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DESCRIPTIVE NOTES
INTRODUCTION

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 (Figure 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 (Figure 3).
Generally, darker colours represent older rock units. Ages are based on U-Pb zircon dates at spot localities,
extrapolated through lithologic or geochemical means. Tectonic affinities assigned to individual supracrustal
assemblages and plutonic suites (see abbreviated tectonic affinity criteria listed in the legend) are summarized in
Figure 4. 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 signatures. Supracrustal assemblages (Figure 5) 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; Ontario Geological Survey 1992a, 18992b). Plutonic suites are the equivalent
of supracrustal assemblages in this hierarchy, with designations based on mineralogy (e.g., biotite-, hornblende-, and
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 lithologic 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. A summary of the ages of major events is given in Table 3.

This map sheet displays Archean and Proterozoic geology of the eastern Sachigo Subprovince. The area is
underlain by a series of east-southeast-trending greenstone belts including the Sachigo Lake, Stull Lake, Ellard
Lake and Yelling Lake belts, which are interspersed with felsic plutonic batholiths. The Sachigo Subprovince (Card
and Ciesielski 1986) has been recently subdivided into terranes including the Island Lake terrane, Oxford

Lake—Stull Lake terrane and Northern Superior superterrane in the map area (Thurston et al. 1991; Skulski et al.
2000). A re-examination of the geology of this area in the latter 1990s was begun with the intent to characterise the
regional tectonostratigraphic and metallogenic framework of the greenstone belts (see Corkery and Skulski 1998;
Stone and Hallé 2000). Prior to this work, little was known apart from the basic geology of the greenstone belts
(Downie 1937; Satterly 1937; Bennett and Riley 1969). The current work provides a substantial improvement to the
geochronological database (Skulski et al. 2000; Ketchum and Davis 2001; Ketchum 2002). The results (see Table 1)
are reflected in this map and show that the geology of the area records a history of over 400 million years of
Mesoarchean to Neoarchean magmatism. Early Mesoarchean magmatism (pre 3.0 Ga) is restricted to the Northern
Superior superterrane. Late Mesoarchean magmatism (2.9 to 2.8 Ga) occurs widely and includes predominantly
mafic volcanic sequences and extensive tonalite batholiths. A subsequent episode of calc-alkalic to alkalic volcanism
and plutonism occurred from about 2735 to after 2710 Ma and represents part of a province-wide magmatic event
(Corfu and Davis 1992).

There is widespread evidence from SHRIMP (Sensitive High Resolution lon Micro Probe) U-Pb zircon ages and Nd
isotopic data (see Tables 1 and 2, respectively; Skulski et al. 2000) to suggest that late Mesoarchean and
Neoarchean magmatic rocks in the Island Lake terrane and the Northern Superior superterrane erupted through and
assimilated older basement material. The basement to the Island Lake terrane may represent margins of the North
Caribou terrane (3.0 Ga), which lies south of the present area. The highly assimilated, pre 3.0 Ga component (up to
3.57 Ga) of the Northern Superior superterrane comprises an early continental fragment at the northern margin of the
Superior Province. Plutonic rocks of the Oxford Lake—Stull Lake terrane appear to have been locally contaminated
with late Mesoarchean material (see sample 24: Table 1) but no record is found of early Mesoarchean inheritance.

Island Lake Terrane
SACHIGO LAKE GREENSTONE BELT

The Sachigo Lake greenstone belt extends east-southeasterly for 150 km, attaining a width of 10 km in the southwest
corner of the map area. It is composed of mainly late Mesoarchean basaltic flows, subsidiary komatiite and
intermediate fragmental volcanic rocks and platform sequences including tonalite-cobble conglomerate and marble.
The main features of the tectonostratigraphic assemblages into which the greenstone belt has been subdivided (see
Figure 5) are described below.

Pierce assemblage (<2863 Ma)

Volcanic strata of the Pierce assemblage are strongly foliated and span a compositional spectrum from

basaltic komatiite to tholeiite and include siliceous high-magnesium basalt. Most basalts show trace element

profiles with elevated Th/Nb and La/Nb ratios although one sample has Th<Nb<La. Wacke and lesser units of marble
and tonalite-cobble conglomerate occur with the basalts. The ages of 5 detrital zircon grains in a quartz-rich wacke
interbed cluster at 2863 Ma (analysis 6: Table 1). This average age, combined with crosscutting relationships of the
2723 Ma bictite granite pluton to the south (analysis 2: Table 1) constrain the age of the Pierce assemblage to the
interval 2863 to 2723 Ma. The compositional variability from basaltic komatiite to basalt implies that the erupted
magmas originated from a mantle plume. Evidence, including an association with continental-derived sedimentary
rocks, the siliceous nature of the basalts and generally elevated Th, suggests that the magmas were erupted through,
and contaminated by, continental material possibly on a continental margin.

Sachigo assemblage (2857 Ma)

The Sachigo assemblage includes continental sedimentary sequences and volcanic rocks ranging compositionally
from komatiite through tholeiitic basalt to calc-alkalic dacite and rhyolite. Biotite tonalite at the north side of the
Sachigo Lake greenstone belt is unconformably overlain by tonalite-cobble conglomerate. The zircon population
within the conglomerate is identical within error to the crystallization age of 2863 Ma for the tonalite (samples 1 and 5:
Table 1). The conglomerate is interpreted to represent the base of a continental platform sequence overlain by
komatiite + marble and basalt sequences. The komatiite is slightly enriched in Th, Zr and Ti and depleted in Nb and
light rare earth elements (LREE) except for La and Ce relative to primitive mantle. Basaltic rocks are subdivided into
enriched (Th>La>Nb) and depleted (Th=Nb<La) varieties. The enriched basalts have possibly fractionated from
the komatiite although Th-Hf-Nb and Ti-V systematics are consistent with these rocks having erupted in a magmatic
arc. The depleted basalts have possibly originated in an oceanic environment. Intermediate tuffs and quartz-porphyry
intrusive rocks occur as thin units along the southern margin of Ponask Lake and as a large mass at the western end
of Ponask Lake. A quartz-porphyry sill located a few kilometres south of the present area has an age of 2857 Ma
(Davis and Moore 1991). Primitive-mantle normalized multi-element profiles of the intermediate calc-alkalic volcanic
rocks are sloped due to strong enrichment in large ion lithophile elements (LILE) and LREE with troughs for Nb and
Ti, characteristic of lavas erupted in magmatic arcs. The Sachigo assemblage appears to represent a composite of
supracrustal sequences developed in continental platform, continental margin arc and oceanic environments and can
possibly be further subdivided pending further work.

Stull assemblage (inferred late Mesoarchean age)

North-younging pillowed basalts of the Stull assemblage attain a thickness of up to 3 km and extend more than 50 km
along the south side of the Stull Lake greenstone belt at Stull Lake. Thin beds of chert and fine-grained clastic
sedimentary rocks are interlayered with the basalts. At least 2 chemical variations of tholeiitic basalt occur in the Stull
assemblage. These include basalt sampled mainly west of Stull Lake that has primitive-mantle normalized trace-
element profiles with Th=Nb<La, slight depletion in LREE and a high €, value (2.91; analysis 71: Table 2)
characteristic of lava erupted in an ocean floor environment. East of Stull Lake, basalt of the Stull assemblage has
trace element profiles with Th>La>Nb characteristic of a primitive island arc or magma that has assimilated sialic
crust. Tonalite gneiss and biotite tonalite with ages of 2848 to 2855 Ma (analyses 3 and 4: Table 1) occur south of the
Stull assemblage although contacts between these plutonic rocks and the Stull assemblage are not exposed. The
Stull assemblage is interpreted to be of late Mesoarchean age on the basis of chemical similarity with the basalts of
the 2857 Ma Sachigo assemblage. The Stull assemblage is interpreted to mark the northern limit of the Island Lake
terrane.

Oxford Lake—Stull Lake Terrane
STULL LAKE GREENSTONE BELT

The Stull Lake greenstone belt is part of a chain of greenstone belts extending east-southeasterly for over 400 km,
from Oxford Lake in Manitoba to Big Trout Lake in Ontario. The belt attains a width of 15 km at the
Manitoba—Ontario provincial border and locally bifurcates, such as at Stull Lake, and anastomoses around plutonic
bodies, such as at Swan Lake. The belt is composed of several undated basaltic assemblages and Neoarchean,
calc-alkalic to alkalic volcanic and clastic sedimentary assemblages.

Edmund Lake assemblage (inferred late Mesoarchean age)

The Edmund Lake assemblage is represented by pillowed and massive, generally aphyric, basalt flows at the south
side of the northwest arm of the Stull Lake greenstone belt in the area of Little Stull Lake. The basalts are intruded by
the White House tonalite at Edmund Lake (2734 Ma: Corkery and Skulski 1998) and are inferred to have erupted at
2.83 Ga on the basis of their on-strike distribution with dated basalt sequences at Knee Lake (Corkery et al. 2000a).
Geochemically, the basalts are high-magnesium tholeiite with trace-element profiles showing slight depletion of LREE
and Th and flat HREE (heavy rare earth elements) comparable to modern basalts erupted at ocean ridges (N-MORB).
A sample from an outcrop at the northern end of Stull Lake (analysis 72: Table 2) has an € value of 3.52 consistent
with magma erupted in an ocean floor environment isolated from older continental crust.

Rorke Lake assemblage (inferred late Mesoarchean age)

The Rorke Lake assemblage is representative of basaltic sequences that extend east from Kistigan Lake to Ellard
Lake and occur in complex units at Stull Lake and Little Stull Lake. The basalt flows are variably aphyric or
hornblende- and plagioclase-phyric and are associated with minor volcaniclastic and sedimentary rocks. Rocks of the
Rorke Lake assemblage are chemically variable and include high-iron tholeiitic and calc-alkalic basalt. Trace-element
patterns show variable enrichment in LREE and LILE relative to Nb and Ta and are broadly characteristic of
submarine basalts erupted in suprasubduction zone environments. The Rorke Lake basalts have €4 values of

2.3 10 0.5 (analyses 67 to 70: Table 2), which are somewhat lower than isotope values in the Stull and Edmund Lake
assemblages. This suggests that rocks of the Rorke Lake assemblage could have assimilated older continental crust
possibly by erupting through a thin continental margin. The Rorke Lake assemblage is intruded by 2715 Ma
hornblende tonalite at Kistigan Lake (analysis 20: Table 1) and is correlated with 2.83 Ga basalt sequences at Knee
Lake (Corkery and Skulski 1998).

Swan assemblage (unknown age)

A series of thin, curved and strongly foliated units of basalt occurring in the area of Tamblyn Lake and Swan Lake
constitute the Swan assemblage. The basalt units are complexly interleaved with other supracrustal and plutonic
rocks. Three samples collected from the Swan assemblage have the geochemical characteristics of basaltic komatiite
and calc-alkalic basalt. The basaltic komatiite, within parts of the greenstone belt south of the Stull

Lake—Wunnummin Lake fault, has a trace-element pattern with flat to slight LREE-enrichment, Th-enrichment and

Nb and Ti troughs representative of an island arc environment. The calc-alkalic basalts are variably enriched or
depleted in Th and LREE and are possibly affected by alteration. The lack of observed crosscutting relationships, age
determinations and geochemical analyses precludes establishment of the age and tectonic setting of most parts of
the Swan assemblage.

Oxford Lake assemblage (2732 to 2717 Ma)

The Oxford Lake assemblage is a diverse sequence of calc-alkalic to alkalic, predominantly fragmental extrusive
rocks occurring in the Stull Lake, Ellard Lake and locally in the Yelling Lake belts. Early sequences at Ellard Lake and
Little Stull Lake {2732 to 2726 Ma; analyses 11 and 19: Table 1) are mainly calc-alkalic rhyodacite tuffs and tuff
breccia and are cut by porphyritic tonalite (2717 Ma; analysis 10: Table 1) at Little Stull Lake. Late sequences of the
Oxford Lake assemblage, such as at Stull Lake, are calc-alkalic to alkalic tuffs and tuff breccias, dacitic flows and
rare pillowed basalts. Ages of the younger sequences of the Oxford Lake assemblage range from 2723 to 2718 Ma
(analyses 12, 13 and 14: Table 1) although late hornblende- and plagioclase-phyric alkalic volcanic sequences
underlying fluvial sedimentary rocks of the Cross Lake assemblage can be younger than 2709 Ma (analysis 17:
Table 1). Primitive mantle-normalized trace-element patterns of the Oxford Lake assemblage are sloped from left to
right due to strong enrichment in LREE and LILE. The trace-element patterns have Th>La>>Nb with troughs for Nb
and Ti similar to modern arc lavas. Aphyric dacite and the porphyritic tonalite at Little Stull Lake have €y values of
1.4 to 2.1 (analyses 74 and 73: Table 2), suggesting that the magmas had little interaction with continental crust. In
contrast, the late alkalic volcanic rocks have €, values of 0.5 to -1.0 (analyses 75 and 76: Table 2). These low

€4 values show that volcanism associated with the Oxford Lake assemblage changed after 2723 Ma from an
oceanic arc 1o a continental arc setting. The volumetrically minor, late high-potassium magmas probably recycled
older continental crust and erupted in a continental magmatic arc.

Cross Lake assemblage (post 2718 and post 2709 Ma)

The Cross Lake assemblage has 2 principal subdivisions of sedimentary rocks including wacke-siltstone and
coarse conglomerate to fluvial sandstone sequences. The Cross Lake assemblage occurs widely in the Stull Lake,
Ellard Lake and Yelling Lake belts, with the coarse sequences concentrated mainly at Stull Lake. The wacke-
siltstone sequences are spatially associated with the Oxford Lake assemblage and similar sequences in northern
Manitoba greenstone belts have been assigned to the Oxford Lake assemblage (see Stone (2004) and references
therein). The youngest detrital zircon grains and tuff interbeds in wacke-siltstone sequences are in the range of
2723 to 2718 Ma (analyses 15, 16 and 31: Table 1) whereas the youngest detrital zircon grains in coarse
sedimentary rocks are 2713 to 2709 Ma (analyses 18 and 17: Table 1). This suggests that the maximum
depositional age for the wacke-siltstone sequences can be older than that of the conglomerate sequences.
Populations of zircon grains in wacke-siltstone sequences typically show a narrow range of ages extending only a
few million years older than the youngest grain (Ketchum and Davis 2001). In contrast, the arkose at Little Stull Lake
contains zircon as old as 2905 Ma (Skulski et al. 2000). Evidently, the wacke-siltstone sequences were derived
from relatively young sources and deposited in marine basins whereas the coarse clastic sequences received
detritus from mixed sources including much older possibly continental rocks and were deposited in a subaerial

to shallow subaqueous environment. These observations are consistent with deposition of the wacke-siltstone
sequences of the Cross Lake assemblage in marine basins possibly associated with island-arc volcanism and
eruption of the calc-alkalic Oxford Lake assemblage prior to terrane amalgamation. In contrast, the coarse clastic
sequences of the Cross Lake assemblage were deposited after collision of the Island Lake, Oxford Lake—Stull Lake
and Northern Superior terranes. At Stull Lake, fine-grained sedimentary rocks overlie conglomerate and may
represent late sedimentation in large pull-apart basins developed along the Stull Lake—Wunnummin Lake fault.
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ELLARD LAKE GREENSTONE BELT

The Ellard Lake greenstone belt extends 140 km east-southeasterly from the Stull Lake greenstone belt at Little Stull
Lake and locally attains a width of 10 km. It is composed of early predominantly basalt sequences and late felsic
volcanic and sedimentary sequences intruded by conspicuous oval monzodiorite/granite plutons between Ellard Lake
and Foster Lake.

Ellard assemblage (unknown age)

The Ellard assemblage is composed of a thick sequence of massive to pillowed mafic volcanic rocks extending
eastward from Ellard Lake. In the area between Ellard Lake and Foster Lake the Ellard Lake greenstone belt is
synclinal with mafic sequences at the north and south margins younging inward toward a unit of the Oxford Lake
assemblage at the central axis of the belt. Metamorphic grade and deformation increase in parts of the Ellard
greenstone belt east of Foster Lake. In this area, the Ellard assemblage is transitional to amphibole gneisses. The
Ellard assemblage is intruded by 2719 Ma hornblende tonalite to the north (analysis 22: Table 1); however,

contacts with the 2734 Ma biotite tonalite to the south (analysis 24: Table 1) are not exposed. The mafic volcanic
rocks of the Ellard assemblage are compositionally variable from basaltic komatiite to tholeiitic basalt, with less than
1.5 weight percent TiO, . The majority of samples show primitive mantle-normalized trace-element patterns that are
slightly depleted in LREE and Th relative to compatible elements characteristic of an ocean floor environment. In
contrast, 2 samples of basaltic komatiite and basalt have primitive mantle-normalized trace-element profiles that are
strongly enriched in LREE and Th with troughs for Nb and Ti. These geochemical characteristics indicate that parts of
the Ellard assemblage were erupted in a volcanic arc or have assimilated significant sialic crust.

Oxford Lake assemblage (2732 to 2730 Ma)

Tuffs and tuff breccias of andesite to dacite composition occur in a crescentic unit at Ellard Lake and in a tapered and
bifurcated unit east of Ellard Lake. Dacite tuff south of Ellard Lake and a quartz-feldspar porphyry at Foster Lake are
dated at 2732 and 2730 Ma, respectively (analyses 11 and 25: Table 1). Among 3 chemically analyzed samples, 2
are calc-alkalic and 1 is alkalic, and all show trace-element patterns that indicate strong enrichment in LREE and Th,
with Nb, Ta and Ti troughs characteristic of volcanic rocks erupted in magmatic arcs.

Cross Lake assemblage (post 2709 Ma)

A few scattered outcrops of coarse polymictic conglomerate and thin-bedded sandstone-siltstone sequences occur
10 to 20 km west of Ellard Lake and are correlated with the Cross Lake assemblage. The coarse clastic component
of this unit appears to diminish eastward to the area south of Ellard Lake where fine-grained marine sedimentary
rocks are exposed.

Northern Superior Superterrane
YELLING LAKE GREENSTONE BELT

The Yelling Lake greenstone belt extends 150 km east-southeasterly from Red Cross Lake to east of Dadson Lake.
This poorly exposed belt is composed of foliated basalts and amphibole gneisses of probable volcanic origin that
locally attain a width of a few kilometres. The Yelling Lake belt bifurcates into several thin arms east of Yelling Lake.

Dadson assemblage (2838 Ma)

The Dadson assemblage occurs as several narrow, easterly trending arms of the Yelling Lake belt and irregular units
in the Dadson Lake area. The massive to pillowed basaltic flows that make up the bulk of the assemblage are
strongly foliated and metamorphosed to amphibolite facies. Rhyodacite tuff associated with the basalts is dated at
2838 Ma at Dadson Lake (analysis 30: Table 1). The basalts are compositionally variable from high-iron tholeiite to
high-magnesium tholeiite and have trace-element patterns with flat HREE, enrichment in LREE and LILE and
depletion in Nb. The geochemistry suggests that the Dadson assemblage could have developed in a magmatic arc
and/or assimilated sialic crust.

Yelling assemblage (2716 Ma)

The Yelling assemblage includes basalts within a northerly trending arm of the Yelling Lake greenstone belt
approximately 15 km east of Yelling Lake. The basalts are black and foliated to gneissose and lack recognisable
primary features including pillows. A gabbro stock associated with the Yelling assemblage is dated at 2716 Ma
(analysis 32: Table 1) and is compositionally similar to the basalts. The gabbro stock and mafic volcanic rocks of the
Yelling assemblage are tholeiitic basalt, with trace-element patterns that show flat HREE and depleted LREE and
LILE without notable Nb and Ti anomalies. The Yelling assemblage is interpreted to have developed in an oceanic
setting and must have been faulted into position on the Northern Superior superterrane after 2716 Ma. A poorly
exposed unit (dated at 2718 Ma) of the Oxford Lake assemblage (analysis 42: Table 1) occurs south of the Yelling
assemblage.

Cross Lake assemblage (2718 Ma)

A thin, strongly foliated unit of siltstone and associated iron formation occurs within a faulted arm of the Yelling Lake
belt north of Dadson Lake. A felsic tuff interbedded with the sedimentary rocks is dated at 2718 Ma (analysis 31:
Table 1). On the basis of aeromagnetic data, sedimentary rocks with interbedded iron formation are interpreted to
occur elsewhere along the Yelling Lake greenstone belt, such as at Umisko Lake, Manitoba. The fine clastic and
chemical sedimentary rocks are provisionally correlated with the Cross Lake assemblage.

Unknown assemblage (2833 Ma)

Volcanic sequences of unknown tectonic affinity occur discontinuously along the North Kenyon fault at Yelling Lake,
Stull River and Red Cross Lake. These volcanic sequences are composed of mainly mafic flows and amphibole
gneisses although felsic volcanic rocks predominate south of the fault at Red Cross Lake. A feldspar-phyric
dacite/rhyodacite tuff at Red Cross Lake is dated at 2833 Ma (analysis 45: Table 1) and is similar in age to rocks of
the Dadson assemblage.

MAFIC TO INTERMEDIATE INTRUSIVE ROCKS

Mafic to intermediate intrusions are associated with volcanic rocks in the map area. A crescentic body of gabbro to
anorthositic gabbro southwest of Tamblyn Lake is strongly foliated and cut by tonalite and granite. Marked
enrichment in Ti, Eu and Nb imply that the body is fractionated and has accumulated plagioclase and titanium
minerals. An oval gabbro stock intrudes the Cross Lake assemblage west of Blackbear Lake, and gabbro sills are
associated with basalts of the Dadson assemblage and Yelling assemblage. A hornblende-phyric body at Gilleran
Lake is compositionally variable from gabbro through diorite to granodiorite and is strongly enriched in LREE and
LILE. It appears to represent an intrusive equivalent of calc-alkalic to alkalic volcanic rocks of the Oxford Lake
assemblage.

Two sets of Proterozoic diabase dikes are distinguished on the basis of limited outcrop and aeromagnetic data.
These include northerly trending dikes of the Molson swarm (1884 Ma: Krogh et al. 1987) and northwest-trending
dikes correlated with the Mackenzie swarm (1267 Ma: LeCheminant and Heaman 1989).

INTERMEDIATE TO FELSIC INTRUSIVE ROCKS

Rocks of the biotite tonalite and tonalite gneiss suites occur widely and were intruded in a series of magmatic pulses.
In the Northern Superior superterrane, tonalitic magmatism could have occurred as early as 3572 Ma (analysis 38:
Table 1) as indicated by inherited zircon grains in tonalite gneiss. Subsequently, magmas of biotite tonalite
crystallized from 2822 to 2812 Ma (analyses 36, 38 and 44: Table 1), at 2785 Ma (analysis 43: Table 1) and from
2723 t0 2701 Ma (analyses 34 and 41: Table 1). Biotite tonalite and tonalite gneiss intruded the Island Lake terrane
from 2863 to 2848 Ma (analyses 5, 4 and 3: Table 1) and the Oxford Lake—Stull Lake terrane at 2734 Ma (analysis 24:
Table 1). The tonalitic magmas are interpreted on the basis of their geochemistry to have been generated in
continental or mature oceanic magmatic arcs by partial melting of subducted basalt. Dated plutons of the hornblende
tonalite suite are represented by a narrow age-range of 2719 to 2715 Ma (analyses 20, 22 and 35: Table 1). Rocks

of the hornblende tonalite suite are similar in age and composition to those of the Oxford Lake assemblage and show
geochemical evidence of having originated in oceanic or continental magmatic arcs. The composition of the biotite
granite suite can be explained by partial melting of older crustal material at a range of depths, with subsequent

fractionation of feldspar. Crustal recycling and generation of biotite granite magmas occurred at 2846 Ma (analysis 37:

Table 1) in the Northern Superior superterrane and from 2723 to 2690 Ma elsewhere (analyses 2 and 39: Table 1).
Monzodioritic phases of the sanukitoid suite originated by partial melting of LILE and LREE enriched mantle with
subseqguent evolution of granodioritic phases by fractionation and assimilation or crustal material. The sanukitoid suite
was emplaced within a narrow time interval from 2714 to 2710 Ma (analyses 33 and 21: Table 1). The minor
peraluminous granite suite developed by partial melting of sedimentary and possibly felsic volcanic rocks at unknown
times.

The unexposed, oval “Carb” Lake carbonatite, located 10 km north of McLeod Lake is a rare example of
Paleoproterozoic anorogenic magmatism (analysis 23: Table 1; Sage 1987). Samples derived from diamond-drill core
are composed of sdvite and silicocarbonatite with magnetite and accessory minerals (see legend).

STRUCTURE AND METAMORPHISM

Jiang and Corkery (1998) defined 4 stages of deformation in supracrustal rocks of the Little Stull Lake area. The
earliest (D,) produced low-angle ductile shear zones and a shallow-dipping foliation in mafic volcanic complexes.
This was followed by regional isoclinal folding (D,) that affected early mafic complexes and younger rocks of the
Oxford Lake and Cross Lake assemblages and is responsible for the map pattern in the Little Stull Lake area.
Compression-dominated folding of D, was followed by dextral transpression (D3) and development of major
faults in the area including the Stull Lake—Wunnummin Lake fault (“Wolf Bay” shear zone of Jiang and

Corkery 1998), and North Kenyon and South Kenyon faults. The latest deformation (D,) was marked by locally
developed S-folds attributed to a late north-south compression.

The Stull Lake—Wunnummin Lake fault, and the composite South Kenyon and North Kenyon faults and associated
splays are major structural features of the area. They have been traced with aeromagnetic data for hundreds of
kilometres east-southeasterly (Osmani and Stott 1988) and form complexly branched and anastomosed deformation
zones up to several kilometres in width. Where the Stull Lake—Wunnummin Lake fault cuts supracrustal

sequences at Stull Lake, fault rocks are represented by chlorite + sericite schists crosscut by quartz + carbonate
veins. Within areas of faulted plutonic rocks, such as at Blackbear Lake, mylonite is developed. The crystallization
pressures by aluminum-in-hornblende barometry for plutons of the hornblende tonalite suite are up to 9 kbars on the
north side of the fault and 4 to 5 kbars south of the fault. These data are interpreted to indicate a component of north
side up displacement on the Stull Lake—Wunnummin Lake fault after intrusion of the hornblende tonalite suite at
2719 to 2715 Ma. This compressional stage of faulting (possibly correlative with D, of Jiang and Corkery 1998)

was followed by dextral transcurrent motion as indicated by subhorizontal mineral lineations and kinematic indicators.

The South Kenyon and North Kenyon faults cut thin arms of the Yelling Lake and Ellard Lake greenstone belts as
well as a variety of plutonic rocks. Actinolite + epidote schists are developed where the North Kenyon fault transects
amphibole gneisses of the Yelling Lake greenstone belt. Faulted plutonic rocks show development of a mylonitic
fabric crosscut by epidote-filled fractures and local cataclasite. The mineralogy and deformation fabric of the fault
rocks imply that the latest stages of faulting occurred after peak metamorphism as the area cooled and embrittled.
Aluminum-in-hornblende barometry constrains vertical displacement on the Kenyon faults. North of the South Kenyon
fault, plutons of the hornblende tonalite and sanukitoid suites have average crystallization pressures of 2.7 and

3.3 kbars, respectively. Between the South Kenyon fault and the south side of the Ellard Lake greenstone belt these
plutonic suites have average crystallization pressures of 4.1 and 1.3 kbars. The data is interpreted to indicate that
between the time of emplacement of the hornblende tonalite and sanukitoid suites, the area north of the South
Kenyon fault moved down 1 to 2 kilometres. In contrast, the area south of the South Kenyon fault moved

upward approximately 8 km corresponding with the pressure change from 4.1 to 1.3 kbars. The relative motions of
these crustal blocks is explained by the Northern Superior superterrane underthrusting and uplifting the Oxford
Lake—Stull Lake terrane between 2719 and 2710 Ma. The South Kenyon fault accommodated the early dip-slip
displacement followed by late transcurrent motion. The North Kenyon fault seems to have undergone only
transcurrent motion.

The metamorphic grade of supracrustal rocks varies from greenschist to amphibolite facies, with mafic sequences at
greenstone belt margins and in greenstone slivers typically having assemblages of minerals dominated by
hornblende + plagioclase + titanite + epidote. In contrast, volcanic rocks at the centres of large greenstone belts
consist mainly of greenschist-facies mineral assemblages. For example, a dacitic flow of the Oxford Lake
assemblage at central Stull Lake has a mineral assemblage of chlorite + sericite + albite + quartz + magnetite.
Overgrowths on zircon grains in late Mesoarchean plutonic rocks of the Northern Superior superterrane are dated at
2741 and 2717 Ma (see Table 1) and are interpreted to bracket the age of metamorphism in that block (Skulski et al.
2000). Metamorphic zircon overgrowths dated at 2715 and 2758 Ma have been obtained from the Oxford

Lake—Stull Lake terrane and Island Lake terrane, respectively.

TERRANE DEVELOPMENT AND INTERACTION

The East Sachigo area includes parts of 3 major crustal blocks, each of which shows a unique tectonic evolution
culminated by joining of the blocks in the late Neoarchean. The Island Lake terrane was the site of one or more
active magmatic arcs from 2863 to 2848 Ma when bictite tonalite plutons and mafic to felsic volcanic sequences of
the Sachigo assemblage were emplaced. The felsic plutonic rocks have Nd model ages of approximately 3000 Ma
(analyses 50 to 52: Table 2), which are interpreted to indicate that the magmas assimilated older crustal material.
Further, the Pierce and Sachigo assemblages contain platform sequences that were probably deposited in a
continental margin environment. Collectively, the Nd isotopic data and platform sequences provide evidence that the
Island Lake terrane developed on the margin of an older continental mass possibly represented by the North Caribou
terrane (ca. 3000 Ma) to the south. Depleted basalt sequences of the Sachigo, Stull and Edmund Lake assemblages
and possibly basalts of the Rorke Lake assemblage may represent allochthonous slices of oceanic material joined to
the protocontinental margin after 2848 Ma. Arc-related magmatism ensued in the late Neoarchean when biotite
granite plutons (analysis 2: Table 1) and undated intrusions of the hornblende tonalite suite were emplaced.

Plutonic rocks of the Northern Superior superterrane contain inherited zircon grains ranging in age from 3209 to

3572 Ma (analyses 38 and 40: Table 1) and have old Nd model ages (analyses 80 to 85: Table 2). These are evidence
of Paleoarchean crustal material that has subsequently become assimilated within a series of younger magmas
originating from magmatic arcs. The old crustal material was extensively recycled by biotite granite magmas at

2846 Ma (analysis 37: Table 1). Magmatic arc sequences of the Dadson assemblage and an unknown assemblage at
Red Cross Lake developed on the Northern Superior protocraton at about 2838 Ma (analyses 30 and 45: Table 1) or
were accreted to the continental margin after that time. Biotite tonalite plutons with ages ranging from 2822 to 2785 Ma
(analyses 36, 38, 43 and 44: Table 1) provide an indication that magmatic arcs developed episodically along the
protocraton margin, probably in response to subduction of oceanic crust beneath the protocontinent. A subsequent
episode of felsic plutonism occurred from 2723 to 2690 Ma when biotite tonalite, tonalite gneiss, hornblende tonalite
and biotite granite suites were emplaced (analyses 34, 35, 41 and 39: Table 1).

The earliest magmatism within the Oxford Lake—Stull Lake terrane is recorded by biotite tonalite plutons and calc-
alkalic volcanism of the Oxford Lake assemblage at 2734 to 2732 Ma (analyses 24 and 11: Table 1). This was
followed by intrusion of the hornblende tonalite, bictite granite and sanukitoid suites as well as continuing volcanism
of the Oxford Lake assemblage to 2710 Ma (analyses 10, 12, 13, 14, 19, 20, 22, 25 and 26: Table 1). The
geochemistry of these magmatic rocks as well as the generally juvenile isotopic characteristics of rocks from the
Oxford Lake—Stull Lake terrane (see Table 2) are consistent with development in an oceanic arc where the
magmas did not interact with older crust.

The Island Lake, Northern Superior and Oxford Lake—Stull Lake terranes appear to have been joined together

from north to south in the late Neoarchean. Depleted basalis of the 2716 Ma Yelling assemblage (analysis 32:

Table 1) represent remnants of an ocean floor adjacent to the Northern Superior superterrane at 2716 Ma.
Aluminum-in-hornblende barometry shows that this ocean had closed by 2714 to 2710 Ma as the Northern Superior
superterrane underthrust and uplifted the north side of the Oxford Lake—Stull Lake terrane, probably along a suture
represented by the South Kenyon fault. Docking of the Northern Superior and Oxford Lake—Stull Lake terranes is thus
bracketed in the 2716 to 2710 Ma interval.

Aluminum-in-hornblende barometry demonstrates that the Oxford Lake—Stull Lake terrane was uplifted relative to
the Island Lake terrane possibly due to overthrusting after intrusion of the hornblende tonalite suite at 2715 Ma. The
rocks of the Rorke Lake pluton (2710 Ma) within the southern Oxford Lake—Stull Lake terrane have juvenile

isotopic characteristics (analyses 62 and 66: Table 2) indicating that the Island Lake terrane had not been overridden
sufficiently to cause contamination of the magma at that time. In contrast, alkalic volcanic rocks of the Oxford Lake
assemblage associated with the post 2709 Ma coarse clastic component of the Cross Lake assemblage have an old
Nd model age (analysis 76: Table 2). These late alkalic magmas could have interacted with underlying material of the
Island Lake terrane, and provide an indication that docking of the terranes occurred after 2709 Ma along a boundary
marked by the Stull Lake—Wunnummin Lake fault. Strike-slip faulting ensued along the terrane boundary with
deposition of the coarse clastic component of the Cross Lake assemblage in pull-apart basins. Detrital zircon grains
of Mesoarchean to Neoarchean age in the coarse clastic component of the Cross Lake assemblage (Skulski et al.
2000) indicate that various terranes were assembled after 2709 Ma and had shed detritus into the late sedimentary
basins.
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Figure 1. Tectonic map of the Superior Province showing the 1:250 000 NATMAP sheets (bold outline identifies this sheet).
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Figure 2. Sources used in the compilation, keyed to reference list.
Tli? Rock Type Alfﬁjet:)nnti,(lzagﬁig (assur-:\:d Ga) €va | Model Age (Ga)
Island Lake terrane
50 biotite granite biotite granite 2.723 -0.7 2.96
51 biotite tonalite biotite tonalite 2.848 0.76 294
52 hornblende + biotite tonalite gneiss gneissic 2.848 -0.28 3.02
53 biotite tonalite biotite tonalite 2.855 0.25 2.98
Oxford Lake—Stull Lake terrane
60 muscovite granite peraluminous 27 -3.72
61 hornblende tonalite hornblende tonalite 2.715 1.65 2.77
62 monzodiorite sanukitoid 2.71 0.92 2.82
63 hornblende tonalite hornblende tonalite 2.715 1.76 2.77
64 biotite tonalite biotite tonalite 2.715 1.71 2.77
65 hornblende granodiorite hornblende tonalite 2.715 1.61 2.78
66 hornblende granodiorite sanukitoid 2.7 1.156 2.8
67 pillowed basalt Rorke Lake 2.85 0.76 3.01
68 massive basalt Rorke Lake 2.85 1.06
69 massive basalt Rorke Lake 2.85 2.28
70 pillowed basalt Rorke Lake 2.85 0.49
71 basalt Stull 2.85 291
72 pillowed basalt Edmund Lake 2.85 3.62
73 quartz + feldspar porphyry Oxford Lake 2.718 2.08 2.75
74 aphyric dacite tuff Oxford Lake 2.725 1.4 2.8
75 plagioclase-phyric lapilli tuff Oxford Lake 2,725 0.48 29
76 hornblende + plagioclase trachybasalt Oxford Lake 2.705 -1.01 2.95
Northern Superior superterrane
80 biotite tonalite biotite tonalite 2.715 0.39 2.94
81 monzodiorite sanukitoid 2.715 -0.55 294
82 monzodiorite sanukitoid 2.714 -1.71 3.06
83 biotite granite biotite granite 2.848 1.6 29
84 biotite granodiorite biotite granite 2.846 -6.22 357
85 hornblende + biotite tonalite gneiss gneissic 2.814 -3.88 3.27

@ Measured U-Pb ages are in bold; inferred ages are in regular text

Reference: Skulski et al. (2000)

Table 2. Sm-Nd isotopic values expressed as Eng, calculated at the assumed age of the rock. Model ages are based on

DePaolo (1981).

Ontario

NATMAP
CARTNAT

Canada’s National Geoscience Mapping Program
Le Programme national de cartographie géoscientifique du Canada

GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA

F 93°00”

45’ 30"

15 92°00" 45’ 80’ 15 i T
| |

55°10

55°00" 1

45

30"

157

QO

Gsk32mz
(o)

| ‘ - 557107

45"

EXPLANATION OF LEGEND CODE

This map uses codes that are to be read from right to left; an example is given below:

Format of the Legend code from the RIGHT:

TP

Tanili

o

(1)  The lithology code (li) identifies the dominant rock type in map units. See “Lithology” list below.
More detail on lithologic constituents is located in the unit descriptors in the legend.

(@ The agecode (1) indicates the age of the unit, inferred from U-Pb zircon dates of individual samples.
In areas with abundant geochronology, a unit can be assigned an age within a 5 million year interval
(code numbers 63-76), whereas other units of less certain age may be constrained only to within 10 m.y.
(26-62), 100 m.y.(10-15) or larger (1-7) age intervals. See “Ages” list below and corresponding range in
the “Lithology and age” chart (Figure 3).

@ The tectonostratigraphic assemblage name (an) for supracrustal units or suite name for plutonic rocks
identifies packages of stratigraphically or magmatically related lithologic units of similar age. See list of
assemblages and suite names below.

@  The tectonic affinity (T) describes the environment of deposition or crystallization of a map unit based on
all available lithologic and geochemical information. See “Tectonic Affinity” list below.

Note: only codes used on this map are shown below.

Using the Legend with the following example:
Ghn32tn = dominantly tonalite to granodiorite (tn) emplaced between 2710 and 2719 million years ago (32)
of the hornblende suite (hn) with the tectonic affinity of an orogenic pluton (G).

Ghn32tn

Lithology

av alkalic volcanic rock

cb carbonate

cs coarse clastic sedimentary rock
db diabase

di  diorite, quartz diorite

fv  felsic to intermediate volcanic rock
gb gabbro

gr granite-granodiorite

if  iron formation

v intermediate volcanic rock

kb komatiitic basalt

km komatiite

mv  mafic volcanic rock

mz monzonite-monzodiorite-syenite
pr  porphyry

tg tonalite-granodiorite gneiss

th  tholeiitic basalt

tonalite to granodiorite

wk wacke

Ages
2  Archean (2500—4000 Ma)
4 Mesoproterozoic (1000—1599 Ma)
5  Paleoproterozoic (1600—2499 Ma)
12 2700-2799 Ma
13 2800-2899 Ma
16 3100-3199 Ma
31  2700-2709 Ma
— 32 2710-2719Ma
33 2720-2729 Ma
34 2730-2739 Ma
39 2780-2789 Ma
42 2810-2819 Ma
43 2820-2829 Ma
44 2830-2839 Ma
45 2840-2849 Ma
46 2850-2859 Ma
47 2860-2869 Ma

Assemblages, Plutonic Groups, Dikes and Sills

Assemblage Names
cr  Cross Lake

da Dadson

ea Ellard

el Edmund Lake
ov Oxford Lake

pr Pierce

rk  Rorke Lake

so Sachigo

su  Stull

sz Swan

us unknown supracrustal
yl  Yelling

Plutonic Groups

be biotite plutonic

hn  hornblende plutonic

gc gneissic plutonic

ms muscovite plutonic

mu  mafic-ultramafic plutonic
sk  sanukitoid plutonic

up unknown plutonic

Dike swarms
mo Molson
mz Mackenzie

Tectonic Affinity

A anorogenic (carbonatite)

F  orogenic sediments (sediments that source from, and are deposited within or adjacent
to, an actively deforming terrane)

G orogenic plutons (includes crust-derived synorogenic plutons of the hornblende tonalite and
biotite granite suites and the mantle-derived sanukitoid suite)

| primitive island arc {submarine basalt to andesite sequences with <1.5% TiO, and trace
element profiles with Th>Nb<La)

K continental arc (calc-alkalic volcanic/plutonic rocks with known or inferred continental crust

15’ 91°00”

Age Events
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Table 3. Geochronological summary illustrating the age of major intrusive, depositional, and deformational events on the map sheet.
- Maximum . .
Map Assemblage or Crystallization - Inherited Metamorphic
No. Rock Type Plutonic Unit Age (Ma) Depositional Age (Ma) Age (Ma) Reference
Age (Ma)
Island Lake terrane
1 conglomerate Sachigo 2863.8+0.7 7
2 biotite granite biotite granite 2723+6 1
3 hornblende+biotite tonalite gneiss gneissic 2848=+7 1
4 biotite tonalite biotite tonalite 2855+5 2758 1
5 biotite tonalite biotite tonalite 2863.3=0.7 7
6 quartz-rich wacke Pierce 2863.2+0.7 7
Oxford Lake—Stull Lake terrane
10 quartz+feldspar porphyry Oxford Lake 2717+3 6
11 fragmental felsic volcanic Oxford Lake 2732.4+1.0 2
12 quartz+felspar porphyritic rhyolite Oxford Lake 2722.5+6.1/-4.4 4
13 fragmental felsic volcanic Oxford Lake 2718.2+1.0 4
14 felsic tuff Oxford Lake 2720.9+0.9 4
15 sandstone Cross Lake 2718.7+2 4
16 sandstone Cross Lake 2722.6x2.7 4
17 sandstone Cross Lake 2709.4+1.7 4
18 arkose Cross Lake 2713+5 1
19 aphyric dacite tuff Oxford Lake 2726+2 2742, 2752 3
20 hornblende granodiorite hornblende tonalite 2715+8 2747 1
21 hornblende granodiorite sanukitoid 27106 1
22 hornblende granodiorite hornblende tonalite 2718.7x1.5 7
23 carbonatite unknown 1822+96* 5
24 biotite tonalite biotite tonalite 2733.7+1.7 2849+12 7
25 quartz+feldspar porphyry Oxford Lake 2730.4+1.3 2735.6+2.2 7
26 plagioclase porphyry Oxford Lake 2724.6=1.0 27156.1=1.5 7
Northern Superior superterrane
30 rhyodacite tuff Dadson 2838+1.1 2846.6=1.3 4
31 felsic tuff Oxford Lake 2718.1+.9 4
32 gabbro mafic/ultramafic 2716+1.3 4
33 hornblende granodiorite-monzonite sanukitoid 2714+8 2813, 2720 1
34 biotite granodiorite biotite tonalite 2722.5+2 2
35 hornblende granodiorite hornblende tonalite 2716.2+1.2 7
36 biotite tonalite biotite tonalite 2822.0+0.8 7
37 biotite granodiorite biotite granite 2846+5 2872 2717 1
38 hornblende+biotite tonalite gneiss gneissic 2814+4 3209, 3572 2741 1
39 granite dike biotite granite 2690-2711 4
40 biotite tonalite gneiss gneissic - 3292, 2854 7
41 foliated tonalite gneissic 2701.1+4.0/-1.8 2745, 2840 7
42 intermediate tuff Oxford Lake 2718.1+2/-1.8 7
43 biotite tonalite biotite tonalite 2784.9+1.1 8
44 tonalite gneiss gneissic 2812+2.4 8
45 dacite tuff unknown 2833.2+22 8
References
1 Skulski et al. (2000) * K-Ar biotite method
2 Davis and Stott (2001)
3  Corkery and Skulski (1998)
4 Ketchum and Davis (2001)
5  Sage (1987)
6 Davis and Moore (1991)
7 Ketchum (2002)
8  T. Corkery (Manitoba Energy and Mines) and L. Heaman (University of Alberta) unpublished data.

Table 1. U-Pb Age data for volcanic, plutonic and sedimentary units of the east Sachigo area.
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inheritance)

L  continental plume related (Proterozoic diabase dikes)

M mature island arc (calc-alkalic intermediate to felsic and lesser mafic volcanic rocks with
<1% TiO, and trace element profiles showing Th>>Nb<La)

N ocean floor (submarine basalt sequences with low K, <2% TiO, and trace element profiles
with Th<Nb<La)

Q continental platform (fluvial, quartzose to feldspathic clastic sedimentary rocks including
tonalite-cobble conglomerate and marble)
unknown tectonic affinity
continental margin plume related (submarine mafic to ultramafic volcanic sequences with
associated continental-derived sedimentary rocks)

Y  continental margin arc (submarine to subaerial, mafic to felsic volcanic sequences

associated with continental-derived sedimentary rocks)

PHANEROZOIC
CENOZOIC
QUATERNARY
MESOZOIC
PALEOZOIC
ORDOVICIAN

Intracratonic basin sediments of the Hudson Bay Lowland

Limestone: fine grained, yellow-buff, thin to medium bedded; bioclastic with shell and crinoid
fragments; faintly burrow mottled

PROTEROZOIC (544—2499 Ma)
NEOPROTEROZOIC (544—999 Ma)

MESOPROTEROZOIC (1000—1599 Ma)
Mackenzie dikes (1267 Ma)

Diabase: black weathering brown; northwest-trending dikes; fine to medium grained;
composed of augite + plagioclase + ilmenite

Lmz4db

PALEOPROTEROZOIC (1600—2499 Ma)
Molson dikes (1884 Ma)

Diabase: black weathering brown; north-trending dikes; fine to coarse grained, massive;
composed of plagioclase + augite + ilmenite locally altered to plagioclase + actinolite +
carbonate

Lmo5db

“Carb” Lake carbonatite (1822 Ma)

Carbonatite: coarse-grained, massive, white to pale pink, vuggy sévite and silicocarbonatite
with minor narrow bands of magnetite; contains accessory fluorite, phlogopite, barite, apatite,
sulphides, richterite, pyrochlore and synchysite

ARCHEAN (2500—4000 Ma)
Unsubdivided Archean

Unknown intrusion northwest of Little Stull Lake

- Unknown intrusions at Red Cross Lake

Foliated, coarse-grained, grey to white biotite tonalite; occurs widely

‘ 1;? o

Tonalite gneiss: amphibole- and biotite-bearing; small units in Northern Superior superterrane

Umu2gb Gabbro to gabbroic anorthosite; south of Tamblyn Lake and Red Cross Lake

Ellard assemblage (unknown age)
Mafic volcanic rocks: typically pillowed, with minor associated gabbro and thin clastic and
chemical sedimentary rock units; light rare earth element (LREE)- and Th-depleted

Mafic volcanic rocks: typically pillowed, with minor associated gabbro and thin clastic and
chemical sedimentary rock units; variably LREE- and Th-enriched with Nb and Ta depletion

Swan assemblage (unknown age)

Mafic volcanic rocks: basalt and komatiitic basalt; strongly foliated, thin greenstone slivers in
the Swan Lake area

Basaltic komatiite, basalt

Mafic gneisses and greenstone belts (unknown age)

Fine-grained clastic sedimentary rocks; Kistigan Lake

Uus2iv Intermediiate to felsic, predominantly fragmental volcanic rocks

Black amphibolite and amphibole gneisses of probable mafic volcanic origin

NEOARCHEAN (2700—-2799 Ma)

Felsic to mafic intrusions

Biotite granite to granodiorite: white to pink, fine to coarse grained, massive to weakly foliated,
typically leucocratic; occurs widely as dikes, stocks, plutons and batholiths

Muscovite + biotite granite: coarse grained, white, massive; may contain accessory garnet,
tourmaline, apatite, cordierite and sillimanite

Hornblende tonalite to granodiorite: coarse grained, foliated and grey with typically 10 to 15%
mafic minerals

Ghn12in

Gabbro: coarse grained, massive; gradational to hornblende tonalite; an oval stock east of

Umut2gb | pgckbear Lake

Cross Lake assemblage

Fine-grained clastic sedimentary rocks; predominantly wacke with subsidiary slate, iron
formation and intermediate tuff; typically well foliated; thin sequences in the Swan Lake
area

Oxford Lake assemblage (2725 Ma)

Intermediate to felsic volcanic rocks; predominantly tuffs and tuff breccia with subsidiary dacitic
flows and quartz + feldspar porphyry intrusions; minor sedimentary rocks; typically well foliated;
Swan Lake area; age determination 26 of Table 1

Mov33iv

NEOARCHEAN (27002729 Ma)
Felsic to mafic intrusions

Monzonite, monzodiorite, granodiorite: heterogeneous, intermediate to felsic, quartz-
undersaturated to saturated plutons of the sanukitoid suite; typically contains hornblende and
clinopyroxene; age determinations 21 and 33 of Table 1

Gsk32mz

Biotite granite to granodiorite: white to pink, fine to coarse grained, massive to weakly foliated,
typically leucocratic; an incompletely mapped batholith south of Pierce Lake; age determination

Gbe33gr
2 of Table 1

Tonalite to granodiorite gneiss; east of Yelling Lake; age determination 41 of Table 1

Hornblende tonalite to granodiorite: coarse grained, foliated and grey with typically 10 to 15%
mafic minerals; elongate intrusions; age determinations 22 and 35 of Table 1

Ghn32in

Biotite tonalite to granodiorite: massive to foliated, white to grey, fine to coarse grained, typically
leucocratic; an elongate intrusion at Yelling Lake; age determination 34 of Table 1

Kbe33tn

Kbe34in

Biotite tonalite to granodiorite; south of the Ellard Lake greenstone belt; age determination
24 of Table 1

Gabbro: coarse grained, massive to foliated; chemically similar to Yelling assemblage;
age determination 32 of Table 1

Nmu32gb

Cross Lake assemblage: conglomerate, sandstone (<2709 Ma)

Conglomerate, sandstone: polymictic pebble-cobble conglomerate and cross-bedded
sandstone, thick bedded; foliated; overlies alkalic volcanic rocks at Stull Lake;
age determination 17 of Table 1

Fer3ics

Arkose, arkosic wacke, polymictic conglomerate: trough cross-bedded; channel facies
conglomerate and pebble lag deposits; fluvial-subaerial facies deposits at Little Stull Lake;
conglomerate is gradational to bedded wacke-siltstone sequences at Ellard Lake;

age determination 18 of Table 1

Fer32cs

Cross Lake assemblage: wacke, siltstone (<2723 Ma)

Iron formation: a thin, poorly exposed unit interpreted from aeromagnetic maps; mantles an
oval pluton at Umisko Lake

Wacke, slate, iron formation: thin-bedded, fine-grained clastic and chemical sedimentary rocks
with associated tuffs; strongly foliated; Little Stull Lake, Rapson Bay of Stull Lake and north of
Dadson Lake; age determinations 15 and 16 of Table 1

Yelling assemblage (2716 Ma)

Nyl32mv

Mov32iv

Mov32pr

Mov32av

Mov32fv

Mov33av

Mov33fv

Mov33di

Mafic volcanic rocks: minor associated clastic and chemical sedimentary rocks; foliated;
LREE- and Th-depleted; thin unit associated with 2716 Ma gabbro north of the
North Kenyon fault

Oxford Lake assemblage (2723 to 2718 Ma)

Intermediate tuff, breccia and associated conglomerate; east of Yelling Lake;
age determination 42 of Table 1

Quartz + feldspar phyric tonalite; subvolcanic intrusion at Little Stull Lake;
age determination 10 of Table 1

Quartz + feldspar and locally amphibole phyric volcanic rocks: trachybasalt to trachyte and
calc-alkalic basalt to dacite; flows, tuffs and breccias in the Little Stull Lake area

Calc-alkalic, felsic volcanic rocks: predominantly volcaniclastic with minor basalt to dacite
flows; minor alkalic volcanic rocks in the Stull Lake area; age determinations 13, 14 and
31 of Table 1

Quartz + feldspar and locally amphibole phyric volcanic rocks: trachybasalt to trachyte and
calc-alkalic basalt to dacite; flows, tuffs and breccias in the Stull Lake area;
age determination 12 of Table 1

Aphyric intermediate to felsic tuff and tuff breccia (Lodge Bay sequence); greywacke, argillite
and iron formation (Sickle Bay sequence); and feldspar + quartz phyric tuff and tuff breccia;
and horblende phyric trachybasalt and trachyte (Minnow Bay sequence); Little Stull Lake;
age determination 19 of Table 1

Diorite, gabbro: medium grained, massive, grey, locally hornblende phyric; alkalic subvolcanic
intrusion with a granodiorite core at Gilleran Lake

NEOARCHEAN (2730-2759 Ma)
Oxford Lake assemblage (2732 Ma)

Mov34iv

Intermediate to felsic volcanic rocks: predominantly tuffs and tuff breccias with lesser flows and
associated clastic sedimentary rocks at Ellard Lake; age determinations 11 and 25 of Table 1

NEOARCHEAN (2760—2799 Ma)

Felsic to mafic intrusions

Kbe39in

Biotite tonalite; Red Cross Lake

MESOARCHEAN (2800—2900 Ma)

Felsic to mafic intrusions

Dadson assemblage (2838 Ma)

Idaddiv

Tonalite to granodiorite gneiss: foliated, folded, grey, 5 to 25% biotite and hornblende; elongate
units in the Northern Superior superterrane and Island Lake terrane

Biotite tonalite: medium to coarse grained, massive to foliated, typically leucocratic; occurs as
elongate units in the Island Lake terrane

Tonalite to granodiorite gneiss: foliated, folded, grey, 5 to 25% biotite and hornblende;
Yelling Lake and Red Cross Lake,; age determinations 38 and 44 of Table 1

Biotite tonalite: medium to coarse grained, massive to foliated, typically leucocratic; cut by the
north and south Kenyon faults; age determination 36 of Table 1

Tonalite to granodiorite gneiss: foliated, folded, grey to black and gradational to amphibolite,
5 to 50% biotite and hornblende; southern Stull Lake area; age determination 3 of Table 1

Biotite tonalite: medium to coarse grained, massive to foliated, typically leucocratic; extensive
in the area of southern Stull Lake and Little Sachigo Lake; age determination 4 of Table 1

Biotite tonalite; basement to a platform sequence at Ponask Lake; age determination 5 of Table 1

Biotite granodiorite to granite: coarse grained, massive to weakly foliated and locally gneissic;
gradational to biotite tonalite; occurs extensively in the Northern Superior superterrane;
age determination 37 of Table 1

Gabbro: associated with basalts of the Edmund Lake assemblage at southern Little Stull Lake

Gabbro: coarse grained, foliated; occurs with metavolcanic rocks at Dadson Lake

Intermediate to felsic volcanic rocks: predominantly tuffs and tuff breccias; strongly foliated;
small unit in the Dadson Lake area; age determination 30 of Table 1

Mafic volcanic rocks: minor associated clastic and chemical sedimentary rocks; locally pillowed;
foliated; occurs in thin greenstone slivers in the Dadson Lake area

Unknown assemblage (2833 Ma)

Uus44tv

Feldspar phyric dacite/rhyodacite tuff, Red Cross Lake; age determination 45 of Table 1

Rorke Lake assemblage (inferred Late Mesoarchean age)

Irk13iv

Wacke, siltstone: thin bedded, locally tuffaceous; south of Little Stull Lake

Intermediate to felsic volcanic rocks: predominantly fragmental rocks; south of Little Stull Lake

Tholeiitic basalts: typically pillowed:; Little Stull Lake to northern Stull Lake area

Edmund Lake assemblage (inferred Late Mesoarchean age)

Mafic volcanic rocks: typically pillowed; south and west of Little Stull Lake

Stull assemblage (inferred Late Mesoarchean age)

Mafic volcanic rocks: pillowed, foliated, south side of the Stull Lake belt

Mafic volcanic rocks: minor associated chemical and clastic sediments; pillowed, foliated,
south side of the Stull Lake belt

Pierce (<2863 Ma) and Sachigo (2857 Ma) assemblages

Yso13iv

Wacke, slate: strongly foliated, fine-grained clastic sedimentary rocks associated with mafic
volcanic sequences in the Pierce Lake area; locally garnetiferous

Basalt, siliceous high-Mg basalt, basaltic komatiite: minor associated clastic
sedimentary rocks and marble; strongly foliated; most samples show Nb depletion and
Th enrichment; Pierce Lake area; age determination 6 of Table 1

Intermediate to felsic volcanic rocks: predominantly fragmental dacite and rhyolite; one rhyolite
unit is Flll type; Ponask Lake; a quartz + feldspar porphyry south of the present area is dated at
2857 Ma (Davis and Moore 1991)

Mafic volcanic rocks associated with rhyolite at Ponask Lake

Basalt, basaltic komatiite, komatiite: minor associated marble and clastic sedimentary rocks;
Ponask—Sachigo lakes area

Conglomerate, coarse sandstone, quariz arenite: predominantly tonalitic clasts; occurs as a
thin unit separating tonalite from mafic-ultramafic sequences at Ponask Lake; age
determination 1 of Table 1
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Figure 4. Tectonic setting of plutonic, sedimentary and volcanic sequences in the east Sachigo area.
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Figure 5. Major tectonostratigraphic assemblages of the east Sachigo area.
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