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Windsor-Kennetcook Basin Main Point
Ken ok Thrust System Context

Walton Thurst (of the Kennetcook Thrust System)
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Windsor-Kennetcook Basin Main Point
Context

Walton Thrust (possible link to barite/base metals)

Land Area Distribution

thrust trace

Figure: from Brough & Keppie, 2013
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Windsor-Kennetcook Basin Main Point
Context

Multiple investigations: 4 views

Reg Moore and others, 1960-1990

John Waldron
and others,
2001-2013

Fraser Keppie, 2011-2013
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Windsor-Kennetcook Basin Main Point
Context

Multiple investigations: Common elements

Reg Moore and others, 1960-1990

John Waldron

and others, Stratigraphy

2001-2013 Tectonic History
Lithologic Map Pattern

Fraser Keppie, 2011-2013
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Windsor-Kennetcook Basin Main Point
Context

Multiple investigations: Contrasting elements

Reg Moore and others, 1960-1990

Structural Map Pattern
3D-thrust architecture

John Waldron

and others, Stratigraphy
2001-2013 Tectonic History
Lithologic Map Pattern
Fraser Keppie, 2011-2013
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Windsor-Kennetcook Basin Main Point
Ken ok Thrust System Context

Exploration strategy: Stratigraphic con
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Windsor-Kennetcook Basin Main Point
Ken ok Thrust System Context

Exploration strategy: Thrust control
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Windsor-Kennetcook Basin Main Point
Context

The Maritimes Basin (& Windsor-Kennetcook sub-basin)

Kennedcook-Windsor basin Atiantic Cansds

Introduction (study area)

I coroontersis s mamumes s oshore)

[ R ——

~ Figure: from Javaid, 2011
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Windsor-Kennetcook Basin Main Point
Context

Appalachian context

[]Laurentian Realm [ lapetan Realm

_\r_f.l\/ Peri-Gondwanan Realm
2 B [ | [

Carolinia Ganderia Avalonia Meguma

Figure: from Hibbard & Waldron, 2009
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Windsor-Kennetcook Basin Main Point
Context

Tectonic setting for the Maritimes Basin?

Québec
embayment

St.Lawrence
promontory

. Future Minas fault zone

Figure: from Hibbard & Waldron, 2009

NOVz;}S&C%TIA

Fraser Keppie Base metals and barite in the Windsor-Kennetcook basin



Windsor-Kennetcook Basin Main Point
Context

Tectonic setting for the Kennetcook Thrust System

Figure: from Waldron et al., 2009
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Windsor-Kennetcook Basin Main Point
Context

stratigraphic timing

Kennstcook-Windsar basin Atlantc Ganada

Stratigraphy of the study area

units

190 ———
Jurassic N
200

210 Triassic Fluvial and eolian deposits

220 =
P2
300 —
E
3 310 —
E Coal bearing fluvial clastics
320 —
Fluvial clastics & lacustrine limestine
330
Limestone, gypsum, anhydrite
380 — Marine deposit
350
(Clastic sediments,Fluvial-lacustrine
30
Devoniah Basement units
370

Figure: from Javaid, 2011
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Windsor-Kennetcook Basin Main Point
Context

Kennetcook Thrust System timing

Age constraints for Kennetcook Thrust System
Deformed Horton, Windsor, and Mabou (waldron et al., 2007)

Not deformed Scotch Village waldron et al., 2007)

Crosscutting 315 Ma igneous dykes (kontak et al., 2000)

Age Bracket 325 Ma and 315 Ma (waldron et al., 2007)
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Windsor-Kennetcook Basin Main Point
Context

Carbonate-hosted barite/base metals timing

Age constraints for Carbonate-hosted mineralization

Fission tracks zircon at Gays River (Ravenhurst et al., 1989)
K-Ar clays from proximal clastics (Ravenhurst et al., 1989)
Rb-Sr illite from distal sandstone (Ravenhurst et al., 1989)
Pb isotopes Horton Group source at 300 Ma (Ravenhurst et al., 1989)
Age Bracket 330 Ma to 300 Ma (Ravenhurst et al., 1989)

“W
NOVA'SCOTIA
Fraser Keppie Base metals and barite in the Windsor-Kennetcook basin



Windsor-Kennetcook Basin Main Point
Context

Carbonate-hosted barite/base metals timing

Age constraints for Carbonate-hosted mineralization

Fission tracks zircon at Gays River (Ravenhurst et al., 1989)
K-Ar clays from proximal clastics (Ravenhurst et al., 1989)
Rb-Sr illite from distal sandstone (Ravenhurst et al., 1989)
Pb isotopes Horton Group source at 300 Ma (Ravenhurst et al., 1989)
Age Bracket 330 Ma to 300 Ma (Ravenhurst et al., 1989)

Other constraints for Carbonate-hosted mineralization

Source basin-derived fluids (Ravenhurst et al., 1989)

Temperature 230 to 130 Celsius (Ravenhurst et al., 1989)
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Windsor-Kennetcook Basin Main Point
Context

zircon fission track ages

TABLE 3. Zircon Fission-Track Dates

Sample Location Number  Fossil tracks  Induced tracks ~ Dosimeter tracks
no. (no. in Fig. 2) of grains X10%em? X10%fem? *x10%/cm? Chi-square  Age (Ma)' + 1o
RGR-161 1. Gays River 3 79.5 9.40 2.00 0.6 308 + 37
(609) (72)
RGR-162 1. Gays River 14 55.6 6.66 2.08 12.0 315 + 21
(2,121) (254)
RCGR-165 1. Gays River 11 58.6 6.46 2.08 11.7 342£33

(1,0 (117)

RSB-48 2. Southvale 5 : 6.87 2.10 25 265 + 36
(59)

RSB-21 5. Smithfield 10 54.1 9.41 2.07 T4 217 £ 16
(1,276) (222)

RSB-22a 5. Smithfield 16 47.0 6.40 2.00 11.0 268 + 20
(1,498) (204)

RSB-22b 5. Smithfield 11 54.2 7.50 2.09 8.0 275 = 21
(1,431) (198)

RSB-5/24 7. Brookfield 2 51.7 8.96 2.09 0.1 221 + 40
(202) (35)

Figure: from Ravenhurst et al., 1989
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Windsor-Kennetcook Basin Main Point
Context

Timing for structural control model

Thrusts provide a spatial control for barite and base metals?
Basin age 360 to 290 Ma (keppie, 2000)
Thrust age 325 Ma to 315 Ma (waldron et al., 2007)
Fluid age 330 Ma to 300 Ma (Ravenhurst et al., 1989)
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r-Kennetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Thurst (of the Kennetcook Thrust System)
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Public seismic data
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Figure: from Javaid, 2011
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Geologic units
Wolfville Formation
Scotch Village Formation
Watering Brook Formation
Windsor Group
Murphy Road, Pesaquid and

Green Oaks Formations

White Quarry, Stewiacke, Carrolls Corner,
Macumber and Gays River Formation

Wentworth Station, Miller Creek,
MacDonald Road and Elderbank Formations

Cheverie Formation

Horton BIuff Formation

Goldenville Formation

Halifax Formation

Base metals and barite in the Windsor-Kennetcook basin




Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Poly-phase fault history

Kennstcook-Windsar basin At

Categories of subsurface faults

Category | Category || Category lll
Basement-cutting normal faults B normal fault with,

terminating in the basal Horton Biuffterminating in the basal normal oﬁset component up-dip

Formation Formation
Category IV Category V Category VI
Basement-cutting normal fault with |B; ting reverse fault with |Ba: t-cutting reverse fault with|

reverse offset component up-cip | reverse offset component up-dip. | normal offset componant up-dip

Figure: from Javaid, 2011
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Geometrical model
Kennetcook Thrust System Structural control for barite/base me

Interpretation 1 of Wind-07

WNDO00-007 Kennetcook-tindsor basin Atiantc Gansda
> Tilted fault blocks
* normal and reverse faults. ot
» Graben/half graben geometry. = !
» Basement deepens N

Figure: from Javaid, 2011
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Kennetcook Thrust System

Interpretation 2 of Wind-07

Geometrical model
Structural control for barite/base metals

orton Marker

Meguma \\

\

X

Wind07.segy
P

Figure: from Bianco, 2013
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Cheverie No. 1

Kennetcook Thrust System

Geometrical model
Structural control for barite/base metals
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Figure: from Waldron et al., 2010
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Geometrical model
Structural control for barite/base metals

Kennetcook Thrust System

Cheverie No. 1

Palynology

Stratigraphic Log

Sample

Lithostratigraphy
Biostratigraphyy.

Depth
Lithology %

B0 (R 1

Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Interpretation 1 of Wind-02
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Figure: from Waldron et al., 2010
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Kennetcook Thrust System

Interpretation 1 of Wind-02

Geometrical model
Structural control for barite/base metals

Kennetcook thrust system, upper boundary

boundaries Folded Windsor reflections  §
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NOVA?CS)TIA

Fraser Kepp Base metals and barite in the Windsor-Kennetcook basin




Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Interpretation 1 of Wind-03

Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base meta

Interpretation 1 of Wind-03

N
TWTT (ms) Near-surface geology inferred from map boundaries
—_——

Folded Windsor reflections
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Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?

-} Fundy Group ——— =
I:I Cumberland Group T\me;s\ruc(ur? contours, base Cumberland Gp. (ms)
fault intersections shown dashed
Mabou Group _» 007

Grou Faulted (constrained, conjectural)  figured sect-

= m = ions

hi it o g
w.ndsorl ighly Kennetcook thrust system ~ Seismic profile with
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Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?
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Kennetcook Thrust System?
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Kennetcook Thrust System?
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Kennetcook Thrust System?
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Kennetcook Thrust System?
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isor-Kennetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?

Figure: from Wikipedia, 2013
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?

Evidence for daylight to the southeast?
Stratigraphy Missing section

Structure Drag Fold = Monocline
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?
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Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?

Figure: from Moore et al., 2000 Figure: from Moore et al., 2000
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Kennetcook Thrust System?

Rainy Cove schematic
500 m representation - area
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Figure: from Moore et al., 2000
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Interpretation 2 of Wind-02
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Figure: from Waldron et al., 2010
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Kennetcook Thrust System

Interpretation 2 of Wind-02

Geometrical model
Structural control for barite/base metals

Kennetcook thrust system, upper boundary

boundaries Folded Windsor reflections  §

TWTT (ms) K Cheverie #1 wall
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Interpretation 2 of Wind-03

Figure: from Waldron et al., 2010
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Geometrical model
Kennetcook Thrust System Structural control for barite/base meta

Interpretation 2 of Wind-03

N
TWTT (ms) Near-surface geology inferred from map boundaries
—_——

Folded Windsor reflections
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Figure: from Waldron et al., 2010
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etcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals
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= Figure: from Broughm & Keppie, 2013
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Summerville
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Summerville
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Kennetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Summerville
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etcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine
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= Figure: from Broughm & Keppie, 2013
NOVA'SCOTIA

Fraser Kepp Base metals and barite Windsor-Kennetcook basin




Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine
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> Figure: from Waldron et al., 2007
NOVA'SCOTIA

Fraser Kepp Base metals and barite in Windsor-Kennetcook basin




Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine
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Figure: from Broughm & Keppie, 2013
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine

B 66-2 66-10 67-1 874 67-8_886 §7-12 671 B’

Cheverie sandstones

—— Inferred Contact 0 50 100m
—

Figure: from Broughm & Keppie, 2013
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Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine
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Figure: from Broughm & Keppie, 2013
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Kennetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine

C B7-11 67-10 67-9 67-8 67-7 C

— Inferred Contact

Figure: from Broughm & Keppie, 2013
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Windsor-Kennetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals

Walton Mine
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e Middle Windsor stratigraphy

/,

o
_ ‘\

Inferred Contact \

—— Inferred Thrust \ L L

~

Figure: from Broughm & Keppie, 2013
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inetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals
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inetcook Basin Geometrical model
Kennetcook Thrust System Structural control for barite/base metals
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Walton Thrust Model
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Walton Thrust Model
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Conclusion

Thrusts provide a spatial control for barite and base metals

Basin age 360 to 290 Ma (keppie, 2000)
Thrust age 320 to >315 Ma (waldron et al., 2010)

Fluid age 300 Ma (Ravenhurst et al., 1989)

Correlation 50% of mineral occurrences within 500m of (newly?)
inferred thrusts (Broughm and Keppie, 2013)

Further work Correlation may improve as adjacent sub-basins are
considered as well (Giles, pers. comm.)
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