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The boundary relationship between the Lumby South and Bar Lake depositional sequences is not 
clear and there is some question whether the two sequences actually exist.  Further geochemical and 
geochronological work needs to be completed to resolve this issue. At Rea Lake, the quartz arenite is 
directly overlain by the Bar Lake felsic tuff (circa 2898 Ma: Tomlinson et al. 2003); however, the quartz 
arenite is not directly overlain by the tuff in the western portion of the greenstone belt. Also, a continuous 
sequence of mafic metavolcanic flows is situated in the eastern portion of the belt, north of Jefferson 
Lake, which suggests the absence of a distinct depositional sequence boundary. If indeed the boundary 
does exist, it is likely represented by the base of the Bar Lake tuff which pinches out to the east of Bar 
Lake. This tuff is quartz porphyritic with 1 to 2 mm subhedral quartz phenocrysts as well as 2 to 4 mm 
plagioclase-rich lapilli. Conformably overlying the Bar Lake tuff are mafic metavolcanic rocks that range 
from synvolcanic gabbro to massive or pillowed mafic metavolcanic flows to thin flow-top breccias. 
Gabbro dikes intrude the mafic metavolcanic rocks and are interpreted to be feeder dikes to the 
stratigraphically higher mafic metavolcanic rocks. Hyaloclastite breccia and hyaloclastite occur locally. 
Thin vesiculated flows occur at the top of the Bar Lake depositional sequence. 

Lumby North and Pinecone Depositional Sequences 

The Lumby North and Pinecone depositional sequences comprise the northern tectonostratigraphic 
assemblage of the Lumby Lake greenstone belt and are south-facing, conformable successions of mafic 
metavolcanic rocks with intercalated felsic tuffs and chemical and clastic metasedimentary rocks. This 
assemblage is separated from the southern assemblage by a fault between the Pinecone metasedimentary 
rocks and the top of the Bar Lake depositional sequence, where the original synclinal trace of Woolverton 
(1960) was located. 

At the base of the Lumby North depositional sequence are mafic metavolcanic rocks with well-
formed, bulbous pillows, varioles accumulated at the margins of the pillows and 2 to 3 mm wide 
degassing pipes perpendicular to the pillow margin. The mafic metavolcanic pillows range in diameter 
from 10 cm to 1.5 m megapillows with 0.8 to 3 cm selvages (Photo 15.1B). Abundant hyaloclastite is 
found within pillow selvages in this depositional sequence. Rare double pillow selvages are found and 
may suggest that the pillows were near the surface when forming. Sequences of 10 to 100 m thick mafic 
massive to pillowed to breccia sequences can be traced where exposure is good. Felsic tuffs are 
intercalated with the mafic metavolcanic flows throughout the Lumby North depositional sequence, but 
are morphologically different from those of the Lumby South depositional sequence. These felsic tuffs are 
thinly bedded and contain 5 to 10% quartz phenocrysts that are 1 to 3 mm in size. Lapilli-size clasts and 
plagioclase phenocrysts are rare. 

The boundary between the Lumby North and Pinecone depositional sequences denotes a shift in 
depositional setting within the belt from bimodal volcanism toward a basinal setting where mafic and 
ultramafic metavolcanic rocks and clastic and chemical metasedimentary rocks were deposited. The 
boundary between the Lumby North and Pinecone depositional sequences is located along the southern 
side of Gargoyle Lake. At the base of the Pinecone sequence is a massive synvolcanic gabbro 
conformably overlain by massive to pillowed mafic metavolcanic rocks with local flow-top breccias. The 
pillows are typically bulbous, locally eyebrow-shaped, and range in diameter from 20 cm to 1 m. Vesicles 
occur within the mafic metavolcanic rocks only near the top of the Pinecone depositional sequence. 
Banded oxide- and sulphide-facies iron formation are intercalated within the mafic metavolcanic flow 
units and are locally found as long thin, irregularly shaped lenses and pods within synvolcanic gabbroic 
sills. Banded oxide-facies iron formations are typically 1 to 2 m thick and contain interlayered chert and 
muddy magnetite layers (Photo 15.1C). The chert layers are up to 15 cm thick, whereas the magnetite 
layers range from 2 to 10 cm. Chert is rarely preserved, being almost entirely recrystallized to fine-
grained quartz. The sulphide-facies iron formation is very fine-grained argillitic mud with up to 30% 
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pyrrhotite and pyrite. Rare komatiitic metavolcanic flows are found in the Pinecone depositional 
sequence. South of Gargoyle Lake, komatiite flows are observed ranging from 1 to 5 m thick with well-
developed progressions of basal cumulate to randomly oriented spinifex to long spinifex near the top. The 
long spinifex are up to 10 cm long and are altered to serpentine (Photo 15.1D). Flow-top breccias are found 
at the top of the individual komatiitic flows. Interlayered with the komatiitic rocks is a thin sulphide-facies 
iron formation that exhibits a thermal erosion contact with the overlying flow. The komatiite located east of 
the Van Nostrand stock is volcaniclastic. It has subrounded clasts ranging from 1 to 15 cm in length and 
the groundmass is composed of fine-grained material of similar composition to the clasts. 

In the upper central portion of the Pinecone depositional sequence, 10 to 15 m wide packages of 
bedded wacke are observed with iron formation within the mafic metavolcanic rocks. This is interpreted 
to represent the beginning of basinal sediment deposition. The uppermost portion of the Pinecone 
depositional sequence is composed of chemical and clastic metasedimentary rocks. The dominant rock 
type is wacke that exhibits graded bedding ranging from sand to silty mud with beds between 2 and 15 cm 
thick with the silty portions being generally thinner than the sandy portions of the beds (Photo 15.1E). 
Garnet and cordierite occur locally within the wacke as porphyroblasts. Clastic iron formation is found 
locally across the greenstone belt and at different levels in the strata. It commonly consists of sandstone 
that is weakly to moderately magnetic, with 2 to 8% pyrite ± pyrrhotite and gossan staining on weathered 
surfaces. A dominantly clast-supported conglomerate with a fine-grained chloritic sandy matrix is found 
as a unit within the wacke. Clast size ranges from 0.5 to 30 cm long. The clast composition is dominantly 
mafic and felsic metavolcanic rock with lesser iron formation, gabbro and chert. Marble and iron 
formation overlie the clastic metasedimentary rocks. The marble contains decimetre-scale calcite beds, 
capped by thin calcareous mud beds. This unit varies along strike and can also appear as muddy 
calcareous siltstone with thin calcite beds. The oxide-facies chemical iron formation ranges in thickness 
from 2 to 10 cm thick beds. It is morphologically very similar to the stratigraphically lower banded iron 
formations, but with thicker chert beds than magnetite beds. 

The sedimentary package changes laterally from west to east along strike. In the west, the full Pinecone 
sedimentary sequence is exposed and is folded. There are fewer carbonate rocks and no exposures of the 
conglomerate toward the east. On the eastern side of the greenstone belt, the graded wackes become fine-
grained, bedded to massive sandstones with interbedded clastic and chemical iron formation. 

INTRUSIVE ROCKS 

Mesoarchean Felsic Intrusive Rocks 

There are several different ages and affinities of intrusive rocks within the Lumby Lake map area. 
The Marmion batholith (circa 3003 Ma: Davis and Jackson 1988) acts as basement to the greenstone belt 
and dips very shallowly northward, accounting for the low aeromagnetic geophysical signature at the base 
of the greenstone belt. It is a medium-grained, biotite-bearing granodiorite gneiss. This was only observed 
in one locale as the base of the greenstone belt is heavily intruded by gabbro and tonalite. A synvolcanic 
quartz-feldspar porphyritic tonalite is situated immediately north of the Marmion batholith and is 
interpreted to be the intrusive equivalent of the felsic tuff at the base of the Lumby South depositional 
sequence. Plagioclase and quartz phenocrysts are up to 1 cm in size and range in abundance throughout 
the intrusion. The intrusion is always medium to coarse grained and inequigranular, and does not contain  
mafic minerals except for local chlorite, which is interpreted to be an alteration mineral that may have 
developed during shearing along the base of the greenstone belt. This synvolcanic tonalite is found only 
along the base of the western side of the greenstone belt. 



Precambrian Geoscience Section (15)  S. Buse et al. 

15-9 

Mesoarchean Mafic to Ultramafic Rocks 

Other Mesoarchean intrusions include synvolcanic gabbros to melanogabbros within the greenstone 
belt. These gabbros are frequently located at the base of massive to pillowed successions of mafic 
metavolcanic flows as sills or possible lava ponds and, locally, as feeder dikes to the mafic metavolcanic 
rocks higher in the stratigraphic succession. These gabbroic rocks are typically medium grained, 
containing hornblende, plagioclase, amphiboles and chlorite. The magnetism of the synvolcanic gabbroic 
rocks is always low, in contrast to the later ultramafic intrusions. The age of these ultramafic intrusions is 
unknown, but they may be synvolcanic with the komatiite flows. These intrusions occur dominantly as 
sills within the North and South Lumby depositional sequences and infrequently as mafic to ultramafic 
stocks. They are medium grained and equigranular, and contain magnetite ± amphibole ± pyroxene ± 
serpentine ± asbestos. There are locally gabbroic phases of this unit that grade into hornblendites and 
peridotites and are composed of medium- to coarse-grained hornblende with varying amounts of 
plagioclase. These gabbros commonly occur on the margins of the ultramafic intrusions and contain 
varying amounts of magnetite. Two mafic to ultramafic stocks are found within the greenstone belt, one 
to the west of the Norway Lake pluton and one south of Bar Lake. These stocks are coarse-grained, 
magnetic melanogabbro to hornblendites. 

Neoarchean Felsic Intrusive Rocks 
Late intrusions in the belt have not had ages determined, but are interpreted to be syntectonic to 

posttectonic. These include an unnamed tonalite that underlies the southeastern portion of the greenstone 
belt, the Chill Lake pluton, the Dashwa Lake batholith, the Norway Lake pluton and the Van Nostrand 
stock. The first intrusion is a tonalite beneath the southeastern portion of the belt that was interpreted 
previously (Jackson 1985a, 1985b) to be part of the Mesoarchean synvolcanic tonalite beneath Lumby 
and Spoon Lakes. Dikes of this tonalite, however, occur within the volcanic rocks at Old Man Lake 
indicating that it is a later intrusion. It is medium grained, equigranular, strongly foliated, contains 15 to 
20% biotite and is strongly altered by chlorite and local sericite. It is interpreted to be the oldest of the 
syntectonic to posttectonic intrusions. The Chill Lake pluton in the northeast portion of the belt is a 
medium- to coarse-grained, equigranular quartz monzonite with biotite and 3 to 4 mm long hornblende 
laths and local potassium feldspar stringers. Dikes from this pluton crosscut the surrounding metavolcanic 
rocks. A strong contact strain aureole is associated with this pluton, which is observed by the warping of 
the foliation away from the penetrative fabric, steeper lineations, and evidence for vertical stretching as 
the pluton intruded and compressed the surrounding metavolcanic rocks. The Dashwa Lake batholith 
(circa 2677 Ma: Kamineni, Stone and Peterman 1990) is a medium- to coarse-grained tonalite to 
granodiorite that contains quartz, plagioclase, varying amounts of alkali feldspar, and hornblende. A 
volumetrically minor, and possibly earlier phase, medium-grained diorite is traced locally within the 
pluton and contains hornblende and plagioclase. 

The Norway Lake pluton ranges in composition from diorite to quartz diorite, monzonite to quartz 
monzonite, syenogranite, and granodiorite. It is medium to coarse grained, inequigranular and contains 
hornblende and magnetite. The intermediate phases along the margins of the pluton are the oldest and are 
crosscut by syenite and monzonite dikes. This intrusion is responsible for a contact metamorphic aureole 
within the sedimentary and mafic metavolcanic rocks and causes a deflection of the main foliation near 
the margins of the pluton. It is interpreted to have intruded during late D2 deformation. The Van Nostrand 
stock is a late, posttectonic intrusion in the centre of the Lumby Lake greenstone belt. It is composed of 2 
distinct phases: a syenite to monzonite around the edges of the pluton, and a potassium feldspar 
porphyritic granodiorite in the central portion of the pluton. Both phases contain biotite, but locally 
hornblende is found and magnetite is rare. Both the Norway Lake pluton and Van Nostrand stock have 
similarities to sanukitoid intrusions, but further geochemical data are needed to confirm this. 
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Table 15.1.  Summary of structural features and interpretation of deformational events within the Lumby Lake greenstone belt. 

Event Foliation Lineation Faults Folds 
D3 S3 - spaced,  

north-striking 
fracture foliation 

   not recognized    not recognized F3 - Z-shaped asymmetric 
folds. Axial plane 
strikes north 

D2 S2 - spaced,  
northeast-striking 
foliation 

L2 - moderately plunging 
northwest-trending 
elongation lineation 

D2 - northeast-striking 
sinistral and  
east-striking dextral 
oblique slip faults 

F2 - Z- and M-shaped 
folds. Axial plane 
strikes northeast 

D1 S1 - continuously 
developed,  
east-striking, 
chloritic foliation 

L1 - steeply plunging 
northeast-trending 
stretching lineation 

D1 - east-striking faults    not recognized 

 

STRUCTURE AND METAMORPHISM 

Structural Geology 

Three generations of deformation are summarized in Table 15.1 for the Lumby Lake greenstone belt. 
Two regional foliations and one local foliation overprint the metavolcanic, metasedimentary and plutonic 
rocks. The oldest and dominant foliation (S1) is a steeply dipping, penetrative fabric, striking east and 
dipping commonly to the north. In mafic metavolcanic rocks, it is a continuously developed foliation that 
is defined by chlorite, actinolite, sericite, biotite and flattened pillow selvages. The intensity of the foliation 
ranges from weak to strong and becomes subparallel to shear zone margins. Between the Norway Lake and 
Chill Lake plutons, the orientation of the S1 foliation bends into a north-northwest-trend as a result of the 
strain imposed by the intruding plutons. The penetrative foliation (S2) is a north-northeast-trending, thinly 
spaced, brittle–ductile fabric that is oriented counterclockwise to S1. In mafic metavolcanic and 
metasedimentary rocks, the foliation spacing ranges from 0.5 to 2 cm and, in felsic metavolcanic rocks, 
from 1 to 10 cm. The S2 foliation is locally expressed as a crenulation of the D1 east-striking foliation in 
areas of less intense foliation or shearing. The S2 foliation is generally weakly to moderately developed, 
but becomes progressively more intense toward the Red Paint fault zone. The youngest foliation (S3) is 
restricted in distribution and overprints both of the older foliations. It is a weak, spaced, fracture foliation 
that trends north with a subvertical dip and is frequently filled in by quartz veins. 

Two lineations are recognized in the Lumby Lake greenstone belt. The L1 lineation is a weakly to 
strongly developed stretching lineation that trends northeast to east along the S1 plane and plunges 
steeply. It tends to mimic the strength of the foliation and is particularly well developed in east-trending 
shear zones. It is defined by chlorite, quartz, elongated volcanic and sedimentary clasts and pillow 
selvages in mafic metavolcanic rocks. A local crenulation lineation (L2), restricted to the Red Paint Lake 
area, overprints and realigns the L1 lineation. The L2 lineation plunges moderately to steeply to the 
northwest, and is largely restricted to northeast- and east-trending shear zones although it is locally 
observed in less-deformed rock units. 

Two generations of ductile faults are recognized. The first set of ductile faults is S1 parallel and 
exhibits dextral shear of unknown displacement. These shear zones are defined by the intensification and 
chloritization of the S1 foliation and range in width up to at least 50 m. The largest of these shear zones 
extends along the length of the map area at the boundary between the Bar Lake and Pinecone depositional 
sequences and is interpreted to be a major tectonic break between the northern and southern 
tectonostratigraphic assemblages. This large fault shows evidence for being a D1 thrust fault, but, despite 
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a strong stretching lineation, fault kinematic indicators are rare. Those that do exist include folded quartz 
veins and shear bands, which suggest north-side-up thrust faulting. The base of the greenstone belt was 
also sheared during this faulting event, which is evident from deformation in felsic tuffs. Subsequent drag 
folds overprint the main shear fabric of these faults. The timing of dextral shearing along the fault is 
unknown relative to the D2 faults. 

The D2 faults trend northeast and are characterized by a lack of kinematic indicators and an 
intensification and chloritization of the S2 foliation, which is parallel to the fault margins. They include 
the Red Paint fault zone (RPFZ) and the numerous splays and corresponding faults that extend from the 
RPFZ. The RPFZ is a 600 m wide zone of intensely foliated mafic metavolcanic rocks, bounded to the 
west by the relatively undeformed Dashwa Lake batholith. The smaller D2 splay and corresponding faults 
are not as wide, but are associated with a similar intensification of foliation. The L2 lineation plunges 
steeply along the fault planes, suggesting strike-slip to oblique-slip displacement. The counterclockwise 
rotation of rock units and D1 faults into the RPFZ, plus aeromagnetic patterns, show that the northeast-
trending faults have undergone sinistral displacement. 

Folding is rare in the Lumby Lake greenstone belt and 2 folding events are recognized (Photo 
15.1F). The older generation of F2 folds consist of M- and Z-shaped cylindrical, open folds with an 
amplitude and wavelength of 2 to 5 cm, uniform layer thickness, a well-developed S2 axial planar 
foliation, and a fold hinge plunging subparallel to the L1 stretching lineation. The F2 folds are defined by 
the folded S1 fabric in D1 faults and fold symmetry is spatially related to the RPFZ. The M-shaped folds 
dominate adjacent to the RPFZ (where the D1 faults are oriented normal to the RPFZ), whereas Z-shaped 
folds dominate further to the east (where the D1 faults are oriented clockwise to the RPFZ). These folds 
are interpreted to have formed synchronously with the RPFZ, suggesting dextral fault reactivation of D1 
faults during D2. A younger F3 fold generation affects the S2 fabric. This S2 foliation is locally Z-folded 
within the RPFZ. These gentle F3 folds have uniform layer thickness and the north-trending S3 is parallel 
to the fold axial plane. 

Metamorphism 

The rocks within the Lumby Lake greenstone belt are metamorphosed to greenschist-facies 
metamorphism with local areas of upper greenschist to lower amphibolite facies. Metamorphic minerals 
associated with the greenschist metamorphism include chlorite with varying amounts of actinolite, biotite 
and epidote. In the felsic metavolcanic rocks at the base of the greenstone belt, chloritoid is present 
locally, which may be the result of synvolcanic alteration and not a product of metamorphism. A contact 
metamorphic aureole around the Norway Lake pluton produced garnet ± cordierite in the 
metasedimentary rocks and hornblende in the mafic metavolcanic rocks. There is also an inferred hornfels 
metamorphism associated with the Norway Lake pluton that formed magnetite within the mafic 
metavolcanic rocks surrounding the pluton. 

ALTERATION AND MINERALIZATION 

In the Lumby Lake greenstone belt, mineralization has historically been spatially associated with the 
southern base of the greenstone belt and the Red Paint fault zone, which is where the majority of the 
mineral occurrences are located (see Figure 15.1B Mineral Deposit Inventory locations). Several base 
(Cu, Zn, Pb) and precious (Au, Ag) metal occurrences were sampled and documented during the bedrock 
mapping. Two general types of mineralization have been found in the belt: stratabound mineral 
occurrences and shear-hosted occurrences. 
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Mafic metavolcanic rocks in the Lumby South and locally within the Lumby North and Pinecone 
depositional sequences commonly contain centimetre- to decimetre-scale gossans within pillow selvages, 
which contain small amounts (trace to 2%) of pyrite ± pyrrhotite. These are interpreted to be the result of 
synvolcanic sulphide minerals deposited on the paleoseafloor. Lack of a trap, such as a tuffaceous layer, 
allowed for the dissipation and deposition of these sulphide minerals within pillowed sequences. Several 
stratabound lead-zinc-copper-silver occurrences are hosted by sheared felsic tuffs between Lumby and 
Spoon lakes. These mineral occurrences are always found within dextral sheared felsic tuffs that are 
sericite-chlorite-quartz altered. Mineralization commonly includes pyrite ± pyrrhotite ± sphalerite ± 
chalcopyrite ± galena ± native silver in stringers and massive disseminations. These occurrences are 
interpreted to be volcanogenic sulphide mineralization (R. Bernatchez, Consulting Geologist, personal 
communication, 2009) related to a volcanic epicentre located south of Lumby Lake, where the 
synvolcanic quartz-feldspar porphyry tonalite intrusion is located. 

Other stratabound mineral occurrences are located west of Lumby Lake (UTM 620656E 5432779N, 
NAD83, Zone 15) and south of Core Lake (UTM 620469E 5435303N, NAD83, Zone 15). The 
occurrence west of Lumby Lake is within a rusty weathered felsic tuffaceous unit, traced along strike for 
300 m with a width of at least 20 m. It is a highly altered and foliated quartz-phyric unit consisting of 
fine-grained sericite, plagioclase, chlorite and biotite, and medium-grained arsenopyrite and pyrite. The 
sulphide minerals occur in foliation-parallel stringer veinlets and comprise 10 to 20% of the rock unit. 
Jackson (1985a) reported values of 0.25% Zn, 0.06% Cu and trace lead and gold from a 9.6 m channel 
sample. The Core Lake occurrence is hosted by a rusty weathered felsic tuffaceous unit with 30 cm wide, 
fine-grained, quartz veins that are associated with fine-grained sericite, ankerite and possibly sphalerite 
along the margins. Later oblique veins are associated with medium-grained (0.5 to 1 mm) disseminated 
pyrite and chlorite. 

The gold occurrences within the Lumby Lake greenstone belt are generally hosted by the reactivated 
east-trending and the northeast-trending D2 shear zones, although the origin of the gold is not fully 
understood. The nearby Hammond Reef project of Brett Resources Ltd. is hosted in a northeast-trending 
structure, similar to the orientation of D2 faults. Directly south of Two Bay Lake (UTM 619140E 
5432292N, NAD83, Zone 15), trenched mafic metavolcanic rock is exposed near the southern tonalite 
contact. The host metavolcanic rock is highly altered and consists of plagioclase, chlorite, ankerite and 
sericite. Two to three generations of quartz veins cut the rock. The early veins are S1-parallel, cherty, 
crack-seal quartz veins that are up to 20 cm wide. They host ankerite, chlorite, sericite and pyrite and are 
associated with strong sericite, ankerite and pyrite alteration of the metavolcanic host rock. The later 
quartz veins are coarse grained, oblique to the early veins and are not associated with strong alteration. A 
second trenched outcrop located directly south of Bufo Lake (UTM 619609E 5432044N, NAD83, Zone 
15) consists of a poorly exposed area with tonalite cut by a thin quartz vein. The quartz vein is 15 cm 
wide and includes chlorite and ankerite alteration. No sulphide mineralization or visible gold was 
identified at this location. Another occurrence is located to the east of Red Paint Lake (UTM 618467E 
5434347N, NAD83, Zone 15) and is very similar to the Two Bay Lake south occurrence. It is hosted by 
altered and sheared mafic metavolcanic rocks that are rusty brown on weathered surfaces. The mineralogy 
includes chlorite, sericite, plagioclase, ankerite and quartz, with fine-grained pyrite forming the rusty 
weathering. Two generations of quartz veins cut the rock: the early cherty crack-seal veins are S1 parallel 
and are associated with sericite and ankerite alteration, whereas the late coarse-grained quartz fractures 
are oblique to S1 and are not associated with any alteration. Mineralization was not observed. 

Ultramafic rocks within the greenstone belt have been previously underexplored for copper-nickel-
platinum group element (PGE) potential, particularly the intrusive ultramafic rocks. Several ultramafic to 
mafic sills and stocks were mapped within the greenstone belt and sampled for copper-nickel-PGE 
mineralization. Magmatic sulphide mineralization was found locally in these intrusions as 2 to 3 mm 
blebby or disseminated pyrite ± pyrrhotite ± chalcopyrite ± pentlandite. They occurred as trace to 5% 
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mineralization within the mafic and ultramafic rocks. These intrusions may be viable exploration targets 
due to the proximity to iron formation and metasedimentary rocks in the Pinecone assemblage, from 
which they may have scavenged sulphur. 

INTERPRETATION 

The 4 depositional sequences suggest a dynamic volcanic environment in the Lumby Lake 
greenstone belt. The oldest age within or adjacent to the greenstone belt is circa 3014 Ma for the felsic 
tuff from the Lumby North depositional sequence (Tomlinson et al. 2003). This age predates the oldest 
age from the Marmion batholith at circa 3001 Ma (Tomlinson et al. 2003), implying that the felsic tuff of 
the Lumby North depositional sequence is not related to the Marmion batholith, unlike the Lumby South 
depositional sequence which formed on top of it. The intrusive synvolcanic quartz-feldspar-porphyritic 
tonalite that directly overlies the Marmion batholith south of Lumby Lake is interpreted to be part of the 
volcanic edifice responsible for the deposition of the southern felsic tuffs. These felsic tuffs are of very 
similar age to the Marmion batholith (circa 3000 Ma to 2998 Ma: Tomlinson et al. 2003), indicating a 
small span of time of formation for the volcanic edifice and deposition of the tuffs. The differing age 
range and morphology of the tuffs in the north and the south suggest that the tuffs in the North Lumby 
depositional sequence were deposited from a separate volcano that is not preserved, perhaps due to the 
intrusion of Neoarchean granitoid rocks. 

Following the deposition of the felsic tuffs in the Lumby South and Bar Lake depositional 
sequences, mafic volcanism dominated until the deposition of the quartz arenite. This event likely 
represents a shallowing marine environment where the quartz-rich sediments, possibly sourced from the 
Marmion batholith, were shed into the ocean. Subsequent to sedimentation, the Bar Lake tuff was 
deposited circa 2898 Ma (Tomlinson et al. 2003). This is a unique age of felsic tuff deposition within the 
Lumby Lake greenstone belt and was likely triggered by a renewed or separate thermal event. After the 
Bar Lake tuff deposition, mafic volcanism dominated again in a shallowing depositional environment 
documented by the presence of vesicles in the upper portions of the flow. Tuff deposition in the Lumby 
North depositional sequence ranges from circa 3014 Ma to 2963 Ma, representing a smaller span of felsic 
volcanism than in the south. The youngest recorded age in the Pinecone depositional sequence is 
circa 2830 Ma from the tuff interbedded with komatiitic flows. Thus, rocks of the Lumby North and 
Pinecone depositional sequences span more than 180 Ma, a more prolonged event than in the south. This 
implies that the northern assemblage continued to evolve for a longer time period while volcanism ceased 
earlier in the southern part of the belt. The Pinecone depositional sequence contains abundant iron 
formation, interbedded clastic and carbonate metasedimentary rocks and vesicles in the upper mafic 
volcanic units, further indicating a shallowing depositional environment toward the top of stratigraphy. 
Fralick, Hollings and King (2008) suggest that the Pinecone sedimentary sequence was sourced from 
upraised volcanic rocks and, due to the thinning of the sedimentary sequence to the east, only a limited 
sedimentary source area was available. The marbles within the sequence formed in shallower areas of the 
basin, whereas the iron formation would have formed in the deeper areas of the basin. 

Previous work has attributed the reversal of facing indicators to a subhorizontal syncline with an 
east-trending axial trace in the centre of the belt (Woolverton 1960; Jackson 1985a, 1985b). The results of 
this study do not confirm this model since neither parasitic folds nor duplicate stratigraphy on either side 
of the fold axis were observed. Instead, the wide shear zone observed where the synclinal fold axis was 
proposed is interpreted to be a major structural break separating the northern and southern 
tectonostratigraphic assemblages. This D1 fault is interpreted to have been initially a greenstone belt-wide 
thrust fault with later dextral shear reactivation. Subsequent D2 deformation, which produced the sinistral 
Red Paint fault zone and associated faults, is interpreted to have caused the conjugate, dextral, 
transcurrent reactivation along D1 faults of unknown (but assumed to be minor) offset. The differing 
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stratigraphy of the northern and southern tectonostratigraphic assemblages in the greenstone belt and the 
large D1 thrust fault separating them suggests that the Lumby Lake greenstone belt formed roughly 
coevally as 2 separate Mesoarchean terranes later joined by a convergent boundary of unknown age. The 
direction of convergence is unknown, but a study of the detrital zircon grains within the Pinecone 
sedimentary sequence may provide insight into this problem. 

Neoarchean geologic events within the Lumby Lake greenstone belt include the intrusion of the 
Norway pluton and Van Nostrand stock, dextral shearing along the margins of the greenstone belt, and the 
sinistral faulting along the Red Paint fault zone. These Neoarchean structural events overprint all 
Mesoarchean structures. 

FUTURE RESEARCH 

Mapping during the 2009 field season has addressed some of the outstanding geoscience questions 
regarding the Lumby Lake greenstone belt, but more remain to be addressed. The age and geochemical 
affinity of the mafic and ultramafic intrusions within the greenstone belt is untested, but samples for 
geochemistry and geochronology are being analyzed in order to establish their age. The gabbroic rocks 
are interpreted to be synvolcanic, but the relationship between the ultramafic plutonic rocks and the 
komatiite flows is unknown. Furthermore, the economic potential of these ultramafic intrusions is 
underexplored. Another geologic problem is the relationship between the tonalite overlying the Marmion 
batholith and the felsic tuffs higher in the stratigraphy. Dextral shearing along the base of the greenstone 
belt would have offset the location of the volcanic edifice relative to the tuffs making it difficult to locate 
which tuffs were deposited directly over the edifice. This has a potential impact on volcanogenic massive 
sulphide exploration. The geochemistry of the tonalite and the felsic tuffs needs to be compared in order 
to establish a correlation. 

Lastly, the tectonic history of the belt remains unresolved. The new hypothesis presented here 
requires new U/Pb geochronology and detailed geochemistry focussed on the nature of the volcanic 
assemblages looking for progressions or breaks that could represent tectonostratigraphic boundaries. To 
examine this, geochronology on the metasedimentary rocks within the Pinecone depositional sequence is 
essential to determine if the convergence is Mesoarchean or Neoarchean in age. A detrital zircon study of 
the sediments will also provide valuable insight into the nature of the sediments and perhaps the direction 
of subduction between the northern and southern tectonostratigraphic assemblages. It is hoped all of these 
will produce enough data to establish a hypothesis on the formation of the greenstone belt and whether 
there are 2 separate distinctive terranes that converged together in the Mesoarchean or Neoarchean. The 
relative timing of the deposition of stratigraphy, intrusion of plutonic and mafic to ultramafic rocks with 
the structural geology and mineralization is also unknown and will be analyzed as part of the study. 
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