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PREFACE

During the 1977 field season the Geological Branch, Division of Mines, 
conducted field work on 38 geological field projects, 2 geophysical pro 
jects, 1 geochemical project, and 6 mineral deposit studies. Cooperative 
geochronologic studies involving staff of the Royal Ontario Museum, and 
airborne radiometric and lake sediment geochemical surveys in coopera 
tion with the Geological Survey of Canada were also undertaken. With 
the support of the Ministry of Northern Affairs, an engineering geology 
terrain evaluation of a large part of northern Ontario was initiated, peat 
deposits in the Thunder Bay-lgnace area were examined, and investigation 
was conducted by the Branch in the Onakawana lignite area. The Branch 
also participated with the Ontario Centre for Remote Sensing, Ministry 
of Natural Resources, in surficial mapping of Ontario north of Latitude 
500 N. The Ministry of Treasury Economics and Intergovernmental Affairs 
provided support for geological surveys and mineral deposit studies in the 
Pembroke-Renfrew area.

The locations of the areas investigated are shown on the map of the 
Province, at the beginning of this report. The preliminary results of the 
work are outlined in this summary, which contains reports prepared by 
leaders of each of the projects. In these reports, some emphasis has been 
placed on the economic aspects of the different investigations. It is the 
hope of the Geological Branch that the information thus provided will 
help in the mineral resource evaluation of these areas and so will be a 
valuable aid to mineral prospecting and resource planning in the Province. 
Also as a direct result of this summer's work, research was undertaken on 
seven theses at the B.Se. and graduate level.

Coloured maps and final detailed reports covering most of the field 
projects are being prepared for publication. In the interim, however, 
uncoloured preliminary geoscience maps with comprehensive marginal 
notes, will be released for distribution mostly during the winter of 1977- 
1978. These will mainly be published at the field scale of 1 inch to Y* 
mile, 1 inch to 1 mile, or 1 inch to 2 miles. Notices of the releases will be 
mailed to all persons or organizations on the Division of Mines notification 
list, and will be published in the technical journals and other media.

ill
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PRECAMBRIAN GEOLOGY SECTION SURVEYS, 1977 

V.G. Milne 1

During the 1977 field season bedrock geological surveys and regional 
studies of six major geological belts and tectonic provinces were under 
taken in the Precambrian Canadian Shield area of Ontario. In all 24 
projects were worked on and of these 17 were directed by staff of the 
Section, 6 by contract staff and 1 by a Resident Geologist. Two of the 
contract projects in the Renfrew area (No. 21 and 22) were funded by 
the Ministry of Treasury, Economics and Intergovernmental Affairs as 
part of that ministry's program to encourage regional development. 
About 2430 km 2 (940 square miles) were mapped at detailed scale 
(1:31,680 or 1:12,000) and approximately 9600 km 2 (3,700 square 
miles) at reconnaissance scale (1:63,360 or 1:126,720).

In the Uchi Belt detailed mapping (1:12,000) of Graves, McDonough, 
Bateman and Balmer Townships (No.3) in the Red Lake area was com 
pleted. A few townships in the southeast and central part of the camp 
remain to be mapped but it is anticipated that an interpretation of the 
entire Red Lake belt will be initiated in the near future. Detailed map 
ping (1:31,680) was started in the Bamaji Lake area (No.1, Slate Falls 
area) principally as a basis for determining the molybdenum-copper 
potential of the area. As a result of this mapping, previously unrecorded 
coarse felsic pyroclastic rocks have been located north of the west arm 
of Fry Lake. Compilation mapping was commenced in the Birch Lake 
area (No.2) to determine the relationship of this area to the productive 
Confederation Lake area to the south.

Reconnaissance mapping of the western half of the English River Gneiss 
Belt extending from the Manitoba border to Savant Lake has now been 
completed (No.4). Areas of granulite facies rank metamorphism have been 
identified within the belt and the possible link between this metamor 
phism, anatexis and uranium and lithium mineralization concentration 
is being studied.

In the Wabigoon Belt work was expanded on a special study of the 
western section of the Wabigoon Belt extending from Crow Lake to 
Savant Lake (No.5) with the intention of integrating the geological data 
over this large area at a relatively detailed scale, developing correlation 
between areas such as the Sturgeon Lake base metal camp, the Manitou 
Lakes and the Crow Lake areas and interpreting the evolution of this 
metavolcanic-metasedimentary domain and the mineral deposits it con 
tains. As a result of the summer's investigation new data was acquired on 
the Rowan-Straw Lakes, Stormy Lake, Minnitaki-Watcomb Lakes, north 
Savant Lake and other areas of the belt. Also in the Wabigoon Belt a 
correlation survey in the Sturgeon River gold area (No.8) was continued 
and detailed mapping was continued in the Sandybeach Lake area (No.7) 
and completed in the Mine Centre area (No.6) and in the Little Marshall 
Lake area (No.9). In the latter area an extensive felsic metavolcanic 
sequence was outlined in an area formerly assessed as sedimentary, and in 
which significant base metal mineralization is currently being examined 
by a number of exploration companies.

Chief Geologist and Chief, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.



In the Abitibi-Wawa Belt three detailed projects (No.12, 13, 14) were 
conducted. One of these, in the Heron Bay area (No.12), located pre 
viously unrecorded ultramafic intrusions and reports that a high propor 
tion of the felsic metavolcanics in the area are coarse pyroclastic breccia. 
In the Batchawana belt (No.13) felsic metavolcanics up to 8000 m (26,000 
feet) thick, including potential volcanic centres, were mapped for the first 
time, and an outlier of Gowganda Formation conglomerate was found 
representing the furthest north occurrence of these rocks known in the 
Sault Ste. Marie region. Just within the Quetico Belt, northwest of the 
Wawa Belt, (No.10), a reconnaissance survey was undertaken to deter 
mine the general relationship of uranium occurrences in the area to the 
geology and three general environments of mineralization are proposed. 
In the eastern Abitibi Belt two synoptic surveys were undertaken (No. 
15a and 16a) and a special joint study of the belt from Timmins to 
Kirkland Lake continued (No.15 and 16). As a result of the synoptic work 
in the Larder Lake area (No.16a) the metasediments in the Skead Town 
ship area south of the Kirkland Lake-Larder Lake fault zone formerly 
classed as Timiskaming, have been reclassified as older "Keewatin", which 
has bearing on the approach to gold prospecting and to the base metal 
potential of the area.

In the Southern tectonic province one detailed survey (No.18) was 
completed in the Sault Ste. Marie area and a regional examination of the 
volcanic rocks at the base of the Huronian between Sault Ste. Marie and 
Sudbury was continued (No.17) as a subsidiary project. A detailed project 
was started (No.19) in the previously unmapped Wanapitei Lake area to 
investigate the area's copper, nickel, and uranium potential.

In the Grenville tectonic province one synoptic survey (No.20) and two 
detailed surveys (No.21 and 22) were completed. An interesting strata- 
bound relationship is postulated in the Eels Lake area (No.20) linking the 
uranium deposits, the Hermon Group metasediments and the Glamorgan- 
Cardiff arch, and the detailed survey of the Clontarf area (No.22) indicates 
an association of uranium mineralization with a contact between meta 
morphosed arkosic sandstone and quartz monzonite north of Lake Clear. 
A compilation mapping project (No.23) was started in the Renfrew area 
to provide a geological base for assessing the potential of this largely 
unmapped area.

Also during 1977 a field study (No.11) of alkalic-carbonatite com 
plexes of the Province was completed. This survey was undertaken to 
investigate the tectonic, genetic and economic importance of this type 
of intrusive complex in Ontario.

These summaries represent a first appraisal of raw geological field 
data as do the Preliminary Maps which are in preparation for publication 
during the 1977-78 winter period. These summaries and maps were de 
signed as a means of rapidly disseminating highlights and general outlines 
of new information. More extended analysis of field data in conjunction 
with detailed office and laboratory research for final report and map 
publication can be expected to result in changes to the field terminology, 
interpretations, and concepts expressed.



PRECAMBRIAN- UCHI BEL T

NO. 1 SLATE FALLS AREA 

DISTRICT OF KENORA
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ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

INTRODUCTION

The map-area covers about 570km^ (220 square 
miles) bounded by Latitudes 51 007.5'N and 51 0 16'N 
and Longitudes 91 0 15'W and 91 045'W. The community 
of Slate Falls is 105 km (65 miles) WSW of Pickle Lake 
and about 120 km (75 miles) north of Sioux Lookout.

Roughly 45 percent of the area was mapped in 1977 
at a scale of 1 inch to ^ mile (1:15,840), mostly east of 
Longitude 91 0 30'W. Completion of mapping is expected 
in 1978.

Access to the area in the summer is restricted to 
float-equipped aircraft available for charter from Sioux 
Lookout and Pickle Lake. In the area, excellent water 
access is provided by an extensive lake system including 
Fry, Bamaji, and North Bamaji Lakes which connect 
to the northwest and southeast with large lakes of the 
Cat River-Albany River drainage system.

Frequent aircraft traffic from Sioux Lookout services 
the community at Slate Falls and a smaller settlement

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

near the Fry Lake-Bamaji Lake falls. Telephone, radio 
and postal facilities are available at Slate Falls.

A major hydro-electric power transmission line 
running from Ear Falls to Pickle Lake extends across the 
map-area.

MINERAL EXPLORATION HISTORY

The first prospecting in this region was done in the 
late 1920s and early 1930s with gold as the primary 
objective. In 1934 a discovery was made by A.B. Connell, 
J.H. Stirrett and S. Williams on the southern shore of 
Wesleyan Lake northwest of Slate Falls, and in 1935 
a second gold occurrence was found by Connell Mining 
and Exploration Company Limited on the north-central 
shore of Fry Lake (Harding 1935). In 1946, Flicka Red 
Lake Gold Mines Limited acquired this property. The 
highest assay result reported was 0.25 ounces of gold 
per ton (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Red Lake).

A gold-silver occurrence at the eastern end of Bamaji 
Lake was trenched in 1965 by Dome Mines Limited and 
Sigma Mines (Quebec) Limited but only low values were
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reported*. In the same area in 1974 Dome Exploration 
(Canada) Limited performed ground magnetometer and 
electromagnetic surveys.

Uranium occurrences were discovered south of 
Moosetegon Lake in 1954 by McCombe Mining and Ex 
ploration Limited. Eleven shallow diamond drill holes 
with total footage of 172 m (565 feet) were put down 
along one mineralized shear zone at that time*. This 
occurrence was re-examined by Kirkland Townsite 
Gold Mines Limited in 1968 when an airborne spectro 
meter survey was flown over the area, and geological 
mapping and considerable trenching took place*. From 
1969 to the present R. Knappet has done further trench 
ing and prospecting in the area and has reported gold 
values along with the uranium. A small copper-silver 
occurrence just south of the easternmost extremity of 
North Bamaji Lake was also found by Knappet (Sage 
and Breaks 1976, p.316).

Several occurrences of molybdenite with pyrite 
and in some places with chalcopyrite, h^ive been found 
around North Bamaji Lake since the discovery of the 
Loon Prospect (Sage and Breaks 1976, p.319) on the 
southeastern shore of the lake in the early 1960s. From 
1965 to 1968 Cochenour Willans Gold Mines Limited 
did trenching, geological mapping and 786 m (2382 
feet) of diamond drilling around the Loon prospect site.

In the period from 1969 to 1974 a great deal of 
exploration activity occurred across this region, princi 
pally in search of base metal sulphide deposits. In 1970 
Canadian Onex Mines Limited flew a combined airborne 
magnetometer and electromagnetic survey over the 
central part of the map-area. They followed this in 
1971 with an induced polarization survey in an area to 
the north of North Bamaji Lake*.

In 1970-71 Cochenour Willans Gold Mines Limited in 
a joint project with Selco Exploration Company Limited 
performed a combined airborne geophysical survey 
covering the present area. This was followed up immedi 
ately by a large number of ground magnetometer and 
electromagnetic surveys, geological and geochemical 
mapping and sampling programs, and considerable dia 
mond drilling scattered throughout the map-area*.

In 1973 another airborne geophysical survey, including 
most of the present area, was commissioned by Union 
Miniere Exploration and Mining Corporation Limited. 
Diamond drilling of anomalies southwest of the western 
end of Fry Lake, north of Rockmere Lake, and in the 
northeastern corner of the map-area took place in 1974*.

Since 1974 very little exploration activity has been 
reported from this area. Only 26 active mining claims 
in three small groups were held within the map-area 
during the 1977 field season.

*lnformation from Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Sioux Lookout, and Assessment Files 
Research Office, Geological Branch, Ontario Ministry of Natural 
Resources, Toronto.

GENERAL GEOLOGY

Geological mapping in this area so far has been re 
stricted to large scale reconnaissance programs. Most 
of the present area was mapped by Harding (1935) at 
a scale of 1 inch to 2 miles (1:126,720). In 1960 the 
area was mapped by Elmslie (1960) at a scale of 1 inch 
to 4 miles (1:253,440) as part of the "Roads to Re 
sources" program. Most recently the area was mapped in 
1972 as part of Operation Pickle Lake (Sage and Breaks 
1976) and maps were published at a scale of 1 inch to 
2 miles (1:126,720).

The region is underlain by a variety of metamorphosed 
Early Precambrian (Archean) supracrustal and intrusive 
rocks belonging to the Uchi Lake Subprovince (Ayres 
etal. 1971).

A supracrustal sequence, predominantly consisting of 
metavolcanics, occupier most of the northeastern part 
of the area around Fry, Rockmere, Moosetegon and 
Kaginot Lakes. North of Fry Lake, mafic and inter 
mediate pillowed flows are interlayered with intermediate 
to felsic pyroclastic units, mostly lapillistone, lapilli- 
tuff and well bedded (waterlain) tuff and crystal tuff. 
Also included in this sequence are a few thick con 
glomeratic and sandstone-mudstone units and minor 
magnetite iron formation units. Massive and pillowed 
mafic flows with only rare intercalations of intermediate 
to mafic pyroclastic rocks occupy the southern part of 
Fry Lake and extend westward to Rockmere Lake. 
Felsic to intermediate pyroclastic rocks interlayered 
with a few mafic flows and pyroclastic units are exposed 
for several kilometres along the northern shore of 
Bamaji Lake. Felsic to intermediate lithic tuff to lapilli 
stone predominates but a few coarser heterolithologic 
units were also found. South of these metavolcanics 
a metasedimentary sequence consisting predominantly of 
biotitic sandstone and mudstone units occupies the north 
side of the islands in Bamaji Lake. These metasediments 
are intercalated with minor intermediate tuff and 
banded chert units. Between the Fry Lake metavolcanic 
sequence and pyroclastic sequence on Bamaji Lake there 
is a relatively thin metasedimentary succession consisting 
of polymictic conglomerate overlain to the south by 
thinly bedded sandstone-mudstone units. These rocks 
are exposed just north of the settlement on Bamaji 
Lake and on the mainland and islands of Bamaji Lake at 
the southern extremity of the map-area.

Along the southern shore of Bamaji Lake the meta 
sediments are in contact with a large plutonic mass 
known as the Bamaji-Blackstone Granite (Sage and 
Breaks 1976). For the most part the contact is relatively 
sharp. Numerous, minor, feldspar and quartz-feldspar 
porphyry sills intrude the metasediments for a few hun 
dred metres north of the contact. In the extreme eastern 
part of the area the contact becomes migmatitic. The 
pluton consists predominantly of leucocratic, foliated
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and gneissic, biotite trondhjemite within the map-area. 
This very homogeneous" body is separated from the 
supracrustals to the north by a narrow, possibly fault- 
bounded zone of massive to foliated, commonly xeno- 
lithic, hornblende trondhjemite to granodiorite. This 
zone becomes more quartz monzonitic toward the 
southwest.

In the south-central part of the map-area, around 
Moosetegon Lake and the eastern end of North Bamaji 
Lake, the metavolcanic sequence is in contact with leu 
cocratic trondhjemitic rocks of the North Bamaji Lake 
Complex which underlies a large area to the west (Sage 
and Breaks 1976). However, a variety of quartz-feldspar 
and feldspar porphyry dikes and sills ranging from less 
than 0.5 m to several tens of metres wide, intrude the 
mafic metavolcanics in such numbers that the contact 
is difficult to delineate precisely. These porphyry in 
trusions appear to be late phases of the complex and 
intrude the main trondhjemitic phase which appears to 
be quite homogeneous, at least within the eastern part of 
the complex. Within the map-area the trondhjemitic 
rocks of the North Bamaji Lake Complex are separated 
from those of the Bamaji-Blackstone Granite by a nar 
row septum of metasedimentary and pyroclastic rocks. 
However to the south of the area, evidence indicates 
that the Bamaji-Blackstone Granite is the younger 
body (Sage and Breaks 1976, p.309).

Northeast of Fry Lake supracrustal rocks are intruded 
by massive hornblende granodiorite of the subcircular 
Obaskaka Pluton (Sage and Breaks 1976).

Minor intrusions of felsic to intermediate feldspar 
and quartz-feldspar porphyry are common particularly 
in the southern part of Fry Lake where they intrude 
mafic pillowed flows. By far the largest of these bodies 
is a massive feldspar porphyry stock, about 3 km by 1 
km (2 miles by 0.6 miles) in dimensions, located on the 
southeastern shore of Fry Lake. The number and size 
of minor sills and dikes increase with proximity to the 
North Bamaji Lake Complex in the central part of the 
area and to a lesser extent to the aforementioned por 
phyry stock in the eastern part. Pegmatitic, aplitic and 
feldspar porphyry-intrusions are ubiquitous within the 
Bamaji-Blackstone Granite and the immediate contact 
area.

Mafic sills appear to be very common within the 
southern Fry Lake metavolcanic sequence and in the 
extreme north-central part of the area, but in general 
these rocks are indistinguishable from coarse amphibo- 
litized mafic flows. Mafic to intermediate sills are also 
common wtihin the supracrustal sequence along the 
northern and southern shores of Bamaji Lake. Some of 
the larger bodies may be differentiated sills containing 
ultramafic and anorthositic layers. Within the Bamaji- 
Blackstone Granite numerous linear zones of amphi- 
bolitic inclusions and one large tabular body of coarse 
porphyroblastic amphibolite are believed by the author

to be the remnants of mafic intrusions.
The metamorphic grade throughout the supracrustal 

sequence appears to range from low (mid- to upper- 
greenschist facies) to moderate (lower amphibolite 
facies).

Outcrop constitutes between 20 to 30 percent of 
this area, and drill hole data suggests that Quaternary 
overburden is quite thin. A few discontinuous esker 
ridges form the only notable Pleistocene features.

STRUCTURAL GEOLOGY

The best defined major fold structure in the map-area 
is an east-trending isoclinal anticline, the axis of which 
passes through the northern part of Fry Lake. The 
structure is defined by lithologic distribution patterns, 
reliable facing criteria to the north and south of the 
axis and numerous minor structures, reinforced by 
aeromagnetic data (ODM 1976). A second major fold 
evident from lithologic and aeromagnetic patterns and 
from air photo interpretaton, has an arcuate axial trace 
which extends northward from between Kaginot Lake 
and the northern part of Fry Lake. The nature of this 
fold has yet to be established. A third major fold, a 
syncline with axis extending down the length of Bamaji 
Lake, is suggested by the few facing determinations 
available from that area and by the presence of numerous 
minor structures.

Major NE- to ENE-trending faults and shear zones are 
numerous. Most of these are parallel or subparallel to 
strike in the supracrustal rocks and hence produce no 
obvious stratigraphic offset. They are recognized where 
major topographic lineaments occur in conjunction 
with cataclastic textures in surrounding rocks, minor 
structures and features such as pseudotachylite.

The linear portion of Bamaji Lake is underlain by 
two major fault zones. The occurrence of pseudotachy 
lite in numerous outcrops along the north shore of the 
lake suggests that shearing was intense and probably 
late in the deformational and metamorphic history of 
the area. Another major shear zone passes through the 
North Bamaji Lake Complex, along the northeastern end 
of North Bamaji Lake and extends eastward through 
metavolcanics to Bamaji Lake. A third major zone 
occurs through the southern part of Rockmere Lake and 
extends northward to the western arm of Fry Lake which 
may also be underlain by a fault.

Mineral foliation is visible in most rock types in the 
area, both supracrustal and intrusive. Generally this 
foliation parallels primary lithologic boundaries, as does 
foliation produced by the flattening of conglomerate 
clasts, pyroclastic tephra, pillows, etc.

Gneissosity is developed to varying degrees parallel to 
mineral foliation in trondhjemitic rocks southeast of 
Bamaji Lake, and in some of the mafic intrusions exposed
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on the islands and along the shore of Bamaji Lake.

ECONOMIC GEOLOGY

Occurrences of gold, silver, molybdenum, copper and 
uranium are known within this area. So far no economi 
cally significant deposits have been identified. Iron for 
mation units in the northern part of the area are too 
narrow to be considered as viable sources of iron ore.

Gold and Silver

Gold and/or silver values have been reported from 
most of the base metal and uranium showings in quartz 
vein and shear zone systems, but few precise assay re 
sults are available. Several of these are described below. 
The only major occurrence under recent investigation 
primarily for gold and silver is known as the Sanderson 
Option located 5 km (3 miles) northeast of Slate Falls 
(Sage and Breaks 1976, p.322). Mineralization there 
occurs along a east-trending shear zone and narrow quartz 
vein cutting mafic metavolcanics. One sample assayed 
returned 34.41 ounces of silver per ton, 0.47 ounces of 
gold per ton, and 1.49 percent copper (Sage and Breaks 
1976).

Uranium

A number of radioactive anomalies are known in the 
area between Moosetegon, Bamaji and North Bamaji 
Lakes. Some of these have been mapped, trenched and 
drilled and limited zones of uranium-thorium minerali 
zation, along with gold and silver, have been located. 
Two major occurrences have been described in detail 
by Sage and Breaks (1976, p.329). In both occurrences 
very finely disseminated mineralization occurs in narrow 
^2 m) east-trending shear zones cutting biotite trond 
hjemite of the North Bamaji Lake Complex. In the main 
showing on the south shore of the small lake south of 
Moosetegon Lake, uranium and thorium along with gold 
and silver appear to be concentrated in pyritic sericite 
schist exposed for about 250 m (800 feet) along a shear 
zone. Sage and Breaks (1976, p.332) reported that one 
sample of such material contained 0.10 percent UsOg, 
0.05 percent ThO2, 0.20 ounces of gold per ton and 
traces of silver. Assay results as high as 0.25 percent 
UsOg and 0.52 ounces of gold per ton have been re 
ported from this occurrence*.

""Information from Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Sioux Lookout, and Assessment Files 
Research Office, Geological Branch, Ontario Ministry of Natural 
Resources, Toronto.

In a smaller showing about 1 km to the west of the 
above, the mineralization occurs associated with narrow 
^2 cm) pyritic actinolitic veinlets in sheared trondhje 
mite. An assay reported by Sage and Breaks (1976, 
p.332) from a sample of this material showed 0.04 
percent L^Og, 0.05 percent ThO2 and 0.04 ounces of 
gold per ton.

Molybdenum

Molybdenite has been found in several places within 
the North Bamaji Lake Complex rocks, and during the 
present survey small occurrences were also found at two 
localities within the Bamaji-Blackstone Granite. One of 
these discoveries is located south of the southeastern 
arm of Bamaji Lake and the second is on one of the 
small islands in the northern part of Bamaji Lake about 
1 km (0.6 miles) southwest of the settlement. In both, 
the molybdenite occurs in very small amounts as scat 
tered flakes 1-5 mm across within massive trondhjemite.

In the North Bamaji Lake Complex, molybdenite has 
been reported, and was found by the field party, in 
widely scattered parts of the intrusion. The molybdenite 
occurs both in disseminated form within the country 
rock, and in numerous east-trending quartz vein systems.

Two of the best known vein-type occurrences are 
described in detail by Sage and Breaks (1976, p.318). In 
the Loon Prospect on the southeastern shore of North 
Bamaji Lake fine molybdenite occurs as narrow seams, 
clots and disseminated flakes within a rusty sacharroidal 
quartz vein system some 12m (40 feet) long with a 
maximum width of 1 m (0.3 feet). The vein system 
trends EN E through leucocratic biotite trondhjemite. 
Disseminated and local patches of pyrite and chalco 
pyrite are also present as is considerable ferromolybdite 
staining. Assays of samples collected by Sage and Breaks 
(1976) gave results ranging from 0.05 percent to 3.28 
percent molybdenum, with up to 2.91 percent copper, 
up to 0.18 ounces of gold per ton and up to 9.49 ounces 
of silver per ton.

The second occurrence is on a small island about 1.5 
km (1 mile) southeast of Slate Falls. Small amounts of 
very fine-grained molybdenite occurs in a narrow (25 
cm) east-trending quartz vein along with minor pyrite 
and fluorite. Assay results of a sample from the vein 
material reported 0.14 percent molybdenum (Sage and 
Breaks 1976, p.318).

Copper

Chalcopyrite along with pyrite and molybdenite 
occurs sparsely disseminated within the trondhjemite of 
the North Bamaji Lake Complex, and known quartz vein 
molybdenite deposits such as the Loon Prospect invariably

7
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contain significant chalcopyrite. Significant copper con 
tents from shear zones and associated quartz veins 
cutting metavolcanics were also reported in such places 
as the Sanderson Option and the Knappet discovery 
south of the eastern end of North Bamaji Lake where 
the copper occurs with silver values up to 0.38 ounces 
per ton (Sage and Breaks 1976, p.316).

Minor amounts of chalcopyrite with much more 
abundant pyrite and pyrrhotite have been reported from 
diamond drilling and other exploration work in mafic 
metavolcanics, intermediate to felsic pyroclastic rocks, 
felsic to intermediate intrusive rocks, mafic intrusive 
rocks and chemical metasediments in many parts of the 
area. Reported assay values however have shown only 
traces of copper.

RECOMMENDATIONS FOR 
FUTURE MINERAL EXPLORATION

It is doubtful whether any single molybdenum- 
copper-gold vein occurrence in the North Bamaji Lake 
Complex would be economic in itself. However, the 
amount of visible disseminated sulphide minerals, 
including molybdenite and chalcopyrite, in the body is 
unusually high and the mineralization appears wide 
spread. The complex is believed to be a high level in 
trusive body (Sage and Breaks 1976, p.309) apparently 
intruded by minor sills and dikes of its own late dif 
ferentiate phases. There is evidence in some places for 
potassium metasomatism along small fractures, and epi 
dote stringers are also common in several outcrops of 
the trondhjemite. These features of the complex re 
semble characteristics of felsic to intermediate intru 
sions containing high tonnage, low grade "porphyry- 
type" molybdenum-copper-gold deposits (Tilley and 
Hicks 1966). To assess the economic potential of this 
type of deposit will require an extensive geochemical 
exploration program across the body.

The metavolcanic sequence exposed along the large 
bays north of the western arm of Fry Lake contains a 
high proportion of intermediate to felsic pyroclastic 
rocks not noted in previous published maps. Many of 
these units include phases as coarse as tuff-breccia and 
pyroclastic breccia. The larger tephra are commonly 
rhyolitic to rhyodacitic in composition. Although 
visible sulphide mineralization appears relatively sparse 
in these rocks the area would appear to warrant future 
examination because lithologies present indicate an 
environment potentially favourable to the deposition 
of synvolcanic base metal sulphides, and because there 
has been little previous mineral exploration in this 
part of the belt. The same can be said of the relatively 
thin sequence of pyroclastic rocks along the northern 
side of Bamaji Lake.
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LOCATION

The center of the map-area lies 116 km (72 miles) 
northeast of Red Lake. The area from Shabumeni Lake 
to the center of Birch Lake including Grace Lake, Swain 
Lake, Mink Lake and Joneston Lake, but not including 
Casummit and Richardson Lakes was mapped in 1977. 
Access to the area is by float or ski-equipped aircraft 
from Red Lake or Ear Falls. In the map-area most parts 
can be reached by the Birch Lake-Birch River, Shabu 
meni Lake, and Shabumeni River systems, all of which 
are interconnected.

MINERAL EXPLORATION

The earliest recorded mineral exploration in the map- 
area was during the period 1925-28 for gold mineraliza 
tion and has been described by Harding (1936). This

'Northern Archean Subsection Leader, Precambrian Geology 
Section, Geological Branch, Ontario Ministry of Natural Re 
sources, Toronto.

culminated in the production of 19,835 ounces gold, 
and 1,433 ounces silver by the Argosy Mine of Argosy 
Gold Mines Limited in the period July 1936 to February 
1938 (Statistical Files, Division of Mines, Ontario Mini 
stry of Natural Resources, Toronto). Exploration 
since that time has been directed toward base metals 
and gold.

Base metal exploration received increased emphasis 
with the discovery in 1968 of the Cu-Zn-Ag deposit 
of Selco Mining Corporation Limited at South Bay of 
Confederation Lake in Dent Township to the south of 
the map-area.

In the area covered by this season's mapping, i.e. the 
central and western portions of Birch Lake, northward 
to Mink Lake and west to Shabumeni Lake, the fol 
lowing are some of the exploration programs listed in 
the assessment work files at Red Lake (Resident Geolo 
gist's Files, Ontario Ministry of Natural Resources).

Falconbridge Nickel Mines Limited optioned a claim 
group from K. Koezur and filed an airborne magnetic 
and electromagnetic survey on the group in 1969. 
Sudbury Contact Mines Limited in 1970 diamond 
drilled three holes totalling 457 m (1,499 feet) and filed 
a ground magnetic survey followed in 1971-73 by
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ground magnetic and electromagnetic surveys covering 
the area north of Dole Lake. The assumed object of the 
above work was base metal sulphide bodies associated 
with metavolcanics.

In 1969-70 Bralorne Can-Fer Resources Limited 
examined molybdenum mineralization associated with a 
body of quartz monzonite centered on Mink Lake. On 
file are logs of two diamond drill holes and a geological 
map*. Canex Aerial Exploration Limited has on file an 
airborne electromagnetic survey and three diamond drill 
holes totalling 789 m (2,589 feet) on the peninsula 
separating Shabumeni River from the main part of Birch 
Lake (hereafter referred to as "Birch Point"). Dome 
Exploration (Canada) Limited worked in the map-area 
in 1967 and 1973. One diamond drill hole 136 m (446 
feet) and a geological survey were filed for the first year 
and six diamond drill holes totalling 1287 m (4,223 feet) 
were filed for 1973 covering the area east of Joneston 
Lake. Selco Mining Corporation Limited has on file a 
ground magnetometer and horizontal loop electromag 
netic survey covering an area north of Birch Lake (north 
of Joneston Lake and Mink Lake area). Mcintyre Mines 
Limited has on file a ground magnetic survey and hori 
zontal loop electromagnetic survey for the east end of 
"Birch Point" conducted in 1975.

H BOG Mining Limited has on file for an area cen 
tered on the west end of Superstition Lake, a horizontal 
loop electromagnetic survey, magnetic survey, soil 
geochemistry and airborne magnetic, electromagnetic 
and gamma ray spectrometer surveys. Vanco Exploration 
of Ontario Limited has on file a ground magnetic survey, 
self potential survey, and geological mapping for an area 
south of the west end of Swain Lake examined in 1969. 
Mcintyre Mines Limited examined (in 1975) an area 
centered on the southern portion of Shabumeni Lake. 
On file are a ground magnetic and electromagnetic 
(Maxmin II) survey. This area in part overlaps that which 
both Asarco Exploration Company of Canada Limited 
and Dome Exploration (Canada) Limited examined 
earlier. Asarco has on file 11 diamond drill holes totalling 
157 m (516 feet), a horizontal loop electromagnetic 
survey, an induced polarization survey, a magnetic 
survey and geological mapping. Dome has on file six 
diamond drill holes totalling 582 m (1908 feet).

Numerous other items are on file for unmapped 
parts of the area*.

GENERAL GEOLOGY

Bedrock in the map-area is all Early Precambrian

*Information from Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Red Lake.

(Archean) in age and is part of the Birch-Uchi Lakes 
metavolcanic-metasedimentary belt, within the Uchi 
Subprovince (Ayres eta/. 1971).

Parts of the area have been previously mapped 
(Furse 1933; Harding 1936; Horwood 1937) mostly 
at a reconnaissance scale. The present mapping is in 
tended to extend the units found to the south (Thur 
ston 1975, 1976) into this map-area; however only 
limited success has attended this effort.

The major supracrustal lithologies within the map- 
area, proceeding from west to east are as follows:
(1) A sequence of northeast-striking, easterly facing 
intermediate and felsic pyroclastic rocks with minor 
oxide facies iron formation centered on Shabumeni 
Lake. These rocks are generally fine-grained tuffs and 
lapilli tuffs, and some of the former grade upwards 
into cherty metasediments.
(2) A northeast-striking fault separates (1) from a 
sequence of east and southeast facing pillowed mafic 
flows with minor intercalations of oxide and silicate 
facies iron formation. The mafic flows are succeeded to 
the east by a lens about 1500 m (5,000 feet) thick of 
dominantly felsic flows and pyroclastic rocks. East of 
this sequence is a northeast-striking fault extending 
from Swain Lake northeastward to Birch Lake.
(3) Southeast of the fault, just north of Honeywell 
and McNaughton Townships is a folded sequence of 
clast supported conglomerate, greywacke, arkose and 
argillite, with intercalated mafic flows and minor inter 
mediate pyroclastic rocks occurring to the east in the 
area of Exit Bay of Birch Lake. The metasediments are 
underlain to the east by westerly facing, north to north 
east-striking mafic metavolcanics found at the north end 
of Springpole Lake and between Springpole Lake and 
Wagner Bay of Birch Lake.

The absence of variolitic mafic flows, carbonate-rich 
metasediments, and ignimbritic felsic metavolcanics, the 
main stratigraphic marker units to the south, (Thurston 
1975; 1976) makes.it difficult to relate the lithologies 
found in this map-area to the volcanic cycles found to 
the south until a more complete study of the regional 
structure is completed.

STRUCTURAL GEOLOGY

In the western part of the area the strike of the rocks 
is northeast while in the central part of the area strike 
varies from north to east. The folds believed to exist 
given the present state of knowledge are: 
(1) An anticline the axial plane of which strikes south- 
east from the island west of "Iron Island" (south of 
"Potato Island"). The north limb of the fold would 
include the metasediments found at the east end of 
Birch Lake, and the southwest limb the north-striking 
metasediments and pyroclastic rocks in and west of
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Wagner Bay.
(2) A syncline extending southwest from the east end 
of "Birch Point". Most of the rocks on the south limb 
of this fold are truncated by the strike-slip fault ex 
tending from Swain Lake up the southwest bay of Birch 
Lake.
(3) A syncline centered upon the west end of Exit Bay 
of Birch Lake which extends southeast toward Graydarl 
Lake and northeast to the southwest bay of Birch Lake 
where it is truncated by the Birch Lake fault.

Strike-slip faulting appears to be important in the 
map-area given the existence of abrupt changes in 
strike, discontinuities in lithology and structural fea 
tures. The most important faults of this type are:
(1) The Shabumeni Lake fault which extends from the 
east shore of Shabumeni Lake north-northeastward to 
the west end of Mink Lake. It appears to separate west- 
facing felsic and intermediate pyroclastic rocks and fine 
silty metasediments from eastward facing mafic meta- 
volcanics.
(2) The Swain-Birch Lake fault, an extension of the 
Swain Lake fault of Goodwin (1967), extends from 
just north of Swain Lake, where it strikes northeast, 
to the southwest bay of Birch Lake and thence north 
east to the central part of Birch Lake.
(3) The Grace Lake fault, a branch of the Swain Lake 
fault, extends southeastward off the east end of Swain 
Lake through the southern end of Grace Lake. South 
of this fault, which may be an extension of the Swain 
Lake fault of Goodwin (1967), are the dominantly 
metavolcanic lithologies of the southern half of the 
Birch-Uchi Lakes metavolcanic-metasedimentary belt 
with dominantly north strikes, whereas north of the 
fault metasediments are locally predominant.
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ECONOMIC GEOLOGY

Gold exploration in the map-area has concentrated 
upon chert horizons and quartz veins throughout the 
area, and the only successful effort has been the Argosy 
Mine in which north-striking quartz veins cut metasedi 
ments in the area of Casummit Lake.

Base-metal sulphide mineralization is known to occur 
as disseminations in intrusive gabbroic rocks and in asso 
ciation with mafic flows (Sudbury Contact Mines 
Limited, Pants Island occurrence). While the style of 
felsic volcanism has not built up large edifices, distal 
facies syngenetic massive sulphide bodies could well 
occur in numerous localities throughout the map-area 
and the felsic metavolcanics centered on Birch Point 
may represent a proximal facies.
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N0.3 BATEMAN-BALMER TOWNSHIPS AREA 

DISTRICT OF KENORA, PATRICIA PORTION

James Pirie

ODM

LOCATION MAP Scale: 1:1,584,000 cr 1 inch to 25 miles

INTRODUCTION

Mapping of Bateman and Balmer Townships at a 
scale of 1 inch to 880 feet (1:10,560) was completed 
during the 1977 field season thus concluding a two year 
detailed mapping project covering McDonough, Graves, 
Bateman and Balmer Townships in the northeast part 
of the Red Lake Early Precambrian metavolcanic- 
metasedimentary belt (Pirie and Sawitzky 1977a,b). 
The map-area, which includes the town of Balmertown 
some 10 km (6 miles) by road from Red Lake is bounded 
by Latitudes 51 00l'05" and 51 0 11'30"N, Longitudes 
930 37'30" and 93 045'46"W, and is the location of the 
two remaining gold producers in the Red Lake area 
namely Campbell Red Lake Mines Limited and Dicken- 
son Mines Limited.

Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
""Information from Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Red Lake.

ACCESS

The western part of Bateman Township is accessible 
from East Bay of Red Lake and the remainder can be 
reached from the Nungesser gravel road and associated 
logging roads. In Balmer Township, Highway 125 
linking Red Lake and Cochenour lies along the western 
boundary, a network of logging roads eastwards from 
Balmertown affords reasonable access to much of the 
northern and central part of the township, and the 
southern part is accessible from Chukuni River and Keg 
Lake. Large areas are covered with swamp and glacial 
deposits so that in general the outcrop available for 
study is poor.

MINERAL EXPLORATION

Much of Bateman and Balmer Townships was sub 
jected to intense exploration and prospecting activity in 
the search for gold from the mid-1930s until the early 
1950s. Although exploration for gold has continued to 
the present, some of the more recent activity has been in 
exploration for base metals.
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In Bateman Township, a shaft was sunk and lateral 

development carried out on three levels on gold miner 
alized zones at both Abino Gold Mines Limited pro 
perty (1959-60) and McFinley Red Lake Gold Mines 
Limited property (1956-57) but neither produced gold 
(Ferguson 1962). Exploration work in the north part of 
the map-area and work done after 1960 in the south 
half of Bateman Township is summarized here*. Fer 
guson (1962) summarized work up to 1960 for the 
latter area.

During 1975-76 Abino Gold Mines Limited diamond 
drilled a total of 9885 m (32,403 feet) on their property 
which touches on Bateman, Balmer, Dome and McDon- 
ough Townships and outlined 405,162 tons grading 
0.203 ounces gold per ton* in three main zones within a 
granodiorite intrusion. In 1952 Bright Red Lake Mines 
Limited carried out 86 m (284 feet) of diamond drilling 
in three holes on their property in the northeast part of 
East Bay. Airborne electromagnetic and magnetic sur 
veys by Cochenour Explorations Limited in 1966 out 
lined a number of anomalies which were followed up by 
more detailed ground geophysical surveys and the dia 
mond drilling of 606 m (1974 feet) in 10 holes on their 
Golden Rapids Group in the northeast corner of the 
township and 754 m (2472 feet ) in nine holes on their 
Hoyles Bay Group. In 1967 the company diamond 
drilled 198 m (648 feet) in two holes on their Lemon 
Group southwest of Pindar Lake and in 1969, 315 m 
(1038 feet) in three holes on their Walsh Lake Group. 
In 1948 Dewson Mines Limited diamond drilled 505 m 
(1654 feet) in three holes on two claims north of the 
head of East Bay. Dickenson Mines Limited diamond 
drilled 342 m (1122 feet) in four holes in 1956, 121 m 
(396 feet) in three holes in 1959, and 111 m (364 feet) 
in one hole in 1963 on claims on the west shore of East 
Bay north of East Narrows, and 112 m (366 feet) in 
one hole in 1961 on a claim in East Bay north of Abino 
Point. In 1965, 310 m (1030 feet) in four holes were 
diamond drilled on the Durham property at the head 
of East Bay by Cochenour Willans Gold Mines Limited. 
In 1965-66, The International Nickel Company of 
Canada Limited diamond drilled 502 m (1648 feet) in 
four holes in the northwest quadrant of the township, 
possibly to test airborne geophysical anomalies. In 
1949-50 MacBuck Red Lake Gold Mines Limited 
diamond drilled 192 m (628 feet) in seven holes on 
claims covering the northern half of East Bay and in 
1976 Cochenour Willans Gold Mines Limited carried out 
magnetometer and electromagnetic surveys on the same 
claim group. In 1974-75 Sabina Industries Limited 
carried out a magnetometer survey and diamond drilled 
2580 m (8455 feet) in 25 holes in a joint venture program

*lnformation from Resident Geologist's Files, Ontario Ministry
of Natural Resources, Red Lake.
©Registered trademark of Barringer Research Limited.

on the property of McFinley Mines Limited. In 1948 
Sadie Red Lake Gold Mines Limited diamond drilled 
220 m (721 feet) in two holes on their property at the 
north end of East Bay.

In Balmer Township, Campbell Red Lake Mines 
Limited, in operation since 1949, has produced to June 
30th, 1977 some 4,250,852 ounces gold from 7,050,979 
tons ore and is presently operating at a rate of 300,000 
tons per year (data from Resident Geologist's Files, 
Red Lake and 1976 Annual Report, Campbell Red Lake 
Mines Limited). Dickenson Mines Limited in operation 
since 1948, has produced to June 30th, 1977 some 
2,028,648 ounces gold from 4,155,328 tons ore at 
a present operating rate of about 120,000 tons per year 
(data from Resident Geologist's Files, Red Lake and 
1976 Annual Report, Dickenson Group). Since 1971, 
part of the Dickenson production has come from work 
ings in the contiguous property of its subsidiary Robin 
Red Lake Mines Limited which in 1976 contributed 
24,519 ounces gold of the annual total 55,488 ounces 
gold produced at the mine (1976 Annual Report, Dick 
enson Group). H.G. Young Mines Limited on Balmer 
Lake was in operation from 1960 to 1963 and produced 
some 55,244 ounces gold from 288,179 tons ore (Fer 
guson etal. 1971).

Chisholm (1951) summarized exploration and mining 
activity in Balmer Township up to 1952 and therefore 
only work carried out subsequently is noted here*. 
In 1962 Cochenour Willans Gold Mines Limited dia 
mond drilled 620 m (2034 feet) in four holes on the 
Durham Group in south central Balmer Township and 
in 1970, they carried out ground magnetometer and 
electromagnetic surveys followed by 216 m (709 feet) 
of diamond drilling in two holes on their Kostynuk 
Group east of Balmer Lake. In 1973 Consolidated 
Marcus Gold Mines Limited conducted magnetometer 
and electromagnetic surveys on parts of their property 
which straddles the Dome-Balmer Township line west of 
Balmer Lake. One anomaly was tested by 153 m (502 
feet) of diamond drilling in the Balmer Township 
portion. Between 1957 and 1959 Cordoba Mines Lim 
ited conducted magnetometer and electromagnetic 
surveys on their property in the northeast corner of 
the township and diamond drilled some 15,280 m 
(50,071 feet) in 117 holes. Further work on part of this 
property was carried out in 1970-72 by Peterson Red 
Lake Mines Limited who conducted geophysical sur 
veys, trenching and 452 m (1484 feet) of diamond 
drilling in five holes and in 1974 by C.W. Peterson 
who diamond drilled 743 m (2439 feet) in 10 holes.

In 1972 Dickenson Mines Limited conducted an air 
borne INPUT® electromagnetic survey over much of 
Balmer Township and followed up several anomalies 
with ground geophysical surveys and subsequent dia 
mond drilling. In 1956 they drilled 222 m (727 feet) 
in one hole in the southwest corner of the township,
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between 1956 and 1962 they drilled 613 m (2011 
feet) in five holes on the old Duluth property (Chisholm 
1954) and between 1963 and 1967 some 831 m (2722 
feet) in three holes on claims in south-central Balmer 
Township and a further 257 m (843 feet) in two holes 
on their Chukuni River Group. In 1975 Dome Explor 
ation (Canada) Limited conducted ground magneto 
meter and electromagnetic surveys on two properties 
east of Balmer Lake and tested anomalies by diamond 
drilling in 1976 and 1977. Between 1962 and 1964, 
E. Gay diamond drilled 325 m (1067 feet) in five holes 
on his property in south-central Balmer Township. 
In 1973 Hudson Bay Exploration and Development 
Company Limited tested an electromagnetic anomaly 
by 155 m (508 feet) of diamond drilling in one hole 
in the southeast corner of the township. In 1974, 
Laddie Gold Mines Limited conducted a magnetometer 
survey over their property just north of Chukuni River 
and in 1975 diamond drilled 601 m (1990 feet) in six 
holes. Between 1961 and 1963, C.W. Peterson diamond 
drilled 550 m (1806 feet) in 11 holes on his property 
in the southeast corner of the township. In 1965 H. 
Pokulm diamond drilled 99 m (324 feet) in three holes 
on his property in the southwest corner of the town 
ship. By 1960, Redcon Gold Mines Limited had com 
pleted some 11,680 m (38,280 feet) of diamond drilling 
in 58 holes on its property in northwest Balmer Town 
ship, and more recently in 1972 some anomalies out 
lined by ground geophysical surveys were tested with 
763 m (2501 feet) of diamond drilling in seven holes.

GENERAL GEOLOGY

Regional geological mapping in both townships was 
conducted by Horwood (1940) and later detailed map 
ping of Balmer Township was carried out by Chisholm 
(1951) with further compilation of data by Ferguson 
(1960; 1961). Detailed mapping of the south half of 
Bateman Township was carried out by Ferguson (1962). 
Most of the map-area is underlain by a sequence of 
Early Precambrian metavolcanics and metasediments, 
cut locally by a variety of minor intrusions, which are in 
contact with coarse-grained granitoid batholithic rocks 
in the eastern part of Bateman Township.

The northeast trending sequence of metavolcanics 
and metasediments mapped in McDonough Township 
(Pirie and Sawitzky 1977a,b) continues into Bateman 
Township and is well exposed on the shores of Hoyles 
and East Bays of Red Lake but cannot be traced in 
detail to the northeast because of poor outcrop. The 
lower part of the sequence consists of both variolitic 
and magnesian pillowed mafic metavolcanic flows with 
medium-grained massive interiors and minor interflow 
metasediments including chert, magnetite-bearing iron 
formation, and reworked clastic mafic debris. Above
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this is a felsic pyroclastic unit containing a magnetite- 
bearing chert horizon which is overlain by thin bedded 
wacke-mudstone material. Above this are variolitic pil 
lowed mafic flows and magnesian mafic flows straddling 
the western boundary of Bateman Township.

The mafic metavolcanics which trend southward into 
Balmer Township are poorly exposed but with the aid 
of airborne magnetometer data the mafic sequence with 
interbedded magnetite and pyrrhotite-bearing iron 
formation and minor chert in the northeast corner of 
Balmer Township can be traced southwards to a fold 
closure north of McDougal Lake and then westwards 
south of Balmer Creek where the chemical metasedimen- 
tary units of chert and iron formation assume a greater 
proportion of the sequence. The magnetic data suggest 
that these rocks outline a second fold closure around 
Balmer Lake swinging east-southeast towards the south- 
east corner of the township. The two gold producers 
in the area are located in a unit of altered pillowed 
mafic metavolcanics which lies above the chemical 
metasediments and is in turn overlain to the south by 
a unit over 500 m (1600 feet) thick, of heterolithic 
felsic pyroclastic breccia and associated tuffs which in 
places have been reworked but retain their essentially 
felsic volcanic character. To the south, above the felsic 
metavolcanics is another unit of pillowed mafic meta 
volcanics which is highly amygdular, plagioclase por 
phyritic and commonly carbonatized and which extends 
from McNeely Peninsula in Dome Township east-south 
east through Balmer Township just north of Chukuni 
River.

Prior to deformation and metamorphism the volcanic 
and sedimentary rocks were intruded by a variety of 
intrusions some of which are the subvolcanic equivalents 
of the volcanic sequence. Quartz-feldspar porphyry dikes 
and sheets are common in the sequence below the felsic 
pyroclastic units in Bateman Township and one larger 
porphyry intrusion occurs on the east shore of Balmer 
Lake. Medium-grained trondhjemite bodies are present 
in East Bay and in the southeast corner of Balmer Town 
ship. An intermediate intrusive complex locally known 
as "Howey Diorite" cuts the mafic metavolcanics in the 
southwest corner of Balmer Township and comprises a 
number of quartz diorite to trondhjemite phases which 
are in places highly xenolithic intrusion-breccias. Mafic 
intrusions occur in places but cannot be separated from 
medium to coarse-grained flow material except where 
cross-cutting relationships are observed or inferred, as 
for example on the east shore of Hoyles Bay where a 
dike of magnesian gabbro some 100 m (350 feet) 
wide appears to displace the felsic pyroclastic rocks. 
Serpentinized peridotite and its sheared and altered 
equivalents form a major concordant sheet along East 
Bay and a smaller intrusion on Balmer Lake, and is 
encountered underground at the Dickenson and Camp 
bell mines.
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The granitoid batholithic rocks which underlie the 
eastern third of Bateman Township can be subdivided 
into two main phases: a medium to coarse-grained foli 
ated biotite quartz monzonite with colour index around 
5 and containing over 20 percent quartz, and a coarse- 
grained biotite hornblende granodiorite to quartz diorite 
with colour index 10 to 15 and less than 15 percent 
quartz. Coarse microcline porphyroblasts occur in 
variable amounts in the latter rock type and may be 
associated with the commonly occurring granitic pegma 
tite and aplite dikelets and veins. The batholithic con 
tact, though not well exposed, appears to be reasonably 
sharp with only minor inclusion of hornblende schist 
equivalents of the mafic metavolcanic sequence within 
the batholithic rocks.

STRUCTURAL GEOLOGY

Pillow structures in the mafic metavolcanics and 
graded bedding in metasediments and pyroclastic rocks 
were observed throughout the map-area except nearer 
the batholith contact where recrystallization and de 
formation have partially erased primary features. A 
major anticlinal fold axis plunging to the southeast 
trends southwards through the centre of Bateman 
Township parallel to the batholith contact and swings 
southeast through the fold nose by McDougal Lake in 
Balmer Township. A complementary synclinal axis 
trends south eastward s from the fold closure on Balmer 
Lake but this may be only a smaller wrinkle on the limb 
of the major anticline as all top determinations in the 
south half of Balmer Township face south. Dips on the 
south limb of the anticline are moderate but on the 
northeast limb in Balmer Township are steep to vertical 
with the main penetrative foliation being steep to verti 
cal and apparently axial planar to the fold. In western 
Bateman Township where the northeast-trending se 
quence of supracrustal rocks forms the west limb of a 
major anticline, both bedding and foliation dip steeply 
westward. The location of change from northeast trends 
in Bateman Township to east and east-southeast trends 
in Balmer Township occurs mainly in Dome Township 
to the west so that an understanding of the relationship 
between the two trends will require further fieldwork in 
this area.

ECONOMIC GEOLOGY

Gold

The gold bearing zones in the Campbell mine such as 
the 'A' and T'zones are steeply dipping quartz-carbonate 
veins with associated veinlets and stringers containing a 
few percent arsenopyrite, pyrrhotite, pyrite and locally

sphalerite and visible native gold. In general the veins are 
parallel to the main foliation in the surrounding area 
which is ESE, dipping about 70S, and are set in altered 
and carbonatized mafic metavolcanics which locally 
are pillowed and in places variolitic. Where the veins 
cross-cut "altered rock" (Campbell mine terminology), 
which is a highly altered, carbonatized, chloritic mafic 
metavolcanic with a high density of quartz-carbonate 
veins lenses and stringers, gold values are commonly 
lower, and where they cut "siliceous rock" (Campbell 
mine terminology) which is a very fine-grained carbona 
tized felsic metavolcanic, the veins carry little or no gold 
values. In the 'G' and 'L' zones the veins have a more 
SSE trend, dip steeply west and are quartz-rich with 
more massive arsenopyrite, pyrrhotite, pyrite, sphalerite 
and more locally stibnite. These cross-cut the local 
foliation direction as well as the main lithologic units 
but gold values show a similar relationship to rocks 
types as noted in the other main zones.

In Dickenson mine which adjoins Campbell mine to 
the east their 'South C' zone is the extension of the 
Campbell 'A' zone and as with their 'North C' and 'F' 
zones show similar characteristics of quartz-carbonate 
vein with associated stringers containing pyrrhotite, 
arsenopyrite, pyrite and locally sphalerite and native 
gold enclosed in carbonatized mafic metavolcanic wall- 
rock. The 'East South C' zone which is on strike to the 
east of the 'South C' zone and is the main producing 
zone on the Robin Red Lake Mines Limited property 
has a different character of mineralization. The gold 
values occur in narrow layers and laminations of fine- to 
medium-grained pyrrhotite with arsenopyrite, pyrite 
and minor sphalerite. Minor quartz veining occurs and 
in places contains sulphide minerals and visible gold but 
does not constitute a significant portion of the ore 
zone. Carbonate and quartz-carbonate veins are generally 
absent. The sulphide layers and laminations accompany 
cherty material and are parallel to the foliation in the 
enclosing fine-grained chloritic and biotitic mafic meta 
volcanic wall-rocks and have more the appearance of a 
stratigraphic horizon, such as an interflow sedimentary 
unit, than a vein system. The T zone ore similarly has 
little or no quartz or carbonate veining and consists of 
narrow lenses, layers and stringers of pyrrhotite with 
considerable fine-grained disseminated pyrrhotite in the 
enclosing silicified mafic metavolcanic wall-rock. These 
various types of mineralization at Dickenson mine are 
found in the mafic metavolcanics and where the zones 
strike into altered and carbonatized felsic to intermedi 
ate metavolcanics ("chicken feed" in Dickenson mine 
terminology) or serpentinized peridotite and related talc 
carbonate schist, no gold mineralization is present.

On Abino Gold Mines Limited's property, Ferguson 
(1962) indicated the presence of three different settings 
for gold mineralization: within quartz and quartz- 
carbonate veins cutting mafic metavolcanics and con-
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taining minor sulphides, mainly pyrite with some sphal 
erite, galena and arsenopyrite; within a chert horizon 
which contains up to 50 percent poorly layered pyrr 
hotite, pyrite and chalcopyrite with minor gold values; 
within silicified mafic metavolcanics cut by numerous 
quartz veinlets and mineralized with pyrite and minor 
arsenopyrite.

More recent exploration on the Abino property in 
1975-76 has concentrated on an elongate medium- 
grained granodiorite to trondhjemite intrusion which 
is largely under East Bay southwest of the shaft. The 
intrusion, which is finer grained, porphyritic nearer the 
contact with the country rocks, and contains minor 
disseminated pyrrhotite and pyrite throughout, is cross 
cut by numerous quartz-filled fractures. These veinlets 
and stringers are commonly mineralized with pyrite, 
pyrrhotite and locally galena, sphalerite, chalcopyrite 
and native gold*.

On McFinley Mines Limited's property on East Bay, 
gold and silver values are closely associated with narrow 
units of interbedded chert and well layered and laminated 
sulphide iron formation within a mafic metavolcanic 
sequence. Locally the sulphide minerals have been par 
tially remobilized to form accumulations of massive 
pyrrhotite, pyrite and lesser arsenopyrite, chalcopyrite, 
sphalerite and galena. Gold is also present in later quartz 
and quartz-carbonate veins and stringers containing 
minor sulphide minerals similar to those in the iron 
formation beds.

From the information available the gold deposits in 
the map-area may ultimately have had a common 
source. Deposition of gold may have accompanied the 
fumarolic submarine deposition of primary interflow 
sulphide sediments forming deposits such as in Dicken- 
son 'East South C' zone, and the Abino and McFinley 
properties. These syngenetic deposits may then have 
been remobilized during subsequent deformation and 
low grade metamorphism to give the quartz-carbonate 
vein type mineralization, which was in places enhanced 
by concomitant hydrothermal circulation and further 
scavenging of metals from the volcanic pile, forming 
deposits such as the vein systems at Campbell and 
Dickenson mines. A "porphyry gold" type of deposit 
is suggested by the granodiorite zone mineralization 
on Abino Gold Mines Limited's property where the 
intrusion of the intermediate porphyry into the mafic 
volcanic pile may have provided the heat for circulation 
of hydrothermal solutions and deposition of sulphide 
minerals with associated gold.

*Information from Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Red Lake.
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Silver

From the data given by Ferguson et al. (1971) for 
gold and silver production at the three producers in Bal 
mer Township, the amount of silver recovered from the 
ores there is about one tenth of the gold total and it 
probably occurs in solid solution with the native gold. 
Silver values in assays* from the McFinley sulphide- 
rich mineralization are however, more directly related 
to the amount of galena present.

Sulphide Minerals and Base Metals

As already noted, narrow units of sulphide-rich 
iron formation containing chalcopyrite, sphalerite and 
galena as well as pyrrhotite occur in the mafic meta 
volcanics, suggesting volcanogenic deposition of base 
metals in a manner similar to the typical massive sul 
phide ore deposits formed in Superior Province (Sangster 
1972). Airborne electromagnetic surveys of the area 
however have outlined a large number of conductors 
which, when tested, were commonly found to be due to 
narrow pyrrhotite and magnetite-bearing iron formation 
interbeds in mafic metavolcanics and typically contain 
only minor chalcopyrite.

The trondhjemite to granodiorite intrusion around 
Beatrice Peninsula on East Bay which is porphyritic 
around its margins, is crosscut with quartz-filled frac 
tures containing minor chalcopyrite and pyrrhotite and 
samples of the vein material show anomalously high 
molybdenum values. This suggests that some of these 
subvolcanic intermediate intrusions in the metavolcanic 
belt may have potential for 'porphyry' type copper and 
molybdenum deposits as well as gold deposits as noted 
above.
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NO.4 ENGLISH RIVER SUBPROVINCE (MARCHINGTON LAKE AREA)

DISTRICT OF KENORA 

F.W. Breaks1 and W.D. Bond 1

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

INTRODUCTION

Helicopter-supported reconnaissance mapping of the 
English River Subprovince was completed during the 
1977 field season. This belt has now been mapped at a 
scale of 1:63,000 (1 inch to 1 mile) from the Manitoba 
Border to the Savant Lake area. The mapping was begun 
in 1974 with Operation Kenora-Sydney Lake (Breaks 
et a/. 1974). Operation Kenora-Ear Falls (Breaks et al. 
1975) and Operation Miniss-Tully Lakes (Breaks and 
Bond 1976) adjoin the west and north boundaries re 
spectively of the present map-area. The 1977 map- 
area is bounded by Latitudes 50000'00" and 50022'30" 
N and Longitudes 91 0 00' and 92000'W and covers an 
area of approximately 2,993 km 2 (1,157 square miles). 
The town of Sioux Lookout is situated in the extreme 
southwest corner of the map-area.

Access by motor vehicle is limited to two major 
routes which traverse the map-area: i) Highway 642

^ Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

leads southeast from Sioux Lookout to join onto High 
way 599 which runs north from Ignace; ii) the new 
Marchington access road runs northeast from Sioux 
Lookout bisecting the map-area to intersect Highway 
599 approximately 10 km (6 miles) north of the town 
of Savant Lake. Several minor tributary logging roads 
lead off the latter road. The most extensive of these 
roads runs north from Bindo Lake at the east end of Sen 
Bay to the Vermilion River near the northern limit of 
the map-area. Highway 599 just touches the extreme 
southeast corner of the map-area. Both the Marchington 
River and the Sturgeon River are extensive navigation 
systems and offer easy access by boat or canoe into 
most parts of the map-area. Sen Bay on the east end of 
Lac Seul is another major navigable water route covering 
a large segment of the western portion of the map-area.

Bedrock exposures are generally small but tend to be 
evenly distributed throughout the map-area.

Supracrustal rocks of the Wabigoon Belt in the Sioux 
Lookout and Savant Lake area, where mapped previously, 
were examined briefly for correlative purposes only.
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MINERAL EXPLORATION

Wabigoon Subprovince

Nearly all of the mineral exploration within the map- 
area has been confined to the Wabigoon Subprovince 
which underlies the southeast half of the map-area, i.e. 
south or southeast of the Marchington River system. 
Exploration for gold, mainly centered in the vicinity of 
Sioux Lookout, began just prior to the turn of the 
century (Hurst 1932). The most significant early ex 
ploration was done during the 1930s near Sioux Look 
out and is documented by both Hurst (1932) and Hor 
wood (1937). More recently the exploration work done 
in this part of the map-area was documented by John 
ston (1972). Mineral exploration in the Farrington Lake 
area, which is an extension of the Savant Lake Green 
stone Belt, has been recently summarized by Trusler 
(1975). The following is a brief summary of the hereto 
fore undocumented exploration work including work 
done since publication of the above reports. The reader 
is referred to the above reports for the details of the 
documented mineral exploration. The recent exploration 
work can be divided up geographically into the following: 
i) Sharron Lake area 
ii) Zarn Lake area
iii) Cobb Bay area (Sturgeon Lake "greenstone" belt) 
iv) Farrington Lake area (Savant Lake "greenstone" belt) 
v) Vermilion-Abram Lakes area (Sioux Lookout area)

SHARRON LAKE AREA

Assessment work submitted to date indicates most of 
the exploration concerns within the map-area have 
centered near Rosnel, west of Clamshell Lake in the 
Sharron Lake area. Much of the early exploration has 
been associated with gold-bearing quartz veins within a 
mixed assemblage of dominantly mafic metavolcanics 
and subsidiary intermediate and felsic metavolcanics 
with minor intercalated metasedimentary horizons. More 
recently mineral exploration has shifted towards locating 
base-metal massive sulphide occurrences. There has been 
little if any previously documented exploration work in 
this area.

In 1947, Fluralee Gold Mines Limited conducted 
diamond drilling 0.4 km (14 mile) west of the north end 
of Clamshell Lake. No preliminary work was submitted 
to the assessment files and the eight diamond drill holes 
(490 m or 1,607 feet) encountered only minor traces of 
gold associated with quartz veins hosted by a quartz 
diorite.

E.S. Richards of Sioux Lookout held title to nine 
claims situated 1.6 km (1 mile) south of Black Lake near 
Rosnel in 1950. In September of that year the claims 
were optioned to H.J. Bergman who conducted a geolo 

gical survey (scale 1:2400). His survey indicated numer 
ous gold-bearing quartz veins, the majority trending 
northeast and dipping steeply to the northwest. The 
most significant vein varied from several centimetres up 
to 0.3 m (1 foot) wide and was traceable for 20 m (64 
feet). A sample taken by Bergman was assayed at $20.00 
(the price of the gold then stood at $35.00 per ounce). 
Minor silver (0.25 to 1.0 ounces per ton) was also re 
ported (Assessment Files Research Office, Geological 
Branch, Toronto, File 63A-113).

Bankfield Consolidated Mines Limited held a group 
of 10 contiguous claims situated near the south end of 
Black Lake immediately north of and adjacent to the 
E.S. Richards property. In order to evaluate several old 
trenches of unknown origin which expose gold-bearing, 
quartz-carbonate veins, the company conducted a geolo 
gical survey (scale 1:2400) in 1963. In addition, the 
company reblasted the trenches and sunk nine diamond 
drill holes (309 m or 1,013 feet) which established two 
main zones of mineralization. The more promising of 
these zones was indicated to be a lens of carbonatized 
tuff up to 40 m (25 feet) in length and 0.5 m (1.5 
feet) thick with gold values ranging from 0.24 ounces 
per ton across 0.6 m (2 feet) to 2.5 ounces per ton 
across 0.37 m (1.2 feet) (Assessment Files Research 
Office, Toronto, File 63A-422). Scattered sulphide 
mineralization was reported to be associated with the 
gold-bearing quartz-carbonate veining but no further 
details were reported in the assessment file.

Also in 1963, Consolidated Bellekeno Mines Limited 
held a group of six claims near the northwest shore of 
Clamshell Lake. The company conducted geophysical 
(vertical loop, electromagnetic and magnetometer) and 
geological surveys on a 60 m (200 foot) grid system of 
cut lines. The latter survey indicated the property is 
mainly underlain by mafic to felsic metavolcanics. 
The geophysical survey disclosed only two weak, dis 
continuous zones of conduction with coincident mag 
netic anomalies. Gold mineralization associated with 
quartz veins was the only economic mineral found. 
Most of the veins were found to be narrow and dis 
continuous but a quartz vein exposed in the main gold 
showings was reported to vary from 0.6 to 7.6 m 
(width?). Results of assays of selected samples taken by 
company representatives yielded mainly traces of gold 
and silver but one anomalous samples contained 18.2 
ounces gold per ton (Assessment Files Research Office, 
Toronto, File 63.1245).

W.H. Thompson staked a group of claims in the 
immediate vicinity of Rosnel and in 1964 put down 
two diamond drill holes (38 m or 125 feet). Minor 
pyrite, chalcopyrite and galena associated with quartz 
were found in one of these holes. Further drilling 
(one hole of 120 m or 393 feet) by Thompson in 1965 
again encountered only minor sparse chalcopyrite and 
molybdenum associated with pyrite and pyrrhotite
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mineralization associated with thin lenses of felsite.
In 1970, Asarco Exploration Company of Canada 

Limited optioned 41 contiguous claims from Thompson 
in the Rosnel area and carried out an electromagnetic 
(EM-16) survey. No anomalous zones were outlined 
by this survey. Geological mapping at a scale of 1:4,800 
by the company indicated the property is underlain 
by mafic to felsic metavolcanics. Tetrahedrite, pyrite 
and galena mineralization associated with sericitic 
schist, and scattered sulphide mineralization including 
the base metal suite associated with quartz diorite, were 
reported to be locally present. In January, 1971, the 
company expanded their property to the north and 
conducted a ground geophysical (electromagnetic and 
magnetometer) survey over a further two claims. In 
1972 two diamond drill holes (120 m or 393 feet) 
probed several conductive zones but the results proved 
discouraging. The claims reverted back to Thompson 
who drilled one hole (30 m or 101 feet) in 1972 and 
a further four holes (197 m or 647 feet) in early 1973. 
Again in 1975, Thompson on behalf of New Insco 
Mines Limited drilled a further five diamond drill holes 
near Rosnel. Mineralization encountered was in the 
form of minor chalcopyrite and possibly galena asso 
ciated with quartz-feldspar porphyry lenses intruded 
within mafic metavolcanics.

Kerr Addison Mines Limited conducted a fairly 
intensive exploration program in the late 1960s but 
most of the work centered in the Vermilion-Abram 
Lakes area. In the Sharron Lake area, in 1969, the 
company drilled one diamond hole (53 m or 175 feet) 
near the northwest shore of Clamshell Lake picking up 
only traces of silver with associated pyrite and pyrrho 
tite in intermediate metavolcanics. This ground was 
the same property originally worked on by Consolidated 
Bellekeno Mines Limited. In 1973 Oja Limited drilled 
two diamond drill holes (63 m or 205 feet) on this 
same property but intersected no significant mineraliza 
tion.

Kerr Addison Mines Limited also drilled one diamond 
drill hole (68 m or 209 feet) on the southeast shore of 
Botsford Lake approximately 1.6 km (1 mile) north 
west of Out Lake. The hole, completed in 1969 inter 
sected zones of graphite carrying 65-75 percent massive 
pyrrhotite situated in intermediate to mafic metavol 
canics. The latter were observed to be strongly car- 
bonatized near the mineralized zones. One sample 
taken by company representatives was assayed and 
contained 0.1 ounces gold per ton, traces of copper 
and 0.13 ounces silver per ton (Assessment Files Re 
search Office, Geological Branch, Toronto).

ZARN LAKE AREA 

The Zarn Lake area was the site of a considerable

amount of gold prospecting in the mid 1930s and was 
reported by Horwood (1937). At that time two gold 
prospects near the south end of Split Lake underwent 
extensive surface and underground development work. 
Alcona Mines Limited sunk a shaft to 99 m (325 feet) 
just southwest of Split Lake. In addition some drifting 
was done on the 55 m (180 foot) and 93 m (305 foot) 
levels. The gold mineralization, which averages 0.22 to 
0.5 ounces per ton, is associated with quartz veins in 
mafic metavolcanics and is accompanied by chalco 
pyrite, sphalerite, galena and pyrite mineralization 
(Horwood 1937, p.14-19). Split Lake Gold Mines Limi 
ted excavated a 110 m (360 feet) shaft and did some 
minor drifting on the 30 m (100 feet), 69 m (225 feet) 
and 107 m (350 feet) levels. Gold mineralization grading 
from 0.02 to 0.2 ounces per ton accompanied by minor 
pyrite and very minor chalcopyrite and sphalerite was 
found associated in an environment similar to that at 
the Alcona Mines Limited property (Horwood 1937, 
p.23-25). Only a few companies have done work in this 
area since that time period.

Young and Spencer drilled nine holes (756.7 m or 
2,482.5 feet) on two claims situated 0.8 km (1/2 mile) 
north-northeast of Kirk Lake near Alcona. The holes 
were drilled in 1954 and intersected minor mineraliza 
tion in the form of pyrite, locally chalcopyrite and 
pyrrhotite associated with a feldspar porphyry, and 
pyrite associated with quartz veins, all hosted within 
intermediate to mafic metavolcanics.

Selco Exploration Company Limited held several 
widely spaced claim groups in the Zarn Lake area in 
1971. A ten-claim group situated 1.6 km (1 mile) 
northeast of Zarn Lake, investigated by ground geo 
physical surveys (electromagnetic and magnetometer), 
disclosed the presence of one 1220 m (4,000 feet) 
anomaly having a coincident magnetic expression. 
Another ground geophysical survey was done on a 
group of nine contiguous claims situated 1.6 km (1 
mile) north of Split Lake indicating a large east-trending 
anomaly apparently parallel to the contact of the Split 
Lake Stock. Although further work was recommended 
for both of these properties, no further work was sub 
mitted to the assessment files office. In 1971 the com 
pany did drill one hole (80 m or 263 feet) located 
approximately 1.6 km (1 mile) west of Batchelor Lake 
just west of Highway 642 but encountered pyritic 
graphite.

COBB BAY AREA

Considerable exploratory investigation has been done 
in the Cobb Bay area from 1970 to 1972 largely in 
response to reactivated mining interest in the general 
region of Sturgeon Lake resulting from the discovery of 
the Mattabi Mine.
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In 1969 Sherto Exploration Limited held 63 contigu 
ous claims straddling Highway 599 just west of Cobb 
Bay. An airborne geophysical (magnetometer and 
electromagnetic) survey was done in the fall of 1970. 
A few weak anomalies were detected but no follow- 
up ground work was done. In 1972 the property, 
consisting then of 54 contiguous claims, was optioned 
to Rio Tinto Canadian Exploration Limited who con 
ducted ground magnetometer and electromagnetic 
surveys augmented with detailed geological mapping 
(scale 1:4,800). The geological survey showed the 
property is underlain by felsic to mafic metavolcanics 
intruded by mafic intrusion and quartz-feldspar por 
phyry sills. The magnetometer survey indicated magne 
tic highs associated with the underlying mafic intrusive 
rocks but no sizeable anomalies were picked up over 
areas underlain by felsic metavolcanics. No significant 
electromagnetic anomalies were reported in this survey 
or in a subsequent vertical loop survey done in 1973.

Gauthier Mining Group Limited submitted for assess 
ment credits an airborne geophysical (magnetometer and 
electromagnetic) survey over a group of claims situated 
just north of Cobb Bay. At the time of the survey (1970) 
a group of companies combined their claim blocks for 
the airborne survey. No mention is made as to who 
these other companies are.

On the group of claims owned by Gauthier Mining 
Group Limited, only a few weak responses were re 
corded. The survey was flown at a flight line spacing 
of 0.2 km (1/8 mile).

Ganda Silver Mines Limited acquired 35 claims 
situated 1.0 km (0.6 mile) south of Rome Lake, approxi 
mately 4.0 km (2/2 miles) east of the northeast end of 
Ten Mile Lake in 1970. Aground geophysical (magneto 
meter and vertical loop and EM-16 electromagnetic) 
survey delineated two conductive zones one of which 
was accompanied by a coincident magnetic expression. 
Further testing by diamond drilling was recommended 
but no further work has been submitted (Assessment 
Files Research Office, Toronto, File 2.232).

Martland Mines Limited conducted a ground geo 
physical (magnetometer and electromagnetic) survey in 
1972 over a 15-claim group situated 1 km (2/3 mile) 
north of Cobb Bay. Four northeast-trending conductors 
were delineated and three of these were recommended 
for further investigation. Two diamond drill holes (304 
m or 996 feet) were sunk but turned up only minor 
sulphide mineralization including minor chalcopyrite. 
As a follow-up to the drill program the company also 
conducted geological mapping at a scale of 1:2,400.

In 1970 Cresus Mining Limited conducted ground 
geophysical surveys over a 47-claim group in the imme 
diate vicinity of Cobb Lake. The ground geophysical 
survey included a magnetometer survey (grid lines at 
122 m or 400 feet) and an electromagnetic survey (grid 
lines at 61 m or 200 feet). Three weak conductive zones

were recorded and an induced polarization survey was 
recommended (Assessment Files Research Office, 
Toronto, File 2.293).

FARRINGTON LAKE AREA

In addition to their work done in the Farrington 
Lakes area previously described by Trusler (1974, p.42- 
43), Noranda Exploration Company Limited also held 
two small claim groups situated at the extreme west end 
of Schist Lake. Ground geophysical surveys including 
magnetometer and electromagnetic (vertical loop) were 
done on a grid system of cut lines spaced at 122 m 
(400 feet) intervals on each of the properties. Although 
conductors were found on both claim groups, only one 
was tested further with two diamond drill holes (203 m 
or 666 feet). The holes done in 1971 encountered minor 
pyrrhotite and traces of chalcopyrite.

VERMILION-ABRAM LAKES AREA

Since documentation of the exploration work by 
Hurst (1932) and Johnston (1972) the following com 
panies have been active in that portion of the Vermilion- 
Abram Lakes area situated within the confines of the 
present map-area.

Kerr Addison Mines Limited held a large block of 
claims in the Drayton Township area just north of the 
Sturgeon River. The company conducted a major drilling 
program from November 1968 to August 1969. Twenty- 
two drill holes (3797 m or 12,457 feet) were sunk and 
intersected mineralization dominantly in the form of 
iron formation locally with pyritiferous and graphitic 
horizons which in places contain associated traces of 
gold and silver.

From 1970 to 1971, Imperial Oil Enterprises Limited, 
Selco Exploration Company Limited, Conwest Explora 
tion Company Limited and Courier Exploration Limited 
were all active within the vicinity of Sioux Lookout. 
Selco Exploration Company Limited and Conwest 
Exploration Company Limited in 1970 and 1971 re 
spectively conducted an airborne geophysical (magneto 
meter and electromagnetic) survey probably in response 
to the mass of felsic metavolcanics outlined by Johnston 
(1972) just northwest of Alcona. No anomalous zones 
were delineated in either survey. Imperial Oil Enterprises 
Limited, Conwest Exploration Company Limited and 
Courier Exploration Limited were involved in ground 
geophysical surveys (magnetometer and horizontal 
loop) on widely scattered claim groups. Of these, only 
Courier Exploration Limited received any encouraging 
results. Four diamond drill holes (460 m or 1,509 feet) 
were sunk by the company to test three conductors 
but these were revealed to be due mainly to graphite
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locally with minor associated chalcopyrite and sphal 
erite. Selco also drilled four diamond drill holes (386 m 
or 1,266 feet) 1.2 km ( 3A mile) east of East Bay (Minni- 
taki Lake) intersecting only minor pyritic and graphitic 
zones.

Consolidated Manitoba Mines Limited conducted a 
ground geophysical (magnetometer and electromagnetic) 
survey on a twenty-two claim group to investigate an 
anomalous zones previously delineated by an airborne 
geophysical survey. The anomalous zone crosses the 
"Ritchie" showing documented by Johnston (1972, 
p.38). Several trenches were blasted along the anomaly 
and samples taken by company representatives assayed 
from a trace to 0.01 ounces gold per ton, 0.01 to 0.91 
percent copper and 0.01 to 0.42 percent zinc (Assess 
ment Files Research Office, Toronto, File 2.268).

English River Subprovince

The International Nickel Company of Canada Limited 
has recorded the only mineral exploration in the map- 
area within the English River Subprovince, intersecting 
in 1968 sporadic pyrrhotite, pyrite and magnetite 
mineralization in a 37.2 m (122 feet) diamond drill 
hole situated about 0.8 km (Vi mile) west of Hik Lake 
(Assessment Files Research Office, Toronto).

GENERAL GEOLOGY

The map-area is approximately bisected by the north 
east-trending Miniss River Fault Zone, which marks 
the fundamental division, over most of its strike length, 
between the Southern Granitoid Domain of the English 
River Subprovince and the volcanic-rich Wabigoon 
Subprovince (see location map).

English River Subprovince

Previous mapping paid relatively meager attention 
to rocks of the English River Subprovince. Hurst (1932) 
mapped the contact zone between the Sioux Lookout 
metavolcanic-metasedimentary belt and the southern 
domain between Botsford Lake and western limits of 
the present map-area (Longitude 92000'). Johnston 
(1972) later covered a similar area in more detailed 
fashion. Reconnaissance mapping by Skinner (1969) 
covered the entire map-area at a scale of 1 inch to 4 
miles.

^Terminology as defined by Brown 1973. 
^Henceforth abbreviated as Southern Domain.

NORTHERN SUPRACRUSTAL DOMAIN

Migmatized metasedimentary rocks characteristic of 
this domain are scarce in the map-area. A small band of 
metatexite 1 that is continuous from the metasedimen 
tary rocks at Bear Narrows on Lac Seul (north of the 
map-area), dips down into Piling Lake near the northern 
limit of the map-area. Argillaceous beds in this area 
including those at Bear Narrows, and those found north 
of Chamberlain Narrows to Nattaway Falls (Breaks 
et at., in press) are uniformly characterized by the 
assemblage potassic feldspar + biotite + cordierite + 
almandine + plagioclase + quartz, indicative of high- 
grade metamorphism (Winkler 1974). Arkosic beds 
(colour index < 10) are locally interlayered within the 
wacke sequences. Mobilizate varies in composition from 
trondhjemite to quartz monzonite but locally is syenite, 
diorite or anorthositic gabbro in composition. Thin 
sills of very finely recrystallized leucocratic trondhjemite 
that are easily confused with arkose are present at Bear 
Narrows. The sills are nearly always concordant to the 
trend of layering within the metatexites. Mafic dikes 
up to 3 m (10 feet) are also nearly always concordant 
but are believed to be intrusive, related to the mafic 
dike swarms intrusive into the Southern Granitoid and 
Gneissic Domain described later in this report.

SOUTHERN GRANITOID INTRUSIVE AND 
GNEISSIC DOMAIN 2

Virtually all of the English River Subprovince ex 
posed in the map-area comprises rocks of the Southern 
Domain and these occupy a triangular-shaped area 
between the western and northern map limits and to 
the west of Miniss River Fault Zone and north of Sioux 
Lookout belt. Contact relations of the Southern Domain 
with a narrow, arcuate belt of migmatized metasedimen 
tary rock belonging to the Northern Supracrustal Do 
main of the English River Subprovince are intrusive in 
nature. This belt represents a continuation of that 
delineated west of Bear Narrows (Lac Seul) during the 
1975 and 1976 field seasons (Breaks eta/. 1975; Breaks 
and Bond 1976). No evidence of major cataclastic zones 
or abrupt change in regional metamorphic grade was 
encountered along the contact between the Northern 
and the Southern Domains.

Deception Bay (Lac Seul) Gneissic Belt

Severely foliated, layered granitoid and amphibolitic 
rocks constitute perhaps the oldest lithologies of the 
map-area. These rocks are essentially confined to a belt, 
herein named the Deception Bay Gneissic Belt, which 
strikes in an east to northeast arcuate manner for 53 km
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(33 miles) through the map-area from Farlinger Lake at 
the western boundary (Longitude 92000'W) to northeast 
of Mexico Lake at the northern boundary. A maximum 
breadth of about 10 km (6 miles) is attained along 
Longitude 920 00' and towards the east the Deception 
Bay Gneissic Belt gradually tapers before being attenu 
ated by the Miniss River Fault. Emplacement of the 
Stranger Lake Batholith has produced a distinct bi 
furcation of this gneiss belt at Tramp Bay (Lac Seul). 
For reconnaissance purposes these profoundly complex 
rocks were subdivided on a basis of overall "average" 
composition, although this classification system probab 
ly represents an oversimplification. Outcrops are often 
incredibly complex exhibiting multiplicity of distinct 
igneous and supracrustal components, and the presence 
of several distinct fold generations. Three generalized 
types of complex gneiss were mapped: 
(i) leucocratic granitoid gneiss ("leuco-gneiss") ; 
(ii) intermediate granitoid gneiss; and 
(iii) mafic or amphibolitic gneiss .

Leuco-gneiss (i) constitutes by far the most prevalent 
gneiss unit and mainly consists of leucocratic 1 and holo- 
leucocratic2 biotite trondhjemite components.

Intermediate granitoid gneiss (ii) is characterized by 
interbanding of mesocratic3 and subordinate leucocratic 
to holo-leucocratic granitoid material, often augmented 
by conspicuous amounts of mafic components (diorite, 
gabbro, and amphibolite).

Mafic or amphibolitic gneiss (iii) represents the rarest 
gneissic type, being essentially confined to discrete, 
narrow bands approximately 1/2 km (14 mile) in width 
and traceable for distances of about 10 km (6 miles). 
These gneisses dominantly consist of fine-grained, 
foliated and/or lineated amphibolite intercalated 
with up to 30 percent of a wide variety of granitoid 
material. An interesting association of mafic gneiss and 
mobilized anorthositic suite rocks was encountered in 
the Tile Lake-Bindo Lake area. These anorthositic rocks 
are composed of 30 percent angular to rounded inclu 
sions of coarse-grained, massive to lineated gabbroic 
anorthosite, anorthositic gabbro, and rare gabbro inter 
bedded within a 6 m (20 feet) wide layer of medium- to 
coarse-grained holo-leucocratic trondhjemite mobilizate. 
Some of the larger amphibolitic units could represent 
remnant metavolcanic screens of a once extensive 
Sioux Lookout belt or even possibly relics of older 
volcanism. In many instances a dike origin may be 
suspected because less deformed equivalents occur as 
dikes which post-date the Sen Bay Batholithic Complex,

1 Pertain to colour index 5-35 (Streckeisen 1976, p.24). 
2 Pertain to colour index less than 5. 
^Pertain to colour index 35-65.

situated immediately north of the Deception Bay 
Gneissic Belt.

Ultramafic inclusions represent a notable, albeit 
volumetrically small, constituent of all major gneissic 
rock types in the Deception Bay-Bindo Lake area. 
These inclusions, which vary from 3 cm to 0.6 m (1 
inch to 2 feet) in diameter, consist mostly of horn 
blende accompanied by minor phlogopite and plagio 
clase.

Mildly deformed, late-tectonic, fine- to medium- 
grained holo-leucocratic quartz monzonite and post 
tectonic pegmatitic quartz monzonite to granite 
(sensu stricto) dikes post-date all lithic components 
in the gneissic types.

Sodic Granitoid Intrusive Suite

Numerous intrusive complexes have intruded the 
area between the Southern Domain and the Northern 
Metasedimentary Domain. Although some idea of the 
sequence of intrusion of individual components within 
individual batholithic complexes is evident from field 
relations, overall relationships between the major batho 
lithic complexes remains obscure due to lack of specific 
correctable widespread phases. In general, excluding 
the mafic dikes, the older phases tend to be more mafic 
and sodic in composition (i.e. diorite to quartz diorite 
to biotite trondhjemite) while the younger components 
by comparison are more leucocratic and potassic in 
character. Magnetite is a common accessory in many 
phases of all the complexes appearing as a disseminated 
accessory in early trondhjemitic phases and as a late 
stage growth accessory in leucocratic quartz monzonites. 
In the case of the latter, the magnetite has grown leaving 
a leucocratic halo surrounding it that is devoid of any 
other mafic minerals.

Sen Bay (Lac Seul) Batholithic Complex. This plutonic 
complex emplaced at about 3.08 b.y. (Krogh et al. 
1976) constitutes an important tectonic unit within 
the southern domain of the map-area in that it repre 
sents the oldest pre-2.7 b.y. sialic material thus far 
dated in the English River Subprovince. This batholith, 
which is also the largest delineated in the Southern 
Domain of the current map-area, trends roughly easterly 
from its western extremity just beyond the entrance of 
Sen Bay to Holger Lake. It represents a member of the 
sodic granitoid intrusive suite, the general attributes of 
which have been previously described by Breaks and 
Bond (1977).

At least seven plutonic phases constitute this batho 
lithic complex. The oldest phase is fine-grained, massive 
biotite-hornblende diorite which occurs as small inclu 
sions in: (a) weakly to moderately foliated, fine- to
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coarse-grained inequigranular diorite transitional into 
quartz diorite, and (b) moderately foliated, fine- to 
coarse-grained inequigranular hornblende-biotite trond 
hjemite; which are extremely widespread and can be 
immediately recognized by their striking inequigranu- 
larity.

Archer Lake Dome. A dome structure that may or may 
not be related to the Sen Bay Batholithic Complex 
occurs at Archer Lake, north of and adjoining the mid 
portion of Sen Bay. The major phase constituting the 
dome is a medium-grained, metamorphosed, foliated, 
biotite (in clots) trondhjemite.

Medium-grained to pegmatitic quartz monzonite 
dikes are commonly found in the peripheral host rocks 
and these dikes invariably trend perpendicular to the 
dome structure. Foliation in the centre of the dome, 
located at the southeast end of Archer Lake, is essen 
tially horizontal. Along the north margin of the dome a 
cataclastic (protomylonitic) fabric was locally observed 
trending approximately east-northeast. The cataclasis 
is pre-Kenoran in that there are early deformed cross 
cutting quartz monzonite dikes and there are also un- 
deformed quartz monzonite dikes cross-cutting the 
fabric.

Stranger Lake Batholith. This slender, east- to northeast- 
trending batholith is completely enclosed by the Decep 
tion Bay Gneissic Belt. The batholith extends about 39 
km (24 miles) between Tramp Bay (Lac Seul) and the 
Marchington River at a point just north of Kimmewin 
Lake. Good exposures are readily accessible via the 
Marchington River Road commencing about 1.6 km (l 
mile) east of the Deception Bay Bridge. The major 
phase consists of leucocratic, well recrystallized, fine- to 
medium-grained lineated and/or foliated biotite trond 
hjemite.

Tile-Bindo Lakes Complex. This complex is part of the 
Stranger Lake Batholith. Up to twelve dioritic, trond 
hjemite and quartz monzonitic phases were recognized 
on single exposures.

Mafic Dikes

At an intervening time between emplacement of the 
late phases of the Sen Bay Batholithic Complex and the 
Kenoran tectonic-metamorphic episode, considered by 
the writers to be 2.7 b.y., a swarm of now amphiboli- 
tized, often deformed mafic dikes invaded the map-area. 
These dikes were not encountered within the adjacent 
Wabigoon Subprovince. Original attitudes of these mafic

dikes are unknown, since they were probably reoriented 
during the Kenoran tectonic-metamorphic episode. 
Along the deformed western curvilinear contact of the 
Sen Bay Batholithic Complex, the mafic dikes are 
markedly parallel with the contact zone whereas in the 
less deformed central part of the batholith (south and 
southeast of Rel Lake) a general north to northwest 
strike is observed, in which sharp contacts and dis 
cordances with host rock foliations are preserved.

Potassic Granitoid Intrusive Suite

Metamorphosed Porphyritic (Feldspar-) Granodiorite 
and Quartz Monzonite. Three stocks of recrystallized, 
massive to lineated, porphyritic (seriate) biotite and 
hornblende-biotite granodiorite and quartz monzonite 
lie immediately north of the Sen Bay Batholithic Com 
plex in vicinity of Expanse Lake. The Burma Lake 
Stock represents the largest of these; the other two 
relatively small stocks are situated just north of Rel 
Lake and on the Vermilion River near its confluence 
with Holger Creek. Such rocks may have been em- 
placed late-tectonically, since although deformational 
features are evident, only dikes of unmetamorphosed 
coarse-grained to pegmatitic quartz monzonite post 
date these stocks.

Wabigoon Subprovince

SUPRACRUSTAL ROCKS

The Vermilion-Abram Lakes area mapped previously 
by Johnston (1972) and the Sioux Lookout "greenstone" 
belt covered in part of a synoptic survey by Trowell and 
Blackburn (this volume] were only briefly examined. 
Supracrustal rocks in the Farrington Lake area (Trusler 
1975) were not reviewed at all during the present survey.

Mafic metavolcanic flows, intermediate tuff, tuff- 
breccia, minor intercalated metasediments and meta- 
conglomerate are found along the Marchington River 
and are the west extension of the Savant Lake belt. The 
belt continues at least to the south end of Kimmewin 
Lake. The Kashawegama Lake arm of the Savant Lake 
Conglomerate is now known to extend from McCubbin 
Township (Bond 1977) to the extreme north end of 
Kimmewin Lake, a total distance of 54 km (34 miles). 
Mafic metavolcanic flows of the Sioux Lookout "green 
stone" belt extend as far north as the north end of 
Marchington Lake. A distance of 9.6 km (6 miles) separ 
ates these two belts. Poor exposure and limited access 
prevented the authors tracing these belts to see if they 
are continuous. The ends of both belts are highly seg 
mented by granitoid phases. No supracrustal rocks were 
observed at Ward Lake which is situated on strike
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between Marchington and Kimmewin Lakes. If the belts 
are in fact continuous, in all probability their junction 
will be obscured by i) scalloping of the granitoid in- 
trusives on either side and ii) by the Miniss River Fault 
zone.

Norwood's (1937) mapping indicates that the Sioux 
Lookout belt is terminated just north of Nagron Lake 
and that numerous inclusions of greenstone are found 
near the north end of Lake of Bays. These relationships 
were also observed during the present survey. However, 
whether the Sturgeon Lake "greenstone" belt and the 
Sioux Lookout belt do in fact join up remains an enigma 
in the sense that metagabbroic to metadioritic rocks are 
found to occur on strike between the two belts. The 
gabbroic to dioritic rocks are commonly coarse grained 
and amphibolitized. Locally rare anorthositic pods and 
anorthositic gabbroic layering are observed in the 
vicinity of Malta and Gibraltar Lakes. Scarce, distinct, 
fine-grained, volcanic inclusions within the coarse- 
grained, amphibolitized gabbroic rocks testify to the 
latter's intrusive character. Their intrusion however 
may have been concomitant with volcanism and they 
may represent original feeder zones or pipes.

Minor modifications in Norwood's map include a 
small lens of intermediate pyroclastic rocks found on 
Enira Lake just east of Split Lake. This lens of pyro 
clastic rocks is deflected south around the Split Lake 
Stock but terminates just west of Forty Mile Lake. 
The volcanic sequence from Clamshell-Enira Lakes 
west to Kirk Lake is dominated by massive mafic 
metavolcanic flows commonly associated with mafic 
to intermediate pyroclastic rocks. Subsidiary mafic 
pillow lavas and minor intercalated intermediate tuff 
horizons are also present but give no indication of tops. 
Some of the pyroclastic bands interlayered between 
successive multiple flows appear to be locally reworked 
in the Kirk Lake area.

INTRUSIVE ROCKS

In distinct contrast to the Southern Domain of the 
English River Subprovince, the Wabigoon Subprovince 
is characterized by a major cycle of widespread, late- 
tectonic, mesozonal, characteristically sodic plutonic 
activity. Most of the late-tectonic plutonic activity 
within the English River Subprovince is now known to 
be characteristically potassic in nature. Also, the history 
of plutonic activity, including post-intrusive reworking 
of the earlier intrusive phases within this part of the 
Wabigoon Subprovince is not nearly as complex as that 
of the English River Subprovince to the north. That is, 
many of the exposures in the Southern Domain of the 
English River Subprovince tend to be polyphase; the 
intrusions within the Wabigoon Subprovince are gener 
ally composed of a single phase or at the most, two
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phases signifying a much simpler intrusive history.

Mafic to Intermediate Intrusive Rocks

Both recrystallized and unrecrystallized mafic to 
intermediate intrusive phases intrude the Wabigoon 
Subprovince. Small stocks of these rocks occur at 
Marchington Lake, Stanzhikimi Lake and in the central 
part of the Yet Lake Stock. At least some of the coarse- 
grained gabbroic and dioritic rocks found between Kin- 
niwap Lake and the north end of Lake of Bays described 
previously probably belong in this group. These rocks 
vary in composition from gabbro to diorite to quartz 
diorite.

Intermediate to Felsic Intrusive Rocks

Yet Lake Stock. Emplacement of this ovoid-shaped 
stock has caused a distinct bifurcation of the Savant 
Lake metavolcanic-metasedimentary belt between Schist 
Lake and Drive Lake. Previously this plutonic complex 
was classified as granite (Trusler 1975). Current mapping 
determined a compositional range between trondhjemite 
and granodiorite. These massive greenish-grey to moder 
ate orange (fresh surface) rocks are characterized by 
distinct, abundant opalescent blue coarse quartz (30 to 
40 percent). Several massive exposures of orange grano 
diorite accessible on the Marchington River Road may 
have potential as an attractive building or lapidary stone.

Robinson Batholith. A prominent, elongate, relatively 
high level granodiorite to trondhjemite batholith roughly 
straddles the Canadian National Railway line from 
Ekstrom Lake to beyond the eastern limits of the map- 
area. This intrusion was initially mapped in part and 
named by Horwood (1937) as the Robinson Stock. 
Recently, Dusanowskyj (1976) ammeded this to the 
Robinson Batholith after delineation of its full extent. 
Dusanowskyj and Barlow et al. (1975) additionally de 
monstrated a significant negative gravity anomaly asso 
ciated with this intrusion; modelling computations in 
dicated an estimated depth of 16 km (10 miles) (Dusan 
owskyj 1976, p.63).

The major intrusive phase consists of a pale-orange to 
pink (weathered surface), medium- to coarse-grained, 
inequigranular, hypidiomorphic-granular, biotite trond 
hjemite to granodiorite. Staining studies on numerous 
slabbed specimens indicated an absence of quartz 
monzonite compositions although Dusanowskyj (1976, 
p.27) implied the contrary. Fine- to medium-grained, 
chilled phases are evident at the contact zones.

Both of the Yet Lake Stock and Robinson Batholith 
are post-dated only by coarse-grained to pegmatitic,
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holo-leucocratic quartz monzonite to granite (sensu 
stricto) dikes which constitute the youngest igneous 
phases in the northwestern Superior Province.

The granitoid terrain intervening between the Robin 
son Batholith and the Yet Lake Stock is mainly massive 
to moderately foliated, pink weathering, medium- to 
coarse-grained, inequigranular to occasionally porphyri 
tic (plagioclase) biotite and hornblende-biotite trond 
hjemite. To the south, in the vicinity of Payne, Conver 
and Dizzy Lakes, the Robinson Batholith is bordered by 
similar, metamorphosed, biotite to hornblende-biotite 
trondhjemite that locally grades into quartz diorite.

Nagron Lake Stock. The Nagron Lake Stock is situated 
between Clamshell and Kinniwap Lakes and is a medium- 
to coarse-grained, unmetamorphosed, equigranular, 
lineated biotite trondhjemite. Locally in the southwest 
it grades into a phase of chlorite-biotite trondhjemite 
of subvolcanic origin. This latter phase is characterized 
by subhedral to euhedral quartz phenocrysts inter 
estingly is spotted with 5 to 7 percent disseminated 
pyrite.

Lake of Bays Batholith. The Lake of Bays is the largest, 
single batholith in the map-area. Only about half of 
the batholith lies within the confines of the map-area. 
It is the most potassic pluton within this portion of 
the Wabigoon Subprovince. The batholith is composed 
of massive, unmetamorphosed quartz monzonite that 
varies from equigranular to subtly porphyritic (potassium 
feldspar) and locally grades to a granodioritic compo 
sition. A marginal phase of unmetamorphosed horn 
blende-biotite to biotite-hornblende diorite to quartz 
diorite to possibly andesine quartz monzonite is exposed 
at Zarn and Nagron Lakes and Lake of Bays. Both the 
above (main and marginal) phases are cut by rare thin 
dikes of quartz monzonite. A small northeast-trending 
shear zone in the northwest part of the batholith at 
Zarn Lake may be related to the intrusion. However, 
because of its northeast trend and its restriction to only 
this part of the batholith it is more probably related to 
the regional northeasterly trending regional cataclasis. 
Dusanowskyj (1976, p.63) also modelled this batholith 
and computed it to have an estimated depth of 16 km 
(10 miles).

Metamorphism

A dearth of argillite metasedimentary units or similar 
material makes it difficult to determine regional meta 
morphic grade over most of the Southern Domain of 
the English River Subprovince within the map-area. 
Mafic units are widespread, however, these are notori 

ously insensitive to changes in metamorphic condi 
tions under medium to high grade regional metamor 
phism. Thus, only ubiquitous biotite ± hornblende * 
plagioclase ± quartz ± Fe-oxide assemblages are recorded 
in these rocks. It does appear that P^ oa(j was insuffi 
cient to stabilize almandine-producing reactions in these 
mafic units, in contrast to the presence of this mineral 
in the Northern Supracrustal Domain of previous map- 
areas (Breaks et a/. 1975, Breaks and Bond 1976). 
Temperatures and vapour pressures appear to have been 
substantial enough to foster localized anatexis of some 
amphibolite gneiss units, as in the Deception Bay area. 
Holo-leucocratic and leucocratic quartz-poor trondhje 
mite and biotite-hornblende diorite associated with the 
amphibolitic paleosome megascopically resembles mobil 
izate material prevalent in metasedimentary migmatite 
of the Northern Supracrustal Domain.

GRANULITE METAMORPHISM

In the northwestern corner of the map-area, lithologi- 
cal characteristics and metamorphic assemblages per 
taining to the low pressure subdivision of granulite 
metamorphism (Green and Ringwood 1967; Lambert 
and Heier 1968) have been developed in a wide range of 
bulk composition. This area forms part of a larger zone 
situated in adjacent 1975 and 1976 areas mapped by the 
authors in which granulite mineral assemblages have 
overprinted rocks of the Northern and Southern Do 
mains. Coexistence of cordierite and orthopyroxene is 
evident, albeit rare, in certain metasedimentary layers. 
It is usually more common to observe cordierite ± 
almandine + quartz + plagioclase ± potassic feldspar 
assemblages interlayered with orthopyroxene ± diopside 
bearing mafic dikes.

STRUCTURAL GEOLOGY

East- to northeast-trending linear structures have 
been ubiquitously developed in all tectonic units in the 
Southern Domain of the map-area exclusive of late and 
post-tectonic quartz monzonite to granite plutons. 
These structures are relatively shallowly plunging (15 to 
50 degrees) and may consist of mineral lineation, 
fold axes, rodding, or mullions. In proximity to the 
Miniss River Fault, the generally east trends are notice 
ably reoriented by the fault's influences to northeast 
trends.

Miniss River Fault Zone

This important tectonic feature forms the boundary 
between the English River Subprovinces and the Wabi-
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goon Subprovinces within most of the map-area. The 
fault enters the Sioux Lookout metavolcanic-metasedi- 
mentary belt at Botsford Lake in the Superior Junction 
and appears here to have been reduced to a narrow, 
regionally insignificant shear zone. Sheared, rust-stained 
metasediments containing pseudotachylite have been 
observed on Highway 72 at Frog Rapids (near Sioux 
Lookout) and conceivably may represent a southeast 
extension of the same fault zone delineated at Botsford 
Lake (N. Trowell, Geologist, Precambrian Geology 
Section, personal communication, 1977). The fault is 
marked by mylonitization of various rock types of both 
subprovinces. Slickensides and mineral lineation within 
the mylonitic derivatives indicate a sub-horizontal 
direction of slip, generally plunging 15 to 20 degrees 
northeast. Offset dikes, veins, and lithological units 
and presence of Z-shaped folds within the mylonite 
zone all indicate a right-hand sense of slip. The amount 
of slip remains unknown. This component of displace 
ment appears regionally insignificant in the Superior 
Junction area, however, this probably increases rapidly 
along the fault to the northwest. At Miniss Lakes 72 km 
(45 miles) to the northeast of the present map-area, at 
least 10 km (6 miles) of strike-slip movement is evidenced 
(Breaks and Bond 1976).

A previous worker (Skinner 1969) implied that the 
Miniss River Fault Zone splays to the east through 
Schist Lake to become the Kashawegama Lake Fault. 
The absence of mylonitic deformation at Schist Lake 
contrarily indicates that the latter must terminate and 
therefore cannot constitute an ancillary segment of the 
Miniss River Fault Zone.

At Sioux Lookout the boundary between the two 
subprovinces is intrusive but has been locally over 
printed by mild cataclasis. A protomylonitic fabric was 
observed in a quartz monzonite sill emplaced at the 
contact on the east side of Pelican Lake just west of the 
Sioux Lookout airport. This cataclasis was not traceable 
along strike. Elsewhere the contact is gradationally 
intrusive marked by the lit par lit injection of granitoid 
sills within mafic metavolcanic rocks.

ECONOMIC GEOLOGY

English River Subprovince

In previous survey areas (Breaks etal. 1975, p.31-32; 
Breaks and Bond 1976, p.24), uranium mineralization 
associated with the diatexitic stage of metasedimentary 
migmatization or with late stage pegmatitic quartz 
monzonite development and Li-Ta-Cs-Be-bearing peg 
matitic deposits also associated with diatexis have held 
the greatest economic potential within the English 
River Subprovince. The paucity of metasedimentary 
migmatites, the minimal amount of exploration work

done thus far, and the fact that no such mineralization 
has been found to date within this part of the map-area 
suggest some reservations should be applied in initiating 
an exploration program therein. The dominantly sodic 
nature of both the English River Subprovince and the 
Wabigoon Subprovince within the 1977 map-area suggest 
that the potential for uraniferous, potassic pegmatitic 
deposits is lower here than in areas mapped to the north 
and west.

Wabigoon Subprovince

The Sioux Lookout "greenstone" belt between Min- 
nitaki and Clamshell Lakes has been fairly saturated by 
exploratory work. The fact that mineralization does 
occur in the form of both gold and base metal deposits 
near Alcona and that two gold prospects situated near 
the Split Lake Stock have undergone considerable 
development in the past suggest other as yet unfound 
deposits might be present. Several subvolcanic phases 
varying from quartz porphyry to chlorite-biotite meta- 
trondhjemite in the Clamshell Lake area were found to 
contain anomalous amounts of disseminated (5-8 per 
cent) pyrite and this area may warrant further investiga 
tion.

A small pod (6 mm) of chalcopyrite was found 
associated with a very coarse-grained gabbro phase 
situated 1 km (2/3 mile) west of Kinnewap Lake. 
Further work will be required to determine whether the 
gabbroic to dioritic rocks in this area between the Sioux 
Lookout and Sturgeon Lake "greenstone" belts have 
some economic potential. These rocks may or may not 
be consanguineous with the volcanism.
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NO.5 SAVANT LAKE-CROW LAKE SPECIAL PROJECT 

DISTRICTS OF THUNDER BAY AND KENORA 

N.F. Trowell 1 , C.E. Blackburn 1 , G. Edwards2 , and R.H. Sutcliffe3

In 1976, N.F. Trowell and C.E. Blackburn began a 
joint project (Trowell and Blackburn 1976) involving 
a regional study of the stratigraphy, structure, and 
economic geology of the Early Precambrian (Archean) 
metavolcanic-metasedimentary belts between Savant 
Lake and Crow Lake. The project involves both com 
pilation of past geological work and selective field 
mapping.

During the 1977 season field studies were undertaken 
in the Sturgeon Lake-Sioux Lookout-Minnitaki Lake 
area and in the Eagle Lake-Wabigoon Lake-Stormy Lake 
area by N.F. Trowell and C.E. Blackburn respectively, 
and under their general direction G.R. Edwards exa 
mined the Kakagi Lake-Rowan Lake-Pipestone Lake 
area, and R.H. Sutcliffe the Savant Lake area. Reports 
on each of the areas follow. Previous compilations

encompassing these areas are available (Map 2115 and 
2169, Davies and Pryslak 1967; Davies et a/. 1970) and 
would be of assistance in following these reports. In 
addition to his work at Savant Lake R.H. Sutcliffe 
aided Blackburn and Trowell in their investigations.

The aims of this ongoing project are to gain a better 
understanding of the petrogenetic and structural evolu 
tion of this portion of the Wabigoon Belt (Mackasey 
et a/. 1974) and to determine, more clearly, the inter 
relationships of geological environment and mineral 
deposits within this area.

Because of the nature of the project, emphasis is 
directed towards examination of the metavolcanic- 
metasedimentary belts and only very limited study 
will be done on the batholithic granitic areas.

SAVANT LAKE AREA* 

R.H. Sutcliffe

LOCATION

Highway 599 and the newly constructed Marchington 
River road, that joins Sioux Lookout to Highway 599 
north of the town of Savant Lake, provide access to the 
western portion of the area. Savant Lake is accessible 
by float-equipped aircraft or by all-terrain vehicles along 
two winter roads off Highway 599. Highway 599 pro 
vides access to the Kashaweogama Armit-Fairchild Lakes 
system.

MINERAL EXPLORATION

During the early part of this century exploration was 
directed towards the search for gold and evaluation of 
the iron deposits west of Savant Lake. The discovery, in 
1969, of the Mattabi Mines Limited base metal suphide 
deposit south of Sturgeon Lake stimulated the search for 
similar deposits in the Savant Lake area.

l Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
^Graduate Student, University of Western Ontario, London. 
^Graduate Student, University of Toronto, Toronto. 
*Area 1 on location map.

Bond (1976; 1977; in preparation), Trusler (1974), 
and Trowell (1975) have documented the mineral ex 
ploration conducted in the southern and southwestern 
parts of the Savant Lake metavolcanic-metasedimentary 
belt. Breaks and Bond (1976) documented exploration 
in the area north and west of McCubbin Township.

GENERAL GEOLOGY

The Jutten Volcanics (Rittenhouse 1936) form the 
northwest and southeast margins of the Savant Lake 
metavolcanic-metasedimentary belt. They appear to be 
the oldest supracrustal rocks in the area. Facing direc 
tions indicate that the stratigraphic thickness of the 
Jutten Volcanics exceeds 9 km (5/2 miles) and is pos 
sibly up to 11 km (63;4 miles) thick.

The Jutten Volcanics on the southeast side of Savant 
Lake form a homoclinal approximately northwest-facing 
sequence of pillowed and massive flows, with minor 
autoclastic breccia zones and intercalated metasediments 
(Bond 1976). The homoclinal structure is interrupted 
by the minor folding in the vicinity of Leggo Lake.

To the south, the Jutten Volcanics are locally missing 
due to intrusions of the Jutten Batholith (Trowell 1975).
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The Jutten Volcanics on the northwest margin of 
the Savant Lake metavolcanic-metasedimentary belt are 
structurally more complex. North and west of McCubbin 
Township the volcanic sequence forms a broad synclinal 
structure with the trace of the axial plane trending east 
(Breaks and Bond 1976). A zone of magnetite-silicate 
iron formation lies near the base of the sequence and 
its distribution has been used to define the structure 
and to correlate stratigraphy along strike. Also in this 
area, the Jutten Volcanics are interrupted by several 
granitic stocks.

The stratigraphically lowest exposed portion of the 
Jutten Volcanics appears to be in the vicinity of Armit 
Lake. The author found that the ultramafic rocks 
originally delineated by Hudec (1965) are much more 
extensive than previously known. The ultramafic rocks 
range in composition from peridotite to pyroxenite 
and are intrusive.

Polymictic clast- to matrix-supported conglomerate 
overlies the Jutten Volcanics in the following locations: 
the north shore of Kashaweogama and Fairchild Lakes; 
the west shore of Savant Lake; Neverfreeze Lake; the 
east shore of the South Arm of Savant Lake; on several 
islands in Savant Lake, and as a northeast-trending band 
in central Savant Township. The contact between the 
conglomerate and Jutten Volcanics is believed to re 
present a major unconformity in the Savant Lake 
metavolcanic-metasedimentary belt (Skinner 1969; 
Bond 1976; Shegelski and Bell 1976). The unconformity 
may have been locally modified by faulting specifically 
north of Kashaweogama and Fairchild Lakes. The 
unconformity has been proposed on the basis of the 
following evidence (Bond 1976; Shegelski and Bell 
1976).
(1) Clasts in the conglomerate relate to specific proxi 
mal sources in the underlying rocks.
(2) On Kashaweogama Lake and on Stillar Bay, Savant 
Lake, there are irregular erosional surfaces between the 
metavolcanics and conglomerate.
(3) There are local major angular differences between 
the trend of the Jutten Volcanics and the conglomer 
ate. This angular discordance is particularly evident 
on Kashaweogama Lake.
Coarse-grained granitoid clasts are abundant in the 
conglomerate. This fact coupled with the quartz-rich 
nature of the overlying sediments suggests a plutonic 
source for the detritus. It appears therefore that a 
period of granitoid intrusion and perhaps a major 
deformation event occurred prior to deposition of 
the conglomerate.

At the western end of Kashaweogama Lake reddish 
weathering, locally banded, carbonate rocks containing 
a green silicate mineral (probably fuchsite) were found 
during the present survey associated with the conglo 
merate. They also occur as clasts within the conglomer 
ate. Similar clasts and occurrences of green silicate

minerals in metasediments occur at several locations 
along the west shore of Savant Lake, and in the con 
glomeratic unit in central Savant Township.

Fine-grained arenaceous to argillaceous metasedi 
ments with interbedded magnetite iron formation 
underlie most of Poisson Township, southeast McCubbin 
Township, and the area immediately south of Kashaweo 
gama Lake (Bond 1977). Similar metasediments occur 
between Elwood and Neverfreeze Lakes. Here, however, 
they are coarser, more highly metamorphosed, and are 
intruded by quartz-feldspar porphyry stocks.

Bond (1977) considers that the main accumulation of 
these metasediments in Poisson and McCubbin Town 
ships are stratigraphically situated in part above and in 
part a lateral facies equivalent of the conglomerate. 
The author found that the finer metasediments on El 
wood and Neverfreeze Lakes overlie the conglomerate. 
Here graded pebble conglomerate and conglomeratic 
sandstone exhibiting scour channel structures form a 
transitional facies between the boulder conglomerate 
and finer metasediments.

The author interprets that the metasediments occur 
ring between Elwood and Neverfreeze Lakes and those 
in Poisson and McCubbin Townships were deposited in 
an originally continuous sedimentary basin.

Felsic to intermediate fragmental rocks exposed 
north of Whimbrel Lake are interpreted to be the time 
stratigraphic equivalent of the conglomerate (Bond 
1976; Shegelski and Bell 1976). Supporting evidence 
was found by the author on the west shore of Savant 
Lake where pyroclastics and conglomerate are inter 
bedded and clasts similar to the pyroclastic fragments 
occur in the conglomerate. Northeast of Kashaweogama 
Lake the author found that pyroclastics show a facies 
change to conglomerate, and pyroclastic fragments 
in the conglomerate decrease in abundance westwards 
of Kashaweogama Lake.

In central Savant Township, the author found pil 
lowed and amygdaloidal mafic metavolcanics con 
formably overlying the conglomerate. These metavol 
canics may be the time equivalents of the fine-grained 
arenaceous and argillaceous metasediments, and felsic 
to intermediate pyroclastics. It is noteworthy that a 
serpentinized peridotite, possibly a flow, occurs near 
the interpreted base of these metavolcanic rocks. These 
metavolcanics face predominantly northeast.

South of Kashaweogama Lake the extensive east- 
trending zone of metavolcanics (Bond in prep.; Trusler 
1974; Trowell 1975) is named the Handy Lake Vol 
canics (Rittenhouse 1936). Skinner (1969) placed the 
Handy Lake Volcanics stratigraphically above the meta 
sediments. Shegelski and Bell (1976) interpreted them to 
underlie and intercalate with the arenaceous and argilla 
ceous metasediments and to have formed contemporan 
eously with the conglomerate. The Handy Lake Volcan 
ics may therefore have also formed contemporaneously
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to the felsic to intermediate metavolcanics north of 
Whimbrel Lake and on the west shore of Savant Lake.

The Handy Lake Volcanics in the southern portion 
of the Savant Lake area are composed of a complexly 
intercalated sequence of mafic metavolcanics, inter 
mediate to felsic fragmental rocks and metasediments 
(Trowell 1975). Trowell (1975) interpreted the frag 
mental rocks to be the reworked and redeposited equi 
valents of the pyroclastic rocks exposed in the Hough- 
Houghton Lakes area (Bond in preparation] to the 
west.

To the south they become more sedimentary in 
nature. This area also marks the transition zone between 
the Savant Lake and Sturgeon Lake metavolcanic- 
metasedimentary belts. Further to the south mafic 
volcanic flows increase in abundance within the Stur 
geon Lake metavolcanic-metasedimentary belt.

ECONOMIC GEOLOGY 

Quartz Vein Deposits

Most of the mineralized showings in the Savant Lake 
metavolcanic-metasedimentary belt with the exception 
of iron deposits, are associated with quartz veins. The 
quartz veins are situated within sheared mafic meta 
volcanics, and are specifically concentrated east of 
Savant Lake (Bond 1976; 1977). The quartz veins 
generally contain gold and/or silver and some base 
metal sulphide minerals (Bond 1976). The mineralizing 
fluids may have had their source in the trondhjemite to 
granodioritic intrusive rocks to the southeast (Bond 
1976).

On the north shore of Kashaweogama Lake a shear 
zone defines the contact between the Jutten Volcanics 
and the overlying conglomerate. Several pits have been 
blasted in this shear zone. Bond (inprep.} reported that 
quartz veins with pyrite, minor chalcopyrite, and gold 
mineralization occur in this zone. This association of 
an unconformity and carbonate rocks (see above) with 
subsequent shearing indicates that the metavolcanic- 
conglomerate contact may have potential for further 
gold mineralization.

Iron

Magnetite iron formation is interbedded with clastic 
metasediments west of Savant Lake and south of Kasha 
weogama Lake. The magnetite generally occurs in beds 
1.6 mm to 4.6 m thick and accounts for approximately 
10 to 15 percent of a given exposure (Bond 1977). 
In southwest Mccubbin Township and south of Kasha 
weogama Lake folding has effected an increase in the 
amount of iron formation relative to the clastic meta- 
sedimentary component.

Magnetite-silicate iron formation also occurs near 
the base of the Jutten Volcanics on the west side of 
the metavolcanic-metasedimentary belt (Breaks and 
Bond 1976) and at the western end of Kashaweogama 
Lake.

Neither the precious metal mineralization nor the 
iron deposits have proven to be economical to date.

The coarse to fine, felsic to intermediate pyroclastic 
rocks north of Whimbrel Lake have received relative 
ly little attention and warrant further exploration for 
base metals. To properly assess the base metal potential 
of the felsic to intermediate metavolcanics south of 
Kashaweogama Lake it is important to determine 
if the felsic intrusive stocks in the vicinity of Conant 
Lake are genetically associated with volcanism. Bond 
(in prep.} has suggested that felsic metavolcanics north 
and west of Evans Lake may be close to a volcanic 
source.

Trowell (1975) has suggested that the two base metal 
sulphide occurrences (the Hadley and Savant occur 
rences) just southwest of Evans Lake, are distal base 
metal occurrences and that exploration should be 
directed to the west, specifically the Hough-Houghton 
Lakes area, where apparently more proximal pyroclas 
tic rocks occur.

Ultramafic rocks occur in the lower portion of the 
Jutten Volcanics north of Armit Lake. Exploration for 
copper-nickel mineralization in these rocks is warranted. 
The association of these ultramafic rocks with mag 
netite-silicate iron formation near the base of the Jutten 
mafic volcanic rocks might warrant exploration for 
gold.

STURGEON LAKE AREA*

N.F. Trowell

LOCATION

Highway 599 extending northward through the 
western portion of the area provides access to Sturgeon 
*Area 2 on location map.
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Lake. The rest of the area is accessible by recently 
constructed lumber roads, mine roads, cottage- and 
lodge-access roads off Highway 599 and by float- 
equipped aircraft.
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MINERAL EXPLORATION

W. Mcinnes (1900) gave an early report of the dis 
covery of gold-bearing quartz veins. Intermittant explor 
ation for gold was carried out during the next few years. 
Increased activity in the area due to the construction in 
1909, of the Lake Superior Branch of the Grand Trunk 
Pacific Railway resulted in temporary exploration 
activity.

During the period 1905 to 1941, the St. Anthony 
mine produced gold and silver valued at $2,157,823 and 
$7,469 respectively (Division of Mines, Statistical Files, 
St. Anthony Gold Mines Limited, Northern Gold Reef 
Limited).

In October 1969, the Exploration Division of Matta 
gami Lake Mines Limited discovered a base metal sul 
phide deposit (now the Mattabi mines) on Block No.7 of 
the Abitibi Paper Company Limited. Exploration

activity surged, resulting in further discovery of new 
base metal sulphide deposits (see Table 1).

GENERAL GEOLOGY

The author has subdivided the Sturgeon Lake "green 
stone belt" into four assemblages on the basis of their 
lithology and geographic distribution. They are (1) the 
South Sturgeon Lake Assemblage; (2) the North Stur 
geon Lake Assemblage; (3) the Northeast Arm-Becking- 
ton Lake Assemblage; and (4) the Sturgeon Lake Assem 
blage. Additional information on the South Sturgeon 
Lake Assemblage has been obtained from Covello (1971), 
Franklin (1975; 1976; 1977), Franklin et al. (1973; 
1975; 1977), Hiscott (1974), Neilsen (1974), Shegelski 
(1975; 1976), Shegelski and Bell (1976) and Hinzer 
(1977) while detailed information on the chemistry of

TABLE 1 BASE METAL SULPHIDE DEPOSITS IN THE STURGEON LAKE AREA, NORTHWESTERN ONTARIO (DATA 
TAKEN FROM FRANKLIN et al. 1977).

Owner Deposit Name Discovery Deposit Type 
Date

Current 
Tonnage Zn Cu Pb Ag 
Estimate

Au

Mattabi Mines 
Ltd.

Mattabi

Sturgeon Lake Boundary 
Mines Ltd.

Mattagami Lake Lyon Lake 
Mines Ltd. Creek

Sept.1969 Zn-Cu-Pb-Ag (-Au) 13,665,800 7.596 Q.8% Q.77% 3.10 oz/T

Oct.1970 Zn-Cu-Pb-Ag-Au 2,110,584 IQ.64% 2.98"fc T.47% 6.14OZ/T 0.021 oz/T

Oct.1971 Zn-Cu-Pb-Ag 4,029,500 e.66% 1.1596 Q.63% 3.30 oz/T 
Feb.1972

TABLE 2 | SOUTH STURGEON LAKE ASSEMBLAGE.

SOUTH SHORE CYCLE
(iv) Clastic metasediments: debris flows, conglomerate, wacke-siltstone, iron formation 
(iii) Mafic volcanic flows
(ii) Redeposited felsic to intermediate fragmental rocks with basal and intercalated shaly silt 

stone, and graphitic and sulphidic shale 
(i) Mafic volcanic, massive flows and fragmental rocks

LYON LAKE CYCLE
(iv) Wacke-siltstone, pebbly wacke, graphitic and sulphidic shale (Nielsen 1974) 
(iii) Intercalated mafic to intermediate flows and felsic fragmental rocks 
(ii) Felsic pyroclastic rocks and flows(?) 
(i) Mafic volcanic flows and intrusive equivalents

CLAW LAKE CYCLE
(ii) Felsic to intermediate fragmental rocks, thin intercalated, graphitic wacke-shale units at top

(Lyon Lake, Creek, and Boundary massive sulphide deposits near top) 
(i) Tholeiitic andesitic flows, fragmental rocks, and intrusive equivalents

DARKWATER LAKE CYCLE
(iii) Intermediate to felsic fragmental rocks, intercalated mafic to intermediate flows and in 

trusions, chert and discontinuous ferruginous, aluminous tuff or shale (Mattabi Mines Limited 
massive sulphide deposit near top)

(ii) Intermediate fragmental rocks, thin intercalated mafic flows, and minor felsic tuff 
(i) Mafic volcanic f lows and fragmental rocks, thin interflow wacke-siltstone units
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the North Sturgeon Assemblage was obtained from 
Beggs (1975). Additional rock chemistry information 
is available from Brooks and Gelinas (1977).

South Sturgeon Lake Assemblage

The author has subdivided the South Sturgeon Lake 
Assemblage from oldest to youngest as follows: (1) 
the Darkwater Lake cycle; (2) the Claw Lake cycle; 
(3) the Lyon Lake cycle; and (4) the South Shore 
cycle.

The Darkwater Lake cycle consists of three lithologic 
sequences. See Table 2. The Beidelman Bay Pluton 
within this cycle is possibly of subvolcanic origin (por 
phyry copper affinities). Chemical analyses from the 
Darkwater Lake cycle (Franklin 1975, 1976, 1977; 
Franklin et a/. 1975, 1977; Trowell in preparation] 
indicate that the metavolcanic units are predomin 
antly of tholeiitic affinity with minor intercalated 
calc-alkaline units of andesite, dacite and rhyolite at 
the top of the cycle.

The Claw Lake cycle consists of two lithologic 
sequences. See Table 2. Franklin (1977) has inter 
preted the rocks that make up the author's Darkwater 
Lake and Claw Lake cycles to form only one volcanic 
cycle.

The Lyon Lake cycle consists of four lithologic 
sequences. See Table 2.

The South Shore cycle consists of four lithologic 
sequences. See Table 2.

The South Sturgeon Lake Assemblage is a north- 
facing assemblage that is little modified by minor 
folding and faulting.

North Sturgeon Lake Assemblage

The author has subdivided the North Sturgeon Lake 
Assemblage into two complete and one partial volcanic 
cycles, from oldest to youngest they are: (1) the Four 
bay Lake cycle; (2) the Jumping Lake-Six Mile Lake 
cycle; and (3) the North Shore cycle.

The Fourbay Lake cycle consists of three lithologic 
sequences. See Table 3.

The Jumping Lake-Six Mile Lake cycle consists of 
two lithologic sequences. See Table 3. To the west in 
the Handcuff Lake area this assemblage shows a facies 
change to conglomerate and wacke-siltstone turbidites.

The North Shore partial cycle consists of one litho 
logic sequence. See Table 3.

The North Sturgeon Lake Assemblage faces pre 
dominantly to the south. The lower metasedimentary 
units of the Fourbay Lake cycle have been isoclinally 
folded and overturned to the north. Both the South and 
North Sturgeon Lake Assemblages are conformably to 
disconformably overlain by the Sturgeon Lake Assem 
blage. A synformal axis passes down the approximate 
centre of Sturgeon Lake but the author considers that 
rather than the North and South Sturgeon Lake Assem 
blages being folded equivalents of each other, they 
represent two discrete volcanic assemblages possibly of 
different ages. Franklin (1977) has presented similar 
ideas.

Northeast Arm-Beckington Lake Assemblage

The Northeast Arm-Beckington Lake Assemblage has 
been subdivided into two sections: (1) the Morgan Island 
section, and (2) the Beckington Road section.

MORGAN ISLAND SECTION

The Morgan Island section has been interpreted by 
the author to be composed of five lithologic sequences; 
from oldest to youngest they are: (1) the North Arm 
cycle, (2) the Northeast Arm cycle, (3) the Squaw Lake 
cycle, (4) the Vista Lake cycle, and (5) the Vanessa Lake 
cycle. The volcanic cycles are subdivided into lithologic 
sequences as shown in Table 4.

The Vanessa Lake cycle may represent the folded 
equivalent of the Vista Lake cycle. The North Arm, 
Northeast Arm, and the lower mafic volcanics of the 
Squaw Lake cycle are stratigraphically correlative with

TABLES j NORTH STURGEON LAKE ASSEMBLAGE.

NORTH SHORE CYCLE
(i) Mafic volcanic flows and fragmental rocks, gabbro-diorite intrusions

JUMPING LAKE SIX MILE LAKE CYCLE
(ii) Intermediate to felsic fragmental rocks, thin mafic tuff interbeds, gabbro-diorite intrusions 
(i) Mafic volcanic flows, gabbro diorite intrusions

FOURBAY LAKE CYCLE
(iii) Intermediate fragmental rocks, gabbro-diorite and mafic volcanic intrusions 
(ii) Mafic volcanic, flows and fragmental rocks interflow wacke-siltstone, and gabbro-diorite

intrusions 
(i) Wacke-siltstone and mafic tuff, intercalated mafic volcanic flows
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TABLE 4 NORTHEAST ARM-BECKINGTON LAKE ASSEMBLAGE (MORGAN ISLAND 
________l SECTION).___________

VAN ESSA LAKE CYCLE
(i) Mafic volcanic flows, thin interflow beds of wacke-siltstone

VISTA LAKE CYCLE
(ii) Medial-distal wacke-siltstone turbidites, graphitic sulphide iron formation 
(i) Mafic volcanic flows, wacke-siltstone interflow beds, gabbro-diorite intrusions

SQUAW LAKE CYCLE
(ii) Intermediate fragmental rocks, thin mafic flows, spherulitic flows/tuff, gabbro-diorite intru 

sions
(i) Mafic volcanic flows and fragmental rocks, intermediate to felsic fragmental rocks, gabbro- 

diorite and anorthositic gabbro intrusions

NORTHEAST ARM CYCLE
(iii) Reworked, ultramafic!?) hyaloclastic breccia
(ii) Intermediate fragmental rocks, gabbro-diorite and anorthositic gabbro intrusions 
(i) Mafic volcanic flows and fragmental rocks

NORTH ARM CYCLE
(ii) Wacke-siltstone, intermediate fragmental rocks 
(i) Mafic volcanic flows and intrusive equivalents

TABLES NORTHEAST ARM-BECKINGTON LAKE ASSEMBLAGE (BECKINGTON 
_________j ROAD SECTION).-^^^^—^——^^^—-———^^—^^^—^^^—

RICHAN LAKE CYCLE
(i) Mafic volcanic flows, wacke-siltstone and graphitic sulphide iron formation, gabbro-diorite 

intrusions

BECKINGTON LAKE EAST CYCLE
(ii) Clastic metasediments: wacke-siltstone, graphitic sulphide iron formation 
(i) Mafic volcanic flows, interflow felsic to intermediate fragmental rocks, gabbro-diorite in 

trusions

BECKINGTON LAKE WEST CYCLE
(ii) Intermediate to felsic fragmental rocks 
(i) Mafic volcanic flows and fragmental rocks and mafic intrusive equivalents

the North Sturgeon Lake Assemblage. The Morgan 
Island Section faces predominantly east though opposing 
tops were noted along the Northeast Arm.

A possible structural interpretation is that a synfor 
mal axis passes down the Northeast Arm making the 
upper sequences of the Squaw Lake cycle, the Vista 
Lake and Vanessa Lake cycles equivalent to the North 
Arm, Northeast Arm, and the lower sequence of the 
Squaw Lake cycle.

BECKINGTON ROAD SECTION

The Beckington Road section has been interpreted by 
the author to be composed of three lithologic sequences; 
from oldest to youngest, they are: (1) the Beckington 
Lake West cycle, (2) the Beckington Lake East cycle, 
and (3) the Richan Lake cycle. The Volcanic cycles 
are subdivided into lithologic sequences as shown in 
Table 5.

Sturgeon Lake Assemblage

The author has interpreted the Sturgeon Lake Assem 
blage to be composed of one volcanic cycle, herein 
named the Central Sturgeon Lake-Post Lake cycle.

The Central Sturgeon Lake-Post Lake cycle consists 
of three lithologic sequences. See Table 6.

Ultramafic bodies within the lower sequence are of 
komatiitic affinity. High-magnesia gabbro was found 
in association with them. David Malloy, Beth-Canada 
Mining Company Limited, has reported the presence 
of spinifex textures in the ultramafic rocks north of 
Post Lake (personal communication, August 1977). 
A study of these ultramafic bodies is the B.Sc. thesis 
topic of Ray Zahnieuriunas, Queen's University, King 
ston, Ontario.
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TABLE 6 STURGEON LAKE ASSEMBLAGE.

CENTRAL STURGEON LAKE-POST LAKE CYCLE
(iii) Clastic metasediments: conglomerate, wacke-siltstone 
(ii) Intermediate pyroclastic rocks
(i) Mafic volcanic, flows and fragmental rocks, cherty siltstone, gabbro-diorite and serpentinized 

intrusions

Felsic to Intermediate Intrusive Rocks

The metavolcanic-metasedimentary belt is bounded 
on the south, east, and northwest by composite granitic 
batholithic complexes. Later plutons, that range in 
composition from syenite to quartz monzonite in 
composition intrude both the metavolcanic-metasedi 
mentary belt and bordering batholithic complexes. 
The Sturgeon Narrows and Squaw Lake alaklic com 
plexes internally intrude the belt; they may be Early 
Precambrian in age.

STRUCTURAL GEOLOGY

The metavolcanic-metasedimentary belt has been 
folded about east- and northeast-trending fold axes. 
The Sturgeon Narrows structural zone is the dominant 
zone of fracture in the area. It extends from the top of 
the Northeast Arm of Sturgeon Lake, southwest through 
Sturgeon Narrows and may extend down the approxi 
mate centre of Sturgeon Lake.

ECONOMIC GEOLOGY

The reader is referred to Trowell (1970, 1974a, 
1974b, 1974c, 1975, 1976a, 1976b, 1977) for previous 
detailed descriptions of the economic geology of the 
area.

The base metal massive sulphide deposits in the 
Sturgeon Lake area are found in the Darkwater Lake and

Claw Lake cycles of the South Sturgeon Lake Assem 
blage. Lavin (1976) studied the South Sturgeon Lake 
Assemblage with the aim of determining whether min 
eralized and unmineralized cycles could be distinguished 
by applying various statistical methods to their res 
pective whole rock and trace element chemical data. 
He concluded that mineralized cycles have a unique 
chemistry that is distinct from unmineralized cycles, 
and that this unique chemistry is a result of wide scale 
alteration processes. He also noted "that the chemical 
characteristics of mineralized cycles are probably dis 
tinct enough to allow their use as exploration guides."

The author feels that the Northeast Arm Cycle 
(Northeast Arm-Beckington Lake Assemblage in the 
area of Morgan Island warrants further exploration as 
a possible host of base metal massive sulphide minerali 
zation. The intermediate to felsic fragmental rocks here 
attain their greatest thickness and their coarsest size. 
Mafic volcanic flows are intercalated with the fragmental 
rocks and the coarseness of the amygdules in the flows 
plus the presence of abundant hyaloclastic breccia are 
indicative of a subaqueous, shallow water, environment 
of deposition. A major chert unit is also present on 
Morgan Island (Gordanier 1975). All these features are 
similar in many respects to those that are exhibited by 
the lithologic units in the vicinity of the Mattabi Mines 
Limited deposit.

The author would further suggest that the ultramafic 
bodies of the Sturgeon Lake Assemblage should be 
checked with respect to their possible copper-nickel 
potential.

STURGEON LAKE-SIOUX LOOKOUT AREA* 

N.F. Trowell and R.H. Sutcliffe

LOCATION

Highway 642 and the Canadian National Railway's 
Sioux Lookout-Thunder Bay line pass through the 
northern portion of the area. The highway and lumber 
roads extending from Highway 642 give access to several

*Area 3 on location map.
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lakes. The southwest portion of the area is accessible 
by float-equipped aircraft and the English River canoe 
route.

MINERAL EXPLORATION

Active exploration for gold took place in this area, 
specifically the western and northwestern portions,
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during the 1930s (Horwood 1937). A copper-molybden 
um occurrence associated with the Shanty Lake intru 
sion, east of Watcomb, was explored in 1960 (Trowell 
1970). The entire area was intensively prospected from 
the period 1970 to the present as a result of the dis 
covery of several base metal sulphide deposits in the 
area south of Sturgeon Lake. Work was carried out on 
a silver-copper-lead occurrence at Rosnel in 1976 
(Palonen and Speed 1976). Exploration is still continu 
ing though at a much reduced level.

GENERAL GEOLOGY

Because of inadequate geological detail a reconnais 
sance survey was carried out this season. The north 
western and southwestern portions were not mapped. 
The area mapped is underlain by mafic metavolcanics 
with very minor intermediate to locally felsic fragmental 
rocks and thin metasedimentary units. In the eastern 
portion of the area a sequence of intermediate volcanic 
rocks comprising generally porphyritic massive flows, 
pillowed flows, amygdaloidal pillowed flows, and 
abundant fragmental material of autoclastic and 
hyaloclastic origin is the continuation of the Sturgeon 
Lake Assemblage to the east (see Sturgeon Lake Area, 
this report). This sequence thins and appears to pinch 
out along the western shore of Flying Loon Lake. The 
author suspects this unit is folded as it appears to be 
flanked on both sides by mafic metavolcanics possibly 
equivalent to the Southern Volcanic Group of the Sioux

Lookout "greenstone" belt to the west (see Sioux 
Lookout-Minnitaki Lake Area, this report). The 
southeastern portion of the area is underlain by a mafic 
metavolcanic sequence that has been intruded by multi 
phase differentiated gabbro intrusions. It appears to be 
the lowermost sequence in this area and equivalent to 
the basal mafic metavolcanic rocks of the Darkwater 
Lake cycle of the South Sturgeon Lake Assemblage 
(see Table 2, Sturgeon Lake Area, this report).

Small plutons of granodiorite-quartz monzonite 
intrude the mafic metavolcanics throughout the area. 
Coupled with the generally high rank of metamorphism 
(upper greenschist to lower amphibolite facies) it is 
suggested that this "greenstone" belt is relatively thin.

Buckle folding produced by relatively intense hori 
zontal compression is evidenced by the tectonic elonga 
tion of pillows and autoclastic breccia fragments. An 
east-trending mylonitic zone as well as several fault 
gouge zones are present just north of Smock Lake.

ECONOMIC GEOLOGY

Exploration in this area should be directed to the 
northwestern portion that appears to be underlain by a 
continuation of the Central Volcanic Group of the 
Sioux Lookout "greenstone" belt (see Sioux Lookout- 
Minnitaki Lake area, this report). Some attention should 
be directed towards the multi-phase and differentiated 
gabbro bodies in the southwestern portion of the area 
for possible copper-nickel mineralization.

SIOUX LOOKOUT-MINNITAKI LAKE AREA*

N.F. Trowell

LOCATION

The area includes the towns of Sioux Lookout and 
Hudson; Highways 642, 72, and 116 provide access to 
the northern portion of the area. Abram and Minnitaki 
Lakes and float-equipped aircraft provide access to the 
southern portion of the area.

MINERAL EXPLORATION

Exploration in the past concentrated mainly on the 
gold and to a lesser extent pyrite-pyrrhotite occurrences. 
Pyrite was mined at the North Pines Mines Limited from 
1909 to 1921 (Johnston 1972). A minor amount of gold

"Area 4 on location map.

was taken from the Eimiller claims on the south shore 
of Vermilion Lake (Johnston 1972). Chisholm (1951) 
described the extent of exploration activity during the 
early part of the century. Recent exploration has been 
concentrated in the vicinity of the Echo Township area 
(Palonen and Speed 1976). Geophysicar Engineering 
Limited engaged in exploration of several parts of this 
area in 1976-1977.

GENERAL GEOLOGY

Turner and Walker (1973) subdivided the Sioux 
Lookout "greenstone" belt, into (1) Northern Volcanic 
Belt, (2) Northern Sedimentary Belt (Abram Group), 
(3) Central Volcanic Belt, (4) Southern Sedimentary 
Belt (Minnitaki Group) and (5) Southern Volcanic Group.
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Northern Volcanic Belt

The Northern Volcanic Belt is composed of two 
major lithologic sequences: (1) mafic metavolcanics and 
(2) metasediments (Patara Sediments, Pettijohn 1934, 
1935).

The metavolcanic sequence consists of mafic volcanic 
flows; dioritic and gabbroic intrusive equivalents; minor 
fragmental units and thin interflow beds of wacke- 
siltstone and graphitic sulphide and quartz-magnetite 
iron formation. A major zone of hyaloclastic breccia, 
locally highly carbonatized, forms the hanging wall 
of the North Pines Mines Limited pyritic body (John 
ston 1972). The mafic metavolcanics are a predomin 
antly south-facing overturned sequence.

The metasedimentary sequence consists of conglo 
merate, siltstone, lithic wacke and arenite, and siliceous 
siltstone and chert units. A basal conglomerate con 
formably to disconformably overlies the mafic meta 
volcanic sequence. This conglomerate member contains 
predominantly mafic metavolcanic clasts that were 
derived from the mechanical breakdown of pillows and 
the redeposition of pillow breccia debris. This con 
glomerate is clast supported, slightly polymictic, and has 
a lithic wacke matrix. Up sequence it is interbedded with 
lithic wacke, wacke, and shaly siltstone units. The 
second conglomerate unit contains a much higher pro 
portion of siliceous clasts and the matrix is more arena 
ceous. The conglomerate units are generally normally 
graded, but apparent reverse grading was locally noted. 
The sandstone and siltstone units are also graded, and 
locally are finely rippled. The shale units are highly 
folded on a regional scale but the lack of secondary 
cleavages indicates that the folds are plastic flow folds 
developed during soft-sediment deformation.

The Northern Volcanic Belt is intruded by quartz 
porphyry masses, and felsite and trachyte sills and dikes.

Northern Sedimentary Belt (Abram Group)

The Abram Group unconformably overlies the 
Northern Volcanic Group. It comprises in ascending 
order: (1) the Ament Bay Formation, (2) the Daredevil 
Formation, and (3) the Little Vermilion Formation 
(Turner and Walker 1973, p.823). The major criterion 
for distinguishing the conglomerates of the Ament 
Bay Formation from those of the Patara Sediments 
is the presence of granitoid clasts in the former. The 
author found no field evidence for a major fault between 
these formations as indicated by previous workers 
(Pettijohn 1934; Johnston 1972; Turner and Walker 
1973).

The Ament Bay Formation is composed of con 
glomerate and arkose members. The conglomerate is 
characterized by abundant well-rounded granitoid

clasts that may reach 1.6 by 1 m in size. Other clast 
lithologies present include mafic metavolcanic, felsic 
metavolcanic, chert, iron formation, felsite and minor 
shale. The granitoid clasts are of different compositions 
and exhibit several textural variations. A minor number 
exhibit a metamorphic foliation that appears to have 
developed prior to their incorporation in the conglo 
merate. Others are composed of two to four phases of 
granite or contain mafic volcanic xenoliths. The author 
would tentatively suggest that the English River "Gneiss 
Belt" may have been the source of some of these clasts 
though the majority are generally homogeneous and of 
quartz-feldspar porphyritic trondhjemitic composition 
suggestive of their being derived from more local intru 
sions in the Northern Volcanic Group.

The Daredevil Formation comprises felsic and mafic 
pyroclastic rocks. This unit apparently overlies the 
Ament Bay Formation., At Little Vermilion Lake how 
ever the contact is marked by a fault and at Abram Lake 
the lack of reliable top determinations in the Ament 
Bay Formation make it difficult to decipher the strati 
graphy. The author interprets a lateral intercalation 
between the Ament Bay and Daredevil Formations, at 
Abram Lake.

The Little Vermilion Formation exposed at the 
northeast end of Abram Lake is composed of wacke- 
siltstone turbiditic units with thin beds of quartz-mag 
netite iron formation.

Central Volcanic Belt

The Central Volcanic Belt is composed predomin 
antly of metavolcanics, and metasediments derived from 
a volcanic source. It is divisible into several lithologic 
assemblages based upon the relative proportions of 
effusive and explosive volcanism. Page is presently 
engaged in a study of the Central Volcanic Belt in the 
immediate Sioux Lookout area and has presented an 
initial subdivision of the group (Page and Clifford 
1977).

An intercalated sequence of felsic and mafic meta 
volcanics is exposed south of Superior Junction and in 
the Pickerel Arm area. This sequence appears to form 
the base of the Central Volcanic Belt. The felsic meta 
volcanics consist of a central subvolcanic intrusion 
flanked by felsic fragmental material with intercalated 
mafic metavolcanics. Overlying this sequence are coarse 
fragmental rocks and flows of generally intermediate 
to mafic composition. The fragmental units seen by 
the author are of autoclastic, hyaloclastic, and pyro 
clastic origin though subsequently they were redeposited 
by subaqueous debris flow. Both Johnston (1972) and 
Page and Clifford (1977) have speculated that an eroded 
vent complex is present within the Northeast Arm area. 
Evidence for this is the high concentrations of coarse
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fragmental rocks .in this area with flows and finer 
fragmental rocks occurring to the southwest.

A distinctive unit of variolitic flows that may turn 
out to be an excellent marker horizon, is exposed on 
Highway 72 east of Miles Lake. These variolitic flows 
are very similar to those interpreted to be of the liquid- 
immiscible type described by Gelinas et al. (1976) and 
Barclay (1976); in these flows disseminated magnetite 
is associated both with coalesced variole zones and with 
variolitic pillows. In the variolitic pillows magnetite 
appears to be concentrated at the outer rim of the 
pillows and also in the interstices between the pillows 
where it locally constitutes 10 to 15 percent of the 
interstitial material (see Brooks 1977 for discussion of 
possible association between variolitic lavas and iron 
formation. These variolitic flows will be the topic of 
a B.Se. thesis by Jeff Reid, Queen's University, Kingston, 
Ontario.

Southern Sedimentary Belt

The Southern Sedimentary Belt (Minnitaki Group) 
is predominantly composed of wacke, siltstone, arkose 
and granitoid-clast conglomerate. Pettijohn (1936) 
and Walker and Pettijohn (1971) have described these 
metasediments in the East Bay area of Minnitake Lake. 
In the southwest part of Minnitaki Lake mafic and felsic 
metavolcanics are either intercalated within or infolded 
in the Minnitaki Group metasediments. Walker and 
Pettijohn have interpreted the fine and coarse elastics 
as deep-water turbidites, and proximal turbidites of the 
resedimented association respectively. While local 
folding is present this is predominantly a south-facing 
sequence.

Southern Volcanic Group

The Southern Volcanic Group consists of a north- 
facing sequence of mafic metavolcanic flows and thin 
interflow beds of intermediate to felsic tuff or sediment. 
The opposite facings of the Southern Sedimentary Belt 
and Southern Volcanic Group is perhaps suggestive that 
the contact is a thrust fault (for further discussion of 
this contact, see Blackburn, this report}. P. Palonen 
(Resident Geologist, Ontario Ministry of Natural Re 
sources, Sioux Lookout, personal communication, 1977)

has suggested that there may be two mafic volcanic 
assemblages comprising the Southern Volcanic Group.

The northern portion of the area, specifically the 
Patara and Abram Group metasediments and Central 
Volcanic Belt have been subjected to late cataclastic 
deformation along splays of the Miniss River Fault 
Zone (Breaks and Bond 1976). Pseudotachylite was 
observed by the author in quartzofeldspathic rocks in 
several localities, while carbonatized phyllitic 
zones and phyllonite were observed in the Central 
Volcanic Belt to the western boundary of the area. 
Right-hand sense of movement predominates in this 
fault system. The development of conjugate kink folds 
and fault systems in the Abram Lake area is perhaps 
indicative of buckle-folding due to horizontal com 
pression.

Top reversals in the Central Volcanic Belt rocks indi 
cate folding but the exact nature of the folding is not 
yet known. Past mapping indicates tight isoclinal 
folding in the Southern Sedimentary Belt.

The relationship between the Ament Bay Forma 
tion and the Northern Volcanic Group is similar to the 
relationship between the Jutten Volcanics and overlying 
polymictic granitoid-clast conglomerate in the Savant 
Lake area. They may be correlative lithologies.

ECONOMIC GEOLOGY

The author suggests the area south and west of 
Superior Junction as a potential prospecting target for 
base metal massive sulphide deposits. Here a subvolcanic 
intrusion, or dome, flanked by intermediate to felsic 
fragmental rocks is overlain by intermediate to felsic 
flows and fragmental rocks. In the vicinity of Mullen 
Lake, mafic to intermediate, moderately carbonatized, 
flows and fragmental rocks are intercalated with felsic 
subvolcanic rocks. It is suggested that these rocks may in 
fact underlie the felsic dome and the present configura 
tion may be due to an antiformal structure passing 
through this area with erosion exposing the rocks to 
the present level. This felsic dome may be now relatively 
flat-lying. Dependant upon its thickness it might effec 
tively mask the geophysical responses of the underlying 
rocks. Exploration should be concentrated towards 
both the inner and outer contacts of this dome with 
the surrounding rocks and attention should be paid to 
using deep-penetration geophysical equipment.
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EAGLE LAKE-WABIGOON LAKE-STORMY LAKE AREA*

C.E. Blackburn

LOCATION

The area investigated in 1977 included Eagle Lake in 
the west, Wabigoon Lake in the Central part, and a 
broad stretch of country between Dinorwic Lake and 
Bending Lake in the southeast. Intervening areas were 
also covered, and an additional inspection was made of 
adjacent country to the north and northeast, in particu 
lar towards Gullwing and Sandybeach Lakes. The 
Manitou Lakes area, which also forms part of this 
sub-area, was not investigated further, since it has been 
extensively mapped by the author in previous years 
(Blackburn 1976a, b, c, d, e, 1977a).

Access to the area is in general excellent. Highways 
17 (Trans-Canada Highway) and 72, and numerous 
township roads provide access to the northern portion, 
while lumber roads and abundant lakes connected by 
portages give access to the south.

MINERAL EXPLORATION

Early prospecting, from the late 19th Century to the 
1930s, and mining activity in the area was exclusively 
for gold. Numerous prospects were located at Eagle 
Lake, the west end of Wabigoon Lake, and in the Mani 
tou Lake area: productive mines of importance included 
the Laurentian and Kenwest mines at Goldrock, Upper 
Manitou Lake, and the Sakoose Mine just south of 
Melgund Township. In the 1950s considerable activity 
also centred on Echo Township, situated at the south- 
west end of the Sioux Lookout gold belt. A recent 
compendium of deposits is given in Beard and Garratt 
(1976).

Copper and copper-nickel showings have been located 
at the west end of Eagle Lake, southeast of Eagle Lake 
near Nabish Lake, and in the vicinity of Contact Bay of 
Wabigoon Lake, at Mile Lake (see Beard 1975).

The Bending Lake iron range had been known since 
before the turn of the century, but it was not until the 
1950s that a detailed study of its potential by Jalore 
Mining Company Limited was carried out. Currently 
it is being prepared for possible production by The 
Algoma Steel Corporation Limited, Algoma Ore Division 
(see Beard and Rivett 1977).

Molybdenum is known to occur at several localities, 
notably at Lateral Lake in Echo Township (see Colvine 
and McCarter, this volume], near Harper Lake and near

*Area 5 on location map.

40

Kaminni Lake in the Manitou Lakes vicinity, at Contact 
Bay of Wabigoon Lake, and in Hartman Township.

The search for uranium has resulted in the location of 
occurrences marginal to the area, notably in Langton 
Township (see Beard 1975), Temple Township (see 
Beard and Scott 1976), and in Rugby Township (see 
Breaks eta/. 1975).

Recent airborne electromagnetic surveys by explora 
tion companies have outlined conductive zones, some of 
which are currently being investigated for volcanogenic 
base metal (copper-zinc) deposits (see Beard and Rivett 
1977). These include zones at Eagle Lake; Wabigoon 
Lake; the Thunder Lake-Gardner Lake-Sandybeach Lake 
area; the broad area south of Dinorwic Lake toward 
Washeibemaga and Kawashegamuk Lake; and the 
Wapageisi Lake area.

Soapstone operations were active in the vicinity of 
the town of Wabigoon, and at the west end of Eagle 
Lake, in the 1920s.

GENERAL GEOLOGY

The area investigated lies within the Wabigoon Belt 
(Mackasey et a/. 1974). However, the boundary between 
this belt and the adjacent English River Gneiss Belt to 
the north is contentious, and depending on terms of 
reference may lie within the confines of the present 
area. A major subdivision of the area may be made in 
terms of supracrustal rock distribution. The northern 
portion of the area, or supracrustal domain, is character 
ized by equal proportions of volcanic and sedimentary 
rocks. South of a distinct line along the north shores of 
Eagle and Wabigoon Lakes, interpreted as a fault zone 
by Pettijohn (1939) and Satterly (1941), volcanic rocks 
predominate, the only sedimentary rocks of any note 
being at Manitou and Stormy Lakes. This constitutes 
the southern supracrustal domain.

Northern Supracrustal Domain

The northern supracrustal domain consists of a 
number of east-trending metasedimentary and meta- 
volcanic units and their migmatitic derivatives, all of 
which have been intruded by granitic stocks. Along 
their northern edge they have undergone partial ana 
texis, producing a variety of metatexitic and diatexitic 
migmatites (Breaks et al. 1975). Previous mapping noted 
above proved adequate to outline lithologies, except as 
noted by Breaks et al. (1975) in the Gullwing Lake-
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Sunstrum area, where conglomeratic and quartzitic rocks 
mapped by Harding (1950) prove to be pyroclastic in 
origin.

Structural relationships within and between the 
various sedimentary and volcanic units are problemati 
cal. Satterly (1941) interpreted the entire sequence to 
face homoclinally southward. Following is his strati 
graphic column, in increasing age:

Zealand sediments 
Thunder River volcanics 
Thunder Lake sediments 
Brownridge volcanics 
Brownridge sediments

However, at least within the sedimentary units, tight 
folding is indicated by observed fold closures and 
numerous top reversals.

General increase in metamorphic grade northward 
in the vicinity of Dryden to Eagle River is indicated 
within metasediments by appearance of andalusite, 
followed by transition to sillimanite within migmatites. 
The mineral indicator boundaries, on the basis of limited 
observations, appear to lie parallel to the boundary 
between the two domains discussed here.

A distinctive unit, consisting of magnetite iron 
formation interbedded with sandstone, occurs within 
the Thunder Lake sediments (Pettijohn 1939; Satterly 
1941). Iron formation has not been found within the 
Brownridge sediments, suggesting that these two se 
quences are not correctable.

Sedimentary rocks are characteristically well bedded 
sandstone and mudstone, thinly to thickly bedded, the 
sandstone beds alternating with mudstone. Graded beds 
are not common, but are ubiquitous, and characteris 
tically such beds display divisions A and E of the Bouma 
cycle. In some cases grading is from pebbles through 
sands to muds. Such characteristics indicate marine, 
relatively proximal, turbidites.

Southern Supracrustal Domain

This domain consists of thick sequences of meta- 
volcanics, mostly either mafic pillowed flows, or inter 
mediate to felsic pyroclastics, with subordinate amounts 
of interflow chemical and clastic sediments, and one 
relatively extensive sedimentary unit. The domain is 
also characterized by arcuate fold structures in contrast 
to the general east-west linear style of the northern 
domain.

Previous mapping noted above was adequate to 
outline lithologies over most of the area, but unmapped 
and incompletely mapped portions, particularly in the 
east, in the vicinity of MacFie and Avery Townships, 
and in parts of the east half of the Manitou-Stormy

Lakes area (Thompson 1933), around Church Lake 
and Bending Lake, required considerable additional 
mapping by the present field party. Considerable effort 
was spent in gathering reliable pillow top data, to 
determine fold structure and hence stratigraphic rela 
tionships.

A predominantly north-facing sequence of mafic 
pillowed flows occupies the north half of Eagle Lake 
and the major portion of Wabigoon Lake. It overlies 
a lower mixed sequence of pillowed mafic flows, aqua 
gene breccias, and minor interflow sediments. In the 
vicinity of Buchan and Fornieri Bays of Eagle Lake 
and at Larson Bay of Wabigoon Lake, this lower 
sequence is capped by felsic pyroclastics and rhyolitic 
flows. The lower sequence is entirely north-facing at 
Wabigoon Lake, but at Eagle Lake it is folded about 
a number of north-northeast-trending anticlines and 
synclines that are associated with emplacement of a 
granitic stock at Froghead Bay. In the vicinity of Con 
tact Bay of Wabigoon Lake this lower sequence com 
mences with rhyolitic flows that appear to have been 
intruded by a gabbroic stock at Mile Lake, which 
includes harzburgitic and peridotitic phases at Trap 
Lake. At Nabish Lake a separate gabbroic body occurs 
at the base of the lower sequence.

East of Dinorwic Lake an assemblage of predomin 
antly pillowed mafic flows, with minor interflow sedi 
ments is folded about three northeast- to east-trending 
folds that terminate westward against a wide carbona- 
tized shear zone. The shear zone occupies most of 
Dinorwic Lake and is the probable continuation of the 
Manitou Straits Fault. New mapping in Southworth, 
Avery, and MacFie Townships has refined the strati 
graphy and structure: the northeast-trending syncline 
in the east part of Southworth Township terminates 
northward against an east-trending anticline that 
crosses the north parts of Southworth and Avery Town 
ships. New mapping south of Melgund Township and 
the east end of Satterly Township has outlined a large 
felsic pyroclastic body that extends south to Lowery 
and Church Lakes. Correlation has to date not been 
made across the Dinorwic Lake shear zone with the 
volcanic sequences at Wabigoon Lake.

In the vicinity of Boyer Lake, a major east-trending 
synclinal fold was previously traced, with offset, from 
north of Mountdew Lake in the west to south of 
Kamanatogama Lake in the east (Blackburn 1976a, e). 
Preliminary discussion of the significance of this fold 
was given in Blackburn (1976d). The fold axis has now 
been traced eastward through Nozheiatik Lake as far 
as the north bay of Stormy Lake. This major synclinal 
fold parallels but is not coincident with an interpolated 
major syncline on the Kenora-Fort Frances sheet (Davies 
and Pryslak 1967), that was not recognized in studies 
of stratigraphic sections by Wilson (1973), Wilson and 
Morrice (1974), Wilson^ al. (1974),and Ziehlke (1975).
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On the north side of the fold axis a predominantly mafic 
pillowed flow and pyroclastic sequence, facing south- 
westward, is overlain along a line coincident with the 
southwest shore of the Kawashegamuk Lake by a 
sequence of pillowed mafic flows. On the south side 
of the axis a thick, lower, pillowed mafic flow sequence 
that faces northeastward is overlain at Stormy Lake by 
felsic to intermediate pyroclastics passing up into 
sedimentary rocks. These are again overlain by the 
same sequence of pillowed mafic flows that occur at 
the top of the Kawashegamuk Lake section.

At Bending Lake, substantial revision of previous 
compilations (Goodwin 1965; Davies and Pryslak 
1967) is indicated by current field work. The sequence 
from northeast to southwest across the belt is metatuff, 
grading across strike into quartz-feldspar-biotite schist 
(metasandstone), succeeded by amphibolite with pil 
low remnants, terminating with a second unit of meta- 
sediments that contain an economically viable magnetite 
iron formation. Dips are uniformly to the southwest 
at between 30 and 65 degrees; general absence of well- 
preserved top indicators precludes precise determination 
of structure, but by analogy with sections at Kawashega 
muk, Stormy and Wapageisi Lakes along strike to 
northwest, the projected synclinal axis is suggested to 
lie within the pillowed amphibolite unit.

Nature of the Domains Boundary

Tight isoclinal folding probably about subhorizontal 
axes is evident within sedimentary rocks of the northern 
domain from Temple and Aubrey Townships in the 
west, via Dryden to at least Zealand Township in the 
east. Isoclinal folding similarly about subhorizontal 
axes is also present in pillowed mafic flows along the 
northern edge of the southern domain, in the vicinity 
of Temple Bay of Eagle Lake, and along the north side 
of Wabigoon Lake. Investigation of the domain boun 
dary at both of these lakes showed that facing of nor 
thern sedimentary rocks across the boundary against 
southern volcanic rocks are inconsistent: in different 
places they face toward, away from, or the same way 
as (either north or south), each other. A fault contact, 
as previously suggested, though on different grounds, 
by Pettijohn (1939) and Satterly (1941), is therefore 
indicated. Similarly, along strike to the northeast, 
in the vicinity of Redpine Bay of Minnitaki Lake, 
Pettijohn (1937) observed that sedimentary rocks on 
the north face southeastward, and pillowed mafic 
flows on the south face northwestward, and on this 
basis suggested a fault contact. This was later refuted 
by Johnston (1969), who did not confirm northwesterly 
facing of the volcanic rocks. However, southwest of 
Redpine Bay, in the Sandybeach Lake area, Palonen 
(1976 and this volume] has found evidence for this

northwest facing of the volcanic rocks.
Considerable evidence for a component of dextral 

offset along this Wabigoon Fault (Satterly 1941) is 
presented by tight, steeply westerly plunging Z-folds 
adjacent to the fault within the sedimentary rocks, and 
by dextral offset of pegmatite dikes and quartz veins 
within these same rocks. At Thundercloud Lake these 
folds are refolded by a second generation of open, 
steeply southwesterly plunging Z-folds, with similar 
geometry and axial plane orientation to major fold 
structures outlined by the major sedimentary and 
volcanic units of the northern domain. None of these 
fold structures have been recognized in the southern 
domain.

The amount of movement along the domains boun 
dary fault (Wabigoon Fault) is not known.

ECONOMIC GEOLOGY

Gold has been found in a number of environments 
or associations in the area. At Eagle and Wabigoon Lakes 
the old gold occurrences are mostly spread out along a 
line that corresponds to the top of the lower volcanic 
sequence, within the predominantly felsic pyroclastic 
and flow rocks.

In Echo Township, gold occurrences are spatially 
related to felsic intrusives (Armstrong 1950; Chisholm 
1951) of probable subvolcanic origin, that lie within 
the Brownridge volcanics. Other occurrences have been 
located within the same volcanic rocks, along strike 
to the northeast (see discussion by Trowell, this report}.

Carbonatized mafic volcanic rocks are closely asso 
ciated with gold occurrences east and northeast of 
Dinorwic Lake (see Beard and Scott 1976; Beard and 
Rivett 1977), toward Sandybeach Lake, and also with 
similar carbonatized zones south of Tabacco Lake.

The old Sakoose mine, south of Melgund Township, 
appears to be associated with felsic volcanism in this 
area, and a number of other occurrences in this area 
may have the same association.

At Upper Manitou Lake, one of the most active old 
gold areas, occurrences and mines, at Trafalgar Bay, are 
associated with synvolcanic felsic sills (Blackburn 
1976e), while occurrences near Frenchman Island 
(Blackburn 1977a) are associated with felsic porphyry 
dikes.

Gold occurrences near Washeibemaga Lake are 
associated with a mafic to felsic volcanic assemblage 
(Blackburn 1976a, e) and possibly with the associated 
Washeibemaga Lake porphyry. Beard and Scott (1976) 
have suggested that this volcanic association offers an 
excellent target for both gold and base metals.

Copper-nickel occurrences have been located in large 
gabbroic bodies marginal to the Dore Lake Lobe of the 
Atikwa Batholith, in the vicinity of Nabish Lake, and at
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Contact Bay of Wabigoon Lake. These occurrences are 
at the base of a thick mafic volcanic sequence, and other 
copper-nickel occurrences are similarly located at the 
base of this sequence in association with the contact 
zone, particularly near Godson Lake and at Emmons 
Lake. Other gabbroic to dioritic bodies marginal to 
this batholith such as at Navimar and Mitchell Lakes in 
the Upper Manitou Lake area (Blackburn 1977a) could 
host similar deposits.

Other gabbroic bodies, some of which are differen 
tiated sills, that occur within the volcanic assemblage 
have to date failed to yield significant mineralization. 
Copper has been found in minor amounts in a sill at 
Boyer Lake. Similar sills occur at Mountdew Lake, 
Kenny Lake, and Snake Bay of Stormy Lake. Other 
gabbros occur at Barritt Bay of Wabigoon Lake, at 
Tobacco Lake, and at Emmanuel Lake.

Iron in magnetite iron formation occurs within 
sandstone-mudstone sequences intermittently from 
Temple Township in the northwest of the area to 
Hartman Township in the northeast of the area. Pre 
vious investigations have proven grade to be unexploit- 
able. A second zone of magnetite iron formation occurs 
in sandstone-mudstone sequences from Lower Manitou 
Lake in the southwest of the area via Mosher Bay and 
Washeibemaga Lake to Bending Lake in the southeast 
of the area. The exploitable ore at Bending Lake is 
unique in the area.

Molybdenum has been located in minor amounts 
within quartz veins and quartzose pegmatite dikes 
within metavolcanics adjacent to the Dore Lake lobe 
of the Atikwa batholith, at Contact Bay of Wabigoon 
Lake, at Harper Lake near Upper Manitou Lake, and 
near Kaminni Lake adjacent to Lower Manitou Lake. 
More importantly, it has been found at the contact 
between a granitic stock and amphibolites at Lateral 
Lake in Echo Township (see Colvine and McCarter, 
this volume).

Uranium is known to occur from MacNicol to 
Langton Townships, northwest of the present area,

adjacent to and within a metavolcanic-metasedimen- 
tary remnant that lies marginal to the Wabigoon Belt 
boundary (Beard 1977; Pryslak 1976). According 
to Beard (1977), "the uranium occurrences are 
(typically) associated with pegmatitic phases of ana- 
tectically-derived, rather than plutonic, granitoid rocks." 
Presence of a broad zone of metasediments and derived 
migmatite along strike from this metavolcanic-meta- 
sedimentary remnant within the present area as far 
east as Gullwing Lake suggests further possibility for 
uranium occurrences. In this regard, airborne radio 
metric surveys have been conducted in the vicinity 
of Gullwing Lake, and in Rugby Township (see Breaks 
etal. 1975).

Copper-zinc mineralization of volcanogenic associa 
tion has not been found to date within the area. It is 
suggested here that favourable zones might be con 
sidered likely at the transition from lower volcanic 
sequences mentioned at*ove to upper volcanic sequences, 
or at volcanic-sedimentary transition zones. Examples 
of the former are to be found at the top of the lower 
volcanic sequence at Eagle and Wabigoon Lakes, at the 
transition from calc-alkalic pyroclastic volcanism to an 
upper mixed tholeiitic to calc-alkaline sequence in the 
Manitou Anticline (Blackburn 1977a), and at Kawashe 
gamuk Lake and south of Melgund Township where a 
similar transition occurs. Examples of the latter volcanic 
to sedimentary transition may be found north of the 
Wabigoon Fault where Brownridge volcanics are in 
contact with Brownridge sediments on the north and 
Thunder Lake sediments on the south; and also between 
Mosher Bay of Upper Manitou Lake and Stormy Lake, 
where metasediments overlie a calc-alkaline felsic to 
intermediate pyroclastic sequence at the top of a 
tholeiitic mafic volcanic pile. In this latter situation 
a number of felsic volcanic centres have been outlined 
(Blackburn 1977b; McMaster and McNutt 1977) that, 
as suggested by Beard and Scott (1976) for Washeibeme- 
ga Lake, offer excellent exploration targets for base 
metal deposits.

CROW (KAKAGI) LAKE-ROWAN LAKE-PIPESTONE LAKE AREA*

G.R. Edwards

LOCATION

The area investigated in 1977 included the country 
lying between Crow Lake in the west and south, Rowan 
and Lawrence Lakes in the north and east, and Caviar 
Lake and Lobstick Bay of Lake of the Woods in the

*Area 6 on location map.

north and west. Pipestone Lake to Esox Lake, in the 
southeast, which has been mapped in recent years by 
the author (Edwards 1976; Edwards and Lorsong 
1976; Edwards and Sutcliffe 1977), was not investi 
gated further.

Access to the area is provided by water from Highway 
71 in the west; the eastern portion is accessible mainly by 
float-equipped aircraft, as no other roads enter the area.
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MINERAL EXPLORATION

Early prospecting, from the late 19th Century to the 
1930s, was exclusively for gold. Occurrences are scat 
tered throughout the area, but particularly in the vicin 
ity of Crow Lake and Rowan Lake: past productive 
mines of importance included the Straw Lake Beach 
mine at Straw Lake, and the Regina mine at Regina 
Bay of Lake of the Woods. A recent compendium of 
deposits is given by Beard and Garratt (1976).

Copper, copper-nickel, and copper-gold occurrences 
located in the vicinity of Atikwa and Denmark Lakes 
have received considerable attention since the 1930s 
leading to the opening up of the Maybrun mine, a 
copper-gold deposit at Head Bay of Atikwa Lake. The 
Maybrun has been sporadically worked since the 1950s 
and is currently inoperative.

Despite considerable exploration activity in the 
vicinity of Crow Lake for base metal (copper-zinc) 
deposits, to date only a few isolated showings have 
been reported.

GENERAL GEOLOGY

The present area is divided in two by a well defined 
lineament, termed the Long Bay-Dogpaw-Flint-Cameron 
Lakes Lineament by Goodwin (1965), and due to sub 
sequent mapping by Kaye (1973), Davies and Morin 
(1976), Edwards (1976), Edwards and Sutcliffe (1977), 
and the present survey, has been recognized as a major 
regional fault, termed the Pipestone-Cameron Fault by 
Edwards (1976), marked by extensive shearing.

Supracrustal rocks on either side of the Pipestone- 
Cameron Fault are not correctable, either stratigra- 
phically or structurally, across it.

As a result of the present survey, the location of the 
fault zone as shown on Map 2115, Kenora-Fort Frances 
Sheet, (Davies and Pryslak 1967) has been changed in 
detail only.

The precise age of fault movement is not known. 
However, one of several diabase dikes of probable Late 
Precambrian age in the area intersects and trends parallel 
to the fault for a distance of 4 km (2.5 miles) but is 
not offset by the fault, indicating that movement along 
it had terminated by this time.

Southwest of the Pipestone-Cameron Fault

Supracrustal rocks in the vicinity of Crow Lake form 
an east- to north-facing, openly folded homoclinal 
sequence. Pillowed mafic (basaltic) flows at the base 
are overlain by mainly intermediate (andesitic and 
dacitic) pyroclastic rocks, and metasediments.

North of Crow Lake, as indicated by previous map 

ping (Davies and Morin 1976), strike of the east-facing 
homoclinal sequence is roughly northward between 
Whitefish Bay of Lake of the Woods and the Stephen 
Lake Pluton but bends eastward at Flint and Stephen 
Lakes where strata appear to have been dragged into the 
Pipestone-Cameron Fault zone. The contact between 
mafic flows (to the west) and pyroclastic rocks (to the 
east) occurs roughly along the west shore of Crow Lake 
at Emm Bay.

Two previously recognized, roughly east-northeast- 
trending open folds modify this part of the sequence: 
the Emm Bay-Peninsula Bay Syncline (Davies and 
Morin 1976) trends from Emm Bay to Little Stephen 
Lake; and the West Kakagi Lake Anticline (Kaye 1974a, 
b) which trends from Young Bay of Crow Lake to the 
east end of Peninsula Bay of Crow Lake. East of Penin 
sula Bay, the nose of the West Kakagi Lake Anticline 
is here interpreted to be abruptly cut off by a fault, 
to the east of which strata and a conformable basic 
sill trend north and are thus incompatible with the 
fold structure.

A tight syncline in tuffs and cherty metasediments 
that lie between the Stephen Lake Pluton and the 
Pipestone-Cameron Fault at the east end of Stephen 
Lake was newly defined during current field work, and 
may be an eastward extension of the Emm Bay-Penin 
sula Bay Syncline.

South of Crow Lake, strike of the homoclinal, north- 
facing sequence is approximately eastward from Kati- 
miagamak Lake at least to the centre of Crow Lake. The 
contact between mafic flows and intermediate pyroclas 
tic rocks occurs approximately along the south shore of 
Crow Lake. East of Katimiagamak Lake, the homocline 
bends southward about the Nightjar Lake Anticline 
(Edwards and Lorsong 1976) and is bounded to the 
east by the Helena-Pipestone Lakes Fault (Edwards 
and Lorsong 1976), which passes southwestward, 
through Helena Lake west of the south part of Pipestone 
Lake.

The complexly folded sequence east of the Helena- 
Pipestone Lakes Fault was previously described by 
Edwards and Lorsong (1976) and Edwards and Sutcliffe 
(1977). It consists mainly of mafic flows and pyroclas 
tic rocks overlain by metasediments.

Modification to the openly-folded homoclinal se 
quence occurs in the form of faulting in several approxi 
mately east-trending zones along the centre of Crow 
Lake. A number of northeast-trending synclines and 
anticlines identified in this vicinity by Kaye (1974a, b) 
were not all substantiated by the present field work. 
Rocks that underly Kaye's South Kakagi Lake Syncline, 
Chase Point Anticline and Blacky Bay Syncline probably 
occupy fault-bounded thrust slices rather than fold 
structures. The east-trending faults divide the predom 
inantly north-trending sequence north of the lake from 
the east-trending sequence south of the lake.
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A sequence of cherty metasediments and bedded 
tuffs which trend eastward from Blacky Bay of Crow 
Lake and grade into metasediments at Schistose and 
Pipestone Lakes, show marked similarity to a sequence 
of cherty metasediments and tuffs that trend northward 
from the central portion of Crow Lake, through Cedar- 
tree Lake to Stephen Lake. These sequences are here 
interpreted to be a stratigraphic unit that has been 
disrupted by faulting at Crow Lake.

Coarse pyroclastic rocks at Crow Lake are predomin 
antly intermediate in composition, and heterolithic. 
Very little felsic pyroclastic material was observed 
during present field work. Intermediate flows are 
lacking in this sequence except at one location along 
the southeast shore of Weisner Lake. Some of the 
bedded tuffs and metasediments mentioned previously 
are very cherty, not uncommonly graded from clastic 
material to chert in a single bed.

Previously reported spherulite horizons (Davies and 
Morin 1976) at Stephen Lake are in fact disrupted 
cherty beds in which individual pieces have agglomer 
ated into subspheroids ranging up to 3 cm in diameter.

Stratigraphic interpretation north of the east end of 
Crow Lake has not been possible, due to lack of stra 
tification and of facing criteria, coupled with a pervasive 
fracture pattern.

Gabbro sills that intrude the lower, mafic flow 
sequence are mainly concordant, and difficult to dis 
tinguish from coarse, thick flows that also occur in 
the sequence.

Intermediate and felsic porphyry stocks that intrude 
flows in the Dash and Phinney Lake areas appear to be 
subvolcanic, and related to emplacement of the Sabas- 
kong Batholith. Volcanic rocks consanguineous with 
the stock north of Dash Lake contributed detritus to 
the sediments at Schistose Lake (Edwards and Lorsong 
1976).

The ultrabasic to basic sills that intrude pyroclastic 
rocks north of Crow Lake are conspicuously layered 
and therefore considered to be pretectonic. The Stephen 
Lake diorite to quartz-diorite stock that intrudes pyro 
clastic rocks south of Stephen Lake, was also observed 
to have intruded the layered sills.

Northeast of the Pipestone-Cameron Fault

Pillowed mafic flows predominate in most of the area 
but, in strata that have been down folded, intermediate 
to mafic flows, intermediate and mafic pyroclastic 
rocks, and minor felsic flows and tuffs are discontinu- 
ously exposed, and overlie the thick mafic flow sequence. 
These downfolds were previously identified in the 
vicinity of Yoke and Straw Lakes (Edwards and Sut 
cliffe 1977), and previously mapped but not identified 
in the east part of Rowan Lake (Kaye 1973). They have

been newly identified in the north part of Dogpaw 
Lake, and also east of Hill Lake. All of these sequences 
may be part of a correctable stratigraphic unit, marking 
a second differentiating cycle of volcanism above the 
thick mafic flow sequence.

During the present survey, discontinuous mafic pyro 
clastic rocks and flow breccias at least 700 m (2,300 
feet) thick have been recently mapped along the east 
shore of Hill Lake, and also newly identified at the core 
of the Shingwak Lake Anticline in the Rowan Lake area, 
previously mapped by Kaye (1973). Similar rocks were 
mapped in the vicinity of Straw Lake (Edwards and 
Sutcliffe 1977).

East- to east-northeast-trending metasediments, 
mainly medium-bedded turbidites, formerly assigned to 
the Warclub Lake "series" (Burwash 1933), occur north 
of Dogpaw Lake at Lobstick Bay. New mapping at this 
locality showed that they are tightly folded about 
variably plunging, east- to east-northeast-trending axes. 
The nature of the contact between these sedimentary 
rocks and the volcanic rocks to the south is unresolved 
in this area. Facing criteria along the contact at the 
north shore of Dogpaw Lake indicate numerous reversals 
along strike and that the metasediments do not occupy 
a simple synclinal position relative to the metavolcanics; 
the contact is probably at least locally fault-defined. 
The problem is similar in nature to that at Eagle and 
Wabigoon Lakes in the Eagle Lake-Wabigoon Lake- 
Stormy Lake area, where metasediments that are prob 
ably the along-strike equivalents of the Warclub Lake 
"series" are in contact with metavolcanics to the south 
(see discussion by Blackburn, this report}. Along the 
north shore of Lobstick Bay, the same metasediments 
overlie intermediate to felsic pyroclastic rocks and 
quartz-feldspar porphyry that occur to the north.

STRUCTURAL GEOLOGY

The supracrustal rocks are bounded by intrusive 
contacts with the Dryberry Batholith to the north, the 
Atikwa Batholith to the northeast and the Lawrence 
Batholith to the east. Major diapiric granitic stocks 
intrude the supracrustal rocks at Nolan and Hope Lakes. 
Composite mafic stocks intrude supracrustal rocks 
especially at the margin of the Atikwa Batholith in the 
vicinity of Isinglass, Rowan and Denmark Lakes and the 
east part of Caviar Lake.

Fold axes that occur in the supracrustal rocks trend 
mainly east to north-northeast. The trend of the strata 
in the folds is modified considerably approaching the 
Pipestone-Cameron Fault, where the folds flatten out 
and abut against the fault.

The steeply plunging Shingwak Lake Anticline at 
Rowan Lake is the axis of a newly identified major 
folded syncline that trends southwesterly from east of
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Caviar Lake, through the north part of Cameron Lake, 
then easterly south of Sullivan Bay of Rowan Lake to 
the east end of Rowan Lake.

Other newly identified fold structures include an 
anticline that occurs between the Nolan Lake Stock 
and Brooks Lake extending from Otterskin Lake to 
wards Fog Lake; a north-northeast trending anticline 
that underlies the eastern part of Caviar Lake; a broad 
anticlinal structure that parallels the Pipestone-Cameron 
Fault from central Dogpaw Lake southwestward north 
of Flint Lake. In addition, several short-wavelength, 
northeasterly trending, subhorizontal folds are present 
between Hope Lake and Dirtywater Lake, but do not 
extend as far southwest as Dogpaw Lake.

ECONOMIC GEOLOGY

Gold has been the most important commodity in the 
area.

Most of the gold is associated with quartz veining 
with pyrite, carbonate, minor sulphides other than 
pyrite and rarer tellurides. The major past gold pro 
ducer in the area was the Straw Lake Beach mine at 
Straw Lake (Edwards and Sutcliffe 1977), where native 
gold occurs in a narrow quartz vein and adjacent schist 
in sheared felsic volcanic rocks. Mineralization associated 
with the gold notably included tetradymite, chalco 
pyrite, galena, and sphalerite. Gold at the old Regina 
mine occurred in a quartz vein that varied in width 
from 6 to 2 m (20 to 6 feet) and was emplaced in 
altered mafic metavolcanics adjacent to a small granitic 
stock. Notably, sphalerite occurred as accessory miner 
alization with native gold.

Copper mineralization in the form of chalcopyrite 
occurs in carbonatized intermediate tuff adjacent to 
gabbro, 800 m (2,600 feet) south of Little Stephen 
Lake, and also in sheared mafic metavolcanics along 
the Pipestone-Cameron Fault north of Stephen Lake, 
while disseminated chalcopyrite and sphalerite

commonly with pyrite and pyrrhotite occur within 
and along the bedding in intermediate tuff at Weisner 
Lake.

Chalcopyrite in mafic flows also occurs at Sullivan 
Lake (Edwards and Sutcliffe 1977). This mineralization 
appears to be similar to that at the Maybrun mine 
(Davies 1973).

Nickel and copper mineralization (pyrrhotite, pent 
landite, chalcopyrite and pyrite) is associated with 
sheared, brecciated and altered zones,within the mafic 
and ultramafic intrusions in the vicinity of Denmark 
and Isinglass Lakes.

Molybdenite occurs with minor chalcopyrite in 
quartz veins in shear zones within the Stephen Lake 
Pluton. Molybdenite also occurs in quartz veins on the 
west side of Wapus Lake (Davies and Morin 1976).

Suggestions for Exploration

Of primary importance for exploration is the recog 
nition of the mafic-intermediate-felsic volcanic cycle 
above the lower mafic flow sequence, northeast of the 
Pipestone-Cameron Fault. Base metal accumulations are 
known to be associated with cyclic volcanic activity 
elsewhere.

A shear zone that extends from the Pipestone- 
Cameron Fault north of Cameron Lake eastward 
through Beggs Lake, Knutson Lake and along Sullivan 
Bay of Rowan Lake to northeast Rowan Lake has gold 
occurrences scattered along its length and may be a good 
target for further gold exploration.

Several mafic stocks occur at the periphery of the 
Atikwa and Lawrence Batholiths (Davies 1973; Davies 
and Watowich 1956; Edwards and Sutcliffe 1977). 
Those in the vicinity of Denmark Lake contain copper 
and nickel mineralization. This type of mineralization 
as well as that at the Maybrun mine and Sullivan Lake 
may be part of a magmatic-hydrothermal cycle at the 
margin of these batholiths.
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NO.6 MINE CENTRE AREA 

DISTRICT OF RAINY RIVER

John Wood

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

INTRODUCTION

The Mine Centre area bounded by Latitudes 
480 37'30"N to 480 50 r N and Longitudes 920 30'W to 
920 48'20"W (the eastern boundary of Farrington Town 
ship) encompasses approximately 525 km 2 (200 square 
miles) of the District of Rainy River. The community of 
Mine Centre which is located to the east and north of 
the central part of the map-area lies 61 km (38 miles) 
east of Fort Frances on Highway 11.

That part of the map-area covered during the 1977 
field-season (about 275 km 2 or 106 square miles) is 
bounded by the map-area limits to the south and east 
and approximately by Grassy Lake, and the Shoal Lake- 
Mine Centre road to the northwest. Most of the area 
mapped during 1977 is readily accessible by road, or 
by boat (Little Turtle Lake and River, the Seine 
River system, and the Rat River via Rainy Lake).

Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

MINERAL EXPLORATION

The history of mineral exploration in the Mine Centre 
area dates back to the 1880s. In 1882 the Canadian 
Pacific Railway afforded access to Rainy Lake and the 
Lower Seine River area by way of Lake of the Woods. 
H.L. Bell (1968) gives an account of the mining 
history of the area to which the reader is referred. Gold 
was found in quartz veins within the Mine Centre area 
in 1893. Between 1893 and 1904 many shafts were sunk 
but only three mines, the Olive, Golden Star, and Foley 
produced gold. By 1904 most of the gold mines were 
shut down and since then, except for a short revival of 
the main mines in the 1930s (see Tanton 1935) there has 
been little activity.

Although the search for gold continues, recent ex 
ploration has also included investigation for copper, lead, 
zinc, iron, and molybdenum (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, Kenora). There 
are on record in the Regional Geologist's files some 36 
mining companies and individuals who have performed 
exploration work in the area since 1940. Most of this
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work has been on a small scale in that the number of 
claims covered by any investigation has been small and 
there has been little in the way of a comprehensive 
geophysical-geological approach to the exploration. 
A notable exception is the 1975-1976 work of The 
Hanna Mining Company Limited which included geologi 
cal and geophysical surveys, with follow-up diamond 
drilling, on 154 claims located to the east of Mine 
Centre and for the most part north of Highway 11 
(Regional Geologist's Files, Kenora).

GENERAL GEOLOGY

The area, part of which was mapped by T.L. Tanton 
in 1934 (Tanton 1935; 1936), can be divided into three 
parts on a geological basis. Geographically, these three 
areas are approximately (a) north of the southern shore 
of Little Turtle Lake, (b) between Little Turtle Lake 
and the creek south of and approximately parallel to 
the Seine River, and (c) south of the forementioned 
creek. Area (a) is underlain by migmatites predomin 
antly composed of a metavolcanic paleosome and 
trondhjemitic or granodioritic to quartz monzonitic 
neosome which are separated from rocks of area (b) by 
the Quetico Fault. Area (b) is underlain by metavol- 
canics (the "Keewatin" of Lawson 1913), metasedi- 
ments (the "Seine Series" of Lawson 1913), and intru 
sive rocks of anorthositic, mafic, intermediate, and 
felsic composition. Area (c) is composed of arenaceous 
metasediments (the "Coutchiching" of Lawson 1913), 
and is separated from area (b) by a fault. In 1977 map 
ping was carried out in all three areas.

In area (a) the proportion of paleosome to neosome 
varies and a shadow stratigraphy can be observed locally 
where distinctive rock types such as quartz-magnetite 
iron formation are present. Because of the complexity 
of deformation which is readily apparent in almost 
all outcrops, lithostratigraphic correlation on a large 
scale is impossible. Overlapping gneiss domes on a scale 
of kilometres can be seen on air photos and mapped on 
the ground. From an exploration viewpoint it is often 
difficult on a field basis to distinguish between in situ 
metamorphosed felsic metavolcanics and granitic mobili 
zate.

In area (b) the metavolcanics and also the trondhje 
mitic body south of Bad Vermilion Lake (see Wood 
1976; Tanton 1935) are overlain unconformably by the 
Seine metasediments. The metavolcanics and metasedi 
ments are folded into a series of tight anticlines and 
synclines with an ENE trend and shallow WSW plunge. 
The northernmost metavolcanic-metasedimentary con 
tact intersects Highway 11 some 1 3 km (8 miles) east 
of Mine Centre. The rocks to the northwest of this con 
tact are metavolcanics, predominantly of felsic compo 
sition but also of intermediate and mafic composition.

The mafic rocks are pillowed and amygdaloidal flows, 
the felsic and intermediate rocks comprise flows, some 
porphyritic, and tuff, the fragments in which seldom 
exceed lapillus size. Some of the felsic rocks are very 
siliceous.

The fault separating areas (b) and (c) is represented 
by a topographic low that extends from west of Grassy 
Lake east through Grassy Lake, and thence east-north 
eastwards, to the south of Shoal Lake and Wild Potato 
Lake, where it is occupied by a small creek. Between 
the northerly metavolcanic-metasedimentary contact 
and the fault, Seine metasediments are preserved in two 
synclinal structures separated from each other by an 
anticline of metavolcanics. The most southerly syncline 
is separated from the fault by a narrow strip of mafic 
metavolcanics possibly the northern edge of another 
anticline. The central anticline of metavolcanics under 
lies the southern part of Shoal Lake and that part of the 
Seine River between Shoal Lake and Wild Potato Lake, 
and includes pillowed mafic flows, intermediate flows 
and tuffs and minor felsic tuffs and lapilli-tuffs. A few 
outcrops of garnetiferous amphibolite were noted.

Gabbroic sills are present in all of the areas underlain 
by metavolcanics.

There are four facies of Seine "Series" rocks: conglo 
merate, pebbly sandstone, sandstone, and siltstone. 
Cobbles are the maximum clast size in the southern 
syncline whereas in the northern syncline clasts up to 
60 cm in maximum dimension were noted. In the 
northern syncline, sandstone or clast-supported conglo 
merate may form the base of the sequence. Where the 
base is sandstone it is overlain by clast-supported con 
glomerate similar to the basal conglomerate elsewhere. 
The conglomerate is succeeded stratigraphically upwards 
by pebbly sandstone, with or without crossbedding, 
and trough crossbedded sandstone. In the southern 
syncline the base of the northern limb is siltstone that 
contains ferruginous horizons. On the southern limb 
of the syncline the base contains magnetite layers 
interbedded with cherty siltstone layers. Other rock 
types in this southern syncline are trough crossbedded 
sandstone, pebbly sandstone, and pebble or more 
rarely cobble conglomerate. Because of superimposed 
smaller scale folds in the southern syncline an exact 
stratigraphic sequence was not deduced. A large spec 
trum of rock-types comprises the conglomerates in 
the northern sycnline, most are of volcanic derivation 
with a large proportion of intermediate varieties. In the 
southern syncline the clast types are restricted to 
felsic volcanic rocks, quartz, jasper, granitic rocks, 
and minor mafic and intermediate volcanic rock. Inter 
mediate feldspar porphyry sills intrude the metasedi 
ments, and near the southern end of the Shoal Lake 
road a diabasic lamprophyric body also intrudes the 
metasediments.

Area (c) is underlain almost exclusively by sandstone,
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except near the fault contact with area (b) where the 
rocks are siltstones. This is the Coutchiching of Lawson 
(1913). The sandstone beds are characterized by grading 
and other sedimentary structures typical of the Bouma 
sequence. Although most beds are of wacke composi 
tion, the sand to mud ratio is high, and some beds are 
arkosic arenites. A large proportion of the sequence is 
thickly bedded, beds between 30 cm and 1.2 m (1 to 
4 feet) being commonplace. Just south of the map-area 
on islands in Rainy Lake garnet-muscovite quartz mon 
zonite and pegmatite intrude the sandstone. Metamor 
phic grade increases from greenschist facies rank near 
the fault to hornblende-cordierite facies at the southern 
boundary of the map-area.

A veneer of Quaternary sediments covers most of the 
map-area.

A 1 km (2/3 mile) wide northeast-trending belt of 
Pleistocene sand and gravel intersects Highway 11 about 
3.5 km (2 miles) east of Mine Centre, and extends from 
Shoal Lake in the south to beyond the map-area boun 
dary to the east. Two large gravel pits have been exca 
vated, one close to the highway, the other adjacent to 
the railway. There appears to be further sand and gravel 
potential at amost any locality along this belt, which 
probably represents a Pleistocene river deposit.

This belt of sand and gravel intersects the strike of 
the metavolcanics at a shallow angle thereby limiting 
rock exposure in what appears to be the most economi 
cally interesting part of the area (see "Economic 
Geology"). Two electric power transmission lines ap 
proximately parallel the road and railway, thereby 
adding a complicating factor to geophysical exploration.

STRUCTURAL GEOLOGY

As outlined above, there are two major faults within 
the map-area. Both faults have associated shear zones 
and are fault zones rather than discrete faults. The ef 
fects of the southern fault are particularly noticeable in 
that primary sedimentary structures in both the Seine 
and Coutchiching metasediments have been obliterated 
and the rocks converted to sericite schists. A third zone 
of shearing, possibly a fault zone follows approximately 
the Seine River. Based on the migmatitic nature of area 
(a) and the higher grade of area (c) relative to area (b) 
it could be argued that area (b) is a graben.

The general structure of area (b) has been outlined 
above. Area (a) is complexly deformed and much de 
tailed effort would be required to unravel the structure 
other than to outline the large scale gneiss domes. Area 
(c) would require a detailed but also widespread study 
to outline its structure. The rocks are isoclinally folded, 
opposing top directions in any one outcrop are common 
place, dips are always parallel. However based on dip 
directions a large scale fold can be outlined within the

map-area and adjoining region immediately to the 
south. Metasediments near the fault have a steep north 
wards to vertical dip. Towards the southern boundary 
of the map-area, the dips, still to the north, become 
progressively more shallow. Just south of the map- 
area lies a zone, several kilometres across strike, in which 
dips may be shallow to the south or north reflecting 
the presence of open folds asymmetric towards the 
south. South of this zone the rocks are characterized 
by steep dips either north or south. The zone of open 
folds is approximately coincidental with a zone of 
granitic intrusion.

ECONOMIC GEOLOGY

Within area (a) the only sulphide mineralization of 
note occurs on two small headlands on the north shore 
of Little Turtle Lake, 1.6 km (1 mile) west of the land 
ing at Mine Centre. The headlands are underlain by a 
rock-type consisting of thin intermediate and felsic 
layers thought to be of tuffaceous origin. Associated 
with this rock-type on the eastern side of the eastern 
headland is a 5 cm thick layer of quartz-magnetite iron 
formation. On the west side of this headland the iron 
formation contains pyrite crystals up to several milli 
metres in diameter. On the western headland some 100 
m (300 feet) away, there is a narrow 15 cm gossan 
zone containing up to 10 percent disseminated pyrite 
which is considered to be the lateral equivalent of the 
sulphide-bearing horizon on the eastern headland, total 
length of this horizon as exposed is 200 m (600 feet).

Further mineralization may be present within area 
(a) since it represents the remnants of a "greenstone" 
belt. However, exploration is made difficult because 
of complex deformation, high grade metamorphism, 
and the problem of distinguishing between felsic meta 
volcanics and granitic mobilizate.

No sulphide mineralization was observed in the rocks 
of area (c). On a sedimentological basis these rocks 
are deep water turbidites apparently deposited at some 
distance from any volcanic activity. Chemical sedi 
mentary horizons are absent and the author therefore 
considers the potential for sulphide mineralization to 
be low. A check of the granitic rocks with a geiger 
counter revealed no anomalous radioactivity although 
this potential and the potential for lithium which 
occurs elsewhere in the Quetico Belt should not be 
overlooked.

Within area (b) sulphide mineralization was not 
observed in the Seine metasediments. Any potential 
within these metasediments for uranium mineralization 
is probably greatest in the southern synclinal area because 
of the greater maturity of the conglomerates in the south.

The greatest potential for sulphide mineralization is 
in those parts of area (b) underlain by metavolcanics,
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all of which have some disseminated pyrite and pyrrho 
tite. The siliceous flows and fragmental rocks that 
extend from the vicinity of the Golden Star mine east 
of the northern part of Bad Vermilion Lake, east to 
the eastern boundary of the map-area, have visible 
sulphide concentrations at several localities. Just 
east of the Shoal Lake road, about 1 km (2/3 mile) 
from Highway 11, and 1 km (2/3 mile) north of High 
way 11, about 0.5 km (1/3 mile) east of the gravel road 
located 4 km (2/2 miles) east of Mine Centre, there are 
sheared, quartz veined, felsic metavolcanics that con 
tain chalcopyrite, and, in the occurrence near the 
Shoal Lake road, also sphalerite. Both outcrop areas 
have been extensively trenched. The rock-types in the 
occurrence 4 km (2/2 miles) east of Mine Centre are 
splintery siliceous flow rock, with concordant mafic 
rocks of undetermined origin. The sulphides are pyrite 
and chalcopyrite that occur as small lenses 2 cm by 5 
mm in quartz veins generally oriented at right angles 
to the veins and the regional foliation. In the occur 
rence east of the Shoal Lake road the rocks are felsic 
tuff and lapilli tuff cut by mafic intrusive rocks. The 
sulphide minerals here include pyrrhotite, pyrite, chal 
copyrite and sphalerite, and much of the sheared brec 
ciated rock is carbonatized. In some trenches sulphide 
minerals constitute up to 90 percent of the blasted 
rock, and occur in veinlets, in massive form, and in 
disseminated form in both rock types.

The presence of sulphide mineralization in the 
metavolcanics is a positive indicator of further poten 
tial mineralization in the metavolcanics.
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LOCATION

The Sandybeach Lake area, bounded by Latitudes 
49045'N and 490 54'N and Longitudes 92007'30"W and 
920 30'W, encompasses an area of approximately 470 
km 2 (180 square miles) in the District of Kenora, 
Patricia Portion. The town of Sioux Lookout is located 
to the northeast approximately 38 km (24 miles) from 
the central part of the map-area. The map-area includes 
McAree Township, parts of Webb, Echo, Pickerel, Laval, 
Hartman and MacFie Townships as well as unsurveyed 
land in the southeast corner. Gravel roads provide 
access to Sandybeach Lake and Pickerel Arm from 
Highway 72 to Sioux Lookout. A logging road leads 
from Highway 72 to the south end of Swimit and 
Keikewabik Lakes.

Field work, initiated in 1974 (Palonen and Speed 
1974; 1975; Palonen 1976) was completed in the area 
surrounding Swimit Lake and the northwest corner of 
McAree Township.

l Resident Geologist, Ontario Ministry of Natural Resources, 
Sioux Lookout.
^Resource Geologist, Ontario Ministry of Natural Resources, 
Sioux Lookout.

MINERAL EXPLORATION

Several companies and individuals are presently 
active in the area. Two hundred and fifty eight days of 
work in the form of trenching and packsack drilling 
has been completed by D. Wilkinson in 1976 on claims 
covering Tom Chief Lake. A geophysical conductor 
through the property was penetrated by one diamond 
drill hole drilled by D. Wilkinson in 1976. Core from 
this hole showed the conductor to be caused by pyrite- 
pyrrhotite mineralization. A second drill hole has been 
scheduled to intersect another conductor on adjoining 
claims belonging to Wilkinson, to the east at Franciscan 
Creek.

Geophysical Engineering Limited drilled two holes 
in 1977 for a total length of 159 m (521 feet) on a 
small claim group in McAree Township. A strong geo 
physical conductor is located along the northeast side 
of a thick band of felsic pyroclastic rocks lying to the 
west of Pickerel Arm (Palonen and Speed 1975). The 
conductor was reported in company drill logs (Resident 
Geologist's files, Ontario Ministry of Natural Resources, 
Sioux Lookout) to be caused by an intersection of 9 m 
(30 feet) of felsic tuff containing disseminated pyrite 
and pyrrhotite. Disseminated pyrite and pyrrhotite 
were located in the largest gabbroic intrusive by Beth
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Canada Limited and the company has staked a number 
of claims to cover the showings.

GENERAL GEOLOGY

The Sandybeach Lake map-area is underlain by a 
mafic metavolcanic sequence and a thick sequence of 
metamorphosed greywacke with minor conglomerate 
units all of Early Precambrian age. Granitic stocks 
penetrate the isoclinally folded metavolcanic and 
metasedimentary sequence.

The metavolcanics and metasediments of the map- 
area are part of the regional Wabigoon Belt. The Sandy 
beach area is underlain mainly by three of five subdivi 
sions (Turner and Walker 1973) of the Wabigoon Belt: 
the Central Volcanic Belt, the Southern Sedimentary 
Belt (Minnitaki Group), and the Southern Volcanic 
Belt. Mapping during the 1977 field season was confined 
to the Southern Volcanic Belt.

The Southern Volcanic Belt can be divided into upper 
and lower mafic volcanic sequences. Both sequences 
face to the north except along the north side of a 
synclinal structure between Basket Lake and Swimit 
Lake stocks. The upper mafic sequence is composed 
of massive and pillowed flows up to 20 m (65 feet) 
thick. The flows are separated by thin laminated felsic 
tuff beds generally only several centimetres thick. 
Some reaching 3 m (10 feet) in thickness were noted 
but no coarse fragments were found.

The lower mafic sequence is also composed of pil 
lowed and massive flows although these are dominantly 
porphyritic. White plagioclase phenocrysts up to 2 cm 
in diameter generally form between 10 and 30 percent 
of the rock, however, flows containing crystals up to 5 
cm in diameter forming up to 80 percent of the rock 
are not uncommon.

The lower and upper sequences are separated by a 
disconformity or a fault. Flows of the upper part of 
the lower sequence appear to be replaced laterally in 
section by felsic pyroclastic units intermixed with 
greywacke and conglomerates in the southern part 
of the area.

Several previously unmapped intrusive bodies of 
gabbroic composition occur in the section at the facies 
change from volcanic flows to pyroclastic and sedimen 
tary rocks. These gabbroic sills occur along both sides 
of the Swimit Lake stock, although the largest ones 
are concentrated along the west side. Significant aero 
magnetic anomalies (ODM-GSC 1961, Map 1146G) 
occur over the gabbro bodies. These rocks were in 
truded at an early stage because they are cut by aplite 
dikes associated with the Swimit Lake stock.

ECONOMIC GEOLOGY

During the course of field work disseminated sulphide 
mineralization was discovered in the felsic pyroclastic 
units of the lower mafic volcanic sequence. The host 
rock in this location is highly siliceous and the sulphide 
mineral present is pyrite. The largest gabbroic sills 
west of Swimit Lake have not been previously mapped 
and no exploration is known to have taken place for 
sulphide mineralization prior to this summer. Both 
the pyroclastic units of the lower mafic sequence and 
the gabbroic bodies should be examined for sulphide 
mineralization.
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NO. 8 STRATIGRAPHY AND STRUCTURE OF THE STURGEON RIVER AREA

DISTRICT OF THUNDER BAY 

W.O. Mackasey 1

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION

The area is situated on the east shore of Lake Nipigon 
and is bounded by Latitudes 490 30' and 49 0 52'30"N 
and Longitudes 870 15' and 880 15'W. The towns of 
Beardmore and Jellicoe are located within the map-area. 
The City of Thunder Bay lies to the southwest, a distance 
of approximately 185 km (115 miles) by road. Highway 
11 (the Trans-Canada Northern Route) passes through 
the map-area. A series of secondary roads provides access 
to much of the area.

MINERAL EXPLORATION

The area was originally prospected for iron deposits 
at the turn of the century. Gold was first discovered in 
the area in 1916 and the establishment of the Leitch, 
Sand River, Northern Empire and Sturgeon River mines 
within the area saw gold production from 1934 to 1965.

Gold, base metals and iron have been actively explored 
for over the last ten years. Details on exploration within 
the map-area have been described by Mackasey (1970a, 
b,c; 1971; 1974; 1975; 1976a); Mackasey and Wallace 
(1974); and Mackasey et al. (1976a, b).

A diamond drilling program at Vincent Lake was 
completed by Lynx-Canada Explorations Limited in 
1972*. This work was to explore copper mineraliza 
tion associated with the Jellicoe Fault. During the 
1977 field season, studies of the regional geology were 
conducted by Falconbridge Nickel Mines Limited, 
Selco Mining Corporation Limited and Texasgulf 
Incorporated.

GENERAL GEOLOGY

The map-area is underlain dominantly by east- 
striking Early Precambrian metasediments and meta- 
volcanics (Mackasey 1972) that occur along the boundary

1 Central Archean Subsection, Leader, Precambrian Geology 
Section, Geological Branch, Ontario Ministry of Natural Re 
sources, Toronto.

Information from Assessment Files Research Office, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto.
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of the Wabigoon and Quetico Belts (Mackasey et a/. 
1974). A 3 1Xz month program of field mapping was 
spent examining the metasediments of the southern 
part of the map-area (Mackasey 1976b), mafic meta- 
volcanics in Kitto and Vincent Townships and meta- 
volcanics along the contact with granitic rocks in the 
northeastern part of the map-area.

A small circular granitic stock was outlined along the 
south boundary of Vincent Township and the lateral 
extent of Late Precambrian diabase sheets was mapped 
in the southwestern part of the map-area. An occur 
rence of Late Precambrian rocks, tentatively assigned 
to the Sibley Group, forms a small outlier located on 
Highway 11 near the south boundary of the map-area, 
and consists of gently dipping beds of conglomerate 
and sandstone that overly Quetico Belt metasediments 
with angular unconformity. Steeply dipping mafic 
pillow lava was found by the field party to underlie 
diabase on south Red Willow Island, Lake Nipigon. 
It is therefore possible that Early Precambrian (Archean) 
rocks are exposed elsewhere in Lake Nipigon.

STRUCTURAL GEOLOGY

Abundant graded bedding and scour structures in 
the metasediments of the Quetico Belt, found in the 
southwestern part of the map-area, support the findings 
of the 1976 field season (Mackasey 1976b) that this 
unit has been folded into a series of tight, east-striking 
folds that parallel the structural trend of the metasedi 
ments and metavolcanics in the Wabigoon Belt. Pillow 
structures, graded bedding, cross bedding and scour 
structures found elsewhere throughout the map-area 
during the field season confirm the east-trending fold 
system as outlined by previous mapping.

ECONOMIC GEOLOGY

The most important gold deposits in the region are 
confined to the boundary between the Quetico and 
Wabigoon Belts (Mackasey et a/. 1974). The majority 
of these deposits occur within Early Precambrian 
metasediments consisting of sandstone, argillite, con 
glomerate and iron formation adjacent to (and over 
lying) mafic metavolcanics (also see Map 2102, Tashota- 
Geraldton Sheet, Pye et al. 1966). Exploration methods 
such as geochemical studies of glacial overburden as 
described by Closs and Sado (in preparation) may be 
useful for gold prospecting in this area.

Copper is found both in east-striking shear zones and 
disseminated deposits within coarse-grained, inter 
mediate to felsic pyroclastic rocks; as disseminated 
deposits (with molybdenum) in granitic intrusions 
(Mackasey 1975); and in north-trending late faults

that transect all rock types (Mackasey 1976a). The 
most promising area for exploration of volcanogenic 
Cu-Zn deposits would appear to be in the intermediate 
to felsic volcanic unit in the northern portion of the 
map-area. Mapping has now traced the Jellicoe Fault 
from Vincent Lake at the south boundary, north 
through to the northeastern portion of the map-area. 
Chalcopyrite mineralization occurring within breccia 
has been found at three separate locations along the 
fault and is similar to mineralization found south along 
strike in the Barbara Lake area in the Glacier Creek 
Fault. Boulder tracing, geochemistry and geophysical 
techniques along and down-ice from the fault may be 
useful exploration tools in the vicinity of the fault both 
within and outside the map-area.

Iron deposits within the map-area consist of magne 
tite and hematite iron formation (Algoma type of 
Gross 1965) and are confined to the Wabigoon Belt.
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NO.9 LITTLE MARSHALL LAKE AREA 

DISTRICT OF THUNDER BAY 

S.E. Amukun

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION

The map-area covers portions of the larger Gripp and 
Marshall Lakes, which are located approximately 30 km 
(18 miles) northeast of the village of Auden, which is on 
the Canadian National Railway transcontinental line. 
The centre of the area lies some 260 km (165 miles) 
northeast of the City of Thunder Bay, and is accessible 
only by float-equipped aircraft which can be chartered 
from Jellicoe, Geraldton or Nakina (see location map). 
In the winter, the area can be reached by a 21 km (13 
miles) drilling supply road which starts from Toronto 
Lake, off of the extension of the Auden Road (partly 
Highway 801 from Highway 11, north to the Sturgeon 
River).

The limits of the area are as shown on the location 
map, and encompasses approximately 260 km 2 (100 
square miles).
1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
^Unless otherwise stated, information is from Assessment Files 
Research Office, Geological Branch, Ontario Ministry of Natural 
Resources, Toronto, and Regional Geologist's Files, Ontario 
Ministry of Natural Resources, Thunder Bay.

MINERAL EXPLORATION 2

The initial mining activity of the map-area was 
triggered by the discovery of copper-zinc mineralization 
by prospectors of Teck-Hughes Gold Mines Limited 
(now Teck Corporation Limited) in the fall of 1954, 
about 1.5 km (1 mile) south of Gripp Lake (Langford 
1958). In the ensuing staking rush, most of the Gripp 
Lake-Marshall Lake area was staked. Following the 
rush, the Billiton Company excavated rock trenches 
which exposed copper-zinc mineralization south of the 
west end of Marshall Lake. Most of the claims in the 
area were abandoned in the late 1950s. During the 
following decade the Teck and Billiton showings were 
re-examined by numerous companies and/or individuals. 
The assessment work files2 indicate that a considerable 
amount of exploration was carried out by the following: 
Jacobus Mining Corporation Limited (1960-1962), Teck 
Corporation Limited (1960-1971), Marshall Lake Mines 
Limited (1963), Min-Ore Mines Limited (1963), Kendon 
Copper Mines Limited (1968-1970), N.W.T. Copper 
Mines Limited (1968-1971), Giant Gripp Mines Incor- 
porated-St. Joseph Minerals Corporation (1973-1974),
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Imperial Oil Limited (1975-present) and others. These 
exploration surveys included ground geophysics, rock 
trenching, geological-geochemical surveys and diamond 
drilling.

New activity conducted in the map-area during the 
1977 field season included prospecting, rock trenching, 
geological mapping, ground geophysics and diamond 
drilling by employees of Imperial Oil Limited, and pros 
pecting and rock trenching by various individual pros 
pectors on their respective claims in the Gripp Lake area.

GENERAL GEOLOGY

Parts of the map-area were covered by previous recon 
naissance surveys of Hopkins (1916; 1917), Kindle 
(1931) and by detailed studies of Langford (1958) and 
Amukun etal. (1976). In the current survey, the geology 
of Gripp Lake-Marshall Lake area is reinterpretated as a 
thick volcanic pile within the Wabigoon Belt. These 
volcanic rocks are in contact to the north with the 
English River Gneiss Belt, rocks of which outcrop on the 
shores of Ara, Stone and Little Stone Lakes.

All consolidated rocks of the Little Marshall Lake 
area except for Middle to Late Precambrian (Proterozoic) 
diabase dikes are of Early Precambrian (Archean) age. 
The volcanic pile is a product of at least three centres 
defined by dispersal areas of pumice fall deposits and 
coarse pyroclastic rocks (Self 1976). They include sub 
marine and subaerial intermediate to felsic pumiceous 
and vesiculate pyroclastic flows, lava flows and related 
breccias, and several areas of coarse fragmental rocks, 
with minor mafic metavolcanics. These rocks are over 
lain conformably by sedimentary rocks derived by the 
erosion and re-deposition of the volcanic material. 
Quantities of banded, oxide facies (quartz-magnetite) 
and sulphide-facies (pyrite-pyrrhotite and graphite) iron 
formation occur as distinct units more especially within 
the metasediments and rarely within the metavolcanic 
and gabbroic rocks. Biotite and chlorite zones of the 
greenschist facies (Turner 1968) are recognizable in the 
volcanic pile.

A single semi-circular gabbroic stock about 2.6 km 2 
(1 square mile) in area (which may be layered) is intru 
sive into the metavolcanics and metasediments on the 
north shore of Marshall Lake. Numerous gabbroic rocks 
of unknown origin together with discrete dikes and sills 
of gabbro, diorite and lamprophyre were intruded into 
the area prior to metamorphism and granitic emplace 
ment.

A composite granitic stock of diorite, quartz diorite 
and trondhjemite truncates the western edge of the 
Marshall Lake metavolcanics.

Late diabase dikes, a few of which are porphyritic 
post-date the granitic intrusion and cross-cut all other 
rocks in the area. These dikes commonly form conspi-
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cuous high ridge outcrops, and some fill fault zones.

STRUCTURAL GEOLOGY

The metavolcanics and metasediments and the sul 
phide deposits which they contain have been folded and 
metamorphosed. A regional anticlinal structure has 
been interpreted from a few reliable top directions 
determined by pillow facings, by cleavage-bedding 
relationships, and by several reliable cross and graded 
beds in the metasediments. The axial plane of the 
anticline is located just south of Marshall Lake, strikes 
almost east and plunges to the east at 35 to 45 degrees. 
Several later folding fractures were recognized at many 
locations in the centre of the map-area in form of 
minor (5-10 m or 15-30 feet) antiform-synform fold 
pairs, drag folds, chevron folds, and very complex 
crenulations. Some of these minor folds are often 
locally emphasized by quartz vein filling and lineations 
associated with these folds plunge in the same direction 
and inclination as the regional anticline. In many of 
the exploration trenches, base metal sulphide minerali 
zation is concentrated in the noses of the minor folds.

The most obvious structural features throughout 
the map-area are fault zones. A pronounced fault strikes 
WNW for 13 km (8 miles) from the lake about 1.5 km 
(1 mile) northeast of Little Marshall Lake (locally 
called "Banana Lake") to Gripp Lake and beyond to the 
west. Fault breccia is associated with this fault. Other 
fault and shear zones striking NNW, NNE, N and E are 
defined by schistose rocks (sericite and/or chlorite 
schists), structural off-sets, and topographic lineaments. 
Some of the fault zones have been filled by diabase dikes. 
Joints are ubiquitous in all of the rocks of the Little 
Marshall Lake area.

ECONOMIC GEOLOGY

Assessment work files2 indicate that extensive geo 
physical surveys and diamond drilling of Jacobus Mining 
Corporation Limited (1960-1962), Marshall Lake Mines 
Limited (1963), G. Reid (1967), and N.W.T. Copper 
Mines Limited (1968-1971) were completed on a por 
tion of the Billiton showing east of the eastern boundary 
of the surveyed claim KK23033 (Gja Limited, 19692 ). 
A total of 2460 m (8,069 feet) of core drilling (including 
some 30-foot spaced drilling) and 724 m (2,371 feet) of 
preliminary mill tests were also completed. Recent 
estimates of this part of the Billiton showing (A.S. 
Bayne, 1970, N.W.T. Copper Mines Limited report, 
personal communication) show a potential of 1,174,810 
tons of mineralization along 320 m (1,050 feet) strike 
length averaging 0.82 percent copper, 2.71 percent zinc 
and 1.77 ounce silver per ton calculated as follows:
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"indicated" from surface to 500 foot level, 488,236 
tons across 3 m (10.2 feet) width; "inferred" above 500- 
foot level, 83,513 tons across 3.3 m (11 feet); and 
"inferred" between 500- and 1000-foot levels (only 
three holes penetrated the 1000-foot level), 449,825 
tons across 2.5 m (8.6 feet).

The other portion of the Billiton showing west of and 
including the surveyed claim KK23033 was owned by 
Kendon Copper Mines Limited when an estimate based 
on diamond drilling of Jacobus Mining Corporation 
Limited (1960-1962), Marshall Lake Mines Limited 
(1963), Min-Ore Mines Limited (1962) and Kendon 
Copper Mines Limited (1968-1970) was made. This 
estimate (in 1968) indicated probable reserves of 267,000 
tons of 1.45 percent copper, 4.76 percent zinc and 2.8 
ounces silver per ton to a vertical depth of 98 m (320 
feet), along 150 m (500 feet) strike (D.W. Sullivan, 
1969 2 ). A total 1,441,810 tons inferred and indicated 
tonnage was estimated for the entire Billiton showing 
now on option to Imperial Oil Limited from 1976 by 
Giant Gripp Mines Incorporated 2 , a wholly owned 
subsidiary of N.W.T. Copper Mines Limited.

The Teck Corporation Limited showing was not 
tested in adequate detail to estimate tonnage. A total 
of 3856 m (12,650 feet) of core was recovered from 32 
diamond drill holes drilled in 1955 (20 holes for 8,390 
feet) and 1961 (12 holes for 4,260 feet). This drilling 
outlined four zones of mineralization 2 . The main or 
"A" zone, also exposed by trenches, is 4.5 to 6 m 
(15 to 20 feet) wide and consists of 15 to 25 percent 2 
chalcopyrite with traces of pyrite, pyrrhotite and sphal 
erite. The "B" zone which is not exposed on the surface, 
was found by geophysics and diamond drilling, and is 
located about 30 m (100 feet) NNW of the "A" zone 
which it resembles in character, but is only 3 m (10 
feet) in width. The "C" zone is located about 60 m 
(200 feet) SSE of the "A" zone and was outlined by 
drilling. Although much wider (15 m or 50 feet wide), 
this zone was of lower grade than the "A" zone. Zone 
"D" located about 300 m (1000 feet) east of "A" 
zone was exposed by a trench in which sphalerite- 
bearing amphibolite stringers in felsic pyroclastic rocks 
(then considered quartzite) were considered too narrow 
to be commercially viable. Near the "D" zone (locally 
then known as the "zinc zone") a pyritiferous zone 
containing disseminated chalcopyrite was also exposed 
about 300 m (1000 feet) ENE of the "A" zone. No 
details of subsequent exploration surveys of the "zinc" 
and "pyrite" zones are available, but Imperial Oil 
Limited employees were investigating these areas during 
the field season.

Over 400 trenches of excavated rocks are exposed 
in the map-area and in most of these trenches, some de 
gree of disseminated pyritic and/or copper-zinc±lead± 
silver sulphide mineralization is evident. The mineraliza 
tion is closely associated with numerous gossan zones
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consisting of garnetiferous amphibolite lenses composed 
of actinolite-tremolite, albitic plagioclase, white micas, 
biotite (Gripp Lake area), prochlorites, epidote, calcite 
and quartz. Because the better mineralization exposed 
by trenching is generally confined to fold areas it is 
probable that the mineralization was emplaced during 
metamorphism and folding. The sulphide mineralization 
lenses may represent migrated metal concentrations 
in areas of major and minor fold noses. The structural 
control of the mineralization suggests an epigenetic type 
origin for these lenses, however the geology of the map- 
area compares favorably with a majority of the mining 
camps with Precambrian stratabound volcanogenic mas 
sive sulphide deposits where, according to Sangster 
(1972, p.3), "The most common host rocks in the 
immediate vicinity of ore-bodies are the acidic [felsic], 
usually clastic, phases of volcanism. Agglomerates, 
coarse tuffs [his "mill rock"], or occasionally, massive 
dacitic to rhyo-dacitic flows constitute the ore horizon 
of many massive sulphide bodies."

To date no massive stratabound, lenticular bodies of 
pyritic mineralization with associated base metals have 
been found in the layered volcanic rocks, however the 
copper-zinc-silver (±lead) sulphide mineralization in the 
Gripp-Marshall Lakes area as exposed by trenches is 
impressive in its extent and grade. It consists, of, (i) 
ubiquitous dissemination in thin metamorphic or amphi 
bolite lenses throughout the felsic metavolcanics and 
(ii) of disseminated to massive lenticular shoots that 
represent migrated metal concentrations in the nose 
areas of major and minor folds.

RECOMMENDATIONS FOR 
FUTURE EXPLORATIONS

The concept of close spatial association between 
felsic coarse pyroclastics and massive sulphide ores has 
not been extensively applied as a base metal exploration 
tool in Marshall Lake-Gripp Lake area, because rocks of 
the Little Marshall Lake area had previously been inter- 
pretated as quartzose metasediments of the Marshall 
Lake Group (Langford 1958). Detailed mapping of 
fragment size and distribution in pyroclastic rocks as 
proposed by Fox (1977) could be utilized in base metal 
exploration in the map-area, where geophysical surveys 
alone have so far not been successful as lone indicators 
of massive mineralization. Most of the better mineralized 
trenches of the more than 400 excavations in this camp 
have been found by prospecting.

Areas adjacent to coarse pyroclastic rocks, consisting 
of overlying subaqueous thin-bedded siliceous volcanic 
metasediments, are prime hosts of stratabound volcano 
genic massive sulphide deposits in thick volcanic com 
plexes of most Precambrian mining camps, e.g. Sangster 
(1972, p.2), Anderson and Nash (1972), Hutchinson
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(1973), Fox (1977) and Larsen and Webber (1977).
The main showing (the Billiton showing), now on 

option to Imperial Oil Limited with a total of 1,440,000 
tons of indicated and inferred mineralization is probably 
an epigenetic intravolcanic type, but the mineralization 
appears to have been remobilized and concentrated by 
later folding. In this and other deposits in the area 
therefore, cognizance should be taken of fold structure 
and particularly plunge attitude in any attempt to delin 
eate zones of sulphide mineral concentrations.

The area north of Gripp and Marshall Lakes and on 
the southern border of the map-area is covered by 
an extensive deposit of Pleistocene material as much as 
15 m (50 feet) thick in areas around Phillips Lake. 
Because thick overburden significantly detracts from the 
effectiveness of some geophysical exploration methods, 
caution should be exercised when survey systems of this 
type are planned. Rock exposure south of the Gripp- 
Marshall Lakes where most of mineralization has been 
found so far is about 60 percent.

Most of the previous geophysical exploration surveys 
have not been successful in outlining profitable base 
metal sulphide mineralization, and almost all of the 
better showings to date have been located by pros 
pecting methods. Geophysical survey methods capable 
of a response to disseminated mineralization have shown 
some favorable results to date.
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NO.10 GREENWICH LAKE AREA

DISTRICT OF THUNDER BAY

M.W. Carter 1

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

INTRODUCTION

The author spent part of the summer of 1977, in the 
month of June, carrying out mapping at a field scale of 
1 inch to 1A mile (1:15,840) at Greenwich Lake, in the 
District of Thunder Bay. The purpose of the mapping 
project was to establish the geological environment of 
uranium mineralization occurring at the southwestern 
part of Greenwich Lake. Geological mapping was also 
carried out along the shore of the lake.

LOCATION

Greenwich Lake area is bounded by Latitudes 480 45' 
and 480 52'30"N and Longitudes 880 45' and 890 00'W. 
The lake cannot be reached by road and access is by 
float-equipped aircraft, the lake being large enough for 
the use of an Otter aircraft.

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

MINERAL EXPLORATION

In 1921 mineralization in the area was mentioned for 
the first time by Tanton (1921, p.6D) who reported 
the discovery of a vein 0.5 m (1/2 feet) wide occurring 
in a fault zone trending N10W. The vein material was 
reported to consist of galena and marcasite, and it was 
located 2.4 km (1/2 miles) north of the south end of 
"Greenwood" (now Greenwich) Lake and 360 m (1200 
feet) west of the base of a cove on the west side of the 
lake. In 1949, T. Christianson discovered radioactivity 
in the showing and carried out an examination and a 
sampling program. This occurrence has subsequently 
come to be known as the Christianson Showing and the 
fault in which it occurs, the Christianson Fault. In 1954 
Pan Canadian Development Company Limited carried 
out trenching and diamond drilling when 16 short holes 
were drilled for a total of 402 m (1319 feet) along the 
fault. Later in 1958, G.A. Checklin and R. Othmer 
carried out trenching and geological mapping also along 
the fault zone. Then, early in 1975, Consolidated
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Monarch Metal Mines Limited had six holes diamond- 
drilled for a total length of 405.4 m (1330 feet), again 
along the fault.

In the period 1955-56 geological examination, tren 
ching and diamond drilling were carried out by Climax 
Molybdenum Company Limited on the Ellen Victoria 
property located 1.6 km (1 mile) northwest of the 
Christiansen Showing. The showing examined consisted 
of a stockwork fracture zone containing uranium only in 
granitic rocks.

In 1969 airborne radiometric surveys using instru 
ments adjusted to detect uranium and thorium minerali 
zation were carried out on the Coleman Morton property 
across the southern end of Greenwich Lake. A month 
later Univex Exploration and Development Corporation 
Limited had an airborne radiometric survey carried out 
over their property centred 0.8 km (/2 mile) northwest 
of the Christiansen Showing. This was followed by the 
diamond drilling of 41 short holes in the period 1969-71 
for a total of 1361 m (4,467 feet) on the property.

In 1970 Univex Exploration and Development 
Corporation Limited had 10 short diamond drill holes 
sunk for 338.2 m (1,113 feet) on their property near 
the northwestern shore of Greenwich Lake.

l n the second half of 1975 and most of 1976, Copper 
Lake Explorations Limited carried out surface prospec 
ting, radiometric surveying and geological mapping over 
an area centred about 1.2 km (3A mile) west of the central 
part of Greenwich Lake. During the same period MW 
Resources Limited and Rio Tinto Canadian Exploration 
Limited (RIOCANEX) carried out ground radiometric 
surveys, prospecting, geological mapping and diamond 
drilling on the MW Resources Limited properties in the 
region of the Christiansen Showing; in the northwestern 
and southeastern parts of Greenwich Lake; and in the 
southwestern part of the Greenwich Lake map-area. The 
diamond drilling consisted of three holes for a total of 
505.2 m (1658.5 feet) drilled on the property located 
in the region of the Christiansen Showing.

GENERAL GEOLOGY

That part of the Greenwich Lake area studied during 
the current mapping is underlain by Early Precambrian 
metasediments, metasedimentary migmatite, intrusive 
pink granitoid rocks, and Early to Late Precambrian 
northwesterly trending diabase dikes.

The oldest Early Precambrian rocks are non-migma- 
tized metagreywackes exposed at the extreme southerly 
end of Greenwich Lake. These rocks show graded bedding 
indicating that the rocks face northwards. These rocks 
were later migmatized during regional metamorphism 
under almandine-amphibolite facies rock conditions at 
which time rocks of the sillimanite zone containing 
kyanite and sillimanite were generated. The migmatites

occur throughout the area north of the metasediments 
into which they grade. The melanosome of the migma 
tite consists of medium-grained quartz-biotite-plagioclase 
granofels and schist in which pink garnets are visible, 
and kyanite and sillimanite are observed in thin section. 
The leucosome is medium-grained to pegmatitic white- 
weathering granitic rocks and granite-pegmatite, both 
of which also contain pink garnets. The width of the 
melanosome and leucosome units varies from 3 cm to 
0.6 m (1 inch to 2 feet) generally, but larger areas of 
leucosomatic material up to 6 m (20 feet) wide occur. 
The pegmatitic leucosomes are concordant and occur as 
lenses up to 120 m (400 feet) long by 30 m (100 feet) 
wide. Both the migmatized and non-migmatized meta 
sediments are intruded by pink medium- to coarse- 
grained and pegmatitic pink quartz monzonite. These 
rocks are primarily massive but locally are gneissic. 
Biotite is the predominant mafic mineral. These intru 
sions vary from narrow masses about 60 m (200 feet) 
wide, to plutons 2700 m (9000 feet) wide. They are 
elongated in the direction of the regional structure 
which is approximately east, and occur as independent, 
parallel and subparallel bodies alternating with inter 
vening zones of migmatite. The plutons are crossed by 
numerous northerly, northeasterly and northwesterly 
fractures.

Early to Late Precambrian rocks are represented by 
diabase dikes. Two diabase dikes were mapped and these 
intrude both the migmatite and the later quartz mon 
zonite. These dikes trend N20W, and are 5-8 m (15-25 
feet) wide.

STRUCTURAL GEOLOGY

The regional structural trend in the area is N70E. 
This is indicated by the primary bedding in the metasedi 
ments; the schistosity, gneissosity and banding in the 
migmatite; and the trend of the intrusive quartz mon 
zonite plutons. The bedding in the metasediments dips 
between 85 degrees and vertical, and the rocks face 
northwards. In the migmatite a layered structure is 
commonest, but ptygmatic and nebulitic structures are 
also present. The schistosity, gneissosity and banding of 
the migmatite also dip steeply, either to the north or to 
the south. The trends and amount of dip are similar to 
those in the metasediments.

Regional fracturing follows two distinct trends: a 
northwesterly trend at about N20W, and a younger, 
northeasterly trend of about N45E. Greenwich Lake 
trends northwesterly and the author believes that it 
follows a northwesterly fault. If this is so, it would re 
present a major fault in the area. The only mineralized 
northwesterly fault is the Christiansen Fault which 
can be traced for about 760 m (2500 feet). It is mineral 
ized with radioactive marcasite.
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Local fracturing is well developed in the quartz mon 
zonite plutons. These are mostly joints which trend 
northerly, northeasterly (N5-30E), and northwesterly 
(N20-25W). These fractures are important economically 
as pitchblende-pyrite mineralization is associated with 
them.

ECONOMIC GEOLOGY

All recorded exploration activity in the area was 
directed to the search for economic deposits of uranium. 
Uranium mineralization occurs in three ways: 
i) as uraninite in biotite in migmatitic biotite granite- 

pegmatite in migmatite zones;
ii) as pyrite-pitchblende-quartz veins in joints in con 

cordant pink quartz monzonite intrusions; and 
iii) as a uraniferous marcasite-pyrite vein in a late north 

west-trending fault, the Christiansen Fault. 
The first two are believed by the author to be pri 

mary deposits and the last a secondary "hydrothermal" 
deposit. Deposits of the first type are closely related to 
the contact zone between the migmatites and the pink 
quartz monzonite intrusions. In these zones the peg 
matite occurs as concordant lensoid bodies. Deposits 
of the second type occur in northerly, northeasterly, 
and northwesterly trending joints in the quartz mon 
zonite plutons. The pluton containing the Christiansen 
Showing is referred to here as the Christiansen quartz 
monzonite, and the next pluton northwest of this one, 
the Celotti quartz monzonite. The third type of deposit 
occupies the Christiansen Fault which post-dates both 
the migmatite and the intrusive plutons. Exploration 
activity was carried out in all three environments, and 
the results of drilling indicate that mineralization does 
not persist to depth. The level of radioactivity recorded 
in trenches was also found to decrease with time after 
excavation, presumably due to easier escape of radon 
from the system. The results* of exploratory work in 
the three environments mentioned above are as follows:

Migmatite Areas 

MW RESOURCES LIMITED

On the property held by MW Resources Limited, 
in the area west of the Christiansen Showing, radioactive 
zones in migmatite areas on the north and south of the 
Christiansen pluton were referred to as the north and 
south belts. Uranium mineralization occurs as uraninite 
in biotite, and as secondary yellow uranophane on joint 
planes in what was described as pegmatitic albitite, and

*lnformation from Regional Geologist's Files, Ontario Ministry 
of Natural Resources, Thunder Bay.
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tonalitic and quartz-biotite pegmatite segregations in 
radioactive gneissic rocks. The radioactive region of the 
north belt is in excess of 900 m (3000 feet) in length 
and up to 180 m (600 feet) wide. Channel sampling of 
the pegmatites in this belt by MW Resources Limited in 
1975 gave 1.6 pounds U3Og per ton over 1.2 m (4.0 
feet) width, from a trench 0.5 m (1.5 feet) deep. Chip 
sampling in the same belt by RIOCANEX in 1976 re 
turned a best assay of 2.8 pounds U3Og per ton over 
1.5 m (5.0 feet). The maximum thorium content re 
ported in the pegmatites was 0.6 pounds ThO2 per ton. 
Assay results from diamond drilling in the belt by 
RIOCANEX in 1976 on a pegmatite which was non- 
radioactive on surface to check whether such dikes 
were radioactive below the surface, yielded best assays 
of 0.4 pounds U3Og per ton over 1.1 m (3.6 feet) and 
0.2 pounds U3Og per ton over 0.67 m (2.2 feet) at a 
depth of 30.5 m (100 feet). The best assay results 
from drilling of radioactive pegmatite in this belt were 
0.2 pounds and 0.5 pounds U3Og per ton over 0.88 m 
(2.9 feet) and 0.9 m (3.0 feet) respectively. Channel 
sampling by MW Resources Limited in 1975 of peg 
matitic phases in the south belt gave as a best assay 1.0 
pound U3Og per ton over an unknown distance, from a 
trench 0.3 m (1 foot) deep. Resampling of this trench 
(by an unknown method) by RIOCANEX in 1976 gave 
0.8 pounds U3Og and 0.2 pounds ThO2 per ton.

COPPER LAKE EXPLORATIONS LIMITED

On Copper Lake Explorations Limited's property, 
uranium mineralization was reported in 1975 to occur in 
"albitite" (plagioclase-quartz-biotite-muscovite) horizons 
and in paragneiss, in a belt trending N83E. This was the 
northern belt of the MW Resources Limited property. 
Radioactivity occurs in bands up to 3.0 m (10 feet) wide, 
and the best spot radiometric assays obtained were 0.04- 
0.8 pounds U3Og per ton.

UNIVEX EXPLORATION AND DEVELOPMENT 
CORPORATION LIMITED

Airborne radiometric surveys carried out in 1969 
over migmatite areas in this same general area with 
instruments adjusted to detect uranium and thorium 
mineralization, showed only moderate responses. Dia 
mond drilling in some of these areas in 1970 revealed 
only low radioactivity.

Quartz Monzonite Intrusions 

ELLEN VICTORIA SHOWING

This showing, located 1.6 km (1 mile) northwest of
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the Christiansen Showing was explored in the period 
1955-56 by Climax Molybdenum Company Limited. 
The principal showing was described by this company's 
geologist as "a stockwork zone in granite sympathetic to 
a major break that measured approximately 500 feet 
[150 m] by 50 feet [15 m], containing fractures min 
eralized by thin (0.6 cm) 14 " stringers of pitchblende 
assaying up to 10^i or higher 1)303" (company report*). 
The strike of the fault was N20E. It was believed that 
the "intervening granite would indicate Q.08% L^Og." 
The granitic rocks are well jointed, the most prevalent 
direction of which is N15-40W. These joints, ranging in 
width from 0.3 cm (1/8 inch) to 1 cm (/2 inch) are 
mineralized with seams of pitchblende, pyrite, chalco 
pyrite, sphalerite and galena in calcite gangue. Assay 
results reported by the company from unknown types 
of sampling were 0.301 percent l^Og across 0.3 m 
(1 foot) of fine jointing, 0.478 percent U3Og and 3.16 
percent Cu across 10 cm (4 inches). A selected specimen 
gave up to 24 percent

COPPER LAKE EXPLORATIONS LIMITED

Radioactivity was reported in the Celotti quartz 
monzonite pluton by Copper Lake Explorations Limited 
in 1975. The radioactivity was associated with pyritic 
fractures striking either at N5-10W or at N25E in "pink 
granitic or syenitic rocks" (company report*). The zones 
were up to 0.3 m (1 foot) wide and 15 m (50 feet) long. 
No assay results were given. Radioactivity was also re 
ported in segregations of smoky quartz in white biotite 
granite in an unlocated area east of Greenwich Lake. 
The radioactive zones were reported to strike N70E 
to N80E, and were 3-10 cm (1-4 inches) wide and up to 
12 m (40 feet) long. The best spot radiometric assay 
reported* by the company was 0.6 pounds U3Og per 
ton.

MW RESOURCES LIMITED

The Christiansen quartz monzonite pluton was in 
vestigated in 1975 by MW Resources Limited and in 
1976 by RIOCANEX. Mineralization consists of pitch- 
blende-pyrite-chalcopyrite-quartz veins in northerly and 
northwesterly trending fractures ranging from 0.3-10 
cm (1/8 inch to 4 inches) wide. Some of the fracturing 
occurs in zones 3.0 m (10 feet) wide. The quartz occurs 
as vuggy, hematized, comb quartz in the veins. The 
pyrite occurs as fine- to medium-grained massive and 
disseminated material. The pitchblende occurs as spots, 
patches and lenses in the veins. A grab sample from one 
of these mineralized fractures, taken by MW Resources 
Limited in 1975 yielded 20.6 pounds l^Og per ton. The 
best assay from an unknown type of sampling by RIO 

CANEX in 1976 was 129.4 pounds UsOg per ton with a 
trace of ThO2, over 8 cm (3 inches). Random grab 
samples taken by RIOCANEX of quartz monzonite 
from 0.6 m (2 feet) zones on either side of a pyritized 
fracture assayed 1.7 pounds L)3Og and 0.1 pounds 
ThO2 per ton.

COLEMAN MORTON PROPERTY

This property is underlain mainly by pink quartz 
monzonite. Airborne radiometric surveys using in 
struments adjusted to detect uranium and thorium min 
eralization and carried out in 1969 contained only mod 
erate responses. No apparent lineaments or preferential 
directions of radiometric response were located.

UNIVEX EXPLORATION AND DEVELOPMENT 
CORPORATION LIMITED

Airborne radiometric surveys carried out in 1969 
with instruments adjusted to detect uranium and thorium 
mineralization over the Christiansen and Celloti quartz 
monzonite plutons showed only moderate responses of 
5-6.4 counts per second, but over the quartz monzonite 
pluton to the south of the Christiansen pluton a fairly 
strong response of 7.5 counts per second was obtained. 
Diamond drilling comprising 41 short holes for 338.2 m 
(1,113 feet) during the period 1969-71 following this 
survey revealed only low radioactivity.

Christianson Showing and Fault

The Christianson Showing is a 46 cm (18 inch) wide, 
9 m (30 feet) long vein of massive, radioactive, marca 
site occurring in a fault trending N25W and dipping 75 
degrees east. The footwall side of the occurrence con 
sists of brownish-red hematized fault gouge, the hanging 
wall consisting of coarse-grained, altered, red quartz 
monzonite. The best assay from the massive marcasite 
reported by T. Christianson was 2.68 percent L^Og, 
from an unknown type of sampling. Assay results 
from radioactive hematized float similar in appearance 
to the heamtized fault gouge observed at the showing 
and found by MW Resources Limited in 1975 0.2 km 
(1/8 mile) southwest of the showing, yielded 32.4 
pounds U3Og per ton.

The Christianson Fault which has been traced for 
about 762.0 m (2500 feet), strikes N25W, and cuts 
through pink quartz monzonite and migmatite. It was 
examined for mineralization by drilling and trenching in 
1954, 1958 and 1975, and the results indicated that 
uranium mineralization extended for a distance of 
426.7 m (1400 feet) along the fault. Drilling by Pan
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Canadian Development Company Limited in 1954 
tested the surface mineralization to a vertical depth of 
9-25 m (30-80 feet), the best assay obtained was 0.42 
percent L^Og over 0.4 m (1.4 feet). The best assay 
from drilling by Consolidated Metal Mines Limited in 
1975 was 0.20 percent UsOg over 0.5 m (1.6 feet).

REFERENCE

Tanton, T.L.
1921: An exploration north of Thunder Bay, Ontario; 

in Geol. Surv. Canada, Summ. Rept. for 1921, 
part D, p.1-6.

RECOMMENDATIONS FOR FUTURE WORK

The plotting of the results of explorations activity 
shows that uranium mineralization is widespread within 
the area examined. Current mapping has indicated that 
there are three independent environments in which 
uranium mineralization occurs and that these condi 
tions are systematically repeated within the area map 
ped. Geological study indicates that the migmatites 
are derived from the metasediments exposed at the 
southern end of Greenwich Lake, and this suggests that 
the migmatization process which produced the pegma 
tites remobilized uranium originally in the metasediments 
and concentrated it in metamorphic biotite in the 
pegmatites. Uranium mineralization in the quartz mon 
zonite fractures, and in the regional Christiansen Fault 
are regarded as independent episodes of uranium min 
eralization, the latter being the latest. Because of these 
three types of uranium mineralization, the map area 
provides an interesting area for the discovery of econo 
mic deposits. Areal geological mapping, airborne radio 
metric surveys and detailed mapping of migmatitic 
biotite pegmatites, of the fractures in pink quartz mon- 
zonites, and of the northwesterly trending regional 
fractures would be necessary for exploration and evalua 
tion of the mineral potential. The search for supergene- 
enriched zones in the pegmatites and in the regional, 
northwesterly trending fractures should also be under 
taken, as surface leaching of the deposit in these types of 
mineralization has occurred. Limited geological data 
obtained suggest that migmatitic biotite pegmatites 
occurring in the contact zones of the quartz monzonite 
plutons are especially favourable for uranium mineraliza 
tion. Such areas should therefore receive special atten 
tion. The detailed mapping of mineralized fractures in 
the quartz monzonites should be undertaken with a 
view to considering the plutons as porphyry-uranium 
bodies.
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NO. 11 CARBONATITE-ALKALIC COMPLEXES 

R.P. Sage 1

INTRODUCTION

As part of a program to evaluate the economic po 
tential of alkalic rock and carbonatite complexes in 
Ontario, five complexes were visited during 1977. The 
1977 field season completes coverage of most of the 
known complexes within Ontario with exception of 
those located in the Lake Nipissing area and a few 
Early Precambrian alkalic rock complexes which have no 
documented mineral potential. A number of aeromag 
netic anomalies lying beneath Paleozoic cover within 
the James Bay Lowlands could be alkalic rock-carbona- 
tite complexes but data concerning the physical charac 
ter of the rocks causing these was not available and 
these anomalies were not investigated.

The Firesand River, Spanish River, and Big Beaver 
House carbonatite complexes were examined during the 
past field season. Mapping of the Clay-Howells alkalic

complex was completed during the past field season 
(see Sage 1975). Sampling of drill core for the Hecla- 
Kilmer aeromagnetic anomaly was undertaken. The 
anomaly seems to reflect the presence of an intrusion 
comprising a nepheline syenite to syenite core and 
alkalic gabbro rim.

The Big Beaver House, Firesand River and Clay- 
Howells complexes are Late Precambrian in age. The 
Spanish River complex is Middle Precambrian. The 
Hecla-Kilmer complex has not been dated but is pre 
sumed to be Late Precambrian.

The Big Beaver House complex lies within the Gods 
Lake Subprovince, the Firesand River complex within 
the Wawa Subprovince, the Clay-Howells and Hecla- 
Kilmer complexes within the Kapuskasing Subprovince, 
and the Spanish River complex within the Abitibi 
Subprovince of the Superior Province of the Canadian 
Shield (Ayres etal. 1971).

BIG BEAVER HOUSE CARBONATITE COMPLEX 

DISTRICT OF KENORA, PATRICIA PORTION

LOCATION AND ACCESS

The Big Beaver House complex has a prominent 
circular aeromagnetic expression (ODM-GSC 1960, Map 
939G) approximately 4.8 km (3 miles) southwest of 
the now abandoned Big Beaver House settlement and is 
estimated to have a surface area of 16.1 km 2 (6.2 
square miles). The complex can be reached by float- 
equipped aircraft from Pickle Lake a distance of 165 
km (103 miles) or from Sioux Lookout a distance of 
339 km (212 miles). A lake, locally known as Camp 
Lake, occurs on the northwest flank of the complex 
and can serve as a landing site for Norseman aircraft 
during high water in the spring, but in late summer and 
early fall at low water level only a Cessna 180 or Beaver 
aircraft would be safe in landing. An airbase operated by 
Severn Enterprises Limited at Mawley Lake on the new 
Red Lake-Pickle Lake access road is only 112 km (70 
miles) from the complex. The complex is also accessible 
by canoe from the now abandoned Big Beaver House 
settlement. A winter road to the former Big Beaver 
House settlement cuts across the eastern flank of the in 
trusion.

^ Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

MINERAL EXPLORATION

In 1960 the Many Lakes Exploration Company 
Limited staked 54 claims covering most of the Big 
Beaver House complex. The company completed line 
cutting, trenching, and magnetometer and geological 
surveys. In early 1962, seven diamond drill holes totalling 
962 m (3,207 feet) were completed to test magneti 
cally anomalous areas. This work disclosed erratic but 
high-grade niobium mineralization and spotty dissem 
inated chalcopyrite and pyrrhotite (Thurston et al. 
1975).

Many Lakes Exploration Company Limited en 
countered niobium mineralization in hole number 4 
from 70.0 to 70.3 m (229.5 to 230.5 feet) grading 3.05 
percent niobium oxide and from 71.5 to 73.3 m (234.5 
to 240.5 feet) grading 5.30 percent niobium oxide 
(Thurston ef al. 1975).

In 1966 the Teck Corporation Limited optioned the 
holdings of Many Lakes Exploration Company Limited 
and completed an additional seven diamond drill holes 
totalling 901 m (3,002 feet) (Thurston et al. 1975). 
This work was completed in the area of greatest niobium 
mineralization encountered by Many Lakes Exploration 
Company Limited. This work was unsuccessful in
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outlining significant additional mineralization and the 
option was dropped.

In 1976-1977 the complex was re-staked by the 
International Minerals and Chemical Corporation as a 
prospect for residual apatite. The company completed 
five reverse circulation holes totalling 189 m (630 feet) 
(Personal communication, 1977, International Minerals 
and Chemical Corporation, Libertyville, Illinois). This 
work was unsuccessful in locating concentrations of 
residual apatite.

GENERAL GEOLOGY

Other than one or two outcrops on "Pyrochlore 
Point" (local name), exposure of bedrock over the 
complex is non-existent. The complex is covered by low 
marshy ground and an esker cuts across the western 
margin.

The rocks encountered in diamond drilling of the 
complex have been subdivided into four groups, three 
of which form major lithologic units (Thurston et a/. 
1975).

The carbonatite cuts the mafic phases of the com 
plex and generally can be classified as magnetite-amphi- 
bole-pyroxene-biotite sovite. Zircon, apatite, nepheline,

sphene, and perovskite are minor components (Thurston 
eta/. 1975).

A second type referred to as "mafic rock", contains 
only a small percentage of carbonate. The rock consists 
of olivine, biotite, pyroxene, and magnetite with minor 
accessory apatite, zircon, and altered nepheline (Thurs 
ton et a/. 1975).

Ijolite forms the third dominant phase and consists of 
pyroxene, nepheline (altered), biotite, garnet, apatite, 
carbonate and magnetite.

The fourth phase is of minor importance and con 
sists of magnetite and apatite with minor mica, pyroxene, 
calcite and pyroxene.

Drilling has been restricted to such a small area of the 
complex that any lithologic distribution cannot be 
determined from present data.

The complex has been dated by K-Ar isotopic tech 
niques at 1,109 ± 61 m.y. (Bell and Watkinson 1977).

STRUCTURAL GEOLOGY

The Big Beaver House carbonatite complex lies within 
the Gods Lake Subprovince of the Superior Province. 
The lack of outcrop in the surrounding terrain and over 
the complex prevents any interpretation of possible 
structural relations within the complex or between the 
complex and enclosing wall rocks.

Regional aeromagnetic maps (ODM-GSC 1960) 
suggest that the complex may be located along a north 
west-trending linear fracture.

RECOMMENDATIONS FOR PROSPECTING

Diamond drilling for niobium has been restricted to a 
relatively small area of the complex and testing for this 
commodity must be considered inadequate. The initial 
drilling for niobium was on magnetic anomalies but a 
sympathetic relationship between pyrochlore (niobium) 
and magnetite mineralization is dubious.

The work of the International Minerals and Chemical 
Corporation has decreased considerably the potential for 
residual apatite accumulations even though areas to the 
west and south remain untested. The presence of minor 
disseminated sulphide mineralization in some of the 
more mafic rocks implies that additional work on the 
complex should carefully check the possibility of base 
metal mineralization.
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FIRESAND RIVER CARBONATITE COMPLEX 

DISTRICT OF ALGOMA

LOCATION AND ACCESS

The Firesand River complex is located approximately 
7 km (4.5 miles) east of Wawa and lies on the common 
boundary of McMurray and Lastheels Townships. 
Access is by a rough road extending south from Highway 
101 along the west bank of the Firesand River. The 
complex lies approximately 3 km (2 miles) south of 
Highway 101. The eastern portion of the complex is 
covered by sand plains and the western portion of the 
complex consists of rolling hills with topographic 
relief on the order of 25 m (75 feet).

The complex is covered with thick bush and outcrop 
is scarce, none the less the Firesand complex is probably 
the best exposed carbonatite complex in Ontario. All 
outcrop lies outside the area of sand plain. The surface 
area of the complex is approximately 4.5 km 2 (P/4 
square miles) as indicated by aeromagnetic maps 2191G 
and 2192G (ODM-GSC 1963a, b).

MINERAL EXPLORATION

The property was examined in the 1920's for its iron
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potential. At that time three diamond drill holes were 
drilled and trenching was completed. The property 
was known as the Gibson property (personal communi 
cation, The Algoma Steel Corporation Limited, 1977). 

In 1950 the complex was re-staked by Algoma Ore 
Properties Limited to check its iron potential. In 1951, 
the company completed 16 diamond drill holes totalling 
2531 m (8,437 feet) and some limited trenching, and in 
1952, 67.5 m (225 feet) of pack sack drilling. In 1953, 
niobium was recognized in the Firesand River complex 
and core from the original 16 holes was tested for nio 
bium content. An additional six diamond drill holes 
were completed for 1117.5 m (3,725 feet) in search of 
niobium (personal communication, The Algoma Steel 
Corporation Limited, 1977). This work disclosed the 
presence of erratic niobium mineralization. Assay data 
indicated that the niobium ranged from trace to 0.62 
percent, but most assays returned less than 0.10 percent 
(personal communication, The Algoma Steel Corporation 
Limited, 1977). Parsons (1961, p. 30) reported the fol 
lowing niobium assays.

Hole No. Footage

11 780-830 ft. [238-253 m]

18 17-70 f t. [5-21 m]

19 160-190 ft. [49-58 m]

20 540-680 f t. [165-207 m]

Q.30% 

Q.24% 

Q.25% 

Q.25%

LOCATION MAP Scale: 1:1,584,000 
or 1 inch to 25 miles

In 1970 the company investigated the carbonatite 
potential of the complex, hoping to use the calcite-rich 
areas of the body as a source of lime for its sinter plant 
in Wawa. The complex was sampled at surface, a grid 
re-established, and a magnetometer survey completed. 
In 1972 the company completed eight diamond drill 
holes totalling 717 m (2,391 feet) to test the calcite- 
bearing rim of the complex. The carbonate proved too 
high in phosphorous, silica, magnesium, and iron for 
the requirements of the sinter plant (personal commun 
ication, The Algoma Steel Corporation Limited).

Upon reaching a verbal agreement with the Algoma 
Steel Corporation Limited-Algoma Ore Division, the 
International Minerals and Chemical Corporation com 
pleted three reverse circulation holes totalling 114 m 
(380 feet) testing for residual apatite accumulations. 
This work was done in 1976 and failed to disclose 
residual apatite (personal communication, International 
Minerals and Chemical Corporation, Libertyville, Illinois). 
Prior to drilling the company collected a suite of samples 
at surface for assaying for phosphorous. These samples 
varied from 0.23 to 4.95 percent phosphorous, (personal 
communication, International Minerals and Chemical
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Corporation, Libertyville, Illinois).

GENERAL GEOLOGY

The complex was previously mapped by Parsons 
(1961) and the general distribution of rock types as 
outlined by him was not changed by the present sur 
vey. The complex is probably more elongate in a north 
east-southwest direction than previously indicated. 
Mapping into the wall rocks by the author for dis 
tances up to 1000 m (3,000 feet) disclosed fenitization 
and carbonatite diking. Rusty weathering carbonatite 
dikes were noted in road cuts along Highway 101 
several kilometres (miles) north of the complex. The 
width of the fenitic halo around the complex is un 
known. Carbonatite-lamprophyre dikes found some 
distance from the complex are probably related to the 
same magmatic event.

Miarolitic cavities in the carbonate rocks within 
the core area of the complex imply that the present 
level of exposure is relatively high. The complex con 
sists of a dolomite-rich core and a calcite-rich border 
(Parsons 1961). Examination by the author of dia 
mond drill core from The Algoma Steel Corporation 
Limited's 1972 drilling indicates that the calcite border 
consists of a complex mixture of carbonatite (sovite), 
silicocarbonatite (calcite-rich rock with greater than 
50 percent oxide and silicate minerals), and wall rock 
fragments derived from the enclosing supracrustal 
sequence. The wall rock fragments are altered to 
varying degrees to dark green pyroxene and/or amphi 
bole and biotite. At surface the carbonatite border 
consists of medium- to coarse-grained, white to pink 
carbonate. The pinkish varieties are richer in iron and 
often display a thin limonitic coating.

The dolomitic core consists of a fine-grained buff 
carbonate with a thick hematite and/or goethite coating. 
Fresh rock from the core area is rare.

Several specimens of coarse barite and quartz were 
found in slump or float during mapping on the complex. 
This quartz-barite mixture may occur in fractures within 
the carbonatite.

The complex consists almost exclusively of carbona 
tite rocks, and ijolite and nepheline syenite are absent.

Gittans et a/. (1967) reported K-Ar isotopic ages of 
1008 and 1087 m.y. for the complex, and in addition 
to the previous work cited, Thurston et a/. (1974, 
appendix) prepared a brief summary of the geology of 
the complex. S. Teal of McMaster University is currently 
completing a MSc study on the complex.

STRUCTURAL GEOLOGY

Layering in outcrop and weathered carbonatite 
generally dips vertically to subvertically. The strike is
72

generally quite variable within relatively short dis 
tances. Layering in the diamond drill core examined 
(drilled at 45 degrees to the horizontal) is approxi 
mately 45 degrees to the core axis probably also re 
flecting a vertical to subvertical dip.

The complex is somewhat elongated in a northeast- 
southwest direction implying at least local control by 
lithologic trends in the enveloping supracrustal rocks. 
The abundance of altered fragments of wall rock in the 
drill core examined by the author suggests that septa 
of wall rock penetrate into the carbonatite and that 
brecciation of the wall rock occurs along the contact. 
Outlying dikes of carbonatite are likely ring dike or 
cone sheet-like intrusions on the basis of generally 
radial or tangential trends of banding within the dikes 
or contacts between the dikes and wall rocks.

The complex lies within the Wawa metavolcanic 
belt south of the Kapuskasing Structural Zone of the 
Superior Province. This structural zone is characterized 
geophysically as a northeast-trending zone of gravity 
highs and pronounced linear aeromagnetic trends (Innes 
1960; ODM-GSC 1970). This anomalous gravity zone 
has been interpreted as an upwarp in the Conrad dis 
continuity caused by major regional faulting and the 
formation of a complex horst structure (Wilson and 
Brisbin 1965; Bennett et al. 1967). This prominent 
regional structure extends from the south end of Hud 
son Bay southwestward becoming broader and more 
ill-defined as it approaches the Lake Superior Basin.

The Firesand River complex is likely related to the 
extension of a fault or fault zone related to the Kapus 
kasing Structural Zone.

RECOMMENDATIONS FOR PROSPECTING

Under present economic conditions the complex 
has been suitably tested for niobium but may warrant 
re-examination in the future. The work by the Inter 
national Minerals and Chemical Corporation has dimin 
ished the potential for residual apatite deposits but 
areas in the southern and western portions of the com 
plex may still have possibilities. While apatite and 
niobium mineralization are present, previous work 
suggests that any additional occurrences discovered are 
likely to be relatively small. Uranium and thorium are 
present within the complex but the quantities appear 
to be low and erratic and are presently not encouraging 
as a target for exploration.

The hematite found within the core of the complex 
is a relatively thin residual capping which is not likely 
to produce sufficient volume to warrant its extraction 
for iron. Work by The Algoma Steel Corporation Lim- 
ited-Algoma Ore Division would indicate that the 
calcite-rich border contains too many impurities to be 
used as a flux in the local sinter plant.



HECLA-KILMER ALKALIC ROCK COMPLEX, 

DISTRICT OF COCHRANE

R.P. SAGE

ODM
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LOCATION AND ACCESS

The complex lies on the boundary between Hecla 
and Kilmer Townships approximately 5 km (3 miles) 
south of the Mattagami River. A former campsite 
exists on the east side of Pike Creek which crosses the 
west side of the complex. Float-equipped aircraft can 
land on the Mattagami River, however, the former 
campsite is accessible only by helicopter. Pike Creek, 
at the time of the author's visit, was too shallow for 
canoe access. The complex is located 16 km (10 miles) 
northwest of Coral Rapids which is served by a line of 
the Canadian National Railway. The surrounding terrain 
is flat and wet.

On the basis of aeromagnetic data the complex has a 
surface area of approximately 18 km 2 (7 square miles) 
(ODM-GSC1964b).

MINERAL EXPLORATION

In 1969 Ashland Oil and Refining Company and 
Elgin Petroleum Corporation Limited completed an 
exploration program over 63 claims known as the 
George-Draper-Bessetts property covering the Hecla- 
Kilmer complex. The companies completed a ground 
magnetometer survey and six diamond drill holes total 
ling 866 m (2,886 feet) (Assessment Files Research 
Office, Geological Branch, Toronto). This program 
was unsuccessful in locating mineralization of interest 
and work was discontinued.

GENERAL GEOLOGY

The complex lies beneath a thick blanket of mus 
keg, boulders, sand, and clay. Portions of the complex 
lie beneath a thin veneer of dark brown mudstone 
(drill logs, Assessment Files Research Office, Toronto). 
The mudstone varies from O to 10 m (O to 34 feet)
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thick (not true thickness). Examination of core from 
the upper surface of the complex indicates that the 
feldspars of the syenites are commonly altered to clay 
suggesting former weathering of the upper surface or 
alteration due to circulating acid ground water.

Examination of the drill core and position of the 
drill holes suggests a ring complex consisting of a 
mottled red to reddish brown coarse-grained nepheline 
syenite core and a medium-grained gabbro rim. Diamond 
drill hole number six encountered a thick section of 
porphyritic pyroxenite or lamprophyre consisting of 
coarse-grained phlogophite up to 4 cm in diameter in 
a very fine-grained aphanitic groundmass. This mafic 
rock is likely a dike-like intrusion. Carbonate veinlets 
were observed, however, they appear more typical of 
carbonate-filled fractures or vein fillings rather than 
carbonatite. Fluorite was noted at several locations 
within the diamond drill core but it does not occur in 
major concentrations. No evidence for base metal sul 
phide or carbonatite-type mineralization was observed.

STRUCTURAL GEOLOGY

The lack of outcrop prevents any interpretation as to 
possible internal structures.

The Hecla-Kilmer complex lies within the Kapus 
kasing Subprovince of the Superior Province described 
previously. The Hecla-Kilmer complex has been em- 
placed into this structure, which also contains many 
other carbonatite-alkalic complexes.

RECOMMENDATIONS FOR PROSPECTING

The nepheline has been altered to a bright red, very 
fine-grained mineral throughout the core. The alteration 
of the nepheline would preclude the possibility that the 
nepheline would have economic importance. Mineraliza 
tion has not been reported in the complex, however 
there is a complete absence of exposure and drilling has 
by no means completely tested the complex.

CLAY-HOWELLS COMPLEX 

DISTRICT OF COCHRANE

LOCATION AND ACCESS

The Clay-Howells complex is located at approxi 
mately Latitude 490 50'N and Longitude 82005'W and 
is crossed by both the Mattagami and Kapuskasing 
Rivers. Dams constructed by Ontario Hydro across 
the Mattagami River have backed up both rivers, 
flooding the low lying areas and making the north, east 
and south sides of the complex easily accessible by 
boat.

A boat can be launched at the dam site which is 
approximately 131 km (82 miles) from Smooth Rock 
Falls, via Highway 807 to Fraserdale where a gravel 
road leads northwest to the dam site. From the boat 
landing on the Mattagami River, the northern contact 
of the complex lies 10 km (6 miles) to the south. Most 
of the outcrop within the complex lies in the northeast 
corner of the complex. Outcrops are low and rounded, 
widely spaced, and separated by extensive areas of low 
swampy ground. Large areas of the complex in the west 
and south have no outcrop and are covered by swamp. 
Large outcrops within the centre of the complex are 
accessible only by helicopter. Most outcrops within the 
northeast corner lie within 3 km (2 miles) of the river 
and can be reached by normal ground traversing.

Mapping of the complex was started but not com 
pleted in 1975 (Sage 1975). During the past field season

remaining outcrops that were accessible from the river 
were examined and three days of helicopter mapping 
of the interior were completed. Most but not all of the 
outcrops identifiable on air photographs were spot 
checked on the ground.

MINERAL EXPLORATION

The Clay-Howells complex was extensively explored 
in the 1950s for iron by several companies. However, 
prior to the 1950s weakly radioactive zones in the 
gneissic wall rocks outcropping at Devils Rapids were 
prospected, but nothing of economic interest was dis 
closed. There radioactive occurrences were known as 
the Dobie-Betz showing (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, Timmins). The 
field party failed to find any evidence of radioactive 
mineralization in the area and the rapids are now sub 
merged beneath the dammed water.

In 1955, the Mattagami Mining Company Limited 
undertook a diamond-drill program on a claim group in 
the southeast corner of the complex. Diamond drill 
logs indicate that the company completed a minimum 
of 4539 m (14,892 feet) of diamond drilling (Regional 
Geologist's Files, Ontario Ministry of Natural Resources, 
Timmins, and personal communication, Pickands Mather
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Company, Cleveland, Ohio). The drilling disclosed a 
zone of magnetite-bearing carbonatite and the company 
subsequently patented the ground covering the occur 
rence.

In addition to the magnetite, niobium values have 
been reported to occur in the same mineralized zone 
(Ferguson 1971, p.32).

In 1956 the Hopkins Township Syndicate completed 
five diamond drill holes totalling 1124 m (3747 feet) 
on the aeromagnetic anomaly in the centre of Hopkins 
Township*. The rocks encountered were variously 
described as monzonite to gabbro containing dissemin 
ated magnetite.

In 1957, the Chibougamau Mining and Smelting 
Company Incorporated completed a ground magneto 
meter survey and drilled three diamond-drill holes total 
ling 579.7 m (1,902 feet) on a claim group known as 
the Spencer option which was located on the east side 
of the complex and north of the holdings of the Matta 
gami Mining Company Limited*. Some minor con 
centrations of magnetite were encountered.

At the same time as the above drilling, the Chibou 
gamau Mining and Smelting Company Incorporated 
also completed a magnetometer survey and 936.7 m 
(3,073 feet) of diamond drilling in five holes on a 
second group of claims known as the Bradley Option*. 
These claims were located along the southern flank of 
the complex and the drilling disclosed mostly syenitic 
rocks with minor carbonate and hornblendite concen 
trations.

In 1958, Bewabic Minerals Limited completed two 
diamond drill holes totalling 827.2 m (2,714 feet) on 
claim S78793*. This drilling disclosed minor concen 
trations of magnetite. The claim is presently part of the 
holdings of the Mattagami Mining Company Incorpor 
ated.

In 1966, Argor Explorations Limited completed one 
diamond drill hole totalling 153 m (501 feet), imme 
diately north of the syenite-gneiss contact near the 
northwest corner of the complex*. This drilling dis 
closed disseminated to nearly massive sulphide minerali 
zation (pyrite and pyrrhotite) in association with para- 
gneiss.

GENERAL GEOLOGY

The syenitic rocks appear to intrude a sequence of 
paragneisses and orthogneisses that are of the upper 
amphibolite to possibly the granulite facies of regional 
metamorphism. Rocks of relatively high metamorphic 
grade are characteristic of the Kapuskasing Structural 
Zone within which this complex lies. The general shape

*lnformation from Regional Geologist's Files, Ontario Ministry 
of Natural Resources, Timmins.

of the complex is well illustrated by aeromagnetic 
map 2286G (ODM-GSC 1964a).

At present, two broad classes of syenitic rocks have 
been noted by the mapping parties. The most common, 
centrally located, syenite is generally coarse grained, 
deeply weathered, and where fresh, grey-green to green 
in colour. Along the contact of the syenite and wall 
rock, the syenite is red brown in colour, highly variable 
in texture, and commonly xenolithic. This wide varia 
tion in texture is restricted to the contact zone; a similar 
spatial relationship was noted at the Killala Lake com 
plex (Sage 1975). Mapping has failed to disclose silica- 
undersaturated syenitic rocks or rocks of the ijolitic 
suite. The syenites examined appear to be more closely 
analogous to those of the Port Coldwell complex or 
perhaps the more central portions of the Killala Lake 
complex; neither of these complexes contain carbona 
tite. The alkalic rock complexes at Nemegosenda Lake 
and Lackner Lake, which contain minor amounts of 
carbonatite, have silica-undersaturated syenitic rocks 
and rocks of ijolitic suite. In addition, the paragneissic 
and amphibolitic wall rocks enclosing the Clay-Howells 
complex lack any evidence of fenitization which is a 
characteristic of carbonatite intrusions.

Mapping during the 1977 field season suggests that 
the biotite content of the body may be higher towards 
the centre of the intrusion, otherwise the complex seems 
to consist of a relatively large body of syenitic rock 
which can be subdivided only on the basis of slight 
changes in mineralogy and texture. Compositionally 
the complex is expected to be relatively similar through 
out.

The aeromagnetic map 2158G (ODM-GSC 1964a) 
shows two or more elliptical patterns which could be 
interpreted as resulting from the emplacement of several 
possibly closely related bodies of syenite, and suggests 
that its emplacement history is likely far more complex 
than the limited outcrops indicate. The close similarity 
in appearance in rock types throughout the complex 
suggests that the variation in aeromagnetic pattern is 
likely due to variation in accessory magnetite content.

Present observations suggest that syenitic rocks 
found within the complex and the magnetite-bearing 
carbonatite drilled by Mattagami Mining Company 
Limited in the southeast corner of the complex are 
possibly two distinctly different and perhaps unrelated 
alkalic intrusions. The mineralized carbonatite may be 
a dike-like intrusion into the syenite body.

Petrographic examination of a suite of samples of 
the carbonatite and its host rocks, provided by the 
Pickands Mather Company, indicates that the envelop 
ing syenites have been subjected to metasomatism, 
evidenced by the development of sodium- and iron-rich 
pyroxenes and amphiboles. Concomitant with meta 
somatism was the development of a granoblastic texture 
within the syenite, indicating contact metamorphic

75



PRECAMBRIAN - CARBONATITE-ALKALIC COMPLEXES

effects from the carbonatite intrusion. Petrographic 
data and the absence of the silica-undersaturated suite 
of rocks characteristic of other alkalic rock complexes 
with associated carbonatite (e.g. Nemegosenda Lake and 
Lackner Lake complexes) indicates that the Clay-Howells 
syenite and carbonatite intrusions need not be related. 
More detailed geological studies on the complex have 
recently been completed by P. Chamois (1977).

STRUCTURAL GEOLOGY

The lack of outcrop and structural features within 
the syenite prevent any meaningful interpretation of 
emplacement mechanism for the complex. In the 
northwest corner of the body the gneisses strike roughly 
east and impinges at nearly right angles on the syenite 
contact. The gneisses appear to be little deformed by 
the emplacement of the syenite. The lack of defor 
mation along the wall rock-syenite contact is a feature 
similar to that observed between the schists and sye 
nites at the Killala Lake complex.

Mapping within and near the margins of the syenite 
indicates that, in general, the xenolithic blocks of 
gneiss retain attitudes similar to those observed in 
the gneisses that enclose the complex. The lack of 
deformation within the enclosing wall rocks suggests 
that in the vertical plane the complex is mushroom 
shaped with a relatively small feeder pipe or dike. 
An intrusive complex of the surface area of the Clay- 
Howells intrusion would be expected to disrupt the 
local lithologic trends if it extended vertically to depth.

The Clay-Howells Township complex has been em- 
placed into the Kapuskasing Structural Zone, which 
also contains many carbonatite-alkalic complexes 
north and south of the Clay-Howells complex.

ECONOMIC GEOLOGY

Shklanka (1968) reported that the iron deposits 
of Mattagami Mining Company Limited contain an 
estimated 12 million tons of 80 percent magnetite 
in a zone 1050 m (3,500 feet) long and 90 m (300 
feet) wide. Spectrographic examination of chip 
samples of the mineralization made available to the 
Ministry by Pickands Mather and Company of Cleve 
land, Ohio indicate anomalous values in tin, zinc, 
molybdenum, and niobium. Anomalous values for 
these elements are not present in the syenite.

RECOMMENDATIONS FOR PROSPECTING

Mapping has failed to disclose silica-undersaturated 
rocks such as nepheline syenite and ijolite which are 
commonly associated with carbonatite type of uranium 
and niobium mineralization. The syenite does not con 
tain sufficient accessory apatite or magnetite to be con 
sidered of economic importance. The syenite appears 
relatively barren of sulphide or accessory minerals that 
could be considered of economic interest. The feldspars 
commonly display a golden sheen in bright sunlight 
which might make it an attractive building stone.

Although carbonatite was encountered in drill holes 
of Mattagami Mining Company Limited in the southeast 
corner of the complex (see "Mineral Exploration"), the 
search for other carbonatite intrusions should not be 
restricted to the vicinity of the syenite complex since 
there does not appear to be a relationship between the 
carbonatite and syenite intrusions (see "General Ge 
ology").

Currie (1976) has documented many carbonatite- 
alkalic intrusions at the north end of the Kapuskasing 
Structural Zone in which the Clay-Howells complex 
lies. It can be anticipated that there are other bodies 
in the area. These are likely to be elongate, dike-like, 
and controlled by northeast-trending fractures which 
characterize the Kapuskasing Structural Zone.

SPANISH RIVER CARBONATITE COMPLEX* 

DISTRICT OF SUDBURY

LOCATION AND ACCESS

The Spanish River carbonatite complex occurs along 
the common boundary of Venturi and Tofflemire 
Townships (formerly Townships 107 and 108) and just 
south of a sharp bend in the Spanish River known as the

"Elbow". A former logging camp existed at this loca 
tion. The complex is sited approximately 55 km (35 
miles) northwest of Sudbury.

*Formerly named the Townships 107-108 Complex.
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The "Elbow" can be reached by driving approxi 
mately 3 km (2 miles) north over a rough dirt road 
that splits off the main dirt road to Macaulay Lake. 
The turn-off is at the site of a former sawmill located 
on north side of the road. The northeast corner of the 
complex is covered by river terrace gravels and the 
remainder of the complex consists of rolling topo 
graphy with relief on the order of 30 m (100 feet). 
Outcrop is present in only two areas where extensive 
bulldozing has been completed. The complex has a 
surface area of approximately 2 km 2 ( 3A square mile).

MINERAL EXPLORATION

The complex is covered by aeromagnetic map 1524G 
(ODM-GSC 1965). Guillet (1962) summarized early 
exploration on the complex. Didone De Carufel is 
reported to have obtained tin assays from rocks of 
the complex in 1896, (Guillet 1962), however subse 
quent work has failed to disclose the presence of tin 
(Thurston et al. 1974). In 1953, examination of the 
property for tin by De Carufel confirmed the presence 
of vermiculite (Guillet 1962).

In 1955, the Johns Manville Company Limited 
completed a ground magnetometer survey over the 
property which was submitted for assessment work 
credit (Assessment Files Research Office, Geological 
Branch, Toronto). A map of the survey indicates that 
pitting was completed in some areas of the complex 
either by the company or earlier explorers. In 1957, 
a syndicate headed by E. Eaton of Sudbury com 

pleted a number of bulldozer trenches (Guillet 1962).
In 1960 Jenmac Company Limited completed addi 

tional bulldozing and took bulk samples to test for 
vermiculite (Guillet 1962). Surface testing took place in 
two areas, one known as zone A, located in the north 
east corner of the complex, and a second, known as 
zone B, located along the west flank of the intrusion. 
The reader should refer to Guillet for more detailed 
descriptions of these two areas. Guillet (1962) reported 
that vermiculite occurs as a residual deposit in associa 
tion with marble and metadiorite dikes. The distribu 
tion of vermiculite is erratic (Guillet 1962).

During early work on the Spanish River Carbonatite 
complex, it was considered to be marble and not igneous 
rock. The rock exposed by the early trenching is now 
largely covered by slump and vegetation.

In 1968 Union Carbide Canada Limited drilled one 
hole totalling 529 m (1,736 feet) after failing to reach 
bedrock in two earlier attempts. This hole, collared on 
claim S153896 in fenitized quartz diorite, passed 
through a zone of fenite cut by numerous thin alnoite 
dikes, into a zone of sovite dikes with minor fenite, and 
then finally into the sovite core of the complex. The 
hole terminated under a magnetic high which appears to 
have been caused by disseminated magnetite. The drill 
logs submitted for assessment work credit indicate that 
samples were taken at several depths and variously tested 
for cobalt, nickel, copper, niobium, and platinoids 
without encouraging results (Assessment Files Research 
Office, Toronto).

In 1975 the International Minerals and Chemical 
Corporation took an option from H.O. Larson and l. 
Burns of Sudbury on the property. The company com 
pleted a seismic, radiometric, and magnetometer survey 
over the complex (Assessment Files Research Office, 
Geological Branch, Toronto). In the summer of 1975 
the company completed four reverse circulation holes 
totalling 247 m (810 feet) on the northern portion of 
the body looking for accumulations of residual apatite. 
This program was unsuccessful.

During the spring of 1977, small, freshly dug pits 
were encountered on traverse by members of the field 
party indicating that prospecting was in progress. Bed 
rock was not observed in the pits examined.

GENERAL GEOLOGY

Relatively little is known of the geology of the 
complex because of poor exposure. On the basis of 
the long drill hole of Union Carbide Canada Limited, 
the complex is enveloped in a halo of fenitized granitic 
rock. Carbonatite with a high silicate mineral content 
(silicocarbonatite) occurs along the periphery of the 
body, and purer, lower silicate content, carbonatite 
(sovite) occurs towards the core. Magnetic anomalies
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over the complex appear to be related to variation in 
magnetite content. The more mafic phases of the com 
plex may be mafic-rich phases of the carbonatite, or 
mafic dikes, or altered blocks from the wall rock. The 
carbonate-rich rocks appear to intrude and enclose the 
more mafic phases. In thin section nepheline syenite and 
ijolite have been identified from the complex (Thurston 
eta/. 1974).

Watkinson and Grimes (1974) reported a Rb-Sr iso 
chron age of 1,790 ± 90 m.y. for the complex.

Proudfoot (1971) completed a BSc study on the 
diamond drill core of Union Carbide Canada Limited.

STRUCTURAL GEOLOGY

The lack of outcrop on the complex prevents any 
rigorous assessment of the structures found within the 
complex. Banding in weathered carbonatite is vertical 
to subvertical and generally on the order of 1 to 5 cm 
in width. The banding is principally due to relative 
variations in accessory minerals and carbonate. The 
accessory minerals are principally magnetite and mica.

The complex occurs along a fault zone, possibly a 
graben structure, that strikes northward along the 
west side of the Sudbury basin and may be an off-shoot 
of an extension of the Ottawa-Bonnechere Graben that 
passes through Lake Nipissing (personal communication, 
D. Innis, Geologist, Mineral Deposits Section, Geological 
Branch, Sudbury). The faulting controlled the emplace 
ment of carbonatite-alkalic complexes in the Lake 
Nipissing area, and Siemiatkowska and Martin (1975) 
reported the presence of fenites in the Missisauga quart 
zite southwest of Sudbury along the western extension 
of the Ottawa-Bonnechere fault system that passes 
under Lake Nipissing. Existence of this structure has 
been indicated by Card and Lumbers (1977), who 
showed outliers of Middle Precambrian rocks along 
this trend. It is possible that the complex has been 
emplaced at the intersection of this north-trending 
structure with a northwest-trending lineament of the 
Onaping system (Wilson 1949; Card and Lumbers 
1977).

RECOMMENDATIONS FOR PROSPECTING

The complex has periodically been explored for 
niobium vermiculite, and apatite over the years without 
success. The lack of outcrop has inhibited adequate 
testing of the complex. The potential appears to be 
generally low for a large deposit of vermiculite. The 
southwestern portion of the body may warrant testing 
for residual apatite.
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NO.12 HERON BAY AREA

DISTRICT OF THUNDER BAY

T.L. Muir 1

ODM

LAKE SUP

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION

The Heron Bay Area is bounded by Longitudes 
86007'30"W and 860 22'30"W and by Latitudes 480 33'N 
and 48045'N. Pic Township lies almost wholly within 
the map-area. The town of Heron Bay is situated in the 
west-central part of the area and is about 336 km (210 
miles) from Thunder Bay and about 416 km (250 miles) 
from Sault Ste. Marie. The area comprises about 310 
km 2 (121 square miles). The Trans-Canada Highway 
runs through the northern third of the area, the Cana 
dian Pacific Railway runs through the centre of the area 
(east-west approximately), the Pic River runs north- 
south through the western third of the area, and Lake 
Superior forms much of the western boundary of the 
area. These features provide reasonably good access to 
most of the map-area.

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
^Unless otherwise stated the information on exploration activity 
reported here was obtained from the Assessment Files Research 
Office, Geological Branch, Toronto.
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MINERAL EXPLORATION2

Mineral exploration within the Heron Bay area has 
been sporadic. By 1872 some minor gold occurrences 
in the area of Heron Bay had been found and were 
reported on by R. Bell (1873) for the Geological Survey 
of Canada. The Heron Cove occurrence (1872), located 
within the limits of present-day Heron Bay, consisted 
of three pits and a small shaft (Bell 1873). Gold and 
silver values were not significant enough to make this 
a producing mine.

H.J. Johnson staked 28 claims east of Play ter Har 
bour before 1930. Small amounts of galena, pyrite, and 
chalcopyrite were observed here (Thompson 1931). In 
the late 1930s interest in this area was revitalized with 
the discovery of molybdenite, and at this time The 
Consolidated Mining and Smelting Company of Canada 
Limited blasted a few trenches and took bulk samples. 
In 1968, Citadel Mines Limited held an option for 80 
contiguous claims that covered the molybdenite pros 
pect and a zinc-nickel-copper occurrence to the east. 
The company put down 14 diamond drill holes totalling 
1410 m (4625 feet) during 1969. In 1972, Galex Mines 
Limited sank six more diamond drill holes totalling 945 
m (3100 feet) in the area to test for the continuity of 
mineralization.
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Most of the remaining exploration to date has been 
done within or near the Port Coldwell Alkalic Complex 
in the northwest part of the map-area. Magnetometer 
and electrical resistivity surveys were carried out by 
Zulapa Mining Corporation Limited, Rockwin Mines 
Limited, and Mentor Exploration and Development 
Company Limited in 1956, and by Norgold Mines 
Limited in 1965. Magnetometer and electromagnetic 
surveys were carried out by Great Basin Metal Mines 
and Provincial Mining and Development Company 
Limited in 1965 and by Rockwin Mines Limited in 
1956. Self potential surveys were completed by Kinasco 
Exploration and Mining Limited in 1955 and by Nor 
gold Mines Limited in 1956. Great Basin Metal Mines 
undertook an induced polarization survey in 1965 and 
soil geochemical programs in 1965 and 1966.

Airborne magnetometer and electromagnetic surveys 
were flown for the Keevil Mining Group (1969), for 
Shell Canada Resources Limited (1974), and for Con- 
west Exploration Company Limited in 1975 (K. Fen 
wick, Regional Geologist, Ontario Ministry of Natural 
Resources, Thunder Bay, personal communication, 
1977).

Diamond drilling logs have been submitted for assess 
ment credit by Kinasco Exploration and Mining Limited, 
Mentor Exploration and Development Company Limited, 
Norgold Mines Limited, and Zulapa Mining Corporation 
Limited in 1956. Conwest Exploration Company Lim 
ited submitted diamond drill logs in 1964 and Anaconda 
American Brass Limited made submissions in 1965.

The only known activities that took place during the 
1977 field season were by K.T. McCuaig who staked 
several claims. No work has been filed for assessment 
credit yet.

GENERAL GEOLOGY

The Heron Bay area was mapped on a reconnaissance 
scale in 1930 by Thompson (1931) at which time he 
outlined the major geological relationships. The north 
west corner of the area is incorporated in a preliminary 
geological map (Puskas 1967). Metamorphosed Early 
Precambrian (Archean) volcanic, sedimentary, and 
plutonic rocks constitute most of the bedrock of the 
Heron Bay area. The metamorphic grade is generally 
middle to upper greenschist facies although rocks in 
the contact zones around the felsic intrusions are 
amphibolite facies rank. Field evidence suggests that 
around the Port Coldwell Alkalic Complex the rocks are 
metamorphosed to even higher grades.

The metavolcanics have been subdivided by the 
author into two suites. South of the Pic River estuary, 
the volcanic rocks belong to a tholeiitic suite consisting 
mostly of massive and variolitic mafic flows and pil 
lowed lavas. Several narrow units of intermediate to

felsic pyroclastic rocks, iron formation, and minor 
siltstones and argillites are intercalated with the flows. 
A regionally concordant east-trending zone of previously 
unrecognized ultramafic and mafic sills extends across 
the map-area north of Playter Harbour. These rocks 
consist mostly of coarse-grained pyroxenite/hornblendite 
with some medium-grained dunite/lherzolite (serpen- 
tinized) and medium- to coarse-grained gabbro. The 
ultramafic rocks have locally disrupted the pyroclastic 
units and the mafic flows. A strong linear magnetic 
"high" (ODM-GSC 1963, Aeromagnetic Map 2156G, 
sheet 42D/9) is largely attributable to the ultramafic 
rocks.

Many of the volcanic rocks north of the Pic River 
estuary and particularly in the vicinity of Heron Bay, 
belong to a calc-alkaline suite consisting mostly of 
intermediate to felsic pyroclastic breccia, lapilli-tuff 
and crystal tuff. Large volumes of the breccia are found 
generally consisting of heterolithic feldspar-porphyritic 
fragments in a matrix often of similar mineralogy and 
texture. Blue opaline quartz is common in these rocks. 
North of Heron Bay the rocks are mostly feldspar 
crystal tuff with minor intercalated siltstone and argillite, 
and felsic siliceous rocks of volcanic or chemical 
sedimentary origins. In the north-central part of the 
area and extending eastward, lies a narrow "belt" of 
mafic pyroclastic rocks and sedimentary/tuffaceous 
rocks.

Three main granitic bodies divide the metavolcanic 
belt into a trident-shaped structure. The most northerly 
batholith extends into the northeast corner of the map- 
area. It is composed mostly of foliated, medium-grained, 
biotite-hornblende quartz monzonite with potassic 
feldspar phenocrysts. A non-porphyritic phase is also 
locally present. The largest granitic body extending 
into the map-area lies in the east-central section. It is 
composed mostly of massive medium-grained horn- 
blende-biotite granodiorite with porphyritic (plagioclase) 
phases towards the margins. The southern portion of 
the map-area is underlain mostly by foliated, medium- 
grained, porphyritic (plagioclase) hornblende-biotite 
granitic rocks (varying from quartz monzonite to quartz 
diorite) that are locally gneissic. These rocks exhibit 
weak banding and numerous, ill-defined, long and 
narrow xenoliths of different granitic compositions.

Numerous northerly trending diabase dikes have 
intruded all of the Early Precambrian (Archean) rocks. 
The northwest corner of the map-area is underlain by 
medium- to coarse-grained syenites and gabbros of the 
Port Coldwell Alkalic Complex. The geology of these 
rocks and their phases is complex. Numerous types of 
alkalic dikes of syenitic, gabbroic (diabasic), and pos 
sibly ultramafic composition, as well as numerous 
types of lamprophyre were found throughout the 
entire map-area, although their abundance decreases 
as the distance from the main complex increases. Some
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of these dikes have maintained glassy chilled margins 
and stringers. The alkaline rocks are younger in age 
than the diabase dikes.

Bedrock exposure in much of the area is fairly good, 
however, a few areas are largely covered by Pleistocene 
deposits. The Pic River valley is underlain largely by 
fine sand and varved clay deposits. The Black River 
and Little Black River have cut through very fine sand 
and clay deposits. The thickness of these deposits is 
significant enough to restrict the effectiveness of stan 
dard ground geophysical techniques. This factor, cou 
pled with the problems produced by the relatively 
rugged terrain in most parts of the area, must be taken 
into account when geophysical surveys are undertaken.

STRUCTURAL GEOLOGY

In general terms, the three granitic bodies and the 
alkalic complex have divided the volcanic and sedi 
mentary rocks into three branches which extend beyond 
the map-area in the following positions; north-central, 
east-central, and the southeast corner. These branches 
join roughly in the centre of the area to form one broad 
belt such that much of the western border of the area is 
underlain by metavolcanics.

The volcanic and sedimentary rocks have been 
locally deformed to conform to the outline of the main 
granitic and alkalic bodies. Not much is known about 
the north-central branch as the exposure is poor and the 
rocks are strongly contorted due to intrusion of the 
Port Coldwell Complex. The east-central branch is 
synformal, having been tilted up at the edges by the 
granitic bodies to the north and south. The southeast 
corner branch appears to dip to the north throughout 
its width. In most cases stratigraphic tops were not 
determinable.

The east-west axis of a poorly defined antiform lies 
between Heron Bay and the Pic River estuary. Smaller 
scale antiforms and synforms occur on either side of 
this larger antiform. The area in and around Heron Bay 
in particular is strongly lineated and locally schistose. 
Examination of ERTS (Earth Resources Technology 
Satellite) photographs suggests that a major tectonic 
feature extends from Lake Superior (and Heron Bay) 
northeasterly for at least 50 km (31 miles). Pyrite is 
a ubiquitous mineral in the intermediate to felsic pyro 
clastic rocks within this zone.

ECONOMIC GEOLOGY

There are no present or past producers in the Heron 
Bay area. Indications of nickel sulphide minerals, chro 
mite, and asbestos have not been observed in the intru 
sive ultramafic rocks in the south part of the area.

Minor veinlets of yellowish talc were found within some 
of the rocks that have been locally carbonatized both in 
the south section (Playter and Pulpwood Harbours) 
and in a few small isolated ultramafic sills northwest of 
the Pic River estuary. Disseminated pyrite cubes are 
common in zones of chlorite-rich material within the 
ultramafic rocks.

Most of the narrow pyroclastic/sedimentary units 
within the tholeiitic suite south of the Pic River estuary 
contain minor amounts of pyrite although some of the 
iron formations consist mostly of pyrite and chert. 
Magnetite-chert iron formation is also present but all the 
iron formation units are very thin. One sedimentary 
unit has been altered, sheared, and dislocated by intru 
sion of the ultramafic rocks. This narrow unit consists 
of graphitic argillite containing sporadic pyrite, chalco 
pyrite, and pyrrhotite/pentlandite.

The molybdenite prospect mentioned in "Mineral 
Exploration" lies within a massive white quartz vein 
which is in an east-trending fault zone and has strongly 
sheared country rock on either side. The vein strikes 
east, dips vertically, and has a maximum tested length 
and thickness of about 460 m (1500 feet) and 9 m (30 
feet) respectively. Most of the country rocks which are 
reported in the diamond drill logs as altered andesitic 
volcanic rocks are actually pyroxenite/hornblendite 
with minor serpentinite. Pyrite-carbonate-quartz veining 
is common in the adjacent shear zones. The diamond 
drilling programs (see "Mineral Exploration") tested a 
strike length of 460 m (1500 feet) to a maximum 
depth of about 90 m (290 feet). The molybdenite is 
fine grained and occurs mostly along thin fractures 
within the quartz vein. Diamond drill core samples taken 
by Citadel Mines Limited assayed from 0.07 percent to 
0.47 percent MoS2 in the mineralized vein. Although 
the east-trending fault is regionally continuous, the 
MoS2 values obtained were appreciably lower towards 
the east and west ends of the drilled section.

The intermediate to felsic pyroclastic rocks in the 
vicinity of Heron Bay include a high proportion of 
coarse pyroclastic breccia which may suggest a proxi 
mity to a gas-charged volcanic centre. All of these rocks 
contain minor amounts of fine-grained, irregularly 
disseminated pyrite. Some small nodules of pyrite were 
found. In two widely spaced localities on the shoreline 
of Lake Superior, a banded, sugary-crystalline pyrite 
and chert rock was found in which pyrite locally con 
stituted up to 70 percent of the rock. In both of these 
outcrops the pyrite-bearing rock is exposed for less than 
2 m (6 feet). It was not determined whether the pyrite 
was primary or secondary.

The Port Coldwell Alkalic Complex of this area 
contains numerous, small, mineral occurrences. Chalco 
pyrite and pyrite can be found in a gossan which is cut 
by the Trans-Canada Highway 4 km (2.5 miles) west of 
the Heron Bay turnoff. The gossan area was held by
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Conwest Exploration Company Limited in 1964. Two 
diamond drill holes totalling 307 m (1007 feet) were 
sunk to intersect the mineralization at depth. Copper 
assay values were irregular but a maximum of 0.59 
percent Cu was obtained over a 3 m (10 feet) length. 
Very small amounts of bornite, chalcopyrite, pyrite, 
and malachite were found in one case with epidote 
and reddish feldspar in locally developed, amygdule- 
like structures in highly altered mafic volcanic rocks 
within the complex on Pen Lake (near Marathon). 
Magnetite and ilmenite are common in the gabbroic 
and syenitic rocks of the complex but they are not 
observed in large amounts in the map-area although 
layered titaniferous magnetite units are present in 
the complex outside of the map-area. Small amounts 
of fluorite were found in some hydrothermal iron 
alteration zones and some carbonatite dikes (both 
related to the complex). Some alkalic dikes (outside 
of the complex) were checked with a scintillometer 
for radioactivity. Some dikes indicated radiation two 
to three times background level and in the light of 
current properties held for uranium-bearing dikes 
outside of the map-area (but within the complex) 
further work along this line may be warranted.

Decorative building stone (syenite) displaying irides 
cent plagioclase has been quarried (around the 1930s) 
just outside the Heron Bay area to the northwest. 
However, only minor amounts of syenite with this 
feature were seen in the area.

Several sand and gravel deposits are maintained by 
the Ontario Ministry of Transportation and Communi 
cations in the area. There are glacial deposits of signi 
ficant amounts of well sorted cobbles in the western 
part of the area from the Lake Superior shore to east 
of the Canadian Pacific Railway.
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NO.13 COWIE LAKE AREA 

DISTRICT OF ALGOMA 

E.C. Grunsky'

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION AND ACCESS

The map-area is approximately 72 km (45 miles) 
north of Sault Ste. Marie in the District of Algoma. It 
is bounded by Latitudes 47 000' to 47 007'30"N and 
Longitudes 830 45' to 84000'W covering approximately 
256 km 2 (100 square miles) and includes Nahwegezhic, 
Gaudry, Gapp, Lunkie, Desbiens and Dablon Town 
ships. Access by float-equipped aircraft is possible via 
the larger lakes such as Cowie or Morrison Lakes and by 
roads that originate from Highway 129, Searchmont 
and Mekatina station on the Algoma Central Railway. 
The road from Highway 129 is in excellent condition 
over the 65 km (40 miles) to the area. The map-area 
is about 56 km (35 miles) along the road from Search 
mont which is primarily a logging road maintained in 
the summer months. Access to the area from Mekatina 
station is about 16 km (10 miles) along a poor road 
that may require a four-wheel-drive vehicle in places.

Previous mapping of the area was done by E.S. 
Moore (1925; 1946) who did a regional survey covering

l Geologist, Precambrian Geology Section, Geological Branch,
Ontario Ministry of Natural Resources, Toronto.
2 Except where noted otherwise all of the information has been
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the Batchawana and Goulais River areas in 1926 and 
a detailed survey of the magnetite iron formation in 
1946. Neither of Moore's earlier maps differentiate the 
felsic from the mafic metavolcanics.

MINERAL EXPLORATION2

The Goulais River Iron Range is a banded magne 
tite-chert iron formation located in the northwest 
portion of Nahwegezhic and the southwest corner 
of Gaudry Townships. The range is divided into two 
properties, the McPhail prospect and a parcel of land 
patented to The Algoma Steel Corporation Limited. 
The McPhail prospect was staked in 1914 and consists 
of nine patented claims. Diamond drilling was carried 
out in 1922 in which seven holes totalling 838.2 m 
(2,750 feet) were put down (Shklanka 1968, p.43). 
The main part of the Goulais River Iron Range is 
covered by a parcel of land held by The Algoma 
Steel Corporation Limited. The deposit extends from

obtained from the Assessment Files Research Office, Geological 
Branch, and Geoscience Data Centre, Source Mineral Deposit 
Record, Ontario Ministry of Natural Resources, Toronto.
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the north, bounded by the township boundary, south 
ward as far as Morrison Lake. Exploration was carried 
out from 1913 to 1968. Most of the diamond drilling 
and trenching was done from 1941 to 1944, and a 
small drilling program was done from 1966 to 1968. 
Two hundred forty eight holes totalling 40 754 m 
(133,708 feet) were drilled to outline the iron deposit 1 .

In 1956, Technical Mine consultants on behalf of the 
Five Townships Syndicate acquired exploration rights to 
townships controlled by the Algoma Central Railway. 
Most of the work carried out by this group was out 
side the map-area, however the east margin of Desbiens 
Township east of Gavor Lake was covered by a geo 
chemical survey (Assessment Files Research Office, 
file 63.835).

In 1967, the Victoria Algoma Minerals Company 
Limited and World Mining Explorations Limited carried 
out a geophysical survey, trenching and drilling program 
on a lead-zinc-silver-copper showing in the east central 
part of Gapp Township (Giblin 1968), however nothing 
was reported for assessment credits.

A geophysical survey was performed by Humbleford 
Exploration Company Limited in 1968 (Assessment 
Files Research Office, file 63.2406), adjacent to the 
Victoria Algoma Mineral Company Limited property, 
but no, further work was reported.

An airborne geophysical survey was carried out by 
HBOG Mining Limited in 1975 over Gapp, Lunkie, 
Gaudry and Nahwegezhic Townships followed by the 
staking of 198 claims (Assessment Files Research Office, 
file 2.1955). In 1976 a ground geophysical survey was 
performed during which 984 km of line (615 lines 
miles) were cut, followed by a trenching and drilling 
program in which 47 trenches were dug and 11 diamond 
drill holes were sunk, totalling 468 m (1,535.5 feet) 
(K. Giesbrecht, Geologist, HBOG Mining Limited, 
1977, personal communication). The claims were 
dropped during the summer of 1977.

GENERAL GEOLOGY

The area consists of an overturned Early Precambrian 
(Archean) metavolcanic-metasedimentary belt, bounded 
to the east and southwest by metasomatic and intrusive 
granitic rocks. The belt can be divided into three major 
stratigraphic units based upon the sequence of volcanic 
rocks.

The lowermost section has a foliation/bedding strike 
varying from N50W in the northwest part of the area 
near Watson Lake to east in the northeast near Chubb 
Lake, and N10W in the east-central part of the map-area.

Part of this information was obtained from the files of The 
Algoma Steel Corporation, Exploration Division, Sault Ste. 
Marie, Ontario.

The total thickness is approximately 4000 m (13,000 
feet) and is composed of subaqueous intermediate to 
mafic volcanic flows and tuffs with interbedded dacitic 
to rhyolitic pyroclastics, flows and minor amounts of 
iron formation. This lower sequence extends southward, 
east of Cowie Lake where iron formation and associated 
clastic metasediments become greater in thickness. The 
iron formation east of Cowie Lake is known as the 
Goulais Iron Range and is up to 200 m (600 feet) thick 
in places. North of Cowie Lake, the iron formation is 
absent but reappears in the north-central part of the 
map-area near Hanes Lake. Metasediments associated 
with the iron formation were found north of Morrison 
Lake and varied in composition from greywacke to 
quartzite.

In the northwest part of the map-area, overlying the 
lower sequence, is a thick sequence of intermediate to 
mafic metavolcanics which grade into felsic pyroclastics 
and flows in the central part of the map-area southwest 
of Teepee Lake. This sequence is approximately 5000 m 
(17,000 feet) thick in the northwest, however, in the 
central part of the area the felsic metavolcanics persist as 
far south as the map-area boundary at the Goulais River 
giving an approximate thickness of 8000 m (26,000 
feet). The central and south-central parts of the map- 
area represent an environment of continuous felsic 
volcanism, however, northwestward parallel to the 
strike and bedding the felsic metavolcanics become inter 
bedded with and grade into intermediate to mafic 
subaqueous volcanic flows north of the Goulais River 
in the northwest and metasediments in the west. The 
metasediments overly the intermediate to mafic vol 
canics and represent the start of a third sequence.

The metasediments are found southwest of the 
Chippewa River and consist of conglomerate, greywacke 
and laminated siltstone and are about 1600 m (5,080 
feet) thick. Overlying the metasediments in the west- 
central part of the map boundary is a unit of subaqueous, 
intermediate to mafic volcanic flows of about 1700 m 
(5,000 feet) thickness. The intermediate to mafic 
metavolcanics are in turn overlain in the south by 
felsic pyroclastic rocks that are in contact with 
granitic rocks in the southwest corner of the map-area.

The granitic rocks occurring in the southwest and east 
parts of the map-area are generally hybrid in character 
and comprise tonalite, syenodiorite and granodiorite at 
the contact zone. The contact zone is primarily a migma- 
titic-gneissic metavolcanic complex in which intrusive 
breccias (agmatite) are common. Eastward from the 
contact in the east part of the map-area the granitic 
rocks contain fewer inclusions of metavolcanics and 
compositionally are quartz monzonite. Foliation is 
developed locally throughout the granitic rocks and 
where it was observed, conforms to the regional strike 
of N50W.

A body of Huronian conglomerate, presumably the
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Gowganda Formation, approximately 1 km 2 (0.4 square 
miles) and 30 m (100 feet) in thickness was found in 
the west-central part of the map-area. It is bounded by 
a fault to the north and consists ot a northward gently 
dipping bedded oligomictic paraconglomerate to ortho 
conglomerate containing pink graphitic clasts. Pink arkose 
and minor silty beds are present throughout and are 
features typical of the Gowganda Formation. Contacts 
to the east, west and south were not observed. The con 
glomerate is intruded by a quartz diabase dike which 
places the dike intrusions after the Huronian deposition.

Diabase dikes are very numerous throughout the map- 
area and usually strike parallel to the regional foliation, 
however they have been observed cross-cutting each 
other and striking at approximately N50E.

Three types of diabase occur: a porphyritic and a 
non-porphyritic quartz diabase, and an olivine diabase. 
The porphyritic and non-porphyritic quartz diabases are 
of the same age. The two varieties were observed grading 
into and cross-cutting each other within a single intru 
sion. The olivine diabase is younger and cross-cuts the 
quartz diabase.

Metamorphism in the map-area varies from green 
schist facies (Fyfe et a/. 1958) in the northwest to 
hornblende-hornfels facies, in the east at the granite 
contact zone.

STRUCTURAL GEOLOGY

Metamorphic foliation is well developed throughout 
the metavolcanic belt varying from a schistosity in the 
areas of lower grade metamorphism to a gneissosity at 
the margins of the belt. The dominant trend of the folia 
tion is about N50W dipping subvertically in the north 
parts of the map-area and from 50 to 70 degrees north 
in the south part. Top determinations from pillowed 
metavolcanics and graded bedding show that tops 
are to the south and indicates overturning of the belt. 
The foliation is not consistent near the granitic contact 
zone, and appears to parallel the margins of the granitic 
intrusions.

Northeast- and northwest-trending lineaments and 
faults occur through both the metavolcanic belt and 
granitic terrain and probably control the strike of the 
numerous diabase dike intrusions.

ECONOMIC GEOLOGY

The earliest work in this area involved the exploration 
of the magnetite iron formation in the Cowie Lake area. 
As early as 1910 samples were taken from the iron range 
for testing (Moore 1925, p.18). In 1922, seven diamond 
drill holes were put down on the McPhail property in 
the southwest corner of Gaudry Township. Joining the

McPhail property to the south is the main body of the 
Goulais River Iron Range on which The Algoma Steel 
Corporation Limited has carried out a major exploration 
program during 1941-44 and 1966-68 in order to deter 
mine the character of the iron deposit. At present the 
amount of ore is estimated as the equivalent of 30 mil 
lion gross tons of pellets (Canadian Mines Handbook, 
1975-1976, p.24). The iron formation on both the 
McPhail and Algoma Steel properties are underlain by 
amphibolitized and recrystallized intermediate and mafic 
pillowed flows. The iron formation itself varies in thick 
ness from 3 m to 200 m (10 to 600 feet) and is 6000 m 
(20,000 feet) long. It mainly consists of magnetite and 
chert laminae and is cut by numerous quartz diabase 
and olivine diabase intrusive dikes. Interbedded with 
and overlying the formation are felsic metavolcanic 
tuff and minor sandstone and quartzite. Moore (1946, 
p.7-36) discussed the geology and economic geology of 
the iron range in detail.

Seams and patches of specular hematite known as 
the Mcclintock occurrence have been observed in the 
central part of Gaudry Township approximately 1.5 
km (1 mile) east of the south end of Point Lake. The 
mineralization occurs in amphibolitized felsic metavol 
canics associated with migmatite and granitic intrusions. 
The mineralization exists in patches up to 25 cm across 
and constitutes up to 5 percent of the rock (Shklanka 
1968, p.41-42). No work has been reported on this 
occurrence.

In 1967 World Mining Explorations Limited and 
Victoria Algoma Minerals Company Limited investigated 
a lead-zinc-silver-copper occurrence in Gapp Township, 
located about 2 km (1^ miles) west of the central part 
of Chubb Lake. Several trenches were dug and some 
unreported diamond drilling was carried out. The 
mineralization occurs as pyrite, pyrrhotite, sphalerite, 
galena and graphite in silicified chlorite schists and 
felsic metavolcanics (Giblin 1968, p.7-9).

In 1975, HBOG Mining Limited carried out an air 
borne geophysical survey over most of the map-area 
followed by a ground geophysical survey, trenching 
and drilling program. The anomalies that were investi 
gated are reported to be due to pyrite, pyrrhotite, 
chalcopyrite and magnetite (K. Giesbrecht, geologist, 
HBOG Mining Limited, personal communication, 1977). 
The mineralization is associated with felsic pyroclastic 
metavolcanics in the south-central part of the map-area 
and with intermediate to mafic flows in the north and 
northwest part of the map-area.

Numerous magnetite and pyrite iron formations 
occur throughout the volcanic sequence, usually as 
thin units less than 1 m thick. These units are usually 
interbedded with chert and quartzite and are associated 
more commonly with the felsic metavolcanics although 
a few of these zones were found in the intermediate 
to mafic metavolcanic sequences.
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Sulphide mineralization of pyrite, pyrrhotite and 
minor chalcopyrite seems to occur in minor amounts 
throughout the map-area, particularly in the north part 
along the road beside Hanes Lake. Minor sulphide min 
eralization in the felsic pyroclastics was observed west 
of Cowie Lake.

A large amount of drift covers the area west and 
southwest of Cowie Lake. This area was mapped by 
Moore (1925) as undifferentiated mafic to felsic meta- 
volcanics. The outcrop denisty in this area is poor, 
however the outcrops that were found were mapped 
by the author as felsic pyroclastics. These pyroclastics 
range in texture from fine-grained tuff to coarse pyro 
clastic breccia and some exploration of this area for 
possible synvolcanic sulphide mineralization would 
seem to be justified.
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NO.14 CUNNINGHAM AND GARNET TOWNSHIPS 

DISTRICT OF SUDBURY 

G.M. Siragusa

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION AND ACCESS

The present map-area includes the two contiguous 
Townships of Cunningham and Garnet, and is bounded 
by Latitudes 47 0 40' and 470 45'30"N, and Longitudes 
820 28' and 820 44'W.

A good, although narrow, bush road connects eastern 
Garnet Township with Sultan via a good gravel road 
owned by Eddy Forest Products Limited; the distance 
from the bridge on the Wakami River in east-central 
Garnet Township to the Eddy Forest gate in Sultan 
is about 43 km (27 miles). An excellent gravel road 
connects Sultan to Chapleau via Highway 129, and the 
distance from Sultan to Chapleau is about 67 km (42 
miles).

Garnet, Travel, and Yarwood Lakes, and the deep 
northwest-trending segment of the Wakami River west 
of the bridge, are good access points to Garnet Town 
ship by float-equipped bush plane. Ransom and Peter

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
2|Jnless otherwise specified, information from Assessment Files 
Research Office and Geoscience Data Center Files, Division of 
Mines, Toronto.

Lakes, and under favorable wind conditions Santi- 
maw, Kostka, Allen, and Mink Lakes, are useful for 
the same purpose in Cunningham Township. The 
only practical means of access to most of southeast 
Cunningham Township is by helicopter.

Cunningham and Garnet Townships were mapped by 
V.B. Meen in 1941 at the scale of 1 inch to 1 mile 
(1:63,360) as part of a survey which included Fawn 
and Blamey Townships and parts of Benton, Heenan, 
Dore, Swayze, Denyes, and Greenlaw Townships.

MINERAL EXPLORATION 2

Cunningham Township

Interest in the area was originally aroused by the 
presence of iron in chert and prospecting for iron was 
carried out in the period 1904-1907 by the Ridout 
Mining Company. Development ceased after the iron 
content was found to be too low at that time for econ 
omic mining. In 1927 galena and sphalerite veins were 
found in chert and since then the search for base metal 
deposits in chert has been apparently the main aim of
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TABLE 1 SUMMARY OF RECORDED DRILLING DATA IN AREAS OF CUNNINGHAM 
TOWNSHIP OTHER THAN THE MW RESOURCES LIMITED PROPERTY.

Year

1952

1953

1954

1956

1959

1966

1971

1973

1975

1977
(March)

Company

J. E. Derraugh St Maneast 
Uranium Corp. Ltd.

Page-Harley Mines Ltd.

The American Metal Co. 
Ltd.

J. E. Derraugh 8t Maneast 
Uranium Corp. Ltd.

J. M. Macintosh

Mid-North Engineering Ltd.

Maneast Uranium Corp. Ltd.

Rio Tinto Canadian Explor. 
Ltd.

The International Nickel 
Co. of Canada Ltd.

D.ome Explor. 
(Canada) Ltd.

Dome Explor. 
(Canada) Ltd.

Newman Drilling 81 
Exploration

Cordilleran Engineering Ltd.

Granges Explor. AB 
Canadian Division

Claim Number of D. D. Holes Total length 
in metres (feet)

S 47671 
S 57672

S 61 030 
S61132 
S 62785

S 62655 
S 62505 
S 62503 
S 58597

S 57671 
S 57670 
S 57669

S 76342

S 90807

S 61 137

S 110814

S 131033 
S 131693

S 292429

S 292435

S 342323

P 422500

P 450703 
P 44 2947

1 
4

7 
1 
1

1 
2 
1 
1

1 
1 
1

13

8

3

2

1 
1

1

3

1

1

1
1

128.9 
304.8

648.4 
117.6 
141.1

62.0 
259.0 
117.6 
170.5

121.9 
45.7 

121.9

168.8

109.7

158.2

249.0

46.6 
176.0

107.0

159.1

44.8

73.6

54.8 
63.4

(423) 
(1000)

(2127) 
(386) 
(463)

(203) 
(850) 
(386) 
(559)

(400) 
(150) 
(400)

(554)

(360)

(519)

(817)

(153) 
(577)

(351)

(522)

(147)

(241)

(180) 
(208)

the large volume of exploration work carried out in the 
township. A property consisting of 12 claims in the 
Allen Lake area was acquired in 1933 by Swayze-Huycke 
Gold Mines Limited; diamond drilling was done in 1933 
and shaft sinking began in 1934. By September of that 
year a complete mining plant had been installed and the 
two-compartment shaft had reached a depth of 46 m 
(150 feet) with a level at 38 m (125 feet). About 9 m 
(30 feet) of drifting and 30 m (98 feet) of crosscutting 
had been completed. This work revealed that promising 
surface gold values did not extend at depth and oper 
ations were suspended. In 1939 the property was sold 
to Olive Gold Mines Limited and in 1961 was restaked 
by Flint Rock Mines Limited.

Most of the exploration and development work done 
to date occurred on the property of Consolidated 
Shunsby Mines Limited located in the central part of 
the township. Exploration by different companies in 
other areas of the township included one or more of

geological mapping, geophysical surveys, trenching, 
and drilling. Recorded data on drilling in these areas 
are summarized in Table 1 in chronologic order.

MW RESOURCES LIMITED

In the summer of 1955, E. Sootheran and H. Paul 
found chalcopyrite and sphalerite in claim S 34947 
and optioned 20 claims to Shunsby Gold Mines Limited; 
in 1967 this name was changed to Consolidated Shunsby 
Mines Limited. In 1975 the company was renamed MW 
Resources Limited. During the period 1955-1957 
Shunsby completed a program of geological mapping, 
stripping and trenching, and diamond drilling of 74 
holes totalling 6198.4 m (20,336 feet). Nipiron Mines 
Limited, under an option agreement with Shunsby, 
undertook further exploration in the winter of 1960- 
1961. A geological survey was made over part of the
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TABLE 2 SUMMARY OF RECORDED DATA ON DRILLING IN GARNET TOWNSHIP.

Year Company

1957 CMS Syndicate

1965 The International Nickel 
Co. of Canada Ltd.

1966 The International Nickel 
Co. of Canada Ltd.

1968 The International Nickel 
Co. of Canada Ltd.

1971 Dome Exploration (Canada) 
Ltd.

Claim

S 92518 
S 92519 
S 92515

S 131702

S 131037 
S 131891 
S 131898 
S 131053 
S 131056 
S 131698

S 152494 
S 152505

S 292406

Number of D.D. Holes Total length 
in metres (feet)

22.8
12.2
27.4

44.5

133.2
146.3
289.5
122.5
104.2
107.6

120.4
123.1

107.5

(75) 
(40) 
(90)

(146)

(437) 
(480) 
(950) 
(402) 
(342) 
(353)

(395) 
(404)

(353)

property, nine holes totalling 1098.8 m (3605 feet) were 
diamond drilled, and an additional 15 claims were staked 
and transferred to Shunsby. In June and July of 1961, 
nine holes totalling 1250 m (4,110 feet) were diamond 
drilled and a limited amount of magnetic and electro 
magnetic surveying was carried out. In 1965 financing 
was provided by the F.R. Joubin Prospecting Syndicate 
and an additional 4352 m (14,279 feet) of diamond 
drilling were completed. In August of 1968 a prospectus 
was filed with the Ontario Securities Commission under 
which $100,000 were provided to the company through 
a public underwriting, and in the period October 1968- 
February 1969 further drilling totalling 2771 m (9,091 
feet) was completed. Thus, by February 1969 diamond 
drilling on the Consolidated Shunsby property totalled 
15 672 m (51,417 feet). In 1970 a geological and geo 
chemical survey was carried out over a group of claims 
in the west part of the property. As of August 1971 the 
property included 20 patented claims (the original 
Sootheran-Paul group), one licence of occupation over 
23.32 acres (94 370 m 2 ), 10 leased claims, and 11 
ordinary claims, all in one block. In the summer of 
1974 Grandora Explorations Limited (now Dora Explor 
ations Limited) acquired an option on the Consolidated 
Shunsby property under the terms of which Grandora 
must spend $250,000 on the property by August 31, 
1978 (The Northern Miner, Sept. 5, 1974). In December 
of 1974 the Grandora property included 39 claims of 
the former Consolidated Shunsby property and 22 
claims staked by Grandora on the western and southern 
boundaries of the optioned land (The Northern Miner, 
Dec.12, 1974). By January 1975 at least 875 m (2,871 
feet) of drilling had been completed by Grandora (The 
Northern Miner, Jan. 16 and 23, 1975), and by early 
July 1975 the expenditures of the company in Cunning 
ham Township were $180,163 (The Northern Miner, 
July 3,1975).
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Recorded information indicates that an area adjacent 
to, and to the west of, the present MW Resources Limi 
ted-Dora Explorations Limited property has also attrac 
ted exploration since the early 1950s (see Table 1, Der- 
raugh and Maneast Uranium Corporation Limited 1952, 
1956, and Page-Harley Mines Limited, 1953). In 1952 
Page-Harley Mines Limited completed 18 holes for total 
1803 m (5,916 feet) in this area 1 . In 1975 Sigouin- 
Hussey Geophysics carried out electromagnetic and mag 
netometer surveys over a group of 24 contiguous claims 
located west of the MW Resources Limited-Dora Explor 
ations Limited property and held under option agree 
ment by Sicintine Mines Limited. Seven of these claims 
were covered by further geophysical work done by 
Texasgulf Canada Limited in 1976.

Garnet Township

Garnet Township has attracted much less exploration 
activity than Cunningham Township. Recorded data 
show that a total of 1361 m (4,465 feet) of diamond 
drilling have been completed in the area as of November 
1971. Data on this drilling are summarized in Table 2 
in chronologic order. The drilling locations are scattered 
and far apart with a few exceptions where drilling was 
aimed at checking interbedded chert-magnetite iron 
formation in the southwestern and northeastern parts 
of the township. In 1976 a northern strip of the town 
ship was covered by an airborne magnetometer survey 
done by Union Miniere Explorations and Mining Cor 
poration Limited (UMEX). This survey covered all the

1 No logs for this drilling are found in the Assessment Files 
Research Of f ice, Toronto.
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Townships of Denyes, Swayze, Dore, and Heenan, and 
parts of Rollo and adjacent Townships.

In the summer of 1977 no exploration activity was 
apparently done in Cunningham and Garnet Townships 
but some diamond drilling was being done in Benton 
Township, adjacent to, and to the east of, the present 
map-area.

GENERAL GEOLOGY

Metamorphosed volcanic flows interpreted as high 
magnesium tholeiitic basalt are predominant in the 
northern half of Cunningham Township and over most 
of Garnet Township. The metavolcanics trend ESE, are 
locally pillowed, vesicular or amygdaloidal and rarely 
variolitic, have undergone metamorphism which seldom 
exceeds greenschist rank, and evidence of primary 
features, notably selvage margins of pillows, may be 
found even in foliated or sheared flows. The pillows 
tend to have lobate or irregular outlines which may 
locally reflect conditions of near parallelism between 
the depositional plane of the flows and the present 
erosional surface, and, at any rate, rarely permit top 
determinations. Determinations made at a few localities 
suggest that tops face north. Thin layers of dacitic 
crystal tuff occur in the upper section of the (assumedly) 
north-facing series, but owing to scanty outcrop dis 
tribution these units, which otherwise would be ex 
cellent marker horizons, can not be traced laterally 
for significant distances.

Cycles of chemical and clastic sedimentation occurred 
during development of the basaltic series and resulted in 
the deposition of chert iron formation, and epiclastic 
rocks in the middle and upper section of the series. 
The chert units consist mostly of laminated to medium- 
bedded, barren to ferruginous chert which is commonly 
interbedded with iron-rich layers containing an 
estimated 20 to 60 percent magnetite, and which is 
locally the host of sulphide mineralization. Deformation 
and fracturing of chert has resulted in conspicuous 
development of chert breccia in some of these units. 
The southernmost chert unit consists essentially of a 
poorly exposed band which trends SE, has maximum 
estimated length and width of 2600 m (8,530 feet) and 
100 m (330 feet) respectively, and is located about 
700 m (2300 feet) south of Travel Lake in Garnet 
Township. The main chert units are in Cunningham 
Township and stratigraphically are in the middle section 
of the basaltic sequence of the map-area. The largest 
chert body is located about 1600 m (5250 feet) south 
of Mink Lake, has an unusual broadly triangular outline, 
and has a planimetric area of about 2 km 2 (0.8 square 
miles). The strike of the chert varies from WNW on the 
west side of the body to NNE on the east side of it. 
This change, as well as the unusual shape of the body

itself, are the effects of displacement in the west side of 
the body (i.e. Isaiah Creek Fault), and folding in the east 
part of it. A displaced western lobe of this body present 
ly found about 2000 m (6600 feet) south of the latter in 
the Peter Lake area, trends ENE and is about 1800 m 
(5900 feet) long and 700 m (2300 feet) wide. Another 
significant chert unit trending NNE to SSE occurs east 
ward of a small lake located at the very centre of Cun 
ningham Township, and has estimated maximum length 
and width of 2000 m (6600 feet) and 400 m (1300 feet) 
respectively. Most of the drilling done by Consolidated 
Shunsby Mines Limited prior to 1970 and which indi 
cated a 1.1 million ton copper-zinc deposit (see "Econo 
mic Geology" Section) was concentrated on one claim 
(S 34947) within this chert unit. The chert unit has 
variable width along strike having been affected rather 
severely by the intrusion of gabbro and diorite. Excel 
lent exposures of chert breccia occur in the northern 
part of this body and in the eastern tip of the Mink Lake 
body. The northernmost chert unit forms a band located 
in Garnet Township about 400 m (1300 feet) north of 
Yarwood Lake. This band trends WNW, has estimated 
length and maximum width of 3500 m (11,500 feet) and 
500 m (1600 feet), respectively, and extends for a short 
distance into Cunningham Township. Owing to lack 
of exposures the band could not be traced further east 
than about 2700 m (8900 feet) from the western boun 
dary of Garnet Township. However, a small outcrop of 
interbedded chert-magnetite containing some 
pyrite was found along strike of the Yarwood 
Lake band and at a distance of about 7500 m (25,000 
feet) from the western boundary of Garnet Township. 
At this outcrop might be part of the Yarwood Lake 
band, the length of the latter could be more than twice 
the given estimate.

Closely associated (spatially) with the main chert 
units of Cunningham Township are relatively small 
bodies of feldspar porphyry with aphanitic matrix and 
feldspar crystals that are mostly 2 to 3 mm in size. 
The porphyry, which is thought to be a subjacent felsic 
volcanic rock, is well exposed along the northern shore 
of the tiny lake about 350 m (1100 feet) southwest of 
the fire tower, at the very core of the folded eastern tip 
of the Mink Lake chert deposit. A prominent, although 
rather heavily forested, ridge of this rock is also found 
about 3.4 km (2.1 miles) north and 2.3 km (1.4 miles) 
west of the southeast corner of Cunningham Township.

Interbedded with the metavolcanics in the upper and 
central sections of the basaltic sequence are bands of 
epiclastic metasediments trending ENE, NW, and W, 
occurring in northwestern Cunningham Township, and 
northeastern and west-central Garnet Township, respec 
tively. These metasediments include dominant matrix- 
supported polymictic conglomerate, and subordinate 
arkosic arenite and minor slate which are of only local 
occurrence. The coarse fraction of the conglomerate
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consists largely of variably deformed pebbles and 
boulders of chert, felsic metavolcanics, and minor grani 
tic rocks. The latter are thought to represent early grani 
tic rocks which pre-date the quartz monzonite under 
lying southwestern Cunningham Township.

Mafic intrusive rocks in bodies of irregular shape and 
variable size are commonly found spatially associated 
with the metavolcanics, and are particularly frequent in 
southern Cunningham Township and northeastern Gar 
net Township. These rocks have composition varying 
from diorite to gabbro, the latter being dominant, and 
are massive although commonly affected by variably 
well developed jointing. In general they have medium- 
grained diabasic texture which locally gives place to a very 
coarse knotty metapyroxenite where hornblende may be 
pseudomorphed after brown pyroxene. Porphyritic var 
ieties with tabular plagioclase phenocrysts up to 4 cm in 
size are also present in a few localities. Basaltic and chert 
xenoliths are occasionally found within these rocks and 
where these occur the rock's intrusive nature is clearly 
indicated.

Gabbro is affected by retrograde metamorphism 
along a NNE-trending shear zone extending eastward 
of Isaiah Lake (Cunningham Township). This zone is 
thought to post-date regional metamorphism and to 
be a local feature related to the emplacement of quartz 
monzonite west of Isaiah Lake.

Discrete intrusions of peridotite occur in a few locali 
ties of southern Cunningham Township. Peridotite is 
massive, serpentinized to variable extent, and is locally 
much more magnetic than interbedded chert-magnetite. 
Although in some areas exposures of peridotite and 
gabbro occur only a few metres apart, exposed con 
tacts between these rocks were never found. No perido 
tite was found in Garnet Township but a large outcrop 
of this rock was found in the northwest corner of 
Benton Township, approximately 700 m (2300 feet) 
east of the present map-area.

A small pluton of massive porphyritic quartz mon 
zonite of about 13 km 2 (5 square miles) underlies parts 
of western and southwestern Cunningham Township. 
The pluton is poorly exposed and is bisected by the 
Isaiah Creek Fault so that the western half of the 
pluton is displaced about 2000 m (6600 feet) south of 
the eastern half of it. Two small peridotite bodies are 
in contact with the northern and southern tips of the 
eastern half of the pluton adjacent to the trace of the 
fault plane.

Lamprophyre is of rare occurrence and consists of 
minette dikelets, 2 m (6 feet) or less in thickness, 
cutting metavolcanics or gabbro at a few localities. 
A dike about 4 m (13 feet) thick of hornblende syenite 
was found to intrude sheared basalt at one locality 
along the shear zone east of Isaiah Lake. Both the 
lamprophyre and syenite dikelets are thought to have 
about the same age as quartz monzonite. Only one 
dibase dike cutting quartz monzonite was found and
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this is thought to be the youngest rock in the map- 
area.

The main differences between present and previous 
mapping (Meen 1942) are as follows.
1)The metasedimentary band north of the Wakami 

River in Cunningham Township is thinner and shorter 
than indicated by previous mapping. In particular, 
the "sediments" in the Alien-Ransom Lakes area 
are sheared metavolcanics.

2) The feldspar porphyry was not mapped as an indivi 
dual unit by previous mapping and was shown partly 
as granite and partly as metavolcanics.

3) The main chert 1 unit of Cunningham Township 
extends further south than indicated by Meen.

4) Areas previously shown as underlain by metavolcanics 
are underlain by gabbro or peridotite.

ECONOMIC GEOLOGY

The drilling carried out on the Consolidated Shunsby 
Mines Limited property prior to 1970 (see "Mineral 
Exploration") indicated 1.1 million tons of 1.2 percent 
copper and 1.28 percent zinc (The Northern Miner, 
Sept. 5, 1974). The most recent ore reserve figures 
known to the writer were reported (The Northern 
Miner, May 29, 1975) by Grandora Explorations Limi 
ted as an "indicated 1,000,000 tons amenable to open 
pit mining and 500,000 tons to underground methods", 
with "grades comparable to that indicated by the work 
of previous operators which was 1.296 copper and 1 .289o 
zinc" and "in addition to this tonnage, . . . there is a 
potential 1,000,000 tons."

The following mineralization data refer to the drilling 
done in 1952 and 1953 in the area west of the present 
MW Resources Limited property (see "Mineral Explora 
tion", Table 1), and to some trenching in the same area: 
"Apparently there were intersected 2 zones of lead-zinc- 
copper-silver mineralization. The upper zone may be 90 
feet [27 m] wide and the lower 30 feet [9 m], separated 
by about 45 feet [14m] of unknown grade material. 
Some of the intersections averaged 1.596 Zn across 130 
feet [40 m]; 60 feet [18 m] of 1.6396 Pb; 50.5 feet 
[15.4 m] assayed G.86% Pb and 2.5196 Zn. In the tren 
ches the mineralization assayed up to 2.02 ozs. Ag/ton; 
3.0096 Cu; 5.2596 Pb; and 15.4696 Zn across 30 inches 
[76 cm]." (National Mineral Inventory File, Mineral 
Development Sector. Energy Mines St Resources Canada).

During the summer of 1977 pyrite and pyrrhotite 
with variable amounts of one or more among sphalerite, 
galena, and chalcopyrite, were found to be of common 
occurrence and locally abundant in the chert units of 
Cunningham Township; these include chert, ferruginous 
chert and chert breccia, interbedded chert-magnetite, and 
in one area, interbedded ferruginous chert-graphitic shale.
Ifhe term "chert" as used by the present author refers to the 
same unit called "Iron Formation" by Meen (1942).
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NO.15 REGIONAL STRATIGRAPHY AND STRUCTURE OF THE TIMMINS- 

KIRKLAND LAKE AREA, DISTRICTS OF COCHRANE AND TIMISKAMING

and

NO.15a SINCLAIR LAKE AREA, DISTRICT OF TIMISKAMING

D.R. Pyke 1

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

INTRODUCTION

Since 1972, the writer has been involved in regional 
mapping in the Timmins-Kirkland Lake area, particularly 
in the area between Timmins and Matachewan. Prior to 
field work in the Sinclair Lake area, mapping by the 
writer has largely been confined to four quadrangles,

'South Archean Subsection Leader, Precambrian Geology 
Section, Geological Branch, Ontario Ministry of Natural Re 
sources, Toronto.
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bounded by Longitudes 800 30' to 81 0 30'W and Lati 
tudes 480 00' to 480 30'N. In addition, a large part of 
the area north of Timmins was partially investigated in 
1975 (Pyke 1975).

Regional mapping of the Timmins-Kirkland Lake 
area is a joint project involving the writer and L.S. 
Jensen, who is currently mapping in the Kirkland 
Lake-Larder Lake area (Jensen 1976 and this volume). 
The emphasis in this mapping is primarily to outline 
the major rock stratigraphic units and regional struc-
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tures. From this it is hoped that an integration of known 
metal deposits into a regional stratigraphic framework 
will assist delineating new areas of mineral potential as 
well as additional targets in known mineralized camps.

SINCLAIR LAKE AREA 

LOCATION

The Sinclair Lake area is located 35 km (15 miles) 
west of the town of Matachewan, 70 km (30 miles) 
south of the city of Timmins, and is bounded by Longi 
tudes 81 000' to 81 0 30', and Latitudes 47 0 45' to 48000'. 
The area covers approximately 1000 km 2 (400 square 
miles).

ACCESSIBILITY

Access to much of the central part of the area is pro 
vided by logging roads. The main arteries throughout 
the area are: 1) the Wicks lumber road across the north 
perimeter of the area, which forms the westward exten 
sion of Highway 566 from Matachewan, 2) the United 
Asbestos Incorporated road extending from Matachewan 
to the north end of Lloyd Lake at the east central 
boundary of the area, 3) the Stairs mine road extending 
south from the Wicks road near the east boundary of 
the area, 4) the power line road extending south from 
the Wicks road to south Halliday Township, 5) Grassy 
River road extending north from Highway 560 to 
Burrows and Kemp Townships and 6) a bush road 
which follows the esker complex through Semple and 
Sothman Townships to connect the Grassy River and 
Wicks roads.

MINERAL EXPLORATION

The voluminous assessment work that a number of 
companies and individuals have filed with the Division 
of Mines for the Sinclair Lake area attests to the exten 
sive exploration that has been done in the area, particu 
larly in the Townships of Midlothian, Halliday, Sothman 
and Hutt. Nearly all the exploration work has been done 
since 1950 and most is post-1960. This work has in 
cluded extensive airborne magnetic and electromagnetic 
surveys, as well as detailed ground magnetic, electro 
magnetic, geological and geochemical surveys. Limited 
gravity and seismic surveys have also been conducted. 
Numerous diamond drill holes have been drilled in most 
of the promising areas, largely with a view to discovering 
base metal mineralization. Results, although locally en 
couraging, have generally led to a termination of explor 
ation programs.

To date, metallic mineral production from the area 
has been limited to one minor gold deposit, brought 
into production by Stairs Exploration and Mining Com 
pany Limited in September 1965. Mining terminated 
in June 1966 after a total of 11,952 tons were milled, 
yielding a total of 2,764 ounces of gold and 1,318 
ounces of silver (Bright 1970).

In 1975, United Asbestos Incorporated began pro 
duction of asbestos fibre from an open pit mine near 
the south end of Lloyd Lake in Midlothian Township. 
Annual production was expected to reach 100,000 
short tons of fibre (Mining, Annual Review, 1976), 
however, financial and environmental problems forced 
a shut down of the mining operation in 1977 (The 
Northern Miner, March 1977).

In 1950, Dominion Gulf Company discovered nickel 
mineralization in southern Sothman Township. Between 
1950 and 1953, the company drilled 37 holes, totalling 
4924 m (16,413 feet), and outlined a mineralized zone 
approximately 50 m (160 feet) long, 3 m (10 feet) wide 
and 80 m (280 feet) deep, averaging approximately 
1.46 percent nickel with minor copper (Coad 1977). 
The property was subsequently optioned by Beauvale 
Mines Limited in 1956, and later by Falconbridge 
Nickel Mines Limited in 1966; drill programs by both 
companies failed to add significantly to the known 
mineralization.

GENERAL GEOLOGY

Bedrock in the area consists of Early Precambrian 
(Archean) metavolcanic, metasedimentary and plutonic 
rocks. Extensive till and glacial outwash deposits mantle 
much of the bedrock.

The main geological features of the area are outlined 
on Division of Mines Map 2205 (Pyke et al. 1973). 
That part of the map depicting the Sinclair Lake area 
was largely compiled from the work of Marshall (1947), 
Abraham (1953) and Bright (1970; 1974a; 1974b).

The oldest rocks are dominantly a calc-alkaline 
sequence of rhyolitic and dacitic breccias, tuffs and 
lesser flows occurring in a domal structure (Bright 
1970) extending from the east central boundary of the 
area and underlying much of Midlothian, Halliday and 
Sothman Townships.

Intercalated iron and magnesium tholeiites underlie 
much of Montrose, Hutt and southeast Semple Town 
ships. This tholeiitic sequence appears to overlie the 
felsic metavolcanics of the Halliday Dome, but in part 
may be stratigraphically equivalent.

Near the north periphery of the Halliday Dome a 
zone of ultramafic pyroclastic rocks and flows can be 
traced intermittently from southwest of Midlothian 
Lake, westerly across the central part of the area through 
the north half of Halliday and Sothman Townships. A
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fault zone along Moher Lake displaces the ultramafic 
rocks southward to the east part of Sinclair Lake, 
where they are again displaced by a northwest-trending 
fault coincident with Marne Lake in Burrows Township. 
The ultramafic rocks reappear west of Marne Lake, 
where intercalated pillow lavas indicate that the meta- 
volcanics face southerly. This suggests that strike-slip 
movement on the Marne Lake fault is right lateral, and 
the closure of the ultramafic metavolcanics and asso 
ciated volcanic stratigraphy at the west end of the 
Halliday Dome has been removed by faulting and 
igneous intrusion.

Metasediments, consisting of conglomerate, arkose, 
greywacke and argillite extend into the easterly part of 
the area. Polymictic boulder and pebble conglomerate 
forms the basal section in much of the area, and in 
general appears to be conformable with the underlying 
metavolcanics although a more detailed examination 
of the contact zone is needed. Locally carbonatized 
ultramafic metavolcanics immediately underlie the 
metasediments, and as mentioned above are tentatively 
correlated with the ultramafic zone near the periphery 
of the Halliday Dome in north Halliday and Sothman 
Townships.

Serpentinized sill-like bodies of dunite and peridotite 
are largely intrusive into the felsic metavolcanics of the 
Halliday Dome and tend to be preferentially located 
toward the margins of the domal area. Gabbroic intru 
sions are intimately related with the dunite-peridotite 
and probably represent a differentiated phase of the 
ultramafic rocks.

The eastern margin of a large granitic batholith 
extends into the northwest part of the area. Well foliated 
to gneissic tonalite-trondhjemite forms the oldest recog 
nized phase, and is intruded by and spatially separated 
from the volcanic rocks by a large stock of porphyritic 
granodiorite (Bright 1974b).

The central part of the area is largely devoid of 
diabase dikes; most are confined to the east and west 
margins of the map area.

Unmetamorphosed, flat lying Huronian sedimentary 
rocks of the Gowganda Formation blanket much of the 
Early Precambrian rocks in the southeast part of the 
area. Minimum thickness of the formation is 120 to 
150m (400 to 500 feet).

STRUCTURAL GEOLOGY

The structure of the area is complex and cannot be 
entirely interpreted at this time. Basically, the dominant 
structure appears to be the Halliday Dome, the axial 
trace of which trends east across the central part of the 
area. A tight syncline parallels at least part of the north 
margin of the dome; the tholeiitic sequence north of the 
dome is folded into two anticlinal and an intermediary

synclinal structure . The rocks south of the dome in 
Burrows and Kemp Townships form a continuous south 
ward facing section.

The ultramafic metavolcanics are proving to be parti 
cularly useful in aiding to decipher the structure and 
stratigraphy of the Sinclair Lake as well as surrounding 
areas in that they form readily recognizable and persis- 
tant units. In the general Matachewan-Sinclair Lake 
area the ultramafic rocks appear to occupy at least two, 
and perhaps three distinct rock-stratigraphic intervals, 
which when more thoroughly delineated should greatly 
aid in the regional interpretation of the area.

A number of northwest-trending faults cross the 
southwest part of the area and form part of the Onaping 
lineament (Wilson 1949).

A north-trending fault set transects the east part of 
the area and appears to be displaced by the Onaping 
lineament south of the area.

ECONOMIC GEOLOGY

Gold

At the Stairs mine in northwest Midlothian Township, 
gold mineralization is confined to a number of quartz 
veins transecting drag folded and partially carbonatized 
conglomerate and arkose (Bright 1970) at the base of 
the metasediments. The footwall, to the south of the 
metasediments, consists of rhyolitic breccia and con 
tains only barren marcasite (Bright 1970).

At the east boundary of the area, southwest of Mid 
lothian Lake, Laroma Midlothian Mines Limited dis 
covered gold-bearing quartz veins (Bright 1970) in green 
carbonate rock, which is at least in part carbonatized 
ultramafic flows as indicated by the preservation of 
volcanic structure (polysuturing) and spinifex texture. 
North, along the metavolcanic-metasedimentary contact 
the carbonatized metavolcanics reportedly (Bright 
1970) pass into a zone of graphitic tuff and slate con 
taining disseminated pyrite and nodular marcasite. 
Immediately south of the Stairs mine a similar zone of 
graphitic tuff and slate near the rhyolite-metasedimen- 
tary interface occurs and can be traced west approxi 
mately 4 km (2.5 miles) to Campbell Lake (Bright 
1970). It is in the vicinity of this metasedinrentary- 
metavolcanic contact between Campbell and Midlothian 
Lakes that most gold exploration has been conducted.

Copper-Zinc

Widespread zinc, copper, lead and silver mineraliza 
tion occurs near the Halliday-Midlothian Townships 
boundary in the general area between Rhyolite and 
Campbell Lakes. The mineralization is within rhyolitic
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and dacitic pyroclastic breccias and lapilli and ash tuffs. 
The sulphide mineralization occurs as disseminations in 
chert or rhyolitic fragments, as disseminations or pods 
in the breccia matrix, or along narrow fracture and shear 
planes. Sericite and lesser carbonate alteration is wide 
spread. The general area throughout which mineraliza 
tion is known to occur is approximately 1.5 km (1 
mile) wide and extends intermittently across the western 
part of Midlothian Township and eastern Halliday Town 
ship. Assays up to 4.12 percent zinc, 0.25 percent lead, 
0.05 percent copper and 0.34 ounces of silver per ton 
have been reported over widths of up to 6 m (20 feet) 
(Resident Geologist's Files, Ontario Ministry of Natural 
Resources, Kirkland Lake). To date however, the miner 
alization has proven to be spotty and erratic, and no 
zones approach economic concentrations.

Nickel

Disseminated and net-textured nickel mineralization, 
consisting of pyrrhotite, pentlandite, violarite and 
minor chalcopyrite is associated with a large sill-like 
body of peridotite-dunite in southeast Sothman Town 
ship. Three separate lenses of sulphide mineralization 
have been delineated (Watkins 1972) along the footwall 
contact of the ultramafic body and are estimated to 
contain 210,000 tons averaging 1.29 percent nickel 
with an additional 400,000 tons of lower grade ore 
(Coad 1977).

Asbestos

With the exception of the ultramafic intrusive rocks 
near the north end of Lloyd Lake, only minor asbestos 
veinlets are known to occur in the ultramafic rocks 
elsewhere in the area.
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INTRODUCTION

In 1975, field work was begun on a stratigraphic 
synthesis of the Timmins-Kirkland Lake sheet by D.R. 
Pyke and the writer (Pyke 1975). Mapping by the 
writer was confined to the eastern part of the sheet 
shown on the location map: Area 1, and 2, the Kirkland

Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

Lake and Larder Lake map-areas, are part of a mapping 
program at a scale of 1 inch to 1 mile (1:63,360), which 
is being conducted concurrently with the more regional 
mapping of the Timmins-Kirkland Lake Sheet. Areas 3, 
and 4 represent areas of potential future programs which 
are now being partially investigated to determine the 
regional stratigraphy and structure of the Timmins- 
Kirkland Lake area. Previous mapping by the author 
includes the Ramore area (Jensen 1974, 1975c), the 
Lightning River area (Jensen 1972, 1973) and townships
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within the Magusi River area (Jensen 1975a, 1975b, 
1976a).

The regional mapping of the Timmins-Kirkland Lake 
^sheet is a joint project involving D.R. Pyke, who is 
currently mapping in the western half of this sheet 
(Pyke this volume), and the writer. Field work for the 
Timmins-Kirkland Lake Project is continuing with em 
phasis primarily on outlining major rock stratigraphic 
units and regional structures. The integration of known 
metal deposits into a regional stratigraphic framework 
will assist in delineating new areas of mineral potential 
as well as additional targets in areas of known minerali 
zation.

LOCATION AND ACCESS

The writer's main responsibility in the regional 
stratigraphic and structural program for the Timmins- 
Kirkland Lake area includes the area beteen Longitude 
800 30'W and the Quebec-Ontario boundary. The area 
is well served by Highways 11, 66, 101, 112, and 624 
and the many logging, concession and recreation roads 
that extend from these highways. Map-areas where active 
field mapping is being carried out within the larger 
area, are as follows:

Area 1, Kirkland Lake map-area —
Latitudes 48000'to 48" 15'N 

Longitudes 80000' to 800 30'W 
Area 2, Larder Lake map-area —

Latitudes48000'to480 15'N 
Longitudes 79 0 30' to 80000'W 

Area 3, Englehart map-area —
Latitudes 47 045' to 480 00'N 

Longitudes 79 030' to 80000'W 
Area 4, Matheson map-area —

Latitudes 480 30' to 480 45'N 
Longitudes 800 00' to 80'30'W

Each map-area encompasses an area of approximately 
1000 km 2 (400 square miles).

MINERAL EXPLORATION

Gold was initially discovered in the vicinity of Larder 
Lake in 1906 (Thomson 1941, p.40). Shortly, there 
after, several gold mines were brought in to production 
near Kirkland Lake, 24 km (15 miles) west of Larder 
Lake and numerous additional mines were brought into 
production during the period from 1920 to 1940. 
Much of this early exploration activity is described in 
geological reports on the area by the Ontario Depart 
ment of Mines.

Between 1950 and 1975, the emphasis has been on

the search for base metals, iron and asbestos. Recent 
fluctuations in the value of gold and silver have spurred 
new interest in exploring the area for precious metals. 
For recent mineral exploration in the Kirkland Lake 
area see Lovell and Ploeger (1977).

GENERAL GEOLOGY

Bedrock in the area consists of Early Precambrian 
(Archean) metavolcanic, metasedimentary and plutonic 
rocks. Middle Precambrian (Huronian) sedimentary 
rocks unconformably overlie the Early Precambrian 
rocks in parts of the area. Pleistocene deposits of till, 
esker deltaic sand and varved clay overlie the bedrock 
throughout the area.

Kirkland Lake and Larder Lake Map-Areas

The major geological features of the Kirkland Lake 
and Larder Lake map-areas are shown on Map 2205 
(Pyke et al. 1973) and the main geological features 
found during the field-mapping in 1976 were described 
by Jensen (1976b). During the 1977 field-season, field 
work was concentrated on the sedimentary, volcanic 
and intrusive rocks in Otto, Boston, McElroy, Hearst 
and Skead Townships south of Kirkland Lake and 
Larder Lake.

As previously stated (Jensen 1976b, p.91) the iron 
formation in Boston Township is associated with calc- 
alkalic felsic tuff and tuff-breccia and interlayered with 
ultramafic and basaltic komatiite; the tuff and tuff- 
breccia represent a distal facies of the upper portion of 
calc-alkalic volcanism which can be traced eastward into 
Skead Township where a volcanic vent was described by 
Hewitt (1949). By tracing the calc-alkalic tuff and tuff- 
breccia and the komatiitic flows eastward, it was dis 
covered the sedimentary rocks previously mapped as 
"Timiskaming" by Hewitt (1949), Thomson (1947), 
Abraham (1950), and Lawton (1957), south of Kirkland 
Lake and Larder Lake are interlayered with the calc- 
alkalic and komatiitic volcanic rocks making the sedi 
mentary rocks much older than previously thought and 
equivalent in age to the iron formation in Boston Town 
ship.

The sedimentary rocks consist of conglomerate, 
greywacke and argillite deposited by turbidity currents. 
In the conglomerate, 99 percent of the megaclasts are 
ultramafic and basaltic komatiite and magnesium-rich 
tholeiitic basalt pebbles and boulders ranging from 1 cm 
to 1 m in size and locally derived from underlying flows. 
Isolated clasts of calc-alkalic tuff and tuff-breccia from 
1 cm to 10 m (30 feet) in size are incorporated in the 
conglomerate as well. The argillite and greywacke also 
consist of material derived from the calc-alkalic tuff and
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tuff-breccia and ultramafic and basaltic komatiites. The 
argillite is thinly bedded and exhibits sedimentary 
slumping.

The sedimentary rocks thin westward toward the iron 
formation as do the calc-alkalic tuff and tuff-breccia 
suggesting that the iron formation was deposited in 
the deeper part of a sedimentary basin in which koma- 
tiitic volcanism was occurring. For further description 
of the iron formation in Boston Township see Meyn 
(this volume),

A study of the metamorphic effects of the syenite 
and syenodiorite stocks on the country rocks was 
also made. Most of the stocks have quartz syenite and 
syenodiorite cores. Outward from the cores, where the 
syenitic magmas have assimilated the country rocks, 
hybrid rocks have been produced where the syenite 
magmas have come in contact with ultramafic and 
basaltic komatiite, and mafic nepheline syenites have 
developed. A good example is the east margin of the 
Otto Syenite Stock. Around the syenite and syeno 
diorite stocks, alkalies have been introduced into the 
country rocks and have caused strong alteration of the 
rocks. The introduction of alkalies causes many of the 
volcanic rocks to be nepheline normative, particularly 
the ultramafic and basaltic komatiites. Many of the 
green carbonates described by Jensen (1974; 1976b) 
and Pyke (1974) contain normative nepheline although 
they still retain their original spinifex textures.

ECONOMIC GEOLOGY

The economic geology of the area has been summar 
ized for gold, silver, iron, nickel, asbestos, talc and 
magnetite by Jensen (1976b).

Since the sedimentary rocks south of Kirkland Lake 
and Larder Lake are older than the main gold-bearing 
zone of Timiskaming sedimentary rock in the Kirkland 
Lake and Larder Lake areas, the southern sedimentary 
rocks must be re-assessed for their gold and base-metal 
potential. It is highly unlikely that gold-bearing alkalic 
volcanic rocks will be found interlayered with the 
southern sedimentary rocks as they are in Timiskaming 
rocks in the vicinity of Kirkland Lake and Larder Lake. 
However, numerous dikes ranging from mafic to felsic 
syenite cut the southern sedimentary rocks and the 
interlayered basaltic and ultramafic komatiites.

Zones of interbedded pyrite and carbonaceous chert 
within the iron formation in Boston Township (see 
Meyn this volume] suggest that reducing environments 
favourable to sulphide deposition were present during 
the deposition of the sedimentary rocks south of Kirk 
land Lake and Larder Lake. Several small occurrences of 
chalcopyrite, galena, and sphalerite occur in the iron 
formation and outside the iron formation. Outside the 
iron formation, the sulphide minerals occur in tuffaceous

horizons interlayered with the komatiitic lava flows and 
in argillaceous horizons interlayered with conglomerate, 
greywacke, tuff-breccia, tuff and komatiitic lava flows 
throughout Boston, Otto, McElroy, Hearst and Skead 
Townships. An estimated 30 million tons of pyrite 
occurs on claim 37906, 3 km (2 miles) west of the 
Adams Mine along Highway 650 in Boston Township 
(H. Lovell, Resident Geologist, Ontario Ministry of 
Natural Resources, Kirkland Lake, personal communica 
tion, 1977).
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Huronian Volcanic Rocks Examined in 1977.

INTRODUCTION

Basaltic and locally felsic volcanic rocks are found 
within the Elliot Lake Group of the Huronian Super 
group at several localities between Sudbury and Sault 
Ste. Marie. In the Elliot Lake area, Huronian volcanic 
rocks are found in close proximity to some of the major 
uranium deposits and in the Thessalon, Aberdeen and 
Sault Ste. Marie areas, thin units of uraniferous quartz 
pebble conglomerate are found near the base of thick 
volcanic sequences.

During August and the fall of 1977 the writer exa 
mined and sampled Huronian volcanic rocks in the Elliot 
Lake, Massey, Thessalon, and Sault Ste. Marie areas as 
part of a continuing geochemical and stratigraphic 
study of Huronian volcanic rocks undertaken to deter 
mine their tectonic setting and significance with respect 
to the distribution of uraniferous conglomerates.

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Sault Ste. Marie.

DOLLYBERRY LAKE AREA

About 200 m (600 feet) of mafic metavolcanics 
on the northeast-east shore of Dollyberry Lake in 
Raimbault Township are overlain by polymictic conglo 
merate, and wacke and siltstone of the Ramsay Lake 
Formation (Robertson 1969). The volcanic rocks 
overlie a thin unit of sericitic siltstone and polymictic 
conglomerate which in turn lies upon granitic base 
ment rocks. The volcanic rocks are clearly of Huronian 
age. At least ten individual flows can be distinguished on 
air photos and in the field. Most flows are dark grey- 
green, fine-grained and sparingly amygdaloidal. At least 
one porphyritic flow was identified. No pillow structures 
were observed. Quartz-albite breccias and veins, common 
in Huronian volcanic rocks of the Sault Ste. Marie and 
Thessalon areas, were not seen in the Huronian volcanic 
rocks of the Dollyberry Lake area.

Early Precambrian mafic metavolcanics between Ten 
Mile Lake and Dollyberry Lake commonly display well 
developed pillow structures, contain minor interflow
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felsic pyroclastic units, and are cut by veins of pink 
cherty silica, albite and epidote. They are locally 
highly amygdaloidal and porphyritic.

WHISKEY LAKE AREA

Mafic volcanic rocks south of Whiskey Lake in 
Gaiashk Township were examined and sampled in order 
to determine whether or not Huronian volcanic rocks 
underlie the uraniferous Matinenda Formation in that 
area. Particular attention was paid to conglomerates 
interbedded with the volcanic rocks in view of the pre 
sence of uraniferous conglomerates near the base of the 
Huronian volcanic rocks of the Thessalon, Aberdeen 
Township and Sault Ste. Marie areas. It was found 
that fine-grained, schistose basaltic rocks directly under 
lying the Matinenda Formation south of Whiskey Lake 
contain irregular but clearly defined pillow selvages 
and are probably of Early Precambrian age as shown 
by Robertson (1962). Intercalated conglomerates 
contain many cobbles and boulders of pale-pink to 
grey felsite and only one coarse granitic megaclast was 
identified. The matrix is dark grey poorly sorted vol 
canic detritus. The conglomerates are probably Early 
Precambrian debris flows.

SALMAY LAKE AREA

A few days were spent with D.G. Innes of the Min 
eral Deposits Section, Geological Branch, examining 
Huronian volcanic rocks in the Salmay Lake Forma 
tion near Massey. The Huronian volcanic rocks of the 
Salmay Lake belt contain a number of chalcopyrite 
deposits and uraniferous quartz-pebble conglomerate 
of the Matinenda Formation (or at least "Matinenda- 
type" conglomerates and sandstone) and is interbedded 
with the uppermost volcanic rocks (Robertson and 
Siemiatkowska 1971). Pillow structures and flow- 
type breccias were observed in mafic volcanic rocks 
and some dacitic volcanic rocks are present. Broad 
shear zones, silicified zones and poorly defined con 
tacts with underlying gabbro-anorthosite bodies pro 
vide problems during geological mapping of the area.

reliable attitude in that area. The conglomerate 
is not radioactive.

Oucrops along Highway 129 near the town of Thes 
salon and just south of the CPR railway line indicate 
that the mafic metavolcanics of the Thessalon Forma 
tion are directly overlain by a thin unit (6 to 30 m or 
20 to 100 feet) of fine-grained, well sorted, pale yellow 
ish-grey subarkose. The yellowish subarkose is overlain 
by about 100 m (300 feet) of grey, medium-grained 
subarkose to arkosic wacke which is in turn overlain, 
at least locally, by a thin, volcanic-rich conglomerate 
resembling the Ramsay Lake Formation and the Aweres 
Conglomerate of the Sault Ste. Marie Area.

The yellowish subarkose resembles the subarkose 
recently found below Ramsay Lake-type conglomerate 
on the Garden River Indian Reserve in the Sault Ste. 
Marie area (see Bennett, this volume). These sandstones 
are fine grained, well sorted and not notably radioactive 
but they could represent a more distal facies of the 
Matinenda Formation.
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THESSALON AREA

Local areas of the Thessalon Formation in the 
Thessalon area were examined. On the north shore of 
Bullhead Bay about 1.6 km (1 mile) east of the town 
of Thessalon, a sequence of volcanic sandstone and 
conglomerate 12 m (36 feet) thick lies within the 
mafic volcanic rocks. The bedding strikes east, dips 
46 to 60 degrees to the south, and provides the only
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NO. 18 GARDEN RIVER INDIAN RESERVE AREA 1
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LOCATION

The area mapped includes the Garden River Indian 
Reserve (Indian Reserve 14), the northwest corner of 
Kehoe and the southwest corner of Macdonald Town 
ships. The area is bounded by 840 00' and 840 14'11"W 
Longitudes, on the north by 460 36'47"N Latitude, and 
on the south the United States-Canada boundary and 460 30'N.

The area is readily accessible by Highway 17, the 
Echo Lake road and the road to the old Jardun mine 
which runs northward through the Garden River Re 
serve from Highway 17.

MINERAL EXPLORATION

A shaft, reported to be 30 m (100 feet) deep,was 
sunk on a galena-sphalerite occurrence near Boss Lake

1"T~he Garden River Indian Reserve is the property of the Garden
River Band of Ojibways, Garden River, Ontario. Anyone wishing
to travel on the reserve must first gain permission from the Band
Council.
^Geologist, Precambrian Geology Section, Geological Branch,
Ontario Ministry of Natural Resources, Toronto.
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some time prior to 1926 (Mcconnell 1926, p.46). 
During the course of the survey a timbered shaft, 

collared in Gowganda Formation, was found about 
700 m (2,300 feet) south of the west end of Boss Lake. 
Waste rock near the shaft contained massive magnetite 
and hematite. There is no record of who did the work 
but the rock dumps are partly overgrown. There is no 
evidence of recent work.

GENERAL GEOLOGY

The oldest exposed rocks of the Garden River Indian 
Reserve area are Early Precambrian, intermediate to 
felsic plutonic rocks which underlie the northwest 
corner of the reserve. These are mainly pink to grey 
weathering, pink, massive to foliated quartz monzonite 
and well layered granitic gneiss and migmatite.

The Livingstone Creek Formation (The Driving 
Creek Formation of Mcconnell 1926) of the Elliot 
Lake Group, Huronian Supergroup is exposed on the 
faces of hills around Driving Creek in the north-central 
part of the reserve. The base of the Formation is not 
exposed but to the north, in Duncan Township, it lies
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unconformably upon Early Precambrian granitic rocks 
(Bennett et al. 1976). The Livingstone Creek Formation 
is mainly fine-grained, grey, crossbedded subarkose and 
subwacke.

At the top of the Livingstone Creek Formation are 
a few metres of white weathering, pale grey to greenish 
grey, fine-grained, well sorted quartz arenite (ortho 
quartzite).

The quartz arenite of the Livingstone Creek Forma 
tion is overlain by the Thessalon Formation (i.e. the 
Duncan greenstone of McConnell 1926). The Thessalon 
Formation is a thick sequence of Huronian tholeiitic 
metabasalt flows which for the most part are the pro 
ducts of subaerial fissure eruptions.

A small area of Aweres Formation (McConnell 1926) 
overlies the Thessalon Formation northwest of Surette 
Lake. Where it lies directly upon the metavolcanics, the 
Aweres Formation consists of clast-supported conglo 
merate with pebbles and cobbles of metabasalt and fine 
grained sandstone of the Livingstone Creek Formation. 
Higher in the section the conglomerate contains granitic 
megaclasts and is interbedded with subarkose. About 
800 m (1/2 mile) southeast of Surette Lake, polymictic 
volcanic-granite pebble conglomerates of the Aweres 
Formation are interbedded with fine-grained sandstone. 
The Aweres Formaation is here only about 600 m 
(2,000 feet) from outcrops of Mississagi Formation. 
There is good evidence for the presence of a major 
fault separating the two formations thereby preventing 
direct stratigraphic correlation.

The Mississagi Formation underlies much of the 
central portion of the Garden River Indian Reserve. 
The base of the Formation is probably a fault. The 
lowermost 500 m (1,500 feet) consists of fine-grained, 
grey, subarkose and subwacke with thin wacke partings. 
The upper 300 to 500 m (1,000 to 1,500 feet) is 
medium- to coarse-grained, pale grey subarkose. Ripple 
marks and planar cross bedding are the most common 
sedimentary structures.

About 300 m (1,000 feet) south of Driving Lake 
near the north boundary of the Garden River Indian 
Reserve from 6 to 60 m (20 to 200 feet) of pale grey 
to yellowish grey, fine- to medium-grained, moderately 
well sorted subarkose occurs south of, and stratigra- 
phically above, the upper (probably faulted) contact 
of the Thessalon Formation. The subarkose is abruptly 
overlain by a conglomeratic unit about 12m (40 feet) 
thick containing both matrix and clast supported poly 
mictic conglomerate. The megaclast population includes 
white and pale pink, massive and foliated granitic rocks, 
ubiquitous and locally predominant chips, pebbles and 
cobbles of mafic volcanic rock and subordinate banded 
iron formation, quartz and chert pebbles. Where the 
matrix is abundant it contains much coarse sand-sized 
quartz, and subordinate feldspar and mafic volcanic 
rock. The conglomerate grades irregularly upward into

about 150 m (500 feet) of coarse, poorly sorted sub 
arkose. This subarkose is overlain by a poorly exposed 
grey argillite and siltstone unit (Pecors Formation?). 
Grey, fine-grained subarkose or arkosic subwacke above 
the argillite may mark the base of the Mississagi Forma 
tion which outcrops over a large area further south.

The sequence described above is terminated along 
strike by the Garden River and Driving Lake Faults, 
limiting its strike length to about 1.5 km (1 mile); much 
of which is under a thick drift cover. The subarkose 
which occurs above the mafic metavolcanics, but below 
polymictic conglomerate which resembles the Ramsay 
Lake Formation (and in places the basal conglomerates 
of the Aweres Formation), may be equivalent to the 
Matinenda Formation. The yellowish tint of the sub 
arkose is further suggestive of the Matinenda Formation. 
No quartz pebbles or radioactivity were found. Field- 
work is continuing in the area.

The Bruce Formation overlies a coarse arkosic grit 
at the top of the Mississagi Formation. Reliable esti 
mates of the thicknesses of the Bruce Formation and 
other formations of the Quirke Lake Group cannot be 
made because of the shallow dips and incomplete expo 
sure, however the Bruce Formation is probably between 
15 and 60 m (50 and 200 feet) thick in the map-area. 
The Bruce Formation consists mainly of distinctive 
brownish weathering pebbly wacke and polymictic, 
matrix-supported conglomerate. The matrix is generally 
very dark grey to almost black, locally with much coarse 
sand-sized quartz and with disseminated pyrite. Near 
the middle of the formation is a unit of clast-supported 
pebble conglomerate to grit up to 5 m (15 feet) thick.

The Espanola Formation is exposed over a wide area 
southwest of Trotter Lake and can be traced almost 
continuously for about 10 km (7 miles) westward. Near 
the base, the Espanola Formation is composed of a few 
metres of brownish weathering calcitic siltstone with 
thin limestone laminae. Most of the formation is grey 
to pink, fine-grained limestone with silty laminae. 
Bright red weathering dolostone occurs locally near 
the top, perhaps as pre-Gowganda erosional remnants.

From Meniss Lake westward, polymictic conglo 
merates, sandstones and siltstones of the Gowganda 
Formation unconformably overlie the Quirke Lake 
Group, lying directly upon the Bruce Formation and the 
Espanola Formation. Between Meniss Lake and Trotter 
Lake the relationship is complicated by the presence of 
a thick sequence of pale grey to pinkish grey sandstone 
which overlie the Espanola Formation. The sandstones 
resemble the Serpent Formation, however near the base, 
they contain beds of polymictic conglomerate (some 
matrix supported) laminated siltstone with dropped 
cobbles. The sandstones are provisionally assigned by 
the author to the Gowganda Formation.

The Lorrain Formation is found southeast of the 
Garden River Reserve in the northwest corner of
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Macdonald Township. The two lowermost members are 
not exposed. The lowest exposed member is pink, grey 
and green subarkose which is overlain by a thick series 
of red hematitic pebbly sandstone, jasper conglomerate 
and white pebbly sandstone. A thin bed, 30 cm (12 
inches) thick, of bright green fuchsitic sandstone was 
found in the white pebbly sandstone member.

Thick sills and dikes of Nipissing Diabase intrude all 
of the Huronian Formations. A few north-striking 
dikes of pink to red felsite, probably of Late Precam 
brian (Keweenawan) age, are the youngest rocks ob 
served in outcrop within the map-area.

Thick, unconsolidated deposits of Pleistocene sand 
and gravel outwash overlie much of the southern part 
of the Garden River Reserve.

STRUCTURAL GEOLOGY

Foliation and gneissosity in the Early Precambrian 
granitic rocks strike northwest and dip about 40 degrees 
to the north.

Southwest of Trotter Lake, bedding attitudes in the 
Gowganda Formation indicate the presence of an east- 
to northwest-trending syncline and flanking anticlines, 
plunging at shallow angles to the east. Elsewhere the 
Huronian rocks strike west to northwest and dip from 
10 to 50 degrees to the south.

Northeast- and northwest-striking faults are major 
structural and topographic features of the area. A 
northeast-striking fault separates Early Precambrian 
plutonic rocks, the Livingstone Creek Formation, the 
Thessalon Formation and the Aweres Formation on the 
west from the Mississagi Formation on the east. The 
valley of the Garden River is a major regional topo 
graphic feature and a major fault in Duncan and Chesley 
Townships (Bennett et al. 1976). In the central part of 
the Garden River Reserve continuity of the Quirke Lake 
Group does not indicate major displacement on the 
Garden River Fault in that area.

Northwest-trending faults displace the northeast- 
trending faults. Near the west boundary of the Garden 
River Reserve a thin slice of Espanola Formation is 
thrust up against the overlying Gowganda Formation.

of the Espanola Formation and a dark green to black, 
massive fine-grained diabase or hornblende-rich skarn. 
Thin seams of sphalerite and galena were found in the 
dark green rock and limestone. The shaft was collared 
in Gowganda Formation but apparently entered Es 
panola Limestone after a few metres. There is no evi 
dence or record of diamond drilling and it is not possible 
to provide even a preliminary evaluation of this deposit 
without additional surface prospecting. The presence of 
lead-zinc mineralization in the Espanola Limestone is of 
interest, since association of lead-zinc deposits with 
limestone and dolostone is a worldwide one and is not 
without precedent in the Huronian Supergroup of 
Ontario. Card and Innes (1974) reported a previously 
unknown lead-zinc deposit in the Espanola Formation of 
Hess Township, District of Sudbury. The chalcopyrite- 
magnetite skarn deposit of Aberdeen Additional Town 
ship (Bennett et al. 1976) is another example of base- 
metal mineralization in the Espanola Formation.
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ECONOMIC GEOLOGY

The Boss Lake lead-zinc deposit is located about 
300 m (1,000 feet) south of the west end of Boss 
Lake on the Garden River Reserve. Judging from the 
overgrown condition of the five trenches examined, 
the work was done more than fifty years ago. No 
mineralization was seen in outcrops or trenches but 
waste rock near the dump consists of pebbly wacke and 
conglomerate of the Gowganda Formation, limestone
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LOCATION AND ACCESS

Aylmer and Rathbun Townships are located north 
and northeast of Lake Wanapitei, about 40 km (25 
miles) northeast of Sudbury. Aylmer Township is 
bounded by Latitudes 460 47'54" and 460 53'06"N and 
Longitudes 800 41'35" and 800 49'12"W, Rathbun 
Township by Latitudes 46042'42" and 46047'54"N 
and Longitudes 80 0 34'00" and 80049'12"W.

Access to Aylmer Township is provided by Highway 
545 from Capreol and a gravel road to the north shore 
of Lake Wanapitei. Access to Portage Bay, Matagamasi 
and Kukagami Lakes in Rathbun Township is provided 
by a gravel road from Highway 17 east of the village of 
Wanapitei. Both townships can be reached by boat 
across Lake Wanapitei from Skead at the southern end 
of the lake.

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto. 
2|nformation from: Assessment Files Research Office, Division 
of Mines, Toronto, and Resident Geologist's Files, Ontario 
Ministry of Natural Resources, Sudbury.

MINERAL EXPLORATION2

Exploration has been carried out for iron, copper, 
nickel, platinum, palladium and gold at a number of 
localities in the two townships.

Iron deposits occur in northwestern Rathbun Town 
ship and were tested in 1908 by several drill holes as 
reported in the "Report of the Ontario Iron Ore Com- 
mitee" (Ontario Department of Mines 1924). In the 
early 1960s Ironco Mining and Smelting Company 
Limited reported a southeasterly striking iron formation 
with a total length of 700 m (2300 feet) and a maximum 
width of 150 m (500 feet).

Copper, nickel, gold, silver, platinum and palladium 
mineralization occurs in Nipissing Diabase located near 
the southeastern end of Rathbun Lake. A small pros 
pect shaft of about 15 m (50 feet) depth was excavated 
some 60 years ago. Between 1953 and 1958 Dolmac 
Mines Limited carried out a detailed geological, electro 
magnetic and magnetic exploration program. Although 
no conductors were discovered, drilling was recommen 
ded on some of the magnetic anomalies. During the fall 
and winter of 1954 and 1955 eleven holes were diamond 
drilled for a total of almost 600 m (2000 feet). The 
drilling failed to discover any more mineralization and 
in 1958 the company drilled another twelve holes for a
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total of 188 m (618 feet) in the vicinity of the old 
workings. The original showing was so good that other 
individuals and mining companies re-examined the 
ground around southern Rathbun Lake. In 1963 Waco 
Petroleums Limited diamond drilled six holes totalling 
335 m (1100 feet) and in 1966, 1968 and 1971 Norlex 
Mines Limited and Burco Explorations Limited drilled 
eight holes totalling 918 m (3011 feet). All three com 
panies drilled near the old shaft and did not discover 
any promising mineralization. In 1966 Paramaque 
Mines Limited conducted magnetic and electromag 
netic surveys north and south of the original showing. 
The results did not provide any encouraging leads. 
However, the company reported two magnetic anomalies 
in Lake Wanapitei that are of some interest. No further 
work has been reported.

The Nipissing-type gabbro that contains the impres 
sive mineralizations at Rathbun Lake extends south 
ward to Portage Bay (Lake Wanapitei). In 1967 Mareast 
Explorations Limited conducted magnetic and electro 
magnetic surveys in a large area south of Rathbun Lake 
and, in 1968, diamond drilled two holes for a total of 
280 m (920 feet) in Portage Bay to test part of a strong 
electromagnetic conductor zone. The drill encountered 
only very minor pyrite and chalcopyrite mineralizations.

Aylmer Township copper deposit: In 1957 Kennco 
Explorations (Canada) Limited agreed to option from 
Messrs. Barry and Gasparini eighteen mining claims in 
central Aylmer Township. In the spring of 1958 surface 
trenching and packsack drilling were done and the 
claims were included in a larger area over which Kennco 
Explorations (Canada) Limited did airborne magnetic 
and electromagnetic work. In 1965 McPhar Geophysics 
Limited conducted an induced polarization and resis 
tivity survey for Nova Beaucage Mines Limited. The 
induced polarization results did not indicate any large 
near-surface deposit of either massive or heavily dissem 
inated sulphide mineralization. Two holes were diamond 
drilled for a total length of 277 m (910 feet) to deter 
mine the cause of a small induced polarization anomaly. 
The drill cores, however, did not show any significant 
mineralization. During the summer of 1977 the land 
around the claim group of Nova Beaucage Mines Limited 
was held by W. Borer.

Exploration in search of gold has been conducted by 
numerous mining companies and prospectors mainly 
around the Crystal gold mine at Boland Lake (now part 
of Portage Bay) and in northwestern Rathbun Town 
ship. The Crystal gold mine was operated from 1892 to 
1911. Trenches and small shafts were observed in many 
places in the vicinity of the mine and also in north 
western Rathbun Township, west of the mouth of 
Parkin Creek. In 1944 Sylvanite Gold Mines Limited 
re-examined the ground around the Crystal gold mine 
and diamond drilled two holes for 378 m (1242 feet) 
near the main shaft of the mine.

GENERAL GEOLOGY

Early Precambrian mafic metavolcanics and oxide 
facies iron formation underlie part of the northwestern 
sector of Rathbun Township.

Middle Precambrian sedimentary rocks of the Huron 
ian Supergroup unconformably overlie the older rocks. 
Quartz sandstone and arkose of the Mississagi Formation 
are the oldest Huronian rocks in the area and were 
observed in western Aylmer Township, in northwestern 
Rathbun Township and on Oak Island in Lake Wanapi 
tei. In western Aylmer Township they are overlain by 
limestone and greywacke of the Espanola Formation 
which, in turn, are overlain by quartz sandstone of the 
Serpent Formation. The bulk of the Huronian rocks in 
the area is made up by greywacke and minor arkose and 
conglomerate of the Gowganda Formation and by 
arkose and quartz sandstone of the Lorrain Formation.

Nipissing-type gabbro intrudes all the foregoing rock 
formations. The medium- to coarse-grained gabbro forms 
dikes or more or less irregularly shaped bodies. In Rath 
bun Township and south of it, in Scadding Township, a 
large ring-shaped gabbro body was observed.

Medium- to coarse-grained olivine diabase dikes were 
observed in both townships. They commonly strike 
northwesterly and intrude the Nipissing-type gabbro and 
older rocks.

Sudbury-type breccias are present in all the area but 
were mainly found in Rathbun Township at and around 
Bassfin Lake. The breccias consist of rounded or angular 
rock fragments that are a few millimetres to several 
metres in size and that are set in a fine-grained or aphan 
itic, dark coloured matrix. The fragments are rocks of 
the Huronian Supergroup or Nipissing-type gabbro.

Cenozoic deposits comprise sand and gravel. Sand 
deposits are the most important and are found mainly 
along the Wanapitei River and the northern shore of 
Lake Wanapitei where they cover large areas of Precam 
brian rocks.

STRUCTURAL GEOLOGY

The Early Precambrian mafic metavolcanics exhibit 
an easterly to southeasterly striking schistosity. The 
Middle Precambrian rocks, i.e. the rocks of the Huron 
ian Supergroup and the Nipissing-type gabbro are 
weakly deformed or undeformed. Large open folds and 
steeply dipping bedding planes have been observed in 
the Middle Precambrian rocks, however, in many places 
these rocks are flat lying or only gently dipping. Breccia 
tion occurs along faults in several places. Shattercones 
have been observed in northwestern Rathbun Township, 
southwestern Aylmer Township and on Oak Island in 
Lake Wanapitei. These structures are possibly suggestive 
of a meteorite impact origin for Lake Wanapitei.
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ECONOMIC GEOLOGY 1 

Iron

The iron formation in northwestern Rathbun Town 
ship is a typical Early Precambrian banded magnetite 
iron formation, varying from a cherty metasediment 
containing no or very little iron to a banded quartz- 
magnetite rock containing 40 or more percent iron. 
The magnetite-rich bands are a few millimetres to 
about 10 cm thick. The bulk of the iron formation is 
made up by very low grade siliceous rocks.

Nickel, Copper, Gold, Silver, Platinum 
and Palladium

A syngenetic sulphide mineral deposit containing 
a range of precious metals is located in Nipissing-type 
gabbro near the contact with greywacke of the Gow 
ganda Formation. The mineralized showing lies near 
southern Rathbun Lake and is apparently quite small. 
Dolmac Mines Limited reported (Koulomzine 1955) 
that "the mineralized lens on which the shaft was sunk 
is situated on the contact between the diabase and the 
sandstone and is elongated in a NE-SW direction. The 
lens seems to have a core of high grade massive sul 
phides, 1 to 2 feet [0.3 to 0.6 m] wide, flanked by 
sparsely mineralized walls, which could increase the 
width of the ore to about 10 feet [3m]. The estimated 
length of the ore is of at least 40 feet [12m]." Grab 
samples of heavy sulphide mineralization taken by 
Dolmac Mines Limited from the shaft dump yielded 
(Koulomzine 1955):

Cu 5.51-19.92*X,

Ni O.H-0.50%

Au 0.002-0.36 oz/ton

Ag 0.30-1.978 oz/ton 

Pt 0.088-1.08 oz/ton 

Pd 0.17-0.95 oz/ton

An assay of a grab sample of low grade mineralized rock 
taken by Dolmac Mines Limited southwest of the shaft 
gave (Koulomzine 1955):

Cu 1.3116; Ni Q.29%; Pt 0.07 oz/ton; Pd 0.16 oz/ton

Copper

Chalcopyrite, minor bornite and associated calcite 
and pyrite occur in brecciated and bedded fine-grained 
arkose of the Gowganda Formation in central Aylmer 
Township. The mineralization appears to be related to a 
minor east-trending, steeply dipping fault. The main
IAU information, if not otherwise stated, from: Assessment 
Files Research Office, Division of Mines, Toronto, and Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sud 
bury.

showing is about 6 m (20 feet) long as indicated by a 
rusty zone and is about 1.3 m (4.5 feet) wide. Assays 
gave an average value of 0.78 percent copper over the 
exposed width of the mineralization as reported by 
Kennco Explorations (Canada) Limited.

Gold

Native gold occurs in hydrothermal quartz and 
quartz-carbonate veins and dikes within rocks of the 
Gowganda Formation and within the Nipissing-type 
gabbro along the contact of these two rock types, 
mainly at Portage Bay and east of this bay, at Matagam- 
asi Lake. Many small old and new trenches indicating 
considerable exploration activity and also minor native 
gold mineralizations were observed by the writer. The 
Crystal gold mine (1892-1911; see Collins 1917) is 
located on this contact.

Breccia-Stone

In north central Aylmer Township a breccia-stone pit 
is presently operated by J.J. Billoki. The breccia consists 
of centimetre size angular fragments of Gowganda For 
mation arkose set in hydrothermal quartz and minor 
carbonate. The breccia-stone is used for ornamental pur 
poses.

REFERENCES

Collins, W.H.
1917: Onaping Map-Area; Geol. Surv. Canada, Memoir 95.

Dence, M.R. and Popelar, J.
1972: Evidence for an Impact Origin for Lake Wanapitei, 

Ontario; Geol. Assoc. Canada, Special Paper No.10, 
p.11 7-124.

Koulomzine, T.
1955: Unpublished report on Dolmac Mines Ltd. property, 

Rathbun Township, District of Sudbury; File 63. 
6035, Assessment Files Research Office, Geological 
Branch, Ontario Ministry of Natural Resources, 
Toronto.

Meyn, H.D.
1966: Capreol Sheet, Districts of Nipissing and Sudbury; 

Ontario Div. Mines Prelim. Map P.367, Geol. Com 
pilation Series, Scale 1 inch to 2 miles.

Ontario Dept. Mines
1924: Report of the Ontario Iron Ore Committee (with 

appendix) 1923.

Quirke, T.T.
1922: Wanapitei Lake Map-Area; Geol. Surv. Canada, 

Summary Report, 1921, part D, p.34-50.

109



PRECAMBRIAN - GRENVILLE PROVINCE

NO. 20 REGIONAL STRUCTURE AND STRATIGRAPHY

OF THE EELS LAKE AREA 

HALIBURTON AND PETERBOROUGH COUNTIES

E.G. Bright
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INTRODUCTION

In 1975 and 1976, the writer completed a semi- 
detailed mapping program of the Cavendish-Anstruther 
area, southwest of Bancroft. This study was the initial 
stage of a three-year program directed towards a synop 
tic reconnaissance mapping project in 1977 of the Eels 
Lake area, a region encompassing most of the Bancroft 
uranium belt of the Grenville Province. The primary 
objectives of this program were to better define the 
regional stratigraphy and structure of the area and con 
currently obtain a more detailed understanding of the 
geological setting and related metalogenic controls of 
the mineral deposits in the Bancroft area.

LOCATION

The Eels Lake area covers about 1000 km 2 (400 
square miles) and is bounded by Latitudes 44045' to 
45000"N and Longitudes 78000" to 780 30"W. The 
villages of Gooderham and Tory Hill are located in the 
north-central part of the area; the village of Apsley is 
located in the southeastern corner of the area; and the 
town of Bancroft lies approximately 13 km (8 miles) 
northeast of the map-area. Primary access from the east 
is via Highway 28, north from Peterborough to Highway 
121 west to Tory Hill; and from the west via Highway 
121 north from Lindsay to Highway 503 east to 
Gooderham.

Geologist, Precambrian Geology Section, Geological Branch,
Ontario Ministry of Natural Resources, Toronto.
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trial minerals, particularly mica, apatite, nepheline and 
feldspar has been carried out at numerous localities
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throughout the area since before the turn of the cen 
tury. With the subsequent discovery and development 
of economic uranium deposits during the early 1950s, 
most exploration since that time has been directed 
towards the re-evaluation of known major uranium de 
posits as well as a search for potentially new economic 
deposits of uranium. During the 1976-1977 field season, 
Kerr Addison Mines Limited carried out work programs 
on several properties optioned from Cam Mines Limited 
in Cardiff Township; Imperial Oil Limited explored 
several properties optioned from Amalgamated Rare 
Earth Mines Limited in Cardiff and Monmouth Town 
ships as well as properties held by Mandarin Mines 
Limited and Canadian All Metals Explorations Limited 
in Monmouth Township. Powerex Resources Limited 
carried out exploration programs in Cardiff Township 
for uranium; and Copper Lake Explorations Limited 
and Camindex Mines Limited in Anstruther Township. 
Goshawk Mines Limited trenched and drilled a surficial 
deposit of vermiculite south of Catchacoma Lake in 
Cavendish Township.

GENERAL AND STRUCTURAL GEOLOGY

The Eels Lake area (covered by aeromagnetic map 
146G, GSC 1953) lies within the northwestern part 
of the Central Metasedimentary Belt, a tectonic sub 
division of the Grenville Province of the Canadian 
Shield (Wynne-Edwards 1972). The map-area lies less 
than 30 km (20 miles) south of the inferred uncon 
formable regional contact zone between the Middle to 
Late Precambrian Grenville Supergroup, a predomin 
antly miogeosynclinal metasedimentary sequence (see 
Table 1) and the older, predominantly eugeosynclinal, 
biotite-rich quartzofeldspathic gneisses of the Middle 
Precambrian Central Gneiss Belt (Wynne-Edwards 
1972).

Oval- to elliptical-shaped mantled basement gneiss 
domes of similar Middle Precambrian gneiss, migmatite 
and migmatitic to locally homogeneous anatectic gneis 
sic plutons are exposed within the Middle to Late Pre 
cambrian supracrustal sequence in two large areas 
within the Eels Lake map-area. The geology of the 
southeastern part of the area (central Anstruther and 
western Cavendish Townships) is dominated by the 
13 km (8 mile) wide oval-shaped Anstruther mantled 
basement gneiss dome (see Figure 1). The basement 
gneiss complex is predominantly a well layered, grey to 
pinkish grey, biotite-rich sodic migmatite with grada- 
tional phases of migmatitic to locally homogeneous 
granodioritic gneiss. A more detailed description 
of this basement gneiss complex was outlined in last 
year's summary (Bright 1976). The geology of the 
northwestern part of the area (Glamorgan and western 
Monmouth Townships) is dominated by the north 

eastern portion of a large elliptical-shaped mantled 
basement gneiss complex, the Glamorgan Pluton (see 
Figure 1). This Middle Precambrian pluton, termed 
the Glamorgan gneiss by Chesworth (1966) has a dis 
tinctly different character, where exposed in the map- 
area from the Anstruther basement gneiss dome. The 
Glamorgan Pluton is a more homogeneous, massive to 
well foliated, medium- to coarse-grained, granodioritic 
to trondhjemitic gneiss with a finer grained marginal 
phase of granodioritic migmatite; the pluton, particu 
larly in its more homogeneous central phase, is intruded 
by numerous smaller irregularly shaped younger plutons 
and associated sills and dikes of massive to strongly 
foliated, fine- to coarse-grained diorite, syenite, grano 
diorite and quartz monzonite. These secondary felsic 
intrusive phases of the Glamorgan Pluton are tentatively 
correlated with the Middle Precambrian basement gneiss 
complex based on field observed differences in their 
structural fabric which is not apparent in the Middle 
to Late Precambrian supracrustal rocks of the Gren 
ville Supergroup. These supracrustal rocks unconform- 
ably mantle the older Anstruther and Glamorgan gneissic 
complexes and the basement-supracrustal contact itself 
is a broad zone of anatexis, migmatization, early to late 
tectonic plutonism and local infolding of basement and 
cover rocks of the Grenville Supergroup.

The isoclinally folded to complexly folded rocks of 
the Grenville Supergroup (see Table 1), mainly clastic- 
siliceous to calcareous sedimentary rocks and mafic to 
intermediate volcanic rocks, together with associated 
subordinate mafic, alkalic, and felsic intrusive rocks 
were subjected to a Late Precambrian orogeny consisting 
of polyphase deformation accompanied by regional 
metamorphism under conditions ranging from middle 
to upper almandine amphibolite facies rank. Felsic 
plutons (some anatectic gneissic bodies) of several ages 
were emplaced at successive stages, before, during and 
after culmination of this high-rank metamorphism and 
deformation. The gneissic quartz monzonite to granite 
Cheddar Pluton in Cardiff and Monmouth Townships, 
in the northeastern part of the map-area (see Figure 1) 
is an anatectic granitic body developed by a high degree 
of partial melting and subsequent recrystallization of 
the basal arkosic metasediments of the Grenville Super 
group (Table 1). The contact between these arkosic 
metasediments and the Cheddar Pluton is a broad 
gradation zone of decreasing stages of anatexis and 
migmatization. Only the southern part of the regionally 
U-shaped Center Lake Pluton occurs in the map-area, 
northeast of the Cheddar Pluton (see Figure 1). Within 
the map-area, the Center Lake Pluton is predominantly 
pink, medium-grained, massive to foliated leucocratic 
granite to quartz monzonite. This felsic intrusion forms 
part of the Cardiff dome, an intrusive complex of 
granitic and syenitic, irregularly shaped to arcuate 
sills and infolded metasediments and metavolcanics
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Figure 1 - Generalized regional stratigraphy and structure in the Eels Lake area

(Hewitt 1957), which form another 10 km (6 mile) wide 
oval-shaped centre of uplift in northern Cardiff Township, 
just to the north of the Eels Lake area.

During the waning stages of regional metamorphism 
and deformation, potassic leucocratic granite pegmatite 
and pegmatitic granite, and locally syenite sills and dikes 
(some spatially associated with uranium-thorium miner 
alization) were emplaced throughout the entire sequence 
of metamorphosed Middle to Late Precambrian supra 
crustal rocks, particularly those that mantle four domi 
cal-shaped structures previously described and shown on
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Figure 1. These late-tectonic, potassic pegmatitic 
sills and dikes are rare or absent in (1) the Middle 
Precambrian basement gneiss complexes, and (2) in 
the lower grade amphibolite facies metamorphosed rocks 
in Chandos Township, the southeastern part of the map- 
area, north and northeast of the village of Apsley.

Grenville Supergroup Stratigraphy

The results of this season's field studies together 
with those of previous years in the Bancroft region
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TABLE 1 REGIONAL STRATIGRAPHIC SUCCESSION OF THE MIDDLE TO LATE PRECAMBRIAN GRENVILLE 
SUPERGROUP IN THE EELS LAKE AREA.

GROUP FORMATION LITHOLOGY THICKNESS REMARKS

MAYO SALERNO3 ARKOSIC SANDSTONE AND THICK QUART 
ZITE UNITS (Biotite-poor quartzofeldspathic 
gneiss and clean fine-to medium-grained quartzite)

APSLEY THINLY INTERBEDDED FELDSPATHIC
ARENITE AND GREYWACKE; SUBORDINATE 
FERRUGINOUS ARENITE AND MINOR 
MARBLE (Biotite-rich and biotite-poor quartzo 
feldspathic gneiss)

DUNGANNON DOLOSTONE AND LIMESTONE; SUBORDINATE 
CALCAREOUS SANDSTONE AND SILTSTONE; 
MINOR ARKOSIC SANDSTONE, CHERT AND 
MAFIC TUFF (Dolomitic and calcitic marble, calc- 
silicate gneiss, amphibolite, biotitic quartzo- 

________ feldspathic gneiss and quartzite)^^^^^^^^^^^^

240-600 m Mainly in NW Caven- 
(800-2000 feet) dish Tp. and SW 

Glamorgan Tp.
300-600 m Only occurs in 
(1000-2000 feet) Chandos Tp. and SE 

Anstruther Tp.

300-1350 m Thickness increases in 
(1000-4500 feet) the southeastern and 

southwestern parts of 
Eels Lake area

HERMON TORY HILL3 THINLY INTERBEDDED LIMESTONE, CAL 
CAREOUS GREYWACKE, ARKOSIC SAND 
STONE, AND CHERT; SUBORDINATE TUFF 
(Calcitic silicated marble, calc-silicate gneiss, clean 
quartzofeldspathic gneiss, impure quartzite; minor 
amphibolite)

EELS LAKE3 THINLY INTERBEDDED CALCAREOUS AND 
FELDSPATHIC GREYWACKE; SUBORDINATE 
TUFF, MARBLE AND QUARTZITE (Calc- 
silicate gneiss, biotitic quartzofeldspathic gneiss, 
amphibolite, and aluminous gneiss and schist)
MAFIC TO INTERMEDIATE METAVOLCANICS; 
MINOR FELSIC METAVOLCANICS AND 
METASEDIMENTS (Amphibolite, calc-silicate 
gneiss, feldspathic and aluminous gneiss)

CAVENDISH3 MAFIC TO INTERMEDIATE METAVOLCANICS; 
SUBORDINATE FELSIC METAVOLCANICS; 
MINOR METASEDIMENTS AND MARBLE 
(Amphibolite, biotitic quartzofeldspathic gneiss 
and aluminous gneiss)

CLANRICARDEa ARKOSIC SANDSTONES AND SILTSTONES; 
SUBORDINATE FELDSPATHIC AND CAL 
CAREOUS GREYWACKE 
(Biotite-poor quartzofeldspathic gneiss; Subor 
dinate biotite-rich gneiss, and calc-silicate gneiss)

CATCHACOMAa -b INTERBEDDED FELDSPATHIC ARENITE AND 
GREYWACKE; SUBORDINATE CALCAREOUS 
GREYWACKE, MINOR TUFF (Biotite-and 
hornblende-biotite quartzofeldspathic gneiss; 
subordinate calc-silicate gneiss and amphibolite)

MONMOUTH3 LIMESTONE AND DOLOSTONE; MINOR
GREYWACKE SILTSTONE (Calcitic to dolo- 

_________ mitic marble; minor biotite-rich gneiss)

•^ 30-1350 m Mainly in northern 
(^ 100-4500 feet) part of Eels Lake area; 

thins rapidly south 81 
east of Gooderham. 
Probably facies change 
equivalent of Upper 
Clastic Member of 
Eels Lake Formation.

150-300 m Regionally distributed 
(500-1000 feet) Thinnest in Tory Hill- 

Gooderham area.

300-900 m Thickest units occur 
(1000-3000 feet) in SW Cardiff Tp. and 

SE Anstruther Tp.

600-1500 m Thickest in SW Caven- 
(2000-5000 feet) dish Tp.; probably 

stratigraphic equiva 
lent of lower unit of 
Eels Lake Formation.

150-450 m Mainly occurs in 
(500-1500 feet) northern Anstruther 

Tp.

*C 150-600 m Thickest in southern 
K 500-2000 feet) Cavendish Tp.

<30-900 m Occurs mainly in the 
K100-3000 feet) eastern half of Eels 

Lake area.
ANSTRUTHER 
LAKE

UPPER INTERBEDDED FELDSPATHIC GREYWACKE 
SUBUNIT AND ARKOSIC SANDSTONE AND SILTSTONE; 

MINOR CALCAREOUS MUDSTONE (Biotite- 
poor to biotite-rich quartzofeldspathic gneiss; 
minor calc-silicate gneiss)

LOWER ARKOSE AND ARKOSIC SANDSTONE AND 
SUBUNIT SILTSTONE; SUBORDINATE GREYWACKE

(Biotite-poor quartzofeldspathic gneiss ± T-5%
magnetite)

UNCONFORMITY

300-1500 m 
(1000-5000 feet)

Unit thins towards 
northwestern part of 
Eels Lake area where 
it is predominantly 
the Lower Subunit.

MIDDLE 
PRECAMBRIAN 
BASEMENT 
GNEISS

SODIC BIOTITE-RICH LAYERED MIGMATITE 
TO MIGMATITIC GRANODIORITIC TO 
TRONDHJEMITIC GNEISS

^00 m 
O 2000 feet)

Exposed as mantled 
gneiss domes in 
Grenville supracrustal 
rocks.

a Proposed new stratigraphic subdivisions in the Mayo and Hermon Groups. 
^Previously termed Mississagua formation (Bright 1976).
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have enabled the writer to establish a regional correla 
tion of the major stratigraphic succession of the Gren 
ville Supergroup and general lithology of formations of 
the Mayo, Hermon and Anstruther Lake Groups (Bright 
1976) throughout and beyond the boundaries of the 
Eels Lake area. This proposed regional stratigraphic 
succession is shown in Table 1 and the general distri 
bution of the Mayo, Hermon, and Anstruther Lake 
Groups is shown in Figure 1. A more detailed descrip 
tion of the various units with regard to regional facies 
changes and possible stratigraphic correlation of units 
in different parts of the Cavendish-Anstruther Town 
ships area is given in last year's summary (Bright 1976). 
The major exception is the newly proposed Tory Hill 
formation of the Hermon Group. This unit, predom 
inantly thin to medium interbedded impure marble, 
calc-silicate gneiss, quartzite and amphibolite gneiss 
thickens appreciably (up to 1400 m or 4,500 feet) 
around the Glamorgan Pluton in Glamorgan and 
Monmouth Townships and field evidence indicates, 
that it is a facies change equivalent of the Eels Lake 
metavolcanic-metasedimentary formation, the major 
lithostratigraphic unit of the Hermon Group in the 
southern and northeastern parts of the map-area.

Regional Structure

On a regional scale, the Eels Lake area encompasses 
a major northeast-plunging arch, termed by the writer 
the Bancroft Anticlinorium. This structure consists of 
two converging major anticlines (see Figure 1), the 
Sommerville-Monmouth Anticline in the northwestern 
part of the area, and the Harvey-Cardiff Anticline, a 
80 km (50 mile) long NNE-trending anticlinal zone of 
four regional domes that traverses the central part of 
the area. The main axial trace of the Bancroft Anti 
clinorium lies near and along the Harvey-Cardiff anti 
clinal structure of previously described mantled gneiss 
domes and plutons and the two major anticlines con 
verge along this main axial trace near the town of Ban 
croft, approximately 13 km (8 miles) northeast of the 
map-area. Within the map-area these two major anti 
clines are separated by a major southeasterly trending, 
overturned, isoclinally to complexly folded, synclin 
orium that is over 13 km (8 miles) wide southwest of 
Gooderham but pinches out to less than 1.6 km (1 
mile) wide northeast of Tory Hill, a village to the south- 
east of Bancroft.

ECONOMIC GEOLOGY

Stratabound Iron Oxide and Iron Sulphide 
Deposits in Marble

Potentially economic deposits of iron oxide (magnetite 
and hematite) as well as iron sulphides with associated 
base-metal mineralization are concentrated within the 
stratigraphically lowest marble sequence (Monmouth 
formation) of the Grenville Supergroup. In Anstruther 
Township, these deposits consist of magnetite and mag- 
netite-pyrite-pyrrhotite-minor chalcopyrite mineraliza 
tion.

The Biron Bay Gold Mines Limited deposit in north 
east Anstruther Township consists of three magnetite- 
rich lenses within a 900 m (3,000 foot) strike length of 
magnetite-pyrite-pyrrhotite mineralization. The largest, 
the C zone has a drill-indicated strike length of about 
300 m (1,000 feet) with magnetite-rich lenses ranging 
in width from 8 to 40 m (25 to 130 feet) (Evans 1973). 
Preliminary work to date on the other two zones has 
indicated only limited amounts of magnetite-rich 
material.

In Cavendish Township, deposits of this type consist 
mainly of disseminated to massive pyrite and pyrrho 
tite along contacts between marble and ferruginous 
feldspathic quartzite and recrystallized chert. Thin 
layers of massive hematite and magnetite also occur 
along similar contacts within this same marble unit. 
Massive layers of pyrite and pyrrhotite up to 3.7 m (12 
feet) thick occur in this marble unit: (1) on the N/2 
Lot 18, Concession IV; (2) on the SVz Lot 16, Conces 
sion IX; (3) on Lot 19, Concession XII; and (4) on the 
S/2 Lot 16, Concession X, Cavendish Township. On the 
latter occurrence, Briar-Court Mines Limited encoun 
tered minor copper and silver mineralization in a massive 
1.5 m (5 feet) wide band of pyrrhotite (Assessment Files 
Research Office, Division of Mines, Toronto).

Minor disseminated pyrite, pyrrhotite and locally 
flakes of specular hematite were observed in a few thin 
rusty metasiltstone interbeds in the band of impure 
marble that trend northeasterly between Gooderham 
and Tory Hill (Figure 1). These marble units belong to 
the Mayo Group and are younger than those sulphide- 
bearing marble units described above in Cavendish and 
Anstruther Townships.

Stratabound Sulphide Deposits in Metavolcanics

Rusty zones and strataform, disseminated pyrite 
and pyrrhotite mineralization are present in the meta- 
volcanics in Cavendish Township: (1) west of Laronde 
Lake on the N]4 lots 21 to 26 inclusive, concession 
XVIII; (2) along St. Croix Creek on the NX2 lots 8 and 
9, concession XIV, as well as lots 11 and 12, conces 
sions XV and XVI; and (3) at several localities in the 
wide band of metavolcanics that underlies most of 
lots 6 to 15 inclusive, concessions l to VII. Minor 
blebs and stringers of chalcopyrite associated with 
disseminated pyrite and pyrrhotite are present in the
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metavolcanics near the southern parts of lots 12 and 1 3, 
concession VI, Cavendish Township. In the northeastern 
part of the map-area, mafic to intermediate metavol 
canics are intercalated with metasediments on the 
eastern side of the Cheddar dome in southern Cardiff 
Township as well as in a northeast-trending band on 
the southeast side of Highway 28 in southeast Cardiff 
and northwest Chandos Townships; felsic metavolcanics 
are present locally. These metavolcanics and metasedi 
ments, previously considered to be entirely metasedi 
ments should be considered as exploration targets for 
potential base metal and gold deposits.

Nickel-Copper Sulphide Deposits in 
Mafic Intrusive Rocks

Disseminated pyrite-pyrrhotite and pyrite-pyrrhotite- 
minor chalcopyrite mineralization was observed in some 
of the premetamorphic Middle to Late Precambrian 
layered mafic complexes in northern Cavendish Town 
ship; particularly those located near Salmon Lake and 
southeast of Salerno Creek. These sulphide occurrences 
are of economic interest from the standpoint of nickel 
exploration because potentially economic concen 
trations of nickel sulphides have been found in similar 
mafic intrusive rocks, the Glamorgan-Hadlington Lake 
metagabbroic complexes in southeast Glamorgan Town 
ship and southwest Monmouth Township (Northern 
Miner 1974). The Bark Lake metagabbro in northwest 
Glamorgan Township as well as the Minnicock Lake 
metagabbro are genetically related to these intrusions, 
however no sulphide mineralization has been reported 
to date in these bodies.

Uranium Deposits

The Bancroft uranium belt, much of which is encom 
passed within the Eels Lake area has produced from 
four prinicipal mines, the Faraday (now Madawaska 
mine, Bicroft, Greyhawk and Dyno mines, approxi 
mately 100 million dollars worth of uranium oxide 
(UaOg) between 1956 and 1964 (Hewitt 1967). About 
90 percent of this production came from the former 
Faraday and Bicroft deposits. The Madawaska mine (the 
former Faraday mine) re-commenced production in late 
1976 at a projected production capacity of 1,500 tons 
per day with an estimated grade exceeding 1.5 Ibs 
UsOg per ton. Several large energy resource-oriented 
companies such as Kerr Addison Mines Limited and 
Imperial Oil Limited are presently carrying out re- 
evaluation exploration programs and feasibility studies 
on other major uranium deposits in the map-area, 
principally in Cardiff and Monmouth Townships.

STRATIGRAPHIC AND STRUCTURAL CONTROLS 
ON URANIUM DISTRIBUTION

Within the Eels Lake area there are over 100 known 
uranium deposits which have been documented by 
Satterly (1956), Hewitt (1967) and Bright (1974; 
1975). With the exception of a few minor occurrences, 
most of these uranium deposits occur in the metasedi 
ments and metavolcanics of the upper Hermon Group, 
particularly the Eels Lake, Tory Hill and Cavendish 
formations (Table 1). These deposits are spatially associ 
ated with late tectonic, potassic granitic to locally syenitic 
pegmatite sills (and or dikes) which have intruded these 
formations near and adjacent to the mantled gneiss domes 
and felsic plutons (Figure 1), a region in which the rocks 
underwent regional metamorphism of at least upper 
almandine-amphibolite facies rank.

In the northern half of the Eels Lake map-area there 
is a prominant northeast-trending belt of leucocratic to 
biotite-hornblende-pyroxene-nepheline-bearing, pink to 
green, syenitic gneissic rocks (not shown on Figure 1) 
intercalated with the upper members of the Eels Lake 
and Tory Hill formations which on a regional scale ap 
pear to be stratigraphic facies change equivalents. This 
contaminated syenitic gneiss unit (1) appears on both 
sides of the Gooderham-Tory Hill synclinorium (Figure 
1); (2) has a continuous strike length of over 58 km (36 
miles) and extends a further 65 km (40 miles) northeast 
ward beyond the boundaries of the map-area; and (3) 
does not appear to occur in the younger metasediments 
of the Mayo Group. This pre-metamorphic contaminated 
syenitic gneissic unit (not shown on Figure 1) is dis 
tinctly different from the late, massive to weakly foli 
ated, intrusive syenites in the area. The writer con 
siders that this regional syenitic gneissic unit may have 
originally been a sequence of trachytic volcanic tuffs, 
flows and associated subvolcanic intrusive rock depo 
sited penecontemporaneously with the clastic and 
chemical sediments of the upper Hermon Group. The 
mafic to intermediate metavolcanics, particularly the 
predominantly intermediate to felsic (and possibly 
trachytic metavolcanics) and associated volcaniclastic 
metasediments of the Hermon Group in the northern 
part of the Eels Lake area are of special significance 
because they may represent a primary igneous source 
of uranium which could have contributed to the pre 
metamorphic localization of supergene concentrations 
of uranium in the sedimentary basin.

Figure 1 shows only eight out of the 100 or more 
uranium deposits, six of which have reasonably assured 
reserves of 100,000-1,000,000 tons with an average 
grade exceeding 1.5 Ibs UsOg per ton (Robertson 
1975). Some of these deposits and many other signi 
ficant uranium deposits in the area occur within or 
adjacent to several major NNE-trending zones of 
faulting, shearing and cataclasis. The Bicroft zone of

115



PRECAMBRIAN- GRENVILLE PROVINCE

uranium deposits (the deposit on the east side of the 
Center Lake Pluton on Figure 1) is traversed by one 
such zone of faulting. A second major NNE-trending 
fault zone, located about 3.2 km (2 miles) south of 
the Center Lake felsic pluton, has been interpreted by 
the writer as the offset southwest extension of the 
McArthurs Mills Fault (Hewitt 1957). The Madawaska 
mine (the former Faraday mine) and the Greyhawk mine 
(a past producer) located approximately 8 km (5 miles) 
northeast of the Eels Lake map-area, both occur along 
this zone of faulting; regional studies in this area have 
shown that the host rocks for these two mines can be 
correlated with the Eels Lake formation of the Hermon 
Group. Within the map-area, the writer has observed a 
younger prominent north-striking set of faults, shears 
and fractures within and near zones of uranium min 
eralization.

TYPES OF RADIOACTIVE MINERAL DEPOSITS

The uranium deposits of the Eels Lake area fall into 
two major categories as follows.

(1) Uranium deposits in and adjacent to late tectonic 
pegmatitic granite sills. The uranium mineralization, 
principally uraninite and uranothorite occurs mainly 
as disseminations or fracture-vein fillings within or 
immediately adjacent to the contact with late tectonic 
potassic pegmatitic granite sills (or dikes) which have 
intruded almandine-amphibolite facies rocks of the 
upper Hermon Group. The uranium-bearing pegma 
titic intrusions (locally syenitic) commonly exhibit 
contaminated border zones containing partially 
assimilated screens or inclusions of calc-silicate gneiss, 
amphibolite, and aluminous schist and gneiss; marble 
xenoliths are occasionally present. Associated with this 
wall rock assimilation and accompanying metasomatism 
may be (i) a red discolouration (hematization) of the 
feldspar and quartz in the pegmatitic granite; (ii) the 
secondary development of hornblende and pyroxene 
phenocrysts and smokey quartz aggregates in the 
pegmatitic granite; and (iii) the late development of 
magnetite, iron sulphides, molybdenite, chalcopyrite, 
tourmaline and fluorite-calcite either as minor dissem 
inated grains, irregular small patches or fracture-vein 
fillings in the pegmatite proper or in the adjacent wall 
rock gneisses (some of the latter are uranium-bearing).

(2) Uranium deposits in carbonate metasediments. 
This type of uranium deposit, often in the past referred 
to as skarn deposits occur mainly in local zones of 
secondary deformation and recrystallization of the 
thinly interbedded marble, calc-silicate gneiss, quart 
zite and arkose units of the Tory Hill formation, or 
facies member-equivalent units of the Eels Lake forma 
tion in the northern part of the map-area. These zones 
of uranium mineralization are spatially associated with

units of intercalated hybrid syenitic gneiss. The min 
eralization is usually concentrated in the silicated 
marble and marble-calc-silicate gneiss units of 
the Tory Hill formation, where these metasediments 
have been subjected to a post metamorphic late phase 
of fracturing, brecciation and subsequent recrystalliza 
tion.

The mineralization, principally uraninite, subordin 
ate uranothorite, minor thorite, pyrochlore and beta 
fite occurs mainly as disseminated grains in coarse- 
grained, pinkish white to salmon pink, marble which 
generally contains up to 10 percent accessory porphyro- 
blasts of apatite, pyroxene, subordinate fluorine-rich 
amphibole, scapolite, fluorite and minor magnetite and 
iron sulphides. In many places the host rock is recrystal- 
lized tectonic breccia containing irregular patches and 
angular fragments of calc-silicate gneiss in which the 
uraniferous apatite-pyroxene-rich marble matrix con 
tains numerous angular fragments (many uraniferous) 
of pyroxene-rich calc-silicate gneiss, massive to gneissic 
pink leucocratic syenite, and rusty coloured mafic-rich 
syenitic gneiss. Both the uraniferous marble matrix and 
contained fragments may be crosscut by (uranium- 
bearing) pyroxene-rich and/or calcite-apatite-fluorite- 
rich discontinuous veins and dikelets. In places where 
brecciation is not readily apparent, the uranium min 
eralization mainly occurs in the pyroxene-rich layers 
(up to 90 percent) in the intercalated units of 
apatite-rich marble, subordinate calc-silicate gneiss 
and mafic-rich to mafic-poor syenitic gneiss.

These deposits, are often intruded by the late tec 
tonic potassic pegmatite dikes and sills which are the 
main host rocks as previously described for the uranium 
mineralization in the southern and eastern part of the 
Eels Lake area (Type 1). These late tectonic pegmatitic 
bodies are locally radioactive along their contacts where 
the pegmatite contains partially assimilated uranium- 
bearing apatite-pyroxene-rich marble and calc-silicate 
gneiss country rock xenoliths; fenitization of these 
xenoliths is common. In places the late tectonic peg 
matitic body itself which for the most part is only weak 
ly radioactive is crosscut by (i) uranium-bearing, pyro 
xene-rich veins and dikelets; and (ii) calcite-apatite ± 
fluorite and calcite veins and dikelets, which can be 
seen developing in and emanating from the uraniferous 
apatite-pyroxene-rich marble country rock.

CONCLUSIONS AND EXPLORATION 
RECOMMENDATIONS

An important fact to note when exploring for uran 
ium deposits in the map-area is that the late tectonic, 
potassic, pegmatitic granite sills are as abundant in the 
Anstruther Lake Group and the Mayo Group as in the 
Hermon Group, but to date no important concentration
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of uranium mineralization has been found in either of 
the first two groups. Field evidence clearly indicates 
that the late tectonic pegmatitic granite sills and dikes 
were formed by in situ anatexis and remobilization of 
the lower arkosic metasediments of the Anstruther 
Lake Group. All gradations from non-gran itized 
arkosic metasediments to anatectic pegmatitic granite 
were observed widely along the basement-cover contact 
zone between the Anstruther basement gneiss and the 
Grenville Supergroup (Bright 1976). Although a few 
minor occurrences of uranium mineralization do occur 
locally in the granitized arkosic units near the uncon 
formity exposed in Anstruther and Glamorgan Town 
ships, as well as in the anatectic Cheddar quartz mon 
zonitic pluton, field evidence strongly indicates that 
the bulk of the uranium was derived from the rocks 
of the Eels Lake, Tory Hill and Cavendish formations 
(in part or in whole lithostratigraphic facies equiva 
lents) of the upper Hermon Group. The late tectonic 
stage emplacement of the pegmatitic granites together 
with subsequent wall rock assimilation, metasomatism 
and faulting of the upper Hermon Group metasedi 
ments were ultimately responsible for the final re 
mobilization, and major concentration and deposi 
tion of the uranium.

Future exploration programs for uranium deposits 
in the Eels Lake area should therefore concentrate on:

(1) Those pegmatitic sills and dike swarms cutting 
the rocks of the upper Hermon Group;
(2) Units of apatite-pyroxene-rich marble in the 
Tory Hill formation near or adjacent to syenitic 
gneiss where a post-metamorphic secondary stage 
of fracturing, brecciation and re-crystallization 
has taken place.
Both types of uranium deposits are particularly 

concentrated near regional structural domes and region 
al NNE-trending fault zones (Figure 1).
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N0.21 KALADAR AREA

COUNTIES OF FRONTENAC AND LENNOX AND ADDINGTON

J.M. Wolff1

ODM

LOCATION MAP Scale: 1:1,584,000 
or 1 inch to 25 miles

LOCATION AND ACCESS

The Kaladar area covers about 250 km 2 (100 square 
miles) and is bounded by Longitudes 77 0 00'W and 
77 0 15'W and Latitudes 440 37'30"N and 440 45'N. The 
village of Kaladar is situated in the south-central part of 
the area about 2.5 km (1.5 miles) north of the southern 
boundary.

Access to much of the field area is good via Highways 
7 and 41, and a few secondary roads. The number of 
trails is limited and lake access is poor with the excep 
tion of Kennebec Lake which penetrates the east boun 
dary.

1 Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

In 1977 the writer completed detailed mapping of 
the Kaladar area as part of the continued detailed map 
ping of the southern Grenville structural province 
(Central Metasedimentary Belt subdivision of Wynne- 
Edwards 1972). The adjacent map-sheet to the north 
had been mapped in 1976 (Moore 1976).

MINERAL EXPLORATION

Scattered prospecting and mining activity has gone 
on in the area from the 1880s to the 1940s. The activity 
was mostly limited to surface operations for both 
metallic (gold and chalcopyrite), and non-metallic 
(quartz, feldspar, muscovite and actinolite) minerals
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(Carter 1903; Corkhill 1970; Hopkins 1921; Miller and 
Knight 1913; Tremblay 1940; Harding 1944). The only 
underground operation in the map-area to date was the 
Addington gold mine near Flinton, (Harding 1944). 
This mine is no longer in production and only traces 
of the operation remain in overgrown bushland. A 
number of surface occurrences of gold, chalcopyrite, 
arsenopyrite, pyrite and molybdenum were also found 
during this period.

Since 1940 little exploration work has been carried 
out in the area. The most significant is that of Glenshire 
Mines Limited, whose properties overlap into the south 
eastern part of the field area. Rather extensive geo 
physical and geological work plus diamond drilling has 
been carried out by Glenshire Mines Limited revealing 
base metal suphide and uranium occurrences (Assess 
ment Files Research Office, Geological Branch, Toronto). 
Recent airborne radiometric work by the Geological 
Survey of Canada (GSC 1976), suggested the existence 
of potential uraniferous zones in the map-area resulting 
in the staking of claims during 1977 by Hudson Bay 
Exploration and Development Company Limited in 
the northeast, east-central and southwest-central por 
tions of the map-area and by Canadian Occidental 
Petroleum Limited in the southeast portions of the 
area.

GENERAL GEOLOGY

The bedrock of the map-area is composed of a 
number of different stratified and massive lithologies 
which are divided into four major units (listed in order 
of apparent decreasing age).

(1) Tudor Metavolcanics (continuous with the meta- 
volcanics mapped by Moore (1976) in Barrie and Angle 
sea Townships). In Kaladar Township, these rocks 
comprise mainly fine-grained and calcareous amphi- 
bolites but ultramafic and intermediate varieties locally 
occur.
(2) "Grenville Series" group (after Harding 1944) is 
composed of well foliated to gneissic and locally schis 
tose rocks which can be divided into three subgroups: 
a. calc-silicate hornblende-bearing gneiss; 
b. massive crystalline and fragmental dolomitic marbles; 
c. siliceous paragneiss; 
d. aluminous schist.
(3) Plutonic group composed of four distinguishable 
types:
a. Mafic plutonic group, intrusive into the Tudor Meta 
volcanics is composed of hornblende syenite, hornblende 
syenodiorite and hornblende monzonite, 
b. Potassic plutonic group including both the Addington 
and Sheffield intrusion which are granitic to quartz 
monzonitic in composition. The first, however, is

uniformly foliated while the latter displays swirl 
foliation.
c. Granodioritic plutonic group consisting in the map- 
area mainly of the Elsevir Batholith which is a massive 
to weakly lineated granodioritic intrusive body, 
d. Multi-phase plutonic group is composed entirely of 
lineated to weakly foliated rocks of the Northbrook 
Batholith. Compositionally the batholith is mainly 
granodioritic but contains significant zones of granite, 
quartz monzonite and minor trondhjemite. 
(4) Flinton Group (Moore and Thompson 1972; Moore 
1976), a formally defined, largely metaclastic succession 
containing mafic, carbonate, siliceous and aluminous 
metasediments resting unconformably on the above 
groups.

Sutoequent to those events the sequence was locally 
intruded by granitic and pegmatitic dikes and sills, 
the latter often possessing screens and inclusions of 
country rock. Stratigraphic thicknesses are difficult to 
determine due to a high degree of infolding in the strati 
form rocks. All the rocks of the area have been meta 
morphosed to the middle almandine-amphibolite facies 
of metamorphism.

New information of importance in the map-area since 
Harding's report (1944), includes the recognition of a 
mafic body intrusive into the lower portions of the 
Tudor Metavolcanics; the correlation of the Flinton 
Group with the metaconglomerate and aluminous meta 
sediments of Harding's (1944) "Grenville Series"; the 
recognition of several distinct phases within the North 
brook batholith; and the delineation of several periods 
of plutonism in the area.

Pleistocene outwash deposits including sand, silt, clay 
and till dot the area, with rather prominent sand plains 
in the vicinity of Flinton and Northbrook.

STRUCTURAL GEOLOGY

Although structurally complex the map-area exhibits 
strong regional trends which fan from north in the 
western portion to northeast in the eastern portion. Pri 
mary planar features are faintly preserved in the Flinton 
Group, trend N to N60E, and dip moderately. Three 
periods of deformation are distinguishable. The earliest 
deformation is generally represented by foliation- 
gneissosity and local schistosity, with strike trends 
which range much the same as the primary features in 
the Flinton Group but can intersect one another. In the 
"Grenville Series" group this gneissosity and schistosity 
trends about N50E and dips moderately. Lineations 
associated with the first deformation are generally 
limited to the intersection of bedding and cleavage in 
the Flinton Group.

Structures of the second deformation are typified by
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both major and minor folds. One such large fold struc 
ture is the Clare River Synform. This structure closes 
to the southwest of the map-area (Schwerdtner et al. 
1977), but is a tightly folded isoclinal structure. The 
axial trace is essentially parallel to the foliation of the 
first deformation. Minor folds in the Clare River Syn 
form exhibit lineations generally plunging shallowly 
S40W, and close northeasterly. Contemporary lineations 
of fold hinges in the Flinton Group have similar azi 
muths but steep plunges. The lineations in the North- 
brook batholith conform to the lineations mentioned 
above suggesting the batholith was also affected by 
the second deformation.

Evidence of a third deformation event is minimal 
but consists of NW-trending, steeply plunging fold 
hinges in the Flinton Group and inconsistencies in the 
direction of plunge in various minor folds of the second 
deformation period.

The plutonic groups also exhibit large scale faults or 
lineaments which trend NW and NE but have little 
offset.

ECONOMIC GEOLOGY

The area possesses economic potential for the fol 
lowing metals: gold, copper, molybdenum and the radio 
active element uranium, plus possible building stone 
material.

Gold as mentioned above had been mined in the area 
with some success until 1940. The Addington gold mine 
was developed to the 210 m (700 foot) level and it is 
reported that 250,000 tons of marginal grade ore was 
developed by 1938 (Harding 1944). This mine and other 
occurrences of gold tend to be concentrated along the 
unconformity of the Flinton Group and pre-Flinton 
units, especially the Tudor Metavolcanics. This relation 
ship is not unique to this area but was observed to the 
north (Moore 1976) and may provide a useful explora 
tion guide.

Although copper mineralization has not been of 
economic significance in the map-area in the past, its 
presence was commonly observed in the Tudor Meta 
volcanics northeast of Flinton. The mineralization 
occurs as disseminated chalcopyrite grains (usually 
l percent or less) in the carbonate-bearing amphibolites, 
suggesting these units may have base metal potential.

Molybdenum occurs as molybdenite in a scattered 
but somewhat systematic manner in the area. The 
mineralizaton observed is always located in white 
pegmatitic dikes trending S20E and lying near the 
southern contact of the Northbrook Batholith but the 
molybdenite is not continuous along strike of the 
pegmatites.

Uranium occurs at several localities in the map-area. 
The zone of most potential was located on the west

half of concession XI, lot 17, Kaladar Township, where 
the Flinton Group quartz pebble conglomerate is cut 
and/or migmatized by white pegmatitic dikes. This 
zone gave the highest (10,000 c.p.s., i.e. 50 times local 
background) total field (U + K + Th) anomaly but was 
very local.

It is quite possible that the area provides some poten 
tial for building stone material. Well exposed areas of 
the Northbrook granodiorite and Addington quartz 
monzonite-granite are easily accessible and may include 
possible sources of "grey" and "pink" granitic building 
stone.

Several sand and gravel pits are located off Highway 
41 north of Kaladar. These are of a small size and are 
worked to fulfill local needs periodically.
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N0.22 CLONTARFAREA 

RENFREW COUNTY 

S.G. Themistocleous'

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION

The Clontarf area is located to the west of the town 
of Renfrew and to the south of the town of Pembroke, 
a distance of approximately 31 km (19 miles) and 45 
km (28 miles) respectively; it is bounded by Latitudes 
450 22'30"N to 450 30'N and Longitudes 77000'W to 
77 0 15'W, encompasses approximately 250 km 2 (96 
square miles), and includes parts of Grattan, Sebastopol 
and South Algona Townships.

Highway 41, Highway 512, Opeongo Road and 
McGrath Road pass through the map-area. A series of 
secondary roads provides good access to much of the 
area.

MINERAL EXPLORATION

There are no records of mineral exploration in the

'Geologist, Precambrian Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

map-area in the Assessment Files Research Office, 
Division of Mines, Toronto. Most of the map-area 
is privately owned and the mining rights are patented.

The main deposits known, in this area, are apatite, 
feldspar, mica, molybdenum, iron, marl, stone (Satterly 
1944), sand and gravel and uranium.

Three apatite mines were operated in 1880 and one 
of them, Turners Island, was explored in 1943 for rare- 
element minerals (Satterly 1944).

From almost completely overgrown trenches dis 
covered in the summer of 1977, it seems that the area 
has been extensively explored in the past, probably for 
gold and possibly also for base metals. Most of the 
rusty rock exposures have been trenched and massive 
pyrite-pyrrhotite mineralization has been discovered.

An iron formation outcrops, in Grattan Township 
1.5 km (1 mile) to the east of Highway 41 (Concession 
9, Lot 16). Exploration (diamond drilling) of this iron 
deposit was carried out in 1900 by Canada Iron Fur- 
nance Company Limited, and 18,824 tons of ore 
running 48 to 50 percent iron were produced by the 
same company between 1901 and 1907 (Satterly 1944). 
In 1951 Algoma Ore Properties Limited optioned the 
property and conducted geological and magnetic surveys
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and diamond drilling (3267 m or 10,720 feet in 26 
holes). The option was subsequently dropped and since 
then no other work has been done on the property. 

Exploration for uranium was carried out by Opeongo 
Mines Limited in 1956, in Sebastopol Township south of 
Lake Clear, and one radioactive showing west of Kregurs 
Creek on Opeongo Road (Lot 39) was trenched. A 
selected sample from this trench collected during the 
summer of 1977, by a field party of the Mineral Depo 
sits Section, assayed 0.015 percent UsOg (assay by 
Mineral Research Branch). So far as is known no other 
mining activity has been carried on in the area since then.

GENERAL GEOLOGY

The Clontarf area lies within the Middle to Late Pre 
cambrian supracrustal sequence, in the Grenville Pro 
vince (see Ayres et al. 1971).

The oldest rocks in the area are coarsely recrystallized 
arkosic sandstone, greywacke, calcareous sandstone, and 
marble intercalated with thin calcareous layers which are 
preserved as clasts and flow fragments within a marble 
tectonic breccia. These rocks were intruded by diabase 
and graphic granite pegmatite dikes and plutonic rocks. 
These metasediments underlie most of Grattan Town 
ship and eastern and southern Sebastopol Township.

Several intrusive rock units were mapped. (1) Meta- 
gabbro dikes and sills and diorite dikes, intruded by 
granite pegmatite and syenite: the biggest body occurs 
east of Drefkes Lake through Musclow Lake where it 
pinches out; it is exposed again in Woermke, and contin 
ues along the west side of McDonalds Mountain and is 
offset by the Mount St. Patrick Fault eastwards for 
approximately 0.8 km 0/2 mile). (2) Potassic syenite, 
which has three distinct facies with respect to mafic 
minerals (pyroxene-rich, hornblende-rich and mafic- 
poor facies), is gneissic with metagabbro xenoliths and 
is intruded by: syenite, pegmatite and nepheline pegma 
tite dikes both parallel and crosscutting the gneissosity, 
by calcite veins which have syenite clasts and by peg 
matitic graphic granite. This unit occurs northwest of 
Lake Clear and extends westwards toward Cormac and 
Brudenell Township and northwards to Augsburg. 
(3) Gneissic quartz monzonite intrudes the syenite and 
is characterized by syenite pegmatite bodies which con 
tain coarse crystals and aggregates of apatite, amphibole, 
pyroxene, scapolite, and sphene. The quartz monzonite 
has numerous xenoliths of hornblende-biotite metasedi 
ments, marble, arkosic sandstone and calc-silicate. The 
quartz monzonite occurs both to the northwest and 
southwest of Lake Clear in Sebastopol Township. (4) 
Lineated sugary syenite intrudes the metasediments 
and plutonic rocks. It is strongly lineated with lime 
stone tectonic breccia skarn and metagabbro as xeno 
liths and is intruded by calcite veins and pegmatitic

granite. The lineated syenite occurs south of Lake 
Clear in Sebastopol Township.

All of the rocks described above were subjected to 
regional metamorphism that caused coarse recrystalliza 
tion, deformation and conversion of these rocks into 
gneisses. The mineral assemblages are indicative of upper 
almandine-amphibolite facies temperature and pressure 
metamorphic conditions.

During the waning of metamorphism granite pegma 
tite dikes were emplaced, followed by diabase dikes. 
Thin calcite veins were emplaced along shear planes, 
following the Ottawa-Bonnechere Graben structural 
break (Kay 1942).

Several outliers of Ordovician limestone and minor 
fossiliferous shale unconformably overlie the Precam 
brian rocks to the southwest and northwest of Lake 
Clear and in the northeast corner of the map-area.

The Pleistocene cover of unconsolidated clays, sands 
and gravels is extensive and bedrock outcrops are less 
than 20 percent.

STRUCTURAL GEOLOGY

The gneissic metasediments are complexly folded 
and tight isoclinal folds predominate throughout most 
of the area. The gneissosity and bedding are subparallel, 
trending north to northeast and dip at 10 to 40 degrees 
east to southeast. Lineations and minor fold axis are 
subparallel, and plunge shallowly to the southeast. 
Abrupt termination of formations, topographic linea 
ments and escarpments, and cataclastic features serve 
to outline one major fault, the Mount St. Patrick Fault. 
This fault cuts across the southern half of the map-area 
in a southeast direction, and belongs to the Ottawa- 
Bonnechere Graben system. The northeast block has 
been downthrown by approximately 460 m (1,500 
feet) (Kay 1942) and is the southern boundary of the 
Paleozoic outliers. Other faults of the same age as the 
Mount St. Patrick Fault are present. These faults are 
younger and crosscut older Precambrian faults trending 
north to northeast.

ECONOMIC GEOLOGY

Most of the area was examined with a geiger counter 
(TC 33-McPhar) for radioactivity. Radioactive showings 
from this survey were sampled and assayed for uranium, 
potassium and thorium. Six of the selected grab samples 
collected by the field party from Sebastopol and Grattan 
Townships were analyzed by the Mineral Research 
Branch, Division of Mines, and the following values 
were returned:
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Uranium Oxide
Sample

1 (Grattan Tp., cone. 16, lot 33)
2 (Sebastopol Tp., conc.12, lot 29)
3 (Sebastopol Tp., conc.12, lot 34)
4 (Sebastopol Tp., conc.12, lot 34)
5 (Sebastopol Tp., conc.12, lot 32)
6 (Sebastopol Tp., conc.12, lot 34)

0.51 "fc 
U.10% 
Q.68% 
0.1 8^0 
U.45% 
Q.37%

More than 25 radioactive showings have been de 
tected by the field party in the northern part of Sebas 
topol and Grattan Townships. Visible radioactive miner 
als occur as disseminations and rarely as fracture-vein 
fillings.

The radioactive mineralization (uranothorite) north 
of Lake Clear and south of Highway 512 is found within 
or immediately adjacent to the contact of arkosic 
sandstone (potassium rich) with quartz monzonite or 
potassic syenite. These contact areas are characterized 
by 30 to 40 percent introduced or remobilized material 
which comprises pyroxene-rich rock, calcite veins, 
syenite and granite pegmatites (intrusions) and meta 
morphic syenite and granite pegmatites (incipient 
pegmatization). Uranium mineralization is recognized 
by (1) red discoloration (hematization) (Bright 1976), 
(2) radiating fractures around metamict porphyroblasts, 
and (3) the presence of pyroxene-rich rock (meta- 
argillite?) together with calcite veins (usually carrying 
apatite), and pegmatitic syenite and granite.

Several late nepheline pegmatite dikes parallel and 
crosscut the gneissic potassic syenite within a 300 to 
460 m (1,000 to 1,500 feet) wide zone, in South Algona 
Township (Concession 1, Lot 18). An average of 25 to 
30 percent nepheline pegmatite occurs within this zone. 
Magnetite and biotite content of the pegmatites varies 
from 2 to 6 percent. The dikes are locally concentrated, 
and this suggests that some of the dikes may prove 
worthy of exploration.

Sulphide mineralization was observed by the writer 
in several places in the map-area. It occurs within marble, 
hornblende-biotite-plagioclase gneiss, metagabbro and 
gneissic syenite.

In the marbles of Grattan Township located by the 
present survey, sulphide-rich layers and lenses contain 
40 to 50 percent combined pyrite and pyrrhotite and 
are up to 1 by 3 m (3 by 10 feet) in size as exposed in 
three places. These sulphide-rich bodies were observed 
along strike in a 1 km (3,000 feet) long and 1 to 3 m 
(3 to 9 feet) wide zone.

In the hornblende-biotite-plagioclase gneiss of Sebas 
topol Township (north of Lake Clear), probable syn 
genetic massive sulphide mineralization consisting of 
20-30 percent pyrite and pyrrhotite was observed in 
three overgrown trenches. The three mineralized show 
ings occur along strike in a 300 m (1,000 feet) long
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zone and are up to 1 m (3 feet) in width. The full extent 
of the mineralization is not known.

The massive sulphide mineralization of western 
McDonalds Mountain is possibly volcanogenic and 
associated with mafic metavolcanics that outcrop 
nearby. The mineralized showing is 1 by 2 m (3 by 6 
feet) in size. The sulphide minerals pyrite and pyrrho 
tite make up almost 25 to 30 percent of the metagabbro.

In the gneissic syenite of Grattan Township (south 
of Highway 512) minor pyrite, pyrrhotite and chalco 
pyrite (up to 10 percent) mineralization is indicated 
by more than a dozen rusty gossans that are up to 2 
by 20 m (6 by 60 feet) in size and that were observed 
within a 360 m (1,200 feet) long and 6 to 18 m (20 
to 60 feet) wide zone. The syenite intrudes meta-arkoses 
and the sulphide mineralization is possibly related to 
these metasediments. Selected samples taken by the 
writer from this locality assayed 0.06 to 0.01 percent 
copper, and trace gold and silver (assays by Mineral 
Research Branch). This area may prove worthy of 
exploration because it is closely associated with uranium 
mineralization.

Apatite mineralization is associated with syenite 
bodies and gneissic quartz monzonite (Lumbers 1976). 
Apatite occurs as disseminations or massive aggregates 
within syenite pegmatite and late calcite dikes which 
vary in width from about 10 cm to 3 to 5 m (10 to 15 
feet). Euhedral apatite is common within the calcite 
dikes.
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N0.23 PEMBROKE AND RENFREW AREAS, DISTRICT OF NIPISSING AND 

COUNTIES OF RENFREW, FRONTENAC, LANARK, LENNOX AND ADDINGTON

S.B. Lumbers 1

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

LOCATION

The Pembroke and Renfrew map-areas cover about 
11 650 km 2 (4,500 square miles); the Pembroke area is 
bounded by Longitudes 78 0 00'W and the Ottawa River, 
and by Latitudes46000'N and 450 30'N; the Renfrew area 
is bounded by Longitudes 76 000'W and 77 0 30'W, and 
Latitudes 450 30'N and 450 00'N. One inch to one mile 
reconnaissance mapping of the Pembroke area, which 
commenced in 1975 (Lumbers 1975; 1976a) was com 
pleted during the 1977 field season. Work in the Ren 
frew area was confined largely to: 1) the Renfrew sheet, 
mapped previously by Quinn et of. (1956); 2) the

Curator of Geology, Royal Ontario Museum, Toronto.
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Arnprior sheet, mapped previously by Livingston et al. 
(1974); and 3) previously unmapped areas in Miller, 
North Canonto, and southern Brougham and Blithfield 
Townships.

MINERAL EXPLORATION

The main mineral deposits known in the areas mapped 
to date are apatite, asbestos, clay, feldspar, fluorite, 
graphite, iron, lead, magnesium, marl, mica, molyb 
denum, nepheline, peat, pyrite, rare earth minerals, 
stone, strontium, uranium, zinc, and sand and gravel. 
Many of the deposits are small and are not of current 
economic interest, but some production has been at 
tained from deposits of asbestos, clay (for production
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of brick and tile), feldspar, iron, mica, magnesium, 
molybdenite, pyrite, stone (mainly for lime and aggre 
gate), and strontium. Minor copper and nickel minerali 
zation, chiefly in the form of disseminated chalcopyrite, 
pyrrhotite, and pentlandite is present in association with 
a few mafic intrusions; minor copper mineralization 
(disseminated chalcopyrite) is also present in associa 
tion with mafic metavolcanics and with skarn deposits 
developed adjacent to a variety of intrusive rocks. 
Uranium mineralization in pegmatite dikes in Miller 
and Palmerston Townships has been explored over the 
past two years by several mining companies. Present 
production is confined to stone and sand and gravel, 
mainly used for local construction purposes, and to 
magnesium produced from dolomitic marble in Ross 
Township by Chromasco Limited.

GENERAL GEOLOGY

Most of the bedrock mapped to date consists of 
a large variety of gneisses derived from Middle to Late 
Precambrian supracrustal and intrusive rocks of the 
Grenville Province of the Precambrian Canadian Shield. 
A few late intrusions, mainly syenitic and gabbroic in 
composition, postdate the Late Precambrian regional 
metamorphism that produced the gneisses, and some 
of these late intrusions could be early Paleozoic in age. 
The eastern part of the Renfrew area is dominated by 
Paleozoic rocks of the Ottawa-St. Lawrence basin, and 
several outliers of these Paleozoic rocks extend into the 
eastern part of the Pembroke area. These outliers mark 
down-thrown blocks developed along major faults of 
the Ottawa-Bonnechere Graben that extends across the 
eastern and northern parts of the Renfrew and Pembroke 
areas and westward into the Mattawa-Deep River area 
(Lumbers 1976b).

The Pembroke and Renfrew areas straddle the boun 
dary between Middle and Late Precambrian supracrustal 
sequences in the Grenville Province (Lumbers 1975; 
1976a). Middle Precambrian supracrustal rocks are con 
fined to the Pembroke area and to the extreme north 
western corner of the Renfrew area. These rocks are 
mainly coarsely recrystallized derivatives of moderately 
to well sorted sandstones containing numerous inter 
calated units of shale, siltstone, and calcareous sandy 
and silty rocks; marble is rare. In the Pembroke area, 
the Middle Precambrian metasediments are intruded by 
a large batholith of anorthosite suite rocks, and the 
batholith is overlain unconformably by a basal arkose 
unit which forms the lowest part of the Late Precam 
brian supracrustal sequence (Lumbers 1976a). South- 
east of the unconformity, the basal arkose passes into 
a carbonate-rich sequence in which marble and calc- 
silicate metasediments greatly predominate over local 
units of silty, shaly, and moderately to well sorted

sandy metasediments. In the central and southwestern 
parts of the Renfrew area, the carbonate-rich sequence 
passes into a mafic metavolcanic sequence which con- 
tains subordinate felsic metavolcanics, metagreywacke, 
and marble. In the southwestern part of the Renfrew 
area, the oldest exposed portion of these metavolcanics 
has been dated isotopically at about 1310 m.y. (Silver 
and Lumbers 1966). In the southeastern part of the 
Renfrew area, carbonate metasediments dominate 
the supracrustal rocks, and metavolcanics are rare. Most 
of the carbonate metasediments are composed of impure 
calcitic marble, but units of dolomitic marble scarce in 
siliceous impurities and cherty dolomitic marble are 
locally interbedded with the calcitic marbles, particularly 
near the mafic metavolcanic sequence.

As outlined previously (Lumbers 1976a) a large variety 
of intrusive rocks were emplaced within the Late Pre 
cambrian supracrustal sequence, mainly before the 
culmination of regional metamorphism. Further work 
is needed to precisely define age relationships among 
the various intrusions, but work to date suggests that 
they were emplaced in about the following order: 1) 
gabbro sills and dikes; 2) gabbroic, trondhjemitic and 
granodioritic stocks and batholiths intruded both along 
the northwestern flank and within the metavolcanic 
sequence; 3) gabbroic and syenitic stocks; 4) anortho 
site suite intrusions consisting mainly of gneissic anor- 
thositic, tonalitic and syenitic rocks and confined to 
the region northwest of the metavolcanic sequence; 
5) gneissic, synmetamorphic(?) quartz monzonite 
and syenite bodies locally accompanied by alkalic and 
nepheline syenite and characterized by abundant apatite, 
xenoliths of marble and skarn, and numerous fluorite- 
potassic-feldspar-apatite-calcite pegmatite dikes and 
lenses (these bodies show the same distribution as the 
anorthosite suite intrusions and some are spatially 
associated with anorthosite suite intrusions); 6) gneissic 
syenite and monzonite stocks; and 7) post-metamorphic 
syenitic and rare gabbroic stocks. In the vicinity of 
Sullivan Island in the Ottawa River, Westmeath Town 
ship, prominent zones of late fenitization are developed 
in gneissic metasandstones and are accompanied by 
several dike-like bodies of carbonatite. The carbonatite 
is rich in rounded fragments of fenite and contains 
abundant apatite and pyroxene. Both the carbonatite 
and the fenitization postdate the regional metamorphism 
in the host gneisses and the emplacement of late granitic 
pegmatite dikes. The youngest intrusions are diabase 
and rare lamprophyre dikes emplaced along and nearby 
WNW-trending fault zones that are related to the Ottawa- 
Bonnechere Graben.

For the most part, Late Precambrian regional meta 
morphism that caused most of the Precambrian rocks to 
be coarsely recrystallized and deformed into gneiss 
appears from mineral assemblages to have culminated 
at the temperature and pressure conditions of the middle
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to upper almandine amphibolite facies. Nevertheless, 
medium and high rank mineral associations occur either 
together or in close proximity, and rocks within and 
nearby the metavolcanic sequence contain locally well- 
preserved primary features. These rocks are less meta 
morphosed than those to the northwest and southeast 
of the metavolcanic sequence. Following culmination 
of the regional metamorphism, white, pink, and reddish 
granite pegmatite dikes were emplaced throughout the 
various gneissic supracrustal and intrusive rocks, but 
such dikes appear to be scarce where the supracrustal 
and intrusive rocks show relatively well-preserved 
primary features. Most of the pegmatites are small len- 
soid bodies, but in the Renfrew area, particularly in 
Miller, North Canonto, Brougham, Blithfield, and 
Admaston Townships, several pegmatites up to 100 m 
(300 feet) or more across can be traced along strike 
for up to 2 km (1 mile). Most of these large pegmatite 
dikes are localized in supracrustal rocks near the margins 
of gneissic intrusive bodies that predate the pegmatites. 
A few large pegmatite dikes are deformed and partly 
recrystallized which suggests that the pegmatites could 
represent multiple ages relative to the regional metamor 
phism.

STRUCTURAL GEOLOGY

The main structural features of the Pembroke area 
were outlined previously (Lumbers 1975; 1976a). The 
supracrustal rocks are complexly deformed, most likely 
by polyphase deformation, and, in general, foliation 
dips gently eastward. Several folds can be mapped with 
axes trending northward to northwestward. This general 
structural pattern continues southward into the Renfrew 
area, but deformation of the supracrustal rocks about 
numerous intrusive bodies ranging in size from small 
stocks to batholiths produced a large variety of fold 
trends. Both nearby and within the metavolcanic se 
quence, where the supracrustal rocks locally retain 
primary features, foliation dips steeply southeastward 
to subvertically, and fold axes trending north to north 
east are common. The Renfrew area contains numerous, 
normal faults trending west to west-northwest that 
divide the area into structural blocks of different eleva 
tions and orientations.

ECONOMIC GEOLOGY

Major aspects of the economic geology of the Pem 
broke area were described previously (Lumbers 1976a). 
The late carbonatite and fenitized rocks mapped during 
the 1977 field season in the vicinity of Sullivan Island 
contain noteworthy concentrations of apatite, and some 
of the fenite is locally radioactive.

In that part of the Renfrew area mapped to date, 
deposits of asbestos, iron, molybdenum, pyrite, and zinc 
were examined. Asbestos mineralization is confined to 
siliceous dolomitic marble in which coarse-grained 
tremolite was rendered cataclastic by late faulting to 
produce fibrous tremolite. Iron and molybdenum min 
eralization are found mainly in carbonate-rich supra 
crustal rocks that underwent contact metasomatism 
adjacent to intrusive bodies. Most of the iron mineraliza 
tion (mainly magnetite) occurs in skarn and calc-silicate 
host rocks adjacent to gabbroic and syenitic intrusions, 
wheras molybdenum mineralization (locally accompanied 
by sparsely disseminated chalcopyrite) occurs as sparsely 
disseminated molybdenite in skarn and calc-silicate host 
rocks adjacent to trondhjemitic and granodiorite in 
trusions. Some skarns mineralized with molybdenite are 
also slightly radioactive. Local concentrations of hema 
tite are also found along some fault zones.

Disseminated pyrite mineralization is present in a 
variety of rocks and geological environments in the area, 
but is best developed in rusty schists that appear to 
represent hydrothermal alteration of pre-existing rocks 
in zones of intense strain. This alteration is most abun 
dant in siliceous metasediments and intrusive rocks near 
marble contacts. The amount of pyrite present in the 
schists rarely exceeds about 10 percent, and minor 
pyrrhotite, rare chalcopyrite, and disseminated graphite 
generally accompany pyrite.

Zinc mineralization, occurring as sphalerite dissem 
inated in marble, has been extensively explored in 
Admaston Township since 1922 (Satterly 1944, p.114- 
119). The deposit occurs in interbedded, siliceous, 
calcitic and dolomitic marbles containing local thin 
units of quartz-rich metasandstone; much of the mineral 
ization is associated with dolomitic marble containing 
coarse-grained tremolite and recrystallized cherty units. 
Work to date on the deposit has failed to disclose suf 
ficient mineralization to justify mining. As exposed in 
several pits and trenches, the sphalerite mineralization 
is accompanied by minor pyrite and galena, and rare 
chalcopyrite mineralization, and structurally, min 
eralized zones appear to be crudely concordant with 
relict bedding in the host metasediments. This is possi 
bly a metamorphosed, strata-bound deposit similar to 
the Balmat zinc deposits of St. Joe Minerals Corporation 
in the Balmat-Edwards area of New York State. If so, 
then further exploration should take into account 
the complexly folded nature of the host marbles. The 
only other zinc mineralization known in the area studied 
to date is minor disseminated sphalerite in a few, late, 
galena-bearing calcite fissure veins found mainly in McNab 
and Fitzroy Townships (Alcock 1930).
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SUMMARY OF ACTIVITIES OF THE

PHANEROZOIC GEOLOGY SECTION, 1977

O.L. White 1

In the late summer of 1976 the section was saddened by the death of 
their Chief, Dr. Donald F. Hewitt. Don Hewitt provided many years of 
energy and leadership within the Geological Branch and on many govern 
ment committees and has left an indelible mark on the work and the 
publications of the Division of Mines and its predecessors.

The traditional functions of the section were continued during the 
past field season and have been supplemented by activities in new areas 
both geographic and scientific.

Mapping of the Paleozoic bedrock of southern Ontario was continued 
in 1977 in the Windsor-Essex area and on Pelee Island by P.G. Telford. 
No natural outcrops of Paleozoic rocks occur in this area except on 
Pelee Island but considerable information is available from extensive 
records obtained during oil and gas exploration and from the several 
quarries and one mine in the area.

In northern Ontario, three drillholes were located in the Onakawana 
area, east of the Abitibi River, to depths of approximately 50 m (160 
feet). The holes were drilled to evaluate geophysical anomalies detected 
in 1976 (Scintrex Surveys Limited 1976) that appeared to suggest a possible 
eastward extension of the Cretaceous lignites found on the west side of 
the Abitibi River. Two of the holes were finished in sediments of probable 
Devonian age but only small quantities of lignite were identified.

Quaternary field parties were active in three general areas in southern 
Ontario and two in northern Ontario. Mapping was continued in the 
Chesley-Tiverton and Wiarton areas by D.R. Sharpe and in the Walkerton 
area by W.R. Cowan. Sharpe also extended his mapping into the Bruce 
Peninsula.

Mapping in the Chesley-Tiverton area has further supported the new 
moraine correlations reported in recent years (e.g. Feenstra 1975) and has 
led to suggestions made in this Summary of Field Work for the revision of 
concepts relating to the Horseshoe Moraine system. W.R. Cowan's 
mapping in the Walkerton area has given the areal distribution of tills 
traced from the south and complements earlier studies by Feenstra (1975) 
and current studies by Sharpe (this volume) relating to the various moraine 
systems.

The drift cover is thin in the Bruce Peninsula and glacial geomorphic 
forms are generally not numerous or well formed except for the drumlins 
in the Mar area. Karstic features are evident on the exposed Amabel sur 
faces and in a series of caves in the Rush Cove area. Sand and gravel of 
glacial origin are scarce in the area but considerable potential supplies of 
rock for crushed stone are available.

Chief, Phanerozoic Geology Section, Geological Branch, Ontario Ministry of Natural
Resources, Toronto.
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Two field parties led respectively by A.J. Cooper and W.J. Fitzgerald 
mapped five map-areas in the Ridgeway-Strathroy-Sarnia areas extending 
across the inter-lake area from Lake Huron to Lake Erie. Seven probable 
tills were identified of which one and possibly two tills were recognized 
in the area for the first time. Shorelines of several glacial lakes (Maumee 
M, Arkona, Whittlesey, and three stages of Warren) have been recognized 
along with several areas of associated sand dunes. Sand and gravel supplies 
in the area are generally small and of poor quality as they contain con 
siderable quantities of shale and chert. Gravels associated with the Thames 
River are generally of better quality.

Quaternary mapping in parts of Renfrew and Lanark counties has 
revealed a variety of glacial landforms, many of which have been modified 
by the action of the waters of the Champlain Sea in which they were sub 
sequently inundated. The till in the area is generally coarse grained but, 
in contrast, the gravel content of the fairly numerous granular deposits is 
fairly low. Areas of former landslides and debris slides have been noted 
and the potential for further soil and rock movements is indicated. Areas 
of other geological hazardous conditions have also been noted.

Quaternary studies were continued in the Sudbury district by E.V 
Sado with the mapping of the Coniston and Coppercliff map-areas. This 
work supplements the previous work by Burwasser (1976) and has 
assisted in the preparation of a sand and gravel inventory of the Regional 
Municipality of Sudbury and adjoining areas. Three distinct physiographic 
regions are reported within the area investigated, each region being 
uniquely characterised by the extent and nature of the granular deposits 
therein.

Quaternary mapping in the New Liskeard clay belt area by J.D. Morton 
and R.F.C. King has revealed a variety of types of glacial deposits in 
cluding stoney fine-grained tills, coarse grained moraines, extensive 
glaciolacustrine deposits and numerous, associated shoreline and beach 
features.

Although many small, local sand and gravel deposits have been ex 
hausted, large deposits in the western part of the map-area are currently 
being worked and good supplies should be available for several years. 
Peat deposits are common and offer some possibilities for development. 
The widespread low strength, moderately sensitive lacustrine clays have 
caused difficulty with engineering construction in the past and continued 
to cause problems with unstable slopes in valley walls.

A major portion of the section's activities has been directed towards 
studies on aggregate resources in several parts of the Province. In parti 
cular, G.J. Burwasser and J.Z. Fraser have directed a project in which an 
inventory of mineral aggregate resources is being prepared for each town 
ship in Southern Ontario which has been designated under The Pits and 
Quarries Act, 1971. These reports are designed to provide, for planners 
and other officials, information on materials and sites that may have 
potential value as sources of sand and gravel or crushed stone. Hopefully, 
the reports will assist in the conservation and better management of these 
important resources in the future. As noted above, E.V. Sado prepared 
a sand and gravel inventory in the Sudbury area in association with the 
Quaternary mapping programme in that area.
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The Ontario Centre for Remote Sensing (O.C.R.S.) commenced this 
year a three year project to prepare maps and reports on the physiography 
of northern Ontario north of Latitude 500 . W.R. Cowan of this section 
was a member of the helicopter and fixed-wing aircraft supported field 
party which collected ground data over a wide area of northwestern 
Ontario in support of the project.

An engineering geology terrain evaluation study was commenced this 
year in an area between Latitudes 460 and 500 and between the Manitoba 
border on the west and the Quebec border on the east. The work is being 
carried out for the Geological Branch by Gartner Lee Associates Limited 
in conjunction with Geo-analysis Limited, Lee Geo-lndicators Limited and 
J.D. Mollard and Associates Limited with funds provided by the Ministry 
of Northern Affairs. Although primarily an air photo interpretation pro 
ject, field checking and selective drilling have supplemented the office 
work. Full use is being made of previous work by staff of the Phanerozoic 
Geology Section and other investigators. The character and magnitude of 
this project is unique in Ontario and has few equals in Canada or elsewhere 
in the world. This project should provide an excellent base for future 
terrain studies, operations, and developments in Northern Ontario.

A project on a much different scale is reported here by Professors 
J .C. Roegiers and J .C. Thompson respectively of the University of Toronto 
and University of Waterloo. This study involved the measurements of in 
situ horizontal stresses in rock in the vicinity of a proposed excavation in 
the Hamilton area and the measurement of the movements that took place 
after excavation. In recent years, the existence of high horizontal residual 
stresses in rock at, or close to, the ground surface has plagued several 
construction projects in the Toronto-Niagara Falls area and it is hoped 
that the study reported here will contribute to the understanding of this 
phenomenon.
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NO24 PALEOZOIC GEOLOGY OF THE WINDSOR-ESSEX

AND PELEE ISLAND AREAS

SOUTHERN ONTARIO

P.G. Telford 1
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LOCATION

During the summer of 1977 geological mapping and 
subsurface data compilation was completed for the 
Windsor-Essex and Pelee Island areas. These comprise 
all or parts of the Windsor, Belle River, Amherstburg, 
Essex, Pelee, and Kelleys Island map-areas (40J (2,3,6,7 
and 406/10,15). The mainland area is bounded by 
Longitude 820 30'W in the east, Lake St. Clair in the 
north, Detroit River in the west, and Lake Erie in the

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

south. Pelee Island lies in Lake Erie, about 25 km (15 
miles) south of Leamington.

GENERAL GEOLOGY

Windsor-Essex

No natural outcrops of Paleozoic bedrock are present 
in the Windsor-Essex area and the only exposures avail 
able for examination are those in the quarries of Am 
herst Quarries Limited at Amherstburg and Allied 
Chemicals Canada Limited at McGregor. Limited expo-
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sures are also present in an abandoned, partly water- 
filled quarry of Allied Chemicals Canada Limited near 
Amherstburg. Subsurface data obtained from oil and gas 
drilling records (available through the Petroleum Re 
sources Section, Mineral Resources Branch, Ontario 
Ministry of Natural Resources) were used to supplement 
the field mapping. Fortunately, there has been a great 
deal of oil and gas exploration in the region, providing 
much subsurface information, and a comprehensive 
compilation was possible.

Most of the area is underlain by limestones and 
dolostones of the Middle Devonian Detroit River Group 
and Dundee Formation. The Lucas Formation of the 
Detroit River Group is well exposed in the quarries at 
Amherstburg and McGregor, and the basal part of the 
overlying Dundee Formation may be present in the Am 
herstburg quarries. Between Windsor and Belle River, 
in the northern part of the area, the Paleozoic bedrock 
consists of the Hamilton Group. A small area west of 
Colchester is underlain by the Bass Islands Formation. 
Identifications of these units are based only on sub 
surface data (Sanford 1969).

Pelee Island

Natural and man-made bedrock exposures are rela 
tively abundant on the island, particularly along the 
lakeshore in the southeastern and northwestern parts. 
An operating quarry in the northern part of the island 
near Scudder provides the best stratigraphic section. 
This includes about 5 m (15 feet) of massive, very 
fossiliferous coralline limestone overlain by about 
1 m (3 feet) of thin-bedded, bioclastic limestone. 
Both lithologies are probably referable to the Dundee 
Formation. Conodont samples were taken to provide 
a means of correlation of the Dundee Formation on 
Pelee Island with other occurrences in southwestern 
Ontario (Telford 1976).

Outcrops in the interior of the island occur on bed 
rock ridges whose alignment may have been controlled 
by glacial action. Subsurface data suggests that the Lucas 
Formation of the Detroit River Group may form the 
bedrock of a very small area on the southwestern edge 
of the island.

crushed stone.
Underground mining for salt is carried out about 3 

km (2 miles) southwest of Windsor, near the shore of 
the Detroit River, by Canadian Rock Salt Company 
Limited. The salt is extracted from the Upper Silurian 
Salina Formation (Hewitt 1962).

Several oil and gas fields are present around the 
southern and eastern margins of the Windsor-Essex 
area (Koepke and Sanford 1966). Most of the produc 
tion has been from Silurian strata.
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ECONOMIC GEOLOGY

Amherst Quarries Limited at Amherstburg is excava 
ting limestone and dolostone of the Lucas Formation 
for crushed stone. Allied Chemicals Canada Limited at 
McGregor is excavating high purity limestone of the 
Lucas Formation for use in its chemical plant at Am 
herstburg. Pelee Quarries Incorporated is excavating the 
massive Dundee Formation for use as armourstone and
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NO.25 LIGNITE DEPOSIT SURVEY IN THE ONAKAWANA AREA

DISTRICT OF COCHRANE 

H.M. Verma 1 , M.J. Ford 2 and P.G. Telford 3

DOH -1 Q Diamond drill hole

Figure 1   Location of diamond drill holes to test geophysical anomalies in the vicinity of the 
Onakawana lignite deposit.

INTRODUCTION

In October 1977, three drill holes were put down in 
an area east of the Abitibi River near Onakawana. Exact 
locations of the holes are shown on Figure 1. The Ona 
kawana area lies about 90 km (55 miles) south of 
Moosonee in the James Bay Lowland. Access is by On 
tario Northland railway or helicopter, and no roads are

1 Consulting Geologist, Hamilton, Ontario.
^Geological Assistant, Phanerozoic Geology Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto. 
^Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

present in the region. The work was carried out by 
Heath and Sherwood Drilling Limited using an HSS-10 
diamond drill rig, and samples were taken using split 
spoon and shelby tube sampling equipment and normal 
coring methods. On-site supervision of the operation, 
including location of the drilling sites and logging of 
the holes, was conducted by Verma and Ford.

The main purpose of this operation was to test 
several geophysical anomalies and determine the extent 
of occurrence of any Cretaceous lignite deposits. Scin- 
trex Surveys Limited (1976), using an airborne electro 
magnetic method, had outlined three anomalies east of 
the Abitibi River that bore strong resemblance to other
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anomalies over the known Onakawana lignite deposit 
west of the river. However, the geophysical survey could 
not identify the aspect of the subsurface geology that 
was causing the anomalies. According to the geophysics, 
and based on the known stratigraphy of the area (Tel 
ford et a/. 1975), the anomalies could have been caused 
by the lignite deposits, the clays associated with the 
lignite, or some other feature such as overlying Pleisto 
cene tills or underlying Devonian shale.

SUBSURFACE GEOLOGY 

Drill Hole 1

The easternmost hole (Figure 1) was drilled to a 
depth of 46.5 m (153 feet). From O to 26 m (O to 85 
feet) the sediments included Pleistocene tills and inter 
till material that probably predate the Missinaibi Forma 
tion of Skinner (1973). From 26 m (85 feet) to the 
bottom of the hole, Devonian clay, shale, and argilla 
ceous limestone of the Long Rapids Formation (Sanford 
and Norris 1975) were present.

Drill Hole 2

Hole 2 was drilled to a depth of 50.5 m (166 feet). 
From O to 12 m (40 feet) possibly postglacial Pleisto 
cene sands and clays were present. These were underlain, 
from 12 to 28 m (40 to 92 feet), by the distinctive 
Adam Till (Skinner 1973). The remainder of the hole, 
from 28 to 50.5 m (92 to 166 feet), contained clays 
of the lacustrine member of the Missinaibi Formation.

topographic high encountered in hole 1. Further study is 
necessary, however, to establish accurately the strati 
graphic and age relationships of the various units. 
Palynology will be used to test the proposed Cretaceous 
age for the clays in hole 3. The probable Devonian sedi 
ments in holes 1 and 3 will be examined for their cono 
dont content.

The drilling has not determined, satisfactorily, the 
reason for the geophysical anomalies. Further physical 
property measurements of the cores are therefore plan 
ned, particularly with regard to conductivity of the clays.
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Drill Hole 3

Hole 3 was drilled to a depth of 51 m (167 feet). 
From O to 29 m (95 feet), till and intertill sediments 
similar to those encountered in the upper 26 m (85 
feet) of hole 1 were present. These were followed, 
from 29 to 41.5 m (95 to 136 feet), by highly dis 
turbed clays containing detrital lignite and several very 
thin lignite seams. The clays may represent the Lower 
Cretaceous Mattagami Formation. From 41.5 m (136 
feet) to the bottom of the hole, dark clay and shale, 
possibly referable to the Devonian Long Rapids For 
mation, were present.

CONCLUSION

The most interesting geological features revealed by 
the drilling are the disturbed clays and lignite of possi 
ble Cretaceous age in hole 3 and the Paleozoic bedrock
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NO.26 QUATERNARY GEOLOGY OF THE STRATHROY (401/13), BOTHWELL (401/12) AND 

RIDGETOWN (40I/5) AREAS, MIDDLESEX, LAMBTON, KENT AND ELGIN COUNTIES

A.J. Cooper
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LOCATION

The Strathroy, Bothwell, and Ridgetown 1:50,000 
NTS sheets cover an area south from 43000'N Latitude 
to Lake Erie between 81 0 30' and 820 00'W Longitude.

A large part of the Strath roy area was surveyed in 1976 
but poor weather conditions delayed completion until 
1977. The remaining area in the Strathroy sheet and all 
of the Bothwell and Ridgetown sheets were mapped in 
1977.

GENERAL GEOLOGY

The area is underlain by Upper and Middle Devonian 
rocks of the Kettle Point, Hamilton and Dundee Forma 
tions (Hewitt 1972). Only two areas of outcrop are 
presently exposed in the area: a series of outcrops occur

1 Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

in river and creek valleys near Alvinston, and several 
exposures of rock are present near Shetland in the 
Sydenham River. Both these outcrop areas show the 
youngest rock unit, the distinctive black shale of the 
Kettle Point Formation. Most of the area is underlain 
by the Hamilton Formation, which is composed of 
noteably fossiliferous shale and limestone. The oldest 
bedrock subcropping in the area, the Dundee Forma 
tion, has been delineated through drilling as a series 
of patches on the eastern edge of the map sheet near 
West Lorne. This formation is a light brown cherty 
limestone.

Two moraines are present in area: in the north, the 
Seaforth Moraine swings southwestward into the map- 
area near Strathroy, trends along the northern edge of 
the map boundary and takes a sharp turn to the south 
before it becomes indistinguishable near Watford; the 
Blenheim Moraine is an elongated "bean-shaped" fea 
ture situated between the Thames River and Lake Erie. 
The remainder of the area is generally flat, but dissected 
creek valleys, sand dunes, and abandoned shorelines
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provide local relief.
Five till units have been identified in the area: the 

St. Joseph Till in the extreme northwestern corner of 
the Strathroy area, the Rannoch Till in the extreme 
northeastern part of the Strathroy area, the "southern 
till" (informal name, Cooper 1976) in the north-central 
part of the Strathroy area, the Port Stanley Till ubiqui 
tous in the Bothwell and Ridgetown areas and along the 
western edge of the Strathroy area, and the Catfish 
Creek Till exposed in section along the Lake Erie 
shoreline and in certain creek cuts in the Morpeth area. 
Several occurrences of a gritty sandy silt till beneath 
the Port Stanley Till in the Bothwell and Strathroy 
areas are not yet correlated.

The map-area has a number of raised lake shorelines, 
including Lakes Maumee II, Arkona, Whittlesey, and 
Warren l, M and III. Several strandline fragments believed 
to belong to Lake Maumee M are present to the east and 
northwest of Strathroy. The Lake Arkona shoreline can 
be traced from the type locality in the Parkhill area 
(Cooper 1976) into the Strathroy area near Watford. 
The beach trends southward for several kilometres 
past Watford and terminates near the tip of the Seaforth 
Moraine. Scattered shoreline fragments are present 
from Kerwood to Strathroy. The Whittlesey shoreline 
is well developed in the map-area. It trends southward 
into the map-area near Watford, continues southward 
and curls round the end of the Seaforth Moraine several 
kilometres south of Watford. It is very well developed 
as far east as Kerwood and is intermittent between 
Kerwood and Strathroy and east of Strathroy. East of 
Strathroy the shorelines of Maumee II, Arkona, and 
Whittlesey are obscured by a blanket of eolian sand 
with occasional well developed sand dunes. The Blen 
heim Moraine formed an island in both Lake Arkona 
and Lake Whittlesey and both lakes have formed 
fragmentary shorelines on the moraine. Lake Warren 
had a major influence on the area. The Warren shore 
line can be traced southward into the map-area several 
kilometres west of Watford. One and occasionally two 
Warren shorelines can be traced southward in a gentle 
arc to a large Warren spit at Alvinston. A major Warren 
beach sequence (three strands) is found developed around 
the Blenheim Moraine and sizeable spits were developed 
on the north and south termini of the island. Several 
shoreline fragments in the Glencoe-Appin and Dutton- 
West Lorne areas are at or near the Warren shoreline 
elevations and are probably related.

Two large deltas are present in the map-area and 
both of these deltas provide source material for some 
of the largest sand dune formations in southwestern 
Ontario. A large area in Caradoc Township south and 
east of Strathroy represents the Whittlesey delta of the 
ancient Thames River. Eolian deposits form a general 
veneer of sand in the area and locally deposits can 
range to 4 m (13 feet) thick or more. A similar deltaic- 
eolian deposit is centred on the Thames River between
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Wardsville and Thamesville. This deposit, known as 
the Bothwell sand plain is very similar to the Caradoc 
delta but the dunes are not as well developed. The 
Bothwell delta is probably related to Lake Warren.

ECONOMIC GEOLOGY

Gravel deposits in the map-area are small and 
quality is poor. The majority of gravel deposits in the 
area are beach or bar deposits. The major deposit of this 
type is found around the edge of the Blenheim Moraine. 
Locally deposits range up to 8 m (26 feet) thick but a 
large percentage of deleterious material (shale 15-25 
percent, chert 0-10 percent) and poor sorting severely 
limit the use of this material. Other areas of beach or 
bar sediments are present at Glencoe and Alvinston. 
Several pits have been operated in the outwash and 
delta deposits of the Thames River. These deposits 
are generally small but are of better quality than the 
beach deposits. Several pits exist in the Seaforth Moraine 
east of Watford. These materials are ice-contact in nature 
and are associated with the core of the moraine. In 
several pits there is evidence of post depositional wave- 
washing. Such deposits tend to be sandy.

A number of oil and gas wells have been developed 
in the map-area, to tap the resources of Silurian pinnacle 
reefs of the Salina Formation. Larger fields (mainly gas) 
are located near Bothwell, Dutton and Ridgetown.
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NO.27 QUATERNARY GEOLOGY OF THE WALKERTON (41 A/3) AREA
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INTRODUCTION

The area is bounded by Latitudes 440 00' and 440 15'N 
and Longitudes 81W to 81 0 30'W and comprises NTS 
sheet 41 A/3. Mapping was initiated in 1975 (Cowan 
1975) and completed in 1977; part of the Kincardine 
sheet to the west was also mapped during 1977. For 
general comments on the area see Cowan (1975).

GENERAL GEOLOGY

Boundaries of till sheets are now moderately well 
known as shown in Figure 1. The oldest till exposed

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

at the surface, Elma Till, has been traced northward to 
Walkerton from its type-area (Karrow 1974) by the 
writer. It is a sandy silt till of late Port Bruce Stadial age. 
It occurs in the subsurface in the northern extremity of 
the area and probably to the west as well. It was de 
posited by ice moving toward the south (Georgian Bay 
lobe).

The next oldest till was deposited by ice moving 
eastward from the Huron basin. This is the Rannoch 
Till which has been traced from its type area (Karrow 
1977) by Cooper et a/. (1977) and the writer. This is 
a brown silt till which overlies Elma Till. Within the 
area it occurs discontinuously in the morainic deposits 
known as the Wawanosh Moraine (Chapman and Putnam 
1966). This till is of late Port Bruce Stadial age as well.

The northern part of the area is overlain by a Geor 
gian Bay lobe till referred to informally as "Dunkeld
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Figure 1 - Approximate till sheets boundaries within the Walkerton Area

till"; it is proposed to formalize this name at a later 
date. The till has its outer boundary at or near the 
Walkerton moraine (Chapman and Putnam 1966). It 
has a silty texture west of Walkerton where it is physi 
cally similar to Rannoch Till; northeast of Walkerton it 
attains a sandy silt texture and is indistinguishable from 
Elma Till. Silt till occurring locally south of the Saugeen 
River between Mildmay and Neustadt (not shown on 
Figure 1) may represent a local extension of this ice 
advance or it may be local till related to the retreating 
Elma ice which supported proglacial lakes in this area. 
The age relationship of Dunkeld till to Rannoch Till 
is uncertain as linkages are lost beneath the Greenock 
Swamp.

The youngest till within the area is the St. Joseph 
Till (Cooper and Clue 1974) which has been traced 
northward from its type area by Cooper and Fitzgerald 
(1977) and the writer. This is a clayey silt to silty clay 
till laid down by the Huron lobe during the classical 
Port Huron advance. St. Joseph Till has been observed 
overlying pebbly silt to sandy silt till of uncertain 
affinity within the Kincardine map-area. The relation 
ship of St. Joseph to "Dunkeld till" is discussed below.

The Walkerton moraine has traditionally been con 
sidered (Chapman and Putnam 1966) the outer limit of 
the Port Huron moraine system in the Georgian Bay 
sector; it was therefore correlated with the Wyoming 
Moraine "which contacts the Singhamption Moraine 
(Walkerton moraine) north of Glammis in a cluster of 
kames" (Chapman and Putnam 1966, p.65). Mapping 
by Feenstra (1975) and Sharpe (1975) has since shown 
that the Walkerton moraine is actually part of the Gi 
braltar Moraine rather than Singhampton Moraine.

Sediments within the Glammis kames imply that this 
feature is a pitted and collapsed ice-contact delta; beds 
of compact silt till and flow till within the sequence are 
tentatively correlated with "Dunkeld till". Clay till, 
thought to be St. Joseph Till, overlies the delta on its 
western flank. Consequently it is believed that "Dunkeld 
till" slightly predates the Wyoming Moraine and that it 
is latest Port Bruce Stadial in age; it follows that the 
Walkerton moraine (Gibraltar Moraine) is no longer the 
Port Huron equivalent in the Georgian Bay sector. 
Mapping of St. Joseph Till to the north by D.R. Sharpe 
(this volume) supports these conclusions.

Within the Saugeen Valley lacustrine sedimentation
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took place during retreat of the Elma ice, during advance 
and subsequent retreat of the Dunkeld ice, and during 
the classical Lake Warren episode. The sediments con 
sist of sand, silt, and varved clay and silt. The Lake 
Warren shoreline crosses the northwest corner of the 
area at an elevation of about 267 m (875 feet) above sea 
level. Lacustrine sands and silts underlying the Greenock 
Swamp were deposited into a lake fronting the Walker 
ton moraine; Lake Warren sediments may also be present 
here.
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NO. 28 QUATERNARY GEOLOGY OF THE

SARNIA (40J/16) AND PERCH (40O/1) AREAS

LAMBTON COUNTY

W.D. Fitzgerald

ODM

LOCATION MAP Scab: 1:1,584,000 cr 1 inch to 25 miles

LOCATION

The Sarnia-Perch map-area is located between Lati 
tudes 420 45' and 430 15'N and between Longitude 
820 00'W and the St. Clair River and Lake Huron to 
the west. Quaternary geology mapping was undertaken 
during the summer of 1977.

PHYSIOGRAPHY

The Sarnia-Perch map-area can be divided into three 
main physiographic regions: a centrally situated morainic 
ridge trending from northeast to southwest; a bevelled 
till plain in the south and west; and a lacustrine sculp 
tured region along the Lake Huron shore. These regions

Graduate Student, University of Waterloo, Waterloo, Ontario.
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approximate the Horseshoe Moraine, St. Clair Clay Plain 
and the Huron Fringe, respectively, as described by 
Chapman and Putnam (1966). The Horseshoe Moraine 
Region consists of the Wyoming Moraine, a prominent 
ridge which trends from northeast to southwest even 
tually disappearing beneath the St. Clair Clay Plain to 
the west. The St. Clair Clay Plain is a bevelled till plain 
with a thin veneer of lacustrine silts and clays in most 
areas. The Huron Fringe is a wave-sculptured area 
situated within a narrow strip roughly paralleling the 
present Lake Huron shore. This area consists of wave-cut 
bluffs, ravines, abandoned beaches, bars and spits.

PALEOZOIC GEOLOGY

The area is underlain by the Kettle Point shale of 
Upper Devonian age and shales and limestones of the 
Hamilton Group of Middle Devonian age. Only one



W.D. FITZGERALD

area of bedrock outcrop was observed, this being located 
at Kettle Point. Here, the Kettle Point Formation forms 
a point of resistance jutting into Lake Huron. Numerous 
calcareous concretions or "kettles" are observable at 
this location.

QUATERNARY GEOLOGY

All mappable surficial deposits within the Sarnia- 
Perch map-area have been interpreted as Late Wisconsinan 
in age. Two major till sheets were found to be mappable, 
one confined to the southern part and the other to the 
northern part of the area. The till in the south is a clayey 
silt to sandy silt till with abundant black shale clasts. 
Whether this is an Erie lobe till or Huron lobe till is 
under review. The till to the north is the clayey silt St. 
Joseph Till (Cooper and Clue 1974), which was deposited 
during the Port Huron Stadial. This till comprises the 
Wyoming Moraine.

Three additional tills, which were found only in 
sections, were encountered in the area. One of these has 
been interpreted as the Catfish Creek Till equivalent by 
A. Dreimanis (Terasmae et al. 1972) but the other two 
tills remain unidentified at this time.

Glaciolacustrine deposits overlie most of the southern 
portion of the area but seldom do they exceed 1 m (3 
feet) in thickness. Separation of these sediments from 
the fine-grained till is difficult because of the effects of 
weathering.

A complicated glacial lake history is recorded by the 
abandoned beaches, bars, spits and scarps. This record 
appears to represent lake levels as old as Lake Whittlesey 
to the present Lake Huron beaches and bluffs.
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ECONOMIC GEOLOGY

Sand and gravel is extracted from abandoned glacial 
lake features but the remaining tonnage is low.

The main economic activity is the production of gas 
and oil. This area has been producing petroleum for 
more than 100 years and exploration for new sources 
is still being carried out.
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NO.29 QUATERNARY GEOLOGY OF THE

CHESLEY-TIVERTON (41 A/5, A/6) AND 

WIARTON (41 A/11) AREAS, BRUCE AND GREY COUNTIES

D.R. Sharpe

ODM

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

FIELD PROGRAM AND LOCATION

Field mapping of the Chesley-Tiverton map-area 
(Latitudes 440 15' and 440 30'N and Longitudes 81 0 and 
82 0W) was completed. Field mapping of the Wiarton 
area (Latitudes 440 30' and 44045'N and Longitudes 
81 0 30' and 81 0 N) was started and completed. Com 
ments here on the Chesley-Tiverton area only concern 
new elements of the geology not previously discussed 
by Sharpe (1976).

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

BEDROCK GEOLOGY

Bedrock in the Chesley-Tiverton and Wiarton areas 
has been mapped by Liberty and Bolton (1971). Only 
a few new outcrops were discovered in this survey, 
although more may exist.

The rock stratigraphic sequence consists of the fol 
lowing: The Amabel-Fossil Hill Formations rocks of 
Silurian age are the oldest of the area. These massive to 
cherty dolostones occur in the northeast part of the 
Wiarton map-sheet, while younger rocks outcrop pro 
gressively to the southwest. Next, are the well exposed 
rocks of the Guelph Formation comprising reefal, tan- 
coloured dolostones. Overlying this formation is the 
poorly exposed Salina Formation which consists of 
interbedded shales and dolostones. The Bass Islands and
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Bois Blanc Formations overlie the Salina Formation, but 
do not outcrop in the area. The youngest rocks in the 
map-area are fine-grained dolostones and interbedded 
limestones of the Detroit River Group which outcrop 
along Lake Huron between Douglas and McRae Points.

QUATERNARY GEOLOGY

Chesley-Tiverton Area

Final mapping determined the existence of another 
till in the area. South of Paisley, a silt till was mapped 
and correlated with the "Dunkeld till" (Cowan, this 
volume] of the Gibraltar Moraine (Walkerton moraine). 
This till is a compact, slightly blocky, brown silt to fine 
sandy silt till with a low pebble content (less than 5 
percent). It is underlain by laminated lacustrine sedi 
ments and/or a stoney sandy silt till (Elma Till). The 
"Dunkeld till" lies outside the Chesley Moraine (Banks 
Moraine of Chapman and Putnam 1966) and is cor 
related with ice of late Port Bruce Stadial age.

Mapping in the Walkerton map-area (Cowan, this 
volume] as well as in the present map-area has shown 
that the clayey silt till associated with the Chesley 
Moraine is the correlative of the St. Joseph Till of Port 
Huron Stadial age (Cooper and Clue 1974). This till 
occurs mainly above the Lake Algonquin bluff extending 
to Lovat in the east.

In this region the St. Joseph Till is rich in sediment 
of lacustrine origin and in places is only clearly dis 
tinguished from the overlying lacustrine clay where the 
latter is laminated. Below the Algonquin bluff the till 
has been eroded away or buried by lacustrine sediments.

East of the Saugeen River the St. Joseph Till is 
mainly concentrated in the morainal ridges (Banks, 
Williscroft and Tara Moraines) and consists of a very 
compact, brown, gritty silt till with a blocky structure. 
At the eastern extent of the Banks Moraine near 
Peabody this till undergoes a facies change, becoming 
a looser stoney fine sandy silt till with a yellowish 
brown colour. This facies is indistinguishable from Elma 
Till which is stratigraphically older.

REGIONAL CORRELATION

The till correlation indicated by recent mapping in 
this map-area plus the shift in moraine correlation 
(Feenstra 1975; Sharpe 1975) necessitate a revision of 
the eastern half of the Horseshoe Moraine system 
(Chapman and Putnam 1966).

Feenstra (1975) associated fine-grained till with the 
Banks Moraine in the adjacent Markdale area to the 
east. White (1975) correlated till of the Banks Moraine 
and Kettleby Till (Northern Upper Till) found in the

Bolton area to the southeast. Kettleby Till appears to 
be slightly younger than Halton Till (deposited by ice 
of the Ontario lobe) according to White (1975) and 
Gwyn (1975). Despite this age relationship the suggestion 
is made here that Halton Till and Kettleby Till and thus 
St. Joseph Till were deposited at approximately the 
same time.

Halton Till occurs well behind the Paris and Galt 
Moraines (B.H. Feenstra, Geologist, Phanerozoic Geolo 
gy Section, personal communication, 1977). Thus the 
present correlation of the Port Huron Moraine system 
(Chapman and Putnam 1966) at the Paris and Galt 
Moraine is altered so that, the Wentworth Till of these 
two moraines is a Port Bruce Stadial event. The assign 
ment of the Paris and Galt Moraines as Port Bruce in 
age is supported by the association of very large out 
wash systems with both the Singhampton-Gibraltar and 
Paris-Gait moraine systems. Furthermore, Lake Warren 
was supported by ice retreating from the Wyoming 
and Chesley Moraines and from the Fort Erie Moraine 
(Feenstra 1975). Barnett (1976) showed that ice advan 
cing to the maximum Halton ice advance (Waterdown 
Moraines) supported Lake Whitlessey and during retreat 
supported glacial Lake Warren.

Wiarton Area

The Wiarton map-area is characterized by variable 
drift thicknesses. One-third of the map-area has less 
than 1 m (3 feet) drift; one-quarter of the area has 
greater than 6 m (20 feet) of drift and this occurs in 
the Arran drumlin field occupying the southern portion 
of the area.

The till forming these drumlins and most of the 
ground moraine in the Wiarton map-area is a loose 
stoney sandy silt till similar to the Elma Till mapped 
in the Chesley and Durham map-areas. Two local facies 
of this till occur, related to variation in underlying 
bedrock. First, the till is very bouldery and loose in the 
area east and south of Wiarton. Clint and gryke solution 
weathering within the Amabel Formation made large 
angular blocks available for transport. This feature 
plus short transport of this very coarse debris explains 
the bouldery character of the till in this area. Second, 
east of Wolseley the till is a reddish brown clayey silt 
till which has developed over the soft shales of the 
Cataract Group.

This till is thought to be related to a major advance 
out from Georgian Bay and this is emphasized by the 
strongly developed drumlins oriented parallel to Lake 
Huron. The correlation with Elma Till means a late 
Port Bruce age for this till.

A second till outcrops in a restricted location along 
Lake Huron, west of Chippawa Hill. This is a brown 
gritty silt to clayey silt till which has been traced from
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the Chesley area as St. Joseph Till. A correlative of 
this till occurs sporadically in the ice-marginal deposits 
comprising the Tara Moraines (Sharpe 1976). The till 
records later Port Huron events in the area.

The geomorphology in the Wiarton area is quite 
varied. The Arran drumlin field has well developed 
drumlins up to 1500 m (5,000 feet) long and 35 m (110 
feet) high. They were formed by ice moving to the 
southwest (S40W) out of Georgian Bay. They are well 
exposed above and east of the Lake Algonquin shore 
line; below they have been planed and are covered by 
lacustrine sand.

The Lake Algonquin shoreline forms a prominent 
bluff up to 30 m (100 feet) high at 221 m (725 feet) 
elevation in the south. The bluff becomes weaker in 
form as it rises close to 229 m (750 feet) in the north. 
Lake Algonquin deposited a large area of shallow-water 
sand to the west of its bluff. This plain was cut by Lake 
Nipissing and formed a 5 m (15 feet) high bluff at an 
elevation of 191 m (625 to 630 feet). While water was 
at this level, west winds formed large dunes. The sand 
and lag gravel deposited by Lake Nipissing were cut 
into by Lake Algoma as it created a noticeable bluff 
at 183 m (600 feet) elevation.

ECONOMIC GEOLOGY

Several wells with gas showings have been reported 
from the Hepworth area, however none are presently 
producing (Ontario Ministry of Natural Resources 
1975).

Three active quarries are in operation in the Wiarton 
area and each uses the thinly bedded bituminous dolo 
stone of the Eramosa Member of the Amabel Formation 
as its source material. The excellent parting in the mem 
ber allows for a variety of uses ranging from building 
to patio stone. Further potential for quarries exists 
because large areas of Amabel Formation rocks are 
exposed at the surface or have limited drift covering.

Sand and gravel resources in the Wiarton map-area 
are limited to a patchy distribution along the Lake 
Algonquin shoreline and a few minor deposits associated 
with the Tara Moraines.
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N0.30 QUATERNARY GEOLOGY OF THE BRUCE PENINSULA (41 A/14, H/3, 4, 5) 

BRUCE AND GREY COUNTIES AND DISTRICT OF MANITOULIN

D.R. Sharpe 1

ODM

LOCATION MAP Scale: 1:1.584,000 or 1 inch to 25 miles

LOCATION

The Bruce Peninsula as defined for this project con 
siders the mainland north of 440 45'N latitude and con 
sists of the Cape Crocker, Dyer Bay, Dorcas Bay and 
Flowerpot Island 1:50,000 NTS sheets.

Road traversing for nearly all of this area was com 
pleted in 1977 except for the Cape Crocker Indian 
Reserve.

BEDROCK GEOLOGY

Paleozoic rocks of Late Ordovician to Middle Silurian 
age are found in the Bruce Peninsula. These dip to the 
southwest at 4.7-7.6 m/km (25-40 feet/mile).

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

The oldest rocks exposed are those of the Georgian 
Bay Formation, consisting of grey limestone with shale 
partings are exposed to a very limited extent along 
Georgian Bay at the tip of Cape Crocker. Queenston 
Formation red and green shales overlie the Georgian 
Bay Formation, outcropping over large areas of the 
Cape Crocker Indian Reserve. Manitoulin Formation 
rocks outcrop at various localities along the Georgian 
Bay shoreline, in places forming a noticeable bedrock 
scarp. These rocks consist of grey dolomitic limestones 
with chert nodules. The soft shales and dolostones of 
the Cabot Head Formation persist as vegetated slopes 
over the Manitoulin scarp and thus are best exposed 
along Georgian Bay near Cabot Head. The Fossil Hill 
Formation is a thick bedded fossiliferous dolostone 
exposed in the face of the Niagara Escarpment below 
the Amabel Formation. The Amabel Formation out 
crops over a large area on the east side of the Bruce 
Peninsula, its massive dolostones forming the Niagara 
Escarpment caprock. The youngest rocks, the Guelph
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Formation, outcrop on the west half of the Peninsula 
and consist of dolostones of reefal origin.

5-7 m (15-20 feet) above the modern lake level. This 
level represents the Lake Algoma stage.

PHYSIOGRAPHY ECONOMIC GEOLOGY

The major geomorphic feature in the Bruce Peninsula 
is the Niagara Escarpment, which has local relief up to 
100 m (300 feet). The top surface above the escarpment 
has been left relatively free of drift and many varieties 
of karst features have developed on it. The thin nature 
of the drift in the area means there are few good glacial 
geomorphic forms except for some well developed 
drumlins south of Mar and various shoreline features.

In the escarpment area south of Rush Cove, an ex 
tensive series of caves exists. These appear to be related 
to erosion of pre-existing points of weakness in the rock 
by water of Lake Algonquin.

QUATERNARY GEOLOGY

Glacial ice advanced across the area from Georgian 
Bay towards the southwest (S40W) depositing sandy silt 
till in scattered locations. The till is loose, moderate to 
low in stone content and yellow brown in colour. This 
till is more compact and blocky where finer facies occur. 
These facies are limited and are related to nearby soft 
shaley bedrock. For example, silt till outcrops along the 
south shore of Colpoys Bay, southwest of Queenston 
shale exposures in Georgian Bay. East of Miller Lake a 
fine-grained till, rich in Cabot Head shale, occurs in a 
few sites.

Till in this area is correlated with the sandy silt till 
deposited in the Chesley-Tiverton area to the south, 
based on ice flow direction, textural similarity and the 
lodgement mode of deposition. Deposition would re 
present the main Late Wisconsinan advance into the area 
(the Nissouri Stadial) and thus this area would not have 
been ice free until post-Port Huron time. Rapid deglacia 
tion in the area explains the lack of younger deposits.

The area is sparse in glaciofluvial deposits and sup 
ports the idea that the ice did not stagnate in this 
region. Those deposits which do exist have been re 
worked by various postglacial lakes.

The highest lake level recorded in the area is Lake 
Algonquin, close to 244 m (800 feet) a.s.l. This level 
is represented by a few small beach deposits and by a 
sand plain along Lake Huron, south of Pike Bay. The 
beach deposits related to (glacial) Lake Nipissing are 
more extensive. These occur at about 198 m (650 feet) 
near Pike Bay and up to 206 m (675 feet) at Dyer Bay. 
A large lacustrine plain in the Ferndale-Edenhurst 
vicinity is underlain by massive silt to fine sandy silt 
which was also deposited into Lake Nipissing. A pro 
minent beach ridge occurs along Georgian Bay about

Three active quarries exist in the area. Two extract 
thinly bedded bituminous dolostone for building, hearth 
and patio stone from the Eramosa Member of the Ama 
bel Formation. The more massive members of the 
Amabel Formation are quarried for use in the manufac 
ture of Angel stone. With the vast areas of exposed good 
quality carbonate bedrock in the area, the potential for 
crushed aggregate and quarried stone is high. The poten 
tial quantities of aggregate relative to the whole Niagara 
Escarpment Planning Area are reported by Narain and 
Telford (1976).

Sand and gravel reserves are low in the area and every 
available deposit has economic merit.
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N0.31 QUATERNARY GEOLOGY OF THE RENFREW (31F/7),

COBDEN (31F/10) AND FORTCOULONGE (31F/15) AREAS

RENFREW AND LANARK COUNTIES

P.J. Barnett

ODM

LOCATION MAP Scale: 1:1.584,000 or 1 inch to 25 miles

INTRODUCTION

During the summer, the Quaternary geology of the 
parts of Renfrew (31 F/7), Cobden (31F/10) and Fort 
Coulonge (31F/15) map-areas in Ontario was mapped 
at a scale of 1:50,000 for publication at 1:100,000. 
This area is bounded by the Ottawa River in the north, 
Latitude 450 15'N and Longitudes 760 30'W and 770 00'W.

Emphasis during mapping was placed on areas of 
thick drift accumulation, whereas areas of extensive 
bedrock outcrops were only subdivided as to being 
of Precambrian or Paleozoic age.

PHYSIOGRAPHY

The area mapped lies within the Ottawa-Bonnechere 
Graben and the Madawaska Highlands. It is underlain by

1 Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

Precambrian rocks of the Grenville Province and 
several outliers of Paleozoic age. Major faults of the 
graben system trend roughly east-west across the map- 
area. The Mount St. Patrick Fault, which forms the 
southern edge of the graben, and the Shamrock, Paken 
ham, Dore and Muskrat Lake Faults all lie within the 
map-area. The Coulonge Fault along the north shore of 
the Ottawa River in the Province of Quebec forms the 
northern wall of the Ottawa-Bonnechere Graben. Chap 
man and Putnam (1966) have further subdivided the 
northern half of the map-area (north of the Pakenham 
Fault) into two physiographic regions, the Ottawa 
Valley Clay Plain and the Muskrat Lake Ridge.

QUATERNARY GEOLOGY

Directional indicators, such as striations, grooves, 
drumlins, and flutings, indicate that the glacial ice mass 
initially crossed the area from the north-northeast and 
during the waning stages flowed in a southerly to 
southeasterly direction along the Ottawa Valley.
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The till deposited throughout the area is a loose to 
dense gritty sandy silt to silty sand. Overall appearance 
(i.e. stoniness, clast lithologies, grain size, compactness 
and colour) however, varies greatly within the area due 
to the mode of glacial transport, depositional environ 
ments, and source areas of the glacial debris as well as 
post-depositional weathering process, rather than a result 
of different ice advances (i.e. different till sheets).

Several marginal positions during the retreat of 
this ice front are indicated by till moraines and ice- 
contact deltas. Their general trend across the Ottawa 
Valley (northeast-southwest) is in agreement with the 
directional indicators. Much of these moraines, however, 
has been destroyed and/or buried by the subsequent 
wave and current actions of sea waters (various levels 
of Champlain Sea).

Outwash sand and gravel can be found along several 
of the river valleys in the Madawaska Highlands and 
along the base of the Mount St. Patrick Fault scarp. 
Pitted outwash occurs along the Champlain Trail Lakes 
(kettle lakes).

Large eskers (4 km or 2/2 miles long, up to 15 m or 
50 feet high) are present in the area near Stones Lake 
while several smaller esker segments occur around the 
Snake River Marsh.

Glaciolacustrine sediments are found in valleys in 
the Condon Lake area overlying and interbedded with 
till suggesting that glacial waters were locally ponded 
between the highlands to the south and the ice front 
probably standing along the Mount St. Patrick Fault.

The most important Quaternary event in the map- 
area was the invasion of the Champlain Sea. Very few 
features in the Cobden, Fort Coulonge and northern 
edge of the Renfrew map-areas have escaped modifica 
tion. Several sea levels are indicated by numerous 
shoreline features preserved throughout the area.

Two large deltas, one east of Coldingham Lake and 
one at Beachburg (ice-contact delta) are located within 
the map-area. Smaller ice-contact marine deltas occur 
in the vicinity of Bromley, Osceola and Westmeath. 
Numerous spits and beach bars, most of which contain 
shells, are found throughout the northern part of Ren 
frew map-area and the Cobden and Fort Coulonge map- 
areas.

Marine shallow water and near shore sands and the 
deeper water silts and clays cover nearly 50 percent of 
the Cobden and Fort Coulonge map-areas. Shells were 
also found in these deposits at several localities, however 
the frequency of occurrence and abundance of shells 
are greater in the abandoned shoreline environments.

Several small sand dunes have developed south of 
Beachburg and north of the former settlement of Brom 
ley Line.

ECONOMIC GEOLOGY

Sand and gravel deposits within the map-area are 
probably more than sufficient for local demands. How 
ever, most large deposits in the area contain a low per 
centage of stone which may decrease export potential.

Sand and gravel is being extracted on a continuous 
basis at several pits east of Renfrew in marine spits. 
Several other pits were active on demand in outwash 
and ice-contact delta deposits throughout the area 
during the summer. Admaston and parts of Bagot and 
Brougham Townships may be gravel deficient in the 
future but at present the local demand is low.

ENGINEERING AND 
ENVIRONMENTAL GEOLOGY

Several geological deposits and features within the 
Renfrew, Cobden, and Fort Coulonge map-areas could 
pose serious problems to future development or land- 
use changes. The "normal" problems to construction 
on flood plains and valley walls are here compounded 
by the fact that the major valleys in the map-areas are 
cut into marine clays of the Champlain Sea. Several 
large landslide scars are present along the Bonnechere 
River, its tributaries and its higher level terraces. Recent 
slides, however, have been small and are located along 
the active streams and rivers in the map-areas.

Debris slides are also a potential hazard in areas of 
steep bedrock slopes, such as those commonly found 
along the faults in the map-areas. One such slide occur 
red during the spring of 1977, south of Pats Lake along 
the Mount St. Patrick Fault. Here, approximately 450 
m 2 (5000 square feet) of rock face was exposed after 
the slide. This potential geological hazard should be 
considered in the construction of buildings, especially 
in the present construction of cottages with scenic 
views throughout the area.

Groundwater seepage in sands confined between two 
layers of clay was the cause or was a preconditioning 
factor of one large failure along the Ottawa River south 
of La Passe. The potential hazard area related to this 
type of failure is small because of the limited distribu 
tion of the confined sand unit.

Karst feature development in areas of the Paleozoic 
limestone outliers is also a potential hazard. The Bonne 
chere Caves, excellent examples of solution of carbonate 
rocks, are located just east of the map-areas. Solution 
widened joints such as those 4 km (IVi miles) north of 
Douglas and 1 km ( 3A mile) southeast of Meath can be 
hazardous to livestock and damaging to farm equipment.

In the areas of outwash, kame, nearshore and shallow 
water sands, mismanagement of the land may result in 
wind erosion and dune formation. An excellent example 
of modern dune activity can be seen just north of
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Bromley Line.
Large bogs and swamps (Westmeath Marsh, Snake 

River Marsh, Upper Osceola Marsh and Mink Creek 
Marsh) and numerous small bogs and swamps present 
further difficulties to construction and development 
within the Renfrew, Cobden and Fort Coulonge map- 
areas.

REFERENCE

Chapman, L.J. and Putnam, D.F.
1966: The Physiography of Southern Ontario; 2nd Ed., 

Univ. Toronto Press, Toronto, 386p. Accompanied 
by map, scale 1:1,000,000.

153



QUATERNARY

NO. 32 QUATERNARY GEOLOGY OF THE CONISTON (41 I/7) AND COPPERCLIFF (41 I/6) 

AREAS PLUS PORTIONS OF THE REGIONAL MUNICIPALITY OF SUDBURY

DISTRICT OF SUDBURY 

E.V. Sado 1

ODM

LOCATION MAP Scale: 1:1.584,000 or 1 inch to 25 miles

LOCATION

The Coppercliff map-area (NTS 411/6) is bounded by 
Latitudes 460 15'N and 460 30'N, and between Longi 
tudes 81 000'W and 81 0 30'W. The Coniston area extends 
east of the Coppercliff area along the same latitudes to 
Longitude 800 30'W. The City of Sudbury occupies the 
northerly portion of both map-areas.

Mapping was also completed for portions of the 
Regional Municipality of Sudbury found within the 
Espanola (41I/5E), Lake Panache (41I/3W), Capreol 
(41I/10E), Milnet (41I/15W) and Venetian Lake 
(411/14E) map-areas.

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

GENERAL GEOLOGY

The map-areas straddle three geological provinces 
(Superior, Southern and Grenville). The areas include 
a portion of the Sudbury Basin, bounded on the north 
west by Early Precambrian felsic intrusions and on the 
southeast by Middle Precambrian sedimentary rocks. 
Metasediments of the Grenville Province occupy the 
east portion.

A majority of the map-area consists of bare to thinly 
drift-covered bedrock. Where the rock is exposed its 
surface has been streamlined by ice advancing from the 
northeast.

Quaternary deposits consist mainly of fine-grained 
glaciolacustrine materials and a variable, veneer of sand 
till. Medium- to coarse-grained outwash and scattered 
ice-contact stratified drift pockets also occur.
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A stoney sand till is sparsely spread throughout the 
areas mapped. Morainic masses containing stratified drift 
have been outlined in the vicinity of Fairbank Lake. 
These may be correlated to the Whiskey Lake Moraine 
reported to the west by Boissonneau (1965; 1966). 
The till consists of a coarse to fine sand matrix con 
taining an abundance of angular fragments of all sizes. 
This is typical of a northern till developed over similar 
rock types elsewhere on the shield. The thin distribution 
of this material plus the fact that these areas have all 
been defoliated several times in the past has caused 
severe erosion in places. A crust of angular stone frag 
ments is sometimes found overlying the till, the finer 
matrix material having been washed to lower elevations 
and redeposited.

Glaciolacustrine sand, silt and clay sediments occur 
in surface depressions at elevations below 240 m (800 
feet). No lacustrine sediments were found above 285 m 
(950 feet) in elevation. At this upper limit, thin gravelly 
beach terraces are often encountered. Organic deposits 
usually mask the lacustrine material in wet areas.

Few glaciofluvial deposits have been outlined at the 
surface. The upper surfaces are modified and covered by 
varying depths of lacustrine silty sand. A notable out 
wash system exists south of Sudbury along a buried 
meltwater channel. The two largest aggregate producers 
in the area are located within it. Up to 10 m (30 feet) 
of silty sand rythmites are removed to extract the 
medium to coarse sediments. Other fluvial sediments 
in the area are likely to be found beneath similar lacus 
trine deposits in the deeper valleys.

REFERENCES

Boissonneau, A.N.
1965: Surficial Geology, Algoma, Sudbury, Timiskaming

and Nipissing; Ontario Dept. Lands and Forests,
Map S-465. 

1966: Glacial History of Northeastern Ontario II, The
Timiskaming-Algoma area; Canadian J. Earth Sci.,
Vol.5, p.97-109.

Burwasser, G.J.
1976: Quaternary Geology and Granular Resources of the 

Sudbury Basin Area, District of Sudbury; Ontario 
Div. Mines, OFR 5185.

ECONOMIC GEOLOGY

Borrow materials are readily available from lacus 
trine and stratified drift deposits. Gravel and sand pits 
opened in stratified drift deposits near Fairbank Lake 
supply mostly mine backfill.

Commercial-grade aggregate is at a premium. Some 
crushable stone is already imported from the Sudbury 
Valley and Espanola areas.

A commercial peat moss operation has recently 
begun south of Lively.
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NO33 QUATERNARY GEOLOGY OF THE NEW LISKEARD AREA 

DISTRICT OF TIMISKAMING 

J.D. Morton 1 and R.F.C. King2

ODM

ir^si"^."j!t5|iii
LOCATION MAP Scale: 1:1,584,000 

or 1 inch to 25 miles

LOCATION

The New Liskeard map-area (NTS 31M/12) is located 
between Latitudes 47 0 30' and 47 0 45'N and Longitudes 
800 00' and 79 0 30'\V, and lies in the broad valley at the 
head of Lake Timiskaming. Interpretive mapping and 
ground search was extended into the surrounding areas 
as necessitated to resolve certain extensive geological 
features, and to establish key events and sequences. 
Liaison was maintained with the Resident Geologist in 
Kirkland Lake, H.L. Lovell, and the field staff of the 
Geological Survey of Canada who were mapping the 
contiguous regions to the north and east of the map-area.

The area is pivotal to interpretation of the inter 
action of Hudson Bay and Laurentian ice sheets during 
late Wisconsinan ice retreat, and to resolution of the 
stages of development and decline of the glacial Lake 
Barlow lacustrine event.

Mapping was carried out at a scale of 1:20,000 for 
publication at 1:50,000.

Principal, Morton, Dodds & Partners Limited, Rexdale, Ontario. 

Geologist, Morton, Dodds cS Partners Limited, Rexdale,Ontario.

PHYSIOGRAPHY

The physiography of the New Liskeard map-area is 
structurally controlled, principally by the NNW-trending 
Timiskaming fault system. The area may be divided into 
four distinct regions:
(a) the hilly uplands of the southwest and west;
(b) the broad clay plain and intermediate terraces of 
the Wabi River valley;
(c) the central limestone upland, or cuesta, formed of 
Lower Paleozoic strata; and
(d) the broad alluvial plain and delta of the Blanche 
River.

Two minor subregions occur within or bordering on 
the west side of the Blanche River valley, comprising 
the re-emergent late Precambrian or early Paleozoic 
hill, Casey Mountain, and the dissected edge of an 
extensive late-glacial terrace, which extends into the 
northeast corner of the map-area from Quebec.

Thick Quaternary sediments occupy the lowlands and 
several of the intermediate terraces, while the uplands 
tend to be sporadically veneered with till, outwash or 
lacustrine sediment. Many of the rock hills have been 
washed clean by wave action during high water level 
stages of the late glacial Lakes Barlow and Barlow- 
Ojibway. An extensive area of block field (felsenmeer) 
occurs in the southwestern corner of the map-area where 
flat-lying Precambrian varvites of the Gowganda Forma 
tion have been washed clean of overburden by wave 
action, and subsequently have been subjected to exten 
sive frost spalling.

QUATERNARY GEOLOGY

Owing to the extensive wave washing and subsequent 
frost spalling or solution weathering of much of the 
exposed rock in the area, striations are not common. 
Exceptions occur along several major highway or region 
al roads, and along several stream beds. In the latter 
case, the direction of striation has been critically influ 
enced by the morphology of the rock valley, but in 
general a southward or south-southeastward direction 
of ice movement is indicated. Several cross striations 
occur on scarp faces at elevations above the pre-Quater- 
nary valley floors, indicating the more probable direc 
tion of flow within the body of the ice sheet may have 
been due south or slightly west of south.
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Till outcrops are restricted to lodgement material on 
the face of the prominent escarpments marking the west 
sides of the Blanche and Wabi River valleys, or to general 
ground moraine veneering the north end of the inter 
vening limestone ridge. Pockets of similar till were noted 
in the hollows and declivities of the Precambrian rocks 
of the western hill region. The tills are all similar in 
character consisting of brownish to grey stony sandy 
silt and clay, but vary in the nature of the clasts according 
to the lithology of the adjacent bedrock. Till fabric was 
studied to assist in defining the probable direction of 
ice movement.

Several morainic features indicate ice marginal posi 
tions during ice-sheet retreat. A major node or inter 
lobate feature, referred to in the general literature as the 
Hill Lake Moraine, occurs in the northwest corner of the 
map-area, composed of much coarse granular ice-contact, 
delta or outwash, and terrace materials. A linear twin- 
ridged morainic feature extends southeastward from this 
body along the rocky fault scarp which marks the west 
margin of the Timiskaming Basin. A second morainic 
belt with ice-contact features and composed of coarse 
granular material, referred to here as the Judge Moraine 
appears intermittently within the lower Blanche River 
valley where that valley merges with the upper Ottawa 
River valley and Lake Timiskaming. Another feature 
which is possibly associated with the Judge Moraine 
occurs in the floor of the Blanche River valley immedi 
ately to the north and east of Hilliardton. This feature 
may extend into a more widely spread coarse outwash 
or morainic deposit which has been identified in the 
floor of the Blanche River in numerous deep boreholes 
and wells.

Glaciofluvial deposits form an extensive gravel and 
sand veneer over the upland area to the west of New 
Liskeard, and a major esker feature that runs into 
Hammond Lake. A second, larger, buried esker is located 
in the broad terrace which extends between Evanturel 
Creek and the Hill Lake Moraine; its axis extends almost 
due north along the Beauchamp and Armstrong Town 
ship line. The outwash areas exhibit multiphase depo 
sitional features and include at least one irregular till 
or glacial mud flow which indicates a local readvance 
or stillstand. These outwash and valley train deposits 
continue southward out of the map-area into the Gillies 
Lake area immediately to the west of the town of 
Cobalt.

Lacustrine deposits of fine sand, silt and clay are 
extensive throughout the entire map-area, laid down 
within late-glacial and post-glacial lakes which have 
been variously designated "Lake Barlow", "Lake Barlow- 
Ojibway", and "Early Lake Timiskaming". Many aban 
doned shorelines and strand flats exist, along with such 
other lacustrine stage relics as abandoned deltas, tom 
bolas, wave-washed rock exposures, storm beaches and 
boulder pavement. The maximum elevation of sub 

mergence, indicated by wave-washed rock, storm 
beaches and boulder pavement, occurs in the Hill Lake 
Moraine area at 320 m (1,050 feet). Data on the num 
erous lower shorelines down to the 196.5 m (645 feet) 
beachline of Early Lake Timiskaming has not yet been 
resolved but several persistent erosional beachlines have 
been identified. In addition to the beach gravels and 
bar and deep water laminated clays, there are abundant 
deposits of beach and deltaic sands and silts.

The clays become progressively siltier towards the 
north and west in both the Wabi and Blanche River 
valleys. Several vertical stratigraphic variations are 
apparent but have not been correlated to date.

The engineering aspects of the varved lacustrine 
clays of the area are particularly well known at several 
sites, and their general mineralogy has been established 
(see comments below).

GEOLOGICAL DATING

Only two sites containing older organic remains have 
been identified, plus one lying outside of the map-area 
in Nedelec Township, Quebec. The most favourable 
site was near Whitewood Grove where several thin 
layers of organic wood and leafy detritus are contained 
within a homogenous lacustrine clay. The clay is dis 
tinctly postglacial and underlies a prominent wet beach 
sand deposit laid down in either a late stage of Lake 
Barlow or an early stage of Early Lake Timiskaming. 
The second site, on Evanturel Creek, is a sparse occur 
rence of small freshwater mollusc shells within several 
coarser silt varves. These could not be collected in 
sufficient number from the existing exposure to allow 
for dating analysis.

Several excellent kettle pond deposits occur in the 
Hill Lake Moraine which warrant detailed exploration 
for additional dating sites.

ECONOMIC GEOLOGY

Sand and gravel are the only economic commodities 
presently being extracted from the Quaternary sedi 
ments of the map-area. Many local pits which worked 
small beach features have been exhausted and produc 
tion is now centered principally on:
(a) the outwash and valley train deposits of the Ham 
mond Lake area;
(b) the moraine/kame/esker deposits fringing the west 
ern edge of the Timiskaming Valley, in Henwood Town 
ship;
(c) the Hill Lake Moraine in Beauchamp Township;
(d) the buried esker at the Beauchamp-Armstrong 
Townships boundary; and
(e) the buried moraine to the east and northeast of
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Hilliardton.
The developable reserves in the first three of the 

listed sources are considerable, and will be capable of 
providing good quality aggregate and granular fill to the 
entire map-area for many years. Reserves in the latter 
two features are also large, but extraction is becoming 
increasingly restricted by heavy overburden stripping, 
as the margins of the deposits dip beneath the lacus 
trine clay "blanket".

The kame materials tend to be very coarse, and 
crushing is essential to produce saleable graded aggre 
gate. The deposits are clean, however, and no washing 
is necessary. Chert and other deleterious particle con 
tent is consistently low to non-existent. A particularly 
pleasing pinkish tone is common to the deposits lying 
west of the Evanturel Creek-Wabi Creek axis, in marked 
contrast to the very dark grey tones of the gravels 
in the Hilliardton and J udge Moraines. Limestone content 
becomes evident only in the easterly fringe deposits of 
the Hammond Lake outwash complex.

The clays of the area have not tested well for brick 
making or other ceramic usages (Guillet 1977).

Several peat bogs (muskegs) exist within the map- 
area, particularly as back swamps in the relatively 
recently exposed lower Blanche River Valley, but 
also in the Wabi River Valley between Thornloe and 
Uno Park and on the broad, flat higher terraces such 
as in Henwood and Lundy Townships and to the west 
of Hammond Lake. The Harley Township bog between 
Thornloe and Uno Park offers some possibility of 
economic development for moss litter (peat moss).

appears to be sufficiently deep and drainable to war 
rant exploitation for peat moss.

Considerable engineering is required in planning 
development or construction in the map-area because 
of the extensive presence of moderately sensitive weak 
lacustrine and alluvial clay sediments. Isostatic uplift 
which is still proceeding has created a youthful land 
scape with frequent instability and landslips occurring 
along the developing valleys. Such instability has 
seriously influenced both the pattern and cost of the 
township, district and regional roads, and has isolated or 
delayed much potential agricultural development. Fre 
quency of bridge and road repairs or complete replace 
ment is high. Regional instability of valley walls and 
slopes has also resulted in additional cost and some 
damage to rural and urban structures. In addition, 
cost and routing of roads and railways has been influ 
enced by the pattern of surficial peat and muskeg 
deposits developed within the valley floors and broad 
intermediate terraces.

REFERENCE

Guillet, G.R.
1977: Clay and Shale Deposits of Ontario; Ontario Geol. 

Surv., Mineral Deposits Circular 15, 117p. Accom 
panied by Map 2358, scale 1:2,000,000.

AGRICULTURAL AND ENGINEERING 
GEOLOGY

The area around New Liskeard is presently under 
going a resurgence of land clearing and bringing of 
new land under cultivation. Such areas of agricultural 
development are restricted almost solely to the areas 
of lacustrine or alluvial clay and silt deposits. The 
more elevated areas of heavy clay require tile 
drainage for maximum crop yield, while an open ditch 
polder system of drainage is utilized on the low lying 
wet land of the Blanche River valley. The lighter varved 
silt soils occurring towards the north and west margins 
of the map-area tend to drought during the summer.

The recent surficial shallow peat deposits occurring 
typically in the back swamps of the lower Blanche River 
valley are usually burned off and ploughed in during the 
land development process. A peat thickness of about 
0.6 m (2 feet) appears to represent the limit of develop 
ment. Such areas of thicker peat also tend to occur in 
the lowest lying ground which is permanently flooded 
and undrainable except by lift pump.

The peat deposit between Thornloe and Uno Park
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NO.34 PHYSIOGRAPHY AND SURFICIAL GEOLOGY OF

NORTHWESTERN ONTARIO

W.R. Cowan 1

ODM

LOCATION MAP

In 1977 the Ontario Centre for Remote Sensing 
(Ministry of Natural Resources, Division of Lands) 
undertook to map the physiographic features and sur 
ficial materials of those parts of northern Ontario not 
previously mapped by the Ministry of Natural Resources 
at a scale of 1:500,000. The Geological Branch supported 
this project by contributing geological personnel for 
field surveys and air photo interpretation and by co 
ordinating the analysis of soil samples which will be 
undertaken by the Mineral Research Branch (Ministry 
of Natural Resources). Field work was carried out by 
six geologists and geomorphologists with air support of 
two Hughes 500 helicopters.

The area mapped in 1977 was selected so as to sup 
port regional planning in the West Patricia area of 
Ontario, this included carrying out new investigations

1 Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

in the area mapped by V.K. Prest (1963). The working 
scale was 1:250,000. Field work consisted of collecting 
ground data for photo interpretation and the collection 
of soil samples for laboratory analysis. Approximately 
two day's work was carried out per 1:250,000 map sheet 
(4 helicopter days and 12 geomorphologist's days) 
though this varied slightly from sheet to sheet. Field 
work completed is indicated on the accompanying 
figure.

It is intended that short reports with accompanying 
maps at a scale of 1:250,000 will be produced initially. 
Information on this project may be obtained from Dr. 
Simsek Pala, Ontario Centre for Remote Sensing, Ministry 
of Natural Resources, 801 Bay Street (4th Floor), 
Toronto.

REFERENCE

Prest, V.K.
1963: Red Lake-Lansdowne House area, Northwestern 

Ontario (Surficial Geology). Geol. Surv. Canada 
Paper 63-6, 23p., map scale 1:506,880.
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A GGREGA T E DEPOSITS

NO. 35 TOWNSHIP AGGREGATE INVENTORY

SOUTHERN ONTARIO 

G.J. Burwasser and J.Z. Fraser

The objective of the Township Aggregate Inventory 
is to supply information about sand, gravel and crushed 
bedrock resources to the county, regional and area 
municipalities in order to facilitate the formation of 
mineral aggregate resource management policies. The 
municipalities to be surveyed are those in southern 
Ontario that are designated under The Pits and Quarries 
Control Act, 1971. In the development stages of the 
program several municipalities were studied and proto 
type documents are now in preparation for six munici 
palities in Wellington County, four in the Regional 
Municipality of Halton, three each in the Regional 
Municipality of Waterloo and Dufferin County, two 
each in Brant County and the Regional Municipality of 
Durham, and one each in Perth County, Victoria County 
and the Regional Municipalities of York, Peel and 
Niagara. These twenty-five reports are presently being 
completed and edited. Work has also begun on forty 
other municipalities in the Southwestern, Central and 
Algonquin Regions (Figure 1).

A new publication series, the Township Aggregate 
Inventory series, will be initiated for the large number of 
reports which the study will produce. The reports are 
designed to incorporate all existing information available 
to the Geological Branch and to present it in a form in 
which it can be used by municipal planners. The inven 
tory is being carried out on the township level since 
the township (in some cases an organized town or city) 
is the basic planning unit in Ontario. In this way infor 
mation may be applied on a local level or, by considering 
several townships, on a county or regional level. As the 
reports will provide the most current information avail 
able, they will supercede all previous reports on the 
subject for each municipality included in the program.

Each report will consist of a set of maps at the scale 
of 1:50,000 and a written text accompanied by graphs
1 Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.

and tables containing the numerical data and documen 
tation for the municipality under consideration. A dis 
tribution map will show the size and location of known 
aggregate-bearing Quaternary deposits and will display, 
for each deposit, a symbol indicating the thickness of 
the deposit, its coarse aggregate content and geologic 
origin and the existence, if any, of granulometric or 
lithologic quality constraints. With the assistance of 
district and regional personnel from the Ministry of 
Natural Resources and the Ministry of Transportation 
and Communications, a map of Mineral Resources Areas 
will be derived, showing the relative significance of the 
various deposits based on quality and quantity of the 
aggregate and on the accessibility and general "worka 
bility" of the deposits. Deposits of major significance 
will be discussed individually in the text to provide 
the geological details required prior to the implementa 
tion of planning decisions related to the development of 
a municipality's natural aggregate resources.

For bedrock resources a similar treatment will be 
presented based on the depth of overburden, the quality 
and quantity of the rock and the known utilization of 
various bedrock formations. Accessibility and general 
"workability" are just as important for bedrock forma 
tions as they are for unconsolidated aggregate deposits.

As a further aid to land-use allocation a projection 
of possible future aggregate production and the possible 
life expectancy of existing licenced reserves, will be 
made for each municipality, providing a graphic repre 
sentation of the amount of material needed to meet 
future requirements. When considered with the land-use 
programs of the Ministry of Natural Resources as well as 
with programs of other ministries, these reports, and 
planned follow-up meetings should assist municipalities 
to develop workable programs for the protection and 
utilization of their aggregate resources.

160



G.J. BURWASSER A J.Z. FRASER

TJ 
O

o
Q. 
>
O+J
C 
CD
> 
(Z

V•4-* 
03S5

O) •O

D 
O)

161



A GGREGA T E DEPOSITS

NO.36 SAND AND GRAVEL RESOURCES IN THE SUDBURY AREA

DISTRICT OF SUDBURY 

E.V. Sado 1

INTRODUCTION

Areas of sand and gravel aggregate potential were 
delineated within 77 townships, including the Regional 
Municipality of Sudbury and townships adjoining it 
to the north and west. The townships involved are as 
follows:
Morse Wisner 
Antrim Norman 
Emo Rowat 
Rhodes Solski 
Botha Tofflemire 
Roberts Hart 
Creelman Cartier 
Fraleck Levack 
Telfer Morgan 
Stralak Lumsden 
Ulster Hanmer 
Munster Capreol 
Leinster Maclennan 
Tyrone Moses 
Kitchener Acheson 
Hutton Venturi 

• Parkin Ermatinger 
Aylmer Cascaden 
Oshell Dowling 
Ouellette Balfour 
Craig Rayside 
Moncrieff Blezard 
Hess Garson 
Harty Falconbridge 
Foy Weeks 
Bowell Bigelow

The above townships are included on the following 
1:50,000 scale National Topographic System map 
sheets:

Mozhabong Lake 41 J/16, 
Pogamasing 41 1/13, 
Venetian Lake 41 1/14, 
Milnet 41 1/15, 
Madawanson Lake 41 J/9, 
Cartier 41 1/12, 
Chelmsford 41 1/11, 
Capreol 41 1/10, 
Whiskey Lake 41J/8,

Vernon
Totten
Trill
Fairbank
Creighton
Snider
McKim
Neelon
Dryden
Shibananing
Dunlop
Porter
Hyman
Drury
Denison
Graham
Waters
Broder
Dill
Cleland
Lorne
Louise
Eden
Tilton
Dieppe

Espanola 41 I/5, 
Copper Cliff 41 I/6, 
Coniston 41 I/7, 
Lake Panache 41 I/3.

Field examinations within these areas were limited 
to the available road access. Deposits outlined in remote 
areas are interpretive. Standard 1:15,840 scale (1 inch to 
14 mile) air photographs were used and information was 
transferred onto a 1:50,000 scale base-map.

Granular deposits within the Sudbury basin were 
investigated in greater detail as they are under the great 
est land-use stresses.

GENERAL GEOLOGY

The study area contains three distinct physiographic 
areas. Each is controlled by the unique structure or 
lithology of the Precambrian rock basement which in 
turn affected the distribution of Quaternary sediments.

1. The Sudbury Basin, a prominent structural depres 
sion, acted as a sedimentary trap during deglaciation. 
Meltwaters entering the basin deposited sediments 
over 1 30 m (400 feet) thick in places and imparted a flat 
lacustrine floor to the basin proper. Sands and gravels 
were deposited along the northern rim of the basin as 
ice-contact, outwash and deltaic formations.

2. A typical Canadian Shield topography character 
izes the area underlain by Early Precambrian granites 
northwest from the basin. Glacial drift accumulations 
(which in places mask the underlying rock) may repre 
sent moraine margins. Outwash sediments occur within 
or in close proximity to these areas. The remaining area 
has little or no drift cover (0-3 m or 0-10 feet). Melt 
waters from this area were channelled along numerous 
north-trending structural valleys and prominent granular 
terraces have been formed.

3. A band of Middle Precambrian (Proterozoic) 
sedimentary rocks occurs southeast of the Sudbury 
Basin. Differential ice scour along the trend of the rocks 
has accentuated relief features in the area, forming 
elongated, steep sided valleys and lakes. Subsequent 
erosion removed the glacial cover redepositing it as silts 
and sands within the troughs.

Geologist, Phanerozoic Geology Section, Geological Branch, 
Ontario Ministry of Natural Resources, Toronto.
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SAND AND GRAVEL DEPOSITS

Overlying the Sudbury Basin (Chelmsford 
and Capreol Map-Areas)

Deltaic-outwash formations are concentrated along 
the north rim of the basin. They constitute a continu 
ous but variable aggregate source along the Vermilion 
River between Capreol and Sandcherry Creek. A lone 
deltaic deposit is located further west at Dowling.

A massive ice-contact and outwash complex occurs 
between Bowlands Bay and Garson Junction. Variable 
but generally coarse material composes its esker core. 
Pitted outwash occurs along the flanks. The coarse 
aggregate potential is greatest near the Sudbury Airport, 
but it becomes finer to the southwest.

REFERENCES

Boissonneau, A.M.
1965: Surficial Geology, Algoma, Sudbury, Timiskaming

and Nipissing; Ontario Dept. Lands and Forests,
Map S-465. 

1966: Glacial History of Northeastern Ontario M, The
Timiskaming-Algoma Area; Canadian J. Earth Sci.,
Vol.5, p.97-109.

Burwasser, G.J.
1976: Quaternary Geology and Granular Resources of the 

Sudbury Basin Area, District of Sudbury; Ontario 
Div. Mines.OFR 5185.

Overlying Early Precambrian Granitic Rocks
(Pogamasing, Venetian Lake, Milnet,

Cartier, and Espanola Map-Areas)

Massive outwash deposits occur throughout this large 
area. They form terraces along glacial meltwater channels 
which comprise an intricate, interconnecting network 
along fault valleys and structural lineaments. The present 
day Spanish and Wakonassin drainage channels contain 
three elevated terraces. The highest is 60 m (200 feet) 
above the present day water course.

Outwash aggregates also occur as sheet deposits over 
large areas. Four of the largest occur near Fox Lake, 
Venetian Lake and the villages of Cartier and Milnet.

Glacial drift (bouldery sand till) has accumulated 
in thicknesses sufficient to mask the underlying rock in 
places. Such areas are suitable as a source of earth 
borrow.

Overlying Middle Precambrian Sedimentary 
Rocks (Copper Cliff and Coniston Map-Areas)

Few aggregate sources are available in this general 
area. Stratified drift occurs along an ice-contact zone 
from Fairbank Lake west to Agnew Lake (Espanola 
Sheet). Iron oxide and manganese carbonate coatings 
plus high percentages of slate and sulphide-bearing 
tuffaceous rock generally reduce the value of the de 
posits for many aggregate uses.

Two commercial operations south of Sudbury along 
Highway 69 presently supply the bulk of granular 
material from a buried outwash deposit. Future exca 
vations will be limited by the overburden thickness.

Several small ice-contact deposits were formed 
beside bare bedrock walls, but most of these deposits 
have already been depleted.
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ENGINEERING GEOLOGY

N0.37 ENGINEERING GEOLOGY EVALUATION

OF TERRAIN IN NORTHERN ONTARIO

J.F. Gartner 1

INTRODUCTION

An engineering geology terrain evaluation of approxi 
mately 65,000 square miles in northern Ontario is 
currently underway. The area of study is covered by the 
following 1:250,000 NTS map sheets: part of map 
sheets 31 L, SIM, 32D, 32E and 41 K, and full map 
sheets 411, 41 J, 41N, 41O, 41 P, 42A, 42H, 52A and 
52H.

The work is being carried out for the Ontario Min 
istry of Natural Resources, Geological Branch, Phan 
erozoic Geology Section by Gartner Lee Associates 
Limited in conjunction with Geo-analysis Limited, Lee 
Geo-lndicators Limited and J.D. Mollard and Associates 
Limited.

A total of about 20 engineering geologists and sup 
port staff are employed on this project, and the com 
pletion date for submission is the middle of March, 
1978.

OBJECTIVES

The objectives of the study are to:
(1) develop a mapping legend that will adequately 
describe the engineering terrain units as mapped using 
airphoto interpretation techniques and ground checking,
(2) produce 1:100,000 planimetric maps in conjunction 
with fully documented reports,
(3) provide examples of the types of maps that can be 
derived from the basic engineering geology terrain map.

METHODS

The priority item in the organization of this exten 
sive mapping programme was to derive a common and 
workable legend for engineering terrain mapping. The 
legend had to take into consideration all of the possible 
geological landforms which might be encountered in 
northern Ontario. It also had to provide data on possible 
engineering properties of these landforms and their 
related materials. It was decided to map on a landform 
unit basis. The legend takes into consideration the 
texture of material and its origin, the geological land 

form morphological modifiers and drainage characteris 
tics. A tentative legend format was agreed upon during 
the first month of the contract, and amendments are 
being made, as necessary, as the mapping progresses.

Panchromatic airphotos, at an average scale of about 
1:40,000 were ordered from the National Airphoto 
Library and supplied to the Consultants. Available 
resource data, both published and unpublished, dealing 
with the study area were researched and catalogued. Full 
topographic map coverage of 1:50,000 scale was ob 
tained from the National Topographic System of maps, 
and existing 1:100,000 scale airphoto mosaics were 
ordered.

Airphoto interpretation techniques are being used to 
delineate the various engineering terrain units directly 
onto the contact prints. The results are transferred onto 
the 1:100,000 photo mosaics, and field checking loca 
tions are noted for verification of the interpretations in 
the field.

The airphoto interpretation is being checked on the 
ground, in large part by the interpreters themselves. This 
field verification is of a reconnaissance nature, and 
relies basically on observations of existing man-made 
and natural cut faces. Some drilling will be undertaken 
to provide additional subsurface data. Type sections are 
being described and legend modifications completed as 
necessary.

Final results will be presented on maps at a scale of 
1:100,000 obtained by enlargement of the 1 inch to 2 
mile maps of the Provincial series.

RESOURCE POTENTIAL

The results of the study are expected to show the re 
source potential of the Quaternary deposits of the area. 
For example, significant deposits of aggregate materials 
have been delineated within most of the 1:250,000 map 
sheet areas and in the New Liskeard area a potential 
ground water resource within a buried valley has been 
identified. Terrain conditions have been outlined that 
will assist in the planning of transportation corridors, 
exploration access roads and general trafficability of 
the terrain.

President, Gartner Lee Associates Limited , Toronto.
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ENGINEERING GEOLOGY

NO. 38 STRESS RELIEF AND ROCK MOVEMENT ASSOCIATED 

WITH THE CONSTRUCTION OF THE HAMILTON MOUNTAIN TRUNK SEWER
1 7J.C. Roegiers and J.C. Thompson

INTRODUCTION

The numerous instabilities observed in the near- 
surface rock strata at widely scattered locations across 
southern Ontario and northern New York State, taken 
with the results of a limited number of overcoring 
stress measurements (principally in the Niagara Escarp 
ment rock formations) strongly suggest the presence of 
high in situ horizontal stresses in the rock strata through 
out this region. Consequently it must be anticipated that 
any excavation in such strata will lead to a localized 
stress redistribution. The extent of the region influenced 
will depend on the size of the excavation, the in situ 
stress level at the location, the short- and long-term 
strength properties of the rock, and the presence of any 
jointing or bedding planes. The effect of joint planes 
and bedding planes along which there is little resistance 
to movement is to permit the zone of stress redistribu 
tion and associated rock movements to extend back 
from an excavation much further than would be possible 
if the rock mass were competent. Until the extent of 
the redistribution zone is reliably predicted, the poten 
tial for distress caused by ground movements to the 
structure within the excavation as well as nearby build 
ings and underground utilities cannot properly be 
assessed.

To predict the extent of the stress redistribution 
zones requires the field measurement of more para 
meters than is current practise in most geotechnical 
site investigations. The present field programme pre 
sents such an attempt.

SITE DESCRIPTION

The site is located in Hamilton at the intersection of 
Upper Sherman Avenue and Limeridge Road and 
involves the extension to the Hamilton Mountain Trunk 
Sewer, Stage 4. This particular project was selected 
because of the rock squeezing and stress relief already 
observed in stage 2 which had led to damage of the 
concrete lining.

The bedrock at the site is medium to dark grey dolo 
stone of the Eramosa Member of the Middle Silurian 
Lockport Formation. The tunnel cut is excavated by 
blasting.
1 Assistant Professor, Department of Civil Engineering, Univer 
sity of Toronto.
^Associate Professor, Department of Civil Engineering, Univer 
sity of Waterloo.
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Although a limited amount of "near-trench" moni 
toring was included in the original contract, this pro 
ject is considered to provide the opportunity to obtain 
critical information about the extent of relaxation as 
well as time-dependent effects. Moreover, by installing 
the instrumentation well ahead of the excavation, it 
would be possible to monitor the moving "region of 
influence" associated with the works.

Successful extrapolation of the findings of the 
experimental investigation to other areas where stress 
relief effects may be significant would require the 
development of an analytical model. Therefore, it is 
essential to understand and include the physical mech 
anism responsible for the movement.

FIELD PROGRAMME

The purpose of the monitoring programme, underway 
at the present time, is to determine: 
(i) The detailed geology of the area, especially the 
attitudes of joints and discontinuities. The open cut will 
be mapped in its entirety and statistical analysis applied 
to define strikes and dips of major families. Special 
attention will also be devoted to describing the filling of 
some of the joints. Groundwater conditions will be 
determined by means of standpipes (installed), 
(ii) The in situ stress conditions. Both absolute and rela 
tive stress measurements will be attempted. By using the 
overcoring technique combined with the knowledge of 
the elastic rock properties, it will be possible to estimate 
the magnitude and orientation of the pre-existing in situ 
stresses. The stress relaxation will also be obtained by 
carefully monitoring the output of the various stress- 
meters as the excavation progresses, even after the con 
struction is completed, in order to determine if there 
are any time-dependent effects. Several techniques will 
be used jointly to assess reliability, 
(iii) The strata movement. A cross-section (i.e. perpen 
dicular to the proposed tunnel axis) was selected for 
installation of a series of inclinometer stations. The 
guided tubes were grouted in place and reached a depth 
well below the bottom of the excavation. Moreover, in 
order to confirm the total horizontal displacement 
obtained at the surface, a precise survey was performed.

The results obtained from this project are still under 
investigation and will be used later on to develop an 
analytical computer model.
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GEOPHYSICAL, GEOCHEMICAL

AND GEOCHRONOLOGICAL SURVEYS, 1977

R.B. Barlow 1

During the 1977 summer season, the staff of the Geophysics/Geochem 
istry Section carried out a gravity survey in the North Bay-Cobalt area 
(11 750 km 2 or 4,540 square miles). The southern portion of the survey 
covers part of the Grenville Front extending from the Quebec-Ontario 
border westward to within 16 km (10 miles) of the eastern extremity of 
the Sudbury Basin. Part of the southern portion of the Cobalt Plate, the 
Temagami metavolcanic belt and surrounding Early, Middle and Late 
Precambrian rocks are also included in the survey.

The results of a Federal-Provincial airborne gamma-ray spectrometer 
survey (No.1 on map) covering parts of northwestern Ontario and south 
eastern Manitoba were released in August, 1977. The survey covered an 
area of approximately 120 000 km 2 (46,000 square miles) and includes 
NTS sheets 52E, Kenora; 42F, Dryden; 52K, Lac Seul; 52L, Point Du 
Bois; 52M, Carroll Lake; 52N, Trout Lake; 53D, Deer Lake; and parts of 
62I, Selkirk; 62P, Hecla; and 63A, Berens River, published at a scale of 
1:250,000.

Lake Sediment geochemical surveys (No.2 on map) were also released 
in April, 1977, covering parts of NTS sheets 31 F, Pembroke and 31 C, 
Kingston.

Two follow-up investigations were also carried out in southeastern 
Ontario as part of the Federal-Provincial Uranium Reconnaissance 
Program. The follow-up investigations were directed toward evaluating 
the effectiveness of recently published gamma-ray spectrometer and lake 
sediment geochemical data covering the Pembroke and Kingston NTS 
sheets 31 F and 31C respectively (Scale 1:250,000).

Geochronological studies involving sample collection, preparation 
and age dating by the U-Pb zircon method are in progress over seven areas 
in northwestern and northeastern Ontario. Age dating samples have been 
collected in the following Early Precambrian metavolcanic-metasedimen- 
tary areas:

Uchi-Woman Lakes North Spirit Lake
Birch Lake Upper Manitou Lake
Kirkland Lake Sturgeon Lake
Timmins
A close co-operation between the mapping geologist in each area and 

the geochronologist with regard to the sample collection stage has been 
maintained so as to ensure that results from the program will be useful 
in solving problems of geological evolution and related mineral deposits.

A new autocartographic laboratory which was constructed during the 
past year is now operational. This facility was designed with the co 
operation of the Surveys and Mapping Branch, Division of Lands, to 
develop electronic data processing and plotting techniques to serve a wide 
variety of resource related functions requiring the handling of large 
amounts of numerical data. The equipment now in place consists of a 
Calcomp 745 flatbed plotter, a POP 11/50 computer and two digitizing 
tables. A full software library of Calcomp plotting routines has been 
established and tested on the Queens Park IBM 370 computer and will 
be used in conjunction with the facility to prepare geophysical, geo 
chemical and geological data in a variety of graphical forms.

Acting Chief, Geophysics/Geochemistry Section, Geological Branch, Ontario
•i -jn Ministry of Natural Resources, Toronto.
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G RA VITY A MAGNETIC SUSCEPTIBILITY

NO.39 GRAVITY AND MAGNETIC SUSCEPTIBILITY SURVEYS OF THE

NORTH BAY-COBALT AND ENGLEHART-ELK LAKE AREAS

DISTRICTS OF NIPISSING AND TIMISKAMING

V.K. Gupta 1 and D.R. Wadge2

The Geological Branch has carried out detailed gra 
vity surveys in Ontario since 1973. As a continuation of 
this program in the Summer of 1977, a total of 2812 
gravity stations were established in the North Bay- 
Cobalt and Englehart-Elk Lake areas. The survey was 
carried out using four Lacoste-Romberg gravimeters. 
Fixed-wing aircraft and a Bell G-4 helicopter were used 
extensively for transportation to inaccessible areas. 
For logistics, the gravity survey area was divided into 
two parts: Area 1, referred to as the North Bay-Cobalt 
area, and Area 2, named the Englehart-Elk Lake area. 
The gravity survey areas cover parts of Superior, Southern 
and Grenville Provinces and a Paleozoic outlier. A re 
gional geological map of Area 1 has been published 
recently, on a scale of 1:253,440 (1 inch to 4 miles) 
by Card and Lumbers (1977). The regional geological 
map for Area 2 has been published by Pyke et a/. (1973).

The gravity survey of Area 1 is bounded 
by Latitudes 460 20'N and 47 0 30'N and by Longitudes 
790 00'W, the Ontario-Quebec Boundary and 800 30'W, 
covering an area of approximately 11 750 km 2 (4540 
square miles). Five gravity base stations were also 
established in this area. The average gravity station 
density over Area 1 was 1 gravity station per 4.4 km 2 
(1.7 square miles).

In the gravity survey of Area 2, a total of 169 gravity 
stations were established. These gravity stations will 
supplement a previous Geological Branch gravity survey 
which was carried out in the Summer of 1973 (McCance 
1973).

Over 1000 density measurements were made on rock 
samples collected from the survey areas. The purpose of 
the density measurements was to determine representa 
tive mean densities for the major rock units.

In-situ magnetic susceptibility measurements were 
also made over 200 outcrop sites in the survey areas. At 
each outcrop 10 to 15 susceptibility readings were taken.

The gravity survey was carried out according to the 
field procedures and specifications of the Gravity 
Division (1976), Energy, Mines and Resources Canada. 
The field data is now being processed at the Gravity 
Division, Ottawa. An interpretation of the gravity 
features of the above two areas will soon be undertaken.
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SPECTROMETRY ANOMALIES cS URANIUM OCCURRENCES

NO. 40 GEOPHYSICAL, GEOCHEMICAL AND GEOLOGICAL INVESTIGATIONS OF SOME 

URANIUM OCCURRENCES, SHARBOT LAKE AREA, SOUTHEASTERN ONTARIO

R.B. Barlow 1 and C. Ware2

INTRODUCTION

During the summer field season, a number of airborne 
gamma-ray spectrometric anomalies were investigated in 
a region of southern Ontario extending from Kaladar to 
Sharbot Lake along Highway 7 and north along Highway 
509. In addition, radiometric measurements, geochemi 
cal rocks and soil sampling and geological mapping were 
carried out over several known uranium occurrences in 
the area.

Most occurrences and radiometric anomalies are 
located along the northwestern limb of the Claire River 
Syncline; a structure which trends northeasterly from 
Hungerford to the western border of Olden Township in 
the Grenville structural province.

The airborne gamma-ray spectrometric data covers an 
area of approximately 38 000 km 2 (l 5,000 square miles) 
in southeastern Ontario (NTS map-sheet 31 F, GSC 
1976, and NTS map-sheet 31 C, GSC 1977) and is char 
acterized by a central northeasterly trend of equivalent 
uranium values from 2 to 3 ppm. Attention has been 
drawn to the fact that narrow zones of uranium enrich 
ment may occupy only a small fraction of the area 
analyzed in one airborne counting interval of 2.5 seconds 
(approximately 10 5 m 2 or 10 6 square feet), therefore 
the effects of narrow zones (i.e. pegmatites) may be 
significantly diminished due to averaging with sur 
rounding rock of lower equivalent uranium values 
(Charbonneau 1977).

The field work objective was therefore to relate the 
anomaly results of the Federal-Provincial gamma-ray 
spectrometer survey to the geological sources by ground 
investigations. It is hoped, through this study, to develop 
a broad field relationship between radioelement abun 
dances, their magnitudes and the variable radioactive 
sources.

INVESTIGATIONS OF TWO KNOWN 
URANIUM OCCURRENCES

The two occurrences chosen for detailed examination 
are presently held by Mid-East Developments Limited 
who kindly granted permission to the writers to carry

1 Acting Chief, Geophysics/Geochemistry Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto. 
2 GeoIogist, Geophysics/Geochemistry Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto.

out geological, geophysical and geochemical investiga 
tions over the properties. In addition, consulting geolo 
gists for Mid-East aided the writers by locating pits and 
trenches and previous drill hole collars and supplied a 
report which described the extent of recent exploratory 
work and resulting interpretations.

The occurrences are located a few miles west of 
Highway 509 between the Ardoch Road near Clarendon 
Station and the Bolton Lakes area.

General Field Observations

The uranium showings occur in pegmatites which in 
turn are located in a band of biotitic to amphibolitic 
paragneiss which trends north-northeasterly through the 
area and appears to overly the Cross Lake gneiss to the 
west. All formations dip to the east at approximately 30 
degrees.

Though generally conformable to strike, the pegma 
tites are locally pod-like, lenticular structures and in a 
few places cross-cut the country rocks. Their thicknesses 
commonly range from 1 to 60 m (3 to 200 feet) and 
their lateral extensions range from a few tens of metres 
to a maximum of 2 km (114 miles). In general the peg 
matites stand out as distinct topographic ridges, while 
host rocks composed of paragneiss tend to be eroded, 
forming topographically depressed gullys which parallel 
the ridges. The low areas are commonly composed of 
poorly drained swamps and beaver ponds all trending 
in an approximate north-south direction.

The pegmatites appear to be of the "simple" type, 
unzoned, and with no exotic mineralization. Two dis 
tinct but irregular phases do predominate in the larger 
pegmatites and can be distinguished on the basis of 
colour, accessory mineralogy and radioactivity.

White pegmatite phases are generally characterized 
by a highly radioelement abundance in all channels and 
a higher U/Th count-rate ratio. In areas having high 
U/Th ratios, the biotite and/or quartz content is gen 
erally more pronounced. Biotite content generally 
increases toward the contact with paragneiss host rocks 
and high uranium values are often associated with 
contact zones or pinch-outs between pegmatite and 
paragneiss. Uranium minerals are very fine grained and 
were sometimes identifiable (uraninite) at feldspar and 
quartz grain boundaries. Areas of high radioactivity 
were commonly represented in the freshly broken 
surface rocks by a yellow stain derived from weathering
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"^ Properties studied in detail

LOCATION MAP Scale: 1:250,000 or (1 inch to 4 miles approx.)

of uranium minerals (uranophane?).
Irregular phases of pink pegmatite are generally 

characterized by a lower U/Th count-rate ratio, ap 
proaching unity, indicating a possible uranothorite 
mineral association.

Property 1

Detailed geological mapping and a gamma-ray spec 
trometer survey were carried out over most of the pro 
perty, but soil sampling was confined to an area down 

slope of the main pegmatite horizon. Over 200 rock 
samples were collected over the grid and some rock 
samples were collected by a portable Geological Survey 
of Canada diamond drill to a depth of 0.65 m (2.1 feet). 
These samples will be used to test disequilibrium char 
acteristics of uranium in surface rocks.

Property 2

Detailed geological mapping was completed over an 
area of about 2 km 2 (0.8 square miles) to the south of
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SPECTROMETRY ANOMALIES Z URANIUM OCCURRENCES

TABLE 1 CALIBRATION RESULTS FOR SCINTREX GAD-6 GAMMA-RAY SPECTRO 
METER AND GSP-3S SENSOR.

TEST

Raw Counting
Values Over
Known
Sources

Count Rate

Potassium/Minute
Uranium/Minute
Thorium/Minute

Pad Values

Potassium (96)
Uranium (PPM)
Thorium (PPM)

Pad 1

448
107

71

1.70
2.41
8.92

Pad 2

651
230
102

2.27
7.30

12.60

Pad No.

Pad 3

635
211
194

2.21
3.00

26.10

Pad 4

710
286
299

2.21
2.90

40.80

Pad 5

727
326
98

2.33
11.70
13.20

Stripping 
Co-efficients

Instrument 
Sensitivity

Background 
Values

COEFFICIENT

Uranium by Thorium 
Potassium by Thorium 
Potassium by Uranium

RADIO ELEMENT

Thorium 
Uranium 
Potassium

RADIO ELEMENT

Thorium 
Uranium 
Potassium

AVERAGE VALUE

0.74452
0.69703
0.72394

AVERAGE VALUE 
(Counts per ppm or "36)

7.14 Counts/ppm 
21.33 Counts/ppm 

186.50 Counts/%

AVERAGE VALUE

7.73 Counts/Min
7.48 Counts/Min

48.85 Counts/Min

STANDARD DEVIATION

±0.01686 
±0.04512 
±0.05780

STANDARD DEVIATION

± 0.13 Counts/ppm 
± 0.40 Counts/ppm 
±18.63 Counts/%

STANDARD DEVIATION

± 3.03 Counts/Min 
± 4.11 Counts/Min 
±29.39 Counts/Min

Pad No.

Residuals
for
Background

Residual
Count Rate

Thorium
Uranium
Potassium

Pad 1

0
-1
0

Pad 2

-4
3

-3

Pad3

0
-1
3

Pad 4

0
0

-1

Pad 5

4
-2

1

Property 1 and radioelement count rates were measured 
over outcrops in this area. Approximately 100 rock 
samples were collected for analysis and laboratory 
spectrometric experiments.

OTHER ANOMALOUS AREAS

Nine locations which have associated airborne gamma- 
ray spectrometer anomalies were visited and in most 
cases probable causes for the anomalies were identified. 
In general, small veins of white to pinkish pegmatite 
having limited lateral extension seem to be the chief 
cause of most airborne anomalies. Although uranium 
minerals having associated yellow staining were ob 
served in most cases, small dimensions in thickness and 
lateral extent limit their economic potential.

SURVEY INSTRUMENTATION

A Scintrex GAD-6 four channel gamma-ray spec 
trometer equipped with a GSP-3S Nal (T1) crystal 
detector having a volume of 348 cm 3 was used for 
the surveys and outcrop examinations. Modern quan 
titative radioelement measurement requires a stable 
gamma-ray spectrum to enable proper energy selection 
for each of the four channels representing thorium, 
uranium, potassium and total count. Hence, the instru 
ment is spectrum stabilized using a radioactive source 
(Ba-133).

Before field investigations were commenced the 
instrument was calibrated at the Geological Survey of 
Canada test pads located at Uplands Airport, Ottawa. 
The results of the calibration test are tabulated in Table 
1. It was also found by laboratory experimentation that 
a minimum time constant of 100 seconds is required 
when using detectors having a volume of 348 cm 3
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before reliable count rate statistics are produced and if 
quantitative measurements are the objective of the 
survey.
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N0.41 JOINT FEDERAL-PROVINCIAL LAKE SEDIMENT

GEOCHEMISTRY FOLLOW-UP PROGRAM, SOUTHEASTERN ONTARIO

L.G. Closs 1 and W.B. Coker2

The Federal-Provincial Uranium Reconnaissance Pro 
gram (URP), consisting of complementary airborne 
radiometric and geochemical surveys, began in 1975. 
The overall objectives of URP are to provide the mining 
industry with high quality reconnaissance exploration 
data to identify areas of the country where there is 
the highest probability of finding new uranium de 
posits, and to provide governments with a nationally 
consistent systematic data base for uranium resource 
appraisal (Darnley et a/. 1975). The methodology of the 
geochemical component of this program has been out 
lined by Cameron (1976). It should be emphasized 
that although the primary commodity sought in this 
program is uranium the geochemical component has the 
potential of assisting in the evaluation of a variety of 
other mineral commodities.

An integral part of the overall geochemical program 
is the conducting of follow-up investigations to evaluate

^Geochemist, Geophysics/Geochemistry Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto. 
^Geochemist, Resource Geophysics and Geochemistry Division, 
Geological Survey of Canada, Ottawa.

the effectiveness of the reconnaissance survey, to devel 
op interpretational criteria to assist the mining industy 
in utilizing the results, and to permit refinement of sur 
vey procedures for subsequent programs. The first 
reconnaissance geochemistry survey carried out under 
URP in Ontario was in 1976 and consisted of a lake 
sediment sampling survey of the Pembroke (31 F) and 
north half of the Kingston (31C) NTS (1:250,000) 
sheets underlain predominantly by rocks of the Gren 
ville Province which host uranium mineralization in the 
Bancroft camp to the west. Gold and base metal occur 
rences are also known throughout the area (Lumbers 
1964). Results for this survey were released to the 
public on open file in April of this year. This report 
summarizes work to date on a joint federal-provincial 
follow up investigation to the 1976 reconnaissance 
survey which begun in late May 1977.

Nine areas which were identified as being anomalous 
in one or more metals in the reconnaissance survey (one 
samples per 5 square miles or 13 km 2 ) were selected 
for detailed investigation. The areas selected, metals 
present in anomalous quantities, map boundaries, and 
type and number of samples collected are summarized 
in Table 1. Limited lake distribution in the Pakenham

TABLE 1 GEOCHEMICAL FOLLOW-UP SAMPLING IN SOUTHEASTERN ONTARIO, FEDERAL-PROVINCIAL 
URANIUM RECONNAISSANCE PROGRAM.

Area Anomalous 
Metals

Pakenham Mountains U, Hg 
(31F)

Bagot Long L. Cu 
(31F) (Pb, Zn)

Limestone-Wabun Zn (Pb) 
Lakes(31 F)

Mackie-Canonto Lakes U 
(31F)

Browns-Wickware Lakes U 
(31F)

Mud L. Zn, As 
(31C)

Gull-Crotch Lakes U 
(31C)

Kaladar U 
(31C)

Gull Creek Zn (U) 
(31C)

UTM Co-ordinates

340000-388000E 
5024000-5011 DOON

373000-367000E 
5012000-5005000 N

360000-352000E 
5016000-5006000N

365000-342000E 
499 7000-4986000 N

336000-325000E 
4992000-4984000N

355000-345000E 
4983000-4977000N

3 73000-340000 E 
4985000-4962000N

335000-319000E 
4953000-4933000N

340000-349000E 
4946000-4946000 N

Stream Samples 

Waters Sediments

16 16

Lake Samples 

Waters Sediments

24

23

88

34

16

113

57

59

24

19

85

34

16

112

57

59

Bedrock 
Samples

10

26

16

32

43

4
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Uranium Reconnaissance 
Geochemical Survey

1977 Geochemical Follow-Up Sampling

1. Pakenham Mountains 4. Mackie-Canonto Lakes 7. Gull-Crotch Lakes
2. Bagot Long Lake 5. Browns-Wick ware Lakes 8. Kaladar
3. Limestone-Wabun Lakes 6. Mud Lake 9. Gull Creek

LOCATION MAP Scale: 1:1,584,000 or 1 inch to 25 miles

Mountains area dictated the stream sediments and waters 
be used as the follow up sample media in this area. 
Elsewhere the detailed sampling consisted of collection 
of lake waters and lake sediment on all bodies of water 
within these areas that were accessible by helicopter. 
The sampling and analytical procedures followed in 
this investigation were similar to those employed in a 
previous survey of Renfrew in 1975 (Coker and Jonas- 
son 1977). Lake and stream waters from areas anomal 
ous in uranium are being analyzed for fluorine and 
uranium whereas those from areas anomalous in base

metals are being analyzed for Zn, Cu, Pb, Mi, Co, Mn, 
and Fe at the laboratories of the Geological Survey 
of Canada. Lake and stream sediments for all areas 
are being analyzed for Zn, Cu, Pb, Ni, Co, Mo, Ag, 
Hg, Mn, Fe and "Loss on Ignition" by the Mineral 
Research Branch, Division of Mines, Toronto. These 
sediments and representative rock specimens are being 
analyzed for total uranium by the delayed neutron 
activation method by Atomic Energy Canada Limited, 
Commercial Products Division.
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In addition to helicopter supported sampling, the 
major roads within these areas were traversed by truck 
to provide a preliminary ground geological evaluation 
and to collect representative suites of bedrock samples. 
The field component of the program took three weeks 
to complete. The samples are currently being chemically 
analyzed and assessment of the results will commence 
later this fall.
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SUMMARY OF ACTIVITIES 

OF THE MINERAL DEPOSITS SECTION, 1977 

J.A. Robertson

The Mineral Deposits Section comprises the Section Chief and five 
Mineral Deposits Geologists supplemented by temporary staff consisting 
of geologists, geological assistants and back-up personnel, as necessary. 
Projects undertaken by the section cover: mineral deposit classification 
and distribution; mineral potential and reserve/resource analyses (either 
by commodity or by area); research on metallogenetic concepts and 
specified studies on ore deposits. These studies emphasize geological 
environment, development of guidelines for exploration and input to 
government planning in such sectors as land-use planning, transportation 
corridors, and non-renewable resource management. The underlying 
principles and techniques have been described by Robertson (1975). 
A significant new activity has concerned interministerial task forces on 
radioactive hazards and particularly the recognition and delineation of 
areas with significant natural radioactivity.

During the latter part of 1976 and 1977, metal distribution maps for 
gold (Gordon 1977), molybdenum (Meyn and Howarth 1977) and second 
edition of the nickel map, east-central sheet (Innes 1977) have been 
published. The corresponding maps for silver are in preparation (Gordon), 
work is continuing on copper-lead-zinc maps and has begun on the maps 
for pegmatite deposits. The initial series of 1 inch to 4 mile (1:253,440) 
mineral potential maps, those covering the Grenville Province, (Springer 
1976) have been released. The maps for the Southern Province are in 
press and preparation of the Superior Province is nearing completion with 
a view to publication (in metric format) over the next two years.

J. Robertson, J. Gordon, and J. Birch (Mineral Resources Branch) 
co-operated in the third annual study of uranium reserves of the Province 
in conjunction with the Uranium Resource Appraisal Group of the Canada 
Department of Energy, Mines and Resources (EMR 1977; Robertson 
this volume}. Visits to many uranium showings throughout Ontario were 
made by the resources subcommittee and the mines or companies with 
identified resources were visited by the reserves subcommittee.

The study on the nickel deposits associated with ultramafic rocks of 
the Abitibi Belt (Coad 1976) has been placed on Open File (Coad 1977) 
pending final publication. Innes (this volume] has carried out a recon 
naissance study of an ultramafic sequence bearing trace sulphide mineral 
ization located in Newton Township. Thin section and analytical work on 
iron deposits of the Wabigoon Belt (Meyn 1976) has continued. Material 
for comparative studies has been collected from the Adams Mine (Meyn 
this volume}. Computer files for resource evaluation have been built for 
iron deposits of Ontario and for drill hole data from the Elliot Lake area. 
Once techniques for protecting confidential data have been resolved and 
tested the public portion of these files will be accessible. The first phase 
of the base metal reserve studies (zinc-copper) has been completed and the 
second phase (nickel-copper) has been started.

Chief, Mineral Deposits Section, Geological Branch, Ontario Ministry of Natural
Resources, Toronto.
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Late in 1976 field work and research began on the mineral deposits 
and mineral potential of the Renfrew-Pembroke area. This program is 
part of a major effort sponsored by the Ministry of Treasury, Economics 
and Intergovernmental Affairs to stimulate the economic growth of the 
area. The mineral deposits studies to date are described by Gordon, 
Vos and Colvine (this volume}.

Field and laboratory studies of selected peat deposits in the Thunder 
Bay-lgnace area have been continued by B. Graham (this volume] as part 
of a program sponsored by the Ontario Ministry of Northern Affairs. 
Miscellaneous studies on marble, silica, silt and asbestos have been con 
tinued by M. Vos.

Studies on the distribution of carbonate rocks and their relationship 
to gold deposits in the Timmins area have been continued by Karvinen 
(formerly Regional Geologist, Ontario Ministry of Natural Resources, 
Timmins) and Fyon (Graduate Student, McMaster University (see Kar 
vinen 1976)). Detailed mapping and sampling of selected sites was 
undertaken prior to petrographic and analytical studies.

Colvine and McCarter (this volume] carried out detailed mapping of 
the Lateral Lake (District of Kenora) Granodiorite Stock, the country 
rock and associated mineral (principally molybdenum) deposits. This 
is part of an overall project to examine possible "porphyry type" deposits 
in the Early Precambrian of Ontario and to elucidate environmental 
parameters as a guideline to exploration for further deposits of this type 
in Ontario.

In addition joint projects have been undertaken with staff of other 
sections of the Geological Branch. These include studies on the pegmatitic- 
graphitic volcanogenic sedimentary rocks and relationships to massive 
sulphide deposits as evidenced in northwest Ontario (Closs and Colvine 
1976), on the relationships of skarn-type deposits to the Nipissing Diabase 
and Espanola Formation in the Southern Province and on volcanic rocks 
in the Huronian Supergroup with emphasis on possible relationships to 
uranium and base metal deposits, comparison with the Early Precambrian 
volcanic rocks in the same area and vertical and lateral variations within 
the various volcanic assemblages identified (Bennett this volume, report 
No. 18}.

Staff members have given several technical papers, taken part in field 
trips for professional and educational organisations and provided back 
ground discussion for prospectors and exploration personnel.
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NO. 42 URANIUM DEPOSITS OF ONTARIO 

J.A. Robertson

J. Robertson and J. Birch (Mineral Resources Branch, 
Division of Mines) co-operated in the annual study of 
uranium reserves of the Province in conjunction with the 
Uranium Resources Appraisal Program of the Canada 
Department of Energy, Mines and Resources (EMR 
1977b). In order to protect confidential data, only 
aggregate data have been published as follows.

Canadian Faraday Limited, 1976, annual report). Early 
in 1977, Agnew Lake Mines Limited started production 
at the Agnew Lake mine using a leaching process (Kerr 
Addison Mines Limited, 1976, annual report).

In addition to reserves assessment, resources were 
considered in the following areas of Ontario: Elliot Lake, 
Agnew Lake,Cobalt, Lake Nipissing, Bancroft and Kenora.

TABLE 1 1976 ESTIMATE OF CANADA'S RECOVERABLE URANIUM RESOURCES (FROM 
EMR 1977b).

Mineable 

Up to S407lb 

S40 to SGO/lb U30s 

Total

up to 360/lb

Tonnes U*

Measured Indicated

79000 (103000) 88000 (115000)

4000 ( 5000) 11000 ( 14000)

83000 (108000) 99000 (129000)

ONTARIO (PERCENTAGE OF CANADIAN TOTAL)

5907o

Inferred

238 000 (309 000) 

69000 ( 90000) 

307 000 (399 000)

Figures in brackets are in short tons

In addition, about 52 percent of Canada's prognos 
ticated resources are thought to be located in Ontario. 
These will undoubtedly increase with new discoveries 
which can be expected to be made as a result of in 
creased exploration activity, more geological studies 
of uranium occurrences at depth and introduction of 
more effective exploration techniques (EMR 1977b).

In Ontario, 1976 production at Elliot Lake from 
the Denison mine was 3,112,000 pounds L^Og and 
from the New Quirke mine 4,483,000 pounds UsOg. 
Both Denison Mines Limited and Rio Algom Limited 
were completing major expansion programs in 1976 
(Denison Mines Limited, 1976 annual report; Rio 
Algom Limited, 1976 annual report), and both residen 
tial and commercial construction are being undertaken 
at Elliot Lake. Special groups are evaluating environ 
ment impact and problems caused by radon and radio 
activity from both natural sources and waste rock in 
the townsite. The Geological Branch, Division of Mines, 
has been called upon to advise on areas of high natural 
radioactivity and methods of detection. Late in 1976, 
Madawaska Mines Limited, at Bancroft, started pro 
duction from the former Faraday mine (Consolidated

Chief, Mineral Deposits Section, Geological Branch, Ontario 
Ministry of Natural Resources, Toronto.

During the 1977 field season, the following areas 
were visited in conjunction with V. Ruzicka of the 
Geological Survey of Canada and with appropriate 
regional and field staff of the Ministry of Natural Re 
sources: Sharbot Lake area, Bancroft-Pembroke area 
(see Gordon et a/, this volume), Elliot Lake, Montreal 
River, Firesand River carbonatite complex, Prairie Lake 
carbonatite complex (where exploration has revealed 
uranium mineralization at the contact of ijolite and 
syenite, Sage et a/. 1976), (The Northern Miner 11 
Nov. 1976, 4 Aug. 1976, 18 Aug. 1977), Thunder Bay 
area (Ruzicka 1976) Vermilion Bay area (Beard 1977; 
Scott 1976), Favourable Lake area (Ayres et a/. 1971), 
Bamaji Lake area (Sage and Breaks 1976) and Bluett 
Lake near Sioux Lookout.

These deposits (see map) are classified according to 
the scheme used by Robertson (1975) which is essen 
tially that used by Little et al. (1972) and in interna 
tional reports of the Organization for Economic Co 
operation and Development's Nuclear Energy Agency. 
A more detailed classification such as that of Ruzicka 
(1976) based on principles evolved by Billibin (1967) 
and Stanton (1972) directly relating deposit types to 
rocks and processes is most desirable.

To aid in deposit and resource modelling, a systems 
analysis procedure is being evolved covering:
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Uranium-Producing Areas, 
Mines and Prospects

Type of Deposit
1. Elliot Lake Conglomerate
2. Agnew Lake Conglomerate
3. Bancroft Red Pegmatite 

White Pegmatite 
Calc-Silicate

PALEOZOIC i MESOZOIC 

PRECAMBRIAN 

[ 1 GRENVILLE PROVINCE

j^^l SOUTHERN PROVINCE

SUPERIOR PROVINCE
loo aookm

A Areas Visited 1977

1. Favourable Lake
2. Bamaji Lake
4. Vermilion Bay
5. Drope Tp.
6. Greenwich Lake

7. Thunder Bay-Dorion
8. Prairie Lake
9. Firesand River

Type of Deposit
White Pegmatite
Shear Zone
White Pegmatite
White Pegmatite
Vein
White Pegmatite
Vein
U Alkalic Complex
Th Alkalic Complex

10. Montreal R.-Theano Pt.
13. Pembroke-Renfrew
14. Sharbot Lake

Vein
White Pegmatite
Calc-Silicate

12. MacTier

A Areas Visited 1976 only

Type of Deposit
White Pegmatite 
Conglomerate 
Argillaceous Quartzite 
White Pegmatite

3. Separation Lake 
11. Turner Tp.

Uranium Deposits, Ontario Visited 1976 and 1977
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1. Source of mineralization;
2. Transportation of uranium;
3. Deposition of uranium;
4. Modification of deposit;
5. Reservation of deposit.

The geological factors necessary for each component of 
the system are identified for each deposit type in known 
areas of mineralization.

The presence or absence of essential criteria can then 
be used to predict undiscovered resources in other areas 
of known or partially known geology.

Ruzicka has discussed the methodology for develop 
ing numerical prediction of the undiscovered resources 
(1977).

Prospecting interest in Ontario centres on the well 
known pyritic quartz pebble conglomerates of the 
Southern Province, the less well known polymictic 
conglomerates and argillaceous quartzites of the basal 
Mississagi Formation in the Cobalt Embayment, alkalic 
complexes, pegmatites of possible metamorphic origin 
(the so called white pegmatite), and vein and replace 
ment type deposits of pitchblende possibly related to 
Late Precambrian or younger unconformities.
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N0.43 PEAT AND PEAT MOSS DEPOSITS

IN THE THUNDER BAY-IGNACE AREA, NORTHWESTERN ONTARIO

R. Bruce Graham

The field examination of selected peat bogs adjacent 
to major transportation corridors in northwestern 
Ontario (Graham 1977) was completed. Eight deposits 
(Figure 1, No.'s 13, 15, 16, 22, 23, 25, 27 and 29) 
were examined in the Thunder Bay-lgnace area. The 
deposits are located respectively in Lyon Township 
(13, 15, and 16), Gibbard Township (22, 23), Tre 
wartha Township (25), McNevin Township (27) and 
Meinzinger Township (29). Field examination and 
sampling followed a photo interpretation. The samples 
will be subjected to tests to determine absorptive 
capacity, specific gravity, ash content, acidity and 
moisture content to permit evaluation as a possible 
source for horticultural material. Trace element deter 
mination may reveal areas worthy of base metal ex 
ploration, and determination of thermal characteristics 
in the larger deposits will reveal any possible potential 
as a future fuel resource.

R. Bruce Graham and Associates Limited, Toronto, under con 
tract to the Mineral Deposits Section, Geological Branch, Ontario 
Ministry of Natural Resources.

The average thickness of peat measured in these 
deposits is 2.4 m (8 feet), and the Trewartha deposit 
measured an average of 3 m (10 feet) and a maximum 
of 5 m (16 feet).

All deposits had a surface cover of fresh sphagnum 
moss varying from a few cm to 60 cm. A maximum 
thickness of 1.7 m (5/2 feet) of relatively unhumified 
sphagnum moss was identified at one site in the Tre 
wartha deposit.
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*Only those deposits visited in 
1977 are identified.

Location Map of Some Peat and Peat Moss Deposits, Northwestern Ontario.
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NO.44 IRON DEPOSITS OF ONTARIO

H.D. Meyn

A continuing study of the iron deposits of Ontario 
will provide an assessment of iron resources and an 
understanding of a) the genesis of the iron deposits of 
the Province, b) their role in the evolution of the geol 
ogy of Ontario, and c) their relationship to other metali- 
ferrous ore deposits.

No further fieldwork was undertaken on the iron 
deposits of the Wabigoon Belt (Meyn 1976). Laboratory 
work on the material collected is continuing.

During 1977 fieldwork was restricted to iron forma 
tions in the vicinity of Lake St. Joseph and of the Adams 
Mine near Kirkland Lake. The western Lake St. Joseph 
area is described by Bruce (1922), Clifford (1969), 
Clifford and McNutt (1971), and Breaks and Bond 
(1976). The author, together with P. Palonen, Resident 
Geologist, Sioux Lookout, visited the area in 1977. 
Here the sedimentary sequence comprises high energy 
epiclastic conglomerates and arenites interbedded with 
proximal and distal turbiditesand the chemical sediments 
consisting of interbeds of chert and iron oxide (magne 
tite and hematite). The sequence is strongly folded with 
numerous cross-faults and some major strike-slip faults. 
Late tectonic strike-slip faults are accompanied by folds 
resulting in very complex orebodies. During the folding 
and faulting the less competent iron formation was 
squeezed like toothpaste between the more competent 
epiclastic sedimentary rock units, so that, for example, 
on Eagle Island there are thick sections of iron formation 
without any interbedded sediments. Post-depositional 
tectonism is thus an important factor in the forming 
of ore bodies from iron formations.

Fieldwork in the vicinity of the Adams Mine was 
undertaken in co-operation with L. Jensen of the Pre 
cambrian Geology Section (see Jensen, this volume}. 
A tentative model for deposition of iron formation 
is as follows: the iron formation was deposited as a 
chemical precipitate in a basin subject to two different 
types of volcanism: distal calc-alkaline rhyolite-dacite 
tuff and tuff-breccia, and proximal fissure eruptions of 
the komatiitic type. Initial sedimentation is represented 
by lenses of conglomerate. These were, however, covered 
by komatiitic flows before commencement of iron depo 
sition. During a quiescent period in the basin calc- 
alkaline tuff and tuff-breccia were deposited and this 
was followed by the first iron deposition. Initially 
reducing conditions prevailed and sulphide was depo 
sited up to 9 m (30 feet) thick. Magnetite, and minor 
hematite, with local sulphide minerals are interbedded

'Geologist, Mineral Deposits Section,Geological Branch, Ontario 
Ministry of Natural Resources, Toronto.
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with chert and rarely chlorite beds, to the top of the 
iron formation lens. The iron formation is overlain by 
ultramafic komatiite and more rhyolite-dacite tuff or 
tuff-breccia. Southeast of the mine there are exposures 
of a sequence of conglomerates and distal turbidites 
stratigraphically equivalent to the conglomerates below 
the iron formation. The facies of the sedimentary rocks 
coupled with the almost complete lack of amygdules in 
the volcanic flows (Jones 1969) suggest a fairly deep 
water environment, certainly below wave base. No evi 
dence of sedimentary carbonate deposition was noticed 
at the mine.
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NO. 45 MINERAL RESOURCE STUDIES

IN THE PEMBROKE-RENFREW AREA, SOUTHEASTERN ONTARIO 

J.B. Gordon 1 , A.C. Colvine 1 and M.A. Vos 1

INTRODUCTION

At the request of the Ministry of Treasury, Economics 
and Intergovernmental Affairs, the Geological Branch 
has undertaken an integrated program of geoscience 
surveys and mineral resource studies within the Pem 
broke-Renfrew regions to encourage mineral explora 
tion and development by private enterprise and for 
governmental planning and policy guidance. The role of 
the Mineral Deposits Section in this program is to 
compile all available data and to examine the known 
mineral deposits of the region with the main objectives 
of determining their modes of occurrences relative to 
the geological setting and of assessing the potential for 
discovery of additional deposits. Specifically uranium, 
non-uranium metal and industrial mineral deposits are 
being investigated.

File and library search and the compilation of data 
had largely been completed by April 1977. The 1977 
field season was spent examining mineral deposits 
in area covered by the Pembroke NTS (1:250,000) 
sheet. Previous work in the area by the Division of 
Mines included examination of mineral deposits (Sat 
terly 1944; Thompson 1943), detailed and reconnais 
sance mapping (Hewitt 1953, 1954, 1955, 1957; Smith 
1956; Peach 1956, Evans 1964; Lumbers 1968, 1976) 
and mineral potential studies (Springer 1976). In all, 
88 uranium, 90 non-uranium metals and 92 industrial 
mineral occurrences have been examined, sampled 
and described in 1977. Approximately 400 samples 
have been submitted to the Mineral Research Branch 
for analysis. The main thrust of the program in 1978 
will be detailed examination of selected properties and 
related metallogenic studies.

LOCATION

The Pembroke-Renfrew area for purposes of this 
project is bounded by Longitude 78 W, the Ottawa 
River and Longitude 760W and by Latitude 450 N, 
the Algonquin Provincial Park and Latitude 460 N. It 
encompasses an area of approximately 14 000 km 2 
(55,000 square miles). The communities of Almonte, 
Arnprior, Bancroft, Carleton Place, Eganville, Ren 
frew and Pembroke are included in the area.

Geologist, Mineral Deposits Section,Geological Branch, Ontario 
Ministry of Natural Resources, Toronto.

MINERAL EXPLORATION

The area has been prospected for a great variety of 
mineral deposits including apatite, asbestos, clay, cop 
per, corundum, feldspar, fluorite, garnet, gold, graphite, 
iron, magnesium, marble, marl mercury, mica, molyb 
denum, nepheline, peat, pyrite, quartz, rare earth 
minerals, sillimanite, strontium, uranium and zircon. 
Production has been attained from deposits of clay, 
corundum, feldspar, graphite, iron, lead, mica, mag 
nesium marble, molybdenum, nepheline, zinc and 
uranium. Current mineral production is restricted to 
magnesium, from dolomitic marble (Chromasco Limited), 
magnetite (TMF Mineral Resources), marble (W.R. Barnes 
Company, Limited) and uranium (Madawaska Mines 
Limited) as well as limited production of sodalite 
(Princess Mine) and rose quartz (Wall-Gem Lapidary 
Company) to satisfy the requirements of the lapidary 
trade.

GENERAL GEOLOGY

The rocks of the Pembroke area range in age from 
Middle and Late Precambrian to Paleozoic. The Pal 
eozoic rocks form a flat lying cover over the Precam 
brian rocks in the eastern and northeastern portions 
of the area. The Paleozoic stratigraphy is not well 
known (so it will not be discussed further in this 
report) although mineral occurrences of economic 
interest are present within these rocks (e.g. March 
Township uranium-copper deposit). The Precambrian 
rocks include two subdivisions of the Ontario part of 
the Grenville Province: the Ontario Gneiss Complex 
and the Central Sedimentary Belt (Wynne-Edwards 
1972). Rocks belonging to the Gneiss Complex occupy 
much of the northwestern part of the study area, while 
the remainder of the area is part of the Hastings Basin 
of the Central Sedimentary Belt.

The Ontario Gneiss Complex forms a reworked, 
crystalline basement complex to the overlying supra 
crustal rocks of the Hastings Basin. The portion of the 
Gneiss Complex exposed in the Pembroke area con 
sists of orthogneisses of monzonite, quartz monzonite 
and quartz syenite composition. The orthogneisses are 
a part of a large intrusive body known as the Algonquin 
Batholith (Lumbers in preparation}. The rocks of the 
Hastings Basin form a supracrustal sequence that un- 
conformably overlies the orthogneisses of the Gneiss 
Complex. The sequence is dominantly sedimentary

191



URANIUM cS THORIUM

with relatively minor volcanic units. These rocks have 
all been subjected to the Grenvillian Orogeny (950 
m.y.) and as a result are complexly folded and recry- 
stallized with a generally northeasterly structural trend. 
The amphibolite grade of metamorphism is predomin 
ant within the supracrustal rocks in this area, but there is 
a small pocket of greenschist facies rocks in Lavant and 
Darling Townships in the southeast corner of the map- 
area. Metamorphic grade attains granulite facies in the 
Gneiss Complex.

The stratigraphic column is incomplete for the area, 
but reconnaissance mapping currently being conducted 
by Lumbers could resolve this problem in the near 
future. A characteristic suite of rock types would 
include: calcareous and dolomitic marble, siliceous 
siltstone (quartz-feldspar paragneiss) calcareous sand- 
stone-siltstone (calc-silicate rocks) and mafic to inter 
mediate volcanic rocks (amphibolite, feldspar-amphibole 
paragneiss). These rocks have been intruded by very 
numerous and varied types of plutonic rocks including: 
gabbro, diorite, monzonite, syenite, quartz monzonite 
and granite. The gabbro and diorite commonly form 
sills. All these rocks are cut by late pegmatite and 
carbonate dikes.

The only unequivocally identified volcanic rocks are 
the Hermon Group volcanic rocks (Lumbers 1967)

exposed in the southwest part of the area wrapped 
around the Weslemkoon batholith. Other rocks ten 
tatively identified as being volcanic in origin extend 
south from Calabogie Lake through Darling, Lavant, 
South Canonto and Palmerston Townships. Volcanic 
rock is also found elsewhere in the area as thin beds 
within the sedimentary sequence. Volcanic-derived 
clastic sedimentary rocks commonly accompany the 
volcanic rocks.

The greater part of the Pembroke area, including 
the central and northeast portions, comprises inter 
calated units of clastic sedimentary rocks and calcar 
eous and dolomitic marbles of the Late Precambrian, 
Grenville Supergroup, (Wynne-Edwards 1972). This 
mixed sedimentary sequence directly overlies the Middle 
Precambrian basement gneisses. A coarse arkose is 
thought to be the basal unit for the entire section (S.B. 
Lumbers, Curator of Geology, Royal Ontario Museum, 
personal communication, 1977). There is a major 
calcareous marble belt in the southeast with some 
intercalated dolomitic units. Another major belt of 
marble in the southwest, overlying the Hermon Group 
volcanic rocks, is the northerly extension of the Mayo 
Group (Lumbers 1967) and is also dominantly calcar 
eous. Both these belts contain minor intercalated units 
of clastic sedimentary and volcanic rocks.

URANIUM AND THORIUM DEPOSITS 

J.B. Gordon 1 and S. Masson 2

During the 1977 field season, 88 radioactive occur 
rences in the Pembroke-Renfrew area (Pembroke NTS 
Sheet 31 F) were examined, sampled and described. The 
deposits have been grouped into seven categories on a 
purely descriptive basis (see Figure 1). This is tentative 
only and a classification scheme with genetic impli 
cations is to be attempted. The investigations were 
carried out with two objectives: (i) to identify the radio 
active minerals and determine U/Th ratios, and (ii) to 
gain a better understanding of the genesis of uranium 
mineralization in the Grenville Province. The relation 
ship of the uranium to the host rock and adjacent 
country rocks was a prime consideration in the current 
program.

Samples of the occurrences, host rocks and adjacent 
country rocks were analysed for uranium, thorium, nio-

Geologist, Mineral Deposits Section,Geological Branch, Ontario 
Ministry of Natural Resources, Toronto.
^Geological Assistant, Mineral Deposits Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto.
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blum and rare earths. This was done to show (i) the dis 
tribution of these elements for the different types of 
deposits, adjacent intrusive rocks and host paragneiss, 
and (ii) the U/Th ratio which may be useful in establish 
ing a sedimentary or igneous source and may also indi 
cate regional zoning. Changes in the U/Th ratio over the 
area may reflect a facies change such as a change from a 
near-shore to off-shore depositional environment, as 
suming that the uranium and thorium have been derived 
from the host metasediments, or may indicate a thermal 
gradient related to plutonic activity.

Bright (1976) suggested that the major uranium oc 
currences in the Bancroft area are stratigraphically con 
trolled, i.e. that the uranium mineralization now found 
in pegmatite, calc-silicate, replacement deposits, etc., 
all occur within a broad carbonate-rich sedimentary 
sequence within the Grenville Supergroup. This sequence 
constitutes the mid-section of the Grenville Supergroup 
stratigraphic column in Bancroft area. He believes that 
pegmatite, derived from partial melting of the basal 
arkose and/or other units, intruded the Supergroup, 
leaching and incorporating uranium from uraniferous
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Figure 1 — Uranium deposits in the Pembroke-Renfrew area.

horizons of the metasediments or alternatively assimi 
lating the metasediments to form calc-silicate deposits. 
Numerous pegmatites occur above and below this sedi 
mentary sequence but only a few are anomalously 
radioactive.

Lumbers (1975) working in the Pembroke-Renfrew 
area stated:

Preliminary results . . . concerning stratigraphic relationships 
of the Middle and Late Precambrian supracrustal sequences, 
raises the interesting possibility that the basal arkosic portion 
of the Late Precambrian sequence [Grenville Supergroup] might 
contain economic concentrations of heavy minerals such as 
uranium-rich minerals. This portion of the sequence appears to 
have a higher concentration of granite pegmatite dikes than is 
found elsewhere

Lumbers found accessory uranium and rare earths in 
a few of these dikes and felt that this portion of the 
sequence was worth further investigation. Unconfor 
mities have played an important part in the localizing 
of uranium elsewhere in the Canadian Shield (Sibbald 
et al. 1976), and therefore, the proximity of an un 
conformity to the Bancroft area should be borne in 
mind when developing a genetic model for uranium 
deposits in the Grenville Province.

Uranium in pegmatites may have been derived, like 
the pegmatite itself, from melting of the basal arkose, 
and its deposition may have been controlled by reaction 
with a suitable country rock.

If any of these theories are correct then stratigraphy 
is important. Unfortunately detailed stratigraphy in the 
Bancroft-Renfrew area has not been completely worked 
out.

Alkalic syenite rocks may be related to certain types 
of uranium occurrences. Uranium mineralization has 
been found associated with syenite dikes (pegmatites), 
and with pyroxene veins, some of which are also asso 
ciated with the Bonnechere Graben structure. Trace 
element geochemistry may define such occurrences.

Metamorphic grade will also have to be considered in 
a genetic model. Occurrences appear to be concentrated 
in areas where the metamorphic grade is at least upper 
amphibolite and accompanied by granitization or sye- 
nitization.

The following evidence indicates that the uranium 
had its immediate source in metasediments of the 
Grenville Supergroup.
(i) Radioactive occurrences lie along a particular strati 
graphic horizon, e.g., the carbonatite-rich sequence
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west of Bancroft (E.G. Bright, Geologist, Precambrian 
Geology Section, 1977, personal communication), 
(ii) Pegmatites take on the character mineralogically of 
the country rocks they intrude. For instance, pegmatite 
intruding biotite gneiss contains abundant biotite 
(e.g. Barr Feldspar Quarry, Fraser Township); pegmatite 
intruding a pyritic unit frequently contains abundant 
pyrite (e.g. Card occurrence, Dungannon Township); 
pegmatite intruding a marble unit generally has white to 
light coloured feldspar (e.g. Howard Kerr occurrence, 
Faraday Township), whereas pegmatite intruding biotite 
gneiss (e.g., Thomas South occurrence, Bangor Town 
ship) or hornblende gneiss (e.g., Forester Falls occur 
rence, Ross Township) is generally pink to red. These 
observations suggest that pegmatite may be contamin 
ated (especially along its margins) and that uranium 
may be leached from the country rocks. Pegmatites 
which show little wall-rock contamination are generally 
low in radioactivity.
(iii) Uranium has been found in siliceous marble where 
there are no apparent igneous source-rocks nearby. 
These uranium-bearing marble units may be the meta 
morphic equivalent of the type of deposit represented 
by the South March uranium-copper occurrence which 
is in a sandy dolomite unit of the March Formation 
(Grastyetaf. 1973).

(iv) Karvinen (1973) has shown in his study of molyb 
denum deposits in the Grenville Province that the 
molybdenum was derived from metasediments of the 
Grenville Supergroup during high grade metamorphism. 
Many of the molybdenum occurrences are in meta- 
pyroxenites which also have an anomalous uranium 
content.
(v) There is a tendency for uranium occurrences to be 
located in areas of (a) interbedded rusty gneiss and 
marble; (b) biotite schist and gneiss; and (c) biotite- 
hornblende plagioclase gneiss. The host rock of the 
Madawaska mine (former Faraday mine) deposits is 
pegmatite cutting hornblende and biotite paragneiss 
and minor marble. Distribution of the pegmatite 
indicates a synform-antiform structure of the gneiss 
(Bullis1965).
(vi) Very few radioactive deposits have been discovered 
in Middle Precambrian rocks which could indicate that 
radioactive pegmatites may have been removed by 
erosion or alternatively that these Middle Precambrian 
gneisses contained very little uranium and therefore 
pegmatite formed by partial anatexis of these gneisses 
are generally less radioactive than pegmatite cutting 
favourable horizons in the Grenville Supergroup (Late 
Precambrian).

INDUSTRIAL MINERAL DEPOSITS 

M.A. Vos 1 and C.C. Storey 2

The deposits examined during the 1977 field season 
include marble (Paleozoic limestones were not con 
sidered), pegmatites (feldspar, mica, quartz), nepheline, 
graphite, garnet, sillimanite, zircon, and strontium. In 
addition to these, several areas of marble were examined 
in an attempt to obtain stratigraphic sections across 
carbonate sedimentary sequences near base metal de 
posits.

MARBLE

Two weeks in October 1976 were spent on recon 
naissance sampling of marble in Renfrew and parts of 
Lanark and Frontenac Counties. During this survey 145 
samples of Grenville marble were analysed by the staff 
of the Mineral Research Branch, Division of Mines, for

Geologist, Mineral Deposits Section,Geological Branch, Ontario
Ministry of Natural Resources, Toronto, 
n 

Geological Assistant, Mineral Deposits Section, Geological
Branch, Ontario Ministry of Natural Resources, Toronto.

SiO2, CaO, MgO, total Fe, AI2O3; twenty trace elements 
(Mn, Cu, Zn, Co, Pb, Ba, Hg, Ag, As, Au, P2O5, Sr, Mo, 
Nb, V, B, W, Ta, La, Nd); and tested for brightness. For 
details see Vos (1977).

The 1977 program consisted of continuing the recon 
naissance in Brudenell and Raglan Townships, Renfrew 
County; detailed examination of 14 areas selected on the 
basis of the 1976 sampling program and brief examina 
tion of several previously worked marble deposits in the 
Renfrew area. The criteria for many industrial uses of 
marble are low SiO2 and MgO (less than 1 percent), high 
brightness and no graphite.

The marbles examined were found to be quite vari 
able, the above criteria were not often met.

Carbonate units frequently consist of interlayered 
calcitic and dolomitic marble, with units of quartzite 
and amphibolite which may contain considerable 
amounts of calcite. Units vary in thickness from less 
than one to several metres. Much of the marble examin 
ed contained disseminated phlogopite and graphite 
as the most common impurities; other impurities are 
tremolite, diopside, pyrite and biotite. Thin (10 cm or
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Figure 2 — Industrial mineral deposits in the Pembroke-Renfrew area.

less) impure quartzite and amphibolite layers that have 
been folded and broken and (particularly the quartzite) 
are often rusty occur even in otherwise clean white 
marble. The areas examined were selected to minimize 
these but quartz as thin quartzite layers or small (1-3 
cm) diameter blobs occurs frequently, and are often 
aligned parallel to the layering. Graphite occurs as dis 
seminated flakes usually from 0.5 to 3 mm in size and as 
very fine powder that occurs in grey layers a few milli 
metres thick alternating with less graphitic marble or 
disseminated in the marble giving it a uniform grey 
colour.

Marble was quarried for lime burning and building 
stone in the Renfrew area, for building stone south of 
Bancroft and in the Marble Bluff-Tatlock area of Darling 
Township. Marble is currently being quarried at Haley 
Station for extraction of magnesium (calcium is pro 
duced at this plant but the local marble is not used) by 
Chromasco Limited, and near Tatlock for crushed stone 
and filler by the W.R. Barnes Company Limited of 
Waterdown.

PEGMATITE

Pegmatites bodies in the Pembroke-Renfrew area have 
produced feldspar, quartz, mica, beryllium, nepheline, 
uranium and rare earths. Nepheline pegmatite is descri 
bed in the section on nepheline. Uranium and rare 
earth pegmatites were not directly examined although 
most of the pegmatites contain these. Beryllium occurs 
in two deposits in Lyndoch Township yet to be exa 
mined.

Pegmatites that have produced feldspar, quartz 
and/or mica occur in two major areas: Hybla in Mon 
teagle Township, Hastings County; and Dickens and 
Murchison Townships in the Nipissing District. In 
addition to these there are pegmatites widely scattered 
through Renfrew, Hastings, Frontenac and Lanark 
Counties. Granite pegmatite is a relatively common rock 
type in the area, the majority of this pegmatite is asso 
ciated with late granitic and metamorphic activity. 
It occurs as dikes of varying width and dip, cutting all 
the rock types except late mafic intrusion (Lumbers 
1976).

The main interest in pegmatites occurred from 1914 
to 1927 when many were examined for feldspar and

195



INDUS TRIA L MINE R A LS

mica, from 1940 to 1945 for mica and beryllium, and in 
the 1950s for uranium.

Thirty-eight pegmatite deposits were examined during 
the field season. Most of these were former feldspar 
producers or prospects but a few uranium prospects and 
undeveloped pegmatites were examined as well. The 
pegmatites are of both the zoned type and the unzoned 
type (for a discussion of pegmatite textures see Hewitt 
1967; Cameron et al. 1949; Jahns 1955). The majority 
of feldspar deposits that were brought to production 
show zoning at least as far as development of a quartz 
core. Pegmatites are found both parallel to and cutting 
the regional foliation trend. The pegmatites were mapped, 
the minerals present were sampled and their proportions 
estimated.

All the feldspar samples were stained for potassium 
by sodium cobaltinitrate and a few quartz samples from 
the largest quartz cores are being analysed. The feldspar 
is predominantly microcline although albite occurs in 
most of the pegmatites. Peristerite and amazonite occur in 
the Hybla permatites. Graphic granite is common; it 
occurs in the border zone of most pegmatites. The scale 
of graphic intergrowth varies from a few millimetres to 
several centimetres. Pegmatites consisting of only graphic 
granite and irregular masses of quartz can be found in the 
Hybla and a few other places as well. Biotite, muscovite, 
hornblende, garnet, tourmaline, calcite, beryl, apatite and 
numerous radioactive minerals can be found as accessory 
minerals in the pegmatites. Rock crystal (clear, colour 
less quartz) occurs in a few pegmatites near Hybla.

A large pegmatite at Madawaska (lots 14 and 15, 
concession IV, Murchison Township) just west of the 
map-area is currently being worked for quartz by the 
Comet Quartz Company of Whitney, Ontario. The 
beryllium pegmatites of Lyndoch Township are worked 
for rose quartz and mineral specimens by the Wal-Gem 
Lapidary Company of Quadeville, Ontario.

NEPHELINE

Southern Ontario nepheline deposits were described 
in detail by Hewitt (1960). The major concentration of 
nepheline in the Pembroke-Renfrew area occurs in the 
York River-Highway 500 belt just east of Bancroft. 
Nepheline rocks occur in several places in the Brudenell- 
Raglan area (Hewitt 1953), the largest of which is the 
Wolfe nepheline belt. About 1940, these rocks were 
examined for use as glass and ceramic material and a 
possible source of aluminium (Kuntz and Blue 1956).

Nepheline occurs in two rock-types: nepheline gneiss 
which consists of plagioclase, biotite or hornblende and 
varying amounts of nepheline; and nepheline pegmatite 
which consists of nepheline, albite, biotite, and num 
erous accessory minerals (zircon, calcite, apatite, magne 
tite, corundum, scapolite). Both types often contain

sodalite and hydronephelite in the Bancroft area. Purple 
fluorite occurs in the nepheline gneiss of the Wolfe belt. 
The nepheline quarries were mapped and sampled for 
petrographic examination. In addition to the nepheline 
rocks of the York River area, the adjoining syenitic 
and granitic rocks were examined. Nepheline pegmatite 
occurs as patch pegmatites cutting and replacing nephe 
line gneiss. These pegmatites are usually small patches 
in the gneiss but three in the York River belt are large 
enough to have been quarried and several thousand tons 
removed. Five quarries were opened in the York River 
and Bancroft areas, four in nepheline pegmatite and one 
in nepheline gneiss. In addition, several areas were pros 
pected by pits or diamond drilling. Outside the York 
River and Wolfe belts, nepheline deposits occur as small 
units in syenite gneiss; most were not considered suitable 
for further examination on the basis of Hewitt's report 
(1960). The Princess sodalite mine produces sodalite 
and several other minerals for specimen material from 
nepheline syenite gneiss.

GRAPHITE

Graphite is a common accessory mineral in many of 
the marbles. Graphite was mined at the Black Donald 
graphite mine until the deposit was worked out. Sub 
sequently the area was flooded by the Mountain Chute 
hydro-electric dam and the mine workings are inacces 
sible. Numerous small graphite deposits were developed 
prior to 1920; some of these were examined again during 
the early years of World War II. During the 1977 field 
season several of the largest graphite prospects were 
examined to determine their economic potential and 
possible mode of origin. Minor graphite occurrences and 
graphitic marbles were also examined.

Graphite deposits are generally hosted by marble, 
although one exception was examined; the deposit in 
lot 15, concession IV of Brougham Township occurs 
in a quartzite-like rock and the associated marbles are 
barren. The graphite bodies are more or less conform 
able to the marble layering. The graphite tends to occur 
in small lenses and narrow zones of graphite-rich mater 
ial separated by barren marble. The occurrence of gra 
phite disseminated in marble has been described in the 
section on marble. Concentrations of graphite, however 
small, seem to be associated with the presence of quart 
zite units and pegmatitic rock. The quartzite and pegma 
tite are usually rusty and often contain visible pyrite.

The quartzite and pegmatites associated with the 
graphite deposits are being examined to determine their 
possible role in the genesis of graphite deposits. The 
graphite deposits were sampled and the samples are 
being analysed.
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MISCELLANEOUS INDUSTRIAL MINERALS 
AND MARBLE STRATIGRAPHY

Sillimanite and garnet are common in the schists 
and gneisses of the area (Smith 1956; Hewitt 1954, 
1955). Two garnet deposits were briefly examined 
(lot 1, concession VIM, Admaston Township and lot 34, 
concessions XVII and XVIII, Wilberforce Township). 
One sillimanite showing in Dungannon Township, 
the strontium deposit at Dempseys (Virgin) Lake, Bagot 
Township, and a zircon deposit at Kuehl Lake (lot 1, 
concession V), Brudenell Township were examined.

The Dempseys (Virgin) Lake celestite-barite min 
eralization is a calcite-celestite vein in dolomitic marble 
host-rock. The zircons occur at Kuehl Lake in a horn 
blende syenite pegmatite; there are few zircons in 
evidence. Zircon is a fairly common accessory mineral in 
pegmatites of the area, but these are of mineralogical 
interest only (Satterly 1944).

Marble areas at Black Donald Lake, Calabogie, 
Renprior zinc mine, and east of Renfrew on Highway 
17 Bypass were examined to get detailed section across 
marble sequences near known base metal occurrences. 
Samples from this work are being analysed for trace 
elements. In addition to these, examination of sequences 
in North Canonto and Lavant Townships was underway 
at the end of the field season. The marble proved to be 
even more variable in these areas than those examined 
for marble production. They are often interlayered 
calcitic and dolomitic units with units of impure 
marble (calcareous mudstone), both pure and impure

quartzites, and rocks that appear to be volcanogenic 
sedimentary rocks and volcanic flows. The marbles 
around the northeast end of Black Donald Lake are 
cut by numerous rusty albite-quartz pegmatites. Both 
the marble and the pegmatite were sampled to assay 
for base metals. Most of the marble contains siliceous 
material (silicated marbles), probably a direct reflection 
of the degree of purity of the original limestone.

The majority of the mineral occurrences are of min 
eralogical interest only. However, these should not be 
overlooked as sources of specimen material and de 
corative stone for the tourist and rock-shop trade. Of 
the operating properties in the area, two are worked 
for specimen material and are directly associated with 
rock shops. Marble, particularly in the Marble Bluff- 
Tatlock area, offers good potential for use as terrazo 
aggregate and filler. Unfortunately, marble is not well 
exposed due to its weathering properties. Graphite 
deposits associated with marble warrant investigation 
as a source of this mineral. There is a possibility of 
further production of various commodities from de 
veloped and undeveloped pegmatites.

A demand still exists for a small tonnage (10,000 
tons per year) of feldspar (Pearse 1975) since high 
potassium feldspar is still required for certain ceramic 
applications, (Pearse 1975); this could provide a market 
for feldspar or feldspar-equivalent materials.

MINERAL DEPOSITS OF METALS EXCLUSIVE OF URANIUM 

A.C. Colvine 1 , T.R. Carter2 and H.D. Meyn 1

INTRODUCTION

The greater part of the field work was spent examin 
ing known metallic mineral occurrences in the context 
of their regional and local geological setting. A total of 
42 iron, 18 copper-lead-zinc-nickel, 12 gold-silver and 
18 molybdenum occurrences were visited. Stratigraphic 
sequences were studied in areas of concentration of 
mineralization in the metamorphosed supracrustal rocks; 
several rusty gossan zones were located and fresh samples 
obtained using a portable diamond drill.

Geologist, Mineral Deposits Section, Geological Branch, Ontario 
Ministry of Natural Resources, Toronto.
-}
•^Geological Assistant, Mineral Deposits Section, Geological 
Branch, Ontario Ministry of Natural Resources, Toronto.

The majority of mineral occurrences are located in 
the southern half of the field area (see Figure 3) within 
the Late Precambrian metamorphosed supracrustal 
rocks. Most deposits, excluding molybdenum, which 
does not appear to have a preferential distribution, are 
located near known metavolcanic rocks although the 
host is commonly marble. A tentative subdivision of the 
mineral deposits was made on the basis of their geologi 
cal association and field relationships, and a brief de 
scription of each deposit type is presented below.

IRON

Both magnetite and hematite deposits occur in the 
map-area, but magnetite deposits are more widespread 
and generally larger. The largest proven deposit, at
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Figure 3 — Mineral deposits of metals exclusive of uranium in the Pembroke-Renfrew area.

Calabogie, has reserves of 45 million tons grading 26.2 
percent Fe (Shklanka 1968). Several deposits are of 
higher grade, in the 1 to 10 million ton range. The 
subdivision of iron deposits follows, 
(i) Most of the showings occur as massive layers or 
lenses of magnetite at or near the contact between 
marble and immature sandstone (quartz-feldspar-amphi- 
bole ± biotite paragneiss). The magnetite layers have 
sharp contacts with both rock types but are commonly 
interbedded with marble, chlorite and calc-silicate rocks, 
suggesting a possible sedimentary origin. A close asso 
ciation with intrusive rocks is noted for virtually all of 
these deposits.
(ii) A group of magnetite occurrences in Mayo Township 
occur in a similar sedimentary sequence in the contact 
zone of a tonalitic intrusion. Mineralization consists of 
varying proportions of magnetite, calcite and calc- 
silicate minerals, extensively intergrown to form a 
massive medium-grained rock which has gradational 
contacts with marble and immature sandstone. A meta 
somatic or metamorphogenic origin associated with the 
tonalite intrusion is indicated (Giblin 1960). 
(iii) Magnetite concentrations in gabbro bodies are 
believed to be produced by primary fractional crystal 

lization of a magnetite phase and are considered not 
significant, economically.
(iv) Several lenses of coarse-grained massive magnetite 
occur within dikes and other intrusive bodies of syenite 
and granite near Bancroft. Magnetite is also present as 
a major accessory mineral (15 percent) in some of the 
syenite paragneisses near Bancroft. None of these occur 
rences appear to be economically significant, 
(v) Hematite occurs as late vein deposits cutting Gren 
ville marbles and some overlying Paleozoic limestones, 
near the Ottawa River and probably related to the 
Ottawa Valley fault system. Deposits are generally quite 
narrow and of unknown lateral extent; the occurrences 
near White Lake appear to be the most significant. 
Mineralization occurs as massive lenses of dark grey 
hematite or as silicified hematized breccia zones in 
marble.

COPPER-LEAD-ZINC-NICKEL 
(BASE METALS)

Deposits in this category occur in a wide variety of 
geological associations and exhibit a range of metal and

198



A.C. COLVINE ETAL.

mineral combinations. The relatively small number of 
deposits, however, makes satisfactory classification 
difficult. A preliminary subdivision of the base metal 
deposits follows.
(i) Five Cu-Sb-Hg-Ag showings in Lavant and Darling 
Townships were visited. The only one investigated by 
drilling (Nikols 1972) is reported to contain reserves 
of 60,000 tons grading 0.67 percent Cu, 0.37 percent 
Sb, 0.03 percent Hg, and 1.32 ounces Ag per ton, with 
widths of 1.7 m (5.2 feet). Tetrahedrite is associated 
with pyrite, chalcopyrite and barite forming conform 
able disseminated layers within dolomitic and calcar 
eous marbles. The marbles are commonly silicified 
close to the mineralization. It is estimated that the 
potential is high for additional mineralization of this 
type.
(ii) The zinc prospect in Admaston Township (Sangster 
1970) consists of a fairly wide mineralized zone with 
strike length of greater than 550 m (1800 feet). One 
lens investigated by drilling contains 16,000 tons of 
10.5 percent Zn with width of 5 m (15 feet). Mineraliza 
tion consists of disseminated to locally massive sphal 
erite and pyrite, forming generally conformable layers 
within a tremolitic, dolomitic marble. The geological 
association of this mineralization is similar to that of 
the Balmat-Edwards district of New York State (Lea 
and Dill 1968). It is estimated that the potential is 
high for additional significant mineralization of this 
type.
(iii) All lead occurrences are located near the Ottawa 
River as veins of calcite containing galena and minor 
sphalerite and pyrite, cutting Grenville marbles and 
overlying Paleozoic limestones. These occurrences are 
probably related to the Ottawa Valley fault system. 
The Kingdon mine near Arnprior closed in 1931 after 
producing 905,000 tons of ore grading 3.32 percent 
Pb and an unknown quantity of zinc, 
(iv) One deposit in Denbigh Township (Cochrane 1964) 
consists of conformable lenses of pyrite, pyrrhotite, 
chalcopyrite, and sphalerite in mafic volcanic rocks 
containing thin felsic tuff layers. Reserves of 253,000 
tons grading 1.09 percent copper have been outlined by 
drilling. This deposit is considered to be of the volcano 
genic exhalative type and may have formed in a similar 
environment to that of the New Calumet deposit (Sang 
ster 1967) on Calumet Island of the Ottawa River, 
Quebec, which, between 1943 and 1969, produced 
3,500,000 tons of Zn-Pb-Ag ore.
(v) One occurrence of bornite, chalcopyrite and pyrr 
hotite in a bed of quartzose arenite sandstone on the 
north shore of Black Donald Lake may be of the 
sedimentary copper type.
(vi) Two copper-nickel occurrences have been located 
in the Raglan Gabbro, Raglan Township. One is reported 
to contain approximately 1 percent combined Cu-Ni 
in a lens 90 by 150 m (300 by 500 feet) in area and

6 to 15 m (20 to 50 feet) in thickness. Mineralization 
consists of pyrrhotite and minor chalcopyrite.

GOLD AND SILVER

The known gold and silver showings are all small and 
of low grade and appear to be of two types, 
(i) Gold-bearing quartz veins.
(ii) Gold-bearing arsenopyrite, disseminated within im 
mature feldspathic sandstones.

Gold mineralization to the south of the map-area, 
around Madoc, is more common and of higher grade. 
This is consistent with the observations of Lumbers 
(1964) in which gold was shown to be most prominent 
in areas of lower (greenschist) metamorphic grade.

MOLYBDENUM

Molybdenum deposits are numerous and occur 
throughout the southern half of the map-area. They are 
all located in amphibolite facies metamorphic terrain 
and are generally small ^ 100,000 tons) but often of a 
fairly high grade (0.5 percent MoS2).

A few occurrences consist of coarse flakes of molyb 
denite disseminated within and at the margins of pegma 
tite dikes. The majority of the occurrences, however, 
appear to be metamorphogenic in origin (Karvinen 
1973). The mineralization is typically located at the 
contact between marble and immature sandstone (am- 
phibole-feldspar ± biotite ± quartz paragneiss) or silt 
stone and mudstone. Mineralization occurs as coarse 
flakes of molybdenite disseminated within a contact- 
zone rock consisting of pyroxene ± actinolite ± pyrrho 
tite ± pyrite, with the latter two minerals occurring as 
separate massive sulphide lenses and segregations.

GOSSAN ZONES

Rusty gossan zones are common throughout the 
southern half of the area and the preliminary investiga 
tion made of a few of these during the field season can 
not be considered representative.

In Mayo Township the gossans consisted principally 
of disseminated pyrrhotite and pyrite in intermediate 
tuff and lapilli-tuff.

Distinct horizons of graphitic quartzose arenite 
sandstone containing disseminated pyrrhotite and 
pyrite with minor chalcopyrite and bornite, occur 
throughout the southern half of the map-area.

One gossan in Sebastopol Township consists of 
disseminated pyrrhotite and pyrite with minor chalco 
pyrite in syenite paragneiss (trachytic tuff?).
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NO.46 POTENTIALLY NICKELIFEROUS ULTRAMAFIC ROCKS

NEWTON TOWNSHIP, DISTRICT OF SUDBURY

D.G. Innes 1

INTRODUCTION

Nickel sulphide mineralization is characteristically 
associated with ultramafic rocks, e.g. in the Abitibi Belt 
of the Timmins area (Coad 1976, 1977).

A previously unmapped ultramafic suite has been 
recognised in Newton Township and forms part of the 
Swayze "greenstone" belt. A reconnaissance survey was 
carried out (see Map) and description is given below.

The ultramafic sequence which consists of peridotitic, 
pyroxenitic, and basaltic komatiites, trends east, faces 
south and has an outcrop thickness of up to 750 m 
(2500 feet) in the vicinity of "Outside" and "Parallel" 
Lakes (local names). To the west end of "Parallel" 
Lake a north-northeast trending fault has right hand 
displacement. To the east, the sequence extends into 
the southwest corner of Dale Township. To the west 
the sequence trends west-southwest towards the north 
west part of Heenan Township.

STRATIGRAPHIC SECTIONS

A generalized section through the sequence mea 
sured northwesterly from the west end of "Parallel" 
Lake is described in the following (the measurements 
give the thickness of each unit).

40 m (130 feet) — Massive, equigranular, medium-grained 
metagabbro to layered porphyritic-glomeroporphyritic meta- 
gabbro. Gabbro is cut by brown- to orange-weathering, 
biotite-rich lamprophyre dikes.

TOO m (330 feet) — Light grey-green weathering, fine-grained 
dark grey-green basalt; pillowed and massive flows. Rocks 
are foliated and one top determination from deformed pil 
lows suggests a south-facing sequence.

1 60 m (525 feet) — Grey-green to black, chocolate-brown wea 
thering peridotitic komatiitic flows. Two types of peridotitic 
lava flows observed; flows characterized by chilled and frac 
tured flow tops followed by a spinifex section which is 
underlain by fine- to medium-grained massive peridotite; 
flows characterized by a thin upper unit of fine uniform 
polyhedral jointing are followed by fine- to medium-grained 
peridotite with coarse polyhedral jointing. Flow thickness 
vary from 1 m (3 feet) to a maximum of 15 (50 feet). Top 
directions are south from flow structures. The peridotite 
lavas are variably altered to serpentine. A few thin (1 m) 
zones of intercalated breccia or rubble were observed at the 
tops of some flows.

Geologist, Mineral Deposits Section, Geological Branch, On 
tario Ministry of Natural Resources, Sudbury.

305 m (1000 feet) — Grey-green weathering, fine-grained pyro 
xenitic and basaltic komatiites. Flows are up to 40 m (130 
feet) thick and commonly contain fine, light grey hackly 
spinifex. Polyhedral jointing is common. The basaltic koma 
tiites are intercalated with gabbroic rocks which have an 
upper section of pseudo-spinifex characterized by coarse- 
grained randomly oriented hornblende blades and needles 
underlain by medium- to coarse-grained equigranular leuco 
cratic gabbro.

30 m (100 feet) — Chocolate-brown weathering, dark green 
spinifex and polyhedrally jointed peridotitic lava.

220 m (720 feet) — Dark-green to black, chocolate-brown wea 
thering peridotitic komatiitic flows. Much the same as the 
peridotitic unit previously described. However, serpentiniza 
tion is much more extensive, and carbonate alteration is de 
veloped locally. This unit contains minor cross-fibre asbestos 
veins up to 1 cm (average 4 mm) thick and minor sulphide 
mineralization (pyrrhotite and pyrite).

60 m (200 feet) — Light-grey weathering, fine- to medium- 
grained, dark green massive basalt (Fe-rich tholeiite). Inter 
calated equigranular coarse-grained gabbro with patches of 
acicular amphibolite. Minor sulphide mineralization (pyrrho 
tite and pyrite) associated with the gabbro and the lavas.

10 m (30 feet) — Brownish-weathering, light grey-green, fine 
grained dacitic metavolcanics. Massive to finely laminated 
unit with vesicule structures developed locally. Finely dis 
seminated sulphide mineralization (pyrrhotite) developed 
throughout this unit.

110 m (360 feet) — Light green weathering, fine-grained, dark 
green, massive and pillowed mafic to intermediate meta 
volcanics. Highly foliated. Thin (up to 1 m) foliated tuffa 
ceous units and coarser fragmentals. Carbonate alteration 
locally developed and epidote veining common.

260 m (850 feet) — Brownish-green weathering, fine- to medium- 
grained, dark green to black basalt (Fe-rich tholeiite). Essen 
tially massive flows with minor disseminated sulphide min 
eralization (pyrrhotite and pyrite) developed locally.

200 m (660 feet) — Foliated, green weathering, fine-grained, 
dark green mafic to intermediate metavolcanics including: 
pillowed and massive flows, tuffaceous rocks and coarse 
pyroclastics. Extensive carbonate and epidote alteration.

A generalized section through the sequence measured 
northeasterly from the east end of "Parallel" Lake is 
described in the following.

60 m (200 feet) — Massive, equigranular, medium-grained meta 
gabbro to porphyritic metagabbro.

40 m (130 feet) — Light grey-green highly foliated massive and 
pillowed basalt (Fe-rich tholeiites).

60 m (200 feet) — Dark green to black, chocolate-brown wea 
thering peridotitic komatiitic flows. Peridotite flows are 
massive and exhibit polyhedral jointing. Spinifex not ob 
served. Strong southwest shearing.

35 m (115 feet) — Grey-green weathering, pyroxenitic basaltic 
komatiite flows. Pillow-like structures (lava tubes?) up to 7 
by 2 m (23 by 6 feet) in size, are defined by thin dark green- 
brown selvages. Inner margins are defined by spinifex and 
central cores show polyhedral jointing. Interstices are com-
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7 l Quartz-feldspar porphyry (minor sulphides).

~ Massive, equigranular, medium-grained metagabbro 
_ to layered, porphyritic metagabbro.

Green weathering pyroxenites: spinifex and pillowed 
flows. Gabbro and basaltic komatiite.

Brown weathering massive to spinifex-bearing peri 
dotite flows.

Intermediate to felsic metavolcanics and tuff (minor 
sulphides).

Mafic to ultramafic metavolcanics, mostly thick mas 
sive flows. Minor pillowed flows, intercalated gabbro.

Mafic to intermediate metavolcanics: flows, coarse 
fragmentals and tuff (carbonate alteration, epidote 
veining).

m
Ultramafic Rocks in Newton Township.

203



NICKEL

monly breccia filled. Tops from these structures indicate a 
south-facing sequence.

10 m (30 feet) — Chocolate-brown weathering, dark green to 
black serpentinized massive peridotite.

210 m (690 feet) — Mostly grey-green weathering, fine-grained 
light grey-green basaltic komatiite. Serpentine alteration is 
common. Fine-grained pyroxene spinifex is commonly de 
veloped at the tops of individual flows which vary in thickness 
from 1 to 10m (average 3 m). Intercalated with light grey- 
green weathering, fine-grained polyhedrally jointed pillowed 
flows. Some pillows show variolitic inner margins. Tops are 
south. Minor sulphide minerals including pyrrhotite, pyrite 
and chalcopyrite occur along fractures in the lavas and as 
fine disseminations.

200 m (660 feet) (to small lake) — Green-weathering, fine-grained 
dark grey-green mafic lavas (Fe-rich tholeiities). Highly 
foliated, with carbonate and epidote alteration. Pillowed, 
tuffaceous and coarse pyroclastic units occur. Minor pyrrho 
tite and pyrite as disseminations in all of the volcanic units. 
This sequence is cut by quartz-feldspar porphyry dikes and 
pods. The porphyry contains in places appreciable dissemin 
ated pyrite. This porphyry body is similar to that outcropping 
at the Rundle gold prospect (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, Timmins) to the 
northeast.

All of the above lithologies have been sampled for follow- 
up thin section and chemical analyses.
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INTERIM CONCLUSIONS

This sequence of ultramafic lavas is similar to those 
described by Arndt et a/. (1977) and Pyke eta/. (1973) 
in the Abitibi Belt where they are known to host signi 
ficant nickel sulphide deposits (Coad 1976; 1977; Nal 
drett 1973). Pyrrhotite and pyrite mineralization were 
observed in the northernmost unit of the peridotitic 
lavas described in this report. The association of sul 
phide minerals with ultramafic rocks suggests a potential 
for nickel mineralization, verification of which will come 
from the follow-up laboratory work. Cross-fibre asbestos 
is known to occur in the serpentinized peridotitic 
sequences.

Pyrite mineralized quartz-feldspar porphyry occurs in 
carbonate altered, sheared mafic metavolcanics north of 
the east end of "Parallel" Lake and this environment 
should be fully examined for gold mineralization. This 
porphyry is similar to the porphyry outcropping at the 
Rundle gold prospect (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, Timmins) to 
the northeast.
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NO.47 GEOLOGY AND MINERALIZATION

OF THE

LATERAL LAKE STOCK, DISTRICT OF KENORA 

A.C. Colvine 1 and P. McCarter2

INTRODUCTION

The Lateral Lake Stock and surrounding rocks and 
mineral occurrences, principally molybdenum, were 
examined and mapped in detail, and sampled in order to 
determine the nature and distribution of mineralization 
and associated alteration and its relationship to volcanic, 
sedimentary, plutonic and metamorphic activity. This 
work is part of a broader project to study mineralization 
associated with Early Precambrian intermediate to felsic 
intrusions in Ontario, as possibly "porphyry" deposits.

The map-area, approximately 57.6 km (22.5 square 
miles), covering the whole stock, is bounded by Latitudes 
490 55'N and 49 0 58'N and Longitudes 920 21'W and 
920 32'W encompassing parts of Echo and Webb Town 
ships, 40 km (25 miles) south of Sioux Lookout. The 
western part of the area is accessible by the Hudson- 
Dryden gravel road and the eastern part by a gravel road 
running northwest from Highway 72, 37 km (23 miles) 
south of Sioux Lookout; the Pidgeon Molybdenum 
Mines Limited property lies close to this road, 9 km (6 
miles) from Highway 72.

During July and August 1977, the area was mapped 
at a scale of 1 inch to 14 mile, including every outcrop 
area in the stock and its contact zone. A l .4 km 2 
(0.55 square miles) area at the east end of the stock, 
including the main molybdenum occurrences was mapped 
at a scale of 1 inch to 200 feet. Two sections across the 
contact of the intrusion in Webb and Echo Townships 
were mapped at a scale of 1 inch to 2 feet and 1 inch to 
5 feet, respectively. Selected sections of diamond drill 
core were examined in detail. An extensive suite of 
samples was collected for petrographic and geochemical 
study.

MINERAL EXPLORATION

Molybdenum was first discovered in a pegmatite 
south of Gullwing Lake by C.D. Coates in 1906 and 
worked on intermittently until about 1940 (Harding 
1950). The majority of subsequent work has been 
centred on the more extensive mineralization at the

'Geologist, Mineral Deposits Section, Geological Branch,Ontario 
Ministry of Natural Resources, Toronto.
^Geology Department, Oregon State University, Corvallis, 
Oregon.

east end of the Lateral Lake Stock; this includes the 
molybdenite occurrences discovered by the field party 
of W.S. Armstrong in 1946 (Armstrong 1950) and later 
staked by G.L. Pidgeon of Wabigoon. The claims were 
optioned to Delta Minerals Limited in 1954 at which 
time two diamond drill holes and a 35 m (114 feet) 
adit were completed. Pidgeon Molybdenum Mines 
Limited was incorporated in 1957 and 2500 m (7,757 
feet) of diamond drilling was completed with a further 
3250 m (10,080 feet) in 1965 by Rio Tinto Canadian 
Exploration Limited; the property has remained idle 
since that date.

DeCoursey-Brewis Minerals Limited completed five 
diamond drill holes in 1958, encountering molybdenite 
along the south contact of the stock north of "Moly 
Lake". In 1962 Denison Mines Limited completed 12 
holes along the same contact to the west of the Pidgeon 
property. Three holes and two 10m (30 feet) trenches 
have been completed on the Kozawy-Leduchawski 
lithium-cesium occurrence just south of the stock con 
tact, in Webb Township.

GENERAL GEOLOGY

The map area has been included in several earlier 
reports and maps (Bell 1881; Parks 1898; Collins 1909; 
Hurst 1932; Tanton 1939; Breaks et al. 1976). Webb 
Township was included in a report and accompanying 
1 inch to 1 mile map by Harding (1950) and Echo 
Township in a report and 1 inch to 1,000 feet map by 
Armstrong (1950).

The map area is located close to the northern boun 
dary of the Wabigoon Subprovince of the Superior Pro 
vince of the Canadian Shield. It is underlain by a sequence 
of Early Precambrian mafic to intermediate metavol- 
canics and metasediments which have been metamor 
phosed to upper greenschist-lower amphibolite facies. 
These rocks have been intruded by the Lateral Lake 
Stock of granodiorite to quartz monzonite composition.

Supracrustal Rocks

Metavolcanics predominate, consisting of fine 
grained chloritic units interbedded with medium- to 
coarse-grained amphibolide units. The amphibolitic
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Geology of the Lateral Lake Stock

units are lensoidal with sharp to gradational contacts 
pinching out along strike. Both are compositionally 
similar, suggesting that the latter represent the cores of 
mafic volcanic flows.

No additional primary flow structures were observed 
in the fine-grained chloritic rocks which are foliated 
to locally schistose. The amphibolitic units are also 
strongly foliated and some of the more extensive units 
show segregation of amphibole and quartz rich layers. 
The thickest and most abundant amphibolitic horizons 
were recognized to the east of Lateral Lake. Pyrite and 
pyrrhotite are common accessory minerals, constituting 
1 percent of the rock in places east of the stock.

Metaconglomerate units overlie the metavolcanic 
sequence both north and south of the stock. To the north 
of Lateral Lake a narrow band of orthoconglomerate, 
containing well rounded, elongate trondhjemite, chert, 
aplite and mafic metavolcanic clasts in a strongly foliated 
quartz-feldspar-biotite matrix, separates the metavol- 
canics from the overlying metasediments. South of 
Gullwing Lake is a unit of orthoconglomerate, containing 
highly elongate trondhjemite and mafic metavolcanic 
clasts in a strongly foliated matrix which contains up to 
70 percent medium- to coarse-grained amphibole laths.

Metagreywacke overlies the metavolcanics both in the 
north and south of the map-area and is also interbedded
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with them south of Gullwing Lake. Two quartzite units 
are interbedded with the metavolcanics throughout the 
map-area, ranging in thickness upwards from 3 m (10 
feet), to a maximum of 30 m (100 feet) in the south- 
west. This rock contains approximately 90 percent 
granular quartz with feldspar and biotite, which out 
lines a well defined foliation. Garnet, and in places quartz 
porphyroblasts up to 1 cm long, elongate parallel to 
the foliation, were observed. Contacts with the meta 
volcanics are sharp. The quartzite units on both sides 
of the stock appear similar.

Lateral Lake Stock

The Lateral Lake Stock is an elongate body ex 
tending approximately 12 km (7.5 miles) from Gull 
wing Lake to a point east of Lateral Lake and is up to 
2.8 km (1.7 miles) in width. It consists predominantly 
of granodiorite with gradational contacts into quartz 
monzonite around the margins and the larger country 
rock inclusions. Biotite is the principal mafic mineral, 
containing 1-2 percent epidote intergrowths. Magne 
tite is ubiquitous but pyrite is common only close to 
the eastern molybdenite occurrences.

Foliation varies from indistinct in the centre to 
very strong on the margins, producing a finely banded to 
gneissic texture through separation of biotite, quartz 
and feldspar bands. The stock is coarse grained although 
deformation has caused granulation of phenocrysts 
where strongly foliated.

The contacts of the stock appear, from surface ex 
posure, to be concordant with the dip, where measurable, 
of the supracrustal units, varying from 450 to 600 ; the 
attitude of the contact at depth was not determined. 
Foliations, across the contact, are concordant.

Peneconcordant aplitic sills of quartz monzonite 
composition occur in the stock, concentrated towards 
the margins and constituting 50 percent of the rock in 
p/aces. Later discordant aplitic veins occur sporadically, 
particularly towards the west end. Quartz veins and 
stringers with three main orientations form the most 
common veining and appear to be gradational into 
potassic-feldspar-bearing pegmatite veins; these are best 
developed east of Lateral Lake and are generally asso 
ciated with molybdenite occurrences. Pegmatites adja 
cent to the stock at the west end appear to contain 
dominantly plagioclase rather than potassic feldspar. 
The three sets of late joints observed are commonly 
filled with fine-grained epidote. Altered xenoliths of 
supracrustal rocks are common, particularly close to 
Lateral Lake.

Veins, bands or lenses of quartz, pegmatite and aplite 
are common in the metavolcanic wallrocks and are 
generally conformable with the foliation. A zone of 
felsic injection continues up to 300 m (1000 feet) east

of the eastern contact and sills of quartz monzonite 
and aplite are also present well into the wallrocks.

STRUCTURAL GEOLOGY

The elongate stock appears to occupy the axial zone 
of an anticlinal structure in the supracrustal rocks, which 
dip away from the stock both to the north and south, 
and dips increase with distance from it. North-facing 
tops were observed in a cross bedded greywacke unit 
adjacent to the northern conglomerate unit. Armstrong 
(1950) observed south-facing tops in graded beds in 
greywacke at Kathlyn Lake.

An anticlinal axis outlined by foliation runs through 
the centre of the stock along its length. The axis appears 
to plunge to the east and locally to the west at the 
western end of the stock. The strong foliation in the 
stock is consistent with its development during the 
emplacement and cooling of the intrusion. This in 
trusion took place either during or after the formation 
of the regional anticlinal structure.

ECONOMIC GEOLOGY

All of the molybdenite occurrences observed in the 
map-area are associated with quartz and pegmatite veins, 
at or near the contact of the Lateral Lake Stock. The 
best exposed and most widespread mineralization is 
at the Pidgeon Molybdenum Mines Limited property 
(Vokes 1963) and consists of three main outcrop areas 
along the eastern contact of the stock, approximately 
450 m (1500 feet) east of Lateral Lake. The mineraliza 
tion is most concentrated where the quartz and pegma 
tite veins cut aplite sills in the quartz monzonite host 
and occurs in the following modes.

i)Euhedral grains with potassic feldspar and green mica
(phlogopite) in pegmatites; 

ii)Rare euhedral grains in quartz veins; 
iii)Comminuted along vein margins; 
iv)Isolated grains and rosettes in wallrocks adjacent to

pegmatite veins and quartz vein stockworks; 
v)Narrow bands and lenses parallel to foliation (where

present) in wallrocks; 
vi)Comminuted along fractures and slippage planes in

wallrocks not parallel to foliation (where present).

Molybdenite is the principal sulphide mineral present 
and is commonly associated with pyrite in the pegmatite 
veins. Chalcopyrite is rare and occurs in association with 
other sulphides. Magnetite is present, disseminated 
throughout the wallrocks. Accessory minerals include 
bismuthinite, tourmaline, fluorite and fine-grained green 
lepidolite.
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Molybdenite distribution is patchy and discontinuous 
and is confined to the contact zone of the stock up to 
widths of approximately 150 m (500 feet). Minor molyb 
denite occurs in small pegmatite veins in mafic meta- 
volcanics up to 300 m (1000 feet) to the east of the 
contact.

Mineralization occurs in a similar setting north of 
"Moly Lake" but appears to be considerably less exten 
sive. Scattered molybdenite grains occur with granodior 
ite, adjacent to a small pegmatite vein on the northeast 
shore of Lateral Lake, 100 m (300 feet) south of the 
contact.

In Webb Township, molybdenite occurs in minor 
amounts associated with potassic feldspar and pyrite in 
a northwest-trending pegmatite vein that cross-cuts the 
stock contact. Fine-grained garnet was also observed, 
disseminated in the pegmatite.

The Coates molybdenite deposit, south of Gullwing 
Lake, occurs in an irregular set of pegmatite veins 
which parallel and cross-cut the foliation in the mafic 
metavolcanics, approximately 400 m (1300 feet) south 
of the contact. Mineralization is irregular and again 
closely associated with potassic feldspar and pyrite.

The Kozawy-Leduchawski lithium-cesium property 
is in a northwest-trending pegmatite vein approximately 
0.5 km (0.3 miles) south of the stock contact, approxi 
mately 1 km (0.6 miles) southwest of Tot Lake, in 
Webb Township. Mineralization in the coarse-grained 
pegmatite occurs as euhedral spodumene, pollucite, 
lepidolite and amblygonite.

All of the mineralization appears to be genetically 
related to the Lateral Lake Stock and was probably 
formed at the time of its emplacement and not been 
significantly redistributed as a result of subsequent 
deformation or metamorphism. The probable sequence 
of events during the late cooling history of the stock 
was: the separation of aplitic fluid which migrated to 
the margins of the largely crystalline and foliated stock, 
followed by separation of a final hydrous fluid which 
also migrated to the margins forming the quartz and 
pegmatite veins. Molybdenum was preferentially enriched 
in this hydrous phase and was deposited as molybdenite 
either in the same environment or as a result of reaction 
with potassic feldspar. Concentration of aplite, pegma 
tite, quartz veins and molybdenum at the east end of 
the body indicates that this may have been the upper 
part of the body during emplacement. The plagioclase 
pegmatite and the cesium-lithium mineralization to the 
west may be indicative of a deeper level of emplacement 
for this part of the stock.
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