CENOZOIC

A

MESOZOIC

PALEOZOIC to
MESOZOIC
o

A

PALEOZOIC

PROTEROZOIC to PALEOZOIC

PROTEROZOIC

" QUATERNARY

PLEISTOCENE AND RECENT

A

Qs

outcrops

Qsl Landslide and rock slide debris

CRETACEOUS AND/OR JURASSIC

and quartz monzonite

m BATTLE RANGE BATHOLITH (Kgal,Kgdb,Kgmm):
Pyritiferous alaskite

Kgdb | j..1udes SUGARPLUM STOCK

Kgmm

NELSON BATHOLITH (KCC to Jqd)

diorite and granodiorite

Kgm

monzonite

JURASSIC AND/OR CRETACEOUS

Jgdm

JURASSIC

KUSKANAX BATHOLITH AND STOCKS (JKx,JKXs, JKX):
JKx Aegerine-augite leucoquartz monzonite; minor
leucosyenite and leucogranite

JKXs | Syenite

LOWER JURASSIC
UPPER SINEMURIAN

1Jp

and siltstone

TRIASSIC AND (?) JURASSIC
TRIASSIC TO (?) LOWER JURASSIC (SINEMURIAN)
SLOCAN GROUP

‘ Grey to black phyllite, argillite, quartzite;
Sp minor tuffaceous sediments near top

Grey to black limestone; minor argillite and

ksc quartzite

—
™ PERMIAN AND/OR TRIASSIC
Lo Hornblende and pyroxene meta-diorite and meta-
..|.+g;+++ andesite (includes Poplar Creek Greenstone).
. Pattern used where boundaries are undefined.
PRub | Serpentinite; minor talc and tremolite schist
| KASLO GROUP
PRKv Meta-andesite flows, tuff, breccia; minor meta-
L™ | I dacite; rare tuffaceous phyllite
~  MISSISSIPPIAN TO PENNSYLVANIAN OR PERMIAN
UPPER MISSISSIPPIAN TO PENNSYLVANIAN OR PERMIAN
MILFORD GROUP (uMmt to uMmcg)
uMmt | Light green to white chert
uMmp Grey and brown phyllite and meta-sandstone
uMMmc I Grey and white limestone, locally fossiliferous
@ Amygdaloidal meta-basalt flows
uMmcg | Conglomerate
DEVONIAN(?)
MIDDLE DEVONIAN(?)
ngn Biotite-~hornblende granodiorite gneiss
CAMBRIAN TO DEVONIAN OR OLDER
LOWER CAMBRIAN TO MIDDLE DEVONIAN OR OLDER
LARDEAU GROUP (IPsc to IPIgr)
BROADVIEW FORMATLON (lPac. |PBS):
IPBc Limestone, grey phyllitic limestone and
grey phyllite
IPBs | Grey and green phyllitic grit and phyllite
IPiv JOWETT FORMATION: green phyllite, limy green
phyllite, greenstone
IPsc SHARON CREEK FORMATION: dark grey to black
P | siliceous phyllite
IPAq | AJAX FORMATION: massive grey quartzite
P TRIUNE FORMATION: grey to black siliceous
TP | phyllite
Ptas I TRIUNE, AJAX, SHARON CREEK FORMATIONS: undivided
Pry | INDEX FORMATION(IPIv to IPIgr)
Green phyllite, limy green phyllite, greenstone
IPic Phyllitic and arenaceous limestone;minor grey
phyllite
™ Grey and light green phyllite; minor phyllitic
P limestone and quartz grit
IPigr | Quartz grit; minor gritty phyllite
IPLs Uncjlivided: grey phyllite, siliceous phyllite,
gritty phyllite, phyllitic grit, rare quartzite
IPLY Undivided: green phyllite, limy green phyllite,
greenstone
IPLc Undivided: limestone, phyllitic limestone
CAMBRIAN

LOWER CAMBRIAN

|€Bc BADSHOT FORMATION: Grey and white limestone

™ HADRYNIAN (WINDERMERE) AND/OR CAMBRIAN

HADRYNIAN (WINDERMERE) AND/OR LOWER CAMBRIAN
HAMILL GROUP (IEmp to IEmGQ)

MOHICAN FORMATION (IE€mp, €My, I€mc):

IeMp Grey and brown phyllite, micaceous quartzite;
minor limestone

€ Green phyllite, minor grey phyllite and
MY | limestone

1€Emc White to light grey limestone

MARSH ADAMS FORMATION: white, grey and brown
|€mas | quartzite, phyllitic quartzite; minor grey
and black phyllite

MOUNT GAINER FORMATION (I€meq, IEmcV):
white quartzite

IEmGq

Green llite, eenstone
IEmGy I =

HADRYNIAN (WINDERMERE) .
HORSETHIEF CREEK GROUP (Hmcuc,HHCc, HHCIc):
Upper Division: quartzofeldspathic sandstone

grit; rare quartz pebble conglomerate

Huce Limestone

Lower Division: quartzofeldspathic sandstone and
IEI grit; grey slate, minor quartz pebble conglomerate;

rare limestone

Hucs | Undivided

INTRUSIONS OF UNKNOWN AGE

g Granite, quartz monzonite

ql'nbh monzonite

Lineated biotite-muscovite quartz monzonite
[ e ]

P Feldspar porphyry

bq Biotite quartz gabbro

Geological boundary { approximate

BAEERMBE . S T R AR TR s el
Fault { APPRORAMBED . o .vcvus vcvvnmnsn s insmsine

Bedding, facing determined { vertical
Bedding, facing undatemined{

Foliation (inclined, vertica.,

Cleavage (inclined, vertical)

undetermined vergence

Lineation, fold axis
northerly wvergence*

Fold (undetermined vergence, northerly vergence*)

* Vergence is the direction of the upper member of the rotational

couple implied by the asymmetry of the fold.

Geology by J.0. Wheeler, 1965, 1967; P.B. Read, 1962-1964, 1971-1976.

Glacial deposits, recent alluvium, few if any

Kgd GALENA BAY STOCK: muscovite-biotite granodiorite

] Muscovite-biotite granodiorite, granodiorite;

Biotite-hornblende quartz monzonite, granodiorite;
minor quartz diorite; includes BUGABOO BATHOLITH

CARIBOU CREEK PLUTON: biotite-hornblende quartz
monzonite, granodiorite; minor quartz diorite and
granite. All contain potash feldspar megacrysts

GOATCANYON-HALIFAX CREEK and WRAGGE CREEK STOCKS:

Kcc
hornblende-biotite quartz monzonite; minor quartz

SOUTH WRAGGE CREEK STOCK: hornblende leucoquartz

| ] RUBY RANGE STOCK: biotite-hornblende quartz diorite,
diorite, quartz monzonite, monzonite and syenodiorite

Jqd MEADOW MOUNTAIN and EAST CARIBOU STOCKS: foliated
hornblende quartz diorite; minor quartz monzonite

LJKkx Foliated and/or lineated leucoquartz monzonite

ARCHIBALD FORMATION (?): grey argillite, shale

kJsvb | Augite meta-basalt and meta-andesite flows and tuff

RJsvd | Grey meta-andesite and meta-dacite tuff and flows

‘SC' Conglomerate, sedimentary breccia; minor sandstone

Rkssh

Grey mica schist

Rssc

Calc-silicate marble

Amphibolite

uMwmg

Calcareous quartzite

IPLsb

IPLm

IPLsc

I€ssc

I€EHsb

IEHm

I€Hsab

I€EHg

HHcuc | and siltstone, grey slate; minor quartzofeldspathic

MOUNT CARPENTER STOCK: biotite-hornblende quartz

ERELIBEl.. .. .c.oovame s i
wertiekl ::oocesoririaiamiiniiing

Geological cartography by the Geological Survey of Canada, 1976.

Magnetic declination 1957 varies from 23°00' easterly ‘at center of west edge to 23°30' easterly
3.8" westerly -

at southeast corner. Mean annual change:

Biotite schist, paragneiss
Calc-silicate marble

Biotite schist

Amphibolite

Calc-silicate marble

Marble

Grey and brown mica schist,

black phyllite; minor
limestone

Amphibolite

Garnet-biotite schist,

micaceous quartzite

Tan and white quartzite,

micaceous quartzite

Road, all weather

Other roads

Contours (interval 100 or 200 feet)

Height in feet above mean

Base-map compiled and drawn by the Surveys and Mapping Branch, 1971.
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GEOLOGICAL SURVEY OF CANADA
DEPARTMENT OF ENERGY, MINES AND RESOURCES

HIGH GRADE METAMORPHIC ROCKS

PROTEROZOIC TO TRIASSIC

SHUSWAP METAMORPHIC COMPLEX*
Amphibolite

Biotite-guartz-feldspar
paragneiss, pegmatite,
amphibolite

Calc-silicate gneiss,
amphibolite, marble, schist,

Carbonate-diopside

Layered gneiss

Quartzite, mica schist

Biotite-quartz-feldspar
paragneiss, garnetiferous
schist and gneiss

Biotite-sillimanite schist,
impure quartzite

~NON¥IA,, V650l d¥YW SNIOrav

thin-bedded

*stratigraphic order unknown

Revised compilation by P.B. Read, 1976.
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LARDEAU WEST-HALF

BRITISH COLUMBIA
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DESCRIPTIVE MOTES

Highways &, 23, 1. and 1iA pass through Lardeau west-half, provide access, and join Nakusp to Revelstoke, New lwiver
and Kaslo which lie just beyond the map-area (Fig. il. Logaing roads allow access to the lower courses of some mu o
creeka and rivers such as Wilson, Akoclkolex and Incomappleux. Because pack trails are overgrown now, only helicopters
give efficient transportation in the central and northeastern parts of the area. At the turn of the century, msinlng
brought thousands of prospectors to settle at Trout Lake, Ferguson, Beaton, Camborne, Gerrard, Poplar, Zincton, Three
Forks, and Retallack. A system of wagon roads, railrcads and stefnwheelers connected these mining towns. In recent years,
lumbering supplemented by tourism forms the economic base.

In the last fifteen years, many detailed studies of parts of the map-area have been completed, but Walker, Bancroft
and Guaning's study (1930) was the only regional one. These studies (Fig. L) and the regional work of Wheeler (1966, 1968)
are the basis for this map.

In the Selkirk and Purcell Ranges, exposures are excellent above 6,000 feet, but westward near the Lolumbia River
and Upper Arrow Lake, vegetation and drift obscure the complex geclogy and diminish the certainty of geologic boundaries
and relations. .

The map-area straddles the north end of Kootenay Arc and ilncludes the -eastern edge of the Shuswap Complex, which lies
approximately along Columbis River and Upper Arrow Lake (Fig. 2). In general, the stratified rocks become progressively
younger, from Hadrynian in the northeast to upper Paleozoic and ic in the t. In the central and northern parts
of the map-area, the Kuskanax and Battle Range Batholiths, transect the northwesterly structural trend.

The oldest rocks in the map-area, the Horsethief Creek Group of Hadrynian age, underlie the Purcell Mountains. Limestone
{HMCE), up to a few hundred feet thick, separates eastern exposures of the group into upper (HHCue) and lower (Mucle)
units of clastic sediments. In contrast to the Fine clastics of the upper unit, coarser clastics of the lower unit age Lnter-
bedded with thin limestone layers of which some are minerallzed just east of the map-area. Westward, the main limestone
{HMHCc) thins, is indistinguishable from other limestone layers, and the group is undivided (HHCO .

Hadrynian and/or lower Cambrian quartzite of the Hamill Group and limestone of the Badshot Formation (Esc JEssc form
a distinctive sequence of marker horizons which outline major structures in the Kootenay Arc. silicecus metasediments of
the Marsh Adams (MEmAS and Mount Gainer Formations (EmOg are the characteristic "gquartzite” of the Hamill Group. The
Mohican Formation, at the tog of the group, is dominantly grey phyllite, but near Westfall and Duncan Rivers, some phyllite
is green and derived from volcanic rocks which extend northward into Rogers Pass map-area (Wheeler, |963). southwards from
puncan and Westfall Rivers, the Mohican Formation thins to only a few tans of feet of calcarecus schist in tho lower part
of Meadow Creek. MNorth of Akclkalex River, grey and white limestone of the Badshot Formation (JE8C] is archeocyathid=-pearing,
North of Akolkolex River and beneath the gently dipping Standfast Creek fault, mica(lEwmgBland garner-biotite schists (IEnsab) .
amphibolite {J€Mm), and tan and white quartzite (IENWQ) comprise a succession of amphibolite facies rocks tentatively corr
related with the Hamill Group. Socuth of Akolkolex River, near the mouths of Crawford and Wallis resks, cxtonsive marble
outcrops may belong to the Badshot Formatlon (IEssc).

The unfossilifercus Lardeau Group of presumed lower to middle Paleozoic age forms a broad belt northeast of the Kuskanax
Batholith and extends castward into Lardeau cast-half (Reesor, 1973), and northward into Rogers Pass (Whecler, 1963). The
detailed stratigraphy of Fyles and Eastwood (1962)_ is used with some modifications. Sufficiont cbservations of ygraded bedding
detorminations between Akolkolex and Incomappleux Rivers indicate the stratigraphic order of Fyles and Eastwood is upright.
Grey and light green phyllite (IP1p) and phyllitic limestone (IPic | dominate eastern exposures of the index Formation, but
on the southeast side of Akolkolex Hiver, these rocks undergo & Lateral facies change and pass southwestward Lnto quartz -u'\'_

and gritty phyllite :imgcp. Layered dark green phylllte, commonly calcarecus, and greenstone with rare pillows or velcanic
breccia, comprise the uppermost member (IPIv] of the Index Formation. Conformably overlyiny the Index Formation ls dark
grey to black siliceous phyllite divided by the massive, grey Ajax quagteite (IPAQ) into the lower Triune Formation (IPTp
and the upper Sharon Creek Formation (IPSCp). Because of probable original variations in thickness of the Triunc, Ajax

and Sharon Cresk Formations and later intense deformation, each of these lormaticns ranges from 4 few tens to a few thousands
of feet in thickness. Along the drainage divide between the Akolkolex and Incomappleux Rivers, detailed mapping shows those
threa f pass t d through a lateral facies change into grit of the Index Formation (Read, 19751, Farther
southeast, this facies change and faulting restrict Triune, Ajax, and Sharon (reek Formations to the area northeast of Lardeau
River and Trout Lake. Layered green phyllite, locally limy, and greenstone of the Jowett Pormstion (IPJv | are litholog-
ically indistinguishable from the uppermost volcanic member (|PIv) of the Index Formation. These two volcanic units have
been distinguished because of the intervening, and previously presumed unique sequente of Triune, Ajax, and Sharon Jreek
Formations. Recent detailed mapping shows rocks similar to the Triune-Sharon Creek interval in the overlying Broadview
formation on the southwest side of lower Sable CUreek and in a4 belt which extends from the head of Horsefly Creek to the Lower
part of Lake Creek. In the drainage area of Lardeau Creek and Lardeau River and Lake Creek, volcanics of the Index Formation
{I1PIv] are present where Jowstt Formation | |Piv] is absent and vice versa. Because of lithologic similarities botween the
two Lnits and antithetic distribution, further work may prove they are the same unit. Grey snd light green phyllite, gritty
phyllite, grit (|P8s), and minor limestome (|P#€) compose the Broadview Formation. Metavolcanic rocks formerly mapped with
the Broadview Formation (Fyles and Eastwood, i962: Read, 1973), now are included in the Jowett Formation (HPIv). Because rocks
of the Broadview Formation are similar to the Horsethief Creek Group and consist of unfossiliferous and dominantly guartzo-
feldspathic grit composed of materials derived from a plutonic or high grade metamorphic terrain, the Broadview Formation has

boen correlated with the Horsethief Creek Group (Wheeler, i968; FRead, 1971]. This correlatjon necessitates allochthonous
emplacement of the Broadview Pormation above the Hamill, Badshot and other units of the Lardeau Group. Recent mapping [Read,
1975) indicates a lateral facies change from phyllite and phyllitic limestone to gritty rocks which makes a tectonic contact

between grits of the Broadview Formation and other rocks unlikely. In the Lardeau Group, the westward lateral facies change
from phyllites of the Index, Triune, and Sharon Creck Formations on the northeast to gritty rocks of the Index and Broadview
Formations on the scuthwest, implies a westerly source, possibly in the site of the present Shuswap Complex, to contribute
detritus from plutonic and/er high grade metamorphic rocks. i

The Milford Group, of latest early Mississippian to Pennsylvanian or Permian age, unconformably overlies the Lardeau
Group. It extends southeasterly from Sproat Mountain, encloses the Kuskanax Batholith, and continues southeasterly into Lar-
deau east-half and Nelson wast-half (Rice, i941) map-areas. Lenses of meta-conglomerate WMmegl and amygdaloidal meta-basalt
uMmy) locally lie above the angular unconformity. Although the unconformity is commonly faulted. a cobble conglomerate on
Mount Thompson directly overlies the Broadview Formation and contains randomly-oriented, follated clasts of Broadview (Wheeler,
1966; Read, 1975). North of Mount Cooper, the basal cotglomerats contains subrounded cobbles and bouldors of granitic roc ks
which may come from Devonlan intrusions on the wostern margin of the Shuswap Complex (Okulitch, wWanless and Loveridge, in
pressl. A fossiliferous limegtone UMME) , ranging from a few tens to a few thousands of feet thick, lies on, or a few hun-
dred feet abowe, the unconformity. Owverlying grey and brown phyllite and phyllitic meta-sandstone, and some thin phyllitic
limestone layers WMMP) comprise the bulk of the Milford Group. A chert lens WMME) extends scutheast from Cooper Crock
to Blue Ridge west of Kaslo. On Scalping Knife Mountain, biotite schist and paragneiss WMmsbl and calc-silicate marble and
quartzite WMmnc) of the asphibolite facies probably belong to the Milford Group.

Along the southeast margin of the Kuskanax Batholith and on Blue Ridge just southeast of the map-area, thin grey phyllite
and chert layers interfinger sver a two hundred foot thicknoss with metavolcanic rocks of the Kaslo Group (PRv 1. This
group fringes the Kuskanax Batholith and extends westerly across Upper Arrow Lake into the Thor-(din map-area (Recsor, K EL YN
ahd southeasterly inté Melson | east-half (Rice, 1941). In Lardeau west-half, meta-andesite flows, tuff and breccia comprise the

group, but significant thicknesses of metapelite have been excluded as probable infolds of Milford or Slocan Groups. This
interpretation limits the Kaslo Group to a fow thousand feet of unfossiliferous metavolcanic rocks of Permian or Triassic
age; 4 Permian age is preferred (Read and Okulitch, in preparation). FRocks of the Kaslo Group fringing the Kushanax Batho-
lith and on Scalping Knife Mountain are amphibolites (PRavm but in the remaining areas are groenschists (PRaw |-

Sills of serpentinite, hornblende and pyroxene meta-diorite and meta-gabbro preferentially intrude the upper part of the

Milford Group and the Kaslo Group. They are less common in the Lardeay Group where some meta-andesite dykes, along axial
planes of second phase folds, may be as young as early Jurassic.

The Slocan Group lies between the Kuskanax ahd Nelson Batholiths and extends into Vernon map-area (Jones, 1959), petween
Thor-0din and Pinnacles Domes. The group consists of a thick unit of pelitic rocks overlain by approximately 4,000 feot of
volcanic rocks. At the base of the group, lenses of conglomerate and sedlmentary breccia (Rkscg), composed of Kanlo detritus,
disconformably overlie the Kasle Group. Near the base, Limestone (RSc), up to 100 Feet thick, forms layers intercalated
with grey argillite, phyllite and fine-grained quartzite (Rsp |. WNear the top of map-unit k$p . rocks become tuffacecus and
pass into meta-andesite and meta-dacite tuffs and flows (R)svwd), and asugite meta-basalt and meta-andesite flows and tuffs
{RJSvhi. Between Columbla River and Slocan Lake, these volcanic rocks core the depressions of doubly-plunging synclines.
West of Slocan Lake, an increase in metamorphic grade towards Valhalla Dome, which lies south of the map-area, has converted
metasedimentary rocks of the Slocan Group to mica schist (kssb ) and marble (Rgsc !

Jom Snuswap Metamorphic Complex consists of metascdi-ents and minor metavolcanic rocks. A distinctive assomb]age
cal-silicate marble with quartzite ( PRscqg ! and ETnCoutlines an cast-plunging antiform terminated at the th end of
Upper Arrow Lake. [In the map-area, proximity of rocks of the Complex to the Kasle and Milford Grouns sugoests that
rocks in the Complex include Paleoroic and possibiy Triassic strata. West of the map-area, rocks as old as 1,960 ﬁ
m.y. are involved in the Complex (Wanless and Reesor, |95 .

on Blue Grouse Mountaln, pelite (1Jp) is lithologically similar and may be equivalent to the Archipald Formation of the
Nelson west-half map-area (Little, 1960). Lower Jurassic fossils (Sinemurian), similar in age to thosd of the Archibald Porm-
ation, were found in talus a few hundred feet below the contact with the underlying Slocan Group. This contact, formerly
interpreted as a thrust fault (Hyndman, 1968], 18 re-interpreted as a sedimentary contact with possible minor shearing., Bedding
attitudes indicate the throe cutcrop areas mapped are erosional remnants of the core of a northerly overturned syncline.. From
place te place the pelite overlies different volcanic units of the Slocan Group, herice the contact may be an angular uncon-
formity.

Stratified rocks of Lardeay west-half act as host to & wide variety of alkslic and calc-aiKalic pLutons. imess plutons

belong to four intrusive complexes, which in probable order of decreasing age are:

(a) in the center of the map-area, the Kuskanax Batholith and satellitic stocks;

b} 1In the southern part of the map-area, plutons related to the Nelson Batholithy

{c) 1in the northern part of the map-area, the Battle Range Batholith and compositionally related stocks;

(d) Galena Bay Stock and most intrusions west of the north end of Upper Arrow Lake are peripheral to

Thor-0Odin Dome (Reesor, i970).

These plutons range from pre- or syn-tectonic to post-tectonic and from Jurassic to Uretaceous in age. Hadiometric dating
tends to give anomalously young ages, which in part may reflect cooling following reglonal uplift rather than cooling at the
timo of intrusion and consolidation. Most plutons are concordant and olongate westerly to northwesterly, but the Battle
Range Batholith is markedly discordant.

The alkalic Kuskanax Batholith (LJKX) and satellitic stocks [ Jex) underlie the center of the map-area. Albite or
microcline phenocrysts with coatings of albite and microcline, and finer-grained aegerine-augite or alkali amphibole and
albite characterize the batholith and stocks. Leucoquartz monzonite predominates put syenite forms Box Mountain Stock (Jexs |
and levcogranite,Allhouse Peak Stock and Makusp Range. Much of the contact of the batholith is concordant with structures
in the invaded Wilford,Kaslo and Slocan Groups which form three long, westerly-oriented septa. Marginal follation and lin-
eation, defined by mafic minerals, parallel the axial plane and fold axes of folds in the country rock. The castern contact
has a moderate westarly dip as do the axial planes of nearby folds. These structures indicate marginal deformation of this
pre- to syn-tectonic batholith. oOn the north side of Scalping Knife Mountain, an elongate stock of lincated loucogquarts
monzonite has similar structural relations. A K-Ar radiometric date of 178 m.y. on an alkali amphibole from the center of
the batholith probably r-pruen‘ts the time of consolidation and cooling. All satellitlie stocks are semi-concordant, steep-
gided, and compositionally similar to the batholith, but lack marginal foliation and lineation. A E-Ar radiometric date af
137 ¢ 7 m,y. for muscovite from Rapid Creek Stock probably represents an anomalously young age.

Along the southern edge of the map-sres, the suite of calc-alkalic batholiths and stocks are part of the “he lson Hath=
olith®. They are concordant intrusions elongate parallel to the weaterly trend of the country rock. Meadow Mountain and
East Caribou Stocks (Jqd) are quartz diorite characterized by potash feldspar megacrysts. Relative timing of intrusion
is shown by dykes from Wragge Ureek Stock [m which cut East Caribou Stock. Biotite-hornblende quartz diorite composes
the crudely foliated and very elongate Ruby HRange Pluton [_qum]. Biotite from the stock yielded a E=-Ar age of L2] & .0 m.y.
which is probably aromalously young, The stock is pot in comtact with other intrusions, but faults which truncate its
western extension do not offset the younger Goatcanyon - Halifax Creck Stock (Kgmbi . T™he hornblende-epidote leucoquartz
mopzonite of South Wragge Ureek Stock | qul included with the calc-alkalic suite, may be compositionally tramsitional to
the alkalic Kuskansx Batholith and stocks. The presence of oligoclase and hornblende, absence of albite and aegerine-
augite, and transitional contact with Wragge Croek Stock favour Lts relation to the calc-alkalic suite. Wornk iende- or
epidote-biotite quartz monzonite M forms the major stocks between Slocan Lake and Columbia River. A K=-Ar age of
107 £ 8 M.Y. is geologically reasonable and provides a minimum age for faults which are older than Goatcanyon - Halifax
Creek Stock. Caribou Creek pPluton{KCC | distinguished by the dominance of nornblende over biotite and presence of potash
feldspar meqacrysts, sxtends wostward out of the map-area. A K-Ar age for biotite of 69 2 & m,y. comes from the pluton a
mile south of the map-ares at the junction of Caribou and Goatcanyen Creeks. Numerous small stocks and sills of feldspar
|»r;ih~rr\-':fp| east of Slocan Lake, of unknown age, may be correlative to the "Kelson Batholith®.

on the northern edge of the map-area, Battle Range Batholith digcordantly intrudes the Hamill to Lardeau Groups. Within
the map-area, the composite batholith includes the following three phases in probable order of decreasing age: la) bilotite-
hornblende quartz monzonite (Kgmmi containing sodic andesine forms the southern end of the batholith; (b} muscovite-biotite
granodiorite (Kgdb) with calcic oligoclase forms most of the batholith; and (¢} pyritiferous alaskite (Kgal) underlies a
small central area of the batholith. A crude foliation, defined by mafic minerals, parallels the margin of the batholith.
Major phases of the batholith, Sugarplum Stock, and a stock south of Hume Creek thmbI are lithologically similar to the
Bugaboo Batholith just sast of the map-area. Based on this tentative correlation, Battle Range Batholith is probably of
Cretacecus age.

Galena Bay Stock lKgd] and & lineated biotite-muscovite quartz mongonite (Qm |, which may be part of Galena Bay
Stock, outcrop near the head of Upper Arrow Lake and form & mile-wide belt across anc west of Pingston Creck. These intrusions
lie in the fringe zone on the eastern and southern margins of Thor-0Odin Dome. Along the southeastern margin of the dome, &
cataclasite zone produced a local fractured and brecciated augen gneiss within map-unit gm. K-Ar dating on bictite and
muscovite from Galena Bay Stock gives 66 and 30 m.y, reapectively, which is compatible with surrounding geclogical constraints
but probably represents regional uplift and clmlmq'.' and not the time of intrusion and consolidation. .

in Lardeau west-half, stratified rocks are complexly folded, faulted and metamorphosed, Rocks in the northeastern
section of the map-area, iie on the western limb of the purcell Anticlinorium and have the northwesterly trend of the northern
end of the Kootenay Arc. Westwards, this limb loses its identity because of the intrusions of the Nelson and Kuskanax Bath-
oliths, and the complex def and me hism associated with development of Valhalls, vinnacles, and Thor-Odin Domes
in the Shuswap Metamorphic Complex. These batholiths and domes effect a gradual transition into westerly trending structures
of the west and south parts of Lardeau west-half. From the northeast corner, intensity of deformation increases southwestward,
across trend , toward the Kuskanax Batholith. Along trend, folds are tighter northeast of the Kuskanax Batholith than either
northwest or southeast of it. South and west of the pathelith, intensity of deformation incroases with proximity to gneiss
domes. B of a ional .tr 1 depression in the Kootenay Arc, folds southeast of Trout Lake plunge northwest and
reappear as southeast-plunging folds between Incomappleun and Akolkolex Rivers. Mear the eastern margin of Shuswap Complex,
a gentle to moderate easterly plunge causes Paleczoic rocks to outcrop on the flanks of Thor-Odin Dome and, beneath the core
of Mesozoic rocks exposed east of Columbia River in acomplexly deformed synclinorium. possibly the diapiric rise of Pinnacles
and Thor-Odin Domes caused the easterly plunge.

polyphase deformation has produced three phases of approximately coaxial folds of regional extent. Characteristics of
these folds are given in Table I.

TABLE 1:

Characteristics of Fold Phases in Lardeau West-Hall

Fhase Style Ocour rence

First Rootless, isoclinal folds with well- Mesoscopic folds sparse and macro-
developed, axial-plane foliation. scopic folds rare. Deform rocks

older than the Hilford Group.

Second Open to tight folds with a crenulation Mesoscopic and macroscopic ublquitous

axial-plane cleavage. Commonly and deform all stratified rocks.

asymmetric with N-profile looking
northwest and a vertical to north-
gast dipping axial plane.

Third Open to tight folds with crenulation Folds of all scales are areally
axial-plane cleavage. Commonly restricted.

asymmetric with W -profile looking
northwest and a vertical to south-
west dipping axial plane.

Late kink folds of variable ortentation. Mmesoscopic folds only in phyllitic rocks

(a) First Phase: On the northeast side of Akolkolex River, Badshot and Hamill outline the recumbent southeast plunging
Akolkolex Anticline closing to the northeast and Drimmic Croek Syncline above Standfast Creek Fault {Thompson, 1972).
southwards at the north end of Kootenay Lake, similar first phase folds reappear as the northwest ‘l.unqmq Meadow Creek
and Duncan Anticlines (Fyles, 1964). In Lardeau west-half, part of the upper limb of Meadow Creek Anticline outcrops in
lower Meadow Creek.

(b] Second Fhase: Macroscopic folds of this phase are ubiguitous and prominently affect the map distribution of rock
units. HNortheast of the Kuskanax Batholith, a series of asymmetric folds rise northeasterly towards the crest of the
Purcell Anticlinorium, Because Battle Range Batholith intervenes on the boundary of Lardeau west-half (L.W-Hl, and Rogers
pass (R.P.] map-areas, correlation to major folds outside the map-area is tentative.

. 1. 1lleciilewaet Syncline (R.P.) = Finkle Creek Synform (L.W-H)
2. ventego Syncline (R.P.) = an isoclinal syncline cored by Mohican Formation which crosses
Westfall River (L. W-H).
31, Dpeville Syncline (R.P.) = syncline cored by Index Formation between Westfall and
Duncan Rivers (L. W-H] = Mount Cauldron Syncline (L. E-R)".
*(L.E-H) = Lardeau east-half.
(c) - Third Phase: Folds of all scales are areally restricted to a zone extending beyond the map-area fram thé southeast
end of Trout Lake southeasterly between Lardeau River and the Kuskanax Batholith. Southeastwards, the intensity of this
phase increases at the expense of the second phase. Kootenay lLake Antiform runs along the lower course of Meadow Creek
(Pyles, 1964}, and farther northwest Trout Lake and Rusty Creek fold belts cross the southeast ond of Trout Lake (Road,
1973). Mississippian to Jurassic rocks in the southern part of the sap-arca outline a complexly deformed synclimorium
along Columbia River. At the southeast corner, near Kaslo, two coaxial phases of folding plunge gently northwestly, but
at the western ond, near Columbia River, two or more phases of pon-coaxial felding plunge easterly. Third phase folds are
present but whether second phase and/or a later regionally restricted phase of folding developed is uncertain.
Timing of deformation places first phase in middle Paleozoic, possibly Devonian, and second and probably third phases
in middle Jurassic. A pre-late Misslssipplan age for first phase deformation and synchronous metamcrphism rests on:
(al An exposed angular unconformity between the basal conglomerate af the Milford Growp and truncated phyllite of the

underlying Broadview Formation (Read, 19731: Ib) Randomly-oriented phyllitic clasts of Broadview detritus in the con-
gqlomerate (Wheeler, 1966; Read, 197%): and (c) A Rb-5r whole rock isochron on the Broadview Formation gives an age of
479 2 17 m.y

Restriction of the second and third phases of d on and ing post-kinematic metamorphiss to an interval
between 164 and 178 m.y. depends on: (a) a K-Ar radiometric date of 178 m.y. from the core of the pre- to syn-tectonic
Kuskanax Batholith; (b) an episodic lead loss at 175 zﬂ m.y. in zircons from the core of Thor-Odin Dome {Wanless and
Beesor, 1975); and (c) radiometric dates at least as old as 164 m.y. for the post-tectonic, northern part of the Nelson
Batholith and Mount lyle Stock (Nguy Sinclair and Libby, 1968). This timing is consistent with rocks as young as
Hall 1 (Middle Bajocisn) in Nelson west-half being involved in regicnal deformation.

Two periods of regional metamorphism and later contact metamorphism affect stratified rocks. At Mount Thompson, the
basal conglomerate and Rb-Sr dating of the Broadview require a pre-late Mississippian and probably Devonian age for meta-
morphism. Widespread polymetamorphic textures in the Lardeau Group and their absence in the Milford Group (Read, 1973}
indicate the regional extent of this g chist facies rphi which may be obliterated to the west in the Shuswap
Complex and may die out to the sast, towards the crest of the Purcell Anticlinorium.

The § of phic ds developed shortly after middle c def ion. ¢ grade i
from northeast to I with isograd: llel to the 1 trends. Locally isograds t str lRead,
1973, fig. 68), and southwestwards toward Kuskanax Batholith, hic grade i with shallower structural and
stratigraphic levels. MNear the Kuskanax Batholith, upper paleczoic Milford and Kaslo Groups are in amphibolite facies but
northeastward the Hadrynian Horsethief Creek Group is in lower greenschist facies. In the southern part of the map-area,
Milford and Slocsn Groups. display chlorite agd biotite zones of metamorphism. -lsograds parallel the structural grain into
the scuthwest corner of the map-area where high grade metamorphism associated with Valhalls Dome on the south, Pinnacles
Dome on the west, and Thor-Odin Dome to the northwest result in the Sevelopment of stagrolite and sillimanite zones.
Second and third phase folds show post-tectonic crystallization of metamorphic minerals, but the “Nelson Batholith” and
satellitic stocks as old as 164 m.y. imprint a le on this gi 1 ism study of the meta-
morphism is in p v A wlete isograds are shown and contact aurecles have been omitted.

In Lardesu west-half and northward in Big Bend map-area (Whooler, 1965) , cataclastic, mylonite and fault zones dip
gently castward and form the eastern margin of the Shuswap Metamorphic Complex. They truncate folds and isograds and
attenuate metamorphic zones. The faults have normal, dip-slip movement and developed between the middle Jurassic
metamorphic climex and the middle Cretacesus or eaclier intrusion of Caribod creek Stock (Koo and Kgmb.

The complex relations and timing among sodi-
mentation, deformation, metamorphism and plutonism
are summarized in Table 1I.
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Fig! Index map thewing Lardeov Waest-Holl (stippled). odjacent Fig.2 Generalized regional map thowing cccurrence of major gneiss
map -areas, and sources ond accuraty of date wied in compilation of dame and the Sh hic Complex. (Fram Fig.l.
geelogical map. Reesor and Moare 1971]
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