DESCRIPTIVE NOTES

The Lake Nipigon map area of 186 000 km? north of Lake Superior, includes parts of the Precambrian
Superior and Southern provinces of the Canadian Shield and the western part of the Phanerozoic Hudson
Platform. The Canadian Shield forms the Abitibi and Severn uplands with generally low relief, and rugged
hills along the shore of Lake Superior and the east coast of Lake Nipigon. The Hudson Platform forms the
Hudson Bay Lowlands, a flat plain largely covered by bog and swamp deposits poorly drained by river
systems incised in thick Pleistocene glaciogenic deposits.

The Archean Superior Province includes parts of Uchi, Wabigoon and Wawa volcano-plutonic sub-
provinces and English River and Quetico metasedimentary subprovinces. The volcano-plutonic sub-
provinces are remnant greenstone belts, generally narrow, sinuous, folded keels with variable trends,
intruded and surrounded by voluminous granitoid rocks. Within many belts are extensive, tholeiitic pillow
basalt sequences (submarine lava plain accumulations), overlain by diverse, tholeiitic, calcalkalic, and rare
alkalic sequences of subaqueous and subaerial mafic-felsic pyroclastics and flows that form central volcanic
complexes. Turbiditic, volcanogenic clastic sediments are intercalated with and form aprons about the
accumulations, notably about the central complexes. Chemical sediments, including oxide, sulphide and
carbonate facies ironstone and chert are also present in most belts.

Volcanic rocks in the Fort Hope greenstone belt of Uchi Subprovince are likely coeval with sequences
west of the map area ranging in age from 3000-2800 Ma and 2760-2730 Ma. Volcanics of the Geraldton-
Beardmore belt of Wabigoon Subprovince are probably coeval with the younger sequences. In Wawa Sub-
province, volcanics of the Michipicoten belt are 2749-2696 Ma old, and in the Hemlo area, 2770 Ma.

Plutonic rocks are in part synvolcanic and pre- to post-kinematic, ranging in composition from ultramafic
to granitic. Synvolcanic mafic-ultramafic intrusions are common. Pre- to syn-kinematic suites comprise
tonalitic gneiss, gabbro, diorite and granodiorite. Late- to post-kinematic suites include foliated to massive
granodiorite, granite and syenite.

In Uchi and Wabigoon subprovinces plutonic rocks may be coeval with plutons west of the map area
ranging in age from over 3000 to less than 2700 Ma. In Wawa Subprovince, early, synvolcanic plutons are
2757-2699 Ma. Late- to post-kinematic plutons appear to become younger southward, from 2730-2670 Ma
in western Uchi, to 2700-2680 Ma in western Wabigoon, and 2685-2637 Ma in Wawa subprovinces.

English River and Quetico subprovinces consist of metamorphosed turbiditic wacke and minor
conglomeratic units, with abundant granitic and pegmatitic intrusions. Minor mafic and felsic metavolcanic
units occur locally, notably around Melchett Lake in English River Subprovince. Metamorphism near sub-
province margins is to greenschist facies but increased rapidly and systematically to upper amphibolite,
locally granulite, facies in belt interiors. In western Uchi Subprovince, the last major deformation and
metamorphism occurred at about 2730 Ma,between youngest deformed volcanics and oldest syntectonic
plutons. In Wawa and western Wabigoon subprovinces, the age off major deformation and metamorphism
is similarly constrained to 2700-2680 Ma. In English River Subprovince, a 2680 Ma metamorphic pegmatite
indicates Neoarchean major metamorphism. Polyphase deformation of supracrustal assemblages produced
mainly upright, isoclinal folds with curved and straight axial surfaces and variable plunges. The Michipicoten
belt has recumbent folds and thrusts. Foliated granitoid complexes typically form domes and basins with
major culminations at 30-50 km intervals produced by polyphase deformation and diapirism. Late brittle
deformation resulted in major east-west and northwest dextral, and northeast sinistral, strike-slip faults.

In the Southern Province, the Aphebian Animikie Group in the Port Arthur Homocline unconformably
overlies the Superior Province. The group is a southward-thickening, flat-lying sequence of several hundred
metres of chert, chert-carbonate, taconite, tuff, graphitic shale and limestone, and a discontinuous basal
conglomerate of the Gunflint Formation, overlain by several thousand metres of graphitic argillite, shale,
wacke and limestone of the Rove Formation.

The Lake Superior Basin and subsidiary Nipigon Embayment contain the Helikian Sibley Group and the
Keweenaw Supergroup. The Sibley, a thin alluvial/fluvial redbed sequence of crossbedded sandstone,
mudstone, stromatolitic chert, and limestone, unconformably overlies Archean and Aphebian rocks. A
small, 1537 Ma granite-rhyolite complex on western Lake Nipigon may closely predate the onset of Sibley
sedimentation. The group was intruded by numerous Logan sills 1109 Ma old.

The Keweenaw Supergroup disconformably overlies the Sibley. A thin lower sequence of continental red
shale, sandstone and vesicular mafic flows is followed by several thousand metres of amygdaloidal tholeiitic
flood basalts, andesite and felsic flows (1107-1098 Ma) of the Osler Group and Portage Lake Formation,
and mafic to felsic hypabyssal intrusions and dykes.

The Lake Superior Basin formed by early rifting, accompanied by alkalic intrusions such as the Helikian
Coldwell and Killala complexes, which resulted in an arcuate synclinorium rapidly filled with volcanics and
sediments. Continued rifting and crustal loading led to further foundering, block rotation and formation of
discrete basins. Subsequent compression resulted in reverse movements on major faults and produced a
horst and graben system coaxial with the synclinorium axis. Thick sequences of Neohelikian and Hadrynian
terrestrial clastic sediments were deposited in the grabens.

The southern part of the Hudson Platform is formed of Ordovician to Devonian rocks of the Moose River
Basin, which is bounded by two basement tectonic elements. On the south, units are in fault and
unconformable contact with the northeast-trending Fraserdale Arch that underwent periodic vertical
movements in the Paleozoic and Mesozoic. To the west, units stratigraphically onlap the presumed northern
extension of the northwest-trending Frontenac Arch.

Oldest (Late Ordovician, Richmondian) strata consist of fossiliferous limestone with basal sand and shale
of the Churchill River Group. These are gradationally succeeded by Gamachian(?) laminated dolostone of
the Red Head Rapids Formation. A thin basal sandy interval occurs where it overlaps the Churchill River
Group and lies directly on Precambrian rocks.

Lower Silurian, mid- to late-Llandovery limestone of the Severn River Formation disconformably overlies
the Ordovician, and is followed by late Llandovery-Wenlock dolostone and limestone of the Ekwan River
Formation. Along the northwestern margin of the basin, upper Ekwan River basinal carbonate gives place
laterally to complex organic-bound bank and barrier reef deposits of the Attawapiskat Formation, which
begins as a thin wedge near the northeastern corner of the map area and thickens northeastward along
the southern margin of the Transcontinental Arch. Upper Silurian-Lower Devonian, Ludlow-Gedinnian
redbed shale, siltstone, sandstone, dolostone and minor gypsum of the Kenogami River Formation are
conformable on the Ekwan River in the southern part of the basin, but along its south margin, Kenogami
River units are disconformably overlapping and lie in fault contact with basement of the Fraserdale Arch.

Sigenian-Emsian cherty limestone of the Stooping River Formation is abruptly disconformable on the
Kenogami River and is followed by Eifelian reefal limestone of the Kwatabohegan Formation.

Major gold, base metal and iron deposits in the Hemlo, Manitouwadge and Wawa areas, respectively,
as well as potentially important deposits of nickel, platinum and palladium in the Thunder Bay and Lac des
Isles areas are present. The Moose River Basin has potential for oil and gas, lead and zinc, and limestone
and dolostone.
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