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ABSTRACT

This report describes the general, structural, and economic geology of Roberts, Creelman, 
and Fraleck Townships, District of Sudbury, which together comprise approximately 108 
square miles. The townships are located approximately 30 miles north of the City of Sudbury. 
All the bedrock is of Precambrian age but large parts of the area are covered by Pleistocene 
sands and gravels and Recent swamp deposits.

Figure l—Key map showing location of Roberts, Creel 
man, and Fraleck Townships. Scale, l inch to 
50 miles.

The oldest rocks are Archean metavplcanics and metasediments consisting of mafic and 
felsic flows, iron formation, and metasedimentary mafic and felsic schists with conglomerate. 
These rocks have been intruded by granitic rocks of predominantly quartz monzonite compo 
sition but ranging in composition from granite to granodiorite. Pegmatites are common 
locally. Mafic dikes of diabase and metadiabase intrude the older rocks. The above rocks 
are unconformably overlain by, or in fault contact with, Proterozoic (Huronian) metasedi 
mentary rocks composed of quartzite, argillite, conglomerate, and limestone. These can be 
subdivided into the following formations: Mississagi, Bruce, Espanola, Serpent, Gowganda, 
and Lorrain. All the above rock types are intruded by dikes and sills of Nipissing-type 
quartz diabase and by olivine diabase.

The rocks have all been folded into essentially vertical position and are faulted into a 
large number of fault blocks. Some adjacent fault blocks show no structural or stratigraphic 
continuity with each other. Folds and other minor structural elements are poorly developed.

Sulphide mineralization is found associated with shears in the metavolcanics; copper, 
gold, silver, lead, and zinc mineralization is associated with shears in the Nipissing-type 
diabase especially near the Upper Wanapitei Fault. Very minor molybdenum mineralization 
is found in association with a granite and the Mississagi Formation rocks in Roberts Town 
ship. Uranium mineralization occurs in pyritiferous quartz-pebble conglomerate and argilla 
ceous beds at, or near, the base of the Huronian metasedimentary sequence.





Geology 

of

Roberts, Creelman, and Fraleck Townships
District of Sudbury

by 

H. D. Meyn1

INTRODUCTION

During the 1967 field season, an Ontario Department of Mines' field party, 
under the direction of the writer, mapped Roberts, Creelman, and Fraleck 
Townships in the District of Sudbury. The three townships, together comprising 
about 108 square miles, are located approximately 16 miles north of Capreol and 
30 miles due north of Sudbury, Ontario.

ACCESS

Access to the eastern part of Fraleck Township is provided by a public gravel 
road from Highway 545 to the former Milnet Mine of Jonsmith Mines Limited, in 
Parkin Township to the south, and, continuing from a gate at the minesite as a 
private road of the Portelance Lumber Company Limited, it reaches and then 
parallels the Wanapitei River. Access to the western end of Fraleck Township and 
the eastern part of Creelman Township is provided by the service road for the new 
500-kilovolt transmission line of the Hydro-Electric Power Commission of 
Ontario. This service road can be reached by a gravel road connecting it to the 
Portelance road along the Wanapitei River. The Canadian National railway crosses 
the southwestern part of Creelman Township and the northeastern part of Roberts 
Township. The central part of Roberts Township can be reached by private roads 
of Valley Crest Construction Company Limited. The western part of Roberts 
Township can be reached by the service road of the older transmission line of the 
Hydro-Electric Power Commission of Ontario. Other more inaccessible areas can 
be reached by float-equipped aircraft.

MAPPING METHOD

The geological map of the area was prepared on three sheets, at a scale of l 
inch to 1A mile for publication at a scale of l inch to Vz mile, using base maps of 
the Forest Resources Inventory and air photographs supplied by the Silviculture

Geologist, Ontario Department of Mines, 1349 LaSalle Blvd., Sudbury, Ontario. Manu 
script accepted for publication by the Chief Geologist, 21 May 1969.
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Section, Timber Branch, Ontario Department of Lands and Forests. 
Pace-and-compass traverses were made at suitable intervals (10 to 20 chains) 
between topographic points such as bodies of water, roads, railways, and power 
lines.

The boundaries of the townships were not found, nor were any other surveyed 
lines found or used for orientation during the survey. To allow for the publication 
of the final map at the reduced scale of l inch to Vz mile the outcrop boundaries 
have been enlarged and generalized. This has led to a certain amount of 
simplification.

ACKNOWLEDGMENTS

The author is indebted to the following people and companies: Dr. R. 
Freeberg, of the Hudson Bay Mining and Smelting Company Limited, who 
provided a geological map of parts of Hutton, Creelman, and Roberts Townships; 
Mr. R. J. Monjeau, of the Asarco Exploration Company of Canada Limited, who 
provided a geological map of parts of Fraleck and Creelman Townships; the 
Portelance Lumber Company Limited, the M. J. Poupore Lumber Company 
Limited, and the Valley Crest Construction Company Limited for permission to 
use their private roads.

In the field the author was ably assisted by Joseph Fox, B. P. Ashworth, W. D. 
Ewert, Robert Szachrajuk.

PREVIOUS GEOLOGICAL WORK

W. H. Collins (1917) described the early geographical and geological 
exploration carried out in the area. No geological work of any importance was 
done until after the discovery of the Moose Mountain iron range in Hutton 
Township, which adjoins Creelman Township to the south. In 1904, M. T. Culbert 
described the iron formation found north and west of the Hutton Township ranges 
in Roberts and Botha Townships (Culbert 1904). In 1917, Collins also reported 
his work in the Onaping map-area, which includes the northern half of the three 
townships of this project. In 1931, L. F. Kindle (1932) mapped parts of southern 
Roberts Township and Hutton and Parkin Townships, adjoining the map-area to 
the south. Occurrences of uranium-bearing quartz-pebble conglomerates in 
Creelman and Roberts Townships are discussed by Jas. E. Thomson (1960). In 
1965 and 1966 Hutton and Parkin Townships were mapped by the author (Meyn 
1968a).

TOPOGRAPHY AND DRAINAGE

The topography of the region is typical for this part of the Canadian Shield; 
relief is low but the terrain is very rugged. East of the Wanapitei River the 
predominant strike is north-south, which direction is parallel to the ice-movement 
direction, with the result that an area of valleys and ridges is formed although relief



remains low. West of the river the areas underlain by granite are rugged and those 
underlain by Lorrain quartzites are very rugged and form the highest hills in the 
map-area. The highest elevation, 1,608 feet, is in central Fraleck Township and Vz 
mile from this hill the elevation of the Wanapitei River is 940 feet.

In the southwestern part of Creelman Township and the southeastern part of 
Roberts Township are low-lying swampy areas at 1,250 feet. The southwestern 
third of Roberts Township is a very flat low-lying, swampy area with an average 
elevation of 1,450 feet.

In many parts of the map-area rock exposure is poor because of an extensive 
cover of glacial and glaciofluvial material, and areas underlain by Pleistocene 
material are commonly coincident with swampy areas.

Lakes in the map-area are small and many of them owe their present day levels 
to beaver dams. The regional gradient is north-south or northwest-southeast. The 
map-area is situated near the Great Lakes-Hudson Bay watershed divide, which 
results in steep gradients and immature stream development. Pleistocene glaciation 
has had a pronounced influence on the pre-Pleistocene drainage pattern. Many 
streams that have been displaced by the effects of Pleistocene glaciation and which 
are now establishing new valleys for themselves are immature, whereas other 
streams that follow major valleys established by Pleistocene run-off are now 
underfit. Both types of streams are full of alternating rapids and pools, which make 
canoe travel very difficult.

NATURAL RESOURCES

The lakes of the map-area are small and few in number but many of them can 
be reached by private and public roads. Although the common fishes of the north, 
pike, trout, pickerel, and bass are found in them, none are known for fine fishing. 
Muskrat, mink, weasel, beaver, otter, rabbit, fox, wolf, deer, moose, and duck, 
ruffed grouse and spruce grouse, are all found in the area. Winter access provided 
by the snowmobile has made year-round recreational enjoyment of the area 
possible.

Pulpwood and timber cutting is carried on in Roberts Township and to a very 
limited extent in Creelman and Fraleck Townships. The timber stands are 
commonly second growth of jack pine, spruce, or mixed poplar, birch, pine, and 
spruce. Cedar and alder were found in swampy areas and oak and maple on some 
hills. Only small stands of original trees, commonly white pine, are found in 
inaccessible areas. As part of the field party's centennial project tree rings were 
counted on some of the larger tree stumps. The maximum age found was 160 plus 
or minus 10 years for a tree in Fraleck Township.

There are no mines or quarries in the three townships. Occurrences of 
uranium-bearing rocks were being drilled in the winter of 1966-1967 and in 
1967-1968 in Roberts and Creelman Townships. Minor occurrences of metallic 
mineralization have been reported from a number of places in the map-area.
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GENERAL GEOLOGY

Mapping of Roberts, Creelman, and Fraleck Townships is part of a larger 
program to map the Huronian metasedimentary rocks northeast of Sudbury in 
detail to outline their stratigraphy, thereby to facilitate the exploration for the 
uranium mineralization found at or near the base of the Huronian sequence (Meyn 
1969, a, b, c, d, and e; 1970). The stratigraphic subdivisions of the Huronian 
rocks of the map-area have been correlated, insofar as possible, with the Huronian 
formations of the areas to the southwest and northeast. The lithologic character of 
some formations is not identical to that of the more distant type area but the 
formational subdivisions can validly be used for the map-area.

A subdivision of the volcanic basement as complete as that possible in Hutton 
Township could not be maintained (Meyn 1970). The geological history of the 
area is summarized in the Table of Lithologic Units, in which the 
rock-stratigraphic units are listed in order of increasing geological age.

ARCHEAN ROCKS 

Metavolcanics and Metasediments

Archean metavolcanics and metasediments, the oldest rocks in the area, are 
exposed in all three townships; in Fraleck they are found mostly in the granitic 
rocks. They are intruded by granitic rocks and mafic igneous rocks and are 
unconformably overlain by, or in fault contact with, younger Huronian rocks. The 
metavolcanics and metasediments occur as remnants ranging in size from l square 
foot to l square mile in the granitic rocks. They range in composition from basaltic 
to rhyolitic. In Hutton Township (Meyn 1970) it was possible to establish a 
stratigraphic succession for these rocks but in the present map-area this could not 
be done.

The mafic and intermediate metavolcanics are generally metamorphosed and 
sheared and are now amphibolites and amphibolitic schists. Typically the rocks are 
fine-grained and composed of metamorphic hornblende or biotite, plagioclase, 
minor amounts of quartz, and accessory minerals such as epidote, chlorite, 
carbonate, and opaque minerals. Felsic metavolcanic rocks are found only rarely 
and then in small patches mainly confined to Roberts Township. A modal analysis 
of a typical, fine-grained, felsic schist is given in Table 2 (Sample FR-67-62).

A few lenses of iron formation occur in the metavolcanic sequence in Roberts 
Township. Three small lenses are shown around the southwestern part of Morin 
Lake and one near the southeastern end of Lostend Lake. Culbert (1904, p. 224) 
described the latter as follows:

One of these . . . runs . . . for about a quarter of a mile, and at its widest outcrop 
is sixty paces in width. Much silica is present, alternating as usual with bands of magnetite, 
and the whole looking rather lean. The trend of the iron range is about twelve degrees north 
of west, the dip being almost vertical. The attractions cease to be strong within a short dis 
tance of Morin Lake, being found first about one hundred yards inland and continuing till 
Lost End lake is reached . . . The iron ore outcrops for the greater part of its length, but 
presents no elevation above the surrounding green schists.



T ui i TABLE OF LITHOLOGIC UNITS FOR ROBERTS, CREELMAN AND 
FRALECK TOWNSHIPS.

CENOZOIC

RECENT

Fluvial clays and silts, swamp deposits
PLEISTOCENE

Clay, sand, gravel, till
Unconformity 

PRECAMBRIAN 

PROTEROZOIC
LATE MAFIC INTRUSIVE ROCKS

Olivine diabase
Intrusive Contact 

Quartz diabase (Nipissing-type)
Intrusive Contact 

HURONIAN
COBALT GROUP

LORRAIN FORMATION
Quartzite, argillite, conglomerate

Faulted Contact, Conformable Contact
GOWGANDA FORMATION

Argillite, greywacke, arkose, conglomerate 
Unconformity

BRUCE GROUP

SERPENT FORMATION

Quartzite, greywacke, argillite, conglomerate
ESPANOLA FORMATION

Limestone, marble, interbedded siltstone
BRUCE FORMATION

Conglomerate, quartzite
MISSISSAGI FORMATION

Quartzite, argillite, conglomerate
Great Unconformity, Faulting 

ARCHEAN
EARLY MAFIC INTRUSIVE ROCKS

Diabase, metadiabase
Intrusive Contact

GRANITIC ROCKS (ALGOMAN)

Pink and grey quartz monzonite, granite, granodiorite, porphyritic quartz 
monzonite, pegmatite

METAVOLCANICS AND METASEDIMENTS

Felsic schists of metavolcanic and metasedimentary origin
Mafic to intermediate metavolcanic flows, amphibolite, amphibolitic schist,
quartz-feldspar(-hornblende)-biotite schist
Iron formation
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Another lens about V* mile southeast of Morin Lake he described as follows 
(Culbert 1904, p. 224):

The outcrop . . . shows a short mass of banded iron ore and silica lying very flat and 
dipping to the northwest. The total thickness is from twelve to fifteen feet, but lying flat, as 
it does, it makes a better showing.

Collins (1917, p. 126) described a lens of iron formation found 3A mile 
southeast of Roberts Lake as follows (this lens was not found by the author but the 
schist in the area contained about 3 percent magnetite):

The body appears to be about 200 feet wide; its length was not ascertained but cannot 
be more than half a mile. No evidence was seen of iron ore concentration.

A quartz-feldspar(-hornblende)-biotite schist of metasedimentary origin occurs 
northwest of Framan Lake in Creelman Township. Interbeds of this rock type in 
the metavolcanics may similarly have a metasedimentary origin. A modal analysis 
is given in Table 2 (Sample MC-67-42). The biotite flakes are oriented parallel to 
the foliation and although a search was made no detrital minerals were observed. 
Lenses of conglomerate occur within the quartz-feldspar(-hornblende)-biotite schist 
northwest of Framan Lake, Creelman Township. The lenses strike parallel to the 
foliation of the surrounding rocks and are themselves sheared. The conglomerates 
consist of pebbles of granite, diabase, and schist up to l inch in diameter, 
averaging Vi inch in diameter. A modal analysis of the matrix of the conglomerate 
is given in Table 2 (Sample MC-67-4). A rock, called a quartzite in the field, was 
found in south-central Roberts Township just east of Minnow Lake. Because it is 
intruded by pegmatites it is thought to be Archean rather than Huronian in age. 
The rock is fine-grained and is composed of quartz and minor feldspar grains in a 
matrix of biotite, which constitutes 10 to 20 percent of the rock.

Granitic Rocks

Granitic rocks that intrude the older metavolcanics and metasediments but not 
the younger Huronian metasediments underlie much of the map-area. Except in 
the northwestern corner of Roberts Township the granite contains numerous 
inclusions of the older rocks and contacts between the granite and the older rocks 
are generally gradational.

The granitic rocks are generally medium-grained, equigranular, pink 
weathering, and range in composition from granite to granodiorite with quartz 
monzonite being the most common. Some representative modal analyses are shown 
in Table 2. A fairly large homogeneous body of pink to grey, medium-grained 
porphyritic quartz monzonite, with feldspar porphyroblasts up to 1A inch in 
diameter, is found east and southeast of Frog Lake, Creelman Township (Sample 
FC-67-45, Table 2). A white to grey weathering, equigranular, medium-grained 
granitic rock occurs between the Vermilion River (Proudfoot Lake) and Roberts 
Lake, Roberts Township. The rock has been severely altered and now consists of 
angular fragments of quartz showing strain shadows and fragments of plagioclase 
and potassic feldspar. The feldspar fragments are alteration remnants. Thirty 
percent of the rock is formed by a matrix of very fine grained sericite with rare 
large grains (l mm) of muscovite. Macroscopically the rock is completely 
homogeneous with minor molybdenite mineralization occurring in it. The contact



Roberts-Creel man-Fra leek Townships

with the metasediments is sheared and vertical but in plan it is convolute. Probably 
the granite is pre-Huronian in age and the northern contact is a sheared, rotated 
unconformity and the southern contact is a fault.

Early Mafic Intrusive Rocks

The granitic and metavolcanic rocks are intruded by small dike-like bodies of 
diabase and metadiabase. The dike rocks are composed of varying proportions of 
amphibole and plagioclase laths, up to 2 mm long, with accessory magnetite, 
apatite, epidote, leucoxene, quartz, and biotite. In general the plagioclase 
composition is An45 5. A modal analysis is given in Table 2 (Sample MF-67-25).

PROTEROZOIC 

Huronian

The more recent geological investigations along the North Shore of Lake 
Huron have resulted in a detailed stratigraphic subdivision of the Huronian 
metasediments (Robertson 1967, Figure 6). In the area northeast of Sudbury, 
Collins (1917) does not report any Bruce Series rocks but more recent mapping 
has confirmed their presence. With the change of name from Series to Group for 
Cobalt and Bruce the stratigraphic column of Collins (1925, p. 17) is probably the 
most useful one for the area northeast of Sudbury, because the abundant 
stratigraphic detail of the North Shore of Lake Huron is not present. Also, it has 
been customary in the past to refer to Huronian formations with a combination 
name such as Mississagi Quartzite, Bruce Conglomerate, etc. This practise has 
been abandoned because in only very few instances is the formation actually of 
that particular lithology over the whole or even part of the formation.

All Huronian sedimentary rocks have been metamorphosed to some degree and 
should, therefore, carry the prefix "meta" but to avoid clumsiness this will not be 
used.

BRUCE GROUP 

Mississagi Formation

For the map-area the Mississagi Formation is defined as the whole of the 
sequence of metasedimentary rocks resting unconformably on the Archean rocks 
and conformably below the Bruce Formation.

In Fraleck Township rocks of the Mississagi Formation are exposed near 
Beaver Lake. They are in fault contact with the basement rocks, and are 
conformably overlain by the Bruce Formation rocks. The total exposed

8



stratigraphic thickness is about 1,100 feet but the total original thickness may have 
been 1,300 to 1,500 feet. On a hillside southwest of the small lake south of Beaver 
Lake, where the fault makes the bend, some quartz-pebble conglomerate, which 
marks the lowermost part of the formation, is exposed. It is suggested that the 
lowermost few hundred feet of the formation that commonly contain numerous 
beds of quartz-pebble conglomerate have been removed by faulting. In a few places 
in the exposed rocks single layers of quartz pebbles were observed. The Mississagi 
Formation consists of interbedded quartzite and argillite. The thickness of the 
argillite beds decreases from up to 6 feet in the lower part of the formation to 
bedding plane parting less than 1A inch thick in the upper part of the formation. 
The argillite is composed of fine-grained (0.2 mm) grams of quartz and feldspar in 
a very fine-grained matrix (0.005 to 0.01 mm) of sericite, mica, quartz, and 
feldspar. A modal analysis is given in Table 3 (Sample MF-67-72; see also Figure 
2, No. 10).

The typical quartz-pebble conglomerate with pebbles from 6 to 25 mm in 
diameter in a quartzitic matrix is missing hi the rocks of the Mississagi Formation, 
in Fraleck Township, but quartzites that grade in grain size from coarse sandstone 
to fine conglomerate are found. The grain size of the quartzite decreases from the 
bottom to the top of the formation and conversely the bedding increases in 
thickness from V* inch to 10 inches near the base to 2 inches to 6 feet near the 
upper part of the formation. Planar crossbedding is common with laminae up to 1A 
inch thick in beds up to 6 feet thick. The quartzite is composed of grains of quartz 
and feldspar in a matrix of very fine-grained quartz, feldspar, and sericite. Zircon 
together with leucoxene and opaque oxides are common detrital minerals. The size 
of the grains varies from 0.2 mm for fine-grained quartzites to 3 mm for 
conglomeratic rocks; that of the matrix varies from 0.001 to 0.02 mm. A modal 
analysis is given in Table 3 (Sample MF-67-71; see also Figure 2, No. 12).

In Roberts and Creelman Townships the Mississagi Formation is exposed in a 
number of places and most of the evidence indicates a sheared (faulted or rotated) 
contact with the basement rocks. In the southern block in Creelman Township the 
overlying Gowganda Formation rests unconformably on the Mississagi Formation 
and in the northeastern corner of Roberts Township and the northwestern corner 
of Creelman Township the Bruce Formation conformably overlies the Mississagi 
Formation. It is not possible to determine a stratigraphic thickness, but in the area 
around Roberts Lake, Roberts Township, it appears that as much as 2,500 feet of 
Mississagi Formation may be present.

In the lens of Mississagi Formation due east of the group of small ponds in 
central Roberts Township the basal unit exposed is a pink quartzite. This is a 
fine-grained, highly sheared, recrystallized feldspathic quartzite composed of 
quartz, feldspar, chlorite, and epidote. The quartz to feldspar ratio is 4 to l and the 
potassic to plagioclase feldspar ratio is 3 to 1; both these figures are typical for 
Huronian rocks. Only one detrital zircon was observed. Above this, 
stratigraphically, a polymictic conglomerate is found interbedded with medium- 
and fine-grained quartzite in a sequence about 40 feet thick of which about 35 feet 
is polymictic conglomerate. The conglomerate is made up of fragments of white 
and pink metaquartzite, white and pink granite, black chert, and minor amounts of 
other rock types, metasediments, diabase, and mafic metavolcanics, in a sheared 
matrix. The average size of the pebbles is about 2 inches with cobbles up to 8 
inches in diameter. Although the matrix is commonly sheared, little or no
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Roberts-Creelman-Fraleck Townships

ODM8384

Photo 1—Contact between the pre-Huronian granite (dark grey) and the basal, polymictic conglomerate 
of the Mississagi Formation (light grey); northeastern Roberts Township.

stretching of pebbles was observed. Black chert pebbles are common and 
conspicuous because they are resistant to weathering and erosion and stand up in 
relief on outcrop surfaces. A chert pebble was studied microscopically and it 
consists of an interlocking mosaic of quartz grains (0.5 mm) with very fine grained 
(0.05 to 0.10 mm) pyrite distributed throughout it along discrete horizons. Rare 
larger (0.5 mm) blebs of pyrite and some chlorite are also present. This 
information suggests that the chert pebbles were derived from a finely interbedded 
(0.2 mm) sequence of chert and sulphide minerals similar to some iron formation 
found in the metavolcanics. The matrix of the conglomerate is a very poorly 
sorted, medium-grained, feldspathic greywacke.

Polymictic conglomerate forms the base of the Mississagi Formation on the 
east side of the body of granite between Roberts Lake and the Vermilion River. 
On a peninsula jutting into Proudfoot Lake, on the Vermilion River, the conglom 
erate is in vertical contact with the granite (Photo 1). Locally the contact with the 
granite is sheared; the contact is repeated by faulting on the east shore of the 
Vermilion River.

The conglomerate with interbeds of argillite and quartzite is composed of 
fragments, from 1A inch to 2 feet in diameter, of quartz, white quartzite, pink 
quartzite, biotite schist, amphibole schist, white granite, diabase, greywacke, and 
argillite in a medium-grained grey quartz- and biotite-rich matrix. Sulphide staining 
is found in both fragments and matrix but is mainly concentrated around the 
fragments.
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Quartzite, argillite, and oligomictic quartz-pebble conglomerate occur above 
the basal polymictic conglomerate. The argillites and quartzites are similar to those 
described for Fraleck Township and the quartz-pebble conglomerate is pyritiferous 
and contains uranium mineralization. The small area of Mississagi outcrop 
southwest of Smith Lake, Roberts Township, is terminated to the northwest by a 
fault. The argillites and quartzites along this fault are highly sheared and contain 
sulphide minerals and graphite.

The Mississagi Formation was probably derived from an essentially granitic 
terrane and was deposited in a deltaic environment under near-shore conditions. 
Crossbedding orientation in an outcrop east of Roberts Lake shows that the 
direction of sediment transport was from the north (N to N10E).

Bruce Formation

The Bruce Formation conformably overlies the Mississagi Formation east of 
the Wanapitei River, Fraleck Township in a north-striking belt that extends from 
the northern boundary of Fraleck Township to the southeastern corner of the 
township. Maximum outcrop width is about 2,500 feet, which corresponds to 
about 1,850 feet of true stratigraphic thickness calculated on a prevalent dip of 
about 50 degrees east. Southeast of Beaver Lake the contact between the Bruce 
and the Mississagi Formations is marked by an escarpment. The rocks along the 
escarpment are rusty and silicified and it is probable that here the contact is a 
fault. In Roberts Township five areas of outcrop of Bruce Formation are found. In 
the southern exposure the Bruce Formation appears to lie conformably between 
the Mississagi and Espanola Formations but in the northern area the Bruce 
Formation is conformable on the Mississagi formation but, in places, is directly 
overlain by the Gowganda Formation. Estimates of thickness are 650 feet for 
southern and northeastern Roberts Township and 1,200 feet for northeastern 
Fraleck Township.

Lithologically the Bruce Formation is very similar in all parts of the map-area. 
It is typically a paraconglomerate made up of pebbles, cobbles, and boulders of 
granite, quartzite, chert, "greenstone", diabase, and argillite in a sand-size matrix.

The matrix of this conglomerate is a feldspathic greywacke with about 4.6 
percent lithic fragments and a very high (63 percent) percentage of matrix. The 
grains in the matrix vary from 0.1 to 1.0 mm and the conglomerate fragments from 
1A inch to 6 feet. A modal analysis of the matrix is given in Table 3 (Sample 
MF-67-52; see also Photo 2 and Figure 2, No. 8). Bedding is almost always absent 
except near the base of the Bruce Formation where in places the latter is found in 
gradational contact with the Mississagi Formation; here some quartzitic interbeds 
are present. Where the contact is gradational the division between the formations 
has been placed where polymictic conglomerate lenses first appear in the section. 
Rafted pebbles were observed in beds in this gradational contact zone (Photo 3).

The unstratified, poorly sorted appearance of the rock, the mixture of 
lithologies in the fragments, the rafted pebbles near the base of the formation, and 
its large extent suggest a glaciofluvial origin for the formation.

13



Roberts-Creelman-Fraleck Townships

ODM838S

Photo 2—Photomicrograph of the matrix of Bruce Formation conglomerate showing a lithic pebble. (x27, 
plane, polarized light.)

ODM8386

Photo 3—Bedded metasediments (quartzite and argillite) at the base of the Bruce Formation showing 
rafted pebbles (drop-stones); from southeast of Beaver Lake, Fraleck Township.
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Espanola Formation

For the map-area the Espanola Formation is defined as the sequence of finely 
interbedded limestone and siltstone that conformably overlies the Bruce 
Conglomerate and conformably underlies the quartzites of the Serpent Formation. 
The Espanola Formation occurs in Fraleck and Roberts Townships and has an 
estimated thickness of about 150 feet. In Fraleck Township the position of the 
Espanola Formation on the map (Map 2212, back pocket) is based on a 
topographic lineament, loose blocks of limestone that are probably close to their 
original position, and the presence of one outcrop of limestone at the southern 
extremity of the formation and one in Grigg Township immediately north of the 
map-area (Meyn 1969a). The outcrop in Roberts Township is very small. The 
lower contact appears to be conformable and the upper contact is either an 
unconformity or a fault. In the northeastern corner of Roberts Township and in 
Creelman Township the Espanola Formation does not occur where it is expected 
stratigraphically because rocks of the Gowganda Formation unconformably overlie 
rocks of the Bruce and Mississagi Formations.

The Espanola Formation is typically made up of limestone beds up to l inch 
thick, averaging I f 2 inch, interbedded with silty layers Vie to 1 I 4 inch thick. 
Much of the limestone in Fraleck Township has been recrystallized and it is now a 
calcitic or dolomitic marble with rare needles of metamorphic tremolite developed 
in it. This recrystallization has not taken place in Roberts Township. The 
composition of three samples from Fraleck and Roberts Townships is given in 
Table 4.

Where observed, the original texture indicates that the siltstone and limestone 
were clastic sediments. It is probable that they were deposited in shallow water 
under quiescent conditions.

Serpent Formation

The Serpent Formation is exposed mainly in Fraleck Township where it occurs 
as a discontinuous series of fault blocks along the east side of the township and 
along the southern boundary of Creelman Township. The maximum outcrop width 
is approximately 3,500 feet; total stratigraphic thickness is about 2,200 feet. The 
formation lies conformably above the rocks of the Espanola Formation. The 
contact with the Gowganda Formation is not exposed, but judging from bedding 
attitudes it is conformable.

The Serpent Formation consists of quartzite, greywacke, argillite, and 
conglomerate. The fine- to medium-grained feldspathic greywacke or quartzite is 
composed of approximately equal parts of quartz and feldspar grains with about 10 
to 40 percent detrital matrix. Interstitial carbonate may occur in all parts of the 
formation but it predominates in the lower parts where in a brown, 
ribbed-weathering, friable quartzite it amounts to 16 percent (Table 3, Sample 
MF-67-79; Figure 2, No. 5). Bedding ranges in thickness from Vio inch to 
several feet and crossbedding and rhythmic bedding are found. The argillites are 
dark grey weathering rocks that occur as interbeds and partings in the greywacke.
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Roberts-Creelman-Fraleck Townships

Table 4
CHEMICAL AND X-RAY ANALYSES OF LIMESTONES IN ROBERTS AND 

FRALECK TOWNSHIPS, ANALYSES BY LABORATORY AND RESEARCH 

BRANCH OF THE ONTARIO DEPARTMENT OF MINES

ELEMENTAL 
CONSTITUENTS

Si02
A1203
F8203
FeO
MgO
CaO
Na20
K20
H20 +
H20-
C02
Ti02
P205
S
MnO

Total
Insoluble residue

MF-67-53 

EASTERN FRALECK 
TOWNSHIP

V.

12.2
3.66
0.05
1.20
1.76

43.8
0.09
1.21
0.11
0.10

35.0
0.06
0.04
0.04

99.3
16.3

FF-67-61 
EASTERN FRALECK 

TOWNSHIP

V.

7.30
2.22
0.15
1.23

21.1
26.2
Nil
0.16
0.75
0.06

39.9
0.04
0.03
0.02

99.2
9.22

FR-67-56 

ROBERTS 
TOWNSHIP

V.

15.5
4.45
0.31
1.41
5.08

41.4
0.07
0.56
0.61

Nil
30.6
0.15
0.04
0.13

100.3
26.1

MINERALOGY 
BY X-RAY

Quartz
Feldspar
Plagioclase
K Feldspar
Pyroxene
Amphibole
Mica
Biotite
Muscovite
Chlorite
Opaques
Dolomite
Calcite
Talc

NOTES 
A- abundant , C-minor 
B-moderate, D-trace 

P- present

X-Ray

P

P
P

P

P

Summary

C

D
D

C

A(80)*

The numbers in brackets are 
quantitative estimates. 

(Groin size 1 to 5mm.)

X-Hay

P

P

P

P
P
P

Summary

C(4)

DID

C(5)

A(81)
C(4)
CIS)

The numbers in brockets repre 
sent quantitative estimates. 
(Grain size -0.05mm.)

X-Ray

P

P
P

P

Summary

D

AB(23)
C(6)

A(70)

The numbers in brackets are 
quantitative estimates. 

(Grain size - 0.5 mm.)

Hand specimen 
description

Summary, remarks, 
conclusions

Fine -to medium- groined bonded 
gray marble.

Impure marble (comes within 
the chemical requirements for 
portland cement but is barely 
low enough in silica and alumina]

Very fine grained pale gray- 
green dolomite.

Impure dolomite

Fine-to medium-grained impure 
light gray marble. Dark silicate 
impurities in foliation.

Impure marble

Some magnesium may be in the calcite.
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The polymictic conglomerate lenses reach a few feet in thickness and are composed 
of fragments of chert, silt, quartzite, and granite up to 8 inches in diameter hi a 
feldspathic greywacke matrix (see Table 3, Samples MF-67-35, MF-67-45; and 
Figure 2, No. 6 and 7).

Paleocurrent determinations made from planar crossbedding relationships on 
two outcrops show that the depositional currents flowed from the north and east. 
The source area was probably a granitic terrane and the sediments were deposited 
in a slightly turbulent, near-shore marine environment.

COBALT GROUP

Gowganda Formation

Rocks of the Gowganda Formation are exposed in all three townships and for 
the most part occur as fault blocks that do not reveal the total stratigraphic 
thickness. The relatively undisturbed sequence on the east side of Fraleck 
Township reveals about 1,600 feet of the lower part of the formation. There is no 
direct evidence of the nature of the contact with the underlying Serpent Formation. 
The contact with the overlying Lorrain Formation is both gradational and 
conformable in some places, and disconformable in others. Along the north shore 
of Fraleck Lake, central Fraleck Township, it is conformable and gradational over 
an interval of about 10 feet consisting of interbedded argillite, greywacke, and 
arkose.

The Gowganda Formation consists of lenses, of varying thicknesses and lateral 
extent, of argillite (50 percent), greywacke and arkose (35 percent) and 
conglomerate (15 percent). The size of these lenses varies in length from a few feet 
to a mile and in thickness from a few inches to about half a mile. Because of the 
extreme lithologic variability in these lenses it has been impossible to subdivide the 
formation into mappable members. The argillites have siltstone interbedded with 
them in a few places. The argillite is a dull, grey-greenish weathering, finely 
bedded, fine-grained rock composed of subangular to subrounded grams of quartz 
and feldspar in a matrix of very fine grained quartz, feldspar, sericite, biotite, 
magnetite, and some carbonate. Gram size varies from 0.001 to 0.01 mm in the 
matrix to 1.5 mm in the larger clastic grains. The grain size of the magnetite varies 
from 0.005 to 0.2 mm; cubes of pyrite up to Vio inch to the side and rusty pits 
where they have weathered out are common, as are the white weathering specks of 
porphyroblasts of muscovite. Bedding hi the argillite varies from Vio inch to l 
inch and averages about ^2 inch. The fine bedding in the argillite in places is 
rhythmic (varves?) and in oriented thin sections top determinations can be made 
from grain gradations hi such "varves" (Photo 4). In an argillite-siltstone series 
near the northeastern corner of Slide Lake, Creelman Township, the rhythmic 
bedding effect is very pronounced. The individual beds are about W 2 inches thick, 
made up of light coloured siltstone (V4 inch) grading into dark coloured argillite 
(3/4 inch). This feature can also be used to obtain tops; their direction is shown by 
the symbol on Map 2212 (back pocket).
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Roberts-Creelmcm-Fraleck Townships

ODM8387

Photo 4—A silty layer in the Gowganda Formation argillite; Fraleck Township.

Rafted pebbles occur in the finely bedded argillite and they show the typically 
disrupted bedding below the fragment and the draped bedding above it. Some good 
examples of rafted boulders up to 2 feet in diameter were observed in the clean 
water-washed outcrops in the Vermilion River valley near Anstice, Creelman 
Township.

A massive fine- to medium-grained, grey weathering greywacke with little 
discernible bedding and sparse pebbles is typical of much of the Gowganda 
Formation. This greywacke is gradational into arkose. The greywacke consists of 
.quartz and feldspar grains up to 1.5 mm in diameter in a matrix of very 
fine-grained (0.001 to 0.01 mm) quartz, feldspar, mica, and minor, locally 
developed, metamorphic epidote. Individual pebbles that are V2 to l inch in 
diameter are common in the greywacke. As there is little or no indication of 
bedding in the rock, the effect typical of rafted pebbles cannot be observed. The 
arkose is similar in appearance to the feldspathic greywacke and is dark grey to 
pink in colour. In a dark grey arkose (MC-67-37, Table 3; and Figure 2, No. 4) 
from a locality about 3,500 feet northwest of Anstice on the Canadian National 
railway, Creelman Township, ripple marks were observed (Photo 5). The ripple 
marks are made up of two sets, one with a wavelength of about 4 inches and 
another with 6-inch wavelength. As seen in place the paleocurrent flowed from 
west-southwest to east-northeast. A pink arkose is very prominently featured at the 
gradational contact with the Lorrain Formation.
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Photo 5—Ripple-marks in arkose of the Gowganda Formation; 
along the railway tracks 3A mile north of Anstice, 
Creelman Township.

The conglomerates of the Gowganda Formation are varied in appearance. All 
are paraconglomerates with 3 to 80 percent fragments of white and pink granite, 
granitic gneiss, mafic metavolcanics, diabase, and irietasediments varying in size 
from V-2. inch to 6 feet. Some of the conglomerate occurs as small isolated lenses in 
the argillite. These are unsorted with respect to lithology and size and appear to 
have been deposited by mechanisms such as the sudden thaw of an ice cover or 
collapse of an ice flow, or they may be filled channels viewed in cross-section.

The Gowganda Formation may be a mudflow deposit, a glacial till, or a 
glaciofluvial deposit. The great areal extent and uniform thickness do not favour 
the mudflow hypothesis. The presence of bedding and rafted pebbles indicates that 
it probably was not a glacial till but of glaciofluvial or glaciomarine origin.
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Photo 6—The contact between the Gowganda Formation (below, 
dark grey) and the Lorrain, Formation (above, light 
grey); in southeastern Fraleck Township.

Lorrain Formation

The Lorrain Formation is exposed in all three townships but not extensively in 
Roberts Township. No recognizable and mappable subdivision of the Lorrain 
Formation could be established in the map-area. The thickest section is exposed in 
Fraleck Township and amounts to a maximum of about 6,500 feet. The lower 
contact of the Lorrain Formation with the Gowganda Formation is in some places 
both conformable and gradational, in another place it is disconformable.

The contact with the underlying Gowganda Formation shows much faulting in 
the area near Anstice and northeast of it in Creelman Township. The contact 
appears to be conformable and gradational in southeastern Creelman Township 
and it is conformable and gradational on the north shore of Fraleck Lake, Fraleck 
Township. Here, at the base of the Lorrain Formation, the fine-bedded argillite
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Photo 7—Graded bedding and crossbedding in the Lorrain Formation; north of Fraleck Lake, Fraleck 
Township.

similar to Gowganda Formation, becomes more massively bedded (6 to 10 inches), 
and a Gowganda pink arkose becomes a massive Lorrain quartzite (18 to 24 
inches), grey in colour, and more coarse-grained. In the next 150 to 200 feet the 
massive argillite and the quartzite, now green, are interbedded and look like typical 
Lorrain Formation described below under quartzite. In southwestern Fraleck 
Township the Lorrain Formation apparently bevels and overlies the Gowganda 
rocks disconformably. Here a conglomerate with pebbles, 3A inch to l \k inches in 
diameter, of pink and white quartzite, white chert, granite, siltstone, and argillite in 
a coarse biotite-rich matrix is found in sharp contact overlying a Gowganda 
conglomerate composed of 3-inch pebbles of mostly granite in a dull, grey-green 
feldspathic greywacke matrix (Photo 6).

The Lorrain Formation is very similar in all parts of the map-area. It is made 
up of quartzite (75 percent), argillite (20 percent), and conglomerate (5 percent). 
The argillite is a fine-grained, grey weathering rock that is prominent near the base 
of the Lorrain Formation. The amount of argillite and the thickness of argillite 
beds decreases going up in the section and only thin argillaceous partings are 
common in the upper part of the section.

The quartzite generally weathers to a grey or greenish colour or sometimes 
pinkish due to an abundance of feldspar grains or hematite staining. In thin section 
the quartzite is composed of quartz and a lesser amount of feldspar grains in a 
fine-grained matrix of quartz, feldspar, and sericite. Two modal analyses are given 
in Table 2 (Samples MF-67-10, MF-67-6; see also Figure 2, No. l and 2). In both 
samples the matrix amounts to about 36 percent. From the thin section it appears
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Photo 8—Photomicrograph of Lorrain Formation quartzite showing interstitial!/ developed andalusite 
(upper left corner and down right hand side of photograph); from north of Fraleck Lake, 
Fraleck Township. (Plane polarized light, x27; see Modal analysis l, MF-67-10, Table 3.)

that some material counted in the modal analyses as belonging to the matrix may 
not be part of the original matrix but metamorphosed lithic fragments, or feldspar 
grains. Thickness of bedding varies from l inch to 6 feet and averages Wz feet. 
Crossbedding is abundant and foreset beds are commonly graded (Photo 7). In a 
few localities crossbedding is marked by magnetite concentration on the basal 
surfaces of the crossbedded laminae.

In the area northeast of Pine Lake, Fraleck Township, pink and white spots 
are found in the quartzite. Microscopic study and x-ray investigation by the 
Laboratory and Research Branch of the Ontario Department of Mines, has 
confirmed that the pink granules are caused by hematite staining around a mixture 
of quartz and interstitial andalusite, and that the white granules are identical but 
without the hematite (Photo 8). Development of such a high-grade metamorphic 
mineral is rather unexpected and difficult to account for. Major and minor 
structures are well preserved in the rock and except for a lineament on the 
airphotos, suggesting a fault, no cause for such a high degree of metamorphism was 
found in the field. At the southeastern corner of the northernmost block of Lorrain 
Formation, in Fraleck Township near the two small lakes, a blue mineral in a 
quartz vein was identified by the Laboratory and Research Branch as lazulite 
2 [A12 (Mg, Fe) (OH)2 (PO4)2].

Pebble beds ranging in thickness from single pebble layers to layers 6 inches 
thick occur in the quartzite. The pebbles are mainly of vein quartz but pebbles of
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Photo 9—Pebble beds in the Lorrain Formation; north of Fraleck Lake, Fraleck Township..

white quartzite, purple quartzite, white chert, black chert, siltstone, and granite are 
also found. They range in size from l inch to 2 inches and are embedded in a 
quartzitic matrix identical to the surrounding rock. (Photo 9.)

The sediments of the Lorrain Formation were probably derived from a granitic 
terrane, transported over appreciable distances, and deposited in a moderately 
deep-water, coastal environment where planar crossbedding and turbidity current 
activity was still strong.

Late Mafic Intrusive Rocks

NIPISSING-TYPE DIABASE

Gabbroic rocks that have been classified as Nipissing-type diabase are found in 
all three townships. These rocks intrude all older rocks, forming dike and sill-like 
bodies of varying dimensions. A major sill-like body with slightly crosscutting 
relationship intrudes the Huronian metasediments east of the Wanapitei River in 
Fraleck Township. West of the Wanapitei River a dike-like intrusion striking north 
is found cutting the granite basement in north-central Fraleck Township; the 
diabase shown southwest of Beaver Lake is shown on the basis of drill hole 
information; and another dike trending west-northwest cuts Cobalt Group 
metasediments in central Fraleck Township. In Roberts Township several small 
bodies of diabase are found intruding the older rocks. An unusually narrow dike is 
found north of Dreamy Lake, and another small one is found north of Camp 
Island Lake, Creelman Township. Around Framan Lake faulted segments of the
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dike already mentioned in Fraleck Township are found. In Roberts Township 
several large, faulted bodies are found, and a few small dike-like bodies.

Where diabase is found intruding basement rocks it is difficult to determine its 
age. The degree of metamorphism is not considered a reliable indicator. Some 
bodies of Nipissing-type diabase shown intruding basement rocks may possibly be 
of an older, pre-Huronian age.

The rock is a medium to dark grey weathering, quartz-bearing gabbro with 
diabasic texture. Variations in composition and grain size are commonly found. In 
southeastern Fraleck Township a pink weathering, dioritic phase of the diabase was 
observed. The diabase is composed of laths (3 mm) of plagioclase (An55 5) with 
interstitial amphibole, quartz, chlorite, biotite, some recrystallized granophyre, 
magnetite, and leucoxene. The feldspar is often saussuritized and the amphibole is 
commonly an alteration product of pyroxene. A modal analysis is given in Table 5.

Table 5

NUMBER

Sample
number

Rock type

Quartz
Plagioclase
Plagioclase

MODAL ANALYSES OF POST-HURONIAN INTRUSIVE ROCKS 
FROM ROBERTS, CREELMAN, AND FRALECK TOWNSHIPS

1

MF-67-34

Nipissing-type
diabase

5.0
10.0

composition An 55+5
Olivine
Pyroxene
Amphibole
Biotite
Apatite
Opaque

minerals

. , .
82.0

* * *

. . .

3.0

2

MF-67-30

Coarse-grained
olivine diabase

72.5

An 66+5
19.1

4.1
. . .

.8

.2

3.3

3

MF-67-31

Medium-grained
olivine diabase

65.5

An 67+5
17.3
7.5

.2

.7

.3

8.5

OLIVINE DIABASE

The youngest rock of the map-area is olivine diabase. A northwest-trending 
dike of olivine diabase cuts across central Fraleck Township and north-central 
Creelman Township; it varies in width from 300 to 650 feet. At the southeastern 
end of Fraleck Lake the dike intersects a dike of earlier Nipissing-type diabase and 
a very complex outcrop pattern results. In southeastern Fraleck Township the dike 
terminates against the Upper Wanapitei Fault or one of its subsidiaries. A 
continuation of this dike east of the Wanapitei Fault was not found in the 
map-area.

The diabase is a medium-grained, brown weathering rock composed of 
euhedral calcic plagioclase laths (An 65 5 ) and equant grains of olivine partly 
enclosed in large, purplish, titaniferous augite grains. Minor amounts of biotite, 
chlorite, magnetite, magnetite-ilmenite intergrowth, and apatite are present. Two 
modal analyses are given in Table 5 (see also Photo 10). The rock is commonly 
fresh looking but in several outcrops in Fraleck Township large xenoliths of very
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Photo 10—Photomicrograph of practically unaltered olivine diabase; from Fraleck Township. The white 
appearing mineral is plagioclase, the light grey is olivine, the dark grey is pyroxene, the 
black is magnetite. (x32, plane polarized light; see Modal analysis 3, FM-67-31, Table 4.)

coarse-grained olivine diabase were found in the more typical medium-grained 
rock. Except for grain-size there is no difference in the two types.

On the islands in Fraleck Lake a foliation in the dike is expressed as light 
coloured alteration bands. In most of the dike the foliation is spread from Vi inch 
to 6 inches apart and is parallel to the dike walls and may possibly be cooling joint 
surfaces. But in a number of horizontal exposures the bands outline what can only 
be described as igneous crossbedding (see Photo 11).

CENOZOIC

Pleistocene

Pleistocene glaciation has resulted in erosional and depositional features in the 
map-area. As a result of both types of features the drainage of the area has been 
seriously disrupted and has not yet matured again since the end of the Pleistocene 
glaciation.
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Photo 11-"Igneous crossbedding" in olivine diabase; from north shore 
of Fraleck Lake, Fraleck Township.

Erosional Features

The most prominent erosional feature of the map-area is the removal of 
pre-Pleistocene soils by Pleistocene agents. Other erosional features consist of 
rounded outcrops that commonly display glacial striae, show examples of glacial 
plucking on the downstream slope, and rarely, a glacial polish. Glacial fluting in 
bedrock is developed in Gowganda Formation metasediments north of Anstice in 
Creelman Township and in eastern Fraleck Township, where the strike of the 
rocks was parallel to the direction of ice movement. The fluting and glacial striae 
suggest that the direction of ice movement in Roberts Township was S5W to S5E, 
in Creelman Township south to S10E (average S4.5E), and in Fraleck Township 
S15W to S25E (average S8.5E) (Figure 3). Potholes are developed in rocks of the 
Gowganda Formation in the valley of the Vermilion River.
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Depositional Features

Glacial deposits consist mainly of a thin veneer of till, sand, and gravel 
covering the area between outcrops. Three small eskers were observed in Creelman 
Township and two small ones in Fraleck Township (see Figure 3). Many extensive, 
flat areas of the map-area are underlain by glaciofluvial crossbedded sands and fine 
gravels. Determination of current direction from crossbedding made in a gravel pit 
in northeastern Kitchener Township shows the direction of the predominant current 
to have been S20E (Meyn 1968b).

Recent

Recent deposits are fluvial sands and gravels and peaty deposits in swamps. 
Volume of present day drainage is less than that found near the end of the 
Pleistocene epoch. It is for this reason that all the present day streams are underfit 
in their present channels and some of the smaller Pleistocene drainage channels are 
now reduced to lines of swamps.

STRUCTURAL GEOLOGY

FOLDS

The metavolcanic-metasedimentary sequence has been folded into a vertical 
position with only very minor cross folding being evident. The granite and the 
pre-Huronian diabase intruding the basement complex show no evidence of 
folding.

The Huronian rocks east of the Wanapitei River are steeply folded close to 
their fault contact with the basement but the folding appears to lessen going in an 
easterly direction away from the river. West of the Wanapitei River the Huronian 
rocks are all essentially in a vertical position and broken into numerous fault 
blocks. North of Pine Lake, Fraleck Township, there is evidence for folding 
of vertical Lorrain metasediments. These folds appear to be caused by fault drag of 
the metasediments against the basement complex when the sedimentary rocks were 
faulted into their present position. A northwesterly plunging anticline is developed 
in the rocks of the Mississagi and Bruce Formations northwest of Roberts Lake, 
Roberts Township.

There is no evidence that the Nipissing-type diabase has been affected by 
folding except for the sharp fold in the northern end of the dike between Dreamy 
and Bessie Lakes, Creelman Township, and this is probably caused by fault drag.

FAULTS

Faults are the most prominent structural feature of the map-area. Strikes of 89 
faults were determined for the map-area and plotted in groups of 15 degrees in 
Figure 4. The most prominent direction in Figure 4, north-northwest, is parallel to
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O.D.M. 6381 

Figure 4-Rose diagram plot of fault directions in Roberts, Creelman, and Fraleck Townships.
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three major faults of the map-area, the Upper Wanapitei Fault (Thomson 1960, 
Chart A), the Roberts Fault, and the Morin Lake Fault, and it is also parallel to 
many major structural lineaments of the surrounding area, shown on geological 
compilation maps of the region (Card 1965a and b; Donovan 1965; Meyn 1966). 
The second major direction is parallel to the trends of the olivine diabase dikes. 
This indicates that faults with a west-northwest-trend are tension faults that 
provided the loci for the diabase dikes. The third major direction is northeast and 
faults of this type are most prominently developed in Creelman Township. 
Movement along the faults appear to have been a combination of vertical and 
horizontal movement, but determination of the amount of displacement is difficult 
because of the absence of marker horizons.

The area between the granite hi Roberts Township to the west and the Upper 
Wanapitei Fault to the east appears to be a zone composed of fault blocks. The 
size of the blocks varies from a few hundred square feet to possibly as much as a 
square mile. Adjacent fault blocks commonly do not show stratigraphic or 
structural continuity but when the fault movement has been minor stratigraphic 
continuity can in places be established. It appears to the author that the structural 
history of the area is one of intense thrust faulting from the east-northeast towards 
the granitic-volcanic complex of the basement with subsidiary faults resulting 
during the general break-up of the area.

MINOR STRUCTURES

Gneissosity (not shown on map) is locally developed in the Archean granite 
and metavolcanic-metasedimentary sequence and schistosity is also well developed 
in the latter. In the Huronian metasediments schistosity is rare but the lineations 
observed usually occur on shear planes but no correlation with a geological event 
was recognized. Shattercones (French 1967) were not observed in the map-area.

Soft-sediment breccia is developed in the Gowganda Formation southeast of 
Pine Lake, Fraleck Township. Breccia associated with shear zones and faults was 
found only very locally. Sudbury-type breccia was not noted in the map-area.

CORRELATION BETWEEN GEOLOGY AND AEROMAGNETICS

Aeromagnetic Maps 1512G, Milnet, and 1519G Venetian Lake, scale l inch to 
l mile, include the map-area (Geol. Surv. Canada, 1965a,b). East of the Wanapitei 
River the magnetic lines do not at all reflect the regional strike of the rock 
formations but seem to be controlled by a very large regional high located to the 
southeast and centred around Laundry Lake, Mackelcan Township. It is not clear 
what causes the high. The most prominent magnetic feature of the map-area is the 
long linear anomaly through central Fraleck Township and northeastern Creelman 
Township that follows the olivine diabase dike. From the modal analyses in Table 
5 it is seen that the rock contains from 3 to 8 percent opaque minerals (magnetite). 
The large area of low magnetic response in northern Fraleck Township reflects the 
granitic rocks.
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The large magnetic low south of Framan Lake reflects the negative response of 
the Lorrain Formation. Western Creelman Township shows a very confused 
magnetic pattern that can be correlated with the structurally disturbed, 
magnetite-rich Gowganda argillites.

The large triangular shaped area outlined by the 2,000 gamma contour in 
northeastern Roberts Township reflects an area of low magnetic response 
underlain by rocks of the Mississagi Formation, Bruce Formation, and granite. The 
east-west magnetic trend in southern Roberts Township and the small anomaly 
(2,280 gammas) just northeast of there reflect the strike of the rocks of the 
Gowganda Formation present in those places. The diabase and granite mapped in 
the area do not explain the two anomalies on the western side of Roberts 
Township. It is probable that these anomalies are caused by iron formation that 
was not seen during field work, it may be covered by other rock types. All the iron 
formation described in the text does not appear to have sufficient magnetic 
response to create anomalies strong enough for airborne measurements.

ECONOMIC GEOLOGY

The most important activity in the map-area has been the recent renewal of an 
intensive search for economic uranium mineralization* at or near the base of the 
Huronian metasedimentary sequence (see properties l and 11). Sulphide minerals 
with appreciable precious metal content have been reported from shears in the 
Nipissing-type diabase (property 47). Investigations of geophysical anomalies 
(airborne) for sulphide mineralization in areas of metavolcanics (Roberts 
Township) have encountered only minor amounts of sulphide minerals and these 
have been mostly iron sulphide (properties 7, 8, 9, and 10). Appreciable amounts 
of sulphide minerals apparently predominately chalcopyrite, with traces of gold 
and silver, were encountered in Mississagi conglomerate when drilling for uranium 
mineralization in northeastern Roberts Township (property 3). Although lenses of 
iron formation associated with the metavolcanics in Roberts Township have been 
reported in the literature and a few very small lenses were observed during the 
mapping program, in the Morin Lake area, none of these appear to have any 
economic significance at present.

The assessment work on file at the Resident Geologist's office is shown in 
Table 6. The properties in the map-area are listed and shown on Map 2212 (back 
pocket); their approximate outlines are shown in Figure 5; and Table 7 lists 
properties on which no additional information is available. Although listed in the 
assessment files, most of the drill holes mentioned in the report are not shown on 
Map 2212, (back pocket) because they were not found in the field.

*In 1968 uranium mineralization was discovered in Mississagi argillite in the lens of 
the Mississagi Formation in the Nipissing Diabase in southeast-central Roberts Township. 
In 1968, this ground was part of a 34 claim group held by Nordic Industries Limited. 
A grab sample from a uranium-rich horizon, about 6 inches thick, in argillite was sup 
plied by the original prospector, Mr. I. Burns. It analysed at 0.26 percent U3Og. In the spring 
of 1969 the author collected two samples from this showing. One was of ordinary argillite 
and it analyzed at 0.011 percent USO8 and a trace of thorium. A second sample from the 
uranium-rich bed contained 0.71 percent UsOs and 0.1 percent thorium. The uranium min 
eralization was too fine-grained to be identified. Analysis were done by the Laboratory and 
Research Branch of the Ontario Department of Mines.
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Table 7

PROPERTY
NUMBER

30
31,32,33
34
35, 36, 37
4, 5, 22

6,39
41
23
24
25
42
43
26,27
28
44
45

12
13,19
14
46
15,16
17
18,19

PROPERTIES IN THE ROBERTS,
NO ADDITIONAL INFORMATION

NAME OF COMPANY
OR INDIVIDUAL

Barry, H., Sudbury
Barry, R., Sudbury
Billoki, J. J., Sudbury
Burns, J., Sudbury
Can-New-Mex Uranium

Mines Limited
Caverly, Sudbury
Daniels, W. L., Etobicoke
Ferguson, J., Sudbury
Ferguson, L., Sudbury
Ferguson, N., Sudbury
Freeland, H., Sudbury
Jerome, A. Wanapitei
Jerome, A. E., Estaire
Jonsmith Mines Limited
Leblanc, R., Sudbury
Laframboise, R.

North Bay
Laliberte, E., Garson
Massey, E., Sudbury
Racicot, F., Sudbury
Reid, G., Sudbury
Richer, R., Markstay
Ross, C., Sudbury
Ross, H., Sudbury

CREELMAN, AND FRALECK
IS AVAILABLE.

TOWNSHIPS
R — Roberts
C — Creelman
F — Fraleck

F
F
F
F

R(78) + C(l 5)

F(19) ± R(7)
F
C
C
C
F
F
C
C
F
F

R
R(4) 4- C(l)

R
F
R
R
R

TOWNSHIPS ON WHICH

NUMBER OF
CLAIMS

3
6
2

18
93

26
10
7
3
8

18
21
27
37
19
6

6
5
8

14
6
2

12

DESCRIPTIONS OF PROPERTIES, OCCURRENCES, 
AND EXPLORATION AREAS

Assembly Mines Limited (l, 2, 3, 20, 21)*

Assembly Mines Limited, in 1967, held a large amount of ground in Roberts 
and Creelman Townships. Much of this ground was at one time or other held by 
another company and some work has been done by previous owners, in fact, much 
of the description of the property will be based on such previously performed 
work.

ELMRIDGE LOCATION (1)

This part of the property was formerly owned by Elmridge Mines Limited. 
Thomson (1960, p. 26-27) writes:

In 1954, Elmridge Mines Limited held a group of 18 claims in the north-eastern part 
of Roberts township, between the Vermilion River and Roberts Lake. The claims were map-

*Number in brackets gives property number shown on Map 2212, back pocket, and 
on Figure 5.
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ped in detail by L. R. Simard and F. C. Knight, mining consultants, and the following 
information is taken from their report, dated December 31, 1954.

Slightly radioactive conglomerate is exposed for about 1,000 feet in a railway rock cut 
on the Canadian National railway close to the west side of the Vermilion River, on claims 
S.64847 and S.64844. This is about l mile south along the railway, from the north boundary 
of Roberts township. The conglomerate band is about 50 feet thick and is mineralized with 
pyrite and pyrrhotite. The entire mass registers about three times normal background on a 
geiger counter. It is at the northeast boundary of a body of rock, mapped as arkose but 
classified as granite on Map No. 179A (Onaping sheet) of the Geological Survey of Canada. 
A similar type of conglomerate occurs west of Roberts Lake, on claims S. 103446, and 
S.103447, and south of a small pond on claim S.103427.

And also further from the report by Simard and Knight (1954b):
Some weak to moderate radioactivity has been observed in the bedded conglomerates 

in the northwest part of the north group on claims S-64858 and S-64860, and in the north 
easterly portion on claims S-64855 and S-64859.

The radioactive exposures in all cases mentioned here are small, erratic and do not 
appear to hold possibilities of being important from an economic point of view. They are, 
however, indicators of the presence of radioactive mineralization in this rock series in the 
area and as such some importance may be attached to them.

In the vicinity of the mentioned areas, additional radioactivity is frequently observed 
in the enclosing quartzite-greywacke rocks.

With regard to sulphide mineralization Simard and Knight (1954b) wrote:
Sulphide mineralization has been found in three places on the property. The conglom 

erates in the railroad cut along the west shore of the Vermilion River are well mineralized 
with pyrite and pyrrhotite throughout. These rocks are also somewhat radioactive with the 
entire mass registering something over three times normal background on a geiger counter.

A second mineralized area is found, centrally situated on mineral claim S-64851 along 
the south shore of a small pond. In this area, small patches of conglomerate are found in 
the quartzite host. The quartzite is cut locally by small quartz stringers, containing minor 
amounts of molybdenite in the slip planes. Low radioactivity is found in the conglomerates 
at the westerly end of this area, with much stronger indications of radioactive mineralization 
in the vicinity of the trench "B" at the east end of the area.

Finally quartz boulders containing chalcopyrite were found on the east side of a small 
lake in the north western part of claim S-64850. Two small pits located by previous owners, 
failed to reveal similar mineralized material in place.

The molybdenite showing was described in the literature by V. L. 
Eardley-Wilmot (1925, p. 106) who wrote:

Mataris Prospect. This property, which was staked by John Mataris in 1915, is about 
a quarter of a mile west of the Canadian National railway, two miles south of Raphoe 
station.

Three small quartz veins, from l inch to 6 inches wide, cut through the country rock 
of granite [found by Meyn at the contact with Mississagi Formation rocks]. The principal 
vein is about 25 feet in length, and pinches out at either end, as well as in depth, and 
contains only scattered grains of molybdenite. The work done consists of a pit 8 feet deep, 
and shippings have been made over an area of a few hundred square feet. The main vein, 
as shown in the pit, narrows down to one inch at a depth of 4 feet. A number of joints 
in the granite are filled with molybdenite but the total quantity of the mineral is small, 
and the prospect of there being more is poor.

Reference to the Mataris Project is made in 1916 and 1917 by staff of the 
Ontario Bureau (Department) of Mines (O.B.M. 1916, p. 43-44; Parsons 1917, 
p. 309), and in Johnston (1968, p. 68).

The author favours the following interpretation of the geology of the 
occurrence.

Sparse molybdenite mineralization is found associated with the contact between 
a granite body and a basal polymictic conglomerate of the Mississagi Formation. 
The contact between these two rock-types strikes N60W and is nearly vertical with 
a slight dip to the northeast. Both rock types terminate 100 feet to the northwest 
against a proposed fault, which strikes at N45E. The molybdenite mineralization is
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found on slip planes of shearing that has taken place along the contact and also in 
association with quartz stringers cutting both granite and conglomerate. Several old 
pits and trenches are found in the conglomerate near the contact. These were sunk 
to test the extent of the molybdenite mineralization and some that appear to be 
more recent were sunk to test the gossan associated with the rusty weathering 
pyrite of the matrix of the polymictic basal conglomerate.

ROBERTS LAKE LOCATION (2)

In 1966 and 1967, 22 drill holes, totalling 7,135 feet, were drilled by 
Assembly Mines Limited in the area between Roberts Lake and the Vermilion 
River in Roberts Township. These holes were drilled on sedimentary rocks of the 
Mississagi Formation, which here strike east-northeast and dip essentially 
vertically. Quartzite, greywacke, argillite, quartz-pebble conglomerates, and 
polymictic conglomerates were logged in the holes. It was found that the zones 
with radioactive mineralization were not very consistent in extent or 
mineralization. Readings, with background subtracted, on the core in core boxes 
commonly are 0.010 Mr/Hr and the maximum reached in the logs is 0.146 Mr/Hr 
(Hole A-7). In holes numbered A-19 and A-20, drilled in 1967, zones of up to 10 
percent sulphide mineralization of pyrrhotite, chalcopyrite, galena, and sphalerite 
were encountered. The above information is obtained from assessment work files 
in the Sudbury Resident Geologist's office.

DYNO LOCATION (3)

This property is west of Baseline Lake near the Roberts-Creelman township 
boundary. Thomson (1960, p. 26) describes the property as follows:

In 1954, this company [Dyno Mines Limited] held a large block of mining claims [33] 
in the northeast corner of Roberts township. The claims were mapped in detail by L. R. 
Simard and F. C. Knight, mining consultants, and the following information is taken from 
their report, dated November 18th, 1954. [Simard and Knight 1954a.]

The rocks on the property are predominantly greywacke, quartzite, and conglomerate. 
The beds dip at 14-33 degrees. Some weak to moderate radioactivity was observed in the 
conglomerate and adjacent quartzite on claims S102478 and S102474. These occurrences are 
on the east side of the Vermilion River, about 70 and 100 chains south of the north 
boundary of Roberts township.

An assay of a grab sample taken by the author (Meyn) from just north of Smith 
Lake is shown as MC-67-62 in Table 8.

Assessment files show that 11 holes, totalling 3,007 feet, were drilled on the 
property in 1954. The following information is taken from these files. Most of the 
drilling was done in Huronian quartzites and conglomerates. Radioactivity 
encountered was usually very low but chalcopyrite and pyrite are reported from 
conglomerate lenses. Sections of up to 10 feet of "heavy" chalcopyrite and "heavy 
to massive" marcasite mineralization are reported. The company had analyses for 
gold, silver, zinc, and nickel carried out on some of this core. Traces of gold and 
silver are reported. Apparently no analyses were made for copper, at least they are 
not reported.
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This property lies in Creelman Township just outside of the area covered by 
Dyno Mines Limited in 1954. At this location a number of outcrops of rocks of 
the Mississagi Formation are exposed. Regionally the sedimentary rocks strike 
about N50W and dip 40 to 70 northeast.

To test uranium mineralization, a number of pits and drill holes have been 
sunk on the large outcrop on the western side of the exposure. In apparently 
vertical contact with the Mississagi quartzite a uranium-bearing conglomerate is 
exposed. Subangular to subrounded quartz pebbles, in the majority less than l inch 
in maximum dimension, in a quartz-greywacke matrix is interbedded with 
argillaceous beds. Some very large quartz cobbles and boulders are present, 30 to 
80 percent of the rock may be composed of fragments. In places pyrite occurs in 
stains but is not a major part of the matrix. Lenses containing pebbles, less than 1A 
inch in diameter, in a very fine-grained, pyritiferous, and micaceous matrix also 
occur. The following information is taken from assessment work files. In 1967, two 
drill holes numbered A-23 and A-24, totalling 455 feet, were drilled by Assembly 
Mines Limited. In hole A-24 "a radioactive zone was intersected between 25.0 feet 
and 61.0 feet in chloritic greywacke and pebble conglomerate. No high values are 
indicated". In hole A-23 "a radioactive zone was intersected between 25.4 feet and 
66.5 feet in chloritic greywacke. No high values are indicated, but the 
mineralization is continuous". An assay of a grab sample taken by the author from 
one of the pits is shown as MC-67-49 in Table 8.

Table 8
RESULTS OF ANALYSES FOR URANIUM OF SELECTED SAMPLES FROM ROBERTS, 
CREELMAN, AND FRALECK TOWNSHIPS; ANALYSES BY LABORATORY AND RE 
SEARCH BRANCH OF ONTARIO DEPARTMENT OF MINES.

Sample number FR-67-11* FR-67-34b MC-67-45* MC-67-62* MC-67-49*

Radioactivity (Beta ray 0.005 0.004 0.004 0.004 0.003
activity) expressed in 
percent Uranium Oxide 
(UsO8) equivalent

Sample location
aNorthwest shore of Roberts Lake, Roberts Township.
bLarge outcrop beside Beau Crjeek, south of Duck Lake, north-central Roberts Township.
cSoutheast corner of Proudfoot Lake, Roberts Township.
dProperty 3, Roberts Township.
eProperty 20, Creelman Township.

LESLIE SHOWING (21)

This property is southwest of the Vermilion River in Creelman Township. The 
location was described by Thomson (1960, p. 30-32):

In 1957, L. Leslie, of Anstice, held 23 claims within lots 10-12, concessions II-IV, 
Creelman township. These extend along the Canadian National railway from mileage 18 to 
mileage 20.5, north of Capreol. Three discoveries of radioactive rock were made by Mr. 
Leslie. The property was optioned to MacLeod-Cockshutt Gold Mines Limited in 1954, and 
14 holes [not all holes are shown on Map 2212, back pocket], totalling 3,591 feet, were 
drilled. The property was dropped, and again optioned by Rio [Tinto] Canadian Exploration
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Limited in 1957. The company made a detailed geological survey, after which the property 
was allowed to lapse.

The following report is based on a brief examination of the showings by the author 
[Thomson] in 1958, under guidance of Mr. Leslie, and the maps and records of the property 
supplied by Rio [Tinto] Canadian Exploration Limited.

General Geology

The general geology in the vicinity of the uranium discoveries is shown in Chart F.* 
The regional geology is partly covered by Map No. 179A (Onaping Sheet) of the Geological 
Survey of Canada. The basement granitic complex is overlain unconformably by the Missis- 
sagi formation of Huronian age. The Mississagi formation consists of quartz-pebble conglom 
erate and argillite, interbedded with quartzite. Above the Mississagi quartzite a narrow band 
of polymictic conglomerate has been found, and this could represent the Bruce formation. 
These formations are in turn overlain by the Gowganda formation, which is exposed near 
the Vermilion River. This consists of boulder conglomerate and laminated argillite. There 
is a possibility that the Gowganda formation lies unconformably on the older formations, 
but exact relationships are unknown because the contact area is covered by overburden. 
Gabbro and diabase intrude the granite and Huronian sedimentary rocks.

The bedding in the Mississagi formation strikes about parallel tp the contact with the 
underlying granite and swings around from north-south on the east side of the granite mass 
to east-west on the north side of it. The dips of the beds are 30-40 degrees away from the 
granite. The bedding in the Gowganda formation dips 50 C -65 C E. The pronounced steepening 
of the beds near the Vermilion River may be related to faulting along it. A very pronounced 
narrow regional topographic depression strikes north-south through the pond on claim 
S-73429. It is possible that faulting along this lineament may have shifted the west side 
northerly, so that the quartzite beds appear to strike directly into the granite.

Uranium Occurrences

The radioactive quartz-pebble conglomerate lies directly on the basement granite at 
three different localities. At other places it is interbedded with quartzite. Narrow interbeds 
of argillite (locally called greywacke) in the conglomerate are sometimes strongly radioactive. 
Uranitite has been identified in the bedded argillite and is of detrital origin. Concentration 
of the uraninite in the argillite may be due to extensive reworking of the detrital material 
by currents or waves along a shoreline. At any rate, the best uranium mineralization on the 
property occurs in the bedded argillite between conglomerate beds.

At No. l showing there is an outcrop of interbedded argillite and quartz-pebble con 
glomerate overlain on the north by a coarse boulder conglomerate typical of the Gowganda 
formation. The main argillite bed is about 18 inches thick. It strikes S.80 0 E. and dips 55 0N. 
A representative sample of radioactive argillite taken by the author [Thomson] assayed 0.48 
percent U8Os and 0.05 percent ThO2 (C),** which checks an assay of a sample from the same 
locality by the United States Geological Survey reported at 0.49 percent U3Og. Seven holes 
were drilled in the vicinity of this exposure, but at such an angle that they could easily have 
failed to intersect the main argillitic reef. Assay results of this drilling are very incomplete. 
The available records state that in hole No. 5 analyses of 0.03-0.05 percent UsOg were 
obtained from 29- to 55-foot depths. Hole No. 7 is reported to average 0.065 percent U8O8 
from 127 to 147.5 feet.

No. 2 showing exhibits interbedded argillite and conglomerate with the strongest radio 
activity in the argillite. A sample was taken by the author [Thomson] from a test-pit where 
the argillite is 2-3 feet thick; this assayed 0.08 percent U3O8 . . . .Six holes were drilled 
here, but available assays are very few. They indicate a low content, except from 152.5 to 
155 feet in hole No. 11 where an assay of 0.13 percent U8O8 . . . is recorded.

Low uranium analyses are also reported on samples taken in the vicinity of drill hole 
No. 9 and in the radioactive conglomerate at the east boundary of claim S.73427.

Analyses of a few character samples show that thorium is sometimes present as well as 
uranium. For example, a sample that assayed 0.31 percent U3Og contained 0.06 percent 
ThO2; a second sample contained 0.26 percent y3O8 and 0.13 percent ThOz. The sample 
taken by the author [Thomson] from the radioactive argillite at No. l showing contained 2-5 
percent zirconium.

*The chart does not accompany this report.
**A11 samples collected by Thomson were assayed by the Laboratory and Research Branch 

of the Ontario Department of Mines.
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In 1967, three holes, totalling 728 feet, were drilled for Assembly Mines 
Limited on claim S130958 just northeast of the small pond. Quartzite, 
conglomerate, and argillite were encountered. A-25 reached basement at a depth of 
220 feet, encountered up to 5 percent sulphide minerals in places and was sampled 
from 204 to 222 feet. A-26 reached basement at 100 feet and encountered no 
mineralization. A-27 did not reach basement at 291 feet and encountered no 
mineralization.

Canadian Johns-Man ville Company Limited (38)

This property consists of 115 unpatented mining claims in Fraleck Township. 
The group of claims is underlain by rocks of the Mississagi, Bruce, Espanola, 
Serpent, and Gowganda Formations. No assessment work has been filed on the 
property to date (1967)*. On claim S142688, situated at the southeastern end of 
Beaver Lake, the small creek draining this lake follows a fault, and also, in a 
number of waterfalls, drops 160 feet in altitude; about halfway between Beaver 
Lake and the Wanapitei River a highly sheared chloritic schist is exposed with 
minor chalcopyrite in it. Some blasting has been done on the showing.

The Hanna Mining Company (7, 8, 9, 10)

These four properties consist of 11 unpatented mining claims in 4 groups in 
Roberts Township. In 1965, the company drilled five holes, totalling 1,795 feet. 
Logs of drill holes submitted for assessment work credit indicated that several 
zones of iron sulphide (pyrrhotite and pyrite) mineralization were discovered on 
the 4 claim groups.

LOCATION A (7)

Location A consists of five unpatented mining claims west of Roberts Lake in 
Roberts Township. One drill hole, totalling 490 feet, was drilled on SI3015 and 7 
percent sulphide minerals were encountered in "seam and bands" in interbedded 
tuffs from 64 to 89 feet. Another hole, totalling 441 feet, was drilled on S130154 
and encountered 4 percent sulphide minerals in mafic tuff from 282 to 327 feet.

LOCATION B (8)

Property 8 consists of unpatented mining claims SI29766 and SI29765. A 
hole, totalling 268 feet, was drilled due north on claim S129765 and encountered 5

*An airborne electromagnetic and magnetic survey and some drilling was carried out 
in February 1968. Ed.
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percent sulphide minerals in seams and fractures in intermediate metavolcanics 
from 141 to 148 feet, 3 percent sulphide minerals from 148 to 201 feet, and 
quartzite, labelled Huronian, from 234 feet to the end of the hole. Interpretation of 
the latter result gives the northeast-striking fault at the southeastern end of Roberts 
Lake a dip of 10 to 15 degrees to the south.

LOCATION C (9)

Property 9 consists of unpatented mining claims SI31775, S131776, and 
S131778 in Roberts Township. A hole, totalling 342 feet, was drilled on S131775 
and encountered 5 percent pyrrhotite in intermediate volcanic tuff from 100 to 125 
feet, and granite from 328 to the end of the hole.

LOCATION D (10)

Property 10 consists of unpatented mining claim S129773. One hole, totalling 
254 feet, was drilled and encountered about 5 percent sulphide minerals from 94 
to 110 feet and 3 percent sulphide minerals from 122 to 179 feet in amphibolite 
and amphibolitic schist.

H. C. Humphries (11)

H. C. Humphries held, in 1967, eight unpatented mining claims, in 
northeastern Roberts Township, situated southwest of Roberts Lake and including 
the southeastern part of the lake. The western end of the claim group is underlain 
by metavolcanics and the eastern end by rocks of the Mississagi Formation and 
metavolcanics. A vertical hole was drilled, in May 1967, on claim S135032 on the 
northeastern shore of the lake on an outcrop of polymictic conglomerate of the 
Mississagi Formation. The hole was drilled to 110.5 feet in conglomerate described 
in a drill log, submitted by Mr. Humphries for assessment work credit, as 
composed of "angular to rounded pebbles Vs to l inch in diameter of quartz, 
quartzite, and granite in a coarse to fine-grained, dark coloured matrix with quartz 
grains, biotite, and detrital minerals. Scattered blebs and cubes of pyrite thin out 
with depth". At 62 feet, 20 percent pyrite in blebs is reported. Notation at end of 
log states: "No U3O8 encountered". The second hole was drilled, hi July 1967, on 
claim S137362 on the small outcrop on the southeastern tip of the large island in 
Roberts Lake. Here the Mississagi quartzites strike approximately east-west and 
have a vertical dip. This hole was drilled to 103 feet at 70 degrees due east. The 
rocks encountered are recorded as quartzite and argillite with much scattered 
pyrite. At 3 feet, 2.5 inches of quartz-pebble conglomerate were encountered and 
at 18 feet, 7 inches of radioactive, pyritiferous quartz-pebble conglomerate were 
encountered.
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L. Towers (47)

This property consists of leased mining claim S51471 in southeastern Fraleck 
Township. Jas. E. Thomson, of the Ontario Department of Mines, visited the 
property, in 1949, and wrote the following report, dated 1950, a copy of which is 
in the assessment files in Sudbury:

In 1949 H. Barry and L. Towers, of Sudbury, and associates held a group of [8] claims 
in the southeastern corner of Fraleck township. The main showing is on claim S-51471 [now 
leased] at a point where the motor road of the Poupore Lumber Company crosses the 
Wanapitei river. This private road extends northward from the highway near Skead village 
[Maclennan Township] and passes around the west side of Wanapitei lake. [This road is 
no longer passable between Skead and the north shore of Lake Wanapitei.]

The showing was being developed with a small diamond drill. Messrs. Barry and Towers 
were planning to install a small Gibson mill and recover gold from the small high-grade 
pocket by amalgamation.

The workings on the vein may be seen on the east side of the road at the bridge over 
the Wanapitei river. It runs along and near the edge of a ridge of medium-grained gabbro. 
The vein strikes N20 0 W, dips 65*E, and is traced on the surface for 350 feet. At the north 
end it disappears under talus and at the south end it appears to terminate in a series of 
flat stringers. The vein has a maximum width of one foot and over most of the exposed 
length is 2 to 6 inches wide. It is largely white quartz, slightly mineralized in places.

Most of the work has been done in small pits on the north end. Here, at one point 
there is a considerable amount of galena in a small pocket in the vein, but it is cut off 
by a fault. A selected grab sample of the heavy galena mineralization was taken by the 
writer [Thomson]. This assayed 12.93 per cent lead, 1.50 per cent copper, 1.49 ounces silver, 
and 0.91 ounces gold per ton.

A 95-pound sample of ore from this location was tested by the Mineral Dressing and 
Metallurgical Laboratories, Ottawa, in 1949 (Investigation No. M. D. 2597). The ore was 
found to contain galena, cerussite, anglesite, chalcopyrite, pyrite, arsenopyrite, covellite, and 
native gold.

The showing is much too small to be worked profitably. However, it is of some interest 
because there is evidence that the bed of the Wanapitei river is the locus of a major fault 
and that the showing is only a branching fracture from this structure. Northward along 
the east side of the Wanapitei there are other local shears that strike about parallel to the 
river and dip eastward. An upthrust of the sediments on the east side of the river would 
account for the repetition of the easterly-dipping Gowganda conglomerate here.

Roughly half a mile to the southeast of the showing described above there is a strong 
sheared zone striking about N20 0 W on the south side of a beaver pond on claim S-51468. 
This lies along the side of a diorite ridge. The sheared zone is several feet wide and contains 
a cherty quartz-carbonate vein that is reported to contain low gold values. The sheared zone 
is traced about 200 feet by old test-pits. [See Map 2212, back pocket.]

A grab sample taken by the author (Meyn) from the latter quartz-carbonate 
vein was assayed for 30 elements, by the Laboratory and Research Branch of the 
Department of Mines, and the following results are reported: a trace of gold, less 
than 0.1 percent of chromium, cobalt, lead, manganese, nickel, titanium, and zinc, 
and less than 0.5 percent copper.

SAND AND GRAVEL

As can be seen from Figure 3 there are large areas covered by glacial deposits 
of sand, silt, clay, and gravel. In many of these areas sand and gravel for local road 
construction have been derived very locally. For larger gravel deposits areas of 
thick glacial cover labelled 3 and 4, Figure 3 and the eskers should be investigated.
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RECOMMENDATIONS FOR FUTURE EXPLORATION

Uranium mineralization occurs at or near the base of the Huronian 
metasedimentary sequence in all three townships of the map-area. Consistently 
high values of mineralization have not been reported. It is possible that outlining of 
structural controls for ore deposition similar to the channelways and basement 
features of the Elliot Lake area will be necessary to locate uranium mineralization 
of economic importance.

Shears, subsidiary to the major fault of the area, the Upper Wanapitei Fault, 
have associated with them copper, lead, zinc, gold, and silver mineralization. A 
study of the fault pattern and shear zones, especially in Nipissing-type diabase in 
the vicinity of this fault, and outside of the map-area, may locate mineralization 
similar to that on the property of L. Towers.

Large areas of metavolcanics in Roberts Township and Creelman Township 
should be investigated for occurrences of sulphide mineralization, although the 
work done by The Hanna Mining Company (properties 7, 8, 9, and 10) has been 
largely negative in this respect.

Very minor molybdenite mineralization was observed in northeastern Roberts 
Township (property 1), and it has been reported to the author (verbal 
communication by H. Barry, prospector, 1967) that similar mineralization also 
occurs in the granite in north-central Fraleck Township.
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Vxx

Glacial striae.

Glacial fluting.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, vert 
ical).

Bedding, top (arrow) from grain grada 
tion; (inclined, vertical, overturned).

Bedding, top (arrow) from bedding; 
(inclined, vertical, overturned).

Schistosity; (horizontal, inclined, 
vertical).

Foliation; (horizontal, inclined, vertical).

47 00]

Geological boundary, observed.

Geological boundary, position 
interpreted.

Fault; (observed, assumed). Spot 
indicates down throw side, arrows 
indicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined).

Other road.

Trail, portage, winter road.

Building.

Township boundary with mileposts, 
approximate position only.

Surveyed line,approximate position only.

Property boundary, approximate 
position only.

Mining property (surveyed, 
unsurveyed). See list of properties.

LIST OF PROPERTIES
(as of 31 December, 1967) 

ROBERTS TOWNSHIP

Assembly Mines Ltd.
1. Elmridge location.
2. Roberts Lake location.

3. Dyno location.
4. Can-New-Mex Uranium Mines Ltd.

5. Can-New-Mex Uranium Mines Ltd.
6. Caverly, J., Sudbury. 

Hanna Mining Co., The
7. Location A.
8. Location B.
9. Location C.

10. Location D.
11. Humphries, H. C., Capreol.
12. La/iberte, E., Garson.
13. Massey, E., Sudbury.
14. Racicot, F., Sudbury.
15. Richer, R., Markstay,
16. Richer, R. .Markstay.

17. floss, C., Sudbury.
18. floss. H., Sudbury.
19. Ross, H., Sudbury.

CREELMAN TOWNSHIP
20. Assembly Mines Ltd. (North Creelman location).

21. Assembly Mines Ltd. (Leslie showing).
22. Can-New-Mex Uranium Mines Ltd.

23. Ferguson, J., Sudbury.
24. Ferguson, L., Sudbury.
25. Ferguson, N., Sudbury. 
26 Jerome, A. E., Estaire.
27. Jerome, A. E., Estaire.
28. Jonsmith Mines Ltd.
29. Massey, E., Sudbury.

FRALECK TOWNSHIP

30. Barry, H., Sudbury.
31. Barry, R., Sudbury.
32. Barry, R., Sudbury.
33. Barry, R., Sudbury.
34. Billoki, J. J., Sudbury.
35. Burns, J., Sudbury.
36. Burns, J., Sudbury.
37. Burns, J., Sudbury.
38. Canadian Johns-Manville Co. Ltd.
39. Caverly, J., Sudbury, •••••.
40. Caverly, J., Sudbury.
41. Daniels, W. L., Etobicoke.
42. Freeland, H., Sudbury.
43. Jerome, A., Wanapitel.
44. Leblanc, R., Sudbury.
45. Laframboise, R., North Bay.
46. Reid, G., Sudbury.
47. Towers, L., Sudbury.
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LEGEND

CENOZOIC"

RECENT
Fluvial clays and silts, swamp deposits.

PLEISTOCENE
1 " Clays, sand, gravel, till,

UNCONFORMITY

PRECAMBRIAN6 
PROTEROZOIC

LATE MAFIC INTRUSIVE ROCKS

12 Olivine diabase.

INTRUSIVE CONTACT

11 Quartz diabase (Nipissing-type).

INTRUSIVE CONTACT

HURONIAN

COBALT GROUP
LORRAIN FORMATION

10 Quartzite, argillite, conglomerate.

FAULTED CONTACT; CONFORMABLE CONTACT

GOWGANDA FORMATION
9 Undifferentiated. 
9a Polymictic conglomerate. 
9b Bedded arkose, feldspathic grey 

wacke.
9c Finely bedded argillite. 
9d Massive feldspathic greywacke.

UNCONFORMITY

BRUCE GROUP
SERPENT FORMATION

8 Quartzite, greywacke, argillite con 
glomerate.

ESPANOLA FORMATION

7 Limestone, marble, interbedded silt 
stone.

BRUCE FORMATION

6 Conglomerate, quartzite,

MISSISSAGI FORMATION
5 Undifferentiated.
5a Quartzite.
5b Argillite.
Se Quartz-pebble conglomerate.
5d Polymictic conglomerate.

UNCONFORMITY; FAULTED CONTACT

ARCHEAN
EARLY MAFIC INTRUSIVE ROCKS

4 Diabase, metadiabase.

INTRUSIVE CONTACT

GRANITIC ROCKS (ALGOMAN)
3a Quartz monzonite, granite, grano 

diorite, pegmatite. 
3b Porphyritic quartz monzonite.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTS
2 Undifferentiated felsic metavoican-

ics. 
2a Felsic schists of metavolcanic and

metasedimentary origin.

1 Undifferentiated mafic to interme 
diate metavolcanics.

1a Massive mafic metavolcanics, am 
phibolite, amphibol/tic schist.

1b Quartz-feldspar (-hornblende)-biotite 
schist.

1c Metaconglomerate.

Iron Formation

Breccia.

Ag Silver.
Au Gold.
Cu Copper.
Mo Molybdenum.
Pb Lead.
S Sulphide mineralization.

U Uranium.
Zn Zinc.

Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured and uncoloured parts 
of the map.

Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.


