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Regional context of the Rainy River transect
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@O Gold occurences 3{\ Active gold mine

Seismic transect
------------- Lineaments (topographic and magnetic)
mmmmm Deformation zones (faults and shear zones)

Fold axis: Bedding:
—4— Anticline ¥ Top from pillows

—¥— Syncline
Middle to late precambrian:
Mafic intrusive rocks:

- Diabase

Archean:
Felsic to intermediate intrusions:
Late tectonic intrusions:

Porphyritic quartz monzonite and granodiorite
monzonite equigranular, pegmatite and aplite

Synvolcanic intrusions:
Granitic intrusions:
Trondhjemite, tonalite,

* Top indicated by arrow

s

- Intermediate intrusions:

Diorite, quartz-diorite, tonalite, syenite
and syenodiorite
Intravolcanic intrusions:
Quartz-feldspar porphyry, quartz porphyry,
quartz-feldspar phyric dikes and sills
Gneissic felsic intrusions:
Gneissic dome:
Gneissic tonalite-granodiorite, migmatitic gneiss
Mafic to ultramafic intrusions:
Mafic to ultramafic intrusions:
Gabbro, norite, pyroxenite, horblendite
anorthosite, anorthositic gabbro

Metasedimentary units

- Iron formation

- Clastic metasedimentary rocks:
Wacke dominated, sandstone, siltstone
rare conglomerates (Porcupine-type basin)
Metavolcanic units
Felsic to intermediate metavolcanics:
Rhyolitic and rhyodacitic flows, tuffs and
breccias, rare metasedimentary layers
Mafic to intermediate metavolcanics:
- Middle mafic group
(low and high magnetic susceptibility):
Basaltic and andesitic flows, pillowed flows,
rare porphyritic flows, gabbro intrusions (sills and
dikes), tuffs, rare metasedimentary layers
E Lower mafic group:
Basaltic and andesitic flows, pillowed flows,
porphyritic flows, rare gabbro intrusions (sills and
dikes)




Regional context of the Rainy River transect
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Regional context of the Rainy River transect
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» Stratigraphy of RRGB

| » Timing of the felsic volcanism related to Au
______ mineralization

> Geodynamic and volcanic context favorable for
~ /7 the formation of these deposits?
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Regional context of the Rainy River transect
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» Synorogenic sedimentary basins and major
deformation (Qdz) zones

BUT poorly endowed:
» Geometry of deformation zone at depth
» Crustal stratigraphy and architecture

» Comparison with endowed transects from the
Abitibi subprovince

| » What parameters control the endowment of
deformation zones?
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Exhumation of the Morson gneissic dome
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Volcanic stratigraphy of the RRGB:
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Felsicvalcanociasticantt o~ Adjacent to Sabaskong batholith :
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Stratigraphy of the
RRGB:

[1I- Coherent felsic unit

Felsic coherent unit

= Fault modified contact

Middle mafic unit * Fault modified contact with
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Pinewood Lake Burditt Lake
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Z Stratigraphy of the
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Synvolcanic Au-Ag sulphide mineralization (Rainy River gold mine)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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» Chlorite-sericite  alteration
overprinted by Bt-Grt-Ky
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Synvolcanic Au-Ag sulphide mineralization (Off Lake)
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Alteration related to the Au-Ag mineralization (Off Lake)

 Chlorite-sericite-epidote-tourmaline alteration

« Alteration assemblages overprinted by Bt-Grt-Sill-
Ky assemblage (metamorphism)

« Aluminosilicates
= metamorphism of argillic alteration assemblage

 Dissolution holes and hydrolysis of plagioclase
consistent with argillic alteration (acidic fluids)

 Similar alteration assemblages described by Pelletier
et al., 2016 for the Rainy River gold deposit

= Same hydrothermal system




Textural characteristics of the Au-Ag mineralization (Off Lake)

Ag-Au inclusions

» Base metals sulphides:
* Py-Po-Sp-Cpy-Gal

» Ag-Au inclusions in
pyrite

» Remobilization of Au
in  fractures  during

deformation related to
the HPdz

> Au and Ag correlated
with As, Bi, Te and Sb

= Magmatic fluids input?



Petrogenesis of the RRGB and sources of melt:
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Timing of the felsic volcanism related to the Au-Ag
sulphide mineralization

0.195 ¢

0.193

0.191

207Pp/206Php

0.185 r

0.183

0.181

0.194

0.192 ¢

0.190

207pp/205Pf

0.186

0.184

0.182

0.189

0.187

0.188

“|‘ Quartz-felsdpar porphyry (Off Lake)
o Intercept at
21807 97194541 Ma
| MSWD=0.21
| n=30
°
“I e
,J/
L n 1 n 1 ] L n 1 L L n
1.3 15 1.7 1.9 241 23 25 2.7
238|J/206Pp
T . .
T Synvolcanic Tanalite
‘ 27276+ 7.8 Ma
\I MSWD=0.23
| n=45
1.3 1.5 17 1.9 2.1 23 25 27
238(J/206pp

Number

Number

Inheritance

Quartz-feldspar porphyry

Synvolcanic magmatism
2700-2720 Ma AN

L ( |

n=71

T — -t
2600 2700 2800

2500 2900
207Pp/208 Pb Age (Ma)

3000

Synvolcanic Tonalite ‘
30 ; Inheritance

Synvolcanic magmatism |
2700 - 2720 Ma =y

25
20
15

10 2740 - 2800 Ma

5] 2820 - 2880 Ma

o B i

n=114

2500 ‘ I 2600I ‘2700 2800
207pp/206 P Age (Ma)

2900

3000

« Felsic coherent unit and synvolcanic tonalite-
granodiorite intrusion of the Sabaskong batholith
are coeval (2719-2727 Ma)

* Presence of inherited
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« Mixing trend between evolved crustal signature
and mafic component

= assimilation of deep gneissic crust
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Timing of the felsic volcanism related to the Au-Ag

sulphide mineralization » Deposition of the felsic volcanoclastic units of Burditt
and Pinewood Lake are coeval (2715-2716 Ma)

e ! Tuff breccia (Burditt Lake) & T =106 | = Similar to ages of the felsic volcanic unit of the Rainy
. B \ ruption of it breccia - - -
| iber2ema " s River gold deposit (2716 + 1 Ma) (Hamilton 2008,
\ MSWD=0.28 .
SO h Pelletier et al. 2015)
0.194 | s : o5
| = Mineralization of Off Lake and Rainy River are related
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¥ o - o « Minimum lifespan of the felsic volcanism
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Sabaskong batholith

Dabie ultramafic intrusion Kingsford intrusion - Qdz—» \ Felsic volcanism y (2720 £ 3.8 Ma]
7 (2088-2691 Ma) {2686 + 4.1 Ma) -, i ] (2721-2717 Ma)

M¢ Crustal architecture of

Upper crust:

*  Weak seismic reflectivity the RRGB US|ng

. Reflectors (sills/dikes?) dip toward to the S

in the northern part and toward to the N in QEOIOg |Ca| and

the southern part (Dome-and-keel structure?)

«  Lower limit of the RRGB at ~5-9 km geophyS|Ca| data

Middle crust:

» Reflective crust between 9 and 15 km
Less reflective domains = probable
intrusions

* Interlayered mafic and TTG gneiss

» Depth extent of faults ~12-15 km

e
e

= Greenstone belt .

-

.' ‘-
|<— Seismic crust —

Brittle-ductile
transition
L]

(] ‘ i
%”W(ﬁ \ | [l ! % i
i W L SR ‘
| |<7 — Asei"smi‘:cru:s.t‘- —>| - | o '

Lower crust:

*  Weak seismic reflectivity

. Subhorizontal reflectors

*  Ductile homogeneous crust?
. Moho at ~37 km
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Upper crust:

Resistive crust (R1, R2 and
R3 anomalies)

= Greenstone belts
Subvertical relatively
conductive corridor =
Extension of the Qdz at
depth?

= Implication for the Rainy

River deposit?

Conductive zone to the
South (C1)
= Ni-Cu Dobie ultramafic

intrusion

Middle and lower crust:

Conductive crust
=TTG gneiss
Conductive anomaly
(C2 and C3)

= Gneissic domes?
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circa 2669 Ma | Inversion: thick-skinned thrusting & rapid filling of Timiskaming basin(s) Bleeker (2012)
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+ P Upper alluvial fan conglomerates and
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+
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Sabaskong batholith
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Seismic crust

Brittle-ductile
transition

Aseismic crust —>

Rubingh (2020)

Larder Lake transect:

Large gold deposits (11Moz Kerr Addison) associated with the

main LLCDZ.
Strong iron carbonate alteration, quartz and quartz — carbonate

veins
The LLCDZ can be traced up to 30 km on the seismic section



Summary

Morson gneissic dome:

« Exhumation of old gneissic crust (2820 Ma) underlying the Rainy River Greenstone belt

* Gneissic crust was reworked during magmatic events related to the formation of the RRGB (2750-2700 Ma)

« Exhumation of the gneissic dome related to transpressive deformation induced by a NW-SE regional shortening
consistent with structures observed in the RRGB

Rainy River Greenstone Belt:

« Off Lake and Rainy River mineralizations belong to the same volcanic center

« Short-lived volcanic system ~4-5 Ma (2720-2716 Ma)

Mather sedimentary basin:

* Porcupine synorogenic basin
 Sedimentation occurred between 2696 + 1.2 Ma - 2686 + 1.2 Ma
 Proximal sources of sediments

Quetico deformation zone:

Wide E-W mylonitic corridor

No carbonates alteration and gold mineralization

Moderate conductive corridor = moderate alteration and fluid flow

Limited depth extension of the Qdz (~12 km) can explain the absence of economic gold mineralization?
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