The Geology & Geologlcal
Hlstory of Vancouver Island

Steven Earle
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Major geological features
of Vancouver Island

Rock Types

Tertiary rocks

C{'EE?IFEEI!I.‘; vvuus] Metchosin volcanic

rocks
Pacific Rim . :
Terrane Leech River gneisses
Nanaimo Gp. Nanaimo sediments

i - Island and Westcoast
intrusive rocks

Wrangellia - Bonanza volcanic rocks
<
Terrane

and Quatsino limestone
9 - Sicker and Buttle Lake volcanic rocks

BC Geological Survey



Devonian
West Coast ('*-370 m.y.) East Coast

Sicker
roup
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Jceaniccrust

Sicker and Buttle
Lake Groups

Rock Types

Tertiary volcanic
rocks

Metchosin volcanic
rocks

Leach River gneisses

Manaimo sediments

Island and Westcoast
Intrusive rocks

Bonanza volcanic rocks

Karmutsen volcanic rocks
and Quatsino limestone

Sicker and Buttle Lake volcanic rocks

BC Geological Survey
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Metamorphic and igneous rocks of Wrangellia in Victoria
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Late Triassic

Karmutsen and
Quatsino Formations

Rock Types

Tertiary volcanic
rocks

Metchosin volcanic
rocks

Leech River gneisses

MNanaimo sediments

Island and Westcoast
intrusive rocks

Bonanza volcanic rocks

- Karmutsen volcanic rocks

and Quatsino limestone

Sicker and Buttle Lake volcanic rocks
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Karmut_sen Fofmation_
(Triassic) sea-floor
pillowed basalt

Quatsino Formation
limestone (with a
mafic dyke)..
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Bonanza Gp.

F7 " Early Jurassic (~200 m.y)

Geanticli

Major thr

Rock Types

Tertiary volcanic
rocks

Metchosin volcanic
rocks

Leech River gneisses

MNanaimo sediments

Island and Westcoast
intrusive rocks

- Bonanza volcanic rocks

Karmutsen volcanic rocks
and Quatsino limestone

Sicker and Buttle Lake volcanic rocks
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Late Early Jurassic (~185 m.y.)

Bonanza

. ol
Island Intrusions
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Island Intrusions and

Westcoast Crystalline

Complex
Rock Types

Tertiary volcanic
rocks

Metchosin volcanic

rocks

Leech River gneisses

Manaimo sedimeants

- Island and Westcoast
intrusive rocks

Bonanza volcanic rocks

Karmutsen volcanic rocks

and Quatsino limestone

Sicker and Buttle Lake volcanic rocks
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Wrangellia Terrane rocks
of Vancouver Island

Rock Types

Tertiary rocks

C{'EE?IFEEI!I.‘; vuws] Metchosin volcanic

rocks
Pacific Rim . .
Terrane Leech River gneisses
Nanaimo Gp. Manaimo sediments
i - Island and Westcoast
intrusive rocks ~ %
e ke
Wrangellia - Bonanza volcanic rocks . fﬂ
J TR
Terrane Karmutsen volcanic rocks
and Quatsino limestone
9 - Sicker and Buttle Lake volcanic rocks

BC Geological Survey
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Upper Cretaceous
Bonanza _ (85 to 65 m.y.) Manaimo Group

L2,

Ge

Sicker

~ ;
|sland Intrusions
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Rock Types

Nanaimo Group

Tertiary volcanic
rocks

Metchosin volcanic

rocks

Leech River gneisses

- MNanaimo sediments

Island and Westcoast
intrusive rocks

Bonanza volcanic rocks

Karmutsen volcanic rocks

and Quatsino limestone

Sicker and Buttle Lake volcanic rocks
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Generalized section of the Nanaimo Gp.

(5

Maastrichtian

Upper
Campanian

Lower
Campanian

ok
L

Santonian

- (after Mustard, 19594)

Gabriola
Spray
(GGeoffre Y

Northumberland
De Courcy

Cedar District

Protection

Pender
Extension
Haslam
Comox

In total the
Nanaimo Group
is roughly 5000
m thick.

The oldest rocks
may be as old as
92 m.y. but most
basal units, such
as the Malaspina
Cut, are no more
than 86 m.y.

The youngest
rocks are
probably more
than 65 m.y. old,
but could be
younger.



Sub-marine fan deposition

for most of the Nanaimo
Group, but not the lower Ll
part. Ty A AR f ;
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Outer fan




Nanaimo Group (Cretaceous)
Sandstone, mudstone, comglomerate




The City of Nanaimo exists because of coal mining, which
took place from around 1850 to 1950. It could be argued
that this is also why British Columbia is part of Canada.

The only coal mining at present is from the Quinsa_m mine
(below) near to Campbell River.
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Rock Types

Tertiary (~42 - 55 m.y.)

Geanticline

Major thrus /o we e |
Crescent « v Wrangellia Terrane

WO W

Pacific Rim and

Tertiary volcanic
rocks

Metchosin volcanic .
rocks h

Leech River gneisses

MNanaimo sediments

Island and Westcoast
intrusive rocks

Bonanza volcanic rocks

Karmutsen volcanic rocks
and Quatsino limestone

Sicker and Buttle Lake volcanic rocks

BC Geological Survey



| Leech Rivér Complex'
(Pacific Rim Terrane)
Phyllite at Niagara Falls

and at the Chinese
Cemetery in Victoria
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Vancouver Island

[ | subduction complex

[ | Wrangellia terrane
Coast Range belt
[ 1] g

Continued compression of western North America
Up-thrusting of Nanaimo Group Rocks onto Vancouver Island

Yancouver Island Nanaimo Group

T
[ | subduction cumplﬂx l I .lll iy
1

[ ]| Wrangellia terrane
[ | Coast Range belt [ ] Tertiary rocks e, T
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Rock Types AN
Faleogene sedimentary | *

rocks

Metchosin volcanic

rocks

Leech River gneisses

Manaimo sedimeants

Island and Westcoast
intrusive rocks

Bonanza volcanic rocks

Karmutsen volcanic rocks

and Quatsino limestone

Sicker and Buttle Lake volcanic rocks
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Cross-section from the edge of the North American plate at
the subduction front, across Vancouver Island to the Strait
of Georgia

VANCOUVER ISLAND
Southwest ‘ , Northeast
Beaufort Range

edge of Carmanah Bamfield Sarita River Beaufort Range Qualicum
North America Group & coast Fault Fault Beach _
¢ ¢ ¢ ¢ Vancouver Island 1 ‘ SitalLar
Georgia
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’ Nanaimo Group
Wrangellia sediments

Terrane
Terrane
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North America Plate



