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deposit is located approximately o . wesTERN maNE BHA = Do, TP The Au mineralization consists of quartz veins and quartz-filled breccias (Photo #1), essentially developed f LI il hosting  sedimentary rocks are crosscut by a steeply- - | | _@lﬁa 5 the predominance  of
110 km southeast of QUébeC City, Dunnage Zone (U. Cambrian - U. Ordovician) o R )/ Backthrust Density

in the diorite intrusions (Fig. 3), and which locally form well-developed stockwork structures. The veins are , dipping NE-trending axial-planar schistosity (Fig. 4a) and faulting during mineralization. Ductlie-
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more precisely 7 km from the town Z”ffi%‘i&?;’.ix T g:arzogi(\)/c:ulzco\r/;:s;l]cs B o fovician ,;’ A:;Z;eau made up of quartz £ carbonates, minor sulphide minerals (mostly pyrite and pyrrhotite), and native gold 7 65 158 Sy Ay by 50 cm- to 5 metres-wide shear zones subparallel to that brittle shears related to the mineralization
Of Salnt_MaQIOIre Inthe Be”eChasse St. Daniel Mélange _- - | Hurricane Mountain Formation < occurences (PhOtO #2) VariOUS typeS Of minel‘a| alteration are ViSible in the diOI‘ite, fOI‘ inStance, T i ?53102/900/00%%?1'3 Sl 5Ch|5t05|tY- The Shear Zones hOSt Steeply_plunglng are malnly due tO ﬂattenlng and S OCkIng
County, Quebec (Fig. 1), and is part I ophioite Ly ng:Aond FormatnonI 71°W Foie albitization, silicification, chloritization and carbonatization, all types being related to regional ( ) [ T slickenlines/lineations and preserved structural evidence up>» of fold hinges, which have been sheared
of the Bellechasse gold belt of the [ ot et ol metamorphism (Photo #3). : |75 e for NW-verging reverse faulting (Photos #4 and #5). out by high-angle reverse faults (Fig. 6).
southern Québec Appalachians  (Neoproterozoic - Ordovician) | | 24 Subhorizontal lineations/fault striae are also locally found, The overall geometry of the ore zones is

: . 5o External Photograph 2: Drill core of N . . : : :
(Gauthier et al., 1987). It is the e s | e ; #1 Timmins zone showing suggesting late-stage strike-slip motion (Photos #6 and therefore controlled by and coeval with the
S -, - Internal (Sutton- - S ain Lakes massi . . . . . . . . .
result of fractures filling and the Bennett Schist) quartz vein with native gold. Egvl:;lr-?]reer?wisphere N = 159 #7). Structural relationships between the bedding (S,) and Diorite sill regional folding event, and basically
formation of saddle reef and related s S, in the sedimentary rocks indicate that the sedimentary introducti represents the product of hydrothermal
structures during orogenic N strata hosting the diorite are tightly folded, with fold axes INtroauction circulation and fracturing related to regional
deformation coeval with (b) e ] e ) plunging moderately to steeply (ca. 60°) toward the NE or metamorphism and folding affecting the
hydrothermal fluids circualtion and + Calculed fold axes (S/S,) (10) the SW (Fig. 4b). As a result of rheological contrast diorite sills/dykes and hosting sedimentary
mineralization, such as typified, for - , X o » | h | .. P . o dad between the two rock types, similar folds are found in the rocks. Fluids migrated along faults/shear
instance, by the Lachlan Fold Belt of R A\ Y . Photograph 1: Quartz-filled Photograph 3: Thin section of a diorite showmg the AL sedimentary rock sequence whereas the diorite intrusions zones and other weakness planes (such as
Central Victoria in Australia (Cox et . ¢ e OIS breccias in the #1 Timmins gyplesl minsiel esssmolage o dis eglens) gresnsenle: T are characterized by concentric folds (Fig. 5). bedding and S,) during folding and
: : zone. -facies metamorphism (LPAx10). w E , :
al., 1991; Windh J., 1995). 46°N precipated in favourable low-pressure
wre 3 dilation zones (e.g. faults, S, planes, fold
i Reaqional axes) created when the hydraulic pressure
// /gmmm 7 S g _ of trapped fluids exceeded the lithostatic
// BD20.07-63 / nger hemisphere n=29 defOrmatK)n preSSU Fe (COX et al., 1991; W|ndh J., 1995).
Figures 4a and 4b: Stereographic plots for S, and fold axes. Photograph 6: Field example of
5156500mN Sl 1163 subhorizontal lineations in shear
zone, grid #1, Timmins zone #1. Figure 5: Schematic evolution for formation and
deformation of the dioritic intrusions hosting
the Au mineralization.
Figure 1: Geological map of the southern o - : : e
Quéebec Appalachians (De Souza, 2012). SRl s " 45°N \
ZT1-01 N
y . BDZW - Photograph 7: Field example
%zon 177 Sﬁy of slickenside showing strike-
‘4 502011171 : slip motion, grid #1, Timmins o AN
- Photograph 4: Field | Photograph 5: Field | cone 4 \ \
. . otograph 4: Field example otograph 5: Field example
#1 Timmins Zor(e of steeply-plunging lineations of slickenside showing reverse \ Inferred
in shear zone, grid #1, motion, grid #1, Timmins i nrerre
Timmins zone #1. zone #1. fluid flow path
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V. QUARTZ VEINS GEOMETRY

There are 3 principal orientations of quartz veins, almost perpendicular to each other, and their intersection is \

subparallel to the fold axis developed in the diorite intrusions. These 3 orientations likely represent differentstages A/~ 3- -~ ~- "~ -
of deformation and veins formation (Fig. 4c). The first one, subparallel to S,, was formed during the development of
the schistosity. The second family, represented by flat-lying extension veins, is attributed to folding, when intrusions
start to be fractured due to high competency contrast and during variations of hydrothermal fluid pressure. These
veins are locally folded, which indicates that they were formed before the end of folding (Photos #8 and #9). Finally,
the third type of veins is the result of fracturation during NE-SW extension and/or late-stage compressional strike-
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slip faulting coeval with the NW-directed compression that generated the auriferous shear zones.
2 vV_V] Ware volcanics I.IEJ uEJ
2 760 = / ‘ / N ©
\/ 0> 75, Pebbly mudstone, slate and conglomerate E (¥ BDZOO?:M/,,,, 8 )  Poles o veine Photograph 8: Folded
[esesd caldwell-type metasandstone 0 /5/ e 5 y_ & Intorcoction of vains extension veins, grid #2,
Gaspé Belt ASCOT COMPLEX < ) e S Yy Timmins zone #1.
Unconformities: B A Al Mafic and felsic volcanic rocks 10 m (J B
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e ’ KN Turbiditic slate and sandstone I —— and schematic Section o the IMMINSs zONe. » - o7 312.9/82.9 (plane) of the BT gold deposit, as the result of fold-related
erpentinite
N\ __ Acadian reverse fault BEAUCEVILLE FORMATION ° X y99 Counting method: _ saddle reef structural trap (3D).
—_— _ Graphitic slate and volcaniclastic rocks CONTINENTAL ROCKS - HUMBER ZONE I ;?2
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ST e .7, Voleaniclastic sandstane __[ERSe E R e / g dPiIra?:;?i?);aPoh s I!:iICIEIinE'T'?:nprIr?iI‘?Sf Cox S.F., V.J. Wall, M.A. Etheridge and T.F. Potter, 1991. Deformational and metamorphic processes in the formation of
X I | % Figure 4c: Stereographic plots for veins. Jone #1. Yok 2 ' mesothermal vein-hosted gold deposits - Examples from the Lachlan Fold Belt in central Victoria, Australia. Ore Geology
Figure 2: Geological map of the Beauce area showing the location of the | | | X gevuew;6.23:11;4i3. S - - o | - tee Apalaches du sud du Ouébec d
Bellechasse-Timmins gold deposit (De Souza, 2012). Sl e Souza S., 2 . Evolution tectonostratigraphique du domaine oceanique des Appalaches du sud du Quebec dans son
J P ( ) Z11-02 Z711-03 contexte peri-Laurentien. These de doctorat en Sciences de la Terre, Universite du Québec a Montreal, Qc, Canada.
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- . . : : Ministere de | ‘Energie et des Ressources Naturelles, Quéebec, Canada. MB87-38.
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belonging to the Dunnage Zone of the southern Quebec Appalachians (Fig. 2). The Dunnage Zone is ~ e  Driling ] Graphitic volcaniclastic - dark grey 44, Schistosity ACKNOWLEDGMENTS obduction and collision in the northern Appalachians. American Journal of Science 295: 173-200.
made up of ophiolites, island-arc volcanic rocks and synorogenic clastic and volcaniclastic sedimentary 4  Grid ] Volcaniclastic - dark to medium grey —— Vein Tremblay A., G. Ruffet and S. Castonguay, 2000. Acadian metamorphism in the Dunnage Zone of southern Québec
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