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Table 3. Geochronological summary illustrating the age of major depositional, intrusive, deformational, and metamorphic
events in the map sheet. Constraints from the English River subprovince are taken from Corfu et al.(1995).
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This 1:250 000 compilation map is one of a series assembled as part of the Western Superior NATMAP project (Figure
1). It synthesizes new mapping, geochronological and geochemical information acquired during the course of the
project with existing reconnaissance and detailed sources (see References; Fig. 2). On the map face, an
alphanumeric code is used to identify units and provide information on their age, tectonic affinity and assemblage
name. Colour is used on the map face to group the many rock units into 8 basic subdivisions and to identify broad age
groupings (see Figure 5). Generally, darker colours represent older rock units. Ages are based on U-Pb zircon dates at
spot localities, extrapolated through lithological or geochemical means. The tectonic affinity of a supracrustal
assemblage or plutonic rock suite is assigned on the basis of its lithological character, whole-rock geochemical
classification, geophysical characteristics, and where available, neodymium (Nd) isotopic signature. Supracrustal
assemblages are defined principally by their rock types, depositional ages, and geochemical and geophysical
characteristics, following the approach outlined in Geology of Ontario (Williams et al. 1992; OGS 1992a,b). Plutonic
suites are the equivalent of supracrustal assemblages in this hierarchy, with designations based on mineralogy (e.g.,
biotite, hornblende, muscovite-bearing suites), composition (e.g., sanukitoid suite), or structure (e.g. gneissic suite)
(Stone, 1998).

Locations of samples used for magmatic or detrital U-Pb zircon dating and for Nd isotopic analysis are shown on
the map face and listed in Tables 1 and 2 respectively. This map incorporates interpretation of the magmatic and
depositional ages of many different rock types from selectively located samples. Consequently, the ages assigned to
large areas of the map have been inferred from along-strike lithological correlation, similarity to dated plutons, or
crosscutting relationships between various rock types. Where there is a high level of confidence about the age, a small
age range has been assigned to the rock unit, whereas with greater uncertainty, the assigned age range is broader. As
well as indicating the confidence level, the width of the age range also serves to identify units and areas where the
state of knowledge is less robust.

Tectonic affinities assigned to individual supracrustal assemblages and plutonic suites (see abbreviated tectonic
affinity criteria listed in the legend) are summarized in Figure 3. This map portrays the environment of crystallization
for magmatic rocks and deposition for sedimentary rocks based on lithologic character, whole-rock geochemical
classification, geophysical characteristics, and where available, neodymium (Nd) isotopic signature.

The map area straddles the boundary between the north-central Wabigoon subprovince and English River
subprovince of the Superior Province (Figs. 1, 2). Dominated by granitoid rock types (Sage et al., 1974a,b), the north-
central Wabigoon subprovince was postulated to represent part of a Mesoarchean basement complex to bordering
Neoarchean greenstone belts (Thurston and Davis, 1985). Recent work indicates the region had a complex geological
history involving scattered remnants of Mesoarchean crust as old as 3.075 Ga, possibly related to the Winnipeg River
subprovince (Tomlinson, 2000), but is dominated by granitic and volcanic rocks of Neoarchean age. In the northeast,
the English River subprovince consists of Neoarchean metasedimentary rocks, with derived migmatite, diatexite and
granite (Breaks, 1991; Corfu et al., 1995). All Archean supracrustal units are metamorphosed and for brevity, the prefix
"meta" has been omitted. Unmetamorphosed, flat-lying sedimentary rocks of the Sibley Group, and sills and dykes of
Nipigon diabase are prominent in the Lake Nipigon area (Fig. 2).

Mesoarchean supracrustal rocks constitute part of the Caribou Lake greenstone belt. Pillowed basalts with minor iron-
formation and komatiite (unit Kcn15mv) of the Caribou North assemblage are cut by a tonalite pluton (unit Kbe15tn) of
presumed synvolcanic age, dated at 3.075 Ga (Sutcliffe, 1983a,b; Davis et al., 1988). Both the volcanic and plutonic
rocks have enriched isotopic signatures indicative of interaction with older crust (Tomlinson, 2000). Similar basaltic
rocks of the Caribou East assemblage (unit Uce2mv) may be of equivalent age, however this is unconfirmed as the
oldest transecting plutonic unit is 2708 Ma (Davis et al., 1988) and the assemblage also contains conglomerate (unit
Kce2co). Undated coarse clastic rocks at the northern margin of the belt (unit Keg2co) appear transitional to
metasedimentary rocks of the English River subprovince to the north (Sutcliffe, 1988).

Rocks of the English River subprovince underlie the area north of the Pashkokogan Lake fault (Sutcliffe, 1983b)
and consist dominantly of diatexitic granite-granodiorite (unit Geg11sm), with some paragneiss (unit Feg67wk)
remnants. These units are thought to be derived from metasedimentary rocks deposited after 2704 Ma (Corfu et al.,
1995).

Neoarchean supracrustal units of the Obonga Lake greenstone belt (Sage, 1998a; Percival and Stott, 2000)
comprise two main packages of volcanic, intrusive and sedimentary rocks: the Obonga North and Obonga South
assemblages (Fig. 2). The northward-younging Obonga South assemblage consists of bimodal volcanic units and a
large gabbroic body (unit Kgs73gb; "core zone" of Sage (1998a)). Felsic volcanic units (unit Kgs73fi) in the vicinity of
Tommyhow and Silk lakes have U-Pb zircon ages in the range 2727-2734 Ma and a pegmatitic gabbro from the "core
zone" is 2733 Ma (Tomlinson et al., 1999). A wide range of Nd isotopic values ( Nd 2.73=+2.5 to -1.1) indicates
crustal contamination of mantle-derived magmas (Tomlinson et al., 1999, 2002). Evidence for the presence of older
crust at the time of volcanism includes 2.93 Ga detrital zircon in intravolcanic conglomerate (unit Kgs73co; Percival et
al., 2000) and mafic dykes cutting 2.93 Ga granodiorite (unit Kbe54gd) at the southern margin of the belt (Cortis et al.,
1988: Sage 1998b). The Obonga south assemblage is in fault contact with the southward-younging Obonga North
assemblage, which consists of pillowed basalts and gabbroic sills (unit Kng67mv), interlayered with <2702 Ma
arkose-wacke-mudstone sequences (unit Fng67wk) and rhyolite (unit Kng67fi; 2703 Ma; Tomlinson et al., 1999). The
well preserved supracrustal units are separated from the Puddy Lake serpentinite (unit Umu6us) to the north by an
east-trending mylonite zone (Percival and Stott, 2000) that appears to have been active prior to emplacement of the
crosscutting Awkward Lake gabbro (unit Khn11gb; Thurston, 1968) at 2690 Ma (Tomlinson et al., 1999).

Small screens of amphibolitic rock (units Uus2am, Xju2am) are present in the southeastern and northeastern
corners of the map. These appear to be extensions of the Savant Lake–Sturgeon Lake greenstone belt to the west
(Fig. 1; Rogers, 1964; Trowell, 1983; Sanborn-Barrie and Skulski, 1999; Brown et al., 2000a, b; Sanborn-Barrie et al.,
2002).

Units of both Mesoarchean and Neoarchean age occur in the north-central Wabigoon subprovince and are generally
distinguishable only with geochronology. For example, crosscutting relationships demonstrate that tonalitic gneisses
are generally older than foliated granitoid rocks, but bodies such as the Caribou Lake tonalite (3075 Ma; Davis et al.,
1988) and southern Obonga tonalite (2931 Ma; Davis and Moore, 1991) are foliated rather than gneissic and are
indistinguishable in the field from foliated tonalites of Neoarchean age. Granitic units in the southwestern quadrant of
the map have been assigned relatively narrow age ranges in light of recent mapping, geochemistry and
geochronology (Percival et al., 1999a, b; Whalen et al., in press). However, units of similar description (Sage et al.,
1974b) to the north are unsubdivided in terms of age.

Neoarchean plutonic rocks are mainly tonalites and granodiorites, with lesser amounts of granite and hornblende
diorite-monzodiorite. Generally, all units have calc-alkaline compositions, pronounced negative Nb anomalies, and
plot within the volcanic-arc granite field in tectonomagmatic classification diagrams (Whalen et al., in press). These
characteristics suggest that the granitoid rocks formed in a destructive margin setting or were derived from crustal
sources with arc affinities.

Near Lake Nipigon and southwest of Obonga Lake, the Archean rock units are locally overlain by flat-lying
sedimentary units of the Sibley Group (unit Rsy8cb). At English Bay on Lake Nipigon, a plug of anorogenic granite (unit
Abe8gr), has an age of 1537 Ma (Davis and Sutcliffe, 1985). All Archean and younger units are cut by diabase sills and
dykes (unit Lni8db) of Keweenawan (1109 Ma) age (Davis and Sutcliffe, 1985; Sutcliffe, 1991), which are particularly
abundant in the vicinity of Lake Nipigon. These massive, resistant bodies, including nested ring dykes (Sutcliffe and
Greenwood, 1982) in the central part of the area, stand in topographic relief relative to the granitoid units.

Several generations of ductile strain are recorded in the region (Table 3). The earlier deformation phases (D1, D2) are
preserved only sporadically in tonalite gneisses, having been largely overprinted by later strain (mainly D3), whereas
structures of D3 and D4 generations are recorded in all Archean map units with the exception of some late granites
and pegmatites. Northeast-trending shear zones are D5 features. D1 structures include grain-scale biotite alignment
and concordant migmatitic leucosome (S1) in tonalitic gneisses. The millimetre-scale leucosome layers are
characteristically folded and transposed by later deformation events.

F2 folds are identified within type 1 and 3 small-scale interference structures at a few localities where they affect
S1 layering and are refolded by F3 folds. At one location on Harmon Lake, an isoclinal F2 fold of S1 layering is
transected by a tonalite dyke with a U-Pb zircon age of 2715 Ma (Percival et al, 1999b).

The D3 event affected most of the rock types in the area, imposing a penetrative S3 foliation on previously
undeformed supracrustal and plutonic units, folding heterogeneous rocks (F3), and producing discrete ductile shear
zones (Figure 4). The S3 foliation is generally a grain-scale biotite alignment, accompanied locally by the development
of gneissic layering. Based on the low dips of S3 foliation in the Seseganaga Lake area, and shallow plunges of F4
folds regionally, Percival (1998) inferred that D3 structures formed in subhorizontal attitudes. D3 structures appear to
correlate with S1 foliation in the Sturgeon-Savant (Sanborn-Barrie and Skulski, 1999) and Obonga (Percival and Stott,
2000) greenstone belts. In supracrustal rocks, a penetrative, grain-scale fabric is similar in intensity to, and concordant
with, the regional penetrative S3 foliation in granitoid rocks. A minimum age for D3 deformation is provided by a 2697
Ma granodiorite dyke cutting S3 foliated mafic gneiss 6 km southwest of Harmon Lake (V. McNicoll and J. Brown,
unpublished data).

The km-wide, east-trending D3 Gunter Lake shear zone (Figs. 2, 4) is occupied by several generations of variably
foliated syntectonic granite carrying enclaves of more intensely foliated and folded units, including gabbro, diorite and
mafic gneiss. Mylonitic seams with shear bands and C-S fabrics indicate dextral displacement. The zone may have
been reactivated and intruded during D4, based on the age of a late to post-tectonic granite dyke (2680 Ma; Table 1). In
the northern Obonga Lake greenstone belt, a mylonite zone up to 200 m wide separates the Puddy Lake serpentinite
to the north from felsic units to the south (Percival and Stott, 2000). This shear zone, which cuts tonalite and sandstone
(<2702 Ma), has a moderately west-plunging stretching lineation and well-developed dextral shear bands. The shear
zone is truncated to the west by the Awkward Lake gabbro pluton (2690 Ma; Tomlinson et al., 1999).

The most common D4 structures are megascopic to map-scale, tight, upright, gently east-plunging folds (Fig. 4).
Two east-northeast-trending shear zones are D5 structures. The Brightsand River shear zone broadens from a 2 km
wide zone of strongly foliated and subhorizontally lineated rocks in the southwest to a wide zone of weaker
deformation toward the northeast. Narrow seams of ultramylonite near the northern boundary of the zone are
overgrown by titanite, which provides a minimum age for D5 deformation of 2677 Ma (Brown et al., 2000b). Shear
bands, as well as map-scale deflection of supracrustal screens from the northwest, indicate consistent sinistral
displacement sense. Multiple generations of variably deformed syntectonic granite occur within the zone. One late
syntectonic granite dyke provided a zircon U-Pb age of 2685 Ma (Percival et al., 1999b). The Wapikaimaski Lake shear
zone to the north has similar characteristics to the Brightsand zone, including subhorizontal, east-northeast-trending
stretching lineations and sinistral shear-sense indicators. In addition, it contains mylonite zones, 5–20 m wide, with
strike lengths of at least several kilometres.

The Pashkokogan Lake fault marks the northern boundary of the Wabigoon subprovince. It separates supracrustal
rocks of the Caribou Lake greenstone belt and tonalitic plutonic rocks from diatexite, migmatite and tonalite of the
English River subprovince to the north. Where exposed, the steeply dipping fault zone is characterized by mylonitic
fabrics including subhorizontal lineations and is inferred to have dextral offset sense (Sutcliffe, 1983a). To the east the
boundary is a dextral transpressive zone with movement at approximately 2692 Ma (Stott et al., 1998; 2002).

No attempt has been made to correlate structural events between the Wabigoon and English River subprovinces,
owing to a lack of geochronology in the latter within the present map-area. However, age constraints based on regional
studies (Corfu et al., 1995) indicate that metasedimentary rocks of the English River subprovince have comparable
ages of deposition to <2702 Ma wackes of the Obonga North assemblage, and were affected by deformation and
metamorphic events similar in age to D3 defined in the southwestern part of the map-area (Table 3).

Late cataclastic zones are apparent at many localities. Several linear NW- and NNE-trending valleys are occupied
by chloritic cataclastic zones and locally include fault breccias with chloritic matrix. Local subhorizontal slickenlines
suggest transcurrent motion.

Mineral assemblages of supracrustal and plutonic rocks generally indicate metamorphism to the amphibolite
facies throughout most of the area. Patches of greenschist facies were noted in volcanic rocks of the Obonga belt
(Sage, 1998) and rare pelites south of Awkward Lake contain andalusite-biotite-muscovite, indicating lower
amphibolite facies conditions. Greenschist-facies assemblages were noted distal from intrusions in the Caribou Lake
belt, and pyroxene hornfels facies adjacent to gabbroic intrusions (Sutcliffe, 1983a). Mafic rocks in the southwestern
corner of the map have characteristic hornblende-plagioclase, and rare pelites have garnet-sillimanite-biotite-quartz-
plagioclase assemblages. Epidote is a common accessory mineral in biotite tonalites and granodiorites, and appears
petrographically to be of metamorphic rather than primary igneous origin, suggesting greenschist or amphibolite
facies conditions. Metasedimentary migmatites of the English River subprovince contain muscovite-sillimanite and
an inferred partial melt component, indicating upper amphibolite facies conditions (Sutcliffe, 1983a).

Relatively high metamorphic grade is indicated at the eastern extremity of the Gunter Lake shear zone. Mafic
enclaves are migmatitic, with garnet-clinopyroxene-hornblende-plagioclase assemblages, and leucosome in tonalitic
and dioritic gneisses contains both ortho- and clinopyroxene. These high-grade rocks are exposed at a bend in the
Gunter Lake shear zone, which is consequently interpreted as a transition from dextral transcurrent to thrust motion.

The age of metamorphism is constrained by zircons in several locations. Metamorphic zircon in tonalites has
provided ages between 2697 and 2693 Ma (Table 1). Skulski et al. (1998) reported an age of 2696 Ma for metamorphic
zircon overgrowths at Vista Lake, 20 km to the west. These ages probably reflect the time of peak metamorphic
conditions. U-Pb titanite ages range from 2670 to 2680 Ma (Table 1) and may reflect post-metamorphic cooling below
the titanite closure temperature, or late hydrothermal growth. The Caribou North assemblage has been only weakly
influenced by Neoarchean metamorphism, based on U-Pb titanite ages as old as 2.91 Ga.

Most mineral exploration activity in the map area has been concentrated in the Obonga and Caribou Lake greenstone
belts; the reader is referred to Sage (1998) and Sutcliffe (1983a,b) respectively for details of mineral showings. A
metallogenic companion sheet to this map is presented in Parker (2002).

Many workers have contributed directly or indirectly to the compilation. S.J. Pehrsson provided a thorough and helpful
critical review.
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The known Mesoarchean plutonic units include a homogeneous granodiorite to tonalite (unit Kbe54gd) south of
the Obonga Lake greenstone belt. Cortis et al. (1988) interpreted this 2931 Ma (Davis and Moore, 1991) body as
basement to the supracrustal rocks, however an unconformity is not preserved and for the most part, contacts are
tectonic (Percival and Stott, 2000). Tonalite cutting the Caribou North assemblage (unit Kbe15tn) is distinguished by
the presence of mafic dykes and an age of 3075 Ma (Davis et al., 1988). Both the Caribou and Obonga tonalites
indicate involvement of significantly older crust in their petrogenesis, with Nd values of 0.9 and 6.86 respectively
(Tomlinson, 2000; Tomlinson and Percival, 2000). Polyphase tonalitic gneisses (unit Kgc12tg) locally indicate
components as old as 2.87 Ga in the southwestern part of the map.

Tonalitic gneiss (unit Kgc12tg) occurs as lenses and sheets up to tens of kilometres long, and as smaller xenoliths
within younger plutonic units. They contain up to 20% leucosome layers parallel to a grain-scale foliation (S1). These
rocks indicate a variety of ages: a biotite tonalite gneiss from east of Harmon Lake has a protolith age of 2774 Ma
(Davis, 1989), whereas a tonalite gneiss from 6 km east of the area has a protolith age of 2722 Ma (V. McNicoll,
unpublished data), and a rock of similar description from Lake Nipigon yielded an age of 2716 Ma (Davis and Sutcliffe,
1985). Geochemically these rocks are typical of the Archean tonalite-trondhjemite-granodiorite (TTG) suite (Whalen et
al., in press). They yield Nd values in the 1.1 to +0.6 range, indicating significant contributions from older crust.

Homogeneous, foliated biotite tonalite (unit Kbe12tn) occurs as sheets up to several kilometres thick throughout
the region. A tonalite dyke from central Harmon Lake yielded a U-Pb age of 2715 Ma (Percival et al., 1999b) and a large
body from southwest of the map sheet is 2722 Ma (V. McNicoll, unpublished data). These rocks exhibit many of the
characteristics of the Archean TTG suite; their Nd isotopic values ( Nd =+0.3 to +1.04) indicate contributions from
evolved crust (Whalen et al., in press).

In the southwestern part of the area, biotite and hornblende-bearing granodiorite varieties with distinct ages are
recognized. Foliated biotite granodiorite (unit Kbe12gd) from central Seseganaga Lake yielded a zircon age of 2709
Ma, whereas the hornblende-bearing, K-feldspar megacrystic Wapikaimaski Lake pluton (unit Gsk64gd) is 2688 Ma
(Percival et al., 1999b). Geochemically, the older granodiorite units resemble the tonalites, with Nd values in the 1 to
+0.5 range, whereas the younger granodiorites have geochemical affinities with the sanukitoid suite (Stern et al.,
1989; Stevenson et al., 1999) and Nd values of -1.6 to + 0.8 (Whalen et al., in press).

Late, massive to weakly foliated granite to granodiorite (unit Gbe11gr) is common throughout the area. Sub-map-
scale dykes and sills are ubiquitous and only the larger bodies are illustrated on the map. This group of leucocratic
(<5% biotite) rocks includes pegmatite and aplite, which range in composition from true granite to trondhjemite. Up to
four generations of granitic dykes have been identified from crosscutting relationships in single outcrops, particularly
within shear zones (Percival, 1998). In some areas, such as near Harmon Lake, massive pegmatite makes up close to
half of the exposed bedrock. Geochemically these rocks range to highly evolved compositions, but they include
granites with juvenile isotopic signatures ( Nd =+3.3), likely indicating juvenile crustal sources (Whalen et al., in
press).
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Figure 5. Lithology age chart showing correspondence of colour in the legend and on the map face to different lithological units of different ages. The chart is
common to all sheets of the series, and only colours used on this map are shown. Units of similar age and lithology are represented by common colours.
Colours may be assigned to more than one assemblage or suite, as indicated in the legend.


