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PRELIMINARY REPORT ON THE

GEOLOGY OF THE PASHKOKOGAN LAKE - EASTERN LAKE ST.JOSEPH AREA

DISTRICT OF THUNDER BAY

By 

A.M. Goodwin

INTRODUCTION 

Location

The map-area is bounded by Long. 90 0 10 f and 90 0 42 T W. and 
Lat. 50 0 55 T and 51 0 9 T N., in the District of Thunder Bay. It is 
23 miles long and 16 miles wide, or 350 square miles in area with 
its centre 60 miles north of Savant Lake station on the Canadian 
National railway. The area includes all of Pashkokogan Lake to 
the southeast, the eastern half of Lake St.Joseph to the north, 
and Doran Lake to the southwest.

Access

Provincial highway 599 from Savant Lake to Pickle Crow 
touches the northwest corner of Pashkokogan Lake and the east 
end of Lake St.Joseph, thus making the main part of the area 
readily accessible. Numerous smaller lakes and streams 
facilitate access to other parts of the area. Sanjo Bay, on 
the south shore of Lake St.Joseph in the centre of the map-area, 
leads directly to several large iron deposits.

Mapping Method and Outcrop Exposure

Field mapping was conducted by pace-and-compass traverses 
on a scale of l inch to T mile. Results were plotted on ~± mile 
cronaflex base maps provided by the Cartographic unit of the 
Ontario Department of Mines. Because the drift cover was known 
to be extensive, air photographs were examined in detail for 
potential outcrop areas before the field season. Field experience 
soon proved this to be an effective way of culling out heavy 
drift-covered zones which thereafter received minimum attention.

Outcrops are very scarce in the vicinity of numerous thick, 
morainal drift zones and eskers that trend southwesterly across 
the area. Between these belts, however, and along the shores of 
lakes and streams outcrops are reasonably plentiful. Until the 
middle of August the level of Lake St. Joseph was 6 to 10 feet 
below normal thus affording excellent shoreline exposures. By

-"-Geologist, Ontario Department of Mines.
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late season, however, heavy rains had partly restored normal 
lake level thereby substantially reducing the number of exposures

Previous Work

The east half of Lake St.Joseph was mapped by E.L. Bruce in 
1922.

Bruce, E.L., 1923, Eastern part of Lake St.Joseph; Ontario Dept 
Mines, Vol.XXXI,1922, pt.8, pp.33-38.

The entire map-area was included in a larger area subsequently 
mapped by W.S. Dyer^ on reconnaissance scale.
  .  .   . .. .  .. . . - . .   . - 
^Dyer, W.S., 1934* Geology of the Pashkokogan-Misehkow Area; 

Ontario Dept. Mines, Vol.XLII, 1933, pt.6, pp.1-20.

The map-area is included in the regional airborne magnetometer 
survey and mapping program conducted jointly by the Ontario 
Department of Mines and the Geological Survey of Canada.3

^Roads to Resources, Aeromagnetic Maps (I960), Maps 9HG,912G, 
921G,922Gj Ontario Dept. Mines and Geol. Surv. Canada. 
Map 51-1960, Geology-Lake St.Joseph, Kenora and Thunder 
Bay Districts, Ont., Sheet 52 O, Geol. Surv. Canada,1961.

Acknowledgments

The field party is indebted to members of the Ontario
Department of Lands and Forests, Pickle Lake, for effective assistance 
throughout the field season.

Steep Rock Iron Mines Limited and Little Long Lac Gold Mines 
Limited kindly provided detailed information on their Lake St, 
Joseph and Doran Lake properties respectively.

Field assistants were R.O. Rye, R.H. Ridler, R.J. Griffis, and 
L.E. Stephens. Mr. Rye, as senior assistant, conducted independent 
mapping. Mr. Ridler prepared the pre-season air photo outcrop 
survey.

GENERAL GEOLOGY

The consolidated rocks, of Precambrian age, comprise inter- 
banded metasediments and metavolcanics intruded by diorite, 
granite, and diabase. The metasediments consist mainly of quartz- 
biotite schist, staurolite-garnet-andalusite schist, quartz 
conglomerate, and banded iron formation. The metavolcanics 
consist predominantly of intermediate tuffs, flows and breccias, 
and metamorphic equivalents. The general rock sequence comprises
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two main belts of metasediments separated and overlain by 
metavolcanics.

Occasional dikes and sills of diorite and lamprophyre are 
present. Granitic stocks ranging up to 6 miles in diameter, as 
well as large regional granite masses are present. A single 
diabase dike was observed,

The table of formations is as shown on the accompanying 
map-sheet.

Metasediments

The metasediments underlie three belts in the map-area, in 
the centre, to the northeast, and to the southeast respectively. 
The main belt extends along the south shore of Lake St.Joseph 
from the west boundary of the Osnaburgh Indian Reserve to the 
west boundary of the map-area. This belt is 2,000-3,000 feet 
wide at the east end; it gradually widens westward to a maximum 
of 20,000 feet near Sanjo Bay, where it divides into two arms, 
each 4,000-6,000 feet wide, which together embrace the Doran 
Lake granite stock. The second band of metasediments,about 
3,000-5,000 feet wide, trends northwesterly across the northeast 
corner of the map-area. The third belt is situated in the extreme 
southeast corner of the map-area; it forms part of a much larger 
belt that extends many miles to the east. The metasediments 
within the belts have been highly folded so that present widths 
considerably exceed true stratigraphic thicknesses, which are 
estimated as follows: centre belt - 3,000-5,000 feet; northeast 
belt - 3,000-4,000; and southeast belt - at least 2,000 feet. 
The northeast and southeast bands may be stratigraphic 
equivalents. The centre band occupies a lower stratigraphic 
horizon.

The main components of the sedimentary belts are impure 
quartzites, greywacke, argillite, quartz conglomerate, tuff and 
metamorphic equivalents including quartz-biotite schist^ 
staurolite-garnet-andalusite schist and amphibolite. Light grey 
to greyish-brown quartz-biotite-plagioclase schist is the most 
common rock type present. Graded bedding and scour-and -fill 
structures are locally common, as for example near Sanjo Bay. 
Thicker sedimentary beds are commonly studded with garnet, 
staurolite, and andalusite metacrysts.

Irregular zones of quartz conglomerate are present on the 
south shore of Doran Lake and northeastward towards Sanjo Bay. 
Angular to sub-rounded, generally tabular unsorted fragments of 
quartz and cherty iron formation ranging up to 14 inches long are 
distributed in a variable matrix of quartz-biotite schist.
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The sedimentary bands contain a variable but significant 
proportions of dark grey to green, amphibole schist and more 
massive, generally mottled amphibolite. This is intercalated 
with normal metasediments as thin layers and irregular, 
concordant zones in a most intimate and intricate manner. The 
amphibole schists appear to represent metamorphosed tuffaceous 
material that was deposited with the normal sediments.

Banded Iron Formation

The main zones of iron formation are associated with 
sedimentary rocks in the vicinity of Sanjo Bay and Doran Lake. 
These zones contain many individual bands and lenses of iron 
formation distributed across many hundreds of feet of clastic 
sediments. The main zones of iron formation extend (1) along 
Sanjo Bay and 4 miles to the west; (2) from the southeast shore 
of Sanjo Bay eastward for 4 miles; and (3) along the west part 
of Doran Lake. Other thin, local bands of iron formation are 
present in the overlying volcanic rocks, as for example on the 
south shore of the northeast arm of Pashkokogan Lake and again 
on the shores of Pedlarpath Bay.

Iron formation is typically composed of interbanded quartz, 
magnetite, and quartz-biotite or amphibole schist. All ratios of 
quartz-magnetite layers to schist layers are present; the better 
grade material has a preponderance of iron-rich layers, whereas 
low grade material has a high schist content. The commercial 
ore bodies represent portions of iron formation zones that contain 
a relatively high proportion of quartz-magnetite layers, this is 
attributed in large part to duplication of iron bands by folding.

Individual iron zones range from thin isolated layers a 
few feet thick up to broad, continuous zones as much as 1200 
feet thick. However, even the thicker, more persistent zones 
contain considerable intercalated schist.

The intimate relationship of quartz-magnetite layers to schist 
is illustrated by the following, prevalent 3-fold succession, in 
ascending order: (l) grey quartz-biotite schist occasionally with 
graded bedding; (2) dark grey to black siliceous magnetite; and 
finally (3) pale grey to white quartz. In the leaner material 
the schist zone predominates. Richer material composed predomi 
nantly of the upper two layers is locally referred to as "zebra" 
formation. Where present, this three-fold sedimentary sequence, 
or triplet, serves as a useful stratigraphic top indicator.
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Metavolcanics

Much of the area south and east of the main sedimentary 
belt near Lake St.Joseph is underlain by assorted acid to basic 
metavolcanic flows and pyroclastic rocks. In general andesitic 
volcanic rocks predominate in a southwesterly-trending belt that 
lies between Lake St.Joseph and Pashkokogan Lake. Light-grey, 
more acidic volcanic rocks, probably of dacitic composition, 
are more common near Pashkokogan Lake to the south.

Local thin bands and lenses of metasediments and of cherty, 
pyritiferous iron formation are present in the predominantly 
volcanic rocks.

Of the andesitic rocks, massive and pillowed flows, tuffs, 
and breccias are present in about equal proportions. The more 
acid volcanic rocks are predominantly in pyroclastic forms such 
as tuffs and breccias. There is considerable intermingling of 
the different volcanic rock types. Thus, thin andesitic flows 
are interbanded with dacitic breccia; thin bands of dacitic 
tuff and breccia lie between andesitic flows; and mixed breccias 
composed of dacitic fragments in an andesitic matrix are common. 
Quartz porphyry flows and breccia are present locally as on the 
northwest shore of Sanjo Bay. In general, the relations point 
to rapid outpourings and intermingling of assorted volcanic 
flows and pyroclastics.

Thin zones of disseminated pyrite-pyrrhotite occur 
sporadically throughout the volcanic sequence. The zones 
rarely exceed 5 feet wide and 100 feet long.

The intimate relationship of volcanic and sedimentary 
rocks is well illustrated by exposures near Osnaburgh House 
on the west shore of the northeast arm of Lake St.Joseph. Here, 
bands of amygdaloidal, andesitic volcanic breccia are interzoned 
with quartz-biotite metasedimentary schist. The contacts 
between volcanic and sedimentary rocks show no sign of erosion 
or discordance. These relations indicate that volcanics, 
pyroclastics, and sediments were deposited simultaneously.

Diorite

Younger intrusive rocks of dioritic composition are 
restricted to occasional diorite masses and narrow lamprophyre 
dikes present in the older volcanic and sedimentary rocks. 
Several large masses of amphibolite within the volcanic rocks, 
previously interpreted as younger intrusions, are considered 
to represent metamorphosed, fine-grained, volcanic rocks.
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Granitic Rocks

Massive to porphyritic granite forms numerous stocks 
dikes and sills of varying sizes as well as large regional 
masses. The north boundary, with the exception of the extreme 
northeastern portion, is underlain by the south margin of a 
large, irregular granite mass that extends many miles to the 
north. A large granite stock 6 to 8 miles in diameter lies 
between Doran Lake and Lake St.Joseph. At least 6 smaller 
granite masses, each l to 2 miles in diameter are present in 
volcanic rocks near Pashkokogan Lake.

The common rock type is grey to pink, massive, medium- 
grained biotite granite. A faint gneissosity is commonly 
present near the margins of the stocks. The granite mass that 
forms the north shore of Lake St.Joseph contains many pegmatite zones 
up to 7 feet wide composed of quartz, feldspar, biotite and 
muscovite, black tourmaline, and rarely garnets.

The south margin of the map-area is underlain by migmatite, 
or highly foliated, impure granite gneiss containing many 
concordant layers of volcanic rocks in various stages of transfor 
mation to granite. In a typical gradational contact, across 
1,000 to 5,000 feet, massive to gneissic granite to the south 
grades through gneissic granite with increasing interfoliated 
volcanic schist, to silicified volcanic schist with numerous 
granite-pegmatite sills, dikes, and irregular masses.

Diabase

A single northwest-trending diabase dike, 2 to 3 feet wide, 
was observed cutting acid volcanic breccia on the southwest 
shore of Lake St.Joseph 2 miles east of the west boundary of 
the map-area.

STRUCTURAL GEOLOGY

Stratigraphic tops are indicated mainly by pillow structures 
in volcanic flows, and graded bedding and channeling in clastic 
sedimentary rocks. Numerous drag-folds indicate the direction 
and amount of local plunge.

Folds

A northeasterly-trending and plunging anticline constitutes 
the main structural element in the map-area. The axis of this 
fold extends from the west boundary of the map-area through 
the Doran Lake stock, along the south shore of Lake St.Joseph, 
to the Osnaburgh Indian Reserve. Accordingly, sedimentary and
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volcanic rocks along the shores of Lake St.Joseph and north 
west shore of Sanjo Bay lie, for the most part, on the north 
limb of the fold and face to the north. On the other hand, 
rocks near Doran Lake, the southeast shore of Sanjo Bay and the 
north half of Pashkokogan Lake lie mainly on the south limb 
with tops south. The angle of plunge ranges from 35 to 55 
degrees eastward near Sanjo Bay to 75 to 90 degrees eastward 
near Pedlarpath Bay and to the east. Dragfolds at the west end 
of Doran Lake suggest a steep west plunge at that location.

In addition to the main anticlinal fold, possible synclinal 
and anticlinal axes extend northeasterly across the south half 
of Pashkokogan Lake, as indicated by (l) the shape of local drag- 
folds, and (2) the distribution of nearby acid and basic 
volcanic zones,

Dragfolding is a very common local feature, particularly 
near Sanjo Bay where the two limbs of the main anticline unite, 
and again at Doran Lake, In both cases, duplication of iron 
zones by folding appears to have been a major factor in the 
formation of commercial iron ore bodies.

Faults

No faults of significance were noted in the map-area. Small 
transverse fractures involving movements of up to 2 feet in 
magnitude are locally present. Local zones of shearing were 
encountered in diamond-drilling near Sanjo Bay. It is possible 
that some fault zones lie beneath the extensive drift cover. On 
the whole, however, it appears that the rocks of the area have 
yielded largely by folding rather than by extensive fracturing,

ECONOMIC GEOLOGY

Considerable exploration and development work have been 
done on large ccncentrating-type magnetite orebodies associated 
with iron formation near Sanjo Bay and Doran Lake. A spodumene- 
bearing pegmatite zone occurs near Pashkokogan Lake. Numerous, 
small zones of disseminated sulphides are present in the volcanic 
and sedimentary rocks,

Iron

San.jo Iron Mines Limited

Locations This company y a wholly owned subsidiary of Steep Rock 
Iron Mines Limited holds a group of 181 claims on the southeast 
shore of Lake St,Joseph, The claim group covers the main iron 
zone at Sanjo Bay and 4 miles to the west, A large area
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surrounding the claim group extending from Doran Lake on the west 
to Pashkokogan Lake on the east, and from Lake St.Joseph on the 
north to Medcalf Lake on the south has been withdrawn from 
staking by the Ontario Department of Mines in order to assist 
the owner in orderly development of the orebodies.

History: Staking and preliminary exploration of the area began 
in 1956. Since then, work has included, besides normal staking 
activities, an airborne magnetic survey, ground magnetometer 
surveys, geological mapping, 23,000 feet of diamond-drilling, 
large scale bulk sampling involving shaft sinking and cross 
cutting, extensive metallurgical test work, and general 
engineering studies.

General Geology: The country rock is composed of banded iron 
formation and metamorphic schist together with some diorite and 
granitic rocks. The rocks have a general east-west strike and 
steep south dip. They have been highly folded. Dragfolds in 
the vicinity plunge eastward to northeastward at 35 to 55 degrees

Orebodies; Two large bodies of concentrating-type magnetite ore 
have been proved. The orebodies are referred to as the North 
zone and South zone respectively. They form westerly to north 
westerly-trending zones lying en echelon and roughly 4,000 
feet apart. The North zone is situated near the northwest 
corner of Sanjo Bay and the South zone l mile to the southwest.

The North zone has been explored over a strike length of 
13,000 feet, to a vertical depth of 700 feet by 26 diamond-drill 
holes. It was further examined at midlength by means of a 
vertical shaft and crosscut. The orebody is approximately 
11,000 feet long, 500 to 1,200 feet wide and at least 700 feet 
deep. Open pit reserves are estimated to exceed 300 million 
tons .

The South zone has been explored over a strike length of 
15,000 feet, to a vertical depth of 500 feet by 13 diamond- 
drill holes. The orebody is approximately 13,000 feet long, 
ranges from 300 to 800 feet wide, to a depth of at least 550 
feet. Open pit reserves are estimated to exceed 250 million 
tons .

Composition and Grade; The orebodies represent zones containing 
a relatively high proportion of banded iron formation. This 
concentration of iron bands is attributed in large part to 
duplication of iron bands by folding. The banded iron formation 
itself is composed of fine-grained magnetite, quartz and 
silicates, together with some hematite and carbonate.
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The average grades of the North and South zones are 
estimated at 23.8 percent soluble Fe and 22.2 percent soluble 
Fe respectively. Davis Tube tests indicate a concentrate 
containing 67.6 percent soluble Fe with a weight recovery of 
30.5 percent can be made from North Zone ore. Similar tests 
indicate that a concentrate containing 67.6 percent soluble 
Fe with a weight recovery of 27.9 percent can be made from 
South zone ore.

Doran Lake Property

Location; The Doran Lake property of Belcher Mining Corporation 
Limited and Lun-Echo Gold Mines Limited consists of 81 claims 
covering the west portion of Doran Lake.

General Geology: The area is underlain by banded iron formation 
and metamorphic schists together with some granitic rocks. The 
rocks have a general east-west strike and steep south to vertical 
dip. They have been considerably folded and crumpled.

History: Since 1957 the property has been explored by ground 
magnetometer survey, geological mapping, and 7,500 feet of 
diamond-drilling.

Ore Material; The iron formation is composed of very thin banded, 
fine-grained, siliceous magnetite with minor amounts of specularite 
and pyrite. It is intimately associated with quartz-mica schist 
which occurs interbanded with iron-rich layers and as large waste 
zones in the orebodies. Most of the main orebody lies beneath 
Doran Lake.

Tonnage; On the basis of work to date the owners estimate that 
the property contains in excess of 350 million tons of concentrating 
magnetite ore to a depth of 500 feet. The ore is distributed in 
two zones referred to as the North and South zones respectively.

Grade; The average grade of the ore zones is estimated at 19.2 
percent magnetic Fe. Magnetic recovery test work indicates a 
weight recovery of 27-9 percent at a ratio of concentration of 
3.58 r 1.

Lithium

A spodumene-bearing zone roughly 50 feet wide and 150 feet 
in exposed length is situated on the northeast shore of the 
southeast bay of East Pashkokogan Lake l mile northeast of the 
mouth of Savant River, There is evidence of recent trenching and 
line-cutting in the vicinity.
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A chip sample taken by the writer across the width of 50 
feet was analysed by the Laboratories Branch with the following 
results t

Li20 - 1.25 percent
Beryllium - Trace (about 0.03 percent)
Cesium - Trace (about 0.03 percent)
Rubidium - Trace - Low (about 0.15 percent)

Disseminated Sulphide Zones

Numerous small, local, conformable zones of disseminated 
pyrite-pyrrhotite are present in the volcanic and sedimentary 
rocks of the area. The zones are generally l to 5 feet wide and 
20 to 80 feet long. They contain variable disseminated pyrite 
and pyrrhotite, commonly with some magnetite. During the field 
season, 16 representative zones were sampled. The assay results 
all give traces only of copper, nickel, vanadium, and chromium. 
Of the 16 samples, 8 assayed nil in gold, and 8 assayed trace 
in gold. These results offer little encouragement. They 
indicate that such disseminated sulphide zones in the area are 
of no commercial interest.



PASHKOKOGAM - EAST LAKE ST.JOSEPH AREA

LEGEND 

GRANITIC ROCKS:

Massive and porphyritic granite, pegmatite, migmatite.

INTERMEDIATE TO ACID VOLCANIC ROCKS (mainly dacitic):

Breccia, tuff, massive lava, and metamorphic equivalents.

INTERMEDIATE TO BASIC VOLCANIC ROCKS:

Massive lava, pillow lava, breccia, tuff, and 
metamorphic equivalents.

BANDED IRON FORMATION:

Iron formation (chert, magnetite, pyrite), quartzite, 
argillite, greywacke, tuff, and metamorphic equivalents,

SEDIMENTARY ROCKS:

Quartzite, argillite, greywacke, conglomerate, tuff, 
and metamorphic equivalents including quartz-mica 
schist, staurolite-garnet-andalusite schist, 
amphibolite.


