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SALMON ARM MAP-AREA, B.C . 

INTRODUCTION 

The Salmon Arm map-area lies in s outh-central British Columbia 
between latitudes 50 and 51 degrees, o.nd longitudes 119 n.nd 120 degrees. 
Included in the o. rea are the important community centres of Vernon, Salmon 
Arm, Armstrong, Enderby, and Chase. Krunloops lies 16 miles to the west of 
the area , KeloWrin. 10 miles to the south , o.nd Revelsto·ke 48 miles to the east • 

• Canadian Po.cific ·1rnd Cc..nn.dio.n No.tiono. l rai lways, ·highwli.ys , second 
class roads, .and logging roads give r eady access to much of the area . Boats 
can be used on Shuswn.p n.nd Oko.na.gn.n Lo.kes and on South Thompson River . Several 
parts of the area , however , l ack roc.ds and good trails . 

The map-area is in a deeply dissected southeastern part of the 
Interior Plateau of British Columbia , with o.n average relief of about 4, 000 
feet, the lowest elevation being. 1,100 feet , on Shuswap Lo.ke, R.nd the highest 
6, 990 feet, on Mount Tod . The higher parts of the a rea are mostly heavily 
wooded, and vegetation is 'thick except in the arid region around Okanagan 1£1.ke. 
Overburden is moderate to deep throughout the map- area and , conse quently, out
crops are sparse or la.eking in many sectors . 

The first geological :map of the area ~~s me.de by G. M. Dawsonl and 
publi~hed in 1897. De.ly2, in 1911 n.nd 19121 mapped the territory adjacent to 

1Dawson, G. M.: Shuswap Sheet, B.C., Geol . Surv ., Canada, Pub . No . 604 , 1898. 
2Daly, R.A.: A Geologicn.l Reconnaissance between Golden and Ko.mloops, B.C., 

along tfie CR.na.dian Pacific Railway; Geol. Surv ., Co.na.aa, 
Mem . 68 , 1915 

the Canadian Pacific Railway t ranscontinental line and a long the shores of 
Shuswap and Adams Lukes. Co.irnesl in 1930 and 1931, and Hol land2 in 

lcairnes, C.E.: Mineral Resources of Northern Okane.gun Valley, B.C.; Geol . 
Surv., Canada, Sum . Rept . 1931, pt . A, pp . 66-109 (1 93 2). 

Unpublished map manuscript . 

2Holland, S.S.: Unpublished report n.nd :mD.p :manuscript. 

1932 conducted more detailed investi gations of the general geo logy and 
mineral deposits of the southern half of the ma.p-area . During the past 3 
years the work has been advanced by Ri ce3 (1945- 46 ). and the writer (1947) to the 

3Rice , H. M.A.: Salmon Arm map- area , B. C.; Geol . Surv., 
Canada , Prelim. Map 46-7 ,· 1946 . 

extent that the mapping is nearly compl eted. The accompanying geological map 
incorpora tes the r esults of all previous work , but the conclusion~ and inte:
pretations presented in it and in this report are as yet necessarily tentative, 
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GENERAL GEOLOQ:Y 

SEDIMENTicRY AFD VJLCLNIC ROCKS 

~fount Ida Group 

The Mount Ida group , the oldest .known in the a r ea , includes a thick 
series qf sedimenta ry, volcanic , and metamorphi c formations, probably 
confor mable throughout i and of Prec~mbr~e..n or Pala.~ozoi c e..g~ ~ The group 
is overlain unconformubly by l ate Palaeozoic rocks. I':C'• occupies a,bout half 
of the map- area , or that part lying , in general, northeast of a line JOining 
the northwest and southeast corners . The gr oup has been subdivided into 
eight _fo r mations of known stra tigrn.phic positi ons , e..nd includcfl some isolated , 
undi~ferentiated strata in the southwcst c orner whose position in the group 
has not been established , 

King Edward Formation 

The K~ng Edward forITl.8.t~on , n£lmed f r om its typ:idci.l occurrence i n the 
' vi cinity of King Edward Lake 1 southeast of Vernon, outcrops in that· part.of 

the area only , The most typical and abundant rocks are hornblende gneiss and 
sqhist, but bioi;;itic phases are also commor.. e..nd l oca lly dominant. Mi cas chist, 
mi ca ceous quartzite , and marbl<? occur, parti cu l a rly in the upper stre.ta of the 
formation . 11.mphiboli tic gneisses and amphibo li tes a.re prominent i n the Bee.ver 
Lake region , .and may be in part intrusive . This formation is more severely 
metamorphosed, · thermally and dynamically, them ar:iy other .of the group. The base 
of the formation is not exposed . 

Le,rkin ]'.'qrrQation 

The Larkin f~rmation occurs along the r ai lway north and south of Larkin 
station, after whi ch it was naI'led , and confo rmab ly overlies the King Edward 
strata . The cont o.Q.:!;; is p l a ced arbitr.arily above the bulk of the hornblende 
gneisses , and for that r eason is somewhc.t indefinite . Included in the Larkin 
formation are micaceous quartzites , mica s chist and gne iss, small runounts of 
chloritic lava, and rare limestone . These rocks appear a long the Armstrong
Vernon highway and in the hills east and south of Vernon . The thickness of 
the formation has been estimated as more thnn 13, 000 feet . 

Chase Forrna tion 

The Chase forrr1a tion is characterized by quartzi tic limestone , quartzite , 
and limy quartzite , but also includes argillite or its metamorphic equivalent 
mica schist . These rocks n.re genere.l l y wh:~te to blue- grey wer.thering , and 
exhibit we ll-defined , widely spaced bedding by colour banding and.textural 
differences . 1Neathering usually produ ces thick t['blets or slabs parallel with 
the bedding . The base of the Chase is placed below the lowermos t quartzitic 
limestone , and the top above the uppermost member of the saJTle rock . The 
thickness is estimated at ~bout 5, 500 to 7, 000 feet , 

Sa lJTlon Arm Formation 

The Salmon J~rm formation li es immediately above the Chase , and is 
composed of rc thick series of argill2.ccous beds th2t mve been largely meta
morphosed to JTlica schist c.nd. gneiss .. The least metamorphosed phi;i.s.e of the 
formation is a phyllite exposed just east of Armstrong . l.uch of the mi ca 
s chist and gne iss ca r ries numerous aplite and pq;matite sills thr..t range f r om 
an inch to several feet in thickness . Estimates of the total thickness of the 
formation. vary between 7, 000 and 28 , 000 feet , the larger figu res applying to 
regions where much magma.tic m~terial has 0een added , 

Ado.ms Lake Formation 

The first prolonged volcanic inte rva l is marked by the andesi tic 
l ava s and minor tuffs of the Adams 13.ke formation . The volcani c rocks in thei r 
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l east a lter ed state are highly chloritized and, therefore , 8.r e aptly termed 
" gr eenstones", and a r e in pl a ces sheared into chlorite schists . The gr een
stones merge i nto hornblende schist and gne iss in loca l r egi ons of higher 
gr ade metamorphism . Flow banding i n the l avas is e~tremely corrunon and 
pr oi;-ides a fair l y r e liabl e gu ide for mo.pping o.ttitud~s. In p l a ces, too, t he 
rock is so finely l aye r ed as to be a l mos t indistinguishable from bedded tuff. 
A f ew thin a r gillite members a r e contained among the volcanic strata . The 
thickness of the formation is es ticic..ted a t 9 , 000 to 14 , qoo fe et. 

Mara Fornn.tion 

The Mara formation , named aft e r Ivfo. r n. Lake whe r e it i s well exposed, 
is a mixed success i on of a r gi llite or, more commonlyj mi ca schist, andesi tic 
l ava , and -limestone members . The schist gr eatly pr edomi nates ove r the other 
types , but i s commonly limy' and g;ra~~3 into o.'r gi l:'..c..coous limestone . The l ava 
r esemb l es that of the .h.do.ms Lo.ke form.a. tion . The l\1a r a is 5, OOO to 10, OOO f eet 
thick. 

Si ca.nous Formn.tion 

The Sicamous formation can be di vi de.d on a li ~ho logical basis into 
three members of approximat el y equa l thicknes s . The uppe r and lower members 
are mostly limestone , with a distinctiv.e·platy bedding . The limestone is 
corrunonly a r gilla ceous and gr aphitic, and is gene r a lly cut by numerous small , 
irregu l a r veins of white ca lcite. The mi r'l dle Si camous member is predominantly 
a.rgillite and limy a r gillite , with minor a.mounts of thin-bedd~d limest9ne . The 
best estimates of the formation ' s thickness r ange f rom 6 1 000 to 10,000 feet , 
the smaller figu r e p robab l y being more near l y correct. 

Eagle Bay Formation 

The Eagle Bay formation i s well exposed a long the south shore of 
Shuswap Lak;e in the vicinity of Ea.gl-e Bay , after whi ch it is named, and is the 
t h ickes t member of the Mount Ida group . It appears onl y i n the no rth and north
eo.s t parts of the a r ea . Most of the fo rmation is gr eens tone , almost identica l 
with that of the Ldams Lo.ke form£'. tion . Th~ r ock i s derived from andesitic l ava 
and tuff i n about equal pro porti ons , a ll of whi ch has been chloritized except 
whe r e mo r e extr eme met amo r phi sm has p r oduced hornolende schist and gneiss. 
Sever a l limestone members a re ineluded · in the Eagl e Bay formation , t wo of whi ch 
a r e mapped . One of these is Dal y 1 s Tshinakin limestone , which is estimated to 
be 4 , 000 feet thi ck . Ar gi llite occurs thr oughout the formation , and. constitutes 
some thick membe r s . Cong lomerate and quartzite .are minor constituents , but are 
loca lly pr ominent. The top of the Eag l e Bay fo rmation is not exposed within the 
map- a r ea , so the estirne.ted ·thi ckness of ·2s , ooo feet may be consider ed a minimum. 

Undi f f e r entiated Mount Ida Group_ 

In the southwest part of the map- aree.. is o. broad, no rthwes t-trending 
belt of volcanic and a r gi lla ceous r ocks that he..ve been mapped separ ate l y . The 
vo lcanic r ocks are identi ca l with those of the 11.dams Lake and Eagl e Bay f orma 
ti ons , in s.o far as their megascopic e..ppea r ,,_nce and a ltered conditi on are con
cc,r ned. The widespr ead e. l tera tion i s due mainly to chl ori t~ z£'.tion of the vo lcanic 
rocks, but within s ome sma ll areas higher gr ade metamo rphi c proc esses have 
produced hornblende and biotite schists and gneisses . Small amounts of limestone 
and quartzite are a lso pr esent •. These rocks are t entatively i ncluded in the 
Mount Ida gr oup on the basis of their lithology, degree and t~pe of a l teration, 
and strat.igraphic position wi th r espect to the Cache Creek (?) gr oup . They may 
be the equival ent of the Eagle B y formn.tion . 
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Cache Creek Group (?) 

The Mount Ida group is overlain unconformably by format i ons of 
Upper Pa l aeozoi c age , lithol ogi ca lly similar , and probab ly correl ative wi th, 
the Ca che Creek gr oup . The best exposures of the unconformity are at Gl enemma 
(west of Armstr ong ) ; on Sa l mon Rive r , 11 mi l es south of Wes t wo ld; and on the 
wes t slopes of Whi terocks Mountain . The congl omerate that marks the uncon
formity contains pebbl es of qua rt zite , chlori tic l ava , limestone , vein quo.rtz , 
gr ani t e , diorite , ho r nbl endi te , ho rnblende gne iss , and mica s chist , although 
pebbles of a ll these types do not occur i n e~ery l oca lity . 

Two divisions of the Cache Creek group o.re shown on the map as 
consisting mainly of a r gil lite or mainly of vo lcanic r ocks , but each of these 
contains, important amounts of the rocks of the othe r division as we ll as some 
limestone , quartzite, chert , and conglomer~te . The interstr atification of the 
various r ock types is complex and not we ll knovm . Included i n the gr oup are 
rocks classed by Dawson as Nis conlith and Ca che Creek . Lbundant marine foss ils 
of Permian age and some fragmentary fossils of possibl eCo.rboniferous·age have 
been found in the a r gillite or other beds of the 70lcn.nic divi sion . The 
volcanic rocks c ol~1p ri se bot h tuffs and l r.w. s , gener a ll y 01' andes i ti c composi tion . 
Many of the lavas have abundant augite or horn.b l ende pheno crys ts , and many 
consist of typical flow breccia. The de gree of alteration is sli ght except i n 
loca l zones of minera li zati~n . Chlorite and hornb l ende s chi sts are r are , and 
mica ceous schist and gneiss are found onl y very close·to Mesozo ic i ntrus ive 
bodi es . Estim:c.tes 2lf the thickness of ·the Cache Cr eek (?) gr oup are high l y 
speculative, due to the intense faulting , ·but are probab ly in excess of 
25 , 000 fee t . · 

Ni cola Group 

Ro cks of the Nicola gr oup appear within the map- area only at the 
west border , on South Thompson Rive r . They consist mainly of gr een and purple 
augi te po r phyry lavas and f low breccio. . Sl ate , tuff , and limestone conglomer ate 
a r e mi no r constituents . Except fo r slight epidotization the Nicol a vo lcanic 
rocks a r e li ttl e a l tered . Re cogni tion of the Nicol a group as such r ests 
primarily on projection f r om the adjoining Ni cola map - area to the west , whe r e 
it is determined to be of Upper Triassi c age . 

Kaml oops Group 

Eocks of the Krunloops gr oup co~prise volcani c and mino r sedimentary 
types . Lavas of base.l tic composition a r e the cheracter istic and by fa r the most 
abundant of the vo lcanic r ocks , but l avas and pyroc l astic r oeks of rhyol itic 
composi ti on are l ocally dominant . The sedimentary stre~tn. a r e ill-sorted, 
fluviatile and lacustrine conglomerate , shn. l e , and sands tone , gener a lly loosel y 
cemented , and containing coa l y or carbonized or gani c material su ch as lo gs , 
stick s , and leaves . Talus materials or a ccumul ations of coarse congl omer ate 
commonly mar k the base of the group . The sedimentary rocks a r e more common a t 
the base than elsewhere in the gr oup , but may a l so occur as l aye r s a few hund r ed 
feet thick sandwiched between f l ows . The Kamloops rocks occur cha r a cteristica lly 
as flat- l ying cappings on ~~ny pr esent- day hills and as extensive mesa-like 
highl ands , but are also found in present valleys e.nd at other low e l evations . 
The group overli es the pre- Tertiary fo rroc. tions with mo.rked angu l a r discordance . 
Beyond the IllB.p- area sedimentary rocks of the Kamloops group have yie lded a Lower 
~Eio c ene or Oligocene f l ora . The obser ved thi ckness of the Kamloops group var i es 
f r om a mi ni mum of about 100 to 2, 000 feet . 

INTRUSIVE ROCKS 

Pre- Per mi an (?)Intrusions 

The exis t ence of pre- Per mian intrusive rocks has been a l mos t 
certainly established . Fou r mi l es northeast of Vernon, rocks identical with 
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those of the Permian Cache Cr eek group unconformably overlie granite and 
pegmatite dykes that intrude the Larkin formation of the Mount Ida group . 
Large bodiQs of similar types of gre.ni te, together with pegmati tic and 
apliti c intr usions , are seen rn the northern half of the map - area , and are 
associated with extreme metamorphism and granitization of the formations of 
the surrounding Mount Ida group . It is possible that some of these are also 
of pre- Permian age a lthough they re a ll corre lated provisionally and mapped 
with the He so ;'\Oic , . Coat'? t intrusions fo r want of contra ry e1.~idenco . A small 
granite body.near Vernon is the only one whose age seems definitely to be 
established as pre~Permian . 

The Cacho Creek group (?) of sedimentary and volcanic roclcs on the 
west slopes of Whi terocks Mountain, at the southern border of the map- area , 
unconforme.bly overlies the undifferentiated Mount Ida group and contains pebbles 
of hornblendite and diorite in its bas a l cong lomerate . Some hornblondite)similar 
to tha t of the pebbles has been found cuttfng the Mourit Ida group nearby, a lthough 
no diorite has as yet been found in place . 

On Salmon River southwest of lNestwold , the erosional unconformity 
between the Cache Creek(?) and Mount Ida groups t runcates l a rge , serpentinized 
peridotite dykes that cut the older form~tions . Si milar peridotite dykes , some 
of which are very l a r ge , are abundant throughout the Mount Ida rocks on the west 
side of the area , but have not been found within the Ca che Creek g~oup anywhere 
in the map- area . 

. Coast Intrusions 

Intrusive rocks correlated with the abundant Jurassic and Cretaceous 
bo.tho l ithi c intrusions of western British Columbi a ; oc cupy extensive areas in the 
southern half of the map- area . They i ntrude the Cache Creek(?) group o.nd older 
rocks as small batholiths , stocks , s ills , arid dykes . They consist me.inly of 
granodiorite and quartz diorite , ·and some phases arc porphyritic . The only 
ultramafic rock known to i ntrude the Permian formations is a body of amphibolite 
on the south side of Coldstream Valley east of Vernon . 

!~teso zoic intrusive rocks undoubtedly a l so occur in northern parts of 
the map- a rea , but most of the gr aniti c rocks thero aro quite different from those 
in the south . They are in gener a l gneis s ic , fine - grained , l cucocratic grano-
diori t es and commonly contain muscovite . The contacts of these grQnitic bodies 
with the Mount Ida group rocks are usually indefinite , and th0 gneissic banding 
within the granite is commonly par allel with the foliation or bedding of the 
surrounding sedimentary and vo lcani c r ocks . The tremendous quantity of pegma-
ti te and apli te assocb. ted with these granites is not duplicated by any of the 
Mesozo ic gr ani tes around Okane.gan Lake , The implication is ths.t much of the 
granite in the northern half of the ar ea may be of pre- Permian rather than 
Mesozo ic age , but in view of the uncertainty that qtill exists in distinguishing 
th·e older rocks they are included with the Coast intru.sions for the purposes of 
this preliminary r eport . 

Upper Cretaceous or Later Intrusions 

Li ght-coloured , pinkish, gr c.nit ic intrusions occur'at several 
localities in the vicinity of Ok'.).nat;an Le.kc . These have 2. syeni tic appearance 
and general l y contain less quartz than the Coast intrusions . The common ro ck 
types are gr t;.nite , syenite , and quartz syenite , They cut the Coast intr usions , 
but afford no other evidence of their age in Sa l mon Arm map-area . In lithology, 
gene r a l character , and mode of occurrence they are similar to the Otter intrusions 
of Pr inceton map- area , and may be corre l ated With them with some certainty . In the 
Princeton area the Otter intrusions have been determined to be post- Lower Cre
taceous and pre- Mio cene in age . 
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STRUCTURE 

Most of the faulting and much of the folding of the Mount Ida 
group in the north and northeast parts of the mo.p-area are probably genetically 
related to the late Mesozoic orogenic period . Some of the deformation is , 
however , 'pre- Permian . On Salmon River southwest of Westwold Ca che Cr eek 
sedimentary rocks striking north 10 degrees east and dipping 20 degrees west 
lie unconformably .on the gr eenstone , argil lite , and limestone of the Mount Ida 
group , which strike .north 70 degrees east . Possibly the folding a.long east-west 
axes and.the northward tilt of formations in the northern part of the ar0a are 
further r ef lections of the same pre-Cache Cr eek orogeny. 

F'J.ULTS 

The pre- Tertiary forma tio'ns of thE:J w .p-C'.re::c are broken into long 
strips by a system of linked fo..ul ts . Host of the fe.u l ts strike northwesterly, 
but some trend north , ::.nd o.. few, east of north . The dips of most fr.ults are 
unknown, but probably nearly vertical. Similarly, the nature and amount of 
movement e.re not known . Considering the irrcgule.ri ty of most fault traces and 
the haphazard patchwork effect of the forme.tions between the faults, it might be 
assumed that the movenient was., essentially vertical and involved more or less 
independent blocks . 

Small zones of shattering a r e numerous , o..nd many of the large 
' faults ' shown on the rnn.p actually r epr esent fault zones containing a f ew to 
s everal smaller , parallel faults . The Cache Creek group , especially, is so 
broken by faults that its constituent 'formations could not be recognized . 
Formations of the Mount Ida group, on the other hand, are less intricately 
fractured , and dips are genera lly moderate or shallow except near faults . 
Tertiary forrne.tions are , in g·ene ral , undisturbed or only moderately tilted . 

Fault movements , therefore, seem to have taken place before and 
immediately e.fter the l\1esozo ic intrusions . 

FOLDS 

The overall pattern produced by folding is mostly masked by faults . 
The Sicamous limestone is gent l y folded along northwest-trending a:;.;es ~n the 
r egion southeast of the Si:dmon Arm; and in the same ple.ce is cross-folded along 
east-trending axes . 'Folding in the l atter direction is a lso apparent in the 
Chase formation south of Niskonl ith Lake . Several gentl e folds, with plunges 
to the northwest , occur i n the Bagle Pay formation . 

In the north and northeast parts of the map- a r ea the formations 
of the Mount Ida group have a genera l tilt to the nor th, and thus have strikes 
normal to those of the frrnlts . The Cache Crook group(? ) stre:ta , however , 
mostly strike pa r a llel with the faults . 

The stra ta of the King Edward formr... tion are everywhere so intensely 
and minutely folded that attitudes are meaningless on the scale of the accompany
ing map . 

EINEAAL DEPOSITS 

A list of pro' spects and mines of 'the map-area is given on the 
margin of :the accompa.nying map • . lfone of the metalliferous mines of the area has 
shipped much ore or concentr ate , and no mines eycept the Falkland gypsum quarries 
arc worki ng at present . 
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The close r ol ation of mineral deposits to major f aults of the 
rnap- c. r ea was f irst point ed out by Rice l . 

lRice , H. M.A. : Sa lmon Arm Ivfo.p- o.rea , B. C. ; Geo l . Surv ., Canada, Prelim . 
Lap 46- 7, 1946 . 

Subsequent f i e ld work has supported the idea and extended its appli c ~tion to 
include the gypsum nt Fo. l k l and . Fost of the known deposits occur in presumabl y 
Cache Creek r ocks . 

Prospects of the pr eci ous meta ls , go ld and si l ve r , are more 
numerous than those of base met?.ls . Within a r r.diu s of 8 miles of Vernon a.re 
many prosp.ects i n whi ch the Il11lin meta l is go ld . Beyond that dis b.nce , and up to 
15 mil es from Vernon, a l ar ger pr opo rt ion of pr ospects cont nin silver as the most 
importQnt metal , accompanied by some l ead , zinc, ~nd go ld . The most important 
copper prospects a.re found in the vicinity of ShuswR.p Lo.kc . 

The gypsum deposits of Falkland appear to be hydrothermal 
r ep l acements of tuff and a r gilla ceous sedimenta ry rocks along a major fault zo ne . 
The r ep l a ce:rn.ent bodies themse l ves a r e fc.ul ted in directions parallel with the 
main fo.ul t , c..nd for that r eason are somewhat discontinuous . IV~any of the go ld 
and silver- bearing quartz veins i n the vicinity of Vernon are , unfortunately, 
also cru shed P.nd faulted . All of t h ese doposi ts we r e formed in fault zones and 
probably l a t er movement a long the sa:rn.o faults a ccounts fo r the crushing J 

The peridotite dykes thB. t cut the 1 ount Ida rock s on the west 
side of the area carry asbes t os and chr omi te , but as yet no body of conuner cial 
size has been developed . 

The coa l pros pect on Shorts Cr eek has been examined and des cribed 
by Cairnes , and similc.r small Tertiary coal deposits r esulting from ac cumulati ons 
of detrita l organic mnterial have been noted e ls ewher e in the area . The areas of 
Tertiary s ed i ment a ry ro cks , however , arc small , and it is unlikely that coa l 
deposits of conrrnerci o. l size occur in them. 
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