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Preliminary Report
on the

Geology of the Jackfish-Middleton Area 
By J. W. R. Walker

Introduction
During the 1953 field season, reconnaissance mapping on a scale of l inch to 

V4 mile was done along the north shore of Lake Superior on a strip about 6 miles 
wide bounded by the Little J*ic River on the east and Jackfish Lake on the west. 
In the summer of 1954 the work was extended northward to about latitude 490 
and westward to meet the area covered by the Schreiber and Big Duck-Aguasabon 
maps. 1 The areas in the immediate vicinities of Foxtrap, Prairie, and Glory lakes 
were only investigated by aeroplane reconnaissance and cursory shore-line work. 
A very brief reconnaissance was also made along the Ontario Paper Company's 
road that leads from Ney s station on the Canadian Pacific railway to Killala Lake.

Acknowledgments

The author is indebted to E. G. Pye, resident geologist for the Ontario Depart 
ment of Mines at Port Arthur for information concerning the area. Clem Downey 
of Schreiber also provided much valuable information.

Capable field assistance was given by T. R. Gledhill, R. W. Broughton, and 
G. Bahyrycz in 1953, and by F. A. Russell, K. B. Culver, and M. M. Fergusson 
in 1954. Mr. Gledhill was responsible for about half the field mapping in the 1953 
season.

Topography

The terrain is rugged, with cliffs in places 300 feet high. About 70 percent 
of the area is bedrock, the best exposures being on lake shores and in stream beds. 
Dense brush and windfall hamper mapping and traversing. The streams are short 
and swift and follow fault and fracture patterns.'

Access

The main line of the Canadian Pacific railway crosses the southern part of 
the area. Highway No. 17, running close to the railway, has now been completed 
as far east as Marathon, so that it is possible to drive to the area from Nipigon 
or Port Arthur.

1G. A. Harcourt, The Southwestern Part of the Schreiber Area, and M. W. Bartley, 
The Northeastern Part of the Schreiber Area, Ont. Dept. Mines, Vol. XLVII, 1938, pt. 11 
(map No. 47j Schreiber Area, District of Thunder Bay, Ontario. Scale, l inch to Vi mile.)

M. W. Bartley, Geology of the Big Duck-Aguasabon Lakes Area, Ont. Dept. Mines, 
Vol. XLIX, 1940, pt. 7 (map No. 49k Big Duck-Aguasabon Lakes Area, District of 
Thunder Bay, Ontario. Scale, l inch to V-i mile).



Good trails and portages are scarce. There is a canoe route from Jackfish 
station to Cairngorm Lake via Little Santoy, Santoy, and Diable lakes. The 
Praire River north of the railway is bouldery and obstructed by many log jams 
but is navigable in a light canoe. A road, maintained by the Longlac Pulp and 
Paper Company, runs north from Terrace Bay to Lower Lake on the Aguasabon 
River. From here a good trail leads to Owl Lake.

It is possible to land light aircraft on several lakes in the northern part of the 
area. There are nearby air bases at Schreiber and Pays Plat.

General Geology
All the consolidated rocks in the area are Precambrian. The following table is 

a tentative arrangement of the formations mapped:

Table of Formations
CENOZOIC

Recent and Pleistocene: Muskeg and fresh water deposits; sand, gravel, and boulders.

Unconformity 
PRECAMBRIAN

I ate Precambrian- JDiabase dikes (Keweenawan).
Late Precambrian. j Conglomerate, quartzite (Animikian ?).

Unconformity
Granitic Rocks: Aplite, pegmatite, porphyries, pink and 

grey hornblende and biotite granite and gneiss; 
hybrid granites.

Red hornblende-biotite syenite, augite syenite, nepheline syenite. 
Gabbro.

Intrusive Contact
Early Precambrian: Greywacke and slate; minor quartzite and conglomerate;

quartz-sericite-biotite-garnet schists and gneisses from sediments. 
Acidic Volcanics: Agglomerate and tuff; porphyritic lava;

quartz-sericite-garnet schist and gneiss; minor layers of
sediments and basic volcanics. 

Basic to Intermediate Volcanics: Pillow lava and tuff;
diabasic to dioritic lava; chlorite-biotite-hornblende-garnet
schists; black hornblende-plagioclase-garnet gneiss; chert and
minor acidic and sedimentary layers.

The basic and acidic volcanics and sediments are interbedded and generally 
in conformable contact throughout the area. The basic volcanics are greatest in 
areal extent. Variolitic pillow lava, fragmental lava, fine-grained massive lava, 
and bedded intermediate tuffs predominate. Numerous horizons of diabasic and 
coarse-grained dioritic lava also occur. Gradations of these rocks into fragmental 
and pillow lavas suggest that they are coarse-grained phases of the flows and not 
intrusive sills. Carbonatization of the basic volcanics is widespread, increasing in 
intensity near faults.

The acidic volcanic rocks are exposed mainly in the northern parts of the 
area, although many of the small islands lying within a mile of the shore of Lake 
Superior are composed of this rock. Pink porphyritic lava, characterized by 
bluish, opalescent quartz eyes, predominates and grades into fine-grained massive 
acidic lava and tuff. Agglomerates containing elongate fragments of porphyritic 
or massive lava in a pale-green matrix are interbedded with narrow basic flows. 
Granophyric layers are associated with coarse-grained dioritic lava northwest of 
Jackfish Lake.

The sediments are mainly greywackes having graded bedding with slaty tops; 
cross-bedding is less common. In places the bottoms of beds are conglomeratic. 
A few quartzite beds were found interbedded with the greywackes and volcanic 
rocks. A problem encountered in mapping was the distinction between acidic



and intermediate tuffs and interbedded greywacke. Most of the greywacke occupies 
an east-trending belt, averaging 2 miles in width, across the south-central part 
of the area.

Near contacts with the acidic intrusives and in the roof-pendant structures 
around Larry Creek, with Cairngorm and Owl lakes, the basic volcanics become 
black hornblende-plagioclase-garnet gneisses and schists. The acidic volcanics 
and greywackes become quartz-sericite-garnet schists and gneisses. Biotite is 
more commonly developed in the greywackes. In places the schists are minutely 
crenulated.

Adjacent to and forming inclusions in the granite are migmatitic gneisses and 
"sandy," grey quartz-feldspar-biotite gneisses. These rocks are shown as sedi 
ments on the map, although some of them could have been derived from tuffs.

Basic intrusives seem to be of infrequent occurrence in the area mapped. A 
gabbro sill outcropping on the west shore of Owl Lake extends several miles to 
the west as shown on the Big Duck-Aguasabon map. 1

In the eastern part of the area near Middleton and north along Deadhorse 
Creek there are small stocks and sills of gabbro. This rock is an early basic differ 
entiate of the syenites that form a batholith extending from Middleton to Mara 
thon, 20 miles to the east.2 Most of the intrusive is red hornblende-biotite syenite 
intermixed with brown augite syenite and pink-to-grey nepheline syenite. The 
nepheline is characteristically altered to a brick-red mineral, "hydronepheline". 
Coarse pegmatitic phases of the syenites are common. Increasing in quartz, the 
syenites grade into granites 5 miles north of Lake Superior.

The batholithic intrusives south of Killala Lake, around the upper Prairie 
River, Foxtrap Lake, Santoy Lake, Jackfish Lake, and the north ends of Cairn 
gorm and Owl lakes are mainly pink and grey hornblende or biotite granites, with 
porphyritic, aplitic, and gneissic phases. Grey granites seem older than pink 
granites throughout the area. Dark hybrid rocks occur along some contacts with 
volcanics or sediments. Around the southern parts of Cairngorm and Owl lakes 
there is a complex mixture of interlayered granite gneiss, aplite, pegmatite, and 
hybrid rocks. Pegmatites inject adjacent volcanics or sediments.

Several bosses of fresh biotite granite penetrate the central part of the 
volcanic-sedimentary belt.

About a mile north of McKellar Harbour there is a small outcrop of con 
glomerate containing angular pebbles of granite porphyry, slate, and quartzite hi 
a red arkosic matrix. The rock apparently rests unconformably upon the sur 
rounding greywackes. Possibly it is a remnant of flat-lying "Animikian" conglom 
erates, which are exposed here and there along Lake Superior, both near Schreiber 
and farther west towards Nipigon.

Diabase dikes, ranging from a few inches to 500 feet wide, are common in 
all parts of the area.

Structural Geology 
Folding

In the main volcanic-sedimentary belt bordering Lake Superior, the regional 
strike of bedding, schistosity, and gneissosity is about N.700E.; all dips are vertical

1M. W. Bartley, Geology of the Big Duck-Aguasabon Lakes Area, Ont. Dept. Mines, 
Vol. XLIX, 1940, pt. 7 (map No. 49k).

*H. L. Kerr, Nepheline Synenites of Port Coldwell, Ont. Bur. Mines, Vol. XIX, 1910 
pt. l, pp. 194-232.

J. E. Thomson, Geology of the Heron Bay Area, District of Thunder Bay, Ont. Dent 
Mines, Vol. XL, 1931, pt. 2, pp. 21-39. F



or nearly so, and some beds are overturned a few degrees. Tops of greywacke beds 
in places have good slaty cleavage.

Flows and sediments are isoclinally folded. The fold axes shown on the 
accompanying map have been inferred mainly from top determinations in pillow 
lavas, greywackes, or acidic tuffs. There is a well-defined anticline in the pillow 
lavas east of Jackfish station; the probable eastern extension of this same fold 
occurs in the greywackes north of McKellar Harbour. A steeply dipping belt of 
volcanics forms a syncline trending N.700W. from Santoy Lake. Conflicting top 
determinations across short distances point to minor isoclinal folding along the 
limbs of the major folds.

The north-trending beds around Larry Creek are probably remnants of the 
east flank of a basin that occupied what is now the northern part of Santoy Lake. 
The shallow-dipping north- and northwest-trending beds around Cairngorm and 
Owl lakes represent flanks of an unroofed dome. Attitudes in the granite gneisses 
near the centre of this structure are horizontal.

Small-scale drag-folding characterizes most of the schists and gneisses around 
the batholiths.

Faulting

Evidence of faulting in the area includes topographic lineaments and local 
ized carbonatization, silicification, sulphide mineralization, and intense schistosity. 
Most faults strike either northwest or north. A fault zone characterized by talc- 
chlorite and graphite schists strikes about N.700E. and is expressed in part by 
a prominent scarp bordering the south edge of Steel Lake.

Normal or high-grade thrust faulting with dominant dip-slip movement may 
account for the apparently small horizontal displacements along most of the faults.

Two sets of regional fractures, one striking north and the other striking 
about N.700W., contain vertically dipping diabase dikes.

Economic Geology
Although the area has been prospected intermittently since 1875, no large 

orebodies have been found. Ruggedness and inaccessibility are, in part, respon 
sible. Sulphide mineralization, as shown on the accompanying map, is wide 
spread, and careful examination of the big ravines and brush-covered hillsides 
might prove rewarding. Brief descriptions of the chief mineral occurrences in the 
area follow.

Gold

The Empress mine north of Jackfish Lake was discovered in 1895 and 
produced gold until 1900. Native gold occurs with pyrite in narrow quartz veins, 
which strike N.700E., parallel to the local schistosity. The veins dip deeply north. 
The wall rock is chloritized, carbonatized intermediate tuff. Assay results are not 
available.

Two miles north of the Empress mine there is the old Ursa Major mine from 
which grab samples from east-striking quartz veins in chloritized hornblende- 
garnet schists reportedly yielded values in gold. The main vein averages 15 feet in 
width and has been traced for about 900 feet along strike.

Other gold-bearing quartz veins are reported in the granites on the west side 
of Jackfish Bay, and in the volcanics Vi mile south of Fishnet Lake. Assays of 
grab samples from several mineralized shear zones in the area show traces of gold.



Copper

On the east arm of Goldbar Lake a drag-folded shear zone, 3-5 feet wide, 
is injected by quartz stringers and heavily-mineralized with pyrite, chalcopyrite, 
and sphalerite. The wall rock is sericite-garnet schist derived from acidic vol 
canics. A grab sample of typical mineralized materials taken by the author assayed 
0.01 ounces of gold per ton and 4.63 percent copper. This property, known as 
the Little Pic copper mine, was recently acquired by Tomcar Mines, Limited.

Disseminated chalcopyrite occurs in the gabbro just northeast of Middleton. 
Moneta Porcupine Mines, Limited, drilled the occurrence in June, 1954, but the 
results were not available to the author.

Lead-Zinc-Silver

On the west side of Deadhorse Creek, 1A mile north of the Canadian National 
railway, a narrow zone of galena-sphalerite mineralization and carbonate altera 
tion crosses greywacke and a north-striking diabase dike. Red syenite dikes cut 
the greywacke. Sulphides occur mainly in a vein averaging l inch wide and 
striking N.300W. The vein is richest where it transects the diabase. In 1952 and 
1953 Saratoga Exploration Company, Limited, sank a shaft and drove a 300- 
foot adit along the vein. A grab sample taken by the author and submitted to 
the Provincial Assay Office gave 25.20 percent lead, 28.81 percent zinc and 55.86 
ounces of silver per ton.

About V-2. mile north of highway No. 17, on the west side of Deadhorse 
Creek, a 4-inch calcite vein contains narrow seams of galena, sphalerite, and 
pyrite. The vein strikes about N.800W. and has been stripped for 600 feet along 
its strike. The wall rock is silicified, chloritized intermediate lava. A grab sample 
of the vein matter taken by the author was submitted to the Provincial Assay 
Office. It assayed 27.04 percent lead, 16.84 percent zinc, and 56.40 ounces of 
silver per ton.

Galena, sphalerite, and pyrite occur in the graphite schists 1A mile east of 
the Steel River bridge on the Canadian Pacific railway. Values in silver and gold, 
hi addition to lead and zinc, are reported to be present.

Molybdenum

About Vi mile south of the southwest corner of Owl Lake a zone of molyb 
denite mineralization trends north along the contact between granite and hybrid 
gneiss on the east and basic tuffs on the west. Quartz veins cut the granite and 
are perpendicular to the contact. Scattered flakes of molybdenite occur both in 
the veins and as a rock mineral in the granite. A grab sample taken by M. W. 
Bartley1 showed 1.68 percent molybdenum and 0.03 ounces of gold per ton.

The author noted a few flakes of molybdenite elsewhere in the pegmatite- 
granite gneiss complex between Cairngorm and Owl lakes.

Iron

Flat-dipping lenses of titaniferous magnetite occur in the gabbro and augite 
syenite between Middleton and the Little Pic River. Rock cuts on highway No. 
17 expose some of the veins. Thicknesses range from less than l to 20 feet. An 
average of several analyses made available to the author gives about 37 percent

1M. W. Bartley, The Northwestern Part of the Schreiber Area, Ont. Dept. Mines, Vol. 
XLVII, 1938, pt. 9, p. 40.



iron, 5 percent titanium, l percent manganese, and 30 percent silica. Phosphorus 
(P-O-,) runs about l percent, and sulphur about 0.10 percent. Under present 
conditions, the titanium content is too high for an iron ore and too low for a 
titanium ore.

Very few outcrops of bedded iron formation were seen within the map area. 
Cherty layers in the basic volcanics contain practically no iron. Numerous mag 
netic attractions might indicate local concentrations of magnetite or pyrrhotite.

Pyrite

A mile north of highway No. 17, on claim T.B.40861, a 40-foot-wide zone 
of sheared greywacke contains about 30 percent massive and disseminated pyrite. 
The zone is steeply dipping and strikes about N.65 0E.

Massive and disseminated pyrite and pyrrhotite outcrop on Lake Superior, 
Vz mile south of the Steel River. The mineralization follows a 100-foot-wide 
shear zone striking N.600E. along the volcanic-sedimentary contact.

Radioactivity

Radioactivity has been reported at two places within the map area, one near 
the granite-volcanic contact about Vi mile northeast of Jackfish Lake, and the 
other Vi mile west of Owl Lake in basic tuffs along the north edge of a gabbro sill.
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LEGEND

CENOZOIC

RECENT AND PLEISTOCENE 

Muskeg.

Sand, gravel, clay and boulders.

GREAT UNCONFORMITY

PRECAMBRIAN

LATE PRECAMBRIAN

Diabase (Keweenawan).

Conglomerate, quartzite (Animikian ?).

Granitic rocks: aplite, pegmatite, por 
phyries; pink and grey hornblende and 
biotite granite and gneiss; hybrid 
granites.

Red hornblende-biotite syenite, augite 
syenite, nepheline syenite.

INTRUSIVE CONTACT

Greywacke and slate; minor quartzite 
and conglomerate; quartz-sericite- 
biotite-garnet schists and gnersses from 
sediments.

Acidic volcanics: agglomerate and tuff; 
porphyritic lava; quartz-sericite-garnet 
schist and gneiss; minor layers of sedi 
ments and basic volcanics.

Basic to intermediate volcanics: pillow 
lava and tuff; diabasic to dioritic lava; 
eh lor ite-biotite-horn blende-garnet 
schists; black hornblende-plagioclase- 
garnet gneiss; chert and minor acidic 
and sedimentary layers.
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ffa/'/way.

Highway.

Wagon road.

Trail, portage.

Glacial striae.

Geological boundary.

Horizontal bedding.

Strike and dip; direction of top unknown.

Strike and vertical dip; direction of top 
unknown.

Strike and dip; top in direction of arrow.

Strike and vertical dip; top in direction 
of arrow.

Strike and dip of overturned bedding; 
beds face in direction of arrow and dip 
in direction of loop.
Direction (arrow) in which inclined beds 
face as indicated by gradation in grain 
size.
Direction (arrow) in which vertical beds 
face as indicated by gradation in grain 
size.
Direction (arrow) in which overturned 
beds face as indicated by gradation in 
grain size.

Direction (arrow) in which beds face as 
indicated by gradation in grain size. 
Direction of dip unknown.

Direction (arrow) in which inclined beds 
face as indicated by cross bedding.

Direction (arrow) in which overturned 
beds face as indicated by cross bedding.

Direction (arrow) in which overturned 
beds face as indicated by relationship 
of cleavage and bedding.

Flow contact; flows face in direction of 
arrow.

Direction in which lava flows face as 
indicated by shape of pillows.

Synclinal axis.

Anticlinal axis. 

Strike and dip of schistosity. 

Strike of vertical schistosity. 

Strike of schistosity, dip unknown. 

Strike and dip of gneissosity. 

Strike of vertical gneissosity. 

Horizontal gneissosity. 

Stratiform foliation, inclined. 

Stratiform foliation, vertical. 

Stratiform foliation, dip unknown.

Lineation

Drag-folds. (Arrow indicates direction of 
plunge).

Fault, indicated or assumed. 

Fault, inclined, 

Sulphide mineralization. 

Magnetic attraction.
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Geology by J. W. R. Walker and assistants, 1953-54.

	 PROPERTIES AND MINERAL OCCURRENCES

1. Empress mine (gold).

2. Ursa Major Mines Ltd. (gold).

3. Tomcat Mines Ltd. (Little Pic) (copper).

4. Saratoga Exploration Co. Ltd. (lead, zinc, silver).

5. Simard-Swetz (lead, zinc, silver, gold, pyrite).

6 . Owl Lake (molybdenite).

7. Renshaw-Tripp (iron, titanium, copper).

8. Alvey (pyrite).

PRELIMINARY MAP OF THE JACKFISH-MIDDLETON AREA, DISTRICT OF THUNDER BAY, ONTARIO.


