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MARGINAL NOTES

LOCATION AND ACCESS
The map-a^ea is bounded by Latitudes 49f 15' to 49a45'N and Longi 
tudes 88-00' to 89 rjOO'W and covers four NTS map sheets (Grand Bay, 
Shakespeare Island, Onent Bay, and Black Sturgeon Lake) It is approxi 
mately 130 km northeast of the city of Thunder Bay. Road access to the 
area is available via Highway 11 along the eastern margin of the map- 
area. Highway 585 in the south central part of the area and the Black 
Sturgeon gravel road in the southwest part of the area. Lake Nipigon can 
be reached by access points on Chief Bay. the PasnkoKogan River, 
Mcintyre Bay, South Bay, Pijitawabik Bay, High Hill Harbour, and Poplar 
Lodge

MINERAL EXPLORATION
Within the map-area, mineral exploration has been primarily focused on 
the Early Precambrian rocks. The area east of Lake Nipigon in the Wabi- 
goon-Ouetico Subprovince boundary area has been extensively ex 
plored tor gold. Exploration work prior to the 1970s has been reported oy 
Mackasey (1970a, 19700. 1975}. The Leitch Gold Mine was in pro 
duction trom 1936 to 1965, and the adjacent propety of the Sand River 
Gold Mines was n production from 1937 lo 1942 In 1954 the Sand River 
property was pjrchaseti by Leitch Gold Mines Limited (Mackasey 
1970a). A total of 847 291 ounces of Au and 31 775 ounces of Ag was 
produced from 920 745 tons of ore at the Lettcn Mine and 50 065 ounces 
of Au and 3 628 ounces of Ag from 157 870 tons of ore at the Sand River 
Mine (Mackasey I970a). High gold prices have resulted in consideraole 
recent exploration activity in this region.
The Quetico Subprovince east of Lake Nipigon contains extensive rare 
element pegmatites The area was explored for spodumene m the 1950s 
(Pye 1965) but recent activity has been minimal (Breaks 1980)

West of Lake Nipigon, Early Precambrian rocks have been prospected 
for gold and base metals (Pye 1968; Kaye 1969)

Relatively minor exploration has been directed towards the Late Precam 
brian rocks of the Nipigon Plate Recently, however, there has been con 
siderable interest in uraivum mineral.zation associated w.th the Sibley 
Group sediments. Base-metal exploration has delineated minor occur 
rences of copper near the diabase-sediment interface such as the Dis 
raeli Lake occurrences {Coates 1972).

GENERAL GEOLOGY
The map-area includes Early Precambrian supracrustal and plutonic 
rocks of the Wabigoon and Quetico Suborovinces and Late Precambrian 
sedimentary and intrusive rocks ot the Nipigon Plate. The previous map 
ping of Lake Nipigon is reported by Wilson (1910). Coates (1972) map 
ped the area to the south containing Late Precambrian sediments be 
tween Lake Nipigon and Lake Superior Pye (1965, 1968). Kaye (1969), 
and Mackasey {1970, 1975) have mapped Early Precambrian rocks 
around the margin of the plate in the vicinity of the Subprovince 
boundary

Early Precambrian

Early Precambrian rocks occur around the margin of the Nipigon Plate 
and within the Rials as uplrted fault olocks and as outhers overlying the 
Late Precambrian igneous rocks During the present survey, previously 
unreported Early Precambrian metavolcanics were found on Hat Moun 
tain Islano and Red Willow Island in Lake Nipigon.
The stratigraphic assemblage of Early Precambrian rocks is similar on 
either s^de of the Nipigon Plate. The rocks are:
1) a ncrtnern metavolcanic sequence consisting of maf ic melavolcanics 
and lesser intermediate fragmental rocks.
2) a metasedimentary unit, 1 to 2 km wide, of polymictic conglomerate, 
quart? wacke lithic wacke, and argillite;
3) a thin. 1 km wide unit ol mafic metavolcanic;1 and
4) a southern metasedimentary sequence.
The southern metasedimentary sequence increases in metamorphic 
grade lo the south and eventually becomes migmatized Umt 1 is as 
signed to the Wabigoon Subprovince, units 2 and 3 form the boundary 
zone and unit 4 is assigned to the Quetico Subprovince (Mackasey etal. 
1974).

Early Precambrian metavolcanics and metasediment are exposed on 
the uplifted block east of the Black Sturgeon Fault These rocks are of 
medium metamorphic grade and appear to be part of the suOprovmce 
boundary zone

Mackasey et al. (1974) consider the Subprovince boundary to be strati 
graphic and to be a diffuse zone which represents a facies change from 
predominately volcanic to predominately sedimentary assemblages Ac 
cording lo (heir definition, the northern metavolcanic sequence is part of 
the Wabigoon Subprovince and the southern melasedimentary se 
quence part of the Quetico Subprovince. In the transition zone between 
these facies. Ihe sediments show a progressive decrease in grain size to 
the south suggesting that the conglomerate represents a proximal facies 
of the Quetico SuOprovince.

Late Precambrian
In the map-area, the Late Precambrian rocks of the Nipigon Plate consist 
of
1) Sibfey Group sediments which unconformably overlie Ihe Early Pre 
cambrian rocks;
2) an ultramafic intrusion, and
3) extensive diabase sills and sheets with minor diabase dikes
The Sibley Group sediments within the area are more extensive than pre 
viously recognizeo. New areas found to be underlain by Sibley Group 
rocks occur between Black Sturgeon arid Fcrgan Lakes, where the sedi 
ments overlie a diabase sill. The sediments are predominantly while cal 
careous mudstone and carbonate and are probably part of the Rossport 
Formation (Franklin et al. 1980). Red mudstone, quartz arenite, and lo 
cally conglomerate are also present throughout the Sibley Group

Ultramafic intrusions which have not been reported in the previous map 
ping have been delineated tn the map-area and to the south during the 
present survey. They are interpreted to intrude the Sibley sediments but 
have uncertain age relations with respect to the diabase. The ultramafic 
intrusion in Eva Township is a circular ring dike with an outside diameter 
of approximately 6 km and ranges in composition from oeridotite to 
metagabbro.

Olivine diabase sills are the most extensive rock type in the area. Two 
sills are present in the map-area. The lower sill has a thickness of ap 
proximately 200 rn and grades from coarse-grained ophite diabase, to 
medium-grained diabase, to diabase with coarse pegmatitic patches 
containing ouartz. The upper 2 m of the sill are fine grained to aphanitic 
with polygonal fractures. A zone of amygdaloidal diabase 10 to 20 cm 
below the chill is locally present. Late veins containing pectolite, 
carbonate, epidote, amphibole, tourmaline, and analcime are abundant 
near the top of the sheet The overlying calcareous sediments of the Sib 
ley Group exhibit contact metamorphic effects including the develop 
ment of skarns arid the growth of metamorphic epidote, amphibole, talc, 
and serpentine. Remnants of Early Precambrian rocks also overlie the 
lower diabase.

The upper diabase sill is the highest stratigraphic unit ot the Nipigon 
Plate within the map-area. The upper contact of this sill was not ob 
served and therefore the original thickness of the sheet is not known. The 
sill has a minimum thickness of approximately 100 m and ranges from 
ophitic to medium grained.

STRUCTURE

Early Precambrian
In the Nipigon area Ihe Wabigoon-Quetico Subprovince boundary ap 
pears to be stratigraphic and no evidence is present to indicate a major 
structural break between the Subprovinces. East of Lake Nipigon the se 
quence is predominantly north facing and metavolcanics of the Wabi 
goon Subprovince appear to overlie metasediments of the Quetico 
Subprovince. West of Lake Nipigon, however, the opposite relationship 
is observed. In both sequences the sediments become fine grained and 
therefore appear to be more distal towards the south.

Insufficient outcrop of Early Precambrian rock occurs within the Nipigon 
Plate to trace the boundary zone through Lake Nipigon A pronounced 
magnetic high (ODM-GSC 1962) associated with ironstone in the bound 
ary zone indicates that the boundary passes through Mcintyre Bay and 
is offset simsterally by the Black Sturgeon Fault Zone.

Nipigon Plate
Observations of the present survey support the hypothesis of Franklin et 
al. (1980) that the Nipigon Plate occupies a failed arm which extends 
north from a major flexure in the Keweenawan Lake Superior rift. The 
Black Sturgeon Fault and other parallel faults such as the Nipigon River 
Fault appear to have been the loci of tectonism in the Nipigon Plate dur 
ing this event. Vertical movement along the Black Sturgeon Fault was 
contemporaneous with sedimentation. This has resulted in a thickening 
of Sibley sediments towards the fault and exposure of Early Precambrian 
rocks along the east side of the structure (Coates 1972)
Preliminary data suggests that the diabase sills may have been fed by 
cone sheets such as the cone sheet in Eva Township on the easl shore of 
LaKe Nipigon Two concentric rings of diabase surround a central peri 
dotite ring which may be a cumulate phase derived from the diabase 
Mackasey (1975) has noted that the outer diabase sheet dips gently in 
ward toward the center of the structure,

88C 30
Over most of the map-area the diabase sills and sediments form a se 
ries of shallow basins and arches with dips ranging from subhorizontal to 
less than 150 . The sills are broadly conto'mable to the Sibley sediments 
but a fe markedly discordant to the Early Precambrian rocks. Steep dips 
of 4CF to 80" occur in Sibley sediments and diabase sills associated with 
the northerly terminations of Ihe Black Sturgeon and Nipigon R'ver 
Faults,

ECONOMIC GEOLOGY

Gold
Early Precambrian metavolcanics and metasediments soulhwesl of Lake 
Nipigon can be correlated with the supracrustal rocks containing gold 
mineral zation east of the lake. Both sequences appear to be simca- in 
l tho'ogy. metamorphic grade, alteration, ana tectonic environment. This 
suggests that the sequence southwest of the lake and outside of the 
map-area should be favourable for gold mineralization as indicated oy 
Pye (1968) in this zone numerous quartz veins are present and are 
associated with carOonanzation of the mafic metavolcanics. This altera 
tion appears to De commonly associated with northeast trending 
sheared zones

Archean supracrustal rocks to the east of Black Sturgeon Lake contain 
numerous quartz veins and pods but these rooks appear to be of higher 
metamorphic grade than those on either side of the Nipigon Plate and 
therefore may have lower potential for go'd mineral zation

Base Metals
Occurrences ot copper at Disraeli Lake to the south of the map-area are 
associated with Late Precambrian diabase sills and underlying Sibley 
Group stromatolite carbonates. Coates (1972) considers these occur 
rences to be due to metasomatism related to diabase intrusion or by 
later supergene processes

The intrusion of large amounts of tholeiitic magma into the sulphate-rich 
Sibley sediments indicates an environment favourable for copper and 
nickel mineralization. Prospecting within he diabase tor this type of min 
eralization should De concentrated on the basal portions of the sheets.
Ultramafic rocks within the area are largely untested and warrant investi 
gation for copper, nickel, and possibly chrome and platinum group 
elements The presence of a major utramafic ring dike in Eva Township 
indicates a tectonic environment favourable for kimberlites but none 
have been detected in this zone to date.

Uranium
Uranium mineralization in the Sibley basin has been described by Frank 
lin (1970) and is associated with northwest-trending fractures in Early 
Precambrian rocks near the Early Precambrian/Late Precambrian 
unconformity. Early Precambrian rocks in the vicinity of the Black Stur 
geon Fault warrant investigation for this type of mineralization In this 
zone radioactive fractures were discovered by the field party approxi 
mately 1 km east of the south end of Blac* Sturgeon Lake.
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LEGEND3

PHANEROZOIC 
CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT
Till, esker deposits, lacjstrire deposits, swamp, 
stream and lake deposits

UNCONFORMITY

PRECAMBRIAN" 0
LATE PRECAMBRIAN (PROTEROZOIC) 

MAFIC INTRUSIVE ROCKS

Diabase Sills and Sheets

9 Unsubdivided
9a Aphanitic to tine-grained diabase with polygonal

 fractures
9b Amygdaloidal diabase
9c Diabase with pegmatitic patches
9d Ouarlz-amphibole diabase coarse grained
9e Diabase medium grained
9f Plagioclase phyric diabase
9g Ophitic diabase
9h FelS'C granophyre dikes, related to diabase
9i Diabase with late veins

Diabase Dikes

8 Unsubdivided
8a Aphanitic diabase
8b Medium-grained diabase

ULTRAMAFIC TO MAFIC INTRUSIVE ROCKS

7 Unsuodivided
7a Peridotite
7b Olivine metaqabbro

SEDIMENTARY ROCKS (SIBLEY GROUP)

6 Unsubdivided i (
6a Conglomerate '
6b Arkose !
6c Quartzarenite
6d Red calcareous mudstone
6e White to green calcareous mudstone
6f Dolomite limestone 

UNCONFORMITY

EARLY PRECAMBRIAN (ARCHEAN)
FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

5 Unsubdivided
5a Tonalite, diorite, foliated to gneissic
5b Biotite (  muscovite) granite, massive to foliated
5c Pegmatite

MAFIC INTRUS'VF ROCKS

4 onsubdivided
4a Diorite
4o Amphibolite

METAVOLCANICS AND METASEDiMENTS 
METASEDIMENTS

3 Unsubdivided
3a Lithic wacke, feldspathic arenite
3b Conglomerate
3c Argillite, slate
3d Biotite schist, derived from metasediments
3e Migmatized gneiss, derived from metasediments
3f Ironstone

INTERMEDIATE METAVOLCANICS

2 Unsubdivided
2a Tuff-breccia
2b Massive
2c Schistose

MAHC ML'IAVOLCANICS

1 Unsubdivided
1a Pillowed flow
1 b Amygdaloidal flow
1c Flow breccia
1d Massive f low
1e Folated to schistose flow
If Plagioclase-hornblende * garnet gneiss

NOTES

a) This is basically a Field Legend and may be changed as a result of 
subsequent laboratory investigations.

b) Plutonic rock classification follows the IUGS Subcommission on the 
systematics of Igneous Rocks (Streckeisen 1976).

c) Subdivision of rock units does not imply age relations, 
The letter "l" preceeding a rock unit number indicales lhat Ihe interpreta 
tion is based on extrapolation of data.
The letter "G" preceeding a rock unit number indicates that the interpre 
tation is based on geophysical data
The letter "C" preceeding a rock unit number indicates that the data is 
compiled from previous mapping.


