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* VMS metal endowment of Archean cratonic blocks in Canada
and Australia

* Measured as the quantity of metal contained in geologic
resources per unit surface area

Introduction

o Endowment and first-order Contained metal (Mt) Endowment (t/km?2)
control Area
o Pattern of differential Craton/terrane/domain (km?2) Cu in Fhb Cu n Pb Cu+Zn+Pb
. ,";’r':’,‘;,':':";en;,’; formation durin North Pilbara granite-greenstone terrane §2.000  0.396 1126  0.005 48 13.7 12 19.7
. . 9 East Pilbara granite-greenstone terrane 65,000 0.241 0.890 0.035 3.7 13.7 0.5 17.9
the Blake River episode Mallina basin 11,000 0.105 0.165  0.060 0.5 150 55 30.0
o Au-rich VMs West Pilbara granite-greenstone terrane 5,700 0.025 0.035 0.000 44 6.2 0.0 10.6
o The Rouyn-Noranda district: Whundo greenstone belt 520 0.025 0.035 0.000 48.4 68.2 0.0 116.5
an end-member
Eastern Goldfields superterrane 65,000 (.158 0.635 0.042 23 0.3 0.6 12.3
Crustal architecture Teutonic zone Iﬁ,ﬂm .158 0.635 0.042 10.5 423 28 33 F
Youanmi terrane 72.000 .651 3.599 0.321 0.5 50.0 4.5 63.9
A . Cue zone 11,000 0).539 2.349 0.237 49.0 213.6 21.6 2584.2
Implications/Conclusions
Abitibi-Wawa subprovince 224,000 11.282 26.355 0.676 50.5 117.9 3.0 171.4
Uchi subprovinee 35,000 0.075 0.236 0.000 2.1 6.7 0.0 8.8
Wabigoon subprovince 97,000 0.220 1.592 0.165 2.3 16.5 1.7 20.4
Slave province 211,000 0.975 5.566 0.698 4.6 26.4 3.3 34.3
Eastern Slave province 130,000 0.556 3.473 0.417 4.5 26.7 3.2 34.4
) Western Slave province 51,000 0.3589 2.082 0.251 4.8 25.8 3.9 34.1
sl METAL EARTH
e et Notes: Total contained metal data are based on Franklin et al. (2005) updated to include new data from company press releases; italies indicate metal-
IViEE M~ v L logenic provinces with high (>50 t'km? Cu + Pb + Zn) volcanic-hosted massive sulfide endowment

o
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Huston et al. 2014 - Economic Geology, v. 109, p. 11-26
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Introduction
o Endowment and first-order Contained metal (Mt) Endowment (tkm?)
control ) _-'J'"f‘ﬂ ] ) ] i o
o Pattern of differential Craton/terrane/domain (km?) Cu Zn Ph Cu £n Ph Cu+Zn+Pb
Ie:’nd;?fv.vn“l/eMn; fi tion duri North Pilbara granite-greenstone terrane 82,000 0.396 1.126 0.095 4.5 13.7 1.2 19.7
o Frofijic VIVi> Jormation auring East Pilbara granite-greenstone terrane 65,000 0.241 0.890 0.035 3.7 13.7 0.5 17.9
the Blake River episode Mallina basin 11,000 0.105 0.165 0.060 0.5 15.0 5.5 30.0
o Au-rich VMS West Pilbara granite-greenstone terrane 5.700 0.025 0.035 (0.000 4.4 6.2 0.0 10.6
o The Rouyn-Noranda district: Whundo greenstone belt 520 0.025 0.035 0.000 48.4 65.2 0.0 116.5
an end-member Yilgarn craton 185,000 0.838 4.234 (0.363 4.5 229 2.0 20.4
E.aat{ rn Goldfields superterrane 65_000 0.158 0.R35 0.042 2.3 0.3 0.6 12.3
Crustal architecture Teutonic zone 15000 .158 0.635 0.042 10.5 42.3 28 55.7
Youanmi terrane 72.000 f.681 3.599 (.321 9.5 50.0 4.5 63.9
Implications/Conclusions Cue zone 11,000 0.539 2.349 0.237 49.0 2136 216 284.2
Superior province S50,000 11.577 28.183 0.841 13.0 317 0.9 45.6
Abitibi-Wawa subprovince 224 000 11.282 26.355 0.676 50.5 1179 3.0 171.4
Uchi subprovince 25,000 0.073 0.236 0.000 2.1 6.7 0.0 8.8
Wabigoon subprovince 97.000 0.220 1.592 0.165 2.3 16.5 1.7 20.4
Slave province 211,000 0.975 5.566 (0.698 4.6 26.4 3.3 34.3
Eastern Slave province 130,000 0.5586 3.473 0.417 4.5 26.7 3.2 34.4
Western Slave province 51,000 0.358 2052 0.281 4.8 25.8 3.3 3.1
METAL EARTH
— Notes: Total contained metal data are based on Franklin et al. (2005) updated to include new data from company press releases; italics indicate metal-
Vi RS logenic provinees with high (>50 t/km? Cu + Pb + Zn) volcanic-hosted massive sulfide endowment
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Huston et al. 2014 - Economic Geology, v. 109, p. 11-26



CRUSTAL ARCHITECTURE

AND VMS ENDOWMENT: h d . d b
INSIGHTS FROM THE ® . .
o When gre Contained Value of VMS Deposits naicated by
Bt cawe s Pband N rendowment
Fsmmese= . (GREENSTONE BELT
than terr:
Introduction
o Endowment and first-order Endowment (t/km?)
control i
o Pattern of differential Craton/terrane/domair n Ph Cu+¥n+Ph
endowment
. . . North Pilbara granite-, 13.7 1.2 19.7
o Prolific VM'?f ormqtlon during East Pilbara granite 13.7 0.3 17.9
the Blake River episode Mallina basin | 15.0 5.5 0.0
o Au-rich VMS West Pilbara granite-g \ 6.2 0.0 10.6
o The Rouyn-Noranda district: Whundo greenst ; 68.2 0.0 116.5
an end-member Yilgarn craton \ . -. s f 229 2.0 20.4
Eastern Goldfields ,:/ .,_t' | e IS | 1 \ P 2 0.3 0.6 12.3
Crusta’ architecture TEH fﬂﬂic Ione lli ‘l.-_ | \' o __r____‘- ..I b N \"\; i :.:“. ‘-I ”.; 42-? 28 55 ?
Youanmi terrane "i 1 'V e : } - A 50.0 4.5 63.9
Implications/Conclusi Cue zone -] 'Tran%H ll[lS{lll'-.‘_$6.22 ”'h o / RAtip 2136 216 284.2
mplications/t.onciusions Superior province “{_."-:-.-' 1N a4 - N ~ o 31.7 0.9 45.6
Abitibi-Wawa subp 1\ 1) N s ¢ : 117.9 3.0 171.4
Uchi subprovince S ‘l' ] :' AN (o 6.7 0.0 8.8
Wabigoon subprovi g . The : 16.5 1.7 20.4
Slave province - Wﬂ_b_lgﬂﬂﬂw 26.4 3.3 34.3
Eastern Slave provi e u,_’&:'-j'__'__“ 26.7 3.2 344
Western Slave prov : “, 25.8 3.5 34.1
METAL EARTH S e J”
N Notes: Total contal | : ‘: hress releases: italics indicate metal-
Vi M ST logenic provinces with 7 James Franklin

CANADA "
o - R Canadi

Huston et al. 2014 - Economic Geology, v. 109, p. 11-26



CRUSTAL ARCHITECTURE

INSIGHTS FROM THE
ROUYN-NORANDA
gé“éi‘a‘fé’éﬁ“c”’i{t CAMP, ABITIBI

OPEN HOUSE

Femsmessies (GREENSTONE BELT

Introduction

o Endowment and first-order
control

o Pattern of differential
endowment

o Prolific VMS formation during
the Blake River episode

o Au-rich YMS

o The Rouyn-Noranda district:
an end-member

Crustal architecture

Implications/Conclusions

METAL EARTH

Laurentianlniversity
Université Laurentienne

HARQUAIL fiia s o tiouss

CANADA
¢ FIRST Canadi

AND VMS ENDOWMENT:

Cratonic | Back-arc basin: high heat flow, creation of juvenile/oce anic crust; Rifted arc | Magmatic arc Fare-arc

block abundant extensional faults Emplacement of Fi and FII A
| infrusive and volcanic rocks
Gkt Abundant VHMS deposits associated with emplacememnt High-sulfidation
St i of FIIl intrusive and valcanic rocks VHIVIS deposits
= .Y —
. ®  Decompression ® ¥
_____ e S medting of mantie T
Juvenie T 0=
continental
crust

» Strong evidence for lithospheric-scale
crustal growth processes as a first-order
control on metal endowment

* Not an artifact of exploration efficacy

Cratonic block Back-are basin: moderate heat flow: Riftedarc | Magmalicarc Fore-ars

extansion of continental crust Emplacamant of Fil and FIi B

] ] intrusive and volcanic rocks
Moderately abundant WVHMS deposits associated High-sulfidation

with emplacement of Fll intrusive and volcanic rocks | |oare deposits

=y e =——__— Fore-arc sediments

T R e s — —

Decompression mealting
of mantle and lower crust

50 km

Huston et al. 2014 - Economic Geology, v. 109, p. 11-26



CRUSTAL ARCHITECTURE
AND VMS ENDOWMENT:
=4 INSIGHTS FROM THE

Dot am) P
[N

e
ROUYN-NORANDA
EE“E&TS’&%“A’{ CAMP, ABITIBI
OPENHOUSE

~=~ GREENSTONE BELT

Introduction

o Pattern of differential
endowment

o Prolific VMS formation during
the Blake River episode

o Au-rich VMS

o The Rouyn-Noranda district:
an end-member

Crustal architecture

Implications/Conclusions

METAL EARTH

Laurentianl.
Université Law

HARQUAIL £

Vi

CANADA .
oo - £ Canadi

YILGARN CRATON

Within individual cratons a
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endowed than the rest. This
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geological features causes
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AND VMS ENDOWMENT:

e Within individual cratons a few provinces are more endowed than the rest. This pattern
continues to the level of districts within terranes/belts. What geological features causes
the clustering? 28
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Modified from Monecke et al. (2017) — Reviews in Economic Geology, v. 19, p. 7-49
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* The Blake River episode was a prolific period of VMS formation

40
¥ 359 36 INumberofVMSdeposits 3570
= -
8 304 m VMS tonnage (Mt)
g
- 25_
N
5 20- 196.6
i
& 151
=
> 104
=
5+ 3
o 27
W N N W
%) ™ Q" o O
S N O O
Q% P LS AV O
W Y Vg v v
“2'-00 b

Number of
deposits

O 2750-2735 Ma (Pacaud)
B 2734-2724 Ma (Deloro)

[ 2723-2720 Ma (Stoughton-
Roguemaure)

[ ] 2720-2710 Ma (Kidd-Munro)
] 2710-2704 Ma (Tisdale)
O 2704-2695 Ma (Blake River)

Tonnage (Mt)

Monecke et al. (2017) — Reviews in Economic Geology, v. 19, p. 7-49
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e Gold grade vs. tonnage of VMS deposits
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sl METAL EARTH
- Huronian sedimentary Archean mafic to ultra- 2690-2685 Ma 2710-2704 Ma 2723-2720 Ma 2750-2735 Ma ———
. — O rocks mafic intrusions Porcupine Tisdale Stoughton-Roquemaure Pacaud Major fault
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Pontiac u
Deloro

Main town
Monecke et al. (2017) — Reviews in Economic Geology, v. 19, p. 169-223, modified after Thurston et al. (2008) — Economic Geology, v. 103, p. 1097-1134

Subprovince
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Methods
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Deep seismic reflection profile
3-D gravity inversion

3-D resistivity model
Integration

The Au-rich VMS deposits

Implications/Conclusions
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PROTEROZOIC

Huronian sedi- Timiskaming . Au-rich VMS
mentary rocks 2679-2669 Ma
~ Dik Porcupine VMS
e 2690-2685 Ma @
ARCHEAN Undifferentiated () OrogenicAu

sedimentary rocks O Intrusion-hosted

) Au £Cu Mo +Ag
Blake River

2704-2695 Ma
Volcanic assemblages north

&=

Contacts

Breccia of the Porcupine Destor Fault / Fault

in the study area
Granite to tonalite st\(:p Tisdale . 7 Fault (named)
Mafic to ultramafic ~ [W® | 2710-2704 Ma P
rocks P Major fault
Pontiac meta- .| Kidd-Munro o
sedimentary rocks & | 2720-2710 Ma \\\\*\“ Shear zones

Granodiorite

Metal Earth
-, Transect
% (Seismic shorter)

Stoughton-
Roguemaure
Trondhjemite/ A 2723-2720 Ma
tonalite -
Deloro
2734-2724 Ma

* Bimodal mafic, syn-
volcanic intrusions, major
faults and fault blocks,
Horne and Quemont Au-
rich VMS deposits

Jorgensen et al. (2022) —

Abitibi Assemblages Mines/Mineralization

Doyon- Lz

Kilometers
e 0 240
= Abitibi subprovince

major faults
(see Fig. 51)

Mine: Mt. ore / Cu % / Zn % / Au (g/t)

1. Home: 54.30/2.22 | -16.1 , 8. Norbec: 447 /2.75/4.7510.91

11 Quémont 1665 /12/18/550 | 9 AmuletF:027/34/86/030

1. Magusi River: 3.73/ 1.2/ 355/ 1.1010. Gallen: 8.1/0.08 / 3.36 / 0.06

2. Fabie Bay- 089/259/-/09 . AmuletA: 594657540/ 131

3. Ansil: 1.58 /7.2210.94 / 1.60 112. Corbet: 2.78/2.92/1.62/1.00

4 Vauze: 035/29/094 /07 113. Millenbach: 3.56 / 3.46 / 4.33/1.00

5. Bﬂugliﬂlﬂ--zn 33/0.76/34211 2&14 Aldermac: 2.86/1.54/4.12/0.48
115. Deldona: 0.09/0.3/5/4.10

6. East Waite: 150/4.1/325/71.80
7. Waite: 1.12/4.7/298 /110 :16_ Delbridge: 0.36 f 0.55/8.6/2.40

Nature Sci. Rep. 12:14710, modified from compilation by Systéme d'information géominiére of Québec (2017)
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