
offset m
ore than 100 km

 to the south into the C
ascades of northern W

ashington.  N
ortheast-directed thrust faults 

of the southern C
oast B

elt intersect and displace w
est-directed thrusts at depths of betw

een 9-18 km
 (3-6s tw

o-
w

ay travel tim
e) below

 the southeastern C
oast B

elt, and apparently root w
estw

ard into a decollem
ent zone at the 

base of the continental lithosphere.  T
hese structures are considered to be part of the east-vergent W

addington 
F

old and T
hrust B

elt, w
hich  root w

estw
ard beneath high-grade m

etam
orphic rocks of the C

entral G
neiss C

om
-

plex along strike to the northw
est.  C

ross-cutting plutons indicate that these faults w
ere m

ost likely active betw
een 

86-68 M
a. E

ast-directed thrust faults of northern W
ashington root w

estw
ard beneath the C

ascade m
etam

orphic 
core and are interpreted to have been active betw

een 100-88 M
a (M

cG
roder, 1990). 

Interm
ontane B

elt
In southern B

ritish C
olum

bia, the C
ache C

reek terrane w
as thrust eastw

ards over Q
uesnellia (and the 

A
shcroft F

orm
ation) in E

arly to M
iddle Jurassic. T

he tim
ing of thrusting is based on soft-sedim

ent structures and 
slaty cleavage in the A

shcroft F
orm

ation, w
hich indicate that deform

ation m
ust have occurred not long after 

consolidation. H
ow

ever, M
onger (1986) has suggested that thrusting m

ay have been coextensive w
ith deeper 

level deform
ation and the em

placem
ent of granitic rocks in the E

agle P
lutonic C

om
plex.  T

he E
agle P

lutonic 
C

om
plex involves the w

esternm
ost m

argin of Q
uesnellia and is dated at 160-155 M

a (C
allovian-O

xfordian).  T
his 

com
plex is along-strike w

ith and separated from
 the C

ache C
reek by a belt of overlapping m

id-C
retaceous (ca. 

105 M
a) continental volcanics (S

pences B
ridge G

roup).  T
here is no recognized Jurassic deform

ation in coeval 
rocks of M

ethow
 terrane, w

hich are separated from
 the E

agle com
plex by the P

asayten F
ault (F

ig. 1).

R
estoration of about 140 km

 of dextral strike-slip displacem
ent on the E

ocene F
raser F

ault put C
ache 

C
reek rocks w

est of the F
raser R

iver(near lat. 52˚N
), in the hinterland of the Interm

ontane thrust system
 as 

described by T
ravers (1978).  Like its counterpart east of the F

raser R
iver, the w

estern C
ache C

reek terrane w
as 

thrust northw
ard over E

arly Jurassic rocks in post-M
iddle or post-Late Jurassic tim

e.  T
hese E

arly Jurassic rocks 
resem

ble coeval S
tikinian (H

azelton) strata.  T
he m

axim
um

 age of deform
ation in this region is constrained by the 

presence of P
tilophyllum

 (a seed fern), w
hich occurs in E

arly Jurassic conglom
erates involved in the thrusting.

M
E

T
A

M
O

R
P

H
IS

M
M

etam
orphic grade varies considerably across the southern C

oast B
elt.  In the w

estern (foreland) part 
of the belt, rocks that occur in septa range in age from

 T
riassic to E

arly C
retaceous and are m

ostly of greenschist 
facies. H

igher m
etam

orphic grades occur near contacts w
ith large plutons.  T

he grade locally drops to zeolite 
facies in Jurassic rocks of the central C

oast B
elt, near H

arrison Lake, and to law
sonite-albite facies in E

arly 
C

retaceous rocks along the w
est shore of H

arrison Lake.  W
ithin 20 km

 to the east, across the im
bricate zone of 

the C
oast B

elt T
hrust S

ystem
, m

etam
orphic grade rises to sillim

anite-kyanite facies.  A
 prelim

inary synthesis of 
available data suggests that peak m

etam
orphic conditions (associated w

ith 92-96 M
a thrust faulting) are 7.0-9.6 

kb and 600-7500C
, and drop off to 3.7-6.1 kb and 575-6900C

 by 84 M
a.  T

he m
etam

orphic grade of the eastern 
C

oast B
elt decreases along strike tow

ards the northw
est.  S

om
e m

etam
orphism

 in the w
estern C

oast B
elt m

ay 
be older and related to granitic intrusions and(?) Jurassic contraction. 

In the easternm
ost C

oast B
elt, m

etam
orphic grade generally decreases northeasterly through green -

schist to prehnite-pum
pellyite facies. N

ear Lillooet, high greenschist grade rocks are exposed in slivers bounded 
by outw

ard-dipping T
ertiary norm

al faults. B
ased on cross-cutting relationships w

ith dated plutonic rocks, m
eta-

m
orphism

 in this part of the eastern C
oast B

elt is interpreted to be Late C
retaceous and early T

ertiary in age.  
40A

r/39A
r dating in adjacent parts of the eastern C

oast B
elt reveals a history of Late T

riassic (221 M
a) blueschist 

facies m
etam

orphism
, locally preserved in rocks of the B

ridge R
iver terrane, follow

ed by E
arly or m

id- C
retaceous 

(ca. 130 M
a or 110-95 M

a) regional and/or contact m
etam

orphism
.

H
igh-grade regional m

etam
orphism

 in the C
oast B

elt is closely associated w
ith Late C

retaceous and  
early T

ertiary structures.  W
here m

ost com
pletely studied (near lats. 540 and 50˚N

), high pressure/m
edium

 tem
-

p
e

ra
tu

re (7
-8 kb

; 6
0

0
- 6

5
0

0
), re

g
io

n
a

l m
e

ta
m

o
rp

h
ism

 is a
sso

cia
te

d w
ith w

e
st- d

ire
cte

d th
ru

st fa
u

lts a
n

d 
m

id-C
retaceous epidote-bearing  plutons, and is succeeded by low

 pressure/high tem
perature (~

4 kb) contact 
m

etam
orphism

 associated w
ith the em

placem
ent of Late C

retaceous-early T
ertiary plutons.  W

idespread green-
schist facies m

etam
orphism

 is associated w
ith Late C

retaceous-early T
ertiary deform

ation and w
ith earlier 

episodes of Jurassic deform
ation and plutonism

.  Z
eolite, law

sonite-albite and blueschist facies m
etam

orphism
 is 

developed locally in central southern C
oast B

elt.
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W

ith the advent of plate tectonics, the C
oast B

elt initially w
as identified as a Jurassic to T

ertiary m
ag-

m
atic arc form

ed above an east-dipping subduction zone, a view
 that persists.  A

lthough m
ost w

orkers w
ould 

agree that subduction- related m
agm

atism
 probably created m

ost rocks w
ithin the belt, the nature and distribution 

of structures and m
etam

orphic rocks w
ithin it show

 that arc m
agm

atism
 is only part of a far m

ore com
plex tectonic 

history. 

 
A

s long ago as 1881, D
aw

son surm
ised that the C

oast R
ange (sic) had undergone great uplift, m

eta -
m

orphism
 and "A

ppalachian-type folding" in addition to the introduction of great m
asses of hornblendic granite.  

In the northern C
ordillera, G

abrielse and W
heeler (1961) saw

 the C
oast B

elt as the locus of long-lived plutonism
 

and uplift.  T
hey interpreted the C

oast B
elt as the geanticlinal core of their P

acific orogen, flanked by divergent 
thrust system

s. In their view
, east-vergent thrusts w

ere antithetic to the dom
inant w

est-vergent thrust system
.  

G
odw

in (1975) explained the distribution of porphyry copper deposits and crustal thickening, show
n by the m

eta-
m

orphic grade of the central C
oast B

elt (ca. lat. 54˚N
), as the result of im

brication along tw
o Late C

retaceous-
early T

ertiary east-dipping subduction zones, one w
est of the Q

ueen C
harlotte Islands and the other on the w

est 
m

argin of the C
oast B

elt.  

 
T

he distribution of tectonostratigraphic terranes in the C
ordillera and the tim

e-space relationships be -
tw

een these terranes led M
onger et al. (1982) to view

 the dom
inant structure and m

etam
orphism

 in the C
oast B

elt 
as the result of m

id-C
retaceous accretion (or collision) of am

algam
ated w

estern intraoceanic arc terranes 
(W

rangellia+
A

lexander=
Insular superterrane) along the leading edge (Jurassic) of the N

orth A
m

erican P
late.  T

he 
suture in this m

odel, outlined by terrane boundaries, m
ore- or-less follow

s early Late C
retaceous structures of the 

w
est-directed C

oast B
elt T

hrust S
ystem

.  

 
G

ehrels and S
aleeby (1985) suggested that the Insular S

uperterrane m
oved northw

ards along the 
w

estern edge of N
orth A

m
erica in Jura-C

retaceous tim
e, finally accreting to the continental m

argin in the Late 
C

retaceous.  T
hey proposed that Jura-C

retaceous flysch basins form
ed along the w

estern C
ordilleran m

argin 
from

 southern A
laska to C

alifornia in response to transtension associated w
ith northw

ard translation of the Insular 
S

uperterrane.  P
lafker (1990) also proposed that the Insular S

uperterrane w
as translated northw

ards from
 C

ali-
fornian latitudes, but in Late C

retaceous-P
aleocene tim

e.  H
e drew

 on interpretations of plate m
otions deduced 

largely from
 P

acific O
cean floor studies by E

ngebretson et al., 1985) in w
hich earlier sinistral/orthogonal conver-

gence w
as succeeded after 85 M

a by dextral oblique transpression related to K
ula P

late m
otions north of the 

K
ula-F

arallon-N
orth A

m
erican triple junction.  

 
M

ost recently, van der H
eyden (1992) has suggested that the C

oast B
elt is a long-lived (ca. 165-47 M

a ) 
A

ndean-style m
agm

atic arc that w
as built across terranes that w

ere accreted by M
iddle Jurassic tim

e (ca. 170 
M

a) along the C
ache C

reek suture. T
he suture lies m

ostly in the Interm
ontane B

elt. T
his interpretation is based 

on (1) the presence of M
iddle and Late Jurassic granites on both sides of the C

oast B
elt near lat. 53˚N

, (2) the 
absence of any record of oceanic crust w

ithin the C
oast B

elt north of lat. 51˚N
, and (3) the general eastw

ard 
younging of granitic rocks across Insular and C

oast belts. 

O
ceanic rocks of the B

ridge R
iver C

om
plex occur in fault slivers of the eastern C

oast B
elt south of lat . 

51˚N
. T

hey have been correlated w
ith rocks of the southern C

ache C
reek, based on sim

ilarities in age and 
tectonic setting. T

his correlation im
plies that oceanic crust (of C

ache C
reek- B

ridge R
iver type) w

as never present 
w

ithin or along the C
oast B

elt north of lat. 51˚N
.  T

o account for the Jura- C
retaceous clastic deposits, V

an der 
H

eyden (1992) suggested that w
estern parts of the C

oast B
elt (today in Insular and southw

estern C
oast belts) 

w
ere rifted from

 eastern parts form
ing an intra-arc rift basin, located m

ore-or-less along the trace of the suture 
defined by M

onger et al. (1982) or the flysch basins identified by G
ehrels and S

aleeby (1985) . C
ollapse of this 

intra-arc rift basin in m
id-C

retaceous tim
e and subsequent Late C

retaceous-early T
ertiary tectonism

 w
ere 

deem
ed responsible for the developm

ent of the C
oast B

elt T
hrust S

ystem
 and related m

etam
orphic and plutonic 

features that give integrity to the C
oast B

elt as a w
hole.
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T

he C
oast B

elt is one of five m
ajor m

orphogeological belts in the C
anadian segm

ent of the N
orth 

A
m

erican C
ordillera.  It extends for 1700 km

 (betw
een lats. 49˚N

 and 62˚N
), is betw

een 100-200 km
 w

ide, and 
reaches elevations of over 4000 m

, although m
ost sum

m
its are 2000-3000 m

 high. It is built across the dom
ain of 

C
ordilleran accreted terranes (initial 87S

r/86S
r <

/=
 0.704;), and com

prises m
ainly Late Jurassic to early T

ertiary 
granitic rocks of largely quartz-dioritic to granodioritic com

position. F
eatures that define the C

oast B
elt as a tec-

tonic entity are m
id- C

retaceous to early T
ertiary in age and include northw

est- and north-trending contractional 
and strike-slip fault system

s, and a nearly continuous suite of Late C
retaceous- early T

ertiary granitic rocks. B
oth 

of these features cut across terrane boundaries and are recognized as fundam
ental tectonic elem

ents of the 
C

oast B
elt orogen. T

he southern C
oast B

elt (betw
een latitudes 49˚ and 51˚) is unique in that it contains rocks 

generally accepted as being of oceanic origin. It can be divided into eastern and w
estern parts based on the 

distribution of dated plutonic rocks and terranes. 

 
T

he w
estern C

oast B
elt features m

ainly M
iddle Jurassic to m

id-C
retaceous plutonic rocks (ca. 165-95 

M
a) w

hich intrude low
-grade supracrustal arc sequences ranging in age from

 M
iddle T

riassic to late E
arly C

reta-
ceous (B

ow
en Island G

roup, H
arrison Lake F

orm
ation, G

am
bier-F

ire Lake G
roup). It is bounded to the w

est by 
W

rangellia and to the east by high-grade thrust nappes of the C
oast B

elt T
hrust S

ystem
.  A

s first recognized by 
C

rickm
ay (1930), the w

estern C
oast B

elt represents a coherent and rigid crustal block that acted as a foreland 
buttress during early Late C

retaceous (92-96 M
a) w

est-directed thrust faulting.  W
rangellia is the w

estern com
-

ponent of this foreland.  T
he eastern part of the w

estern C
oast B

elt is im
bricated along w

est-directed thrust faults 
and appears to have been underplated beneath high grade thrust nappes of the C

oast B
elt T

hrust system
.  

T
he eastern C

oast B
elt features M

ississippian to late M
iddle Jurassic oceanic rocks of the B

ridge R
iver 

terrane. T
he long tim

e spanned by this terrane (at least ca. 350-160 m
illion years) suggests that it represents a 

form
er large ocean basin.  It contains pelagic facies (radiolarian chert) as young as late B

athonian to m
iddle 

C
allovian (ca. 163-158 M

a). F
urtherm

ore, the pelagic facies grade into clastic rocks of Late Jurassic (?) and E
arly 

C
retaceous age (C

ayoosh A
ssem

blage).  T
hese rocks occur both as coherent units and as dism

em
bered lenses 

w
ithin a tectonic m

elange. T
hey are structurally interleaved w

ith T
riassic island arc assem

blages and overlying 
clastic sequences of the C

adw
allader terrane and T

yaughton basin, are variably m
etam

orphosed and are intrud-
ed by a suite of Late C

retaceous and early T
ertiary granitic plutons.

T
he southw

estern Interm
ontane B

elt com
prises Q

uesnel, C
ache C

reek and (north of lat. 52˚N
) S

tikine 
terranes, w

ith plutonic rocks ranging from
 Late T

riassic to earliest T
ertiary (212-62 M

a).  T
o the north (betw

een 
latitudes 51-52˚N

),  Late C
retaceous-early T

ertiary plutonic rocks are em
placed in S

tikine terrane and in C
reta-

ceous strata that m
ay be correlative w

ith the G
am

bier G
roup.  F

arther south, such strata are restricted to the 
w

estern C
oast B

elt .  

R
ocks of the N

orth C
ascade orogen are correlated w

ith M
ethow

, B
ridge R

iver, C
hilliw

ack and (locally) 
H

arrison terranes. M
ost of the plutonism

 and m
etam

orphism
 is Late C

retaceous-early T
ertiary.  N

otably absent 
from

 the C
ascade orogen is W

rangellia and M
iddle Jurassic through E

arly C
retaceous granitic rocks, w

hich have 
long been recognized as fundam

ental elem
ents of the w

estern C
oast B

elt. 

T
ectonic A

ssem
blages

C
onceptual tectonic m

odels of the w
estern C

anadian C
ordillera, as it m

ay have appeared in early to 
m

iddle Jurassic tim
e, portray ancestral terranes of the C

oast and Insular belts as an array of island arc festoons 
and oceanic plateaus situated outboard of an accretionary/fore-arc com

plex, a setting sim
ilar to that of the present 

southw
est P

acific plate m
argin. In M

esozoic tim
e (perhaps concom

itently w
ith opening of the N

orth A
tlantic 

O
cean basin), the N

orth A
m

erican continent started to m
ove actively (in "absolute" term

s) across the ocean basin, 
generating w

idespread upper-plate m
agm

atism
, and accreting ensim

atic m
aterial first to the m

argin of the N
orth 

A
m

erican plate (ca. 185 M
a) and then to the ancient continental m

argin (?150 M
a).  B

y these processes, C
ordil-

leran crust w
as form

ed. 
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M

ajor structures affecting the entire C
oast B

elt are m
id-C

retaceous to early T
ertiary and include sys-

tem
s of both w

est and east-vergent contractional faults, right-lateral strike-slip faults and E
ocene extensional 

faults In the southern C
oast B

elt segm
ent of the LIT

H
O

P
R

O
B

E
 transect, seism

ic reflectors, som
e of w

hich align 
w

ith thrust faults at surface, indicate that the C
oast B

elt is a tw
o-sided contractional orogen com

prising a stack of 
rootless tectonic flakes. T

he distribution of high-pressure thrust system
s in the southern C

oast B
elt and northern 

C
ascades suggests that the C

oast B
elt-W

rangellian block m
ay represent a tectonic flake that w

as incorporated 
into a crustal scale accretionary com

plex in Late C
retaceous and T

ertiary tim
e. A

 m
odern analogue of this ac-

cretionary com
plex is the C

enozoic accretionary com
plex w

est of V
ancouver Island,  w

hich includes several 
underplated terranes of crustal dim

ensions.

T
he C

oast B
elt T

hrust S
ystem

 (C
B

T
S

) is the leading edge of a w
est-vergent contractional belt that 

form
ed along the inboard m

argin of the Insular superterrane in late C
retaceous tim

e.  T
he foreland of this con-

tractional belt com
prises a system

 of east-dipping frontal thrusts that im
bricate Jurassic and E

arly C
retaceous 

supracrustal arc sequences and related plutonic suites of the w
estern C

oast B
elt.  T

hese faults root eastw
ard into 

an im
bricate zone of folded thrusts and out-of-sequence reverse faults across w

hich the m
etam

orphic gradient 
has been structurally inverted.  T

o the east and structurally above the im
bricate zone is a folded stack of high- 

pressure thrust sheets com
prising m

etam
orphosed island arc and oceanic rocks that form

 the eastern C
oast B

elt.  
T

hese rocks represent the exhum
ed crustal root of the C

oast B
elt T

hrust S
ystem

.   

R
elative tim

ing relationships betw
een fold and fault structures of the C

B
T

S
 indicate a tw

o-stage history 
of Late C

retaceous shortening; an early stage of A
lpine-style folding and thin-skinned thrusting above a basal 

decollem
ent follow

ed by high-angle reverse faulting, out-of-sequence thrusting and southw
estw

ard telescoping of 
the m

etam
orphic hinterland over flanking supracustal arc sequences of the w

estern C
oast B

elt (Journeay and 
C

sontos, 1989; Journeay, 1990a). F
old and thrust nappes root to the northeast beneath the high-grade crystalline 

core of the south-central C
oast B

elt, and are interpreted to have form
ed during im

pingem
ent and northeastw

ard 
underplating of the Insular superterrane in Late C

retaceous tim
e. 

T
he tim

ing of early-stage thrusting is bracketed by the em
placem

ent of syn-orogenic plutonic suites, 
w

hich yield U
-P

b zircon dates of 97+
/- 1 M

a and 96 +
6/-3 M

a.  Late-stage shortening is bracketed by late- and 
post-kinem

atic plutons, w
hich yield U

-P
b zircon dates of 94 +

/- 2 M
a  and 91 +

4/-3 M
a, respectively.  In the 

im
bricate zone, this episode of deform

ation is bracketed by the em
placem

ent of syn- and post-kinem
atic plutons, 

w
hich yield U

-P
b zircon dates of 96 +

6/-3 M
a and 94 +

6/-5 M
a, respectively.  T

he developm
ent of thick-skinned 

out-of-sequence thrusts in the hinterland of the C
B

T
S

 signals a northeastw
ard m

igration of the deform
ation front 

in Late C
retaceous tim

e.  T
his shift in the locus of thrusting resulted in southw

estw
ard telescoping and structural 

inversion of the m
etam

orphic hinterland and m
ay account for the com

plex stacking order and therm
al history 

along the boundary betw
een the w

estern and eastern C
oast belts (Journeay, 1990a).  W

esternm
ost parts of the 

southern C
oast B

elt largely preserve evidence for Jurassic (185-155 M
a) contraction and Jura-C

retaceous 
extension.T

he total am
ount of shortening accom

m
odated by subduction (?) and/or displacem

ent across the C
oast 

B
elt T

hrust S
ystem

 is unknow
n, but m

ust be considerable.  M
cG

roder (1991) suggested a m
inim

um
 of 500 km

 of 
shortening across the C

ascade orogen to the south.  In addition, there is an unknow
n am

ount of dextral, orogen-
parallel translation.  T

he com
plex structures, including the "tectonic flaking" recorded by surface structures and 

by seism
ic reflection data, m

akes it difficult to restore these terranes to their relative Jurassic paleogeography.  

In the eastern C
oast B

elt, southw
est-directed fold nappes and thrust faults are cut by northeast-

directed thrust faults and by sinistral and dextral transcurrent faults of Late C
retaceous and early T

ertiary age 
(S

chiarizza et al., 1990; Journeay et al,. 1992).  T
hese structures are in turn truncated by the F

raser F
ault and 
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