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What is Metal Earth?

o METAL EARTH is a collaborative research project focused on metal endowment in the
Precambrian shield.

o ltis led by the Mineral Exploration Research Centre (MERC) of Laurentian University.
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Metal Earth Four Main Components

« Craton Scale Research: investigate the architecture of greenstone belts and
their link with surrounding granitoids during craton assembly and mineral district
formation

« Data Analytics Research: Develop data integration, analysis and interpretive
tools to predict metal endowment and guide exploration

» Thematic Research: to address specific processes or questions on metal
endowment
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* Transect Scale Research: resolve the lithospheric-crustal architecture and fluid
pathways, providing a geological and geophysical framework to resolve the
differential endowment of terranes and structures
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All of this to address the MAIN QUESTION of Metal Earth: Why are greenstone belts
enriched in metals and others not. What are the processes or factors responsible for the
preferential metal endowment of greenstone belts?
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OUTLINE

* Overview of the geology of the two main greenstone belts in the eastern
Wabigoon subprovince: Onaman-Tashota Belt and Beardmore-Geraldton Belt;

* Comparison of their structural history, including the relative and absolute timing of
structures in the two belts;

* Comparison of the gold mineralization history of the two belts;
* Integration of these results with the new seismic and MT transect;

* Summarize the factors and processes responsible for the preferential gold
endowment of the eastern Wabigoon subprovince.
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Overview of the geology of the
two greenstone belts in the
eastern Wabigoon terrane

Onaman-Tashota Belt

(eastern Wabigoon terrane) Mineral occurrences:

O « Au: Au-Zn: Au-Cu;
Au-Sb

O . Ag

B + Base metals: Cu;
Zn; Zn-Pb; Cu-Zn-
Ni; Cu-Zn; Cu-Zn-
Pb; Cu-Ni; Cu-Au-

(< 100,000 ounces gold)

’| Beardmore-Geraldton Belt

Ag; Cu-Au;

A .
(eastern Wabigoon Terrane) M_o
(> 4 million ounces gold) O- Ni

Quetico subprovince

Compiled from Stott et al., 2002; Hart et al.,
2002a,b,c; Lemkow et al., 2005

endowment?

Aeromagnetic map — 1VD

Is this difference in architecture between the
Onaman-Tashota Belt and Beardmore-Geraldton
Belt responsible for their differential gold

Different Architectures...

Dome-and-keel
architecture

folded volcanic units in
een granitic domes

Onaman-Tashota Belt

n \A/ahicnan

00,000 ounces gold)

Beardmore-Geraldton Belt

Linear accretionary

(eastern Wabigoon Terrane) architecture
Interleaved panels of

volcanic and sedimentary
Quetico subprovince units

(> 4 million ounces gold)
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Volcanic stratigraphy
Onaman-Tashota Belt
Beardmore-Geraldton Belt

Onaman-Tashota Belt
Mesoarchean
2975 Ma —2922 Ma

Neoarchean
2775 Ma —-2722 Ma

Beardmore-Geraldton Belt
Neoarchean
2725 Ma

Clastic sedimentary: OTGB: <2713 Ma
Quetico subprovince and BGB (2700-2694 Ma)
English River: <2713 Ma

/Deeds, e

' Gzowski, v
Sollas, Shefl | BGB (2725 Ma)
2 Croll Lake /Metcalfe-Venus A. IM
o Su},lfvan [689-2700 M“vc leanic (~2722-2734 Ma)

273335 Ma Vo]
/ 72737-5 Ma ,Nom,!

Wind|
‘ Jackson \ -,;32
! 684 Ma Ma |
‘ |

Elmhirst-Rickaby A.
( intermediate volcanic
and synvolcanic

plutons (~2732-40 Ma)

Willet A.
mafic voleanic —
(<2740 Ma) Kaby,
Elmhirst
Elmhirst-Rickaby A.
mafic volcanic
Onaman A. mafic
volcanic (~2775 Ma) On/a;n‘!an
. 2768Ma
obins! il

~ Mesoarchean { ust
“Toronto A. mafic to felsic vol

(~2922 Ma)
AN S S N A N
Tashota A. mafic volcanic

105 TR0 ) —

Neoarchean sedimentary
assemblages
Onaman-Tashota Belt

Humboldt assemblage
<2713 Ma

Albert-Gledhill assemblage <2710
Ma

Conglomerate assemblage
<2707 Ma

Humboldt-Nipigon conglomerate
<2671 Ma

Beardmore-Geraldton Belt

BGB metasedimentary rocks
~2700-2694 Ma

Quetico Subprovince
Turbidites ~2700-2694 Ma

Quetico subprovince
D Fine clastic sedimentary rocks

Beardmore-Geraldton belt

- Fine to coarse clastic
sedimentary rocks

] Mafic to intermediate with
lesser felsic volcanic rocks
Conglomerate assemblage (<2707 Ma)
I:J Coarse clastic sedimentary rocks
Albert-Gledhill assemblage (<2710 Ma)
D Coarse clastic sedimentary rocks

D Wacke

Humboldt assemblage (<2713 Ma)
l:] Intermediate to felsic tuff

Compiled from Stott et al., 2002; Hart et al.,
2002a,b,c; Lemkow et al., 2005; Téth 2018

METAL EARTH
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Onaman pluton and tonalite gneiss -

composite massive and gneissic
granitoid intrusion with amphibolite MesoarChean to
2923 - 2672 Ma Neoarchean

# i i > . . .
_ _ IEsnagami batholith (2921 Ma) intrusive rocks in
Syn-volcanic plutons: 2780-2720 Ma ) JEPe r? nta rga rl]t-
- Onaman tonalite 2768 Ma // ashota be
- Kaby pluton 2734 Ma ARCHEAN

- Elmbhirst pluton 2731-2738 Ma
- Crooked Green intrusion 2732-

2735 Ma

- Elbow Lake pluton 2722 Ma

Syn- to late-tectonic plutons 2700-

2680 Ma

Gzowski pluton 2698 Ma
*Sheff pluton 2698 Ma
*Deeds pluton 2694 Ma
*Sollas pluton 2692 Ma

Jackson pluton 2684 =3 Ma
(Hamilton, 2019-2020; pers. comm.)

. Onaman piuton

l:l Diorite to quartz diorite
\:l Tonalite to granodiorite

[ ] Granodiorite to tonalite
l:l Tonalite to granodiorite
NEOARCHEAN .
[] Granit to granodiorite

‘:‘ Granodiorite, monzogranite,
1

monzonite
Gabbro

Compiled from Stott et al., 2002; Hart et al.,
2002a,b,c; Lemkow et al., 2005; Bjorkman 2017
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Neoarchean intrusive rocks in the Beardmore-Geraldton Belt

449960 m E
5490347 m N~}

Map from Téth et al. (2022)

BGB-VM-2011-06 (210533): Quartz porphyry
—r . Sl

o 2694041 10Ma %;/*“’/ 1

. Croll Lake stock  2690+1 Ma (Corfu, 2000) L m ]
20 ,‘; 2520 /ii?g/” _

Quartz-feldspar porphyry 2694+1 Ma (T6th et al., 2022) "
" 5 = e A A ]
VI M~ sl METAL EARTH T N R T




2024-11-07

Overview of geology of the Onaman-Tashota Belt and Beardmore-Geraldton Belt

Onaman-Tashota belt Beardmore-Geraldton belt
Neoarchean volcanism (2722- 2780 Ma) Neoarchean volcanism (ca. 2725 Ma)

Volcanism Mesoarchean volcanism (2922 Ma -2975 Ma)

it
Al

A Turbidites and polymictic conglomerates Turbidites and polymictic conglomerates
‘ :;‘ Sedimentation | (2713 Ma - 2692 Ma) (2700 Ma - 2694 Ma)
f\(/J
=
Neoarchean plutonism Neoarchean plutonism
) Syn-volcanic pluton (2780 Ma - 2720 Ma) Late syn-tectonic plutons
Plutonism
Late syn-tectonic plutons (2700 Ma - 2680 Ma) (2694- 2690 Ma)

Mesoarchean plutonism (2922 Ma)

!:3 LaurentianUniversity
UniversitéLaurentienne
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Structural Geology of the Onaman-Tashota
Belt and the Beardmore-Geraldton Belt

What are the important structures?

Regional foliations

( Prominent N-S striking S1 foliation in the central part
of the Onaman-Tashota Belt
\

fProminent E-W striking S2 foliation in the northern and
southern part of the Onaman-Tashota Belt, and Beardmore-

Geraldton Belt
\_

Geraldton Belt

( Prominent NE-SW striking S3 foliation in the Beardmore- ]

\,

Compiled from Stott et al., 2002; Hart et al., 2002a,b,c; Lemkow et al., 2005; OGS MDI July, 2018




2024-11-07

Structural Geology of the Onaman-Tashota
Belt and the Beardmore-Geraldton Belt

What are the important structures?
Deformation Zones

\

(D1 Tashota deformation zone (TDZ)
» N-striking deformation along batholith-volcanic contact

\.

(D2 & D3 Humboldt Bay deformation zone (HBZD)
» E-striking deformation corridor within the OTB

)

he OTB
\.

(D2 & D3 Paint Lake Fault (PLF)
o {E—striking deformation zone separating the BGB from

~\

the Quetico

.

(D2 & D3 Quetico Fault (QF)
* E-striking deformation zone separating the BGB from

\

J

Compiled from Stott et al., 2002; Hart et al., 2002a,b,c; Lemkow et al., 2005; OGS MDI July, 2018
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[ Mafic Voleanic Rocks.

[0 Felsic to Intermediate Volcanic Rocks
Toronto Assemblage (<2922 Ma)
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Unsubdivided Neoarchean Plutonic Suites

ssae00

ss64000
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[ Robinson Pluton (Lte, undated)

ssaz000

5550000

— O Troreerat s
AL m—

Northern Slruclural) &
Domain 7[

Z
L

\

Central Structural

Domain

#

5554000 555600 sssa0

5552000

ss50000

7.

_

4

0
%,

Y
_
_

o
44

_

%

,:;/;
%

N
N
Ry

S

_

=

S

/ '0
»

"o
7

SN
N

%
%
b

NS

\‘ﬁi\\

Z72
/ U

7 A A
Southern Structural

& N

Kipper-Tashota
v A
4

NS
NN
{sS

A N
PR ;\r,
£

&\

o

<

main

N

Kilometers
4

ss68000.

5508000

S55H000 5558000

S553000

ssshooo

456000

S,F, axial trace

Structural Geology of the Onaman-
Tashota Belt

D1 deformation event
Tashota deformation zone

Ben Mark (MSc, in progress)

S, foliation

* Dominant foliation in the central part of the OTB, where it wraps

around older Mesoarchean and Neoarchean syn-volcanic
intrusions

L, lineation

Steep mineral and stretching lineation along S, and
defined by mineral streaks or elongate clasts
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D, deformation event - Age constraints

Quartz-feldspar porphyry and tonalite dikes contain S foliation in
the Humboldt Bay deformation zone and Tashota deformation zone,
respectively

Crystallization age of dikes:
HBDZ: 2699.1+1.7 Ma TDZ: 2699.5* 1.6 Ma
Maximum age of D, is 2699 Ma.

Jackson pluton granodiorite crosscuts “* [Fesparquarz porphyy
S, foliation and is itself not foliated 192570139

Crystallization age of Jackson pluton:
2684 =3 Ma

Minimum age of D, is 2684 = 3 Ma.

0.520

0518

D, occurred between 2699 Maand  °=* 21:76 000226501 £17Ma
2684 Ma R

0514

ppysy

130 131 132 133 134 125

U-Pb ages: Hamilton, 2019-2020; pers. comm.

Structural Geology of the Onaman-Tashota Belt
D2 deformation event

Lunch outcrop in D1 Tashota deformation zone | -
P w

F2 axial trace

y

e

L

P raco gl

Ben Mark (MSc, 2023)

Compiled from Stott et al., 2002; Hart et al., 2002a,b,c; Lemkow et al., 2005; OGS MDI July, 2018
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7690

T ) a0 7780

D2 deformation event in OTB :

N-S striking S1 foliation is transposed parallel to EW-
striking F2 folds and S2 foliation along the Humboldt
Bay deformation zone.

ss36240

ss36230

S2 foliation and F2 folds become the most prominent
structures from the Humboldt Bay deformation zone to
the Paint Lake Fault along the southern boundary of the
Onaman-Tashota Belt.

D2 bracketed between 2699 Ma and 2667 Ma (4°Ar-3Ar
ages from amphibolite; Culshaw et al. 2006).

s536200 ss36210 ss36220

ss36190

Toth et al. (2019)

836210 ss36220 836230 836240

836200

5536190
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w60 w0 s o w0 e s
Legend [ Bi-Crb-quz stockwork
[ coarse massive mafic flow | dike [] | [ bonate vein
B vittovcd masic flow [T silistone [ orp Quart/-carbonate veins
[ matic tuff and undevided mafic volcanic rocks ===== silistonc ---- QFP B ovorburden

D5 deformation event- OTB

Expressed by Z-shaped F3 folds with an axial plane
slaty cleavage or crenulation cleavage

EW-striking dextral faults or shear zones

<2667 Main age Ben Mark (MSc, 2023)
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-
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Structural Geology of the Beardmore-Geraldton Belt

The BGB consists of interleaved panels of sedimentary rocks and volcanic rocks, which are cut by the Croll Lake
stock at the eastern end of the belt.

- 795 Proterozoic Archean Felsic and intermediate Exposure
,Ko}“~~\ 90° . . . volcanic rocks Tociti
b \ 550 I Mafic intrusives  [_] Tonalitic rocks X ocation
} > HBT . Bl Mafic volcanic rocks .
| 7y Al Archean Il Gabbroic rocks A Tectonic
| L ——— =1 Faults correlation arca
{ = itoi astic sedimentaty. Road with designation
Granitoids ocks -an- e g 5133222 ﬁ 113 A

Map from Téth et al. (2022)

All D1 to D3 structures are observed in the Geraldton area within the 1 km wide Bankfield-
Tombill deformation zone.

L e T — P Graldin T —— e
g Lake — .“§" ‘A' g g; 174 §
g g ~ 2 2 g
1S | = A a kdl o ‘© 5503500N—
'
Bankfield-Tombill L,
= -

deformation zone

=

Kenogamisis
Lake

5502500N—

ARCHEAN C
onglomerate
- Volcanic tuff,
breccia Il  !ron formation - Boundary of \ >
L the BTDF R
I Diorite, gabbro o Feldspar-quartz . [ ] Exposurcs:
e porphyry et Fault 1. Headframe 2. OPP
Turbiditic 3.F Zone 4. Portal N
sandstone to F2 Fold axial < Trans-Canada .
‘‘‘‘‘ 4 —11=- K 5. Bankfield-Tombill 200
mudstone : plane & plunge = Highway 11 Fault et

Téth et al. (2023) JSG
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Trace of S1
foliation

- Iron formati & o o
P i muone. - Teeor 2 plion @ Headframe exposure
sandstone-iron formation . Trace of §3 foliation
Bl Mafic dike o P 3"9"},,,%\
d f i i Strikeand dip of bedding (s0) ~ A¥elplancollfolds 50
D1 deformation event s BRI L e o
AR T
Isoclinal F1 folds with axial planar S1 foliation A Do 502995
. Trace of bedding

Bedding-parallel in iron formation and
sedimentary rocks

502990 ml

Observed in mafic dikes and QFP intrusions

i3

Téth et al| (2023) JSG

02600 —

" 2 meters
k N . | N
Bankfield-Tombill E Fe e ey 504240 mE

504230 mE 504235 mE
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0
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o porphyry —-=" Fault 1. Headframe 2. OPP
Turbiditic i L 5 3.F Zone 4. Portal N
[] sandsioncto v old axial 3y~ TonsCanada 5. Bankfield-Tombill 500
mudstone plane & plunge Highway 11 Fault —
DZ deformat'on A 5031(‘)0mE | 503“‘30‘:\5 ‘ 503200 mE l 50322|0mE ‘ 50324‘me sosz(l)()mE,ﬁ,L/ 503280 mE
and (
] — — o Eﬂfssoslow
R B X =" I (R =N Y == W NN o T
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OPP exposur
l

e & -
Lﬁ.wﬁ/ B - TR\ ;F E —
—€

event

5 metres

Development of D2
deformation zone and
regional S2 foliation

Refolding and
transposition of F1
folds and S1 foliation

| 503060 n'||

Axial plane and plunge . ’
] ot d of F2 t'zolds pung x{, L3 Lineation
. . Interlayered mudstone-sandstone Interlayered mudstone- <L, Sikesnd dinof beddin
ObserVEd n maflc |:I with minor iron formation I:I sandstone B & ™~ Dextral shear band
. X Strike and dip of Trace of main
dikes and QFP Interlaminated mudstone- ,}ﬂ V{’ foliati S e "
- sandstone-iron Tormation Feldspar-quartz porphyry S2, S3 foliation foliation or bedding

intrusions };"(, Plunge and dip of

- Tron formation - Mafic dike

F2, F3 folds Toth et al. (2023) JSG
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T T T T T T
504140 mE 504160 mE 504180 mE 504200 mE

() Portal stripping

T T
504100 mE 504120 mE

5 metres
I

D3 deformation

event — ' = e
| Pl < o— = o = 8 ssoor00m

, — [ SR el
Dextral transpression | g < ieisme——oebe = — F - N 2 .88 —
and reactivation of | T @ i = R — e .
D2 deformation 7> T N%Sm»? ' . e 8L
zones . ' ‘;:\*“ % \ ’ —
L E\ &  Doen — T 0B85 | s502680mN;

5502660 mN
— L | . L
Strike and dip of bedding: Saa Dextral shear band
L L upright, overturned

l:l Int&:’l?yered mudstone- I:l Conglomerate >/, y/ gténkse3 a;uli' dip of ~_ gﬁzﬁgﬁ ‘:rallidding
sandstone 3 oliation

- Interlaminated sandstonie- [] Feldspar-quartz porphyry Plunge and trend of axis AAA Fold axial plane and
iron formation B Mafic dike KA ofz-and S-shaped folds </ plunge:F1,F2, F3
Green mudstone with minor Rusty iron-rich Trend and plunge of

|:| iron formation altegtion —_ *{ stretching lineation Toth et al. (2023) JSG
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Chronological constraints on the deformation events in
the Beardmore-Geraldton Belt

D1 is bracketed between 2694 Ma, S1-foliated QFP intrusion, and
2690 Ma, the age of the Croll Lake stock.

D2 and D3 events must be less than 2690 Ma.

B 95
55050
Z9%0 9

Felsic and intermediate

. volcanic rocks

[ Tonalitic rocks R

. Il Mafic volcanic rocks

Il Gabbroic rocks A
=4 Faults
a1 Road with designation

number

Proterozoic Archean

[ Mafic intrusives

Exposure
location

Tectonic

Archean 5
correlation area

[ Granitoids

Clastic sedimenta
[ i

rocks 449960 m E

5490347 m NN\

i Beardmore

428521 mE
5490316 m N

———
1:150,000 N

Map from Téth et al. (2022)

Comparison of structural geology of the OTB and the BGB

Beardmore-Geraldton belt
Formation of linear accretionary belt by thrust

Onaman-Tashota belt
Formation of dome-and-keel architecture

charac* . “ntary panels
graniti Coeval development of the dome-and-keel

D1 infoldir  Onaman-Tashota belt and linear accretionary Beardmore-
the doi Geraldton belt

<2699.1+ 1.7 Ma - 2684 Ma

2694+/-1 Ma - 2690 Ma

Regional fold and E-striking S, foliation

D2 deformation zones (e.g. I
deformation zone)

2699 Ma - 2667 Ma

Regional fold and E-striking S, foliation

rones (e.g. Tombill-Bankfield

Same )

<2690 Ma

Z-shaped F3 folds and minor F-striking
dextral transcurrent fe

<2667 Ma

Dextral shearing. reactivation of D2 deformation

14
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Gold-bearing quartz veins were
emplaced early in the Onaman- it
Tashota belt during the development
of its dome-and-keel architecture.

Golden Mile East extension

3517790

3517780
1

Quartztchlorite+sulfide veins
Mafic dikes

3517760
|

‘lomalite
Veins

T, Z-shaped fold axis

Main foliation: S,
Dextral Qz-filled tension gashes
F. S-shaped fold axis

el | |

S. foliution
Sinistral shear fractures

4
" Lslineation

453140 453150 453160 453170 453180

Gold in the
Beardmore-Geraldton
belt

F Zone

PROTEROZOIC Bedding N S2 N

[ Diabase dyke

ARCHEAN

I Quartz-feldspar porphyry

- Iron formation

|:| Polymigtic conglomerate N=5 =15
[ Turbiditic sandstone 013/06 009/06

I Chiorite schist

[ Dpiorite

[] Mafic metavolcanic rocks
W F2 Fold axial plane & plunge

—r Boundary of Tombill-Bankfield
deformation zone
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New Highway 11

_WéSte Rock
Storage Area

504875
504885
504890
504895
504900
504905
504910
504915
504920

5502940

5502935

5502930

5502925

5502920

5502915

5502910

Téth (PhD thesis 2019)

5502905
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Early syn-D1 gold "

mineralization
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North Zone
Hard Rock Mine

Open stope

Iron formation

Sandstone

Lafrance et al. (2004)
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F Zone

Later syn-D2 auriferous veins

Extensional veins cutting across the axial plane of S-shaped F2 fold

= e

A 2

S-shaped folded extensional vein

Toshita - Onaman Terrane

Missing Link gold occurrence
along Paint Lake Fault

MacLeod-Cockshutt

Téth et al. (2023) JSG

Missing Link
s2 exposure
Flattened
pillows
overprinted
by S-folded
extensional
vein

_~" Foliation trace A
Pillowed mafic o Quartz-ankerite
Dextral z - volcanic rocks 7 S foliation / vein N
=) Fe-carbonate 27 83 foliation >~ Setland 2 meters
shaped =~ alteration 7 F3foldaxis 7 set2veins -_—
flanking b i i N
structure
along
extensional
vein $2 foliation $3 foliation F3 fold axis; n=3 Set 1 veins; n=16
n=13 n=5 &axial plane; n=3 Set 2 veins; n=2
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Toshita - Onaman Terrane

Z-shaped F3 fold parasitic to map-
scale F3 fold hosting mineralization
at the Leitch-Sand River mine

T
87'00° '\

(Longlac

Leitch — Sand River Mine
Western Beardmore-
Geraldton Belt

ARCHEAN

Southern Sedimentary Unit /¢
- Iron formation //"
[ Turbiditic sandstone A
Central Volcanic Unit s
E Intermediate pyroclastic /

and flow rocks

Bedding: upright, overturned
$2;83

F2 axis

Shear zone

Trace of F2 axial plane with
plunge direction

Road

Lafrance et al. (2004)

MacLeod-Cockshutt Km
T T T T T T~ _~| Southlimb of Beardmore syncline
Central Volcanic Unit " == Bedding N S2 N
L
343/06 343/06
L2 S3 N

QN-Z}
330/06
Bedding_N s2 N
N=145 QN-]GQ
171/12 157/12

Flaxis
g L2 N S3 N
N=30
264/60
F3 axial N=5 N=56
plane 134/12

N=16
145/18

Leitch-Sand River vein system
emplaced during D3 dextral
transpression across the
Beardmore-Geraldton Belt

Leitch & Sand
River Mines

. :Sand River: :
Shaft e _
0 200 |HEM I[ron Formation - Vein
Metre [C—1 Sandstone — ~ 'Fault
Volcanic rocks = Bedding trace
....... Road
&

No.1, No.3
No.4 veins

\ No.1, No.3
ws

Z

Shear
fractures

Tension fractures
parallel to bed

\

Lafrance et al. (2004)
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Comparison of gold occurrences in Onaman-Tashota Belt
and Beardmore-Geraldton Belt

Onaman-Tashota belt Beardmore-Geraldton belt
Structural : Deformation zones and regional fold
. Deformation zones .
association hinges

D1 accretion along the southern margin of the

Structural . >
D1 dome-and-keel development Wabigoon subprovince

chronology . .
D2 deformation zones and fold hinges
D3 dextral transpression
Total production <100,000 ounces gold > 4 million ounces gold

— — LaurentianUniversit
nn -] Univers'\télaurentier!ne

VI~ skl METAL EARTH FARQUALL i

FCOLE DES SCIENCES DE LA TERRE.

AT THE HARQUALL SCHOOL OF EARTH SCIENCES

Seismic and Magnetotelluric
(MT) Transect

Transect Lines in Red

LN301 and the first 25 km of LN311 cut
across east-trending stratigraphy.

The last 25 km of LN311 are oblique and
at 45° to stratigraphy.

LN301 —— Railway

— Queticg Secondary road
Compiled from Stott et al., 2002; Hart et al., Trans Canada_
2002a,b,c; Lemkow et al., 2005; Bjorkman 2017 \ s = ,NX ubprov nce ~ Highway 11
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Seismic Transect I
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Interpreted Seismic Transect
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MT Transect
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Seismic and MT Transect
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Key Take-Aways

(1) The development of the dome-and-keel architecture in the Onaman-Tashota Belt was coeval with the
development of the linear accretionary architecture of the Beardmore-Geraldton belt.

(2) Gold mineralization was emplaced early during the development of their dome-and-keel and linear
accretionary architecture.

(3) The more gold-endowed Beardmore-Geraldton Belt coincides with more conductive (or less resistive)
and less reflective steeply-dipping zone(s) on the combined Seismic-MT transect.

(4) The gold-endowed Beardmore-Geraldton Belt differs from the less-endowed Onaman-Tashota Belt by

the presence of multiple steeply-dipping penetrating structures and their reactivation during multiple
gold mineralizing events.

Linear accretionary belts are more prospective than dome-and-keel belts!
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Abitibi greenstone belt

OPATICA SUBPROVINCE

_ ORVINOG
2 0383N0

1
50 —F

PONTIAC SUBPROVINCE

PALEOPROTEROZOIC ARCHEAN
- Clastic rocks |:] Siliciclastic rocks E Intermediate to felsic intrusions

i . . VMS DEPOSITS (past and current producers)
I:I Voleanic rocks - Mafic to ultramafic intrusions & CuZn:AutAg B Au-rich [ Auriferous

\ Faults, high-strain zones,
and shear zones

Modified from Monecke et al. (2017) — Reviews in Economic Geology, v. 19, p. 7-49
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Structural evolution of the northern Abitibi

Lebel-sur-Quévillon Attic Comp lex D3 Formation of EW regional folds and foliation

< 2695 to 2680 Ma

© EEmm -
s (R

m
LI

- 2730 & 2717 Ma <& 2731 -2728 Ma -

D1-D2 Dome-and-keel formation
<2720 to 2695 Ma

Nicolas Revelli PhD thesis 2021 UQAM
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Structural evolution of the northern Abitibi

Lebel-sur-Quévillon Attic Complex

D1-D2 Dome-and-keel
<2720 to 2695 Ma

D3 Formation of EW regional folds and
foliation

— <2695 to 2680 Ma

6
- Roches volcaniques
Revelli (2021) PhD thesis UQAM Diagram after Vidal
et al. (2009)
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Before c. 2695 Ma
Toward OPE Toward AGB

i, B Structural evolution of the
| ’ northern Abitibi

D3 Formation of EW regional folds and foliation
<2695 to 2670 Ma

Il sy-tectonic intrusions

[ Pre- w0 syn-tectonic intrusions

[ Orcoisks Grow : <. 2700 Ma
mainly sedimentary rocks

Roy Group and equivalents -
.10 ¢. 2670 Ma I 70N il volcani rocks

Migmatire [ Mty pretectonic
tonalites and diorites

@s

2 .- Greenschist (Gs) -
~"Alms amphibolite (Am) transition
S S foliation

= S foliation

Daoudene et al. (2022) Precambrian Research

Undifferentiated OPE gneiss and TTG
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