 12 feet in width, was found striking 

east-west through syenite on the west bank of the river opposite the 

large island just northeast from mileage 93 on the railway,, In this out 

crop a narrow lamprophyre dike 2 inches in width strikes northeast,cutting 

both the peridotite and the syenite,.

The lamprophyres occur only in narrow dikes and are so fine 

textured that their constituent minerals could not bs recognized in the 

field. They are found cutting the diabase as well as the augite per 

idotite and are the youngest intrusive rock of the arua 0

Unfortunately no relationship could be established between the 

diabase and the peridotite or between the vein carrying radioactive 

mineral and the lanprophyre ? though there is little doubt that the per 

idotite is later than the diabase,. The association of the vein and the 

lamprophyre dikes with north-south fracture zones suggests that they may 

be closely related in age and that the carbonate vein containing radio 

active mineral may be younger than many of the Paleozoic sediments. 

While this carbonate is referred to throughout the report as a vein, 

there is some possibility, as described more fully below, that it is a 

lamprophyre dike replaced by carbonates*, In any case,both the lampro 

phyre and the carbonate "vein" are found cutting the diabase, which is 

the youngest Precambrian rock of the area 0

RADIOACTIVITY

The most important source of radioactivity exposed at the 

present time is the carbonate vein that was discovered by Mr. Mosher. 

The granite pegmatites, however,, also contain radioactive minerals in 

small amounts; in most of the coarser-textured dikes and also in some 

narrow dikes, areas a few feet square will give high readings on the 

Geiger counter. The mineral producing the radioactivity in the pegma 

tites was not isolated, but the active patches are characterized by a 

reddening of the feldspars and loss of definition in crystal boundaries. 

In some cases the high readings are confined to narrow cracks and 

probably result from secondary radioactive minerals. Brown oxide scraped 

from the walls of one fracture caused some reaction in the Geiger counter.
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None of the active areas examined in the pegmatite could be 

considered as a commercial source of radioactive mineral, but there is 

a chance that further prospecting will disclose more valuable concen 

trations.

The vein that constitutes the Mosher discovery is a carbonate 

vein, which strikes magnetic north and dips at 75OW0 It follows a 

pronounced zone of fracturing* which, forms a prominent topographical 

feature even beyond the limits of the vein as outlined at presentoThe 

zone of fracturing is about 25 to 30 feet in width and forms a cleft 

in the rocks, which cuts across the regional strike of the gneisses at 

right anglese Individual fractures within the zone parallel it in 

strike and dip and are from half an inch to 2 feet apart , There has 

been apparently no movement along the fracture zone in a horizontal 

direction and very little, if any, in a vertical direction,, Contacts be 

tween the gneisses and diabases can be followed without any visible off 

set across the zone of fracturing*

Several types of vein material are present in this zone of 

fracturing, in veins and stringers running parallel to or at a small 

angle to the fractures,, These veins and stringers are found cutting the 

diabase,gneisses,and pegmatites, but their relationship to the lampro 

phyre dikes was not seen-

Radioactivity seems to be confined to a single vein of carbonate 

material. The carbonate is a pale grey-green colour and crystalline,with 

a granular texture, weathering to a smooth brown surface. It is probably 

impure dolomite and reacts only slightly to cold dilute hydrochloric 

acid. It strikes parallel to the fracturing and is continuous* on the ex 

posures visible at the time of examination occupying a place rsar the
\

centre of the zone where the fractures are closely spaced. Its width 

ranges from 6 inches to about 2 feet, but in the wider parts 11; generally 

has inclusions of gneiss and crude ribbon structure caused by mreplaced

remnants of wall rock lying between the closely spaced fractures,1 f" ' 
'j? \

The only common ore mineral noted in the carbonate vein is 

specularite, which occurs in disseminated form throughout most, of the
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vein and as hair-like fracture-fillings in some places, always sur 

rounded by red alteration products. There, is some evidence that the 

amount of radioactivity is directly proportionate to the amount of 

specular hematite. Pyrite is sparsely present in tiny cubes and 

tetrahedrons in the carbonate and is more plentiful in inclusions of 

wall rook and in the wall rock along the margins of the vein. Chalco 

pyrite was also noted but is very rare and in very small grains. It 

is interesting to note that some of the lamprophyre dikes in the 

vicinity are also mineralized with specularite, pyrite, and chalcopy 

rite and are highly altered to carbonate*

Microscopic examination of the vein material shows it to 

consist of more than 75 per cent carbonate, with the remainder made 

up of feldspar, mica, and hematite. The feldspars are in poorly 

formed phenocrysts of orthoclase and albite, which shows all stages 

of replacement and veining by carbonate. This suggests that the so- 

called carbonate "vein" is possibly a dike that has been almost com 

pletely replaced by carbonate. The mica is pale-green muscovite, which 

is not visible in hand specimens but is probably the cause of the green 

ish colour of the vein* The hematite is in disseminated grains of very 

irregular outline,, Most of it has been converted to the red variety, 

but in the larger grains the core consists of black specularite.

No shattering or other phenomena that might result from radio 

activity were present in the section studied microscopically.

A second type of carbonate and quartz-carbonate vein occurs in 

the fracture zone. This type in general consists of coarsely crystalline, 

pale-yellow ferrodolomite, which weathers to a brown colour similar to 

the vein previously described. In some of the wider sections it has ass 

ociated with it a core of clear glassy quartz, which may make up most 

of the vein. Widths range from a fraction of an inch to about 2 fset, 

but the coarse texture is maintained even in the small stringers. These 

veinlets and stringers generally strike parallel to. the fracturing but 

also out across it at small angles. They are found lying along l!ie ,grey- 

green carbonate vein and even within it but nevtar cutting direotly across.
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The relationship suggests that the radioactive carbonate vein is the 

latest vein material present, and, as previously stated, it may be post- 

Middle Devonian in age. The radioactivity within the vein, therefore, 

should not be compared in origin to the radioactivity in the pegmatites, 

which are of Precambrian ageo

The fracture zone is characterized,particularly in the 2 feet 

adjacent to the grey-green carbonate vein, by a red discoloration. The 

feldspars in the gneiss are stained red, and the diabase is also reddened. 

The colour, however, is similar to the colour along fractures in the 

gneiss and diabase some distance away and is no doubt partly the effect of 

iron-oxide stain rather than any phenomenon of radioactivity. The inten 

sity of alteration near the carbonate vein can be accounted for by the 

greater intensity of fracturing in this vicinity.

The vein at the time of the present examination was exposed 

over a length of 340 feet. On the south end it passes under the rubble 

and boulders of the river flood channel, and at the north end it dis 

appears under the river. Wherever it is exposed, it causes activity in 

the Geiger counter. On the most sensitive (2M) scale, the meter will go 

off scale, in most places on the vein, but on the intermediate (10M) 

scale, the readings over the vein, with the Geiger counter resting on the 

outcrop, are about 4 to 8 times normal.

The projection of the vein to the north is under water for a 

distance of 950 feet, except for a point of rock 150 feet to the north. 

This point shows weak north-south fracturing but drops off precipitously 

into the river, and no vein is expose do About 950 feet to the north, the 

rock rising from the river is split by a prominent cleft, which cannot be 

missed when one is standing on the showing and may be seen on the accom 

panying map. This cleft is filled with rubble, and no radioactivity was 

indicated in it by the Geiger counter*
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STRUCTURAL GBOLOQY

The gneisses examined along Otter portage suggest a series of 

east-west striking folds, but since outcropping is confined to a few 

hundred feet on each side of the river it is not possible to build up 

a very complete structural picture.

A number of sharply defined,narrow,steep-walled canyons form 

the outstanding topographical feature of the area. These miniature can 

yons have steep-walled sides about 50 feet high and range in width from 

20 to 100 feet. They follow zones of fracturing, which strike from N. 

to N.EO0!^, almost normal to the general strike of the gneisses and 

parallel to the Mosher vein. The fracturing that is responsible for these 

canyons is quite weak in the places where it can be seen, and no evidence 

was found of fault movement accompanying the fractures. Only a few narrow 

lamprophyre dikes were noted following these north-south depressions. The 

radioactive carbonate vein, however, is located in one of these sets of 

fractures, and they must be considered an important structural feature 

of the area.

EGONOMIG GEOLOGY

The commercial development of radioactive deposits is now a 

matter for private enterprise, and it is not within the scope of this 

report to attempt an appraisal or the Mosher vein. Three character 

samples from this vein were submitted for testing to the Provincial 

Assayer and returned U30Q equivalents of 0,03, 0*12, and 0.055 per cent.

The fact that radioactivity is present in the pegmatites and in 

at least one vein in this area suggests that further prospecting might 

uncover valuable deposits.

Prospecting, however, is made extremely difficult by the scarcity 

of outcrop and the fact that a small amount of overburden will effect 

ively blanket radioactivity. li'

In the area around Pitt township, the prospector will find air
\ /i

photographs to be an invaluable aid in picking o^b isolated outcrops
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within the large tracts of marsh and muskeg and also In detecting lin 

ear structures similar to those in which the present radioactive vein is 

found. Early work was confined to the rivers because of the difficulties 

of travel overland and the scarcity of outcrop. By using air photographs, 

however, it should be possible to examine most of the rock between the 

rivers with a minimum of wasted time and effort and to concentrate pros 

pecting on the more promising areas of outcrop.

July,1948
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