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SUMMARY

Summers Creek area is centered on the southern Nicola arc. Rocks of the Nicola arc are part of the
Quesnel terrane, which stretches the length of British Columbia. In this area, part of the dissected
Interior Plateau west of the Coast-Cascades ranges, the arc rocks are sparsely exposed. Local
extensive exposures are along steep valleys and glacially scoured ridges. Mainly relatively dry
open pine forests, minor grasslands, and many small lakes make ideal range-land for cattle and

allow easy foot travel.

Magmatic roots to the Nicola arc include prolifically mineralized intrusions emplaced during an arc-
building and collisional epoch centered on ~204 Ma (Logan and Mihalynuk, 2014). Known as the
Copper Mountain suite, these intrusions and Nicola Group arc rocks mineralized adjacent to them,
have been a major source of British Columbia mining wealth for 50 years. Because of this wealth,
many geological investigations have focused on the Late Triassic to Early Jurassic Nicola arc rocks,
including the pioneering regional studies by Preto (1979) and Monger (1989). In recent years, sub-
stantial logging activities have generated new exposures throughout the region, and together with
the wide availability of accurate geochronological techniques, provide opportunity for a new level

of understanding of the ancient arc between Princeton and Merritt. New mapping focused on areas
where new access and outcrops are most likely to expand the existing geological foundation.
Mapping did not extend far into the Eocene Princeton Basin, which has been the subject of
compilations by McMechan (1983), Read (1989) and Massey (2000), including drill hole information.
Princeton Group geology shown here relies on these sources, particularly McMechan (1983), whose
map pattern reliability could be assessed from the included outcrop distribution.

Quesnel terrane includes the Nicola Group and underlying basement rocks, together comprising a
composite island arc that probably began life at the distal margin of western North America in
Devonian time (Monger et al., 1972; Monger, 1977; Mihalynuk et al., 1994; Mihalynuk, Mountjoy,
et al., 1999); Ferri, 1997), constructed on rocks at least as old as Late Silurian (Read and
Okulitch, 1977). Formation of a back-arc basin likely rifted Quesnel arc from its continental
margin homeland (Mihalynuk, et al., 1994, 1999). Growth of the back-arc basin to oceanic
proportions isolated Quesnellia and endemic organisms from North America. Permian to Triassic
fossil species in Quesnellia are not seen in adjacent parts of cratonic North America today,
but are found to the west in sister Stikine terrane (Ross and Ross, 1983 and 1985). In Early to
Middle Jurassic times both Quesnel and Stikine terranes were repatriated with North America
(Ricketts et al., 1992; Nixon et al., 1993; Mihalynuk et al., 2004) as they buckled against the
margin capturing exotic oceanic rocks of the Cache Creek between them (Monger and Ross, 1971;
Mihalynuk et al., 1994, 2004). Starting in Late Jurassic times, rocks of the Quesnel arc were
deformed during collisions that shuffled rocks along the ancestral continental margin, first south-
ward and, after about 95 Ma, northward, coming to rest in the Eocene (Enkin, 2006; Sigloch and

Mihalynuk, 2013).

Eocene extension in the southern Cordillera (Brown and Journeay, 1987) formed basins in which
Princeton Group volcanosedimentary rocks accumulated. Extension may have persisted into the

Miocene, outlasting effusive Chilcotin Group volcanism.
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LEGEND

LAYERED ROCKS

MIOCENE
Chilcotin Group

Alkali olivine basalt flows and rare interflow breccia. Dark brown to tan-weathering and black fresh. K-Ar ages
of 9 and 9.2 +1.8Ma were obtained near Coalmont (Mathews, 1989; Breitsprecher and Mortensen, 2004

-location adjusted on map).

EARLY EOCENE

””” Princeton Group

eEPvu

eEPSs

eEPCc

Upper Volcanic' Formation
Volcanic member, upper. Near Dillard Lake this unit includes oxy-hornblende, biotite, sanidine, and plagioclase

-phyric rhyolite flows, breccias and flow domes (50.2 + 0.6 Ma, 40-39Ar, Mihalynuk et al., 2014).

Allenby Formation

Summer Creek sandstone (<300 - 590m thick). White to orange, massive to well-bedded, tuffaceous, zeolitic
sandstone and granule conglomerate (in places largely sourced from the Osprey Lake batholith) with minor

siltstone, shale and sparse layers of coalified plant detritus.

China conglomerate (up to 130m thick). Marker in eEPVsh, is tan to brown, volcanic and quartz-pebble and granule
conglomerate, volcanic sharpstone conglomerate (derived from Nicola Gp. and Pimanus Fm.), and coarse wacke.

Vermillion Bluffs shale (90-1000m thick). Grey to black, locally maroon, carbonaceous to bentonitic shale enclosing
coal and minor thin sandstone layers. May locally include siliceous sinter, diatomaceous, and dolomitic beds.

Hardwicke sandstone (up to 400m thick). White quartzo-feldspathic sandstone with minor siltstone and rare
shale interlayers. Green-brown lithic sandstone near basal boulder conglomerate.

Cedar Formation
Mainly red-brown andesitic to basaltic flows, breccia and lahar; locally light-weathering, aphanitic to sparsely

hornblende and feldspar-phyric dacite flow and breccia.
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eEPCvf

Andesitic - basaltic volcanic rocks; predominantly flows.

EARLY CRETACEOUS (TO EARLIEST LATE CRETACEOUS)

Spences

Bridge Group
Pimanus Formation

eKSBP

Pimanus Formation undivided or admixed andesite, rhyolite flow, and tuff (units eKSBPa, r, and rt).

Tagish Lake area (NTS 104M/ 8,9,10E, 15 and 104N/ 12W), northwestern British Columbia: B C

Rhyolite flows. White to orange, finely banded, massive to brecciated flows up to tens of metres thick, may include
areas of intensely welded ash flow.

Rhyolite lapilli tuff. Includes relatively minor welded ash flow. Sparse green and white lapilli in a plagioclase
crystal-rich vitric ash matrix with scattered quartz eyes. Ignimbritic subunits in a few localities.

Andesite breccia and lesser flows. Dark grey-green, medium- to fine-grained plagioclase +pyroxene-phyric.
Locally vesicular and may contain epiclastic interbeds.

Intraformational conglomerate, massive to well bedded, including maroon and green ash and lesser lapilli tuff

eKSBc

and tuffite, including choloritized, flattened pummice lapilli. Detrital zircon age populations reflect the
enclosing rocks (~103 Ma) and nearby basement (Mihalynuk et al., 2014).

eKSBcb

Basal conglomerate rests atop pre-Cretaceous lithologies from which it is predominantly derived. Includes a
tuffaceous component of Pimanus Formation character.

LATE TRIASSIC TO EARLY JURASSIC NICOLA GROUP

Nicola Group

Undivided, where mapped predominantly feldspar porphyritic breccia and minor flows. Pyroxene + hornblende
may be present in subordinate abundances, heterolithic. Significant carbonate in matrix and as late veins.

Pyroxene and hornblende porphyry breccia. Coarse, euhedral mafic crystals are crowded within a tan to green-
weathering matrix. An apparently undisturbed 40Ar-39Ar cooling age on hornblende of 182 £1 Ma (Mihalynuk

et al., 2014) suggests that at least some of this unit extends to late Early Jurassic.

Hornblende porphyry breccia and flows. Coarse-grained, acicular ttrachytic, with subequal abundances of
plagioclase. Interlayered with subaqueous deposits, overlying deposits may contain clasts of this unit.

Conglomerate. Very coarse, olistostromal, metres in diameter to granule-sized clasts, are locally derived from
the Nicola arc. Commonly with calcareous volcanic sand and silt matrix. Monomict to polymictic, carbonate clasts

are generally minor but conspicuous.

ITrNcl

Conglomerate as ITrNc, but with abundant, locally predominant, clasts of limestone. Near Mystery Lake also
contains clasts of picrite.

Undivided limestone, typically massive, with poorly preserved fossils including bivalves, crinoids, encrusting corals,
and rare belemnoids. Grey-, tan- or white-weathering, commonly with weak to strong S L tectonite fabric.

Pyroxene poryhyry breccia and flows. Medium- to coarse-grained, euhedral pyroxene are commonly crowded
within a grey-green felted to aphanitic/devitrified matrix (rarely ochre-coloured as near Miner Mtn.) Flows
may be amygdaloidal. Plagioclase glomerocrysts are common, and may contain olivine, and rarely, analcime.
Undivided sedimentary rocks. Mainly volcanic siltstone and wacke and shale and subordinate beds of ITrNc. Tan to
dark green or black. Shale may weather rusty.

Tuffite. Well-bedded to massive, predominantly reworked fine lapilli and lithic or crystal ash tuff subunit of ITrNs.
May include air-fall pyroclastic units of similar character.

Felsic tuffite. White to dark green, well-bedded to massive and varying from sharpstone lapilli tuffite to waterlain

ITrN

ash tuff to felsic boulder conglomerate. Sparse interbeds of polymictic conglomerate. Commonly foliated and may

vtf
be altered to quartz-sericite phyllite.

MIDDLE TRIASSIC

Rhyolite flow and tuff. Massive, pyritic, white to rusty flows, lapilli tuff and olistostromal epiclastic strata, includes

TrNvf

sericite schist near Coalmont and north of the Axe deposit where a sample yielded 4 zircons that overlap the U-Pb
isochron at 238.2 +0.3 Ma. Strongly pyritic zones form gossans exceeding 2 metres thick.

INTRUSIVE ROCKS

Late Cretaceous

Allison Creek stocks. Pink to dark grey, leucogranitic to dioritic stocks and dykes, many of which cut strata of the

IKAg

Spences Bridge Group. This is a legacy unit (Preto, 1979), future geochronology may show that most LKAg
bodies are late Early Cretaceous in age, belonging to the "Mine dykes" and Summers Creek stocks suite.

Early Cretaceous

"Mine dykes". Cream, yellow-orange to pink, north-trending quartz-orthoclase-plagioclase-biotite thornblende
porphyritic. Commonly pyritic and clay-altered. Probably feeders to coeval Spences Bridge Group, dated near
Copper Mountain and in the map area: 102.9 +0.3 Ma (Mihalynuk et al., 2009) and 103.9 +0.1Ma*.

Summers Creek stocks. Probably the deeper level equivalent of MKSBkhp, displaying a similar compositional
variability, although typically medium to coarse-grained with xenolith-rich zones. K-Ar cooling ages are
coeval within error (99.1 +4.2Ma Breitsprecher and Mortensen, 2005 after Preto, 1979).

Middle Jurassic

Osprey Lake batholith. Uniform orthoclase megacrystic granite. White to pinkish-grey, with orthoclase up to 5 cm
long in medium-grained matrix containing biotite > hornblende >> titanite and magnetite. U-Pb ages are: 166
+1Ma (Parrish and Monger, 1991) and 162 +2Ma* from a probable screen inside the Summers Creek pluton.

Early Jurassic

Bromley pluton. Medium- to coarse-grained, grey, hornblende-biotite granodiorite. A U-Pb age of 193 +1 (Parrish
and Monger, 1991) from east of the map area is consistent with a 193.6 +0.2Ma* from affiliated pegmatite in

the southeast map area.
Diorite. Composition varies to quartz monzodiorite. Dark grey, blocky, varitextured, may originate as dense dyke

complex. Hornblende locally have cores of pyroxene. Altered with porphyry-style mineralization. 40Ar-39Ar

cooling ages are 188 +3Ma (Mihalynuk et al., 2014) and 162 +3** from fine-grained secondary biotite.

Feldspar porphyry. Medium-grained feldspar and lesser coarse hornblende, locally trachytic alignment in a tan
to green-grey matrix. May be partly extrusive.

Early Jurassic - Late Triassic

L

Monger, J.W.H., 1989, Geology, Hope, British Columbia: Geological Survey of Canada Map 41-1989.

Moss, P.T., Greenwood, D.R., and Archibald, S.B., 2005, Regional and local vegetation community

British Columbia: Canadian Journal of Earth Sciences, v. 42, p. 215-230, doi: 10.1139/e04-062.

Granodiorite. Composition ranges to quartz diorite. May display local zones of foliation, as does the Boulder
intrusion near Tulameen.

Copper Mountain suite
Diorite to lesser granodiorite. Commonly varitextured and tectonically disrupted. Includes bodies at Rum and Axe

prospects displaying porphyry copper-style mineralization.
tourmaline alteration zone around the dioritic intrusion at the Rum prospect, including zone of tourmaline-
cemented breccia.

ate Triassic

Allison Lake pluton
Quartz diorite phase. Distribution and K-Ar age of 204 +10Ma after Preto (1979, age recalculated by Brietsprecher

and Mortensen, 2004).

Granodiorite. Grey, hornblende-phyric with distribution shown from Preto (1979).

Main granite phase. Red-orange to grey, locally miarolitic and/or graphic granite containing variably altered
hornblende and biotite. A clast of this intrusion collected from the basal conglomerate of the Spences Bridge
Gp. yielded a K-Ar cooling age of 207 +7Ma (Preto, 1979, recalculated, Brietsprecher and Mortensen, 2004).

Tulameen Complex
Mafic-ultramafic complex and satellite bodies. Dunite to monzosyenite Alaskan-type intrusion is probable root to

the Nicola arc. A U-Pb age of 210 +5 was derived from syenodiorite (Rublee, 1994) west of the map area.

*unpublished reports by R. Friedman (2014), Pacific Centre for Isotopic and Geochemical Research, University of British Columbia
**unpublished reports by J. Gabites (2014), Pacific Centre for Isotopic and Geochemical Research, University of British Columbia

SYMBOLS

Geological contact: defined, approximate, inferred

Form lines
Unconformity: defined, approximate, inferred
Fault: defined, approximate, inferred (teeth on downthrown side where known) ........... PR NPV,

Thrust fault: inferred

Axial trace of regional fold: anticline, syncline

Bedding: inclined, vertical, tops indicated, overturned, horizontal

Fabric: jointng; slaty cleavage or schistosity (inclined, vertical, second phase) ............. /82 /

Fold axis, axial Cleavage ..............ccooiiiiiic 731X 25

Lineation: inclined, NOFZONTAL ............oooueeeeee et /’ 44 55

Brittle shear, brittle shear vertical, dyke, dyke vertical ...............ccccooviiiiiiii, ’J\ff ’f{f / /
31 67 78

Glacial striae (DIdireCtional) ...........eeiiiiiiii e v

Isotopic age date sample site: U-Pb zircon, detrital zircon, 40Ar-39Ar, K-Ar ............... 103Ma @ @ @ @

Past producer, developed prospect, ShOWING .........cccccoiiuiiimiiiiiiiiiiiiiiiiiieiiieeeieeees §<

Drill Hole, trench, adit

Topographic contour (20 metre intervals) and spot heights

Landslides (ommitted at Miner Mountain for clarity, see Mihalynuk and Logan, 2013)

Alteration zone: pyrite halo (Chapman, 1970)

Lakes; Wetlands (swamps and marshes)

Outcrop (darker shade, symbol where too small to map)

Field station (also on Reliability diagram)

Map Area

Outline of map areas shown at larger scale in Mihalynuk and Logan (2013a, b)




