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082KNW030 TRUE FISSURE (L.1097) AG,PB,ZN,AU,CU
082KNW040 BEATRICE (L.4586) AG,PB,ZN,AU
082KNW059 ETHEL AG,PB,ZN
082KNW061 GREATNORTHERN (L.1099) AG,AU,PB,ZN,CU
082KNW062 ST. ELMO, (L.4581) AG,AU,PB,ZN,CU
082KNW087 MAX MO,WO,PB,ZN,CU
082KNW088 VMS 9 CU
082KNW089 VMS 19, 20 CU
082KNW090 VMS 21 PB,ZN,CU
082KNW091 VMS 23 PB,ZN,MO
082KNW092 VMS 1 PB,ZN,AG
082KNW093 VMS 2 PB,ZN,MO,AG
082KNW096 MURRAY CU,AU,PB,ZN
082KNW097 MIKE PB,ZN,AG,AU
082KNW101 SILVER DOLLAR AG,PB,ZN,AU,CU
082KNW105 MAR MO,PB
082KNW123 HOMESTAKE PB
082KNW127 GILLMAN AU,AG,PB,ZN
082KNW131 MO,UNTAIN BOY (L. 2495) AG,PB
082KNW136 IRON DOLLAR (L.7059) PB,AU,AG,CU
082KNW147 CRAIG AG,PB,AU
082KNW149 RAINYDAY CU
082KNW189 ROYAL CANADIAN AU
082KNW213 GREATWESTERN (L.4503) PB,AG
082KNW224 UPPER ARROWTALC TC
082KNW226 SIDMO,UTH LS,MB,BS
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082KNW230 POLLMAN CREEK PB
082KNW231 STAU,BERT TRENCH PB,ZN
082KNW233 HALCYON HOT SPRINGS HS
082KNW234 HALFWAY RIVERHOTSPRINGS HS
082KNW235 UPPERHALFWAY RIVERHOTSPRINGS HS
082KSW099 PINGSTON ZN,AG,PB,CU
*Abbreviations for commodities: AG – silver; AU- gold; BS - building stone;CU - copper; FE - iron;
HS - hotspring; LS - limestone;MB - marble;MO -molybdenum;PB - lead; SB - antimony; TC - talc
SN - tin; TC - talc; TE - tellurium;WO - tungsten; ZN - zinc
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The Beaton map area in the southern Canadian Cordillera is underlain by portions of the Shuswap Metamorphic 
Complex and the northern Kootenay Arc, and hosts the MAX Molybdenum Mine at Trout Lake. The reader is referred to 
Read et al. (2009) for detailed geology of the MAX mine. Rocks in the Beaton map area range from the Paleoproterozoic 
through the Neoproterozoic (?), Paleozoic, and Mesozoic eras. All units were involved in the Cordilleran Orogeny. 

The map area is accessible via provincial highways 3, 6 and 23. The nearest incorporated communities, Nakusp and 
Revelstoke, are approximately 30 km south and 40 km north of the map limits, respectively. Upper Arrow Lake, a major 
reservoir on the south flowing Columbia River, separates the Monashee Mountains (Gold Range) in the west from the 
Selkirk Mountains in the east. The Selkirk Mountains are subdivided into the Lardeau Range and Badshot Range to the 
respective west and east of Trout Lake and its valley. To some extent, these physiographic divisions reflect underlying 
geology. As part of the Interior temperate rain forest, slopes are densely forested with cedar, hemlock, Douglas-fir, larch, 
maple, aspen and mountain alder at low and moderate elevations, and with spruce and subalpine fir above ~1600 m. 
Alpine areas become largely free of heavy winter snow in July. Outcrop exposure is best along the generally subdued, 
sub-alpine ridge lines and during low water (April-May) on the shore of the Arrow Lakes reservoir.

In the Monashee Mountains, Paleoproterozoic orthogneiss (unit 1) and unconformably overlying Proterozoic 
paragneisses (units 1, 1, 2) are part of the Thor-Odin dome of the Monashee Complex– a migmatitic structural-
metamorphic culmination  in the metamorphic hinterland of the Cordilleran Orogen (Reesor and Moore, 1971). 
Orthogneiss in the core of the culmination is exhumed North American continental crust, making it the deepest exposed 
structural level in the southern Canadian Cordillera. The Monashee Complex and Proterozoic to Paleozoic paragneiss 
overlying it are part of the regional-scale Shuswap Metamorphic Complex (Jones, 1959; Reesor and Moore, 1971). 
Multiple nomenclatures describing the gneisses and models explaining genesis of the metamorphic culmination have 
been proposed (i.e. Reesor and Moore, 1971; Read and Brown, 1981; Brown and Journeay, 1987; Carr, 1991; 
Vanderhaeghe and Teyssier, 2001; Teyssier et al., 2005; Glombick, 2005; Brown and Gibson, 2006; Kruse and Williams, 
2007; Gervais et al., 2010). The Shuswap complex here is bounded to the east and was partially exhumed by the Eocene 
Columbia River Fault Zone (CRFZ; Read and Brown, 1981; Lane, 1984; Carr, 1991; Lemieux, 2006), which 
approximately follows the trace of the Columbia River valley. 
Within the Beaton map area, the eastern hanging wall of the CRFZ comprises Paleozoic continental margin strata that 
were deformed and metamorphosed to greenschist facies, and locally to amphibolite-facies, in Jurassic (and 
Cretaceous?) phases of the Cordilleran Orogeny. Paleozoic strata form two first-order successions that are separated 
by an angular unconformity corresponding to a Late Devonian and (or) Early Mississippian deformation event, regional 
D1.
The lower succession consists of phyllite and grit of the lower or mid-Paleozoic Broadview Formation, Lardeau Group 
(unit ; Fyles and Eastwood, 1962), and the lithologically heterogeneous Mount Sproat assemblage (new term; 
formerly assigned in part to Lardeau, Milford and Kaslo groups by Read and Wheeler, 1976), which comprises broadly 
disparate lower and upper subdivisions. The lower Mount Sproat assemblage is composed of carbonaceous phyllite to 
quartzite with abundant carbonate and mafic volcanic horizons in the greenschist-facies, overturned eastern limb of the 
Jurassic Hill Creek syncline between Trout Lake and Mount Sproat. Metavolcanic members of the lower MSA have trace 
element geochemical characteristics of mid-ocean ridge and island arc tholeiitic basalt. Lithologies within the lower MSA 
are repeated in metres- to decametres-thick layers. A horizon of discontinuous quartzite cobble conglomerate with green 
phyllitic matrix (unit ) near Mount Sproat marks the apparently conformable transition to the upper MSA, which 
is dominated by basaltic to andesitic amphibolitic schist and greenstone (units  and 3, respectively) with 
minor metapelite and carbonate. The upper MSA outcrops north and west of the Kuskanax batholith in the upright 
western limb of the Hill Creek syncline at greenschist and amphibolite-facies. Foliated greenstone stratigraphically 
above the green conglomerate has calc-alkaline basalt trace element signatures and yielded concordant Late Devonian 
zircons near Blind Bay in Beaton Arm (Kraft, unpublished data). In a bowl on the northwest flank of Trout Mountain, the 
contact between carbonaceous quartzite basal to the MSA (unit ) and quartzite correlated with the Broadview 
Formation (unit ) is a mixed gradation over several metres of outcrop. A gradational transition between the 
Broadview Formation and the MSA is also apparent where outcrop is discontinuous along the deactivated Asher Creek 
road on the west side of Trout Lake. The contact between the MSA and the Broadview Formation is not exposed 
elsewhere; it is placed at an inferred continuation of the brittle, normal Adit fault, which was defined at the MAX 
molybdenum mine (Read et al., 2009).

Upper Mississippian to Pennsylvanian strata in the map area belong to the Milford Group and form two lithologically 
distinct assemblages separated by a northern extension of the mid-Jurassic Mobbs fault, which was originally mapped in 
the Poplar Creek map area (NTS 82K/06; Read, 1973). In the Lardeau Range, the McHardy Assemblage of the Milford 
Group (Klepacki, 1985) unconformably overlies the MSA. McHardy Assemblage here consists of lensoidal beds of 
quartz pebble conglomerate overlain by monotonous black argillaceous phyllite and metasiltstone (unit ). A 
rhythmically banded metasandstone-metasiltstone member (unit ) above the argillaceous rocks represents the 
top of the McHardy Assemblage. The transition from the McHardy Assemblage to overlying mid-ocean ridge basalt and 
gabbro of the Permian Kaslo Group (unit ; Orchard, 1985; Klepacki, 1985) is a locally faulted interval of interlayered 
metasandstone and metabasalt. Milford Group strata in the Badshot Range northeast of Trout Lake form the Davis 
Assemblage (Klepacki, 1985), which unconformably overlies the Broadview Formation. Davis Assemblage comprises 
pebble (rarely boulder) conglomerate with sandy phyllitic matrix, fossiliferous limestone and minor chert near its base. 
The remainder is largely silver coloured silty phyllite (unit ). Its top is not exposed because of its occurrence in a 
syncline. Immediately beneath that conglomerate, a sedimentary sequence up to ~300 m thick has been preserved 
between Milford and Broadview strata. This sequence, informally named the Thompson assemblage for superior 
exposure at that locality (new term; unit ), comprises basal phyllitic conglomerate and grit, maroon phyllite, minor 
marble, sandy marble, amygdaloidal basalt and rare, thinly bedded chert. Coarse clastic Thompson assemblage units 
are apparently derived from underlying Broadview Formation. Graded beds with scoured bases indicate younging is 
toward Milford strata. Fragments of distinctive Thompson assemblage chert and maroon phyllite occur in overlying 
Davis Assemblage conglomerate. The Thompson assemblage can be traced northwestward onto map 82K/13 
(Camborne), where it becomes more strongly deformed and metamorphosed. Equivalent green phyllite and pebble 
conglomerate are also present stratigraphically below Davis Assemblage along Lardeau Creek at the head of Trout 
Lake. The Thompson assemblage was not affected by regional D1, thus it is assigned a pre-Milford Mississippian age.

Multiple phases of granodiorite, quartz monzonite and minor syenite constituting the Early to Middle Jurassic Kuskanax 
Batholith (unit ) and its peripheral dikes and sills were emplaced early in, during, and after deformation of Paleozoic 
host strata between ca. 190-170 Ma (Read, 1973; Roback, 1993). The peraluminous, ca. 162 Ma Galena Bay Stock (unit 

) post-dates tectonometamorphism in its host rocks (Parrish and Armstrong, 1987). The surface expression of the 
ca. 80 Ma Trout Lake Stock granodiorite (Lawley, 2009) is too small to appear on this map, but it increases in volume in 
the subsurface at the MAX Molybdenum Mine (Read et al., 2009). Early Tertiary syntectonic pegmatite sills of the 
Ladybird Leucogranite Suite (Carr, 1992) are abundant in the footwall of the CRFZ near Upper Arrow Lake.

Devonian and older strata east of the trace of the Columbia River Fault Zone were strongly deformed at greenschist-
facies by regional event D1, which formed a transposition foliation, S1, defined by compositional layering and phyllitic 
foliation. Quartz veinlets parallel to S1 in carbonaceous schist and centimetre-scale F1 isoclines or rootless folds are 
present in this succession. S1 foliations are most apparent in quartzose rock types, and appear to diminish in strength in 
upper units of the MSA. Map-scale F1 folds have not been identified. Upper Mississippian Davis Assemblage 
conglomerate on the west flank of Mount Thompson contains cobbles of underlying Broadview grit with randomly 
oriented S1 foliations that pre-date deposition of the conglomerate (Wheeler, 1966; Read, 1975). A pre-depositional 
fabric in clasts within Mount Sproat assemblage conglomerate was not observed. 
All strata east of the CRFZ experienced Jurassic D2 deformation that changes in intensity, style, and metamorphic grade 
from east to west. In the Kootenay Arc east of the Kuskanax Batholith, greenschist-facies cleavage, S2, is associated 
with tight upright to inclined folding with northwest or southeast trending axes. D2 features define the structural grain 
east of Upper Arrow Lake. S2 cleavage in the Mississippian Thompson and Davis assemblages transects bedding, 
which has not been transposed. On the south flank of Mount Sproat and west of the Kuskanax Batholith, S1 or bedding 
was transposed into S2 as metamorphic grade increases westward. Still in the hanging wall of the CRFZ, S2 schistosity 
along Upper Arrow Lake is defined by garnet zone minerals and dips moderately or shallowly. Dykes peripheral to either 
the Galena Bay Stock or the Kuskanax Batholith are isoclinally folded into S2 in Beaton Arm west of Whiskey Point. A 
metamorphic overprint with roughly north-south trending isograds normal to layering occurs on the west flank of Mount 
Sproat in the immediate hanging wall of the Columbia River fault zone. This local metamorphism formed euhedral 
garnet, kyanite and staurolite in metapelite along Crawford Forest Service Road and post-dates Jurassic F2 folding. Also 
north of Beaton Arm, upright F2 folds defined by Mount Sproat assemblage strata are folded by map-scale close 
recumbent F3 folds that produced southeasterly trending crenulation lineations and outcrop-scale folds after garnet 
zone metamorphism. 
Monashee Complex gneisses have strikingly different structure and tectonic history than strata east of the CRFZ. 
Gneisses of the Monashee and Shuswap complexes and in the footwall of the CRFZ consistently dip gently eastward 
and have strong east-trending stretching and mineral lineations. Mesoscopic fold axes trend easterly. These gneisses 
experienced strong ductile deformation, migmatization and felsic plutonism in the Late Cretaceous-Paleocene phase of 
the main Cordilleran Orogeny (Carr, 1991). The gneisses were rapidly exhumed and quenched in the late Paleocene to 
Eocene by a combination of ductile and brittle crustal deformation (i.e. Carr, 1991; Vanderhaeghe et al., 1999; Johnston 
et al., 2000; Hinchey et al., 2006).

East of the Kuskanax Batholith, steeply dipping, northwest striking brittle faults tend to post-date F2 folds. The Mobbs 
fault is inferred to extend into Beaton map area from the southeast (82K/11: Trout Lake; and 82K/6: Poplar Creek), where 
its significant displacement of unknown sense at least partly post-dates Jurassic F2 folds. Mobbs fault appears not to 
offset metamorphic isograds associated with intrusion of late phases of the mid-Jurassic Kuskanax suite (Read, 1973). 
Large displacement inferred to be west-side down, and probably with a strike-slip component, on the Adit fault post-
dates ca. 80 Ma mineralization at the MAX Molybdenum Mine (Read et al., 2009; Lawley, 2009).
The extensional Eocene Columbia River fault zone juxtaposes amphibolite facies Upper Devonian MSA strata against 
footwall Middle or Upper Devonian (units  and ) paragneiss and older gneisses of the Monashee Complex. 
The CRFZ is characterized by mylonitic top-to-the-east fabrics overprinted by chloritic and cataclastic brittle fault rock 
concentrated in the immediate hanging wall.

Porphyry molybdenum mineralization and peripheral base metal-mineralized veins at the MAX Molybdenum Mine 
derive from the ca. 80 Ma Trout Lake granodiorite stock (Lawley, 2009), which is too small at surface to appear on this 
map.The stock has no known age equivalents in the area. Neither the Kuskanax batholith nor Galena Bay stock are 
known to have produced mineral deposits. A number of vein-hosted base metal with or without gold or silver showings 
occur in Paleozoic strata near Trout Lake (see Mineral Occurrence Index). Upper Devonian Mount Sproat assemblage 
amphibolitic schist hosts Cu-Au-Pb-Zn mineralization at the Murray property near Shelter Bay.

Although many geological contacts have been refined by Kraft, an accurate geological framework was established by 
earlier mapping by D.W. Hyndman, P.B. Read, J.E. Reesor, and J.O. Wheeler. More recently, contributions by Y. 
Lemieux and R.I. Thompson include recognition of Devonian strata along the shore of Upper Arrow Lake at Halcyon Hot 
Springs. Support from a variety of sources at the Geological Survey of Canada through the Targeted Geoscience 
Initiative 3 - Cordillera program enabled this mapping and compilation. R.G. Anderson especially is thanked for his 
unfailing support in production of these maps. Kraft is grateful for supervisory support from P. Erdmer at University of 
Alberta during the course of this project. Kraft wishes to thank Y. Lemieux for introducing him to Cordilleran geology in the 
Upper Arrow Lake area. Excellent field assistance to Kraft was provided by B. Jablonski, R. Tapping, and K. Laird.  This 
map benefited from careful review by A. Okulitch.
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