
Exposures of the Paleoproterozoic cover sequence to the 
Archean Hearne craton in Manitoba bridge the areas where 
similar sequences have been defined separately: the Hurwitz 
Group of the central Hearne craton in Nunavut and the Wollaston 
Supergroup of the south Hearne craton in northeast 
Saskatchewan. These sequences record rifting, basin opening 
and basin closure during the breakup of 'Kenorland' and the 
assembly of Laurentia.

In Manitoba, the cover sequence consists of a thick succession 
of quartzite, arkose, calc-silicate, psammite, semipelite and 
pelite (from base to top), which is intruded by younger, 
Paleoproterozoic, granitoid plutons, and was deposited as a 
passive-margin sequence along the rifted southeast margin of 
the Hearne craton, and/or within restricted extensional sub-
basins inboard from the craton margin. U-Pb detrital zircon age 
data presented here are comparable to similar rocks from both 
the Hurwitz Group in Nunavut and the Wollaston Supergroup in 
Saskatchewan. 

For example, quartzite samples from exposures in the Nejanilini 
and Kasmere lakes areas of Manitoba are characterized by 
predominantly ca. 2.7 Ga zircons, with fewer zircons as young 
as ca. 2.5 Ga, which is comparable to quartzite in the Lower 
Hurwitz Group and/or the lower-most Wollaston Supergroup. 
Variable amounts of Mesoarchean zircon detritus in the 
quartzites reflects the presence and degree of recycling of 
Hearne proto-crust that is largely preserved in the Nejanilini 
Granulite Domain. Psammite samples from Manitoba's far north, 
in comparison, have abundant ca. 1.9-2.1 Ga, minor 2.3-2.4 and 
variable 2.6 and 2.7 Ga detrital zircons like those from the upper 
Hurwitz Group in the central Hearne craton of Nunavut. 

This data is also similar to the Wollaston Supergroup sediments 
in northeast Saskatchewan, which, in addition, have abundant 
1.90-1.88 Ga detrital and younger (metamorphic) zircons.
Based on similarities in lithologies, provenance and 
depositional age constraints, the new data from Manitoba 
suggest that at least portions of the Hurwitz and Wollaston 
sequences are likely equivalent, and that these ca. 2.45-1.90 Ga 
cover sequences have formed contemporaneously and in a 
similar or related tectonic setting over hundreds of kilometres 
including northern Manitoba.

Regional  Geology
The southeast margin of the 

has been regionally subdivided 
into six geological domains: the 
Mudjatik, Peter Lake (present only in 
Saskatchewan), Wollaston, Seal River, 
Great Island and Nejanilini domains. 
The domains are distinguished by their 
cover rocks, the proportion or absence 
of basement rocks, and their dominant 
structural trends. The 

s presently thought to consist 
largely of Archean continental crust of 
the Hearne craton, which consists 
mainly of granitoid gneiss of 
amphibolite and granulite metamorphic 
grade. The orthogneiss contains 
enclaves of migmatized supracrustal 
rocks and is intruded by younger, 
presumably Paleoproterozoic plutons. 
Orthogneiss of possible Archean age is 
typically composed of hypersthene-
bearing granodiorite to monzogranite 
(opdalite to monzocharnockite), which 
shows varying degrees of alkali 
metasomatism and contains widely 
scattered, discontinuous inclusions of 
hypersthene-bearing, intermediate to 
mafic gneiss.
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the sediment age should be younger than ca. 1855 Ma

TCR Nd model age = 2.8 Ga

Nd (2.70 Ga) = 2.6

3200

2800

2400

2000

0.2

0.3

0.4

0.5

0.6

0.7

4 8 12 16 20 24

207Pb/235U

2
0

6
P

b
/2

3
8
U

data-point error ellipses are 2 

96-05-2013  Nejanilini Lake
Quartzite

LA-MC-ICPMS U-Pb zircon

TCR Nd model age = 3.0 Ga

 Nd (2.70 Ga) = 0.6

0

5

10

15

20

2400 2600 2800 3000 3200 3400

207
Pb/

206
Pb age (Ma)

N
u

m
b

e
r

R
e

la
tiv

e
p

ro
b

a
b

ility

n = 58
2.8-2.9

3.0

3.0
2.9-3.1

3.0-3.2

N
d

 m
o

d
el

 a
g

e 
T

 (
G

a)
C

R

<1.86

<2.50

2.58
~2.6?

2.66, >2.70

U
-P

b
 z

ir
co

n
 a

g
e 

(G
a)

MGSMGS

ol go ie cg a la  sb

uo

rti vn ea y

m

19 82

The Hearne craton cover sequence in Manitoba: where the Hurwitz meets the Wollaston

Christian O. Böhm  and Scott D. Anderson (Christian.Bohm@gov.mb.ca) (Scott.Anderson@gov.mb.ca)

Mobilizate in paragneiss contains 
metamorphic zircon: 1813 +/-1 Ma

Nejanilini Lake, Nejanilini Granulite Domain

Churchill quartzite
Quartz-arenite,
south of Seal River,
Wathaman-
Chipewyan Domain
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Mineral Potential of Manitoba’s 
Far North: A Brief Overview

Wollaston GroupWollaston Group

< 2.1-1.8 Ga rift and continental margin 
deposits
Upper: <1.88 >1.86 Ga non-marine/ 
lacustrine foreland, folding and 
thrusting?

----- ? ca. 1.92 Ga regional unconformity ?-----

Lower: 2.1?-1.9 Ga rifting to continental 
passive margin to back-arc basin

-- ca. 2.08 Ga fsp porphyry, Needle Falls Gp.--?

Hurwitz GroupHurwitz Group

ca. > 2.1 Ga intra-cratonic basin deposits

Upper: <1.96 Ga subcontinental dispersal 
(coastal, shallow-marine), folding and 
thrusting

----- 2.11 Hurwitz gabbro ------

Lower: 2.45 - 2.11 Ga super-continent breakup 
(intracratonic continental, fluvial, eolian, 
periglacial and lacustrine/shallow water)

----- 2.45 Kaminak dyke swarm ------

New data presented here indicates
time-equivalent (coeval) sequences

Wollaston Group Wollaston Group stratigraphystratigraphy

WesternWestern Wollaston DomainWollaston Domain

Upper sequence not developed or preserved

• Quartzite, psammite

• Thinly bedded siliciclastic successions 
intercalated with calcareous rocks 
(pelitic to psammitic gneisses, in part 
calcareous)

• Graphitic pelitic gneisses, silicate fac. IF

EasternEastern Wollaston DomainWollaston Domain

Two successive passive margin sequences?

• Dolomitic marble, calc-silicate, arkose

• Conglomerate, pebble arkose, musc schist

• Thick, f’gr siliciclastic rocks incl. turbiditic
deposits (arkosic psammite to pelite, arkosic
gneisses)

• Quartzite, psammite, amphibolite

• Graphitic psammite to pelite, silicate fac. IF

Detrital zircon U-Pb ages in quartzite 2.69-2.86 Ga (1816 Ma mzt),

in pelitic gneiss 2.55-2.79 Ga, (1814 Ma mzt) (Annesley et al., 1992)

upper sequence 1.88-1.92 Ga (Tran, 2001)

<1.86 Ga closure of sedimentary basins, emplacement of intrusive rocks, onset of thrusting

Modified after

The Verdict - Wollaston and/or Hurwitz Group 

rocks in northern Manitoba?

The lower Hurwitz Group comprises four conformable 
formations >2.11 Ga that contain detrital zircons dominantly 
>2.5 Ga. Equivalent formations of the Wollaston Supergroup 
may be preserved in rift and passive margin sequences below 
the Daly Lake Group along the eastern margin of the Wollaston 
Domain (e.g. quartzite-arkose in Kasmere Lake area, MB).

The upper Hurwitz Group comprises three formations that 
contain abundant 2.4-1.9 Ga detrital zircons as well as Archean 
ones. The 2.11-1.9 Ga hiatus between the lower and upper 
Hurwitz groups may be correlative with a hiatus between rift-
passive margin development and onset of Daly Lake Group 
sedimentation in the Wollaston Supergroup. The upper Hurwitz 
and Daly Lake groups are both characterized by broad 
stratigraphic regression-transgression cycles and may thus 
represent coeval sequences that formed over nearly 1000 km 
strike length.

The Paleoproterozoic cover rocks in northern Manitoba allow 
deriving the connection between coeval formations of 1) the 
lower Hurwitz and relics of pre-Daly Lake groups and 2) the 
upper Hurwitz and the Daly Lake groups.

Aspler and Chiarenzelli, 1997, Prec. Res. 81.

From: Yeo and Delaney, 2007, GSC Bulletin 588

Modified after Yeo and Delaney, 2007, GSC Bulletin 588

Wollaston vs Hurwitz: 

the comparison
10 years ago

Today

from Rainbird, Davis, Pehrsson (GSC Ottawa)

Hurwitz Group, central Hearne domainHurwitz Group, central Hearne domain Northern ManitobaNorthern Manitoba
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Kasmere Lake quartzite
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Northern Manitoba psammites are likeUpper Hurwitz Group, and 
have some of the abundant 1.90-1.88 Ga zircons the Wollaston 
sediments have.

Northern Manitoba quartzites are from older sedimentary sequences, 
i.e. like Lower Hurwitz Group and/or lower-most Wollaston Group. 

Sediment provenance: 
2.7, 2.6, 2.3-2.4 and 1.9-2.0 Ga zircon detritus

Longevity of basins: 
up to 340 My for Lower Hurwitz Group (<2.45/>2.11 Ga) 
(Possible considering maturity of sediments)

Timing of initial rifting/age of base of sequence: 
max. depositional ages for northern Manitoba quartzites ~2.50-2.54 Ga

Modified from Rob Rainbird,
Geological Survey of Canada, 2005
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• Remote 
• Extensive surficial deposits
• <1% outcrop exposure

(including shorelines)
• Poorly understood bedrock

geology
• Minimal previous exploration
• Requires use of indirect

detection methods
• till geochemistry
• indicator mineral surveys
• geophysical surveys
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• 420 archival (1977-1980) samples
• <2 um size-fraction of surficial tills
• As,Co,Cu,Cr,Fe,Mo,Mn,Ni,Pb,U,Zn

Far-north exploration:
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UraniumUranium

Recent results: highest outcrop values ranging from 
0.5 -- 0.8% U3O8, and boulders from 2% - 11% U3O8

Exploration parameters:
• Post-orogenic siliciclastic

basins
• Graphitic metapelites in

basement
• Regional basement faults

http://gsc.nrcan.gc.ca/mindep/synth_dep/uranium/index_e.php

Wollaston Domain in Manitoba: 
How far below the basal unconformity?
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Intrusion-associated polymetallicIntrusion-associated polymetallic

Exploration parameters:
• Late-orogenic granitoid
magmatism
• Intracratonic rifts, continental 
magmatic arcs
• Crustal fault systems
• Cu-Au +/-U,REE,Mo,Co,W,Sn,Ag

http://gsc.nrcan.gc.ca/mindep/synth_dep/iocg/index_e.php

Potential throughout
Manitoba’s Far North
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see Mumin and Corriveau (MGS 2004 R of A)
for IOCG potential of Manitoba’s north
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The Bottom Lines: Manitoba’s Far North hosts a Paleoproterozoic cover sequence coeval to
parts of the Wollaston and Hurwitz groups that, together with its basement and younger intrusions, 
is underexplored but has excellent potential for U, Au, IOCG, base metal and diamond deposits.
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is underexplored but has excellent potential for U, Au, IOCG, base metal and diamond deposits.
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• Platform/rift sequences
• Restricted rift-basins
• High heat-flow
• Exhalative activity

• Regional heavy mineral sampling
• Significant numbers of gahnite grains
• BHT or SHMS prospectivity
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Magmatic Ni-Cu-PGMsMagmatic Ni-Cu-PGMs

Exploration parameters:
• Rift-related ultramafic-

mafic magmatism
• Platform/rift sequences ??

modified after Corrigan, 2003
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• Subaqueous bimodal 

volcanic rocks 
• Arc/back-arc volcanic 

settings
• Subaqueous rift 

sequences
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