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INTRODUCTION

The recent discovery (2002) of the high-grade Ni-Cu-
PGE Eagle deposit in the Midcontinent Rift (MCR) in
Michigan has stimulated exploration for small mafic to
ultramafic intrusions hosting “conduit-type” mineral-
ization across the Canada-United States border. More
than six poorly exposed mineralized early-rift mafic to

ultramafic intrusion have been discovered within the

Lake Superior region, leading to considerable petro-

logical research (e.g. Heggie, 2005; Hollings et al.,

2007a,b; Ding et al., 2010; Foley, 2011; Goldner, 2011)

and re-evaluation of the current MCR tectono-mag-

matic model (Heaman et al., 2007; Hollings et al.,

2010; Miller and Nicholson, 2013). However, the small
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ABSTRACT

The 1108 Ma Thunder mafic to ultramafic intrusion is a small, 800 x 100 x 500 m, Cu-PGE mineralized
body, located on the outskirts of Thunder Bay, Ontario. It is associated with the early magmatic stages of
the Midcontinent Rift based on geochemical similarities to mafic and ultramafic rocks of the Nipigon
Embayment and a 207Pb/206Pb zircon age of 1108.0 ± 1.0 Ma. The Thunder intrusion is similar to other
known mineralized early-rift Midcontinent Rift intrusions; however, it is the only known occurrence of the
Midcontinent Rift hosted in an Archean greenstone belt (Shebandowan). Major textural and geochemical
differences can be used to subdivide the intrusion into a lower mafic to ultramafic unit and an upper gab-
broic unit; the similar trace and rare earth element ratios of the two units suggest a single magmatic pulse
that has undergone subsequent fractional crystallization and related cumulate phase layering. The estimated
parental composition of the Thunder intrusion has a Mg# (MgO/(MgO+FeOTot), mole%) of 57, which rep-
resents a more evolved magma than other early-rift mafic to ultramafic intrusions and may indicate multi-
ple staging chambers during the ascent of the parent magma. 

Trace and rare earth element patterns are consistent with a mantle plume ocean island basalt-like source
but with high-Th concentrations and a negative Nb anomaly. The ԐNdt values of the intrusion range between
-0.7 and +1.0, with no trends indicative of progressive wall-rock contamination, whereas the 87Sr/86Sri

ratios range from 0.70288 to 0.70611 and trend towards wall-rock values of between 0.70712 and 0.70873.
The radiogenic Sm-Nd and Rb-Sr isotope signature is similar to the contamination trends of the Nipigon
sills, which is interpreted to represent contamination by shallow-basin-filling sedimentary rocks.

Ni-Cu-PGE sulphide mineralization (20 m of 0.22 wt% Cu, 0.06 wt% Ni, 0.25 ppm Pt, and 0.29 ppm
Pd) is hosted by feldspathic peridotite in the lower mafic to ultramafic unit adjacent to the footwall rock of
the Thunder intrusion. Sulphides typically comprise 1 to 5 modal%, rarely up to 30 modal%, with textures
ranging from medium- to fine-grained, disseminated, globular, and rarely net-textured. Pyrrhotite, chal-
copyrite, and rare pentlandite, with common secondary marcasite-pyrite replacement, occur together with
trace michenerite, kotulskite, merenskyite, sperrylite, hessite, electrum, and argentian pentlandite. Whole-
rock geochemical data display fractionated Ni-Cu-PGE patterns with depletion of iridium subgroup relative
to the platinum subgroup. 

Sulphide δ34S values from the Thunder intrusion range from -2.0 to +3.8‰ and are similar to values for
the metavolcanic host rock, which range from -3.1 to +2.3‰. Two samples of the basal mineralization zone
sulphides yield Δ33S values of 0.066 and 0.122‰ and one sample of the metavolcanic wall rock yields
0.149‰. The δ34S and Δ33S values for the Thunder intrusion fall within range for rocks of typical upper
mantle composition. The sulphur source is difficult to resolve. It appears to be of mantle origin as the wall-
rock S isotope values and S/SeTot signature are similar to that of upper mantle; however, assimilation of
crustal sulphur is also a possibility. 

Trevisan, B.E., Hollings, P., Ames, D.E., and Rayner, N.M., 2015. The petrology, mineralization, and regional context of the Thunder mafic
to ultramafic intrusion, Midcontinent Rift, Thunder Bay, Ontario, In: Targeted Geoscience Initiative 4: Canadian Nickel-Copper-
Platinum Group Elements-Chromium Ore Systems — Fertility, Pathfinders, New and Revised Models, (ed.) D.E. Ames and M.G. Houlé;
Geological Survey of Canada, Open File 7856, p. 139–149.



size of these buried mineralized ultramafic intrusions
makes them hard to detect, both on the ground and
from regional magnetic survey maps. 

The Thunder intrusion is a small, mineralized, mafic
to ultramafic intrusion, which is located on the out-
skirts of the City of Thunder Bay (Fig. 1) and was
explored by Rio Tinto (formerly Kennecott Canada
Exploration Inc.) in 2005 and 2007 (Bidwell and
Marino, 2007). Early investigations interpreted this
intrusive body to be an early-rift occurrence based on
geochemical similarities with the mafic to ultramafic
intrusive units of the Nipigon Embayment (e.g. Hele
intrusion and Shillabeer sill; Hollings et al., 2007a; D.
Rossell, pers. comm., 2012). The Thunder intrusion is
distinct from other mineralized early-rift intrusions in
that it is the only known occurrence hosted by the
metavolcanic and metasedimentary rocks of the
Archean Shebandowan greenstone belt (Ames et al.,
2012). Other early-rift intrusions north of the Canada-
United States border, including Current Lake and
Seagull, intrude the Archean Quetico metasedimentary
subprovince and/or Mesoproterozoic Sibley Group
sedimentary rocks (Heggie, 2005; MacTavish et al.,
2013). South of the Canada-United States border, the
Paleoproterozoic sedimentary rocks of the Animikie
and Baraga basins (Ding et al., 2010; Foley, 2011;
Goldner, 2011) host a number intrusions, such as
Eagle, Bovine Igneous Complex, and Tamarack. 

This report highlights the first author’s (B.E.
Trevisan) M.Sc. study (2014), which was a collabora-
tive project between Lakehead University (LU), the
Geological Survey of Canada (GSC), and the Ontario
Geological Survey (OGS) as part of the Ni-Cu-PGE-Cr

project, Targeted Geoscience Initiative-4 program
(TGI-4; Ames et al., 2012). The main objective is to
characterize the petrology, mineralization, and alter-
ation footprint of the Thunder intrusion within the con-
text of the MCR as a whole, in order to identify crite-
ria for targeting buried mineralization (Fig. 1). 

METHODOLOGY

Field work included geological mapping and re-log-
ging of the seven diamond drillholes (DDH) intersect-
ing the mineralized Thunder intrusion. A suite of 104
samples of representative lithology, mineralization, and
alteration types were analysed for whole-rock geo-
chemistry (OGS, in-kind contribution; Trevisan et al.,
2015). A subset of samples was studied and analyzed
using SEM (LU and GSC), electron microprobe
(GSC), radiogenic Rb-Sr and Sm-Nd isotopes
(Carleton University), S-isotopes (Indiana University),
and geochronology (GSC). Most of the samples used
for the analytical investigations were from DDH
07TH004, as it was determined to be the most strati-
graphically complete representation of the Thunder
intrusion and its wall rocks.

A 5 kg sample of a coarse (grain size ~1 cm) gab-
broic phase of Thunder intrusion was prepared using
standard methods of crushing and grinding, followed
by density separations using a Wilfley table and heavy
liquids (methylene iodide) to concentrate heavy miner-
als. Zircon and baddeleyite grains were selected after
examination under a binocular microscope. The sample
was analyzed by the isotope dilution-thermal ionization
mass spectrometry (ID-TIMS) technique. Zircon grains
were treated with the chemical abrasion method

B.E. Trevisan, P. Hollings, D.E. Ames, and N.M. Rayner
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Figure 1. Present-day expo-
sure of the Midcontinent Rift
geology in the Lake
Superior region. Labelled
are the major volcanic and
intrusive units. Indicated by
the yellow stars are loca-
tions of the known ultramafic
intrusions associated with
the early magmatic stages
of Midcontinent Rift evolu-
tion. Figure modified after
Miller and Nicholson (2013).



(Mattinson, 2005) before being submitted for U-Pb
chemical analysis. Baddleyeite grains were not sub-
jected to any pre-dissolution treatment (neither chemi-
cal nor physical abrasion). Dissolution of both zircon
and baddeleyite in a concentrated heavy fraction,
extraction of U and Pb, and mass spectrometry fol-
lowed the methods described in Parrish et al. (1987).
Data reduction and numerical propagation of analytical
uncertainties follow Roddick (1987). Analytical blanks
for Pb were 1 pg. Results are presented in Table 1 with
uncertainties reported at the 2σ level. The computer
profram Isoplot v. 3.00 (Ludwig, 2003) was used to
generate concordia plots and calculate weighted
means. All ages quoted in the text and error ellipses on
all concordia diagrams represent 2σ uncertainty level. 

RESULTS AND SUMMARY

Geology of the Thunder Mafic to Ultramafic
Intrusion 

Field mapping showed the Thunder intrusion to be a
mafic to ultramafic intrusion with a surface area of 800
x 1000 m (Fig. 2). The intrusion can be divided into
two major lithological units: a lower mafic to ultra-
mafic unit and an upper gabbroic unit. The country
rocks include mafic to intermediate metavolcanic rocks
of the Shebandowan greenstone belt. In addition, out-
crops of a north-trending gabbroic dyke were identified
east of the Thunder intrusion. The magnetic signature
of an iron formation horizon can be traced with the aid
of airborne geophysical data (OGS, 2003). No major
structures were observed in the field surrounding the
Thunder intrusion. Contact relationships between the
Thunder intrusion and surrounding country rock were
only rarely observed. The geological boundary of the
Thunder intrusion was defined with the aid of airborne
geophysical data, as there was generally a gap between
outcrops of the Thunder intrusion and country rock
(Fig. 2). A geological field guide is available for the
area (Trevisan et al., 2013).   

A simplified lithological cross-section of the
Thunder intrusion was constructed along five drillholes
that lie along a similar azimuth. This section suggests
that the Thunder intrusion is <600 m total thickness
with a steep southward dip (Fig. 3). Only the intrusion
and the footwall rocks were intersected by drilling. 

Petrology of the Thunder Intrusion

Primitive mantle-normalized profiles of the Thunder
intrusion are characterized by light rare earth element
enrichment and fractionated heavy rare earth element.
The similar slope of the upper gabbroic unit and lower
mafic to ultramafic unit primitive mantle-normalized
profiles are consistent with a single magmatic pulse
that has undergone subsequent fractional crystallization
and related cumulate phase layering (Trevisan, 2014).

Petrology, mineralization, and regional context, Thunder intrusion, Midcontinent Rift, Thunder Bay, Ontario
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Correlating petrographic observations, whole-rock

geochemistry, and magnetic susceptibility defines a

four-stage cumulate mineral paragenetic sequence:

clinopyroxene + olivine, clinopyroxene + olivine + Fe-

Ti oxide, plagioclase + clinopyroxene + Fe-Ti oxide,

and plagioclase + clinopyroxene + Fe-Ti oxide + apatite

(Trevisan, 2014).

Olivine analyses focused on a suite of samples col-

lected from the lower mafic to ultramafic unit of DDH

07TH004 (n = 10). The coarser and least altered olivine

crystals enclosed by plagioclase were preferred for

analysis as they should have avoided potential

exchange with adjacent sulphide minerals (Donoghue

et al., 2014). No fresh olivine was found in the upper

gabbroic unit. Both core and rim were analysed for

multiple olivine grains from each sample. The full

dataset is available in Trevisan (2014). Olivine

forsterite compositions range from 56.3 to 86.9 mol%

Fo, with an average of ~65 mol% Fo. There is little

variation between core and rim measurements (typi-

cally <0.5 mol% Fo), indicating that cumulus olivine

was not overly modified by sub-solidus re-equilibra-

tion with trapped silicate liquid (i.e. the trapped liquid

shift; Barnes, 1986). Sample RTTC-BT-089 showed a

wide range in mol% Fo values, from ~69 to 86, indi-

cating disequilibrium along the basal contact of the
lower mafic to ultramafic unit. 

A sample of the lower mafic to ultramafic unit col-
lected 20 cm from the wall-rock contact (sample
RTTC-BT-089) was selected as being representative of
a “quenched” parental liquid. With 10 modal% of
olivine in sample RTTC-BT-089, it was assumed that
the parental magma also contained 10 modal% of Fo86
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olivine; both the Fo86 olivine and whole-rock compo-
sition were used in the mass balance equation of
Roeder and Emslie (1970). The Mg# calculated using
the estimate parent magma composition yielded ~57.

Radiogenic Sm-Nd and Rb-Sr Isotopes

Rb-Sr and Sm-Nd isotope analyses focused on ten sam-
ples from the upper gabbroic unit, lower mafic to ultra-
mafic unit, and the metavolcanic wall rocks from DDH
07TH004. Values of 87Sr/86Sri ratios and ԐNdt were
calculated at time t = 1100 Ma and represent the 2σ
uncertainty level. The upper gabbroic unit (n = 4) is
characterized by 87Sr/86Sri ranging from 0.7031 to
0.7061, 143Nd/144Nd ranging from 0.511992 to
0.512127, and ԐNdt ranging from -0.7 to 1.0. The lower
mafic to ultramafic unit (n = 4) is characterized by
87Sr/86Sri ranging from 0.7288 to 0.7034, 143Nd/
144Nd ranging from 0.512065 to 0.512298, and ԐNdt
ranging from 0.5 to 1.0. The metavolcanic wall rocks
(n = 2) are characterized by 87Sr/86Sri ranging from
0.7071 to 0.7087, 143Nd/144Nd ranging from 0.511047
to 0.51186, and ԐNdt ranging from -16.8 to -15.8. 

Sulphur Isotopes and Se/S Ratios

Twenty samples from surface and DDH 07TH004 were
analysed for δ34S isotopes, including the upper gab-
broic unit, the lower mafic to ultramafic unit, and the
metavolcanic wall rocks. Values of δ34S for the upper
gabbroic unit (n = 10) range from -2.0 to 4.9‰; from 
-1.3 to 2.9‰ for the lower mafic to ultramafic unit (n =
6); and from -3.1 to 2.3‰ for the metavolcanic rocks (n
= 10). In addition, three samples were analysed for
δ33S to investigate the involvement of crustal sulphur
during mineralization. Values are presented in delta cap
notation (where Δ33S = ln(δ33S+1)-0.515*ln(δ34S+1);
Ono et al., 2012): a surface and a drill-core sample of
the lower mafic to ultramafic unit yielded values of
0.122 and 0.066‰, respectively, and a drill-core sam-
ple of the metavolcanic wall rock yielded a value of
0.149‰. 

The samples used for the S-isotope analyses were
also analysed for whole-rock Se concentrations. Ratios
of Se/STot x 106 range from 400 to 2000 for the upper
gabbroic unit (n = 5); from 180 to 3000 for the lower
mafic to ultramafic unit (n = 6); and from 40 to 1000
for the metavolcanic rocks (n = 6). Anomalously high
Se/STot ratios were determined to be the result of some
samples having S concentrations at or near the lower
detection limit.

Sulphide and Platinum-Group Element
Mineralogy

The basal mineralization zone, which is hosted by
feldspathic peridotite of the lower mafic to ultramafic
unit, is the primary mineralization in the Thunder intru-

sion and is interpreted to be the accumulation of
immiscible sulphide droplets via gravitational settling.
The upper gabbroic unit exhibits weak to no mineral-
ization. Ni-Cu-PGE grades are highest in DDHs
07TH004, 005, and 05TH003, but are low in DDHs
07TH006 and 05TH002. Sulphides in the basal miner-
alization zone rarely comprise up to 30 modal% and
are typically 1 to 5 modal%. Sulphide textures range
from medium- to fine-grained disseminated, coarse-
grained globular, and rarely net-textured. The primary
sulphide mineralogy mainly consists of composite tex-
tured pyrrhotite and chalcopyrite (pyrrhotite > chal-
copyrite) intergrown with minor Fe-Ti oxide. Rare
inclusions of very fine-grained pentlandite, siegenite,
sphalerite, cobaltite, cubanite. and galena are hosted by
pyrrhotite and chalcopyrite. In addition, extensive sec-
ondary graphic and nickeliferous marcasite-pyrite-
magnetite intergrowths occur replacing the primary
sulphides. 

Platinum-group minerals and precious-metal miner-
als that were identified by electron microprobe are
summarized in Table 2 with the majority being Pd-rich
telluride and bismuthide with minor Pt-rich arsenide.  

Geochronology

Three single grain fractions of zircon and four multi-
grain fractions of baddeleyite were analyzed and are
shown in Figure 4. Two of the three zircon fractions are
concordant, but all have consistent 207Pb/206Pb ages
with a weighted mean of 1108.0 ± 1.0 Ma. All four bad-
deleyite fractions are slightly discordant, and three of
them overlap within error. The weighted mean
207Pb/206Pb age of the baddeleyite fractions is 1110.3
± 0.9 Ma. As observed in this study, others have noted
a consistent discordance problem (and consequent shift
to older 207Pb/206Pb ages) for baddeleyite relative to
zircon (Paces and Miller, 1993 ; Heaman et al., 2007).
The reason for this discordance is poorly understood
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Mineral Formula Mineral Formula
Upper zone Pyrrhotite-rich massive 

  sulphide veinletKotulskite Pd(Te,Bi)
Naldrettite Pd2Sb

Basal zone Stibiopalladinite Pd5Sb2Argentian pentlandite (Fe,Ni,Ag)9S8
Chalcopyrite-rich massive 
  sulphide veinlets

Electrum (Au,Ag)

Electrum (Au,Ag)
Hessite Ag2Te

Native silver Ag
Kotulskite Pd(Te,Bi)
Merenskyite (Pd,Pt)(Te,Bi)2
Michenerite (Pd,Pt)BiTe
Sperrylite PtAs2
unknown mineral Pd3Pt3Sn

Intrusion-hosted Footwall-hosted

Table 2. Summary of platinum-group minerals, precious-
metal minerals identified in representative samples of the
various styles of mineralization observed in the Thunder
intrusion and footwall. 



but needs to be taken into account when comparing
high-precision results of other samples. In order to per-
mit the comparison of this age with earlier studies, the
best estimate of the crystallization of the Thunder
intrusion is the zircon weighted mean 207Pb/206Pb age
of 1108.0 ± 1.0 Ma. Considering the recently proposed
tectono-magmatic model of Miller and Nicholson
(2013) the Thunder intrusion fits between the initial
(1115–1110 Ma) to early (1110–1105 Ma) magmatic
stages of the MCR evolution and falls within range of
other fertile early-rift mafic to ultramafic intrusions,
such as the Eagle at 1107.20 ± 5.7 Ma (Ding et al.,
2010), Tamarack at 1105.6 ± 1.2 Ma (Goldner, 2011),
and Seagull at 1112.80 ± 1.4 Ma (Heaman et al., 2007).

DISCUSSION

Petrology

The geochemical signature of the Thunder intrusion is
broadly comparable to Sun and McDonough’s (1989)
modern plume-derived ocean island basalt (OIB). A
negative Nb anomaly for the upper most section of the
upper gabbroic unit, assimilation features (e.g. irregu-
lar quartz-rich fragments surrounded by pods of gra-
nophyre), and an up-hole increase in Th concentrations
are all consistent with contamination by older crustal
material. The radiogenic Sm-Nd and Rb-Sr isotope sig-
nature is similar to the contamination trends of the
Nipigon sills, which are interpreted to be the result of
contamination by shallow basin-filling sedimentary
rocks (Fig. 5; Hollings et al., 2007b; Trevisan, 2014).

The lack of correlation between Sri and in ƐNdt (r = 
-0.28) implies that the metavolcanic rocks that imme-
diately underlie the Thunder intrusion were not a likely
contaminant to the magma. Expansion of the radi-
ogenic isotope study is required to investigate other
possible contaminants. 

On a plot of Gd/Ybn versus La/Smn, both intrusive
units of the Thunder intrusion plot slightly above the
field of the mafic to ultramafic intrusions and sills of
the Nipigon Embayment (e.g. Hele intrusion and
Shillabeer sill, respectively; Fig. 6). The high Gd/Ybn
values are consistent with the interpretation of Hollings
et al. (2007a) that the parent magmas of the mafic to
ultramafic intrusions of the Nipigon Embayment were
derived from a deeper source than the diabase sills (e.g.
Nipigon sills). Regardless of Archean host rock, the
Thunder intrusion’s geochemical signature is consis-
tent with other known early-rift mafic to ultramafic
intrusions, including relatively high Gd/Ybn values that
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are similar to mafic to ultramafic intrusions in the

Nipigon Embayment (Hollings, 2007a), and has OIB-

like characteristics that suggest crustal contamination

(e.g. Heggie, 2005; Hollings et al., 2007b). 

The Wawa and Quetico subprovince boundary is

roughly outlined by granitoid bodies of the Dog Lake

Granite Chain and Nipigon Bay granite. These grani-

toid bodies are interpreted to have been emplaced

along crustal-scale faults that formed the terrane

boundaries as “stitching plutons” (e.g. Hollings and

Kuzmich, 2014). The spatial proximity of early-rift

mafic to ultramafic intrusions, such as Thunder,

Sunday Lake, and Current Lake, and the Dog Lake

Granite Chain suggests a possible structural control on

the distribution of mafic to ultramafic intrusions con-

taining Ni-Cu-PGE sulphide mineralization in the

northern Lake Superior region north of the Canada-

United States border. The Thunder parent magma

likely travelled along the deep-seated structure repre-

sented by the Wawa and Quetico subprovince bound-

ary, which was reactivated during the Mesoproterozoic

rifting event (Trevisan, 2014). The structural control on

the primary distribution of mafic to ultramafic intru-

sions containing Ni-Cu-PGE sulphide mineralization

in the roots of large igneous provinces has been

observed elsewhere, such as in the Huangshandong,

Huanshang, and Jinchuan intrusions in China

(Lightfoot and Evans-Lamswood, 2014). The low Mg#
(~57) estimate for the parent magma likely represents a
more evolved magma than the other early-rift mafic to
ultramafic intrusions in the MCR. The involvement of
multiple staging chambers during the ascent of the
Thunder intrusion may account for the evolved compo-
sition, possibly reflecting a conduit system similar to
the one proposed for the Noril’sk-Talnakh deposits
(Arndt, 2005). 

Mineralization

As this intrusion is hosted by metavolcanic rocks bear-
ing Ag and Au mineralization (MacDonald, 1939;
Thomson, 1989), it is possible that wall-rock assimila-
tion could account for the precious metal mineralogy
observed in the basal mineralization zone. Whole-rock
geochemistry indicates fractionated Ni-Cu-PGE pat-
terns with depletion in iridium-subgroup PGEs relative
to platinum-subgroup PGEs for the disseminated sul-
phide mineralization hosted by the Thunder intrusion’s
lower mafic to ultramafic unit. The Thunder intrusion’s
Ni-Cu-PGE patterns are similar to the upper massive
sulphide zone, semi-massive sulphide zone, and chal-
copyrite-rich veins of the Eagle deposit (Ding et al.,
2011). This similarity is consistent with an early sul-
phide liquid-phase forming deeper in the system,
which has concentrated the iridium-subgroup PGEs.
The sulphur source appears to be of mantle origin,
however, the assimilation of crustal sulphur is a possi-
bility that is hard to resolve as the wall-rock S isotope
and S/SeTot signature is similar to that of upper mantle. 

IMPLICATIONS FOR EXPLORATION

This study has improved the emplacement model for
the Thunder intrusion and has provided key insights
into early-rift mafic to ultramafic magmatism, reveal-
ing a single, differentiated, Cu-(Ni)-PGE mineraliza-
tion magmatic body that has undergone fractionation
and cumulate processes. Regardless of host rock, the
Thunder intrusion’s geochemical signature is consis-
tent with the other known early-rift mafic to ultramafic
intrusions, including relatively high Gd/Ybn values that
are similar to mafic to ultramafic intrusions in the
Nipigon Embayment (Hollings, 2007a), and has OIB-
like characteristics with indications of crustal contami-
nation (e.g. Heggie, 2005; Hollings et al., 2007b).
Based on whole-rock geochemistry and olivine chem-
istry (e.g. Ding et al., 2010; Foley, 2011; Goldner,
2011), the parental magma that formed the Thunder
intrusion is relatively more evolved than other mineral-
ized early-rift mafic to ultramafic intrusions, such as
BIC, Tamarack, and Eagle. Our research on the
Thunder Cu-(Ni)-PGE-bearing intrusion, reflects the
possible involvement of multiple staging chambers
during the ascent of a more primitive parent magma.
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The Thunder parent magma likely travelled along a
conduit through reactivated deep-seated structures dur-
ing the Mesoproterozoic rifting event (Trevisan, 2014).
The relative proximity of the Dog Lake Granite Chain
and early-rift mafic to ultramafic intrusions, such as
Thunder, Sunday Lake, and Current Lake, indicates a
possible structural conduit along the Wawa and
Quetico subprovince boundary. 
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