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Northern

Superior P Regienal setting:
\Western Superior. Province

> 2.8 Ga continental terranes
and isetopic mfluence

3.9- 2.81 Ga Noerthern
SUperior superterrane

3.0- 2.87.Ga North
Caribou terrane

3.4 - 2.8 Ga Winnipeg
River terrane

| : SUCIEUN  Greenstone belts
° Collage of.continental and . Winnipeg R. metavolcanic rocks off mamly

- " cantinental affinity
pceanic terranes \
(ca. 3.9:2.7 Ga) Abigoon
» amalgamated via plate
1eCtoniC pProcesses
o terminal collision
ca. 2.69-2.67 Ga

: metavolcanic rocks ofimainly
Quetico oceanic affinity,

- metasedimentary and/ assoc.
granitic rocks

- granitoid rocks
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Y Nortammargin ol NGis

tectonomagmatic evolution

» magmatic history spans ~380 my
» major additions of crust at ~2.86
and 2.74-2.73 Ga

Berens! » Ssubduction-accretion complex
[Lake

e River
Winnipeg L

Pravy
MGS, GSC and OGS data,

, ~2.69-2.67 Ga various authors
YWinnipeg R. granulite
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Northern

Superior % Seutiimargim of: NGig
tectonomagmatic evolution

s Magmatic history spans ~350 my.
* major addition of crust at

v ~2.71-2.75 Ga

lLake Berens! » Subduction-accretion complex

=2l Ri
Winnipeg P

: : N=104
(| 4 MGS, GSC and OGS data,

various authors
_' winnipeg R.

bigoon(
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seuthimargm ol NCig
tectonic evolution

Percival et al., 2006; : ;
and regional correlation

CIES; Vi 43, p. 1085-1117,

L. Winnipeg- Wallace Garner- Red Birch —
Rice L. Lake Beel. Uchi

Caollisional aregenesis
Orogenic sedimentation

Oceanic and!continental-arc
CfE=s) :
magmatism

@ceanic and!continental-arc
magmatism

@ Continental rifting, plume-
magmatism
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Western Superior Provinee:
lithaspheric structure

s Accretionary orogens on NEIrmargins
» Crustal-scale structures
» Faveurable geodynamic settings fer,OGD

(a) Seismic reflection data and seismic refraction velocity model (Musacchio et al., 2004)
r
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(b) Tectonic interpretation of the seismic data (White et al., 2003)

o
S& QF . SL-LSJF :
=] Quetico < Marmion Winnipeg River Uchi domain >3 Berens R. North Caribou
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T 3.0 Ga Craton

Dopthi {km)

Subcreted ocean crust

pui—

=
9 'Anisotropic upper mantle | 1'%

[] Metasedimentary rocks [ Wabigoon plutonic rocks B Berens River plutonic complex
[ Metavolcanic rocks B Oceanic crust? [] North Caribou superterrane basement
[T [T 1 winnipeg River terrane basement

MANTLE

R & & 8 B 3 °

» Western Superiar: Lithoprobe transect: Percival et al., 2006; CJES, v. 43, p. 1085-1117
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Northern Western Superior Province:
SUQEIE ie4 gold depasits
(=50k-ounces Au)

> 2.8 Ga continental terranes

! and isotopic influence
\

3.9- 2.81 Ga Northern
Superior superterrane

3.0 - 2.87 Ga North
Caribou terrane

3.4 - 2.8 Ga Winnipeg
River terrane

Berens'
Lake Rlver,
Winnipeg

Gold dep05|ts

Greenstone belts

metavolcanic rocks of mainly
continental affinity

'Wlnnlpeg R.
>1IMiez. Au

( metavolcanic rocks of mainly

abigoon oceanic affinity

- metasedimentary and assoc.
granitic rocks

- granitoid rocks

34 deposits

>47.6 million ounces Au




Western Superior Province geld depastts:
tonnage vs. grade

o relatively high-grade
s median grade: 10:0/g/Au/l;
» median tennage: 836,000 7

-------------
IS T
ay
-------
LT
.
-----

/cpihenour-\"i"ans * two, ‘world-class’ deposits
¢ ’Pick,e'aaw ....... (>100'tennes Au)
Canadian quartz-carbonate © N, \ .0
vein gold deposits (Robert, 1995)  \ et
10° 10° 107 5 (N ote: Twin Lake resource

Tonnes of ore expanded to 1.2M ounces Au
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Western sSuperior Province geld depastts:
contained gold

* From published sources, not

necessarily NI 43-101 compliant * Production+

reserves and resources
o Manitebadeposits in red
s |_arge depasits rare, but
account foarr maost of the
goeld endowment

™
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Contained gold (ounces)
(production + reserves, resources)
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Contained gold (ounces)
=)

(production + reserves, resources)

—
o
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Western Superior Province geld depastts:
style af:mineralization

[ Quarlz-carbonale veins » 23 quartz-carbonate vein

(+ sulphide disseminations) e 6.Iron formation-hosted
I Iron formation-hosted (sulphidic

replacements + quartz veins) o 2 crustiform vein/sulphidic

[ Disseminated/stockwork sulphides
[ Crustiform veins, with replacement

sulphidic replacements » 1. disseminated/stockwork
[ Sheeted quartz veins

Il Breccia pipe Sulphide
» 1 sheeted quartz veins
o 1 brecciapipe

Q
\'& @
~ \, Q,Q

s significant: diversity of; styles.
particularly for larger. deposits

s nature, settingjand style of
mineralization indicate
dominantly ‘cregenic’gold
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Island
Lake

Winnipeg Lake of'the

Woods

Superior:ProvinceiofiManitoha:

.gold depasits

» 17 significant deposits
(>5000 cunces Au)

o >5.3 million eunces discovered
to date

o fourrmain gold ‘trends’:
Oxford=-Stull
Island [Lake
Rice Lake
[Lake ofithe Woeods

 common, affiliations:
greenstone terranes
crustal-scale faults



Archean

I:I Metasedimentary rocks

Manitoba %

Stephens
//_/@f;h 2 Lake |:| Granitoid rocks
Metavolcanic and derived [J Ch
M metasedimentary rocks
o e gold depo
Thompson -
A /
e i
Utik
Lake
0 O depa
BT;h Knee
Sfimsk Lake .-:g‘?&:;f?’ A = f :
-~ D o é?
/ e Gods Z ©
> g Lake 0 past-produce
Cross P
Lake
- Sharpe
Lake
Molson
Lake
- 6 Gold deposits
Isiand 1. Twin Lakes
Lake 2. Little Stull
< e !‘ 3 3. High Rock Island
e 4. Gods Lake
Lamﬂmmg —— — 5. Oxford Lake
100 Kkm 6. Island Lake
Deposit name  Discovery Greenstone belt Grade Total Au| Host-rock Mineralization style  Sulphide Structure  Alteration
(oz.it) (0z.) mineralogy
Twin Lakes 1969  Stull Lake 019 944.000| Felsic volcanic QC veins, D3 as,py SZ sil.alb,ser,carb
Little Stull 1966  Stull Lake 033 248,000 Basalt, iron formation QC veins py.as SZ carb,sil,chl
High Rock Island 1934 Island Lake 0.35  165,000f Mafic volcanic, diabase QAC veins py.Cp.ga SZ chl,carb
Gods Lake 1932 Gods Lake 028 161,000y Cher, wacke, basalt QC veins po.py.as.gacp SZ sil
Oxford Lake 1966  Oxford Lake 018 154,000f Iron formation, wacke, basalt QC veins, DS SZ sil,carb
Island Lake 1928  Island Lake 0.61 6,000 Greywacke QC veins po.ga.as,sp SZ sil,carb
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£

Thumpson_,.ﬂi"

Winnipeg

&

e e Lake

Island 5 s
Lake
3

100 km

NN

J “" | Archean

e P — &
R Metasedimentary rocks
/ Stephens |:| &
I:l Granitoid rocks

Metavolcanic and derived
metasedimentary rocks

Gold deposits
. Twin Lakes
2. Little Stull
3. High Rock Island
4. Gods Lake
5. Oxford Lake
6. Island Lake

Noertiitmargin NCig
goldidepasits

Stull-Wunnummin Fault

» Oxfard-Stull'terrane (north)
(juvenile aceanic)

» Munrao Lake domain (seuth)
(evolved cratonic)

Savage Island EFault

o |sland/ Lake domain (nerth)

o NiCaribou terrane (south)
(continental arc?)

Two orogen-scale metallotects
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Noertiitmargin NCig
goldidepasits

Stull-Wunnummin Eault

o Oxford-Stull terrane (north)
(juvenile oceanic)

» Molsaon domain (seuth)
(evolved cratonic)

Savage Island EFault

« Molsaon domain;(north)

o |sland/Lake
(intracratonic rift?)

» twa major. metallotects
identified to date

r

.&“”‘..\‘; -
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Nortiaimargin NCi:
gold depasits

Diorite i \Vain-stage erogenic:

Leucogranite

Granitoid rocks (‘TWin LakeS type’)

kilometres Sedimentary rocks

Felsic volcanic rocks e hosted by m aj 0)

Wolf Bay Mafic volcanic rocks

Shear Zoris 2 Orthogneiss shear zones or. first-
2 Wolf Bay Sh Z
o ey mneAreone order splays

Fault, shear zone

Gold deposit

/ L Kistigan .of®
Lake ~ Lake /
OXFORD LAKE - ' ,‘ X
STULL LAKE TERRANE 2717+3Ma
<2726+2Ma

TR SN okel " :

Twin Lakes
Shear Zone

Stull Lake -
Wunnummin
Shear Zone

NORTH CARIBOU TERRANE
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o e
e e i
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. .'L__J;?f"":f.‘ — :  — " i :
-"‘*"éﬁ' Twin Lakes shear zone -

Nortiaimargin NCi:
goldidepasits

Main-stage orogenic:

(“Twin Lakes type?)

» hosted by major
shear. zones or; first-
arder. splays



Transposed quartz-ankerite-arsenopyrite veins (V3) Multiphase stockwork of quartz-ankerite-arsenopyrite
cutting strongly foliated sericite-ankerite-albite (V3) and quartz (V4) veins cross-cutting proximal
alteration (A3). Note the weak mauve alteration (A4), sericite-ankerite-albite (A3) and mauve quartz-albite
with well-developed stockwork quartz veins (V4). alteration (A4). TL-04-190, 266.1 m. A-zone.
TL-04-190, 266.4 m. A-zone.

Synkinematic crackle-breccia
and stockwork-breccia veins

P % -4

Discrete zone of mauve quartz-albite alteration (A4), Very high-grade quartz breccia vein (V4), containing
overprinting sericite-ankerite-albite alteration (A3). A4 coarse visible gold (circled) and angular fragments of
alteration contains well-developed stockwork quartz quartz-albite alteration (A4). GSC-04-05, 110.2 m.
veins (V4). Note that the V4 stockwork is transposed B-zone.

into the sericite foliation. TL-04-190, 396.3 m. C-zone.

Manitoba %%
Building for the Future

Wit Lakes deposits:
mineralization

Malin-stage oregenic:
(“Twin Lakes type’)

* hosted by majaor.
shear zones or first-
order; splays

s evidence of synkinematic
emplacement...




Penetratwe S, -L fabrlc in altered wallrock (AS A4)

overprinted by micro-stockwork quartz veins (V4) and
late quartz-calcite tension gashes (V5). TL-04-190,

333.7 m. B1-zone.
Late- to post-D, mineralization.

B i

Open F. folds and.spaced S, crenulatlon cleaﬁégé
overprinting the upper contact of the A-zone (V4-A4)
and the S, foliation. TL-04-190, 265.3 m.

Pre-D, mineralization.

Quartz brecma-veln (V4; coarse gold mrcled) whlch
contains a strong S, foliation defined by inclusions of

mauve quartz-albite alteration (A4). GSC-04-05, 110.5 m.

S, follatlon plane in the quartz breccia vein (V4),
showing L, lineation defined by elongate inclusions
of mauve quartz-albite alteration (A4) and grains of
coarse gold (VG). GSC-04-05, 110.5 m.

Pre- or syn-D, gold mineralization.

winlLlakes deposit:
timing of ' mineralization

Main:-stage oregenic:
(“Twin Lakes type’)

* hosted by majaor.
shear zones or first-
order; splays

s evidence of synkinematic
emplacement...

with;significant

structuralioverprint




Wi LaKes deposit:
timing efimineralization

S0m

\
Rolling Rock

RESOURCES CORPORATION

C-vein long. section

" (grade x width)

Twin Lakes deposit: block model < 135136 Vein Arca

West Portion of main Area

Central Portion of main Area
e VemC, Cx, Cl,
+ Vein X1 and X2
+ Vein 146 and E

East portion of main Area

/ + Veins G,A1LA,B1&B

Main-stage orogenic;

~ | 505226.05:6033988, a2 -L74.5% K

Twin LLakes C-vein

(“Twin Lakes type’)

* hosted by majaor.
shear zones or first-
order; splays

s evidence of synkinematic
emplacement...
. with significant
structuralioverprint

s complex.geometry
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Nortiaimargin NCi:
goldidepasits

[ it S ot oo,
C st SRS e [Late-stage oreogenic:
B Gt — < - s (‘High Rock Island type)
s peripheral ter major
shear. zones or first-

arder. splays

dej\ {: =, ¢ f* ; 3
-.-'.;:, ) :_ %@&g o
":;;:‘52 E i@;?‘ ]

b vs‘r%\/, o
| o/
2895 Ma .}Hm‘ \\\ 7 © \,\D\b D

0
=, High Rock Island

High Rock Island
Gold Deposit

}\Mi AN TP

o

Mafic volcanic racks - Tonalite and granodiorite

Felsicto intermediate 85 P =
| ettt il Foliation (inclined)

Gabbro B3 Gold deposit




Manitoba %%
_Bu_;’id:"ng fc_n_r fbe Future ]

Nortiaimargin NCi:
gold depasits

Late-stage oregenic:

(‘High' Rock:Island type?’)

s peripheral tor major
shear. zones or first-
arder splays

* post-date main-phase

| - structures in wall-rock
o % || Andesitic dike j i i
G B waric dike

Mafic metavolcanic
rocks (amphibolite)

: - Tonalitic gneiss
[ | Tonaiitic dike

' || Feldspar porphry dike -

| | | Zone of alteration

% | | (between the two lines)

74 _

T~ Foliation

-~ -- Geological contact
—=— Dextral fault

—=— sinistral fault metres
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206P b/238U

0:52

0.50

monazite: 2687 =2 Ma

12.7 129

207Pb/235U i

HighitReeK 1sland:

absolute age of mineralization

Gratk _.3;_,@[)*: u=’_ i VETTT]

» U-Phigeochreonoeloegy on titanite and moenazite
from vein quartz
s ca. 2687 Ma maonazite:
emplacement of the ‘main vein’ (£ Au)
».ca. 2658 Ma titanite:
reactivation, Au mineralization
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Nortiaimargin NCi:
goldidepasits

755 g/t Au 70 3m KR e o significant gold'depaosits Gcceur: at interface
4.06 g/t Au 7 0.3m a\‘ . 7y between pillowed basalt:and erogenic

" "" sedimentary rocks
‘ ‘ between ca. 2.83 Ga ‘Hayes River. Group’
| ‘\‘ Grou
B '\" \ D, and <2.707 Ga ‘Gross Lake Group!
\ s contact zone occupied by distinctive
lithestratigraphic association:
felsic volcanic-volcaniclastic rocks;

syn-valcanic felsic dikes;

V’l . _ s contact traditionally: mapped as contact
\ Hayes River

23.6 g/t Au/1.6m i
53.5 g/t Au/ 0.5m
TLO3-107 {
180.7 g/t Au/ 1.0m
360.0 g/t Au/05m| <

4.99 g/tAu/ 3.8m '

Cross Lake mosw ¥— A" ZONE Intermediate parphyry flows;
Group | | iron formation
seczoNg \ Omke s |ocally dated at ca. 2.72 Ga — ‘Oxford LLake
e Group’

1 Feldspar Parphyritic dyke G I'O U p
Infemedi ic Velcanic ]
! : Om 50m 100m
L eeeee—

10900 N
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West Zone P
Little Stull Lake
\ exploratmn

Nortiaimargin NCi:
goldidepasits

o significant gold depasits Gceur: at: interface
between pillowed basalt:and erogenic

__ sedimentary rocks

Drll hole collars > 10 g/t Au over 1m s contact traditionally: mapped!as contact
between ca. 2.83 Ga ‘Hayes River. Group’
and <2.707 Ga ‘Croass Lake Group’

s contact zoane occupied by distinctive
lithastratigraphic association:

wotiurzon felsic volcanic-volcaniclastic rocks;
syn-valcanic felsic dikes;

intermediate parphyry flows;
iIron fermation
s |ocally dated at ca. 2.72 Ga — ‘Oxford/ Lake
Group’

Oxford Lake Project

LEGEND
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Winnipeg

T= =
R | e
e 4 '
Thompsw e
2
j S
: | 9 A

i

N

=

;‘
g

d

Island
Lake

g\,\ Rice [Lake

Southrmargin

Lake of the
Woods

1y
2)

3)

SuperigrErovinceafiManitola:
gold depaosits

Association with SWE and! SIE
Syn- and late-kinematic Au
Recurring affiliation with OLG
at HRG- CLLG interface

Four main gold ‘trends’:
Oxford-Stull
Island!lLake
Rice LLake
|lake of the Waoeods



/ Geological contact

/ Shear zone, fault

. . | Y
L e =" Manitoba
L-S kilometres O Gold depos |t Building for the Fufure
Black - :
Island ; ==

(s0ld deposits:
Rice Lake belt

zio » 10/deposits
58 * >3 4Miounces
i . AR ASi° contained Au
— an Antonio assemblage : : - NNES _ +BLSZ :
ﬁ [ ] Gem assemblage " R Ny ' . : tWO producers.
& [ Tonalite Rice Lake and SG#1
g M Bidougpsamblags Paleozoic * Seven past-producers
I Garner assemblage [ ] Limestone . if h teristi
North Caribou Terrane English River Subprovince unirorm cnaracteristics
Il Wallace assemblage [ ] Paragneiss
[ ] Granitoid rocks [ ] Granitoid, orthogneiss

Deposit Discovery Grade Total Au |Host-rock Mineralization style Sulphide  Structure Alteration
{oz./t) {oz.) mineralogy
4 Rice Lake (San Antanio) 1911 0258 2.264.000|Gabbro QC veins, DS py. ga.cp.sp S, STWHK-BX carb,ser.ab,sil.chl
Wi Cartwright 1911 0.22 419.000|Gabbro QAC veins Py S2 ser,carb. sil
el San Gold #1 1944 022 269.000|Felsic volcanic, basalt QC veins. DS py SZ ser,carb. sil
il Central Manitoba 1915 0.35 138.000(Chert, wacke, basalt QC veins, DS py.Cp.po SZ sil.ser.carb
I5) Gunnar 1921 0.38 100,000(Basalt, QFF QC veins py.cp;sp.ga SZ sil,ser,carb
(o] Packsack 1917 0.30 90,000|Felsic volcanic QC veins py.cp S2 chl.carb
P& O gama-Rockland 1915 0.33 57.000(Tonalite QC veins py.cp.po.sp SZ sil.ser,carb
toll Jeep 1934 0.76 14,000 | Gabbro QC veins py.as SZ carb,chl
N Diana 1926 0.33 8,000|Gabbro, basalt QC veins py.cp.po.ga SZ chl.carb
MOR Solo-Oro Grande 19148 0.33 A.000|Gabbro. basalt QC veins pyv.cp.sp.po S22 chl.carb




; Manitoba
RI C e L ak e b e | t Building for the Future

» first discovery of gold in Manitoba (1911)

s;severalisignificant deposits : : LA

» Rice lLake and SG-1 mines (San Gold Corp.) RIBIGOIG mlnerahzajuo_n_

* Rice lLlake deposit >2.3 million cunces Au generalicharacteristics
(production + reserves, resources)

EPITHERMAL CLAN
Dube et al., 2007  sorsering (23 ADVANGED ARGILLIC

e e " d uartz-carbonate veins
\ WS - = ° shear zone or fracture contral
ARGILLIC —) 4 SULPHIDE
\
\ _

(mainly from

s quartz, subordinate carbonate (ank=cal),

STOCKWORK-
DISSEMINATED SERICITE',*\ BRECCIA-PIPE AU

AU Corbonce albite, chlorite, sericite

Ck!
Permeabie focks

» [ow sulphide content (<5%)
AND SLATE BELT CLANS s pyrite; other, sulphides negligible

5 . Dyke AU SKARN

\ - *free gold, assoc. with pyrite
BIF-HOSTED VEIN | Wecke-shale : g -
| & *Nigh AutAg (=5:1)

(mainly from Sillitoe and Bonham, 1990)
Volcanic

GREENSTONE-HOSTED
QUARTZ-CARBONATE
VEIN DEPOSITS

» low base metals and pathfinder
s SRS S— = elements (e.g., As, Bi, B, Sb; W)

w0 2% * narrow, zoned wall-rock alteration

AKA: ‘Mesothermal’ s p_rOX|maI: an_kerlte—z_alblte—ser|C|te—pyr|te
; : distal: chlorite-calcite
Shear-hosted : e
‘ : evidence of wall-rack sulphidation
Mother-lode

‘Qrogenic’

Iron formation
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soeutiimargimn NEI:
Uchr Subprovince

Manitoba ! Ontario

Winnipeg

<\ BIRD RIVER
SUBPROVINCE &

~

BIRCH-UCHI /.

BELT
bl .

' =
> Xy

Paleozoic
:l Limestone, sandstone

Archean
:’ Metasedimentary rocks

[ ] Granitoid rocks

- Metavolcanic and derived
metasedimentary rocks

kilometres

/ Major fault/deformation zone

// Subprovince boundary
a

100

@ Gold deposits (>1 million oz. Au)
1. Campbell - Red Lake
2. Madsen
3. Rice Lake (San Antonio)
4. Cochenour - Willans

O Gold deposits (>5000 0z. Au)




Host sequence
Host-rocks

Host-rock
chemistry

Host-rock age

Mineralization
style

Gangue (non-
sulphide)

Gangue
(sulphide)

Alteration
assemblage

Chemical
signature

Coeval
intrusions

Mineralization

Rice Lake

Gabbro, felsic volcaniclastic rocks
Gabbro

Transitional tholeiitic-calcalkalic

ca. 2.72 Ga

Fault-fill, stockwork and breccia
quartz-carbonate veins

Quartz, carbonate, albite, sencite,
chlarite

Pryrite
Ankerite-albite-sericite-pyrite
weak As,Cu.Pb

Maone known

<2.705 Ga

Red Lake

Basalt, komatiite, rhyolite
Basalt
Fe-tholeiitic

2.99-2. 96 Ga

Caolloform-crustiform ankerite veins
and replacements

Ankerite, quartz

Arsenopyrite
Ankerite-biotite-arsenopyrite
strong As+3b

Lamprophyre dikes

=2. 712 {main stage)
Dube et al_, 2004

. * L )
Manitoba
Building for the Future

soeutiimargimn NEI:
Uchr Subprovince

Madsen

Basalt, kamatiite, gabbro
Fillowed and fragmental basalt

Fe-Tholeiitic

2.99-2.96 Ga

Stratabound, disseminated,
replacements

Andalusite, amphibaole, biotite,
garmnet, quartz, calcite

Pyrrhotite, pyrite, arsenopyrite
Andalusite, garnet, stauralite,
biotite, chloritoid, amphibole
strong As+Zn,5b,Cu, Hg

Maone known

=2 744 Ga; =2.699 Ga
Dube et al., 2000
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soeutiimargimn NEI:
Uchr Subprovince

0 10 20
T )
\ KRt O Gold deposit Several authors have

NORTH CARIBOU / Geological contact pl’ODOSGd genetic

/ Shear zone. fault link between RRP
and Au

S (e.qg., Cooke, 1922;
7 _ : . Ty i Reid, 19815 Wright,
S " s i 1932; Stockwell, 1940)

Uchi Subprovince \ " But...
] Edmunds assemblage : W : :
I San Antonio assemblage S S ' s f At odds with field

F . &
0 il i e - 1 K - X
Gem assemblage - ) WY - relationships, style of
2 . . - ENGLISH RIVER [/ : ._ . ShiE Y
S [ Tonalite _ VRO mineralization, and
Q [ | Bidou assemblage Paleozoic : = SN structural timing
v I Garner assemblage [ ] Limestone
North Caribou Terrane English River Subprovince
Il \Wallace assemblage [ ] Paragneiss

[ ] Granitoid rocks [ ] Granitoid, orthogneiss
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RIIBigoldimineralization:
QR style

» brittle-ductile shear. zones

s shear and tensile fracture arrays

s competent rock types, with
strength anisotropies

s shear-hosted/ veins — massive,
laminated and brecciated

s evidence ofi ‘fault-valve’ (Sibson et al.,
1988) behaviour

s extension-vein stockwaorks —
intensify inte hydraulic breccia

s subhorizental extension veins

= high degree of structural contraol
e;synkinematic veiniemplacement

A e brittle-ductile (mid-crustal) conditions
AT e high fluid pressure

| (transiently supralithostatic)
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» Gold mineralization hosted by twa distinct
o\ Lypes of:vein within the difierentiated "SAM! sill e ke minet
2 s High degree of structural control : . .
7 |« Brittle-ductile conditions, with high-fluid pressures styles ofimineralization
o Alteration overprints regienal g.schistiassemblage

(Ames 1988 Ames et.al., 1991)

Of»o L on o

CC — acite
Feet
Meodified after Rhys (2001) |:| Gabbro
Felsic epiclastic
I:I rocks
- Stockwork vein
~ (38-type)
Shear-hosted vein
o ~ " (16-type)
Stockwork breCCIa ve|n // i

3098/ T s

0 100 200 - — m

- _- Mine workings

GA0ON
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Age of detritus
2724 Ma
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Shear zone (Gs)
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" Angular unconformity
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San Antonio assemblage
Arenite, conglomerate,

greywacke

o

Bidou assemblage

I:l Quartz-feldspar porphyry -
I:l Tonalite-granodiorite

Greywacke, mudstone, chert,
basalt, felsic epiclastic rocks

Felsic epiclastic rocks

O Au deposit

North Caribou Terrane

|:| Tonalite-granodiorite

Psammite, semi-pelite,
gabbro, iron formation

Volcanic conglomerate;

Diabase, basalt tuff;
sanukitoid affinity

Flows and volcaniclastic

; . Volcaniclastic rocks;
pillowed and massive

4 Producing mines:
1. Rice Lake mine
2. San Gold #1

N Deposits/prospects:
3. Cartwright
4. Gabrielle
5. Gold Standard
6. Packsack
7. San Gold #3
8. Vanson
9. Wingold

.
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[L6Gal geolagy:
Rice Lake area

[Depasit.genesis
constirained by field
relationships and/U-Ph
zircon geachronology
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RiGe llake belt:
summary of deformation

Generation Sd]j.tu:cﬁf Mesoscopic structure Macroscopic structure Mﬂﬁi?;?;ﬁeﬁ and inferred
G, ? Penetrative to finelv-spaced §;  Synvolcanic subsidence I}, : arc-extension; initiation of * Structuresiin d ICate
foliation in phyllite fragments in  structures (normal faults) back-arc spreading? comp lex s equence
clastic dike= i
? None observed Early tilting of the Bidou D : arc-accretion and back-arc ofideformation 5
assemblage basin inversion? » helt. geametry mainly
Gs ? Lcuf:a_l.: w-e?ak: la}re:_pa_flajlel 8. T]:Lt'l.ls[. fault at top of San D bas:l.ﬂ i.ﬂw.-'e:si.ur.L;. continued reﬂ ects reg | on al
foliation in San Antonio Antonio aszemblage accretion and'or initial crostal
azzemblags thickening D4 dan d D5
G NNE-33W  Regional WNW-trending §;; Mlacroscopic folds (HLA, GCS); Dy : collisional tectonics; crustal
steep L stretching lineation; ziniztral-reverze chear in WiE thickening
upright F; folds
Gy NW-SE  Regional, WSW-trending, 5,4 Early-D- : onset of terminal
crenulation cleavaes; Fy Z-folds collizion; dextral transpression
G- NNW-55E Regional 8; shear-band cleavage; Main-stage dextral shear in WSZ Main-D. : terminal collision;
mylonitic S in N'W-trending high- and subsidiary zenes; coanial dextral transpression
ztrain zones; shallow L. flattening in NCSZ
linsation; Fs Z-folds
Gs E-W Open, north-trending F Open fold in the Bidou Late-D=: buiress effect on Foszs
crenulations assemblage at Rice Lake River pluton; continued dextral
transpression

Abbreviations: GCS, Gold Creel syncline; HL A Horzeshoe Lake anticline; NCSZ, Normandy Creek shear zone;

WSZ, Wanipigow chear zone

* inferred trend of maximum principal far-field stress axis; based on presenr orientation of associated fabric elements




. . .
NNE-SSW shortening Mta by
Macroscopic folding of San Antonio uitding for the Future

Penetrative S-L fabric in Bidou & San Antonio :
Sinistral-reverse shear in WSZ (+NCSZ?) Dy deformation
sinistral transpression

(ca. 2.69-2.68 Ga?)

* F, hinges
0 L, stretch

- S T T
CERTIMETHES
Manitoba Geological Survey SRS

Upright:subhorigbntal.folding . ﬁgiﬁ:a’&éﬁn ’Eﬁj@r

‘% P .-K.-l‘“ a/

:"g’:} metamorphlsm

o NE-SWishortening strongly
partitioned/in three distinct
macrascopic demains

S8 =-% “| Crustal thickening
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* subverticall 6z
e supralithoestatic P;

RIEBIgoldimimneralization:
kKinematic framewaork

o far-field NE-SW, subharizontal shortening

(see also Davies, 1953; [Lau, 1988; lL.au and
Brisbin, 1996; Brammecker, 1991)

Section view (looking east) "#-_‘RL_I\(I; 3096W

o

RICE LAKE GOLD MINE
30 level; 96 vein

3096
East drift

3096
West drift
5 % . I Dacite dike

Gabbro
Felsic epiclastic rocks
ein contacts (approx.) .
2 Hangingwall contact

Shear / slip-surface of gabbro

R \ \ s, foliation trend -2 Extension vein

Contact £— Shear sense

£

%

. Pencils point north [ S
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» posi-dates at:least: initial
increments; ofiregional Dy

s post dates arc magmatism by
>10'millien years

s precludes syngenetic Au

RICE LAKE GOLD MINE
30 level; 96 vein

Quartz-carbonate veins
Dacite dike

Gabbro

Falsic epiclastic rocks
Vein contacts (approx.)
Shear ! slip-surface

5, foliation trend

Contact

metres

RIEBIgoldimimneralization:
late D, structural timing

5, foliation
L, lingation

I, 8, foliation

S, cleavage
Dike contact

Hangingwall contact
of gabbro

Extension vein

——: Shear sense
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Seutiirmargim of: NCig

metallogenic model

s ca. 2.69:-2.67' Ga collisional arogenesis

e crustal thickening

» prograde metamorphism

» dehydration reactions at depth

» high fluid pressures

o regional NE-SW compression

o structural anisotraopy (RRPE)

» domains of low mean stress

s shear and hydraulic fracturing of
competent rock-types

s enhanced permeability

s channeling of auriferaus
metamorphic fluids

s decompression-induced Au precipitation

kilometres O Gold deposit

Geological contact
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Winnipeg

< : ’E‘Q;”"'/ |
Thompson % ' ey
Zalr

9

Island
Lake

Lake of the
Woods

1y
2)
3)

1)
2)
3)
4)

SuperigrErovinceafiManitola:
gold depaosits

Association with SWE and! SIE
Syn- and late-kinematic Au
Recurring affiliation with OLLG
at HRG- CLLG interface

Association with Wk and ME
Regional diversity of:styles
Syn-kinematic Au (not syngenetic!)
Regional NE-SW/compression
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