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INTRODUCTION

The main goal of this study is to efucidate the nature and
tectonic signiticance of the profound stratigraphic and struc-
tural changes that occur between the crest of the Purcell
anticlinorium and the Kootenay Arc.

Reconnaissance (!:250 000) mapping by Reesor {1973}
outlined conspicuous contrasts between the thick basal
Paleozoic (Hamill-Badshot) succession that overlies the
Windermere Supergroup in this area and the thin, condensed
early Paleozoic succession with overlapping Upper Devo-
nian strata that occurs immediately to the east in the Purcell
Mountains. Reesor also described the abrupt contrast
between the tight upright fold structures in this area and the
refolded, west-verging, recumbent isoclinal folds that occur
immediately to the west in the Kootepay Arc. He also
showed that several small granitic plutons in the area were
probably emplaced while folding wus still underway.

The rocks exposed in this area (Figure 1-3-1) record both
the Late Proterozoic to early Paleozoic birth and develop-
ment of the Cordilleran miogeoclinal passive margin of
North America (Bond and Kominz, 1984, Bond er al.,
1985), and the Late Mesozoic to Early Cenozoic deforma-
tion, regional metamorphism and granitic plutonism result-
ing from collisions between North America and a series of
allochthonous terranes that have been accreted to it (Monger
et al., 1982).

Systematic detailed geological mapping (1:50 000 and
greatery was begun during July and August of 199] within
an area of about 900 sguare kilometres in the western
Purcell Mountains, between Duncan Lake and the head-
waters of Toby and fumbo creeks (Figure 1-3-2). This will
link the detailed mapping along the Kootenay Arc by Fyles
(1964) to the detailed mapping by Root (1987) and Pope
(1990) in the centra and castern Purcell Mountains.

The main objectives of this study are:

® To establish the nature and tectonic significance of the
stratigraphic relationships between the thick sequence
of Windermere. Hamill and Badshot strata in the study
area and the condensed onfapping early Paleozoic suc-
cession that occurs on “"the Windermere high™ in the
adjacent area, below the Mount Forster thrust faulf, in
the central and eastern Purcell Mountains (Root,
1985);
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® To establish the nature, evolution and reg onal tectonic
significance of the change in structaral ¢ yle between
the study area and the adjacent arezs in e Kootenay
Arc and the central Purcell Mountains;

® To establish the relative time relationship between tie
intruston of granitic plutons and th2 def wmation und
metamorphism;

® To determine the pressure and temperatu ¢ conditions
under which the plutons were emplaced and the sur-
rounding rocks were deformed;

® To date the plutons, the metamorph sm and the
deformation.

STRATIGRAPHY

HoRrsETHIEF CREEK GROUP

Mapping during the 1991 field seasori was concentrated
primarily in the upper part of the Horsethief < “reek Greoup;
mapping wili be extended east of the Purcell ¢ ivide in 992
10 include the base of the Horse hiet Crzek ( roup and the
Toby Formation, which unconformably overli s the Purcell
Supergroup. Five mappable units were icentit ed within the
middie to upper part of the Horsethief Creek Ciroup [Figure
1-3-3). In ascending order, th2cz units are: (Htl) a dark
limestone and calcareous argillitz; (Hf2) a lig 1t green-grey
argillite and muscovite-quariz schist: (Ht}) a coarser
grained, dark grey-green, micaceous quartzite ind quartzase
schist, capped by (Ht4} a sequence of interbed led light grey
or white grits, quartzites and thin carbonates 1 the east, and
by (Ht5) interbedded grits and clolostone-clast conglomarate
to the west. The lower units are literally zonti wous, but the
upper units are not, The total thickness of hese units is
estimated at 2.0 to 2.5 kilometres.

Hil: DARK LIMESTONE AND ARGILLITE

This unit is well exposed in the western p. rt of Howser
Creek and in Tea Creek. It consists of dark 4 rey, thinly to
thickly bedded limestone or marble, locally argillace.us,
and commonly pyritiferous. The carbonate i; interbedcled
with dark argillite. The base of the unit was 1ot observad.
The upper contact with overly ng argillite wis not Jirectly
observed, but appears to be abrupt. Mirimur . thickness of
this unit is estimated at 200 to 500 met-es.

Hi2: LIGHT GREY-GREEN ARGILLITE

This unit is a largely homogeneous sequenc @ of light grey
or grey-green argillite. 1t lies stratigraphica ly above the
dark limestone and marble (Ht}). Whee no oo severelv
deformed, bedding is visible a: subte light:r and darcer
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grey bands, 1 to 10 centimetres thick. No changes in grain
size or composition between beds are discernible in hand
specimens. Pyrite is abundant and rusty orange weathering
is characteristic. Toward the west, or locally within high-
strain zones, this unit is a silvery quartz-muscovite schist,
locally containing biotite porphyroblasts. The argillite is
recessive and forms valleys. such as those cut by the north
and south forks of Glacier Creek. This unit is generally
poorly exposed. It is more strongly deformed than the over-
lying grits and qua‘tzites, and an estimated thickness of
about 1000 metres may be in error due to significant tec-
tonic thickening or tainning, as strain is concentrated in the
less competent argillites relative to the grits and overlying
quartzites.

Ht3: DARK GREEN-GREY QUARTZITE AND
QUARTZOSE SCHIST

The grey-green urgillite grades upward into a coarser
grained dark schist or quartzite. Colour and texture are
variable from a grey, competent muscovite-rich quartzite, to
a dark green, quartz muscovite-(chlorite) schist or quartzite
in which tectonic fabrics are well expressed. Laterally dis-
continuous grit horizons, several centimetres to several
metres thick, contain white and blue quartz pebbles up to
4 millimetres in diameter. Feldspar clasts are very rarely
observed with the naked eye. Other primary sedimentary
structures were not observed. This unit is absent north of
Jumbo Pass, on the cast side of the Purcell divide. Estimated
thickness ranges from 0 to 500 metres.

Htd: INTERBEDDED WHITE GRITS AND QUARTZITES

Toward the top of Unit Hi3, dark quartzites are interbed-
ded with increasinzly abundant light-coloured quartzose
grits. The transition to a sequence dominated by interbedded
grits and quartzites. occurs over an interval as thick as
100 metres. Coritacts between light and dark horizons are
sharp. Where Unit Ht3 is absent, the contact between the
grits and the underlying Ht2 argillite is extremely sharp.
The grits are composed dominantly of pebbles of white
quartz, with less abundant pebbles of blue, grey, and rare,
distinctive red quartz. Feldspar is rare, but locally comprises
2 to 3 per cent of the clasts. Toward the contact with the
overlying Hamill Jroup, beds of coarse-grained white
quartzite are increasingly abundant. In general, this
sequence becomes finer grained and more mature upward.
Sedimentary structures are more common toward the top,
and include abundant trough crossbeds, planar-tabular
crossbeds, pebbly channels up to | metre across, pebbly
graded beds, and pcssible hummocky cross-stratification. A
distinguishing feature of this sequence is the occurrence of
two to three, metre-thick, tan and orange dolostone beds,
about 100 metres below the base of the Hamill Group.
Individual beds are laterally continuous over at least a few
hundred metres.

HtS: INTERBEDDED DOLOSTONE-CLAST
CONGLOMERATE, ARGILLITE AND GRIT

This unit is well exposed west of Macbeth Icefield, where
it overlies Unit Ht3, and underiies the Hamill Group. Struc-
tureless beds, up to 10 metres thick and laterally continuous
only over tens of metres, contain abundant orange-tan-
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weathering dolostone cobbles anid bouldzrs, i.. a “matrix”
of white, blue and grey quartz pebbles, rarer eldspar peb-
bles, muscovite and carbonate. Locally, thin - onglomerate
beds are rich in pelitic clasts. Within individu: | beds, clusts
are poorly sorted. The conglomerates are inte ‘bedded with
quartzose grits and minor grey argilliees. (iradec beds,
10 centimetres to 1 metre thick, are cornmor in the giits,
Trough crossbeds are observed more rately. 'vest of Mac-
beth Icefield, Unit Ht5 is approximately 200 mnetres thick,
but the true thickness is difficult to estimat: due to the
effects of tight folds. Elsewhere, the unit is less than
50 metres thick, although it has not been trace | along strike
to the north of the icefield. Jait HtS may be a lateral
equivalent of Unit Ht4.

CoNTACT BETWEEN HORSETHIRF CREEK AND
HaMiLL GrROUPS

The contact between the Horsethief Creel and Harill
groups varies significantly in the study area. . was studied
at several localities, primarily within he (lacier Crzek
drainage. The Hamill Group quartzite wus ob: zrved in con-
tact with three Horsethief Creek Sroup map uits, His, 4
and Ht3. In all of these localities “he contact is nterpreted as
sedimentary, but it may be tectonic in the ower par of
Howser Creek, where it is not well exposed, ind also west
of Macbeth Icefield, where there is shearing ~aralle! to the
contact.

Where the Hamill Group cverlies the wlite grits and
quartzites of Unit Htd, the contact is gradatic nal and com-
monly difficult to map. The transition betwee 1 the grit and
massive orthoguartzite typically occurs over s 2veral tens of
metres, and quartzose grit or guartz-cobbl: beds occur
within the lower several tens of metres of tf 2 base of the
Hamill Group.

Where the Hamill Group overlies Unit [1t3. the dark
quartzite and schist, the contact is more ¢brup , marked by «
1 to 10-metre transition to a tight grey c-thoquartsite,
Crossbeds and grit horizons appear to be less ¢ ommcen in the
quartzite than when it overlies Horsethizf Cr ek grits.

The contact is most abrupt above he dolostone-clast
conglomerate and grit of Unit Ht5 west ¢f Ma :beth lcef eld,
where beds ar the base of the Hamil Grcup appear to
truncate bedding in the conglorierate at a lcw angle. The
overlying Hamill contains grit units, s we 1 as laterzlly
continuous dark grey vitreous quartzites, s:veral metres
thick.

Hamii Group

Stratigraphic subdivision of *he Hamill Croup s made
difficult by lateral variations, faulting and lac < of complete
traversable sections in very rugged topogiiphy. Seyeral
distinct map units are recognized wit1in t e grcup, but
correlation of units between different arzas is tenuous (Fig-
ure 1-3-3). The sequence described in th s stucy area,
however, bears some marked sirnilarities, as vell as several
differences, to those described by Hoy [197<) to the south,
in the Kootenay Arc, and by Devlin (1989) ¢ » the nortn, in
the Dogtooth Range.
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EXPLANATION

MAP UNITS

LARDEAU GROUP {undifferentiated)

-

% HAMILL GROUP (undifferentiated)

WINDEMERE SUPERGROUP

HORSETHIEF CREEK GROUP {undilferentialec)
(2’52 TOBY FORMATION
PURCELL SUPERGROUP

@ undiffer artiated

IGNEQUS ROCKS

JURAS3IC (?) PLUTONS (Reesor, 1973)

MOHICAN AND BADSHOT FORMATIONS

CRETAZEOUS FLUTON (Archibald et al., 1984)

i SYMBOLS
i T s . .
i /7.7 geological contcls - glaciers
: J low-angte normal fault g / antichine, syncline
|
/’ thrust fault )5 overturned antifarm

—_—_— sterp faults (motion sense undetermined)

The Hamill Group (Walker and Bancroft, 1929} lies
stratigraphically above the Horsethief Creek Group, and
below the Badshot l“ormation. It is characterized by thick,
mature quartzites in the Glacier Creek drainage, but a sec-
tion to the north and west near Howser Creek contains more
variable and generaily less mature rock types, and locally
abundant matic metavolcanic rocks. Reconnaissance sug-
gests that there may be a similar, although less marked,
change to the south into Hamill Creek. These variations
may reflect abrupt changes across faults, rather than lateral
gradations.

In the upper part of Glacier Creek, the total thickness of
the Hamill Group is estimated to be from 900 to 1500
metres, including the Mohican Formation. The estimated
thickness of 1500 metres may be due to stratigraphic repeti-
tion by thrust faults,

Hml: LIGHT GREY CROSSBEDDED
ORTHOQUARTLZITE

The base of the Hamill Group is characterized by a thick
sequence of light prey, clean quartzite, characterized by
large trough crossbeds. Truncation surfaces are 5 to 50
centimetres apart, and planar. Flow directions are difficult
or impossible to measure because three-dimensional
exposures are rare, but crossbeds indicate a variety of flow
directions. Estimated thickness of this unit is 300 to 500
meires.

Geological Fieldweork 1991, Paper 1992-1

Hm2: PELITIC SCHIST, SEMIPELITE AND
METAYOLCANICS

A less mature sequence, Unit Hm2, cverlii s the cross-
bedded quartzite of Unit Hml. It consists of interbedded
quartz-muscovite -biotite-(chlorite}-(garnet} ichist, local
biotite -chlorite - (plagioclase - (hornblende ) - (garne:) -
(calcite) mafic schist in layvers | to 10 metret thick, some
impure quartzite and carbonate, and mincr peb le or cobble
conglomerate. Contact relationships suggest t at the mafic
rocks were emplaced as both dikes and flows. ™ hin horizons
of quartz-muscovite-homblende-parnet schist nay reflect a
volcanic source, and rare mafic clasts are fiund in con-
glomerate lenses associated with the m. fic schints.
Quartzite and pelite are interbed:ded on 1 sca 2 of 5 centi-
metres 1o 5 metres. Total thickness is very loos :ly estimatad
at 0 to 250 metres. The lower contact appears Lo be abrupt;
the upper contact is gradational.

Hm3: MASSIVE WHITE ORTHOQQUARTZITE.

A distinctive, brilliant white, structure ess, fine to
medium-grained orthoquartzite oocurs in a fev - localities in
sharp contact above the amphibolite o~ bio ite schist of
Hm?2. Parting surfaces thinly cca-ed with fine- zrained mus-
covite are 10 centimetres to | metre apart. E st of Mount
Lavina, on the ridge between the Glacier and Hamill cr2zk
drainages, this unit overlies Unit Hm2. In other localities  its
stratigraphic position is not yet clear. 1ts ma. imum thick-
ness is approximately 200 metre..

Hmd: INTERBEDDED DARK AMND LIGHT Q JARTZITE.
AND SEMIPELITE

Unit Hm4 consists of a heterc geneows seqi ence of dark
grey quartzite, black quartzose muscovite-(b otite) schist,
and less common white quarizite beds. Bel thicknesses
range from a few centimetres to ten metres. Sedimeniary
structures are rare, but subtle gr: ded becdding occurs in the
quartzose schist, and crossbeds in the lizht g artzite. Both
upper and lower contacts are gradaticnal, although the
fower contact with Unit Hm3 is more abrust. Esuimated
maximum thickness is 1000 met-es near Bloc chead Mcun-
tain. A minimum thickness of about 100 me res, south of
Mount Simpson, reflects significant tetonit atter uation,
probably along an isoclinal fold fimb.

MoHICAN FORMATION

The Mohican Formaiion (Fyles and Eas wood 1062)
represents a transition between quartz-rich se iments of the
Hamill Group and carbonate-rizh rocks of the Badshot For-
mation. Much of the Mohican Formation is ch wacterized by
light to medium grey, brown-weatherinz que rtz-muscevite
schist and interbedded thin tar metasiltstor es. The hase
contains quartzite beds which decrease in aundance end
thickness upwards., Metre-thick dolosione leds hecome
maore abundant toward the top and the schist | ecomes more
calcareous upwards.

The most striking feature of th2 Mohican Fc rmation is the
occurrence of three closely spaced orthoguart: ite beds about
50 to 100 metres below the Bad:hot Formatic n, in the core
of the Blockhead Mountain svrcline. Fach f the beds is
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Figure 1-3-3. Stratigraphic columns from the study area showing approximate thicknesses of map units. Upper and lower limits
of columns represent limit of exposure or truncation along a fault. Column locations are identified in Figure 1-3-2.

about 5 metres thick, and contains abundant trough
crossbeds, very similar to those observed at the base of the
Hamill Group. The three beds are a very prominent marker
horizon in cliff faces, and can be traced along the entire
exposure of Mochican Formation in the Blockhead Mountain
syncline, a distance of 20 kilometres. A white quartzite,
5 metres thick, was also mapped in Mohican schist beneath
the Badshot Formation near Mount Simpson, and may
represent a tectonically thinned equivalent to the west.

The thickness of the Mohican Formation is difficult to
estimate because of tectonic thickening and thinning.
Within the highly strained rocks of the Kootenay Arc, Unit
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Hm4d and the Mohican Formation are commonly
indistinguishable.

BapsHoT FORMATION

The Badshot Formation (Walker and Bancroft, 1929)
stratigraphically overlies the Mohican Formation of the
Hamill Group. It is characterized by two rock types in the
study area, which are not separated into mappable units.
Most abundant, and meost characteristic, is a cliff-forming,
white to medium grey. commonly laminated marble or
dolomitic marble. At the eastern edge of the area mapped by
Fyles (1964), marble horizons tens of metres thick may be

British Columbia Geological Survey Branch



separated by grey, .ocally calcareous schist. The schist
varies in thickness from several metres to 100 metres. It 1s
possible, however, that a single carbonate horizon has been
duplicated by faultinz or folding, and the schist belongs to
gither the underlying Mohican Formation or overlying
Index Formation.

PHYLLITE IN THE CORE OF THE BLOCKHEAD
MOUNTAIN SYNCLINE

A homogeneous, silvery grey phyllite overlies the dol-
omitic marble of the Badshot Formation in the core of the
Blockhead Mountain syncline. Root (1987) tentatively
mapped this unil as the lower Index Formation of the
Lardeau Group. The grey phyllite, however, differs in
appearance from the lower Index Formation exposed to the
west along Duncan Lake. The lower Index phyllite or schist
is characteristically black, commonly graphitic. and con-
tains abundant black or graphitic marbles above the contact
with the Badshot Formation,

LARDEAU GROUP

The Index Fermation of the Lardeau Group is well
exposed in tight maj-scale folds within the Kootenay Arc
on the east side of Duncan and Kootenay lakes (Fyles,
1964). The formation as mapped by Fyles includes: black,
commonly graphitic, phyllite or schist of the [ower Index
Formation, with interbedded black marble ar the base; and
green phyllite or cuartz-muscovite-chlorite schist, with
quartzose laminations, of the upper Index Formation. It is
not a goal of this study to remap the Lardeau Group in this
area, but two observations which differ from those of Fyles
are worth noting.

Southeast of Mcunt Lavina, plagioclase-actinolite or
hornblende-biotite-chlorite-(epidote) greenstone, 20 to 30
metres thick, is intercalated with green and beige, laminated
muscovite-chlorite-quartz schist. This sequence is exposed
in the core of a syicline and appears to stratigraphically
overlie the upper index Formation.

The lower Index Formation, between the mouths of
Glacier and Howser crecks. coniains at least one thin ultra-
mafic to mafic unit, which varies in composition and texture
from a green talc-chlorite-(antigorite )-(magnesite)-(calcite)
schist to an equigranular to well-foliated plagioclase-
hornblende-biotite-(chlorite) gneiss or schist with strongly
sheared chloritic schistose margins. The unit is up to
30 metres thick, and has been traced south for approx-
imately 3 kilometres from the bend in Duncan Lake
(E. Lawrence, personal communication), parallel to the
dominant schistosity. Repetitions of this unit may be the
result of isoclingl folding which also deforms the dominant
schistosity.

STRUCTURE

The overall map pattern outlined by Fyles (1964) and
Reesor (1973) has rot been changed significantly as a result
of this study. However, several important new observations
contribute to the urderstanding of the kinematics of defor-
mation in this part cf the Kootenay Arc and adjacent Purcell
anticlinorium.

Geanlogical Fieldwork 1991, Paper 1992-1

SEQUENCE OF DEFORMATION

Three main phases of deformation are recog nized in the
study area: (1) early large-scale west-verging recumbeiit
folds (Fyles, 1964); {2) a dominant phase of up ight or east-
verging folds, associated with steep ductile she ir zonzs and
a pervasive subhorizontal north-south suetchi ig lineation;
and (3) a late crenulation or spaced cieava:e which is
probably not correlative across the entire area

Prograde metamorphism up ro gamet g-ade : ccompanied
Phase | or the early part of Pha:e Il deform tion. Retro-
graded garnet porphyroblasts show that thz gan et isograd is
considerably farther east than siown by Re:sor (1973).
Widespread retrograde metamorphism probally occuned
late in Phase II deformation,

Minor folds related to Phase . previously tiough: to be
confined to the Kootenay Arc (Feesor, 1973), i re preserved
in competent rocks as far east as Jumbo Pass These folds
form Type 3 interference patterns with yow ger, upright
Phase II folds, but do not affect the map patte n as tiev do
in the Duncan Lake region.

Phase I fold axes are parallel to a distinctive subhorizon-
tal fineation. It is expressed in quartzose rock as mulions
or quartz rods at a wide range of scales, as a1 intersection
lineation or mica and quartz mineral lincatior in sciistose
rocks, as boudinage in rocks of variable rheclogy, and as
strongly stretched clasts in grits end conglome -ates. Aspect
ratios of stretched clasts are as high as 50:1. " 'he plunge is
most commonly shallow to 330° 10 340°, atthc ugh domains
of southeasterly plunge are not uncommen. T e lineation is
pervasive within the stronglv deformed. overturned
sequence of Hamill Group, Badshot Formatior and Lard:2au
Group to the west, but 1s very well developed n high-strain
zones as far east as the Purcell civide.

The Phase 1l schistosity or cleavage also decreases in
intensity from west to east, but is locally stron zer in ductile
shear zones, parallel to the axal surfuces >f map-scule
structures. A variety of complex folds and fau is are clearly
outlined in the Blockhead Mountain syncline by the three
marker beds within the Mohican Formation, and indicate
that the syncline is intermmally complex. These strucuures
include megascopic boudinage, duplexe and large-
amplitude, repeated isoclinal folds. The Phase II fabric
varies in orientation from east-dipping 10 we st-dipping. A
pattern to variations in orientation of Phase Il structures has
not been recogmized yet. The variation m:y be due to
fanning of Phase I structures, changes in or zntation with
structural level, or disturbance by Phase I11 s ructures.

The Phase Il deformation is ¢ oaxial with T hase If in the
western part of the arca (Fyles, 1964), but cuts obliquely
across earlier structures in the eastern part of the area.

TRANSITION FROM PURCELL ANTIC LINORIUM
TO KOOTENAY ARC

Fyles® (1964) mapping provided thorough ¢ scumentation
of the complex fold style in tke vicin ty ot Duncan end
northern Kootenay lakes. A largely inveried s¢ juencs repre-
sents the lower, overturned limb of a larje southwest-
verging recumbent fold, which ¢ oses west of Juncan Lake.
This structure is isoclinally refolded by yunge-, right,
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upright folds (Fyles, 1964). Reesor (1973) reported a “*sud-
den change of folding intensity”™ several kilometres east of
Duncan Lake, within the westernmost exposed Horsethief
Creek Group. This change separates rocks of the western
Purcell anticlinorium from the more compiexly deformed
rocks of the Kootenay Arc to the west. To the east, Reesor
(1973) documented an upright stratigraphic succession,
deforined only by less tight, upright or steeply east-verging
folds. It is important to note that the geometric relationships
shown on Reesor’s (1973) compilation map allow no place
for the upright limb of the west-verging recumbent structure
mapped by Fyles to “root” to the east.

A well-developed ribbon mylonite zone has been traced
from the west flank of Mount Simpson, north of Glacier
Creek, to south of Hamill Creek. To the north, the stratigra-
phy 1s disrupted at the edge of Duncan Lake, suppesting that
the fault continues. The fault lies primarily within the
Hamill stratigraphy, but juxtaposes different parts of the
Hamill Group. The regional subhorizontal lineation, includ-
ing stretched pebbles, is particularly well developed in this
zone. Shear-sense indicators observed in outcrops within
the fault zone include C-S fabrics and strongly asymmetric
minor folds. The dominant shear sense is dextral, aithough
in many places indicators are ambiguous or lacking. The
amount of fault displacement cannot be estimated.

Along strike 10 the south, a similar change in fold style is
also marked by a fault zone, the West Bernard fault of Hoy
(1977 or the Seeman Creek fault of Leclair (1988). East-
verging reverse motion was inferred in the Riondel area, but
conclusive evidence was lacking (Hoy, 1974).

RELATIONSHIPS BETWEEN INTRUSIVE RocCKs
AND DEFORMATION

Three types of intrusive rocks are found in the study area:
small, elongate and locally deformed hombiende biotite
granodiorite plutons (Jurassic?; Reesor, 1973). foliated fel-
site dikes which are common in the western part of the study
area, and larger two-mica quartz monzonite plutons (Cre-
taceous Fry Creek batholith; Reesor, 1973 Archibald et al.,
1984). Field relationships indicate that the elongate plutons
and the felsite dikes were intruded during the latter part of
Phase 11 deformation. The dike margins. foliation and elon-
gate xenoliths are parallel to the Phase II schistosity and
axial surfaces. The dikes, however, are not themselves
foided, and the dike foliation is not as strong as that within
competent country rocks. The dikes are commonly
boudiraged, with stretching subparallel to the regional sub-
horizontal lineation. Veins associated with the elongate plu-
tons are folded by the Phase [l deformation, but not nearly
as tightly as are the host sediments. Some veins completely
cut the Phase [1 fabric at low angles. The western margin of
the Glacier Creek stock is very weakly foliated compared to
the country rock, although the adjacent Hamill quartzite
shows evidence of intense ductile deformation during
Phase If deformation.

Minor folds in the country rock are parallel to the contact
with the Fry Creek batholith within 0,5 metre of the contact,
but the bathoiith completely crosscuts the map-scale struc-
tures. The north-south subhorizontal mineral lineation is
evidenl in the country rock, but nowhere in the pluton. The
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western part of the pluton. however, near the mouth of Fry
Creck canyon, displays a moderately southeast-dipping
quartz-muscovite schistosity, and a west-dipping quartz lin-
eation. Eocene Ar-Ar dates from the western part of the
pluton suggest that it has been affected by Eocene extension
(Archibald er al., 1984).

A spectacular ductile fault zone separates the southern
tail of the Toby stock from the upper part of the Horsethief
Creek Group to the east of the stock. A strong west-
plunging mineral lineation, including hornblende, is
developed on a west-dipping mylonitic fabric and shear-
sense indicators imply west-side down. Boudinage is dra-
matic on a variety of scales. This fault is also suspected to
be Eocenc, and it is hoped that Ar-Ar dating of oriented
hornbiendes will help to constrain the age of deformation,

SUMMARY AND PRELIMINARY
CONCLUSIONS

® The middle to upper part of the Horsethief Creek
Group is characterized by a sequence of five mappable
units, which may represent a transition from deep to
shatlow water. The base of the Hamill Group appears
1o be gradational at some localities, but not at others;
and to overlap the top three units of the Horsethief
Creek Group.

® The internal stratigraphy of the Hamilt Group can be
correlated yuite closely with that described by Héy
{1974) in the Riondel area to the south, and less closely
with that described by Devlin (1989) in the Dogtooth
Range to the north; however, in the Glacier Creek area,
immature clastic sediments and volcanic rocks are
much less significant in the middle of the Hamill
Group than in the regions to the north and south.

® A prominent subhorizontal stretching lineation associ-
ated with the development of Phase 2 structures is
pervasive within the Kootenay Arc, and widespread at
least as far east as the Purcell divide.

® A well-developed, steep ductile mylonite zone sepa-
rates tocks of the Kootenay Arc from upright rocks of
the Purcell anticlinorium. Evidence suggests that
motion was dominantly strike-slip, although an earlier
history may be masked.

® [ow-angle ductile normal faulting has affected the
southeastern part of the area and may be associated
with regional Eocene extension,
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