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Dark grey-green basaltic volcaniclastic breccia and lapilli tuff; aphanitic to coarsely
clinopyroxene-olivine±plagioclase-phyric

Dark grey-green basaltic flows and minor volcaniclastic breccia and lapilli tuff;
aphanitic to coarsely clinopyroxene-olivine±plagioclase-phyric; minor interbedded
mudstone, siltstone, wacke and shale, locally fossiliferous

Dark grey to reddish grey, rhyolitic to dacitic volcaniclastic breccia and
variably reworked lithic and vitric tuff; minor sedimentary and basaltic
to andesitic volcaniclastic interbeds

Medium grey to black, thinly laminated to medium bedded, impure limestone, calcareous to
non-calcareous mudstone, siltstone and shale intercalated with variable proportions of grey-
green lithic feldspathic/tuffaceous wacke, minor crystal-lithic tuff and reworked equivalents,
volcaniclastic breccia and debris-flow deposits, and rare vitric tuff, pebbly sandstone and
conglomerate; shale locally yields abundant thin-shelled bivalves (Halobia sp., Monotis sp.);
limestone locally contains rare algal structures; may include coralline limestone near the top of
the succession equivalent to Sutton limestone, Cowichan Lake area, southern Vancouver Island

Dark grey-green andesitic flows; aphanitic to sparsely plagioclase-phyric

Dark grey-green, andesitic volcaniclastic breccia and lapilli tuff; aphanitic to
sparsely plagioclase-phyric

Thin interbeds of basaltic to andesitic volcaniclastic breccia
(too small to show at map scale)

Medium to pale grey, thinly bedded to massive micritic limestone and locally bioclastic
limestone; minor silica replacement and chert nodules; rare laminated interbeds, oolitic
layers and algal structures; locally fossiliferous

Upper Triassic (Carnian; possibly Middle Triassic (Ladinian) at the base)

Undifferentiated, dark grey-green basalt flow/hyaloclastite/pillow lava
(outside the map area)

Grey to greenish grey and brown, medium to coarse-grained arkosic to lithic wacke,
pebble to cobble conglomerate, siltstone and minor coal; locally fossiliferous

LAYERED ROCKS

NANAIMO GROUP EQUIVALENTS (IN PART)

Upper Triassic (Carnian to Lower Norian)
VANCOUVER GROUP

Upper Triassic (Carnian to Rhaetian)

UPPER CRETACEOUS

PARSON BAY FORMATION

Campanian to ?Maastrichtian

BONANZA GROUP
UPPER TRIASSIC

QUATSINO FORMATION

KARMUTSEN FORMATION

uTrK

uTrPvmc

uTrPfvmc

uTrPvi

uTrPfi

uTrPvf

uTrQ

uKN

uTrP

Upper greenschist facies: actinolite+chlorite+albite±epidote±quartz
±calcite

Mineralization

Hornblende hornfels facies: hornblende+plagioclase±epidote±quartz

Calc-silicate skarn (±sulphide)

Prehnite-pumpellyite facies mainly: pumpellyite±prehnite+chlorite+albite
±epidote±quartz±calcite

Manto-type deposit (massive sulphide)
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MINFILE locality (092L 036)

Topography

U-Pb zircon date (Ma, 2 sigma error; determined by
R. M. Friedman and J. K. Mortensen)

Geochronology
177.2 (±0.2) Zr

Rail line

Rail line (abandoned)

Lake

Flooded land (swamp)
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Metamorphism

Road (gravel)
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Spot height (m)
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e  early; m  middle; l  late
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(C) Cordilleranus

(no label indicates age indeterminate;
combined codes indicate age/zone range)

Fossil age designation

GSC Macrofossil locality (age code as below)

Conodont locality (age code as below; identification by
M. J. Orchard)

TlC(lP)

Conodont Zone:

TIC

Macrofossil locality (age code as below; identification by
C. A. McRoberts)

Axial plane of minor fold, inclined

16 Recumbent fold showing dip of axial plane
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Lineation, inclined  (slickenfibres on steeply dipping fault)

Fossils

Axial trace of syncline

Lineation, horizontal (slickenfibres on steeply dipping fault)

Tertiary dike, vertical

Axis of minor fold, inclined
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Outcrop examined
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Plutonic Rocks

Basaltic
Andesite Andesite

Dacite-
Rhyolite

>53 < 57 >57 < 63 > 63

WHOLE-ROCK GEOCHEMISTRY LEGEND

* High proportions of veinlets and/or amygdule fillings, or pervasive fine-grained alteration, commonly involving chlorite, epidote,
albite, calcite, quartz, sericite, prehnite, zeolites and clay minerals, and less commonly actinolite, potassium feldspar and pumpellyite.

Major IntrusionsVolcanic Rocks

Severely altered *

Classification
SiO    wt %

(MgO>12 wt %)

2
Basalt

_< 53
Picrite

< 53

Least altered

Alkali metasomatized

Dark grey-green, massive to medium bedded, basaltic hyaloclastite breccia,
including pillow-fragment breccia, and medium bedded to laminated hyaloclastite
sandstone; may locally pass laterally into pillowed basalt flows

Thin (0.5-5m) beds and lenses of inter-volcanic limestone (unit uTruKls)

Thin (~5-8m) beds and lenses of pale to medium grey, micritic to rarely
bioclastic or oolitic limestone intercalated with basalt near the top of the
flow succession

LAYERED ROCKS (Cont'd)

Dark grey-green, aphanitic to plagioclase-phyric and minor plagioclase-megacrystic
basalt flows, commonly amygdaloidal and locally exhibiting laminar flow features
(vesicle trains) and pipe vesicles; may include minor pillow lava and hyaloclastite

Small outcrop of dark grey-green, plagioclase-megacrystic (1-2cm) basalt
flow; commonly amygdaloidal and locally exhibiting trachytoid texture;
intercalated with aphanitic or plagioclase-phyric basalt near the top of
the flow succession

Dark grey-green, closely packed, pillowed basalt flows; aphanitic and
variably amygdaloidal

Agmatite: angular to rounded xenoliths of variably recrystallized Karmutsen
volcanic rocks set in a medium-grained, granitoid mesostasis

Lower Karmutsen Formation: Pillow Member

INTRUSIVE ROCKS

Dark grey-green, closely packed, pillowed basalt flows and localized, massive
inflated flow lobes; typically aphanitic and non-amygdaloidal; may include inter-
pillow or rare thin lenses of well-bedded hyaloclastite

Small lens of dark grey, thin to medium bedded, calcareous mudstone
and limestone; may contain fine-grained hyaloclastite detritus

Dioritic phase of Beaver Cove Pluton

Minor Intrusions
LATE TRIASSIC TO EARLY JURASSIC

Small intrusion of dark grey-green, olivine-clinopyroxene±plagioclase
porphyry coeval with mineralogically similar lavas in the lower part of
the Bonanza Group (units uTrPvmc/uTrPfvmc)

Dark grey-green, basalt-andesite subvolcanic intrusion or diabase;
coeval with Bonanza Group volcanism

Dark grey-green to pale pinkish grey, medium to coarse-grained, equigranular
granitoid rocks and porphyry; includes hornblende±biotite-bearing diorite (di),
quartz diorite (qdi), quartz monzodiorite (qmd), granodiorite (gd), tonalite (tn),
granite (g) and plagioclase±hornblende porphyry (po)

ISLAND PLUTONIC SUITE
EARLY TO MIDDLE JURASSIC (ca. 187.5 to 172.8 Ma)

Middle Karmutsen Formation: Hyaloclastite Member

Upper Karmutsen Formation: Flow Member

uTruKf

uTruKls

uTrlKp

uTrmKp

uTrmKh

JI

JIdi

JIag

TrJBim

Notes

All isotopic dates are calculated using the decay constants
recommended by Steiger and Jäger (1977); recent estimates
of K decay constants would increase the     Ar/    Ar age by
ca. 1%.

Geology in remote areas and outside the limit of mapping was
compiled from BC Assessment Reports and Muller and Roddick
(1983).
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