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Introduction

The area be tween the towns of Kimberley, Creston and
Crawford Bay in south east ern Brit ish Co lum bia (BC) en -
com passes the in ter face be tween two ma jor Cordilleran
tec tonic do mains, the Purcell Anticlinorium and the Koo -
ten ay Arc. These do mains com prise part of the min er al og i -
cally rich East Kootenay re gion. The aim of this pro ject is to 
elu ci date changes in struc ture, meta mor phism and ex hu -
ma tion his tory across the in ter face to pro vide fur ther geo -
log i cal con text for the dif fer ent types of min eral deposits
that occur within the region.

Regional Geology

The study area (Fig ure 1) strad dles the in ter face be tween
mar ginal rocks of North Amer i can af fin ity (Mon ger et al.,
1982) to the east, and pericratonic and accreted is land-arc
rocks (Mon ger et al., 1982; Unterschutz et al., 2002) to the
west. This re gion owes its com plex ity to a his tory of geo -
log i cal evo lu tion that spanned roughly 1.4 bil lion years,
from the Mesoproterozoic to the Eocene. The east ern por -
tion of the field area is dom i nated by the Purcell Anticli -
norium, a re gional-scale, north west-plung ing an ti cli nal
struc ture that is cored by rocks of the Belt-Purcell Super -
group (BPSG). This re gional struc ture tran si tions west -
ward into the Kootenay Arc, an ar cu ate sa lient com posed of 
Neo pro terozoic through Pa leo zoic pericratonic and ac -
creted island-arc rocks.

The study area is pri mar ily sit u ated within rocks of the
BPSG that oc cupy the core of the Purcell Anticlinorium
(Fig ure 2). The BPSG com prises rift-re lated clastic rocks
and synsedimentary mafic sills in ter preted to have been de -
pos ited in an intracratonic rift ba sin (Price, 1964; Har ri son,
1972). The low er most unit of the BPSG, the Aldridge For -
ma tion, com prises pre dom i nantly turbiditic de pos its. The

age of clastic rocks of the BPSG is con strained by the age of 
the Moyie Sills that are hosted in rocks of the Aldridge For -
ma tion (Höy, 1989). On the flanks of the Purcell Anti -
clinorium, Belt-Purcell strata are un con form ably over lain
by a Neoproterozoic se quence of sand stone and con glom -
er ate interbedded with pelitic and car bon ate rocks known
as the Windermere Supergroup (WSG). On the west ern
flank of the Purcell Anticlinorium, where it tran si tions into
the Kootenay Arc, the WSG is un con form ably over lain by
peri cratonic, coarse clastic and car bon ate Pa leo zoic rocks
that are part of the Kootenay Arc (Bond et al., 1985;
Warren, 1997; Colpron et al., 2002).

In ad di tion to a younging of stra tig ra phy, the west ward
tran si tion from the Purcell Anticlinorium into the Kootenay 
Arc is marked by a change in struc tural style, meta mor phic
grade, and cool ing his tory. The Purcell Anticlinorium con -
tains some of the old est rock ex po sures in the Cor dil lera
and pre serves ev i dence of struc tures and meta mor phism
that are stratigraphically re stricted to rocks of Mesopro -
terozoic age. The Purcell Anticlinorium was af fected by
three cryp tic, Pro tero zoic orogenic events, the ca. 1350–
1300 Ma East Kootenay orog eny, a ca. 1050 Ma Grenville-
age event and the ca. 900–800 Ma Goat River orog eny
(Leech, 1962; McMechan and Price, 1982; McFarlane and
Pattison, 2000; McFarlane, 2015). De spite this orogenic
his tory, and the later ef fects of Cordilleran de for ma tion that 
cre ated the Purcell Anticlinorium, Belt–Purcell rocks in the 
core of the Purcell Anticlinorium pre serve pri mary sed i -
men tary struc tures and appear to be generally undeformed.

One of the pri mary fea tures of the tran si tion from the Pur -
cell Anticlinorium to the Kootenay Arc is a change in struc -
tural style. The Kootenay Arc pre serves ev i dence of at least
three phases of in tense struc tural mod i fi ca tion re gion ally,
and up to five lo cally, which took place dur ing the Me so -
zoic (Moynihan and Pattison, 2013; Web ster and Pattison,
2018). These rocks are char ac ter ized by more duc tile de for -
ma tion and higher grades of meta mor phism at trib uted to
Cor dil leran orogenic pro cesses span ning the Early Ju ras sic
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through Eocene. The ex tent to which Me so zoic de for ma -
tion and meta mor phism as so ci ated with the Kootenay Arc
im pinged upon the Purcell Anticlinorium is poorly
understood and is the focus of this study.

The meta mor phic grade of BPSG rocks within the Purcell
An ti cli norium is rel a tively low, within the chlorite and bi o -
tite subzones of the greenschist and lower am phi bo lite fa -
cies (Leech, 1962; Read et al., 1991; Pattison and Seitz,
2012). High grade rocks (an da lu site-sillimanite zone)
within the Purcell Anticlinorium are re stricted to the Mat -
thew Creek meta mor phic zone (MCMZ), a fault bounded
do main west of Kimberley, BC. These rocks are in ter preted
to have re sulted from a lo cal ther mal per tur ba tion, likely as -

so ci ated with mafic in tru sions dur ing the East Kootenay

oro g eny (McMechan and Price, 1982; McFarlane and Pat -

tison, 2000; McFarlane, 2015). West ward into the Koote -

nay Arc, there is a con trast ing meta mor phic his tory, in

which the rocks were ductilely de formed, meta mor phosed

and in truded over sev eral pulses be tween 180 and 50 Ma

(Archibald et al., 1983, 1984; Klepacki, 1985; Leclair et al., 

1993; Moynihan and Pattison, 2013; Web ster and Pattison,

2018). Re gional meta mor phic grade within the Kootenay

Arc ranges from greenschist to mid dle am phi bo lite fa cies.

Ev i dence of am phi bo lite-grade meta mor phism is rep re -

sented by Barrovian (kyan ite-sillimanite–type) meta mor -
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Fig ure 1. Re gional ge ol ogy of the south east ern Ca na dian Cor dil lera in south east ern Brit ish Co lum bia. Study area in di cated by black out -
line. Map mod i fied from Web ster and Pattison (2018), orig i nally af ter Wheeler and McFeely (1991).
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Fig ure 2. Geo log i cal map of the field area, em pha siz ing the un con form able con tact be tween Belt-Purcell Supergroup (BPSG) and Windermere Supergroup (WSG) and youn ger rocks. Map
mod i fied from Höy et al. (1995). Struc ture maps in Fig ure 6 in di cated by black out line.



phic zones that lo cally reach sillimanite+po tas sium-feld -
spar grade (Leclair, 1982; Moynihan and Pattison, 2013;
Web ster and Pattison, 2018).

A prom i nent west ward de crease in K-Ar and Ar/Ar cool ing
ages in hornblende and micas (Fig ure 3) in di cates that peak
meta mor phism within the Purcell Anticlinorium is much
older than that of the Kootenay Arc. Hunt (1962) and
McMechan and Price (1982) re ported K-Ar ages in horn -
blende and micas in the range 1318–600 Ma. Meta mor phic

min eral growth in the core of the Purcell Anticlinorium

must have hap pened prior to ex hu ma tion of these rocks,

and there fore is re stricted to the Pro tero zoic. In con trast,

meta mor phosed Neoproterozoic through Pa leo zoic strata

in the Kootenay Arc, where they in ter face with the Purcell

Anti clinorium, yield K-Ar and Ar/Ar ages in the range of

90–45 Ma, in di cat ing much youn ger, Me so zoic and Ce no -

zoic, meta mor phism and ex hu ma tion (Fig ure 3; Archibald

et al., 1983, 1984; Webster and Pattison, 2018).
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Fig ure 3. (Left) Po tas sium-ar gon cool ing ages in bi o tite from the Kootenay Arc (from Archibald et al., 1984); con tour in ter val 10 mil lion
years. (Right) Po tas sium-ar gon cool ing ages from the Purcell Anticlinorium (from McMechan and Price, 1982). Lo ca tion of fig ures shown
on Fig ure 1, in di cated by black out line.



Structure

There is a change is struc tural style that oc curs across the
in ter face be tween the Purcell Anticlinorium and the Koote -
nay Arc. A dis tinc tion is made be tween Purcell Anti -
clinorium–type struc tures, which are char ac ter is tic of
rocks of the BPSG in the core of the Purcell Anticlinorium,
and Koo te nay Arc–type struc tures, which are as so ci ated
with Cor dilleran oro gen esis. The fol low ing sec tions uti lize
the sub scripts ‘PA’ and ‘KA’ to dif fer en ti ate be tween Purcell
Anti clinorium–type and Kootenay Arc–type struc tures.

Purcell Anticlinorium–Type Structures

Rocks of the lower, mid dle and up per Aldridge For ma tion
oc cur as thick, pla nar-bed ded, turbiditic de pos its. These
strata con sist pre dom i nantly of mas sive sandy units, which
range from 0.5–1 m in thick ness, and are ir reg u larly inter -
bedded with thin ner (5–10 cm) silty lay ers (Fig ure 4a). The
Moyie Sills oc cur mainly in lower and mid dle Aldridge
rocks; they are typ i cally mas sive and com monly pre serve

ophitic, ig ne ous tex tures (Fig ure 4b). These units are typ i -

cally on the order of 6–10 m thick.

Bed ding (S0), as well as pri mary sed i men tary struc tures,

are well pre served within Belt–Purcell rocks in the core of

the Purcell Anticlinorium (Fig ure 4c). An S1 pen e tra tive,

slaty cleav age (Fig ure 4d) is pres ent through out the pelitic

por tions of the Aldridge For ma tion. This cleav age is re -

ferred to as S1PA, and gen er ally dips within a range of 15–

30° from that of S0. The S1PA cleav age is stratigraphically

re stricted to rocks of the Belt-Purcell Supergroup, in di cat -

ing that cleav age de vel op ment oc curred prior to de po si tion

of the Windermere Supergroup. Leech (1962) noted that

there is a lack of rec og niz able fold struc tures that can be re -

lated to S1PA. Al though re ferred to here as S1PA, this cleav -

age is a struc ture that is in trin sic to rocks of the Belt-Purcell

Su per group in parts of the Purcell Anticlinorium that have

not been over printed by Kootenay Arc–type struc tures.
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Fig ure 4. Pho tos and pho to mi cro graphs of rep re sen ta tive units and struc tures in the study area: a) ex po sure of the Aldridge For ma tion from 
within the core of the Purcell Anticlinorium near Kitchener, BC; b) pho to mi cro graph of a typ i cal Moyie Sills sam ple col lected near St. Mary
Lake, BC; c) soft-sed i ment de for ma tion ob served near Lumberton, BC; d) S1PA cleav age de vel oped within the pelitic interbeds of the
Aldridge For ma tion near Yahk, BC.



Kootenay Arc–Type Structures

Ev i dence of three de for ma tion events in the Kootenay Arc
was ob served in rocks of the Windermere Supergroup, as
well as in youn ger, coarse Pa leo zoic clastic rocks that com -
prise the east ern most por tion of the Kootenay Arc. The pri -
mary fab ric of these rocks is a steeply dip ping, pen e tra tive
cleav age (S1KA) that is man i fested as a phyllitic fab ric,
which is subparallel to bed ding. The S1KA cleav age is over -
printed by a spaced cleav age (S2KA) that dips mod er ately to
the east (Fig ure 5a) and is ax ial pla nar to folds of S1KA (Fig -
ure 5b). Sub-hor i zon tal lineations (L2KA) pres ent on the sur -
face of S1KA are gen er ally north trending and are co in ci dent
with the con structed F2 fold axis in both S0 mea sured in
WSG and youn ger strata, as well as in S1KA (Fig ure 5c). A
third de for ma tion phase (D3) re sulted in the crenulation of
the S2KA sur face (Fig ure 5d), and is man i fested as a near-
ver ti cal, south-south west-trending lineation (L3KA) on the
sur face of S1KA (Figure 5c).

Impingement of Kootenay Arc–Type
Structures on the Western Flank of

the Purcell Anticlinorium

Kootenay Arc–type struc tures are re stricted to the north ern
por tion of the field area (Fig ure 6a–c). The Gray Creek
Road, which con nects the towns of Kimberley and Craw -
ford Bay, BC, al lows for an ex am i na tion of the change in
struc tural style across the in ter face be tween the Purcell
Anti clinorium, in which S0 and S1PA (Mesoproterozoic) are
the dom i nant struc tures, and the Kootenay Arc, which is
char ac ter ized by a se ries of three over print ing Me so zoic
struc tures.

Kootenay Arc–type struc tures are mea sured in Belt–
Purcell rocks on the west ern flank of the Purcell Anti -
clinorium. The most east erly in di ca tion of Me so zoic struc -
tural mod i fi ca tion within the Purcell Anticlinorium oc curs
near St. Mary Lake within the lower Aldridge For ma tion
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Fig ure 5. Pho tos and pho to mi cro graphs of rep re sen ta tive units and struc tures in the study area: a) re la tion ship be tween phylitic fab ric
(S1KA) and spaced cleav age (S2KA) in rocks of the Windermere Supergroup along the west ern side of the Gray Creek transect near Crawford 
Bay; b) fold in rocks of the Windermere Supergroup along the west ern side of the Gray Creek transect, with an ax ial-pla nar S2KA cleav age
(S2KA), and in set of pho to mi cro graph of small-scale fold and S2KA cleav age from the same lo cal ity; c) ex po sure of L2KA and L3KA in phylite 
along the west ern side of the Gray Creek transect; d) crenulation (L3KA) of the S2KA sur face along the west ern side of the Gray Creek
transect.
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Fig ure 6. Struc tures ob served across the Purcell Anticlinorium–Kootenay Arc tran si tion in the study area. Maps show a) bed ding ori en ta -
tions; b) fab rics S1PA (one tick on sym bol) and S1KA (two ticks on sym bol); c) struc tures as so ci ated with D2KA (S2KA and L2KA) and D3 (L3KA).
Map mod i fied af ter Höy et al. (1995).



where fold ing and crenulations of S1PA oc cur, as well as
within the MCMZ west of Kimberley (McFarlane and
Pattison, 2000). Within the wes tern most ex po sures of the
Aldridge For ma tion, as well as in youn ger Belt–Purcell
rocks, S2KA crenulations are in ten si fied into a per va sive
S2KA schistosity. Lo cally, L3KA is also de vel oped in rocks of
both the Belt–Purcell and Windermere Supergroups.
Stereonet anal y sis in di cates that large-scale fold ing of the
Purcell Anticlinorium is re lated to the D2KA, Me so zoic de -
for ma tion that is re spon si ble for the de vel op ment of S2KA

and L2KA. Con structed fold axes de fined by S0 in Belt–
Purcell rocks and S1PA are roughly co in ci dent with the clus -
ter of axes of L2KA crenulations of S1PA. The same is true for
con structed fold axes de fined by S0 in WSG and youn ger
rocks, as well as S1KA mea sured in both BPSG and WSG
and youn ger rocks, al though the for mer plunge shal lowly
south rather than shal lowly north (Fig ure 7).

The oc cur rence of over print ing Me so zoic struc tures char -
ac ter is tic of the Kootenay Arc within Belt-Purcell Super -
group rocks in the west ern mar gin of the Purcell Anti -
clinorium sug gests that Kootenay Arc–type de for ma tion
prop a gated across the Windermere–Belt-Purcell un con -
formity into these older rocks. Al though Kootenay Arc–
type crenulations (S2KA) are found near the St. Mary Lake
area, the struc tural in ter face be tween the Purcell
Anticlinorium and the Kootenay Arc is in ter preted as the
east ern most de vel op ment of S1KA, which oc curs far ther
west, within 10–15 km east of the Windermere–Belt-
Purcell un con formity. Here, S1KA, the pen e tra tive phyllitic
schistosity that is char ac ter is tic of Kootenay Arc–type de -
for ma tion, is the dom i nant fab ric in rocks of the up per most
units of the Belt-Purcell Supergroup. By con trast, S2KA, is
de vel oped through out the re gion and over prints both S1KA

and S1PA.

Metamorphism

Ev i dence of meta mor phic grade across the in ter face is pri -
mar ily re stricted to ar gil la ceous rocks of the Belt–Purcell
and Windermere supergroups, whose bulk com po si tions
are fa vour able for porphyroblast growth. Meta mor phic
grade in the Purcell Anticlinorium falls within the chlorite
and bi o tite subzones of the greenschist and lower am phi bo -
lite fa cies (Fig ure 8), rocks are char ac ter ized by the as sem -
blage plagioclase+quartz±mus co vite±chlorite±bi o tite.
There is no sig nif i cant vari a tion in the dis tri bu tion of min -
eral as sem blages across the Purcell Anticlinorium, in di cat -
ing that the five sam ples that lack bi o tite are the re sult of re -
stricted bulk com po si tions rather than a lower meta mor phic 
grade. Sim i larly, the Moyie Sills, which are re stricted to the
lower and mid dle Aldridge For ma tion, do not show any sig -
nif i cant vari a tion in meta mor phic grade across the Purcell
Anti clinorium, and are char ac ter ized by the min eral as sem -
blage plagioclase+quartz±chlorite±bi o t ite±horn -
blende±ac tin olite±epidote. Vari able oc cur rences of garnet

in the Purcell Anticlinorium will be discussed in more
detail below.

The Kootenay Arc is char ac ter ized by three dis tinct ep i -
sodes of meta mor phism span ning the Mid dle Ju ras sic to the 
Late Cre ta ceous (Moynihan and Pattison, 2013; Web ster
and Pattison, 2018). The east ern most edge of the Kootenay
Arc, where it in ter faces with the Purcell Anticlinorium, is
char ac ter ized by an elon gate belt of re gional, Barrovian
meta mor phism (Fig ure 8). East of Kootenay Lake, meta -
mor phic grade de creases east ward from sillimanite+po tas -
sium-feld spar to bi o tite zone within Windermere and youn -
ger rocks. Peak meta mor phic grade is about the same
(bi o tite zone) as that of older meta mor phic rocks of the
BPSG be neath the Windermere un con formity (Moynihan
and Pattison, 2013). For this rea son, an in ves ti ga tion of
min eral growth with re spect to micro struc tures is nec es sary 
to determine the timing of metamorphism across the region.

Metamorphism with Respect to Deformation

Within the north ern por tion of the field area, con sist ing of
ar gil la ceous rocks of the Aldridge For ma tion, porphyro -
blasts of chlorite show ev i dence of in ter nal de for ma tion, as
well as align ment within the plane of the S1PA fo li a tion (Fig -
ure 9a, b). These fab rics in di cate that porphyroblast growth
oc curred prior to the de vel op ment of S1PA; meta mor phic
con di tions re spon si ble for the growth of these min er als
must have oc curred dur ing the Pro tero zoic. The last oc cur -
rence of porphyroblasts in Belt–Purcell rocks that pre date
the de vel op ment of S1PA roughly co in cides with the first
signs of Kootenay Arc–type struc tures. Within rocks of
both the Belt–Purcell (Fig ure 9c), and Windermere super -
groups (Fig ure 9d, e) that ex hibit Kootenay Arc–type de -
for ma tion, porphyroblast growth ap pears to be intertec -
tonic, be tween D1KA and D2KA, mean ing bi o tite of this type
can not be Mesoproterozoic. The S1KA cleav age is folded
into microlithons be tween the cleav age planes of S2KA.
Straight in clu sion trails in bi o tite porphyroblasts in di cate
that min eral de vel op ment pre ceded fold ing as so ci ated with
S2KA. Ad di tion ally, the spaced S2KA cleav age wraps bi o tite
por phyroblasts (Fig ure 9c–e). In the wes tern most por tion
of the field area, along the east ern shore line of Kootenay
Lake, pre-S2KA bi o tite oc curs both as large porphyroblasts
that are wrapped by S2KA (Fig ure 9e), and as finer grains that 
were folded with S1KA (Fig ure 9f). In both cases, bi o tite
growth pre ceded the de vel op ment of S2KA. Microstructural
anal y sis im plies that some of the bi o tite in Belt–Purcell
rocks, spe cif i cally those close to the in ter face with the Koo -
te nay Arc, de vel oped dur ing the Me so zoic, not the Meso -
pro terozoic. There fore, bi o tite of Mesoproterozoic age
does not ex tend west ward all the way to the Windermere
un con formity and Me so zoic meta mor phism af fected Belt–
Purcell rocks in the Purcell Anticlinorium.

8 Geoscience BC Sum mary of Ac tiv i ties 2018: Min er als and Mining
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Fig ure 7. Stereonet anal y sis of all mea sured struc tures (equal an gle pro jec tions, lower hemi sphere): a) poles to S0 in Belt-Purcell rocks
with as so ci ated D2KA struc tures; b) poles to S1PA with as so ci ated D2KA struc tures; c) poles to S0 in Windermere and youn ger strata with as so -
ci ated D2KA struc tures; d) poles to S1KA with as so ci ated D2KA struc tures; e) D2KA struc tures: over all mean S2KA, mean S2KA mea sured in the
Belt–Purcell Supergroup (BPSG), mean S2KA mea sured in the Windermere Supergroup (WSG) and youn ger rocks, and L2KA lineations;
f) D3 lineations.



1
0

G
e

o
s
c
ie

n
c
e

 B
C

 S
u

m
 m

a
ry o

f A
c
 tiv

 i tie
s
 2

0
1

8
: M

in
 e

r a
ls

 a
n

d
 M

in
 in

g

Fig ure 8. Map of min eral as sem blages in sed i men tary rocks across the Purcell Anticlinorium in the study area, with meta mor phic zones from Moynihan and Pattison (2013). Ab bre vi a tion:
MCMZ, Mat thew Creek meta mor phic zone.
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Fig ure 9. Pho to mi cro graphs in di cat ing the re la tion ship be tween porphyroblasts and rock fab rics, along with a map in di cat ing sam -
ple lo ca tions (let ters match those iden ti fy ing the pho to mi cro graphs) in the study area: a) pretectonic chlorite from the Aldridge For -
ma tion; b) pretectonic chlorite from the Aldridge For ma tion; c) intertectonic bi o tite from the up per most units of the Belt–Purcell
Supergroup; d) intertectonic bi o tite from the Windermere Supergroup; e) intertectonic bi o tite from the Windermere Supergroup;
f) pre S2KA bi o tite from the Windermere Supergroup. Ab bre vi a tions: Bt, bi o tite; Chl, chlorite; MCMZ, Mat thew Creek meta mor phic
zone.



Garnet in the Purcell Anticlinorium

Five oc cur rences of gar net-bear ing rocks have been iden ti -
fied within the Purcell Anticlinorium. They in clude: 1) the
MCMZ west of Kimberley (McFarlane and Pattison,
2000), 2) the Sullivan mine north west of Kimberley
(DePaoli and Pattison, 2000), 3) the St. Eu gene mine in
Moyie (Pattison and Seitz, 2012), 4) Mount Mahon west of
Yahk (Read et al., 1991; Brown and Stinson, 1995), and
5) near Mount Olson east of Yahk (Leech, 1967; Read et al., 
1991). Pre vi ous stud ies in di cate that gar net-bear ing min -
eral as sem blages within the Purcell Anticlinorium are due
to ei ther un usual bulk com po si tions fa vour able to gar net
growth (DePaoli and Pattison, 2000; Pattison and Seitz,
2012) or do mains of higher meta mor phic grade (e.g.,
MCMZ; cf. McFarlane and Pattison, 2000). The pres ence
of gar net within the Purcell Anticlinorium is of in ter est be -
cause anom a lous gar net-bear ing as sem blages in metased -
imentary rocks of low meta mor phic grade have been as so -

ci ated with pro lific min eral de pos its within the area (e.g.,
Sul livan and St. Eugene deposits).

Gar net-bear ing rocks in the mid dle Aldridge For ma tion at
Mount Mahon were iden ti fied in a sin gle (though there may 
be more) layer ~10 cm thick (Fig ure 10a) and con tain the
min eral as sem blage gar net+bi o tite+quartz+plagioclase+
clay as an al ter ation prod uct (Fig ure 10b). Near Mount
Olson, within the lower Aldridge For ma tion, gar net-bear -
ing lay ers rang ing in thick ness from 5 to 30 cm and with a
max i mum strati graphic sep a ra tion of ~15 m were iden ti fied 
in the field (Fig ure 10c). These rocks con tain gar net+am -
phi bole+plagioclase+quartz+il men ite, with ei ther cal cite
or chlorite (Fig ure 10d). A re ac tion that ac counts for gar net
growth at Mount Mahon and Mount Olson is:

mus co vite+quartz+cal cite+chlorite+H2O = an or thite+
gar net+am phi bole+CO2

In both lo cal i ties, gar net-bear ing lay ers are interlayered
with typ i cal bi o tite-bear ing ar gil la ceous rocks of the
Aldridge For ma tion. There fore, lo cal ized gar net growth is
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Fig ure 10. Gar net-bear ing rocks in the Purcell Anticlinorium in the study area: a) field set ting of gar net-bear ing rocks on Mount Mahon;
b) pho to mi cro graph of gar net-bi o tite rock from Mount Mahon; c) field set ting of gar net-am phi bole rocks near Mount Olson; d) pho to mi cro -
graph of gar net-am phi bole rock near Mount Olson. Ab bre vi a tions: Amp, am phi bole; An, an or thite; Bt, bi o tite; Cal, cal cite; Grt, gar net; Qz,
quartz.



not the re sult of higher meta mor phic grade and is in stead at -
trib uted to un usual cal car e ous bulk com po si tions. There is
no ev i dence of min er al iza tion associated with these layers.

Summary

Dif fi culty in de fin ing the in ter face be tween the west ern
edge of the Purcell Anticlinorium, and the east ern edge of
the Kootenay Arc within the study area is at trib uted to the
fact that the bound ary be tween the two do mains can be de -
scribed in terms of stra tig ra phy, struc ture, meta mor phism
and ex hu ma tion his tory. Over all, there is a younging of
stra ti g ra phy as the Kootenay Arc is en tered, from Mesopro -
terozoic BPSG rocks in the core of the Purcell Anticli nor -
ium to Neoproterozoic and Pa leo zoic strata in the Kootenay 
Arc. How ever, struc tur ally the in ter face oc curs east of the
un con formity be tween the WSG and the BPSG, as in di -
cated by the de vel op ment of Kootenay Arc–type struc tures, 
which are de vel oped within BPSG rocks be neath the un -
con formity. In terms of meta mor phism, there is no
discernable change in meta mor phic grade across the un -
con formity be tween the WSG and BPSG, both re gions fall -
ing in the bi o tite zone. Con strain ing the tim ing of peak
meta mor phism in the in ter face zone is un der pinned by the
in ter play be tween porphyroblast growth and de for ma tion.
Based on these re la tion ships, the meta mor phic in ter face
roughly co in cides with the struc tural in ter face. How ever,
the ab sence of porphyroblasts makes it dif fi cult to tightly
con strain the meta mor phic in ter face within this re gion.
Work in prog ress on Ar/Ar cool ing ages in bi o tite and mus -
co vite from across the study area will fur ther con strain the
lo ca tion and na ture of this mul ti fac eted in ter face.

Future Work

Kootenay Arc–type struc tures ob served dur ing field work
as so ci ated with this pro ject re quire cor re la tion with struc -
tures iden ti fied in pre vi ous stud ies of de for ma tion within
the Kootenay Arc by Moynihan and Pattison (2013), and
Web ster and Pattison (2018). Syn the siz ing ob ser va tions
pre sented in this pa per with those of Moynihan and Pattison 
(2013), and Web ster and Pattison (2018) will more tightly
con strain the tim ing of meta mor phism. The aim is to un der -
stand the way in which Me so zoic meta mor phism af fected
rocks along the mar gin of North Amer ica at the time of Cor -
dil leran oro gen esis. Re cently ac quired Ar/Ar ages in bi o tite 
and mus co vite across the field area will al low for an as sess -
ment of the marked con trast in ex hu ma tion his tory across
the Kootenay Arc–Purcell Anticlinorium in ter face, and
how it re lates to the strati graphic, struc tural and meta mor -
phic changes across the tran si tion. This im proved un der -
stand ing will pro vide better con straints on the deforma -
tional, meta mor phic and cool ing his to ries of these two
ad ja cent, re gional-scale struc tural do mains. In turn, elu ci -
dat ing their geo log i cal evo lu tion will pro vide better con -
straints on the for ma tion of the many min eral de pos its in the 

re gion and im prove the un der stand ing of the dif fer ent types 
of min er al iza tion that oc cur across the in ter face.
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