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ABSTRACT

A systematic compilation of all available data on Cenozoic rocks
and structures in B. C. and Yukon Territory has been prepared on
a 1:2,000,000 base map. The accompanying report covers the tec-
tonic and structural framework as well as a detailed description

of all Cenozoic lithologies.

This compilation is expected to serve as a data base for current

geothefma] research in the Canadian Cordillera.


rdupas


TABLE OF CONTENTS

Sedimentary and Volcanic Rocks .....oovvvvunenn..
Plutonic ROCKS ..iiiieiin ittt iiiiieineennn,

STRUCTURAL GEOLOGY .ueirreriierenranenneennneeeennnnnn.

REFERENCES ittt ettt et ettt e e e e,
ILLUSTRATIONS
Map Cenozoic rocks of the Western Canadian
Cordillera of British Columbia and Yukon
Territory

Table 1 Correlation chart of Cenozoic rocks in the
Western Canadian Cordillera of British Columbia
and Yukon Territory

In Pocket

9A


rdupas


rdupas


Page 1

INTRODUCTION

This report is based on library research carried out during several
months in 1976 and 1977. The purpose of the investigation was to
compile fairly detailed information on the character, structure,
distribution and stratigraphic relationships of Cenozoic rocks in
British Columbia and Yukon Territory and present these data on a

1:2,000,000 scale map with an accompanying correlation chart.

The method of investigation included research of all available
literature concerning Cenozoic rocks in British Columbia and Yukon
Territory. Pertinent information was summarized and compiled using
seven map-areas of convenient size. The Cenozoic geology was plotted
on map sheets of these areas at scale of 1:1,000,000. Correlation
sections were prepared for each of the map-areas to establish iso-
chronous units wherever possible and to compile a compatible legend
in each case. Potassium-argon ages were plotted on the maps wherever
pertinent and these data were also used in stratigraphic correlation.
The time-scale of the Geological Society of London (1964) was used

as the basis for the time intervals of the Cenozoic epochs. The
1:1,000,000 geology sheets and sections were integrated and an overall
legend was prepared. The 1:1,000,000 sheets were then reduced to
half scale and the Cenozoic geology was traced on a 1:2,000,000 base

map.
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TECTONIC SUMMARY

The Laramide Orogeny, which began in late Cretaceous and continued
into early Oligocene resulted in the development of the Rocky
Mountain Thrust Belt, and the Mackenzie and Northern Yukon Fold
Belts. During this orogeny, numerous discordant plutons were
emplaced, mainly in the InsularFold Belt, Coast Plutonic Complex,

Cascade Fold Belt and Omineca Crystalline Belt. (Douglas, R.J.W.,
1970).

During the Paleocene and early Eocene, non-marine clastics were
deposited along the Pacific Shelf and western edge of Vancouver
Island and in restricted synorogenic basins in south-western British
Columbia, the Interior Plateau and the northern Omineca as well as
parts of the Rocky Mountain Trench. Widespread subaerial synorogenic
volcanism followed this early Cenozoic sedimentation particularly
along the southwest coast of Vancouver Island, on northern Queen
Charlotte Islands, in the Interior Plateau of B. C., in northwestern

B. C. and in southwestern Yukon Territory.

The mid-Tertiary was marked by a long erosional interval following
the Laramide Orogeny. This interval extended through most of the
Oligocene into mid-Miocene and resulted in widespread peneplanation
and establishment of most of the present drainages. Sedimentation
was restricted to the west coast of Vancouver Island, the east coast
of Queen Charlotte Islands and along the eastern margin of the St.

Elias Mountains.
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Widespread extrusion of basalt and olivine basalt from fissure vents
in the Miocene blanketed the irregular erosional surface of the
Interior Plateau. These sheet flows were generally thin but of great
areal extent. Similar euptions occurred from shield volcanoes and
fissures over more restricted areas in northwestern British Columbia
and southwestern Yukon Territory. During the Miocene, the St. Elias
Mountains were formed by north-south crustal compression along the
northern margin of the Pacific Ocean (Eisbacher, 1977). This thrust-
ing and folding was accompanied by right lateral transcurrent

movement along the major faults of the continental margin. The Miocene
was also marked by sporadic plutonic activity in the Cascade Fold Belt

and Coast Plutonic Complex.

The extrusion of plateau basalt continued into the Pliocene, which was
also marked by the Cascade Orogeny. in late Pliocene, varied lavas

were erupted from numerous separate central vents mainly in south-
western and northwestern British Columbia. These eruptions continued
through the Pleistocene into Recent time. Many of these volcanic cones
follow well-defined north and northwest alignments, probably indicative
of deep crustal breaks (Souther, 1970). Some of the youngest volcanic

flows overlie glacial till.


rdupas



Page 4

dleYs “duols3|Ls ‘pues

shd

30B3U0D UL JON

*44n3 “3leseq 1aDd uorjewaoq eAny
*9314yoeay
‘93110Aya €3 |eseq dULAL|O
*yLe ‘3Leseq ‘ajLsapue Wiabd *210p 9buey wnuajoadg dnodg utejunoy [3A3]
30P3U0D UL JON
93110Ayd “jleseq ‘eLadauq 1sAbd SOLUBD| O\
SUOAYFUBALLS "IN
93 1oep
‘331Sapue ‘jeseq dulAL|O guabd SOLURD[OA Jd%Rg “IW
djLsapue ‘j|eseq gahd dnouy Lpleqiaen
30e3U0D UL JON
jLeseq WADd Jleseg uofuey sa|lLly
34N}
pue eL2234q ‘33 LsSapue ‘jeseq NSADd dnouy YuLy|as auado
-1siald
*e10234q j|eseq ‘sauod
A3puLd “jleseq JULALLO “j|eseq qadpd
33Ayseay “a83tje| Aadd
4303 “8310ep ‘93| 0AY Aadd
}leseq aulAL|o ogabd PN -JRNET]
a|leys pue pues S
jleseq autAL|o 0qADA
yse ‘sMmo|j 3|eseq qAaDd
wniange
Ju3234 pue sjytsodap eroelb sd pUEBEN] Kaeuaadjend
T08WAS —_—
AJOTOHLI dvW NOILYWyO4 dnoyy HJ0d3 a01y¥3d

SuoLjewao{ JO a|qel

A901039



rdupas



CHLNE

Page 5

-01buod “jyn3 “aleys ‘auojlspues yasLw *WA04 ADALY ueuwpeaq
e13234q “Siing
‘3leseq “ajlsapue “33110AY4 JAjwo dnoagy ey eyLnboy
30BJU0D UL JON
*93110Ay4 “a3Ayoeuay dHA LW uoLJeWAO0{ Yedd SIARBH
310BJU0D UL 30N
*93edd
-wo|buod oLued|o0A § sOL3Se|D
-04Ad a3 LSapue pue j|eseq MA LW SOLUeD|Op || 9bueap
"BL3d34q pue SMO|} j|eseq YAl "JLop 9bpLy 813317
*SeLJJ34q “S}4n) “SMOL galuw soLuedop ¥yefuoq
*Se12234q
9 SMO|J }|leseq g 33Lsapue A LW dnouay syoewUe)
3003U00 UL 30N
*34n3 ‘e1doauq ‘j|eseq A SeAe| =mmum_mvv
BULAL|O ‘}|eseq neaje|d anl SeAR| JBALY eLqun|o)) dUIJ0 LY LI NE]]
j4ed ul [eAUDIUL [BUOLSOU]
*ajeys “ajedaawo|buod ‘auols
-pues sulJew-uou pue duiJaew siid
SMO|J 3leseq AalleA g nedjeld gartd
B12234q “Sj4n3 “SMO|4 3 leseq qa)Ld w4 pue|s] ajeq
300e3U0D UL 30N
}leseq auLAL|o HiALLd SLLLS LLIH Mol auadot | d Aaeryuaa]
jJ4ed ulL [RAUIIUL [RUOLSOU]
- TOEWAS — —_—
A90T0HLIN dW NOILYWYO04 dnoyy HJ0d3 001434



rdupas



7003U0D Ul 3JON

Page 6

*p12234q
‘s}jny} ‘auojspues ‘uaeye| IMS 10 uoLjewu o4 aje] 3l Lym
©10034q 9pLls ‘®jedsauwobuey §SJ10 uoLjewsoq eyeys
32e3U0D ul JON
*931ubL s1o uoLjew.o4
‘33ed4wo |buod “seys ‘suojlspues Vsl 343 eayy Ltyduy
30B3U0D UL JON
*3Leseq ¢ajLsapue AJO
*fakydaod 831|0Aya dunjo
*S}4N} “SMO|J OLS|d} B plLoe AAJ0
S4jn3 ‘sMmol4 93Lsapue ¥ 331 |0Ayd SALO uorjewaoq 3Lbeys
*Sj4n3 “smoly 93lSapue HALO uorjewdoq4 uebauuey auadobLQ Aaepjua)
£3 Lwaojuodup
*331ubt| “@3easwo|buod
‘3U03S3|LS “aleys ‘auojlspues sju
*31ed40wo |buod pue auojspues 0ss.Lw uolLjewaoq ajoo0s§
30e3U0d ulL 0N
‘pLI234q ‘d3LSapue s uotLjewao4
‘33eaawobuod ‘auolspues 1 e|iag eileg
310°3U0d Ul 30N
‘33 edawo|buod
‘3LubL| “speys “suojspues gsju uoLjeuwso unuoys
30e3U0d uL 30N 9U3201LY Raerjua]
TOGWAS —_— —_—
A907T10HLIN d¥W NOTLYWYOd dnoY9 HI04d3 aoIy¥3d



rdupas



Page 7

30B3U0D UL 3JON

‘3leseq
‘@11sapue *a]Loep *33L|0AYA ALD
30°'3U0D UL 30N
. ‘ dJALe dnoJdy Judds84))
e1009
12984q ‘3| eseq mo|(Ld ( JWALD dnouay c?mo;uuszu
3003U0D UL 30N
*}Leseq ‘ajLsapue dAl® dnougy uo3aduLad
3003U00 UL 30N
*jleseq ‘ajrLsapue JALD dnouy oyepuj
30e3U0D Ul 0N
*931ubL| ‘asoyue
‘aleys Apues “ajedsawo|buod NALD uotLjewsoq enyjy nyj dnouay sdoowey
*RLI234q “331|0AYy4 8} LSIpue
‘3leseq ‘93Ayoedy a310ep AALD uotjewaoq [LLH LLNXS
, "93tubL|
€34n3 “d3easwoHuod suojspues 1519 spag a||tnbueay 3u3d03 Aaeryua]
jaed uL [RAUDIUL [eUOLSOU]
IR
-0|buod ‘auojspues ‘auojlsiiLs y1S10 UOLJRWAO4 JBALY ULM]
30e3U0D UL 30N
*93edqawo|buod “ajeys S10 ( uorjewdo4 djue|eIS3
‘3U03S3| LS ‘auojspues autdeu 1 AA UOLJRWAOS YeuewaR)
30R3U0D UL 30N oua20b1 10 Aaer3daa)
TO8HAS -—
A90T0HLIN dvW NOT LYW 04 dnod9 HJ0d3 go1y¥3d



rdupas



Page 8

7003000 UL 30N

83 Lubly|
‘auojspues “aleys “sjedawo|buod S|9
10BJU0D ul 30N
34N} ( ss1a uotjewao4 oouaqgbuiuds)
‘g3eaawobuod “ajeys *“auojspues Aﬁmxmhm UOLJeWAO DALY m—wpmxvv
10e3U0D ul 30N
mpm:m ‘9soyde NS19 uotjewdod yaaLyyny
30P3U0D0 ul 30|
*Le0d *“33euswo|buod Js19 (uotyewsoq enyy nyj)
‘aleys ‘3t4b ‘suojspues /dS1® Spag 433empLo) dnoug uoladuLug
3120e3U0D0 Ul 3JON
*eL2234Qq MO|J pue j|eseq JA]3 SOLURD| O\ oulse) )
‘PL2234q pue Siiny AAzzim dnouay uasuep .pzvv
‘SMo|J 93Ayoedl pue 383 L[0AY4 (K] dnouy szx:xmvv
SJ13SeJLURD|OA B SOL3sSe|oould ISA LD dnouy oxopmvv
3003U0D UL JON
*eL2234q “siiny
‘jleseq “ajloep 831 |0Ay4 SWAL® uoljewaoq 33ssel
310e3U02 Ul 30N
dWA LD
*931Aydedy ‘ajtje| *9jtLssapue JVIAL® UoLeWAO] UOUAARY dnouan Aemp Ly
: ‘93 edau
-01buod “3312epoAys 331 0AY YWAL® UOLJewi0q ewedey
39e3U0D ul 30N 9ud203 AaeLiua)
- T0EWAS R —_
A90T0HLIT dYW NOTL1vWy04 dnoyd HJ0d3 a01y3d



rdupas



Page 9

sa)Ap ‘smol} AuAyduaod sedspiay dj1d
"43N3 ‘3|eseq qayd
"33n3 931 0AYd aa1d
93Ayoseuy3 “3|eseq ALd
30e3U0D UL 30N
*s44M vcm SMO| 4
m“»:uML“ 9j1oep €931|0Ay4 10ALd dnouay aye7 esjogQ
3983U0D UL 30N
*83eaawo|buod
‘ayoemAaub “ajeys “suojlspues s1d
30P3U0D ul joN
*33edaawo|buod 71s1d
‘3uojspues “auolsi|Ls /ss1d uotLjewuaoq yaau) obue) dnouag 3n3sng [auadoa|ed
*9}edawo|
-buod ‘auojspues ‘auolsi|ts 519 . UOL3BULOS UO3JLS o £1e1140
ajedawobuod ‘sauojlspues “iim dgs1d 1104 Aead S49430.48 BU9303 Hal
- TO09WAS - —_— —_— ,
A907T0HLIN dYW NOILWWYO4 dnNOY9 HJ0d3 001¥3d



rdupas


rdupas


Page 10
GEOLOGY

Sedimentary and Volcanic Rocks

Paleocene

Continental clastic sediments were deposited in late Upper Cretaceous
and Paleocene time in narrow successor basins in the Intermontane Belt
of northern B. C. as well as in the northern Rocky Mountain Trench.

The Sustut Group, which includes the Tango Creek Formation, consists

of sandstone, shale, siltstone and conglomerate up to 1,800 meters in
total thickness (Eisbacher, 1972). The equivalent Sifton Formation
occurs as elongated strands along the Finlay River in the Rocky
Mountain Trench. Several small basins in northwestern British Columbia
and southwestern Yukon Territory also exhibit Paleocene sections of

sandstone, shale and conglomerate.

Paleocene volcanism is represented by the Ootsa Lake Group, which
consists of acid volcanics with minor sediments. These flows and pyro-
clastics are restricted to the Interior Plateau of B. C. In
southwestern Yukon Territory feldspar porphyry flows and related dykes

of similar composition are also considered to be of Paleocene age.

Eocene
In the Fraser River delta and Bellingham basin, Paleocene and Eocene
continental sediments form very thick sections (over 2,000 meters

thick) of conglomerate sandstone and siltstone with some lignite

(Roddick, 1965).
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These sediments were’origina11y designated as Burrard and Kitsilano
Formations. Equivalent sediments in Washington include: Huntingdon,
Lyre and Aldwell Formations. In the southern Interior Plateau, the
Princeton Group, Springbrook and Kettle River Formations and Coldwater
and Tranquille Beds are all considered to be of Middle Eocene age on
the basis of fossil evidence and radiometric age dating. These non-
marine sediments include shale, sandstone, conglomerate and some
lignite. The upper member of the Sustut Group, Brothers Peak Formation,
occupies an extended northwesterly trending basin northwest of Thutade
Lake in the Omineca region of B. C. The Kulthieth Formation of arkose
and shale is exposed as scattered small outcrops in the St. Elias Fold

Belt.

The Kamloops and Endako Groups and the volcanic part of the Princeton
Group are represented by andesite, trachy-andesite, basalt, dacite and
rhyolite, which occur as lenticular flows and pyroclastic sheets. These
volcanics with associated sediments attain considerable thicknesses

(up to 1,500 meters) in the southern Interior Plateau of B. C. The
Midway Group and its componentMarron and Marama Formations are equivalent

to the Kamloops and Endako Tertiary sheets in the Interior Plateau.

The Sloko Group of northwestern B. C. and southwestern Yukon Territory
consists principally of pyroclastic dacite, rhyolite and trachyte with
volcaniclastic sediments and subordinate dacite, andesite and basalt
flows. The pyroclastics include coarse explosion breccias with granitic
fragments, vitric tuffs,ignimbrites. The Sloko volcanics are in many

places bounded by normal faults or ring fractures, which are occupied
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by rhyolite and trachyte dykes. The volcanics are underlain by felsite
and its intrusive equivalent,quartz monzonite. The Mt. Nansen and
Skukum Groups of south central Yukon Territory are very similar 1litho-
logically to the Sloko Group consisting of rhyolite and trachyte flows,
tuffs and breccias. The Casino volcanics are restricted to isolated
exposures in west central Yukon Territory and are represented by
relatively local flows of basalt and flow breccias. At the south end
of Vancouver Island, the Metchosin Group comprises over 4000 meters of
pillow basalts and minor pyroclastics. The correlative Masset
Formation on Queen Charlotte Island consists of an extremely thick
sequence ( 8000 meters) of rhyolite, dacite and basalt flows, tuffs
and breccia with some ash flows and volcanic sandstone. In western
Washington, the Crescent Group is equivalent to the Metachosin volcanics

and both units unconformably overlie Lower Cretaceous sediments.

Oligocene

Oligocene sedimentation in the Cordilleran of Western Canada was 1limited
to southern British Columbia and southwestern Yukon Territory. Clastic
marine sediments of the Carmanah and Escalante Formations form thick
Oligocene accumulations (+ 2500 meters) along the west coast of
Vancouver Island. These séndstones, siltstones and conglomerates uncon-
formably overlie older rocks and are in turn unconformably overlain by
glacial drift. The Twin Rivers Formation of northwestern Washington is
roughly equivalent to the Carmanah Formation. In the White Lake basin
of southern Okanagan valley, British Columbia, the White Lake and Skaha
Formations consist of at least 1400 meters of lahar, sandstone, tuffs

and fanglomerate. In southwestern Yukon Territory, continental clastic
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sediments of the Amphitheatre Formation (300-400 meters thick) consisting
of sandstone, conglomerate, shale and lignite accumulated in narrow

basins along the northeast margin of the St. Elias Mountains.

0ligocene volcanism was also very limited in areal extent. The Hannegan
and Skagit Formations of northwestern Washington consist of andesite
flows and tuffs. Andesite and basalt flows overlying late Eocene
Tranquille Beds of the Kamloops Group in south central B. C. may also

be of Oligocehe age.

Miocene

Along the southwest coast of Vancouver Island, sedimentation continued
into the Miocene in the form of marine é]astics of the Sooke Formation,v
which is up to 500 meters thick in Sooke Basin. The Skonun Formation
consists of up to 2000 meters of marine and non-marine sands and shales
deposited along the east coast of Queen Charlotte Islands. The Bella
Bella Formation of the islands along the north coast of B. C., consisting
of volcanic flows and pyroclastics with intercalated sediments, is con-
sidered roughly equivalent to the Skonun Formation. The Deadman River
Formation (150 meters thick) consists of non-marine tuff, breccia,
diatomite, sandstone and conglomerate in the Interior Plateau of

British Columbia.

The Miocene is represented by widespread plateau lavas throughout central
B. C. These olivine basalt flows are equivalent to the Columbia River
lavas of Washington and Oregon. The Coquihalla Group of southwestern

B. C. consists of a 1200 meter thick succession of rhyolite, andesite

and basalt flows and pyroclastics, probably the forerunner of the

extensive Pliocene and Pleistocene volcanism in this region. In
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northwestern B. C., the Miocene volcanism was represented by shield
volcano eruptions; such as, Hearts Peak Formation, at least 300 meters
of rhyolite, dacite and trachyte flows and pyroclastics. In south-
western Yukon Territory, Miocene Vo]canism is prolifically represented
as Wrangell Volcanics and Carmacks Group. These volcanics include:
volcanic conglomerate and scoria, massive and columnar basalt and
andesite pillow lavas, as well as pyroclastic and volcaniclastic members.
The Carmacks Group is up to 800 meters thick, whereas the Wrangell

Volcanics reach 2000 meters in thickness.

Pliocene

The Pliocene represented the end of Cenozoic sedimentation in British
Columbia and Yukon Territory. Marine clastics of possibly Pliocene

age accumulated on the continental sﬁe]f along the southwest coast of
Vancouver Island. Some intercalated continental clastics of probably
Pliocene age are found in the southern Interior Plateau of British
Columbia. These sediments interfinger with flows of Plateau and Valley

basalt.

In southwestern British Columbia, Pliocene volcanism consisted of
continuing eruptions from both fissures and central vents. These flows
are designated as Garibaldi volcanics and include: basalt, rhyolite,
dacite and andesite flows. In the central interior region of B. C.,
Pliocene volcanism consisted of valley flows of vesicular to massive
basalt. On Queen Charlotte Islands, the Tow Hill Sills of olivine

basalt up to 100 meters thick, represent one manifestation of Pliocene
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fissure-type volcanism. On the coastal islands, the Lake Island

Formation is probably equivalent to the Tow Hill Sills.

In northwestern British Columbia, the Pliocene marked a continuation
of the Miocene shield-type volcanism with‘the extensivé volcanic
assemblage (over 1200 meters) of the Level Mountain Group. These
volcanics include: pillow lavas, massive and columnar basalt and
pyroclastics. Numerous central vent volcanoes also developed as part
of the Spectrum Range Volcanic Complex with Mt. Edziza being the most
notable. These extrusions include andesite and basalt flows, alkaline
olivine basalt, rhyolite and trachyte with a composite thickness in

excess of 600 meters.

Pleistocene

Pliocene volcanic activity continued into the Pleistocene when almost

all of the Western Canadian Cordillera was glaciated. Layers of glacial
ti1l are intercalated in the Pliocene-Pleistocene volcanic sections in
many areas of B. C. In central Yukon Territory the Miles Canyon Basalt
and Selkirk Volcanics (+ 50 meters) are of Late Pleistocene age. They
include andesite and basalt flows with some tuffs and breccias. Through-
out most regions of B. C., Late Pleistocene is represented by isolated

basalt flows, cinder cones and ash.

Recent

Since the last ice retreat, a number of small vent and fissure volcanoes
have been active particularly during the past 3000 years. Included in
this group are the following: Aiyansh flows in northwestern B. C.,
Meager Creek and Garibaldi flows of southwestern B. C., Cascade volcanoes

of northwest Washington and the latest ash layers in Yukon Territory.
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Plutonic Rocks

Early Tertiary

Paleocene and Eocene intrusions are present in southwestern, coastal,
southern, central, northern and northwestern B. C. and in southern
Yukon Territory. In southwestern B. C. intrusions of 40 - 65 million
years include: Yale Intrusions and Hells Gate Pluton (granodiorite)

in the Hope area; Sooke Intrusions (gabbroand quartz diorite) on
southern Vancouver Island; numerous granodiorite to quartz monzonite
plutons on the west coast of Vancouver Island and on northern Vancouver
Island; Otter Lake, Trout Creek and Siwash Creek (quartz monzonite to
granite) plutons in the Princeton area. On the B. C. coast, Eocene
intrusions. of quartz monzonite and granodiorite occur south of Prince
Rupert, and, to a greater extent, around Alice Arm. In south-central
B. C., Eocene intrusions include the Shingle Creek porphyry in the
White Lake Basin and intrusive phases of the Midway Volcanics, mainly
syenite, monzonite and quartz monzonite. In central B. C., Eocene
intrusions include: Goosly Intrusions of granite and quartz feldspar
porphyry and Parrott Lake Intrusions of syenomonzonite in the Smithers
area; Kastberg Intrusions of high level granite and rhyolite porphyries
in the McConnell Creek area. In northwestern B. C., some Eocene granite
stocks and sills have been mapped in the Telegraph Creek area. In
southern Yukon Territory, Eocene stocks of granite porphyry have been

mapped in the Whitehorse and Carmacks areas.

Mid-Tertiary

0ligocene-Miocene intrusions (20 - 40 million years) occur in south-central

B. C. in Queen Charlotte Islands and in parts of the Coast Range
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Intrusions. In south-central B. C., the Coryell, McGregor and

Sheppard Intrusions of syenite, monzonite and quartz diorite are con-
sidered to be of Oligocene age. On Queen Charlotte Islands the post-
tectonic phase of the Composite Kano granodiorite batholith is dated

at 30 million years. In the Cascades of southwestern B. C. and north-
western Washington, the Chilliwack Composite Batholith (quartz diorite)
has several younger phases; such as, Golden Horn granite pluton of

30 million years age and Perry Creek quartz diorite to quartz monzonite
dated at 26 million years. In the Hope area, the Needle Peak grano-
diorite pluton is dated at 39 million years and the Hope granite pluton

is considered to be slightly younger.

Late Tertiary

Most of the late Tertiary intrusions (<20 m.y.) occur in southwestern
B. C. In the Cascades area, a quartz diorite pluton intrudes Pliocene
olivine basalt flows. In the Pemberton area, a miarolitic granodiorite
stock has been dated at 16 million years and the Salal Creek quartz
monzonite pluton at 7.9 million years. Other plutons of similar age

in this area include the Hall Creek and Job Glacier stocks. In the

Hope area, the Mt. Barr gquartz diorite pluton has been dated at 16 million

years.

STRUCTURAL GEOLOGY

Eastern Marginal Belt

During the Laramide Orogeny, the Cordilleran geosyncline was intensively
deformed from late Upper Cretaceous to early Tertiary. The Laramide

structures have not been represented on the attached map due to the
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difficulty of segregating those structures which experienced Cenozoic
deformation or movement. Since a large part of the Laramide deforma-
tion was Cenozoic, a brief description of its effects has been included

(Douglas, 1970).

The Rocky Mountains and Foothills consist of large west-dipping thrust
sheets which have been displaced for considerable distances to the east.
The thrust sheets are sliced by many closely-spaced, steeply-dipping
normal faults. The thrust sheets were warped and folded, both during

and following thrust faulting. In the southern Rocky Mountains, several
post-orogenic normal faults of probably Early Oligocene age have been
defined. These faults roughly parallel the major thrusts and they
probably merge with them at depth. Normal faults occur along the margins
of the southern Rocky Mountain Trench, which is underlain in the north

by the fault-defined early Tertiary Sifton Formation.

The MacKenzie Fold Belt in Yukon Territory, shows a similar pattern of
Laramide deformation. The overall displacement is, however, considerably
less than in the Rocky Mountains. Most thrust faults are closely associated
with folding in this northern orogenic belt and these faults dip both east

and west.

Intermontane and Omineca Belts

Tertiary structures include north-northeast trending normal faults
associated with the Coryell Intrusions and Midway Volcanics. These plutons
and related dykes show north and northeast alignment suggesting that the
faults may have acted as feeders to the system. Horst and graben

structures are associated with Tocal Tertiary depositional basins; such
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as, White Lake Basin. Early Tertiary movement probably occurred along
the Pinchi fault system where it defines the Paleocene Sustut Group

and the associated Tango Creek and Brothers Peak Formations.

The northwest-trending Louis Creek Fault zone and associated north and
northeast trending normal faults cut the Kamloops Group and associated
Eocene volcanics into numerous angular fault blocks in the southwestern
part of the Interior Plateau. These normal faults do not cut the over-
lying Miocene Plateau lavas which are generally undisturbed. These flows
have been warped up for thousands of feet along the northeast margin of

the Coast Range. This warping probably occurred in Pliocene or Pleistocene

time.

The northwest ends of the Nahlin and King Salmon thrusts, which do not
displace Tertiary strata but tail out into steep north-trending arcuate
fault segments. These faults displace blocks of the Eocene Sloko Group
near Atlin Lake, B. C. South of Telegraph Creek, parallel north-south
normal faults displace flows from Quaternary volcanic centers into a
series of narrow grabens. These faults are believed closely related to
the Quaternary volcanics. West of Telegraph Creek, steep north trending

faults outline blocks of Eocene volcanics.

In central Yukon Territory, steep northwest and northeast fault segments
cut Miocene Carmacks Group volcanics as well as the closely associated

Little Ridge Volcanics.
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Coast Crystalline Belt

The Fraser Fault zone shows early Tertiary movement which resulted in
segregation of small areas of Eocene clastics prior to intrusion of

the Chilliwack Composite Batholith in Late Oligocene. The Chilliwack
Batholith is cut by mid-Tertiary or later north-south and east-west
normal faults. Early Tertiary movement along the Yalakom Fault has
displaced felsitic volcanics of probably Eocene age. Northeast-trending
steeply dipping normal and transverse faults displace Early Tertiary

plutons in the northern Coast Range near Prince Rupert and Alice Arm.

Northeast-trending, steeply dipping faults cut early Tertiary plutons
near Skagway Alaska and Bennett, B. C. In the Carcross area, ring
dykes of granite porphyry reflect subsidence of Eocene volcanics, which

were displaced by block faulting following extrusion.

Insular Belt

The northwest trending Malaspina and Alberni Faults along the northeast
margin of Vancouver Island show early Tertiary movement in Upper Cretaceous
sediments which have been dropped on the southwest side of this fault
(Douglas, 1970). On the south end of Vancouver Island, the Eocene
Metchosin volcanics have been thrust over late Mesozoic meta-sediments.
Movement along the San Juan and Leech River Faults apparently occurred
during Oligocene as the Carmanah Formation has also been displaced.
Folding in the block between these faults has an east-west orientation,
parallel to the faults (A. Sutherland Browﬁ, 1966). Numerous northwest-
trending, steeply dipping fault segments cut Early and Mid-Tertiary
plutons on Vancouver Island. One such fault segment cuts a Late Miocene

volcanic plug near the north end of Vancouver Island. Miocene-Pliocene
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marine clastics have been down-faulted along northwest trending mainly

transform faults, off the west coast of Vancouver Island.

On Queen Charlotte Islands, the Eocene Masset volcanics have been
displaced by steeply dipping, northwest trending transform faults.

These faults show right lateral movement and east-side down-throw. The
northwest trending Sandspit Fault off the east coast of Moresby Island
displaces Miocene-Pliocene clastics along the marine basin. The north-
west trending Queen Charlotte Fault off the west coast of Queen Charlotte
Islands is a major transcurrent fault that merges with the Fairweather

and Denali Faults in southeast Alaska. This fault system, which extends
deep into the oceanic crust, has shown continuing movement through

Tertiary and Quaternary periods.

'St. Eljas Fold Belt

The Shakwak Valley is a young erosional trench which follows the Denali
Fault zone. The total right lateral movement along this fault in the
last 50 million years is considered to have been about 300 km. Some of
this movement apparently occurred in Pleistocene or Recent time but not

in the last 3000 years. The Dalton Fault is a major segment of the

Denali Fault system extending southeast from the south end of Kluane Lake.
Southwest of the Border Ranges Eau]t, Mesozoic metamorphic rocks have

been thrust over Tertiary marine sediments of Paleocene to Pleistocene
age. Thrust faults near Mt. St. Elias involve Tertiary and Quaternary
marine sediments, indicating that under-thrusting at the continental

margin is still continuing (Campbell and Dodds, 1978).
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