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SLLMO MiP-LREL, BRITISH COLULIBI:

INTRODUCTION

Since the publication of Walker's report ond map on
. l : .

Salmo map-sores (20) in 1934, mony perts of the crea hoave become

1
Numbers in parentheses are those of references in bibliography
ot end of this report.

more nccessible and much additional informntion, both published and
unpublighed, relating to the geology of the arec has sccumuloted,
In 1941, Rice (17, Mop 034 ) delineated the formotions nomed and
described in Windermere (19) and Lardesu (21) mop-arcns, and

linked them with those of Salmo map-ares,

Subsequently, Park and Connon (16) discovered fossils in
the Motaline quadrangle, immodiately south of Salmo map-aroa,
indicating that most of the formntions that Walker -had rogarded as
late Proterozoic are of errly Palacozoic.age,.

In the meantime, dotailed mepping by mining geologists had
revealed the fact thet the structure.oﬂ ports of Salmo mop=-areoa
is more compiex than hed proviously beon realized. The results of
somo of this detailed work wene published by licGuiro (11),'and his
general conclusions wore cvui.rmed in 1948 by lethews (oral
cormunication), who carried on detailed-geologiﬁal mopping in the
Sheep Creek mining. comp for the British Columbic-Deportmont of Mines.

In 1947, the, writor comménced systemotic geological mapping
of the Nelson area, West Half, which includes the Salmo aren} and
during this apnd tho succewding two field scosons obtained much now
palasontologicnl, stratigraphic, and structural information. The
results of this work heve seoncd significant enough end in suffiecient
detoil to justify the present recport and reviéién of 'the geology of

the Salmo area. : .



The accompanying nap ray be regarded as o supplement to
Mﬁp 299\ by Walker. Liberal use of his informnation has beoen mode
by the writer, ond in nany perts of the rmop-orea no gddiﬁional
‘ficld wofk wﬁs done., |
The %ritor wishos to oxpress his grotitude to those who
hav§ assistod him in his work. V. J. Okulitch spent 6 weeks of
the field scasons of 1947 and 1949 in Salmo mopearen, collecting
fossils and studying the strotigraphy, and much of the informotion
| in his unpublished roports hcs boon incorporated in this account, .
We He Mothews mepped in deteil the Sheep Creck comp during the field
seasons of 1948 and 1949, and kindly offered the present wriéor
much of his informctions He Co Gunning of Now Jorsey Zinc Explorations
Linited, G. Gilbort of thc Consolidated lining and Smelting Company
of Connda Limitod, H. Lokes of Canndian Exploration Linited, fand
A, E, Buller of Pend Oreillo liines and Metals Company have céntributed .
geological data. Ae Lo McAllisté} ond R._huiiigan?:who examined the
map~-oreas tu the north, assisted grectly in the interpretation of
stratigraphy and structuro, lr., Mulligan is olso responsible for
the mopping of thot part of the map=ores thot lies north of the
Great Northern roilwey. Efficiont assistonce wos rendered in the
field by Ae Le Mchllister, W;.H. Dow, ond R, G. Mcdrossan in 1947;
by Re Mulligon, We. O, Pollock, oand P, G. Hughos in 1948; and by
We He Dow, Eo Mo Wilson, Le Ee liorjomon, and W. Panasiuk in 1949,
The writer is especinlly groteful to We Ae Ge Bennott of
the Washington State Survﬁy, and to Jeo P, Thomson of Colville for
. their gencrosity in toking time to show him somec of the stratigruphy .
and fossil localities of Stovens and Pend Oroille counties,

Washingtone
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GENERLL GEOLOGY

TABLE OF FORM:.TIONS

.
-

Lithology

- Era { Period or epouch i Group of formetion
Pleistocene and % Glocial .till; elay,
Recent’ sand, and gravel
Unconformeable contect
.Cenozoic %Conglomerate
Tertiary (7?) Relationship not known
Sheppord intrusions iLeucooratic gronite
‘ i
Relationship not known
|
: Gronite, gronodiorito,
Cretaceous(?) Nelson intrusions quartz diorite,

. monzonite, syonite,
and diorite; aplite
and lamprophyre dykes.

Intrusive contoct
Jurassic or | Boavor Mountain Andesito, agglomeratc,
Cretaceous formotion broocia, tuff,
latite; minor
Mesozoic argillite

Cohformable contact

; Jurcssic and (?)%‘Hall group

i

Cretaceous :

:

Argillite, sondstone,
conglomerate; minor
voleanic flows

Conformeble contact

| Triassioc(?)

-
Elisc formation

Agglomorato, andesite,
latite; minor
argillite




L

Conformable contact

Mesozoic and (?)
earlier - -

Triassic end (7)
earlier

Tmir group

Argillite, slate and
argillinceous quartz=
ite; minor limestone

Grodoational contdct

Ordovicion(?)

Seemcn group

White quartzite, schist,

and laoter limestone; minor
argillite
Conformablc contect
Ordovician 'Activn formtion

Slate, argillacoous
quartzite

Palacozoic

- Disconformablc (?) contect

Middle Cambrion

Noelwey formotion

Crocm wecthering
dolomite; limestone
ond argillite -

Gradational contact

%

Lower Cambricon

Leib group

Argillite, argillaceous
.. quartzite; limestone
abundant in western

part of the map=oren,

Conformnble contact

Rono formation

Argillaoccous quarteite,
_schist, argillite

Conformable contact‘

Quartzite Renge
formetion

Whito, somec grcen ond
pinkish quartzite;
minor argillaceous
quartzite

" Conformeble contact




Proterozoic (%) Windermere (7) Three Sisters |Green grit,.quartzite,
formation and conglomerate
i
Conformable . contact

Monk formotion |Green orgillito,

- phyllite, argillaceous
schist; minor limce
stone; basal con=-
glomerate

Unconformable(?) ‘contact
Irene Volcanic |Greonstone; minor
formation interbedded orgillite
Protcrozoic Windermere and, limostone

‘Grada%ional contact

.Toby formotion

Conglomorate; minor
-intorbedded argillite
ot the top

SEDIMENTARY AND VOLGANIC ROCKS

WINDERMERE

\
\

\

Tho Windermorc 'series! waos defined by Walker (19, ppe 13-20)

In the type arco it consists of two formations, the Toby conglomerate

and the Horsethicf, which overlie unconformably the Purcell 'series!

and are overlain unconformably by Upper Combrian strata. ' In sevoral

localities to tho south of the Windermere map=area, the Wiridermere

system is succoedod unconforrebly by Lower Combrian strata. Its two

formations were tracod southwnrd to the International Boundary by Rice

(17), who found that the uppor part of the upper formstion, which he

renomed Horsethief Creck serics, grades laternlly into tho. coarse

clastic rocks of the Three Sisters formation of Salmo map=areas



Tho prosent writor hes, therefore, placedthe Toby, the
Irone Volcanic, and tho Monk fornations in the Windernerc syston,
ond regards the Throc Sisters formation ns probably belonging to tho

sonc systen end, thoreforc, also of Frecambricn age.

: Toby Formetion

The Toby formntion wns first described by Daly (4,

Ppe 141-144) who nomed it tho Irenc conglorerate. In 1926, Walker
(19, ppe 13-14) doscribed o siniler conglomorate in the Windermere
mepecroeo to which he applied tho name Toby conglomerate. This
Pormation was traced'southward to the Intornationnl Boundery by

Rice (17, pp. 14—15).. Although the name Irene conglcmorate has
priority over othcors, the nanc foby hes becone more widoly accepted;
and in order to pvoid confusion with the overlying volcanic formatilon,
tbe writer rcfors to the conglomerate as the Toby formebtion,

The Toby formation hns been fully described by the abovq
cuthors and by Park and Cannon.(16: Ppo 7-9) undeor the name Shedroof
conglomersate.

The thickAess of the formation whore iﬁ crosses the
Internotionnl Boundory is estinated to be cbout 5,000 feet, but only

-thezupﬁer few hundred feet are'exposod in tho southeast ccrner
of the mopwaren, vhore it wns oxominod by tho writer, At this locality,

1

‘the roundstones varj in size from L/B inch o 10 inchos or more in
"+ diometers They ornsist moinly of white quartzite, gut buff ﬁeathoring
dolorite containing chert bands is also cormon. Thc roundstones of
dolonite are more angular then those of quartzite, possibly duo to
their relative Intompetence under stress. In.some places the
roundstones are very abundant, but clsewhere they may bo roiﬁtivoly
searce, end in onc zone about 100 féet thick near thé't0p of the

formation they arc entirely lacking;

Tho matrix of the Toby formution consists of fine~grained,



groen, nrgillaceous schist, in which the schistosity is nooarly
parallel with the contacts botween conglomerato and intorbedded
schist,

The Toby formation is seid (17, pe 24) to rest ;nconformably
upon the Mount Nelson formotion, which is the uppcrmost formetion of
the Purcoll systems. The top of the Toby is interbedded with basal
strato of the Irone,Volcanic fsrmation, 80 that it is transitional

into the latter. The combact has been drevm by the writer ot the

top of the uppoermost boend of conglonercte,.

Irene Voleenic Formetion

The Irene Volconic formation is expuscd only in the south-
cast corner of the aren. It wos nomed and described by Daly'(éﬂ
ppe 144-147). The later work of Rice (17, pp. 15-17) and Park and
Cannon (16, ppe 9-11) has borme out Daly's observatiors . The present
‘writer also agrees\thatwtheﬂpgsal §ﬁrata are interbedded with the
Zoby formation, Near the base of the formation is a %olcanic
agglomerate in which b§th matrix and fragments arc of grcenstoncs
Neer the middle of the formation o band of bla;k limestone morc
than 30 feet thick wns obsorved. Except for thesc two membors,

2ll parts of the formation exomined by the writer arc of schistose
greenstone, but only the lowor part is well cxposed within the
map=orec

The thickness of approximately 6,000 foet for the Irene
Voleanic formntion at the International Boundary, as rocordod by

Daly, appears to be corrcct.

Monk Formetion

The Monk formation overlies the Irene Volcanic formotion,
and is likewise exposed only in the southeast corner of the arca.

It was first named and described by Daly (4, pps 147=150) who



estimted its thickness to be groeatoer than 5,500 feet. Whlkef

(20, pp. 6=7) roduced the minimum thickness to luss then 4,éOO

fect, owing to folding, which is indicatod on the nap accbméaﬁying
his memoir., Walker roncmed the formntion the Horscthief Creek
series owlng to its lithologioal similarity to the Horsééﬁief
formantion of tho Windermerc arca. Rico (17,‘pp; 17-&%), howover,
has shown that the Horsothicf Crocl sorics of the Salwmo arog is‘

hot équivalent to thnt of the Windermore cron, whoro it also .
embrecos beds thet are stratigraphieclly cquivalont to thosc of

the overlying Three Sisters fornction. For this rcason, and thet

of priority, the writer has retoined the nemc Monk formotion,
originated by'Daly.
' The Monk formation hes boen doscribed by Ticlkor. (20, pe 7)
as "o heterogeneous asseriologe of sheared and schistosc, argillaccous
rocks with somo beds of limestonc ond grit, with ot tho bese:a
welledefined bed of boulder conglomercte, cnd bounded ot the top

by the ressive grits of the overlying Three Sisters formation®.
| The soft; ergillaceous -rocks of the Monk formotion arc in
general poorly exposod on both sides of the Internctional Boundcrye
éa:k and Cannon (16, p. 11) for this rcason hrve heen unable to
present a complete scotion of the Monk forration. They bolicve

thot the lionk, as deseribed by thonselves, and the Horseothief

Creck series of’Walkgr oxclude the upper pert of the type Honk
fornation of Da}y. The writer, however, is inclined to regard

the Horsethief Croek series of Walkor as essentinlly the same cs
Daly's Monk forretion,

The base of the Monk forration is marked by ¢ continuous

band of conglomerate resting upon the Irenc Volecanic forrction.
*The roundstones are largely of pisolitic magnesion limestone up to

6 inches or more'in dinmeter. Many of the pisolitos closcly



roéomblo fusulina on the weathercd surface, but an excmination in
" thin seetidn by R, T, D.:Widkéﬂdon.of.thc Geologicel Survey of Cansda
revealéd'ﬁo'dfgdnié'strﬁdﬁﬁfeé."ﬁésﬁﬁféﬁﬁdétones ero of greenstonse;
dgrk'qqqyﬁéiﬁe'qqq'qrgi¥lacoous schist woro also ébscrvod. The

- motrix consists of light brown, rusty weathoring, srgillonceous
schis£, wﬁiéﬂ ﬂas o pltted surface,

Above this conglomerate tho lonk fornation is very poorly
. exposed where 1t wos cxemined by the writer. All outerops consist
of fine=grained, dark grcen to brown, ergillaccous schist except noor
the top where two narrow bands of coarse greon grit snd ‘ono of pebble-
conglonerate were observeds A band of crystalline liricstone ncar
the base was traced for sonc distance south of lonk Croock by linlkor,
The top of the Monk forrmtion is sherply dofined whore the fine
orgillaceous schists give wny to thick beds of coarse groon grit

conboining o few thin bods of finc pcbble-conglomeratcs

T/ INDERMERE (7)

Throe Sisters Forrmotion

A

The Three Sisters fornatiop, which overlies conformnbly
the Monk formation, was named and described by Walker (20, pp. 7-8) 4
The best exposures arc clong the monocline in the southeast part of
the area, but it also forms the core of the Shecp Creck anticlinc.
The thickness of the Throc Sisters formation is less persistent
than Walker believed, porticulcrly south of the Internntional Boundary.
Owing %o folding and the intrusion elsewhere of grenitic stocks,
the only reliable neasuremonts of tho lower part of the formation
can be mnde in the southern port of‘%ho'mapaarea. Tﬂe upper éart
has been measured in several localiticse The following is o

composite soction of the cntire formation:
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Thickness
Feet
Green grits and quartzitee.cecessacianesacciccecces 390-1,230

Conglomerate .-.clco‘-on;ooao,n..euo-.oo.-oo-.ooooto‘ 34-250

Green grits, many crossbedded; minor quartzite,
b SH&le, and pebhle-conglomerate eeve000s0senseone ‘5, 800-4:’ 600

Total thickness socseae 0604’224-6,080

The greatest thickness of all members is near the
International Boundary, with a general thinning toward the north.
In the south, the roundstomes in the conglomerate are the largest,
many exceeding 18 inches in diameter. In the northern part of
Salmo map-area, few roundstones exceed 3 inches. They consist of
green grit, white and pink quartzite, and vein quartz in decreasing
order of abundance. All are well rounded but are elongated along
the strike of the  formation.

.'Where the Three Sisters formation is exposed in the
centre of the Sheep Creek anticline, it consists of gree: quartzite
and grit; no conglomerate wos observed. The maximum thickmness of
the formation exposed inm this locality is about 500 feet,

The-Three Sisters formation is undeflain oonformaﬁly by
the lionk formation, and is overlain conformabiy by the Quartziﬁe

Range formation of Lower Combrien age.

TEE PRECAI’BRIAI~CAWERIAN BOUNDLRY
The base of the Cambrien system ocannot yet be accurately
defined in the Solmo map-area. At the base of the Laib group is a
continuous band of limestone apout 200 feet thick, which contains
abundant pleosponges., Collections of these were examined by
Okuliteh (personal communication), who stetes: "their similarity
to the Doneld fauna is rather strong. I have no'douot that the

collection is indicative of the Lower Cambrian, most likely is

equivalent to the Donald, and, therefore, theé Olenellus zOne sesse”



C=ll -

Poorly preserved trilobite frogments of Cambrian ege
were collected by‘fﬁrk and Comnon (16, p. 15) from talus at an
horizon that appearé to lie several hundred feet stratigraphically
below the pleosponge beds. Thus the upper part, at lecst, of the
Quartzite Range forma£ion is aefinitely of Lover Cambrian age.
No evidence of an unconforuity has been observed below this lowest
fossil ococurrence to the base of the lionk formation. For this

reason Park end Cannon heve.pliced the base of the Cambriasn

provisionally "at the hiatus below the lLionk formation", The

» ¥
..........

main obJectlon ‘to this Suggestlon is the fact that the base
‘of the Cambrisn ot this.locality-would be lZ,OOO to 14,500 feet
beIOW'tHé'ﬁiéééédnge beds. | E
' _In the Dogtooth Mquntalns of British Columbia (7, Pe 118),
in the Ptarmigan Peak section (5, pe 11), and in Pield mﬂp—area
(1, PPs 60=-66) the transition from Preccmbrian to Camorlan is
marked by a change in lithology from fine, impure, argillgqeous to
coarse, srensceous, clastic rocks. If this criterion be aéplied to
the sedimentary rocks of Salmo map-area, the Précambrian-cambrian
i bouqdary‘would be placed at the base of the Three Sisters formation.
Two objectious To this are apporent: first, the base of the Cambrian
wﬁuld still be 8,000 to 10,000 fcet below the pleosponge beds, and
second, as has been mentioned previously, the Thrge Sisters formation
grades lgﬁepgl}y.nprthwnrﬂ.ihto.the‘finer clasﬁic.rocks of the
Horsethief Creek series (as delineated by Rice). 'Thus the base of
series, and would, therefore, be placed stratigraphically higher
“and higher to the north;.

For the abovye reasons, therefore, and because the base of
' the Quartzite Range formation is a distinctive and oxtonsive
horizon, it has been chosen tentatively as the Precambrian;Cambrian

boundary.,.
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Quortzite Range Formetion

The Quartzite Range formation wes dofined by Valker (20,
pPe 8)s It is best exposed nlong the monocline that occupies the
eastern part of Salmo mep-crea, where it consists of the

following members:

. Thickness
. : Feet
White, grey, or pinkish, and in places
grecn, massive, locally platy quartzite;
. ebundont crossbedding ond some ripple-
merks 000000000000 000 000000000 cr o000 1’500
Massive, white ocuartzite ®ececsccsssosssrsan l,lOO
‘ Argil}iceous quartzite and schist eeeecescss . 200
White, green, or pinkish, mnssive,
crossbedded quartzite seececsssecesscsssncs 1,600
) Total thickness 4,400

A
In the Shegp Creek cnticline, the Quartzite Range
.formption is much thinner; its thickness, however, varios
. considerably in adjacent limbs of the enticlinec. ‘A generalizod
_section in this.locality is given by lcGuire (11, pp. 173-175),
Thickness
Feet
-White and grey, messive and platy
quoartzite; minor argillaceous .
qu&rtZite Ses 20O OROIRRORLIIOONOIOOEOLISTRCERBSBOOE 800~900

Argillaceous quartzite end argillite ceeceeses  200=300

MaSSiVG, white quartzite teseressessssessvena 500=600
Totol thickness 1,500~1,800

Like the Three Sisters formntion, thc Quartzite Renge
formation in the eastern part of the map-area consiéts of thick,

mnssive beds in which crossbeds ore conspicuous. To the west
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the beds ere relatively thin and‘platy; an@'shs& feﬁ érossbeds,

and the oversll thickness is tuch less. This indicatés tﬁat the
sediments composing the Three Sisters and Cuartzite Range formations
were derived from the region to the east or southeast of Salmo
riap-ares.

The Quartzite Range formation‘ié underlain cgnformably
by the Three Sisters formation., The top is marked bj a change
from white quartzite to the argillaceous quartzifé of the Reno
formation.

The age of the Quartzité Range formation is presumed to
be Lower Cembrisn, as trilobite fragments were found by Park and

Cannon near the top of the formation, and as it lies below the

pleosponge beds,

Reno Formation

The Reno f;rma#ion overlies conformably the Quartzite Range
formation. It is widel&xdistributqd in Salmo mep-area, where
it is found in the eastern monocline, on the limbs of the Sheep
Creek anticline, and in a broad belt extending from near the mouth
of Sheep Creek soutiwestward across Pend d'Oreille River. .

The formation was defined by Walker (20, pps.9-10) from
the type locality on Reﬁo Mountaine It has been redefined by the
present writer to include only those members lying between the
white quartzite of the Quartzite Range formation and the limestone
band tﬂgt marks the base of the Laib group,

In the type locality the apparent thickness of the Reno
formétion is ébout 1,060 feet, but this is several times greater
than the true &hicknes; owing to multiple repetition of the strata
by folding (Mathews, personsl communiocation).

Farther east, where it is exposed along the eastern

monoeline, the formation thickens materially, and consists mainly
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-of argillaceous quartzite, with some sohistose argillite. Its

total thickness near the International Boundary is about 1,100 feet,
but this decreases to the north, and just beyond the north edge of
the map-area a measured section totalled only 739 feet.

Immediately east of Salmo River is a thick assemblage of
tightly folded sedimentary rocks consisting of schist, white
quartzite, argillaccous quartzite, and, at the top, argillite, At
this locality the base of the Reno formation has nobt been recognizod,
nor has the thickness of the assemblage been established, owing to
.the,complexity of the structure. It would seem, howover, that at
least,3,000 or 4,000 feet of sedimentery rocks are exposed, and
thet these include strate equivalent in ago to those of the
Quartzite Range formation, The same is probably true of the
extension of these rocks, which form an antieclinc to the southwest
in the vieinity of Pend d'Oreille River. Here ﬁpéy have been
examined in debtail by'Okulitch (13), ﬁho described thémﬁé{ follows:

"The formation consiéts essentially of g;een chloritic
schists, silvery grey sericite sehists, end paragneiss, In pleces,
especiglly near:the top éf thétformation, black micaceous and

_ argillééeous phyllite is encountérsd. Interbedded with thc schists
and phyllites re bénds of quartzite, oand serpentinized liﬁestone
occurs cl?se tol the middfe of the formantion., Bands of actiﬁolite
schist or gneiss|, occur near the mouth of Salmo Ri%ér. They 1
probably represent metamorphosed basic sills or flows,.

"The indicated tﬁickness of the formation as measured

" along Pend d'Oreille River is about 5,500 feet. Howevey, the
formotion may be coﬁsiéerably éhinner, ;s drag-folding, repetition
of the beds due té faulting, and possible thickeniﬁg dve to flowage
may increase the true fﬁiékhéés." i

This assemblage of rocks mostly closely resembles the Maitlen

t
'.
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phyllite of the Metanline quadrangle, and Okulitch expressed the
opinion that they are whélly or in part egquivalent to 5ne another,
This conception, however, is incombatible with the structure of
the region, and the present writer reg@rds thesc rocﬁs, like those
to the northeast, as equivalent in age, or nearly.so, to the Rono
end Quartzite Raﬁge'formations, In support of this conjecture is
the Fact that similar westward lateral grodation of the Reno

formetion wes observed in Ymir mape-arec.

Laib Group

The Laib group is nsmed by the writer from Laib Creek
north of Salmo map-area. It is defined as the thick assemblage of
argillaceous quartzites, argillaceous schist, phyllite, and minor
limestone that is bounded at the base by the lowcst extensive band
of. limestone above the Rono formation, and ot the top b~ the limy
argillite and limestone thot mark the base of the Nelway formetion.
It is almost equivalent to the laitlen phyllite of the letaline
quadrangle (16),- but excludes ‘the basal quartzite member of thdt

' 4
formation.

The Laib group is widely distributed in Salmo map~aren,
where it occupies the centres of the synclines on either side of
the Sheep Creek anticline, end also the limbs of the plunging
anticline that crosses Pend d'Oréille River.

No complete sgg?ién of the Laib groué hos been found in
Salmo map-srea. Near the Intornctionsl Boundery, south of the
South Fork of Salmé River, the lower part of the group, above the
limestone band, consists largaly of argillaceoﬁé quartzite with
intercalated schist. At stratigraphically higher horizons, schist,
which is locally pglpar%bpﬁ,'pr&dominates over guartzite., In the
Metaline quadrange (16, pe 15) the minimum thickness of the laitlen
phyll}te, whigh_}§1y9pghly equivalent to the Laib group, is estimated

to be about 5,000 feet. Just beyond the north edge of Salmo map-area,
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o section of the laib gréup totalling 3,032 feet was measured. Tho
1ow§r members consist largely of quartzite, whereas the upper
members are meinly schistose, arenccoous nrgillito, with e little
1imesfone.

' Wiest of the éheep Creek anticline, limestone is rmch more
abuﬁdant ot tho base of the Laib group, On Reno MHountain there are
at least two bands of ligegtong, and ot the H.B. mine farther west
the limestone has at%ained an spparent thickness of 3,200 fect, The
overlying strata that occupy:thnfsﬁnclinorium botween the H,B, mine
and Reno Mountain consist of argillaceous quarfzite and slaty
argillite.

These rocks can be traced southward to the Soﬁth Fork of

Sdelmo River, béyond which o rapid lithological change in the upper
members tekes place. The lower part consists mainly of‘limestono,
-and the upper part counsists of carboncceous slaty argillite and
.black limestone. These two parts of the Laib group form such
distinetive lithologiesl units in the vicinity of Pend d'Oreille
River that Okuliteh (13) rogarded them es two formstions, A
section of the lower of these was moasured by hin near Roeves-

Macdonald mine, and consists, from top to bottom, of the following:

Thickness
Feet

Grey ond black limestone, in port
Siliceous, thin bedded o;o‘.--a-oouo-ooocoo'oo 300

Phyllite end black micaceous and
g!‘&phitic Sl&‘.tes .?.l‘.ll@.c..03..‘..’.‘.“‘..0» 75

Thin-bedded, platy, magnesian (?), buff
to grey limestone i.'.‘oc.c....00-0-‘0-00;.0..’ 500

" -Grey to black, -calcareous phyllite and
black and rusty slate, voriable in . .
thickness ....;.‘.’ﬂo:‘..."...".‘."DO'..Q". 500

Grey, massive and banded limestonc and
dolomite, in beds % to 1 inch (main )
Reeve’s-M&chnald lmeston@) Cevecsensevoes ;359 o 850
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Whitc to buff, platy quartzite and phyllite seeee 1,000

Thin—b@dded, grey liIfLGIStOne ss0ssss0nctssasnenee 300
Total thiclincssee 3,225

Of the upper formetion, Okuliteh gives the following
description:

“"The formetion consists of black and dark groy slates,
dark phyllites, and some thin bands of black limcstone., This
assemblege of rocks was very wosk structurally dnd wns intensely
folded ond ocut by strike faults of undetermined displecement, Its
true thickness is, thereforo, impossible to determine. Estimntes
made in different parts of the . vary from 1,500 to 3,400
feet., It is 1likoly that the lower figure is nore nearly'cdrrect.
The formation is more argilleceous in its lower part and becomes
more calcareous in its upper portion,”

Okuliteh regarded the two formations as prbbably in part
correlative with thg lower part of the letaline formetion, Which
they most closely resemble, In view of their grent thickness, and
the fact that they appesr to grade laterally into.the Laib group,

#he present w?iter prefers to regerd them as older thaon the Metalinc
formation and, thereforc, of Lower Cerbrien age. Without the cid
of fossils, however, no exact correlation can be made, and o
thorough search of these formations by Okulitch in the vicinity
of Pend d'Oreille River failed to discover any definite fossils,

In 1948, the writer'collectéd pleosponges in the eastern part
of the map-area from the 200-foot band éf linmestone at the base of
the Laib group, from a point 1,000 feet south of the Intornational
Boundary to & point nearly 5 milos to the north. Further collections
were made in 1949 by Okuliteh from the southern pert of this.band.

He states (15) that the following specics heve been identified:
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"Ajocicyathus osilinka Okulitch cnd Roots

A, nevadensis Ckulitch
* "K, purcelionsis Okulitch

“E. undulatus Okulitch

K. sp.

“Archacocyathus aotlanticus Billings
Archacocynthallus sp.

Coscinocyathus efe miniporosus Bedford
Coscinoeyanthus dentoeanis Okulitch
Co Spo -

“Combrocyathus amourensis Okulitch
Carbrocyathus ¢f . doneldi Okuliteh
Combrocyathus columbinnus Okulitch
Cambrocyathus spe.

Copleicynthus laninosis Okulitch

Ethmophyllum whitneyl Meek
Ethmophyllum americonum Okuliteh

'Ethmoﬂhyllum'sp.
Eucyothus c¢f. obliquus Okuliteh .

Paracoscinus sp.
Protopharetre spe.

"....the pleosponges are of Lower Cambrian agc."

No fossils other then wo%m burrows have been found betwecon
this horizon and that from which fossils of ¥iddle Cembrian age have
been collected, nesrly $,000 fcet above. The b&undary between the
_ Lower and Middle Cembrian has, therefore, been drawm arbitfarily at

?

the top of the Laib group.
Because of the similarity of fauna, Okuliteh correlates
the pleosponge beds of the Laibd group with the'Donald formation of

the Brisco-Dogtooth area of British Columbis, ahd the Old Dominion

limestone of Stevens county, hashington. -

£y

Nelwmy Farmaﬁion
The Nelwsay formation,‘which is;namod from Nelway in the
" south part bf the map-area,:is not widely distributed in Salmo
‘map-area, being coﬁfined to a na;;ow:belt exﬁending from Stagleap
Créek to Pend d'Oreille Ri&er e;cept for o sngli erca north of the
river near the western edge of the map-sree, It mey be correlated
with the 'Metaline limestone! of the Metaline quadrengle, Washington,

which has been exsmined in detail,.and, near Metnline Falls, provides
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the following section measurcd by Park and Cannon (16, pe 18):
Thickness
Foet

Mottled dense grey limestonc; few
chort Nodules seseercssssserscsscacssseevsscsone 150

Mottled dense grey limestone; moany
chert NodulcsS sseeesscecscocssosssssconsnsosccns.n 450

Fine~grained, crearwmcoloured dolomite,

perticularly in upper part; alternating

layors of block and white dolomite sssssesssees 1,200
Interbedded limestones and limy shales;

lOO&lly dolonitie 0800000000000 0c000c000aR0000DN 1,200

Total thickness eessese 3,000

In Salmo mapwarec. the lower part of the Nelwny formation
is best exposed on the South Fork of Salmo River west of Stagleap
Creek, and in the vicinity of Nolway. It is missing along
Pend 4!'0Oreille River, where thc middle dolomite member is in
fault contact with the upper part .of the\Laib groups The middle
member, consisting largely of créam weathering dolonite, is the
most widely distributed. The uppermost, }50-foot limeston¢ member
of the 'Metaline limestone' has not been recognized north of the .
International éoundary, but the down-faulted block of Nelwny
formation lying between Pend d'Oreillec Rivgr‘and the Beaver Mountain
volcanic rocks is regarded by Okulitch as consisting mainly of the
450=foot member of the 'Metaline limestone!,

The base of the Nelwey formation ié grodational into the
underlying Laib group, and haé been flaced by Pork and Cannon
(16, pe 16) where limestone predominatés over phyllite. For went
of a bebtter horizon marker, the.present‘writer concurs in this
definition. The top of the formation has been seen only in the
Metaline quadrangle where it is sharply défipéd ageinst the ovﬁrlying

Ordovician slates. No angular disoordanGO“hﬂsﬁbeen observed, although
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{t seems probable, in view of the fact that Upper Cambrian strata
are missing, thet a disconfornity exists,
The age of the fetaline forration, as determired from

Metaline Falls, Weshington, wes given es I'iddle Cambrian, and

..... r o

“apprdxfmdﬁéij édﬁivﬁlent to that of the Stephen formation of

Field map-area, British Coluﬁiia. Howell (8, pe 1169) subsequently
stated that the fauna was older then the Ogygopsis fauna of the
Stephen formation,. apd. correleted it with the Lekeview of Idsho,
and Demnation and Pagoda formations of kontana, and with the lower
"part only of the Stephen formation.

In 1947, Okulitch'collected fossils from the same locality
across a vertical range of several hundred feet, and the following,
specles were identified (13):

Brachiopods
Acrothele sp,

Trilobites

Elrethina cordillerae (Rominger)
EL fecundsa Deiss

E, hybrida Deiss

E., erecta. Deiss . e
E;:E;;z;;éata (?) Deiss

E. lickensis Deiss

E, convexa Deiss

B. sp.

Elrathiella unisulcata Deiss
Elrathiella sp.

Ehmania sp.

Ogygopsis klotzi Rominger

Bathyuriscus formosus Deiss

Taxioura (?) sps
Olenoides cf. serratus (Rominger)

Kootenia rugosa Deiss

K. subequalis Deiss
Pachyaspis typicalis Resser

Zachanthoides romingeri Resser
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Two years later, Okulitch (15) revisited the fossil
locality, end concerning it says: “the trilobites occur in two
zones in the middle Metaliﬁe for~ation. The lower zone consists
of thin-bedded shal& limestone, well exposed in lower lletaline Falls

quarry. The dominant forms in this zone are Elrathia, Elrathiella,

and Elrathine. This faunal zone is very similor to the Pagoda lime-
"stone described by Deiss in hiontoana. Some 200 feet above this zone,
in the upper operating ocuarry, in derk blue to black limestone, is

the second trilobite zone containing Ogygopsis, Neolenus, and

'fEirathia. This zone is similar in contents to the Stephen formaotion
of British Columbia",

Two very poorly preserved trilobite pygidia, reported oy
Okulitch, ond a frogment of Conulites are the only fossils known

to have been found in the lNelway formrtion of Salmeo map-area.

ORDOVICIAN

Active Formotion

The Active formation is named from Active Creck iﬁjthe
north pert of Salmo map~area. It is found in two, small, isolated
localities within the map-area. The smaller of these crosses the
International Boundary and the South Fork of Salmo River near the
mouth of Stagleap Creek and forms a wedge-shaped fault block
bounded on the west by strata of the Nelway formation and on the
east by the upper part of the Laib group; It consists mainly of
slate, in port arenaceous, and near the centre of the block is a
wide band of white quartzite that may be the extension of o black
guertzite band seen near Buﬁker Hill mine to the south (16, pps. 20,
63). The maximum thickness exposed is not more then 2;000 feete.
Mo fossils were discovered in those parts within Salmo map~aree,

but the extension of these rocks south of the International Boundary
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yielded greptolites (16, p. 21).

The leorger creac sf:Ordovieian rocks is cipﬁsed-aﬁ %he north
edge of the map-arec, along Active Creek., There thé bese of the
Letive formetion is not exposcd, and &he lowest memoers consist

" of three bands of grey erystelline iimestone, each about 100 fect
thick, seperated by slaty crgillite more then iOO fee% thick. One -
‘of these: limestone bands hes been troced elmost continuously around

. the southern periphery of the gronite stock.,

Above the limestons 5ands the forﬁaﬁion consists lergely
of slate, which bccomes more crencccous necr tﬁe toﬁ of the
formation where bonds of zrgilleceous quh;tzite appea;. |

- It is impossible to obtein an accurnte measurement of the
thickness of the Lctive formation. The apparent thickness veries
greatly to a moximum of 4,500 fect, but thickening by flowage and
folding may havo token place. Park and Cemnon (16, ps 20) have
given a figure of 2,500 feet for the moximum thickness of the
corresponding 'Ledbatter slate!, ;nd it seems probeoble that the
Letive fbrmation.is at lecst as thick, R

T 1947, the writer (9) collected whet cppeared o be
e poorly preserved gastropod from the slate talus east of .ctive Creek,
200 yerds north of the north edge of Salmo mep-ares, at an elevation
of 4,000 feet., L tenbotive examination of the fossil was made in
the field by vkuliteh, who expressed the opinion thet it.might be
Hormotomn or a similar gestropod of probably frenton (tiiddle
Ordovicien) ages

In view of the importance of obteining more information '
the writer revisited the locality in. lS49 . sccompeinied by Dra Okulitch,

and a number of specimens of groptolites were collected. The

following report was made upon this collection by 'Dr., ilice E. Wilson:
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"Tetragraptus ? spe

Didymograptus sp. A neer D. hirundo occideutalis Ruedemann

D. spe B.
Dicranogroptus spe

Climncograptus ? 5PDa

.

"Phe groptolites aere not well enough proserved for specific
determinétion, but the genera appecr to correspond more to those of
the upper horizon of the Ledbetter beds. It may also be significont

that the better preserved specics of Didymograptus resembles o

Glenogle form,"
From the above informotion, the sctive formotion is
presumed, in part at least, to be reprosentative of early kiddle

Ordovician timo,.

ORDOVISIAN(?) ..ND L.LTER

- Seeman Group

The Seeman group is namea frém Seeman Creek north of Salmo
map-area. It is exposed in the upper part of Hidden Creek Velley,
and along the south slope of Porcupine Creek, which flows westward
beyond the north border of Salmo mnp=aree. |

No accurate measurecment of the thickness of the Seeman
group is possible, but it appears to be about 5,000 feet thick.
Near the base, whitec quertzite and limestone predominete, btub at
higher horizons schist cnd argillite become more cbundont,

The contact between the underlying Active formotion and
the Seeman group is exposed along The ridge separating Lctive.and
Hidden Creeks. Here the slaty argillite and crgillaceous guartzite
of the upper pert of the ..ctive formation grade over a short distance
into white quartzite, crystalline limestone, and schist of the

Seemon groupe. The bese of the group is defined as the base of a

calcarsous argillaceous quartzite of distinctive appearance,. Owing
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to leaching of the calearcous éatorial, thin lonticuler lomina
stond out on the weathered surfeco. This horizon marker wes traced
from necyr the Hidden Creck gran{te stock erstwerd to beyond the
smoll loke at the heed of iLotive Creck,

The top of the Scecuon group is oxposoé only in the wvalley
of Poroupine Creek, Here, white quortzite ana schist of the Seeman
group groade into.aréillaceous quortzite cnd crgillite of the over-
lying Ymir -groups - .

The age of the Secmru group is not known, It overlies
the Active formetion of Ordovician age end underlies the Ymir
group, which, fo; reasoné to bg éresented later, is presumed %o be
of, or meinly of, Trinssic nge. Evidence oé post-Oréovician
sedimentation is found in the l'etaline queodrongle, where fossile
iferous limestone ot leas? TOO fget thick yioclded fossils of

Devonian or Lower Ilississippion age.

TRIASSIC .KD(?) E.RLIER

Ymir Group

The ¥Ymir group derives its name from the town of Ymir,
and only & small part of Scalmo map-area clong éalmo River is
underlein by it. The group consists of a thick assemblage of
slaty argillite and argillaceous cquartzite within the mep-areo,
but limestone bands appecr farther north in the northern extension
of this belt of rocks, necr lolson. In the Ymir area, the maximum
apparent thickness of the group is about 7,000 fest, becoﬁing
thicker towerd the north, but it is probeble that isoelinal folding
hrs repeated ‘soms of the beds,

The Ymir group is underlain conformsbly by white quartzite

" and schist of the Seeman group, and this contact is gradationala
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The upper limit.of the Ymir group is sharply defined where argillite
gives way to thick flows ond-agglomeratés of the Elise formation,
This contact was observed in only one locaelity in Szlmo map-ares,
near Saelmo River. The exposures there arc not good, oné the relationship
between the Ymir group and the £lise is not clear. To the north,
however, excellsnt exposures are seen northeast of ¥Ymir, and indicate
that the basal flows of the flise formation ovorlie'theiYﬁir group
with no angular discordance.

The age of the Ymir group is not known as no recognizable
fossils have been found iﬁ'ﬁt:' The group has boen traoced northe
" eostward to the 117th meridien, where it sppears to link withi the
lithologically similar S3locnn 'series!, whiéh has been traqe@
southward from the Slocén arec by Rice (17, lap 60?&). The Ymir
group, then is ?ega}ded £s equivalent ot 1east’in part to the

Slocan 'serics', which is probabiy of Triassic age (2, pps 60=61),

TRILSSIC(?)

\

3

Elise Forration

The 'Rossland volecanic group' as defined by KeConnell
and Brock (1904) consists of three formations. To the oldost of
these the writer applies the name Elise formction, because it is
well'exposgd on the western slopes of Elise Mountain in Ymir map-
area,

In Salmo mapearea, rocks of the slise formetion do
not appear{té»beas widely distribyted as.was formerly thought, and
only a few, reiatively small, isolated.areas underlain by these

K

rocks were discovered.,

.

L4

The Elise forszrtion consists of ondesite and latite
flows, and agglomerate, the latter being more abundant in the

. lower part of the formation. Bonds of tuffacecus argillite up to

200 feet in thickness have beon observed. - Irregular bodies of
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cugite porphyry are co:mon, being nore nunorous near the top of the
formation. Thc minimurn: apparent tmloknoss of tho forpﬂtlon is
obout 9,000 foot. -

_Tho Blise -formetion is uhderlain eohformatly by the
Yrmir groupgand ovurlein conformrbly by strote of the Eall groups
The age is, therefore, proocbly Triassic, but may infpdrt be

Lower Jurassice.

JURASSIC LMD (7) CRLUTLCEOUS
Holl Group
The Hall 'series! vms defined by Drysdelo (6, ppe 27=29) from
Hall Creek in the Ymir area, where he estirnted the thiekness to be
7,000 feets It is quite widely distributed in the northeast pert of
Salmo hap-&rea. ft consists of orgillite, sondstone, snd conglomerate,
with minor interbodded flows, cnd bends of pyroclastlc rocks, pearticularly
in the upper part. Drysdale inferred thot these sedimentary rocks are
of continental origin, but although they hrve yielded plont fragments,
norine fossils are present., It is probadlec thet the sediments were laid
down under necr-shore conditions,
In 1948, o collection of fossils from the Hall group was mde
on the ridge south of Porto Rico Creek, to the north of Selmo map-arse,
An exdmination of this collgctioﬁ was mede by He Frebold of the Geological
Survey, who makes the following stetoment concerning thom:
"Ammonites spe¢ indet, 1
This ermonite is possibly a Stephanocercs.
Ammonitos spe Indub, 2 .
Imprint of a whorl frogment w1th finer undlvlded ribs
and keel . May be comporeble to some Dumortieria forms
from the Upper Lias,
Age: Lower part of ¥iddle Jurassic possible for ammonite
spe indets 1; upper part of Lower Jursssic possible for
Lyvmonito sp. indet. 2, No exsect dotormiration coan be

mede. Fossibly the boundary between Lower and }iddle
Jurassic is represented at this loeality",

" In 1949, several collections from Salmo mep-nres were also

" reported on by Drs Frebold:
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"Fl 494, West side of Archibald Crock between first and sccond
tributerics.
Elev, 3,700'. ) '
Armonites spe indetsl
The form is sinilar to Lrictites from the Lower Liss,
but the type of the ribs (occmsionzl prescnco of
divided ribs) speoks more for Durmorticric from the
Upper Lias. Unfortudctely the statc of preservetion
is so poor thet an exact detorminntion cannot be nede.
ALmmonites sp. indet. 2
Very poor and weal inprint of o smollor armonite, very
different fron ,rmonitc sp. indets l;-both in goneoral
shape ond in the kind of ribs; apparently: narrow
. unbilicus, higher whorls, very fine ribs. & keel is
present, but it is not clear whether this kesl lies
betwecn furrows or not. The form may belong to a fine
ribbed type of the family Harpoceratidae from the
Upper Lias, but on exact determination is impossible.
Ammonites sp. indet. 3 . .
Weak and poor inprints of smcll ammonitess Perhaps
young specimens of Lmmonites sp. indote 1
Lget Upper Lias?
"F1 49B. West side of isrchibald Creek betweon first and sceond
tributaries,
Eleve 3,9507,
Ammonites -sp. indete
Weak and ‘badly preserved imprints of smmonites, mostly
similer to Lymonites sp. indet. 1.0of 71 49. (mentioned
above ).
4go: Upper Lias?
"Fl 49C. West side of Archlbald Creek batween'flrst and scoond
tributaries.
Elev. 4,000',
hrmonites sp. indet,.
Poor imprints of indeterminnble armonites, one of
then showing sinilarities to irmonites spe indet, 1
of F1 49. and i, spe. indet of Fl 49B,
Lge: Upper Lics?
‘"F1 49D, Vest side of Lrchibald Creek between first ond second
tributaries,
Elev. 4,100°',
Lmmonites sp. indet. 1
Badly preserved., In shape and in the type of thc ribs
similer to Lrmonite sp,., indet. from Fl 49: and related
forms from Fl1 49B and C. MNay be samc speciese
Armonites sp. indet. 2
Some very badly preserved indetermincble fragments of
ammonites. One of them has apparently divided ribs, the
other one shows a rin intcrecalated between two undivided
ribs. e
sgetr Uper Lias?
F6 49, East side of Beaver Creek about 2 nilcs northeast of
Fruitvaele, west of Salmo map-area.
Elev. 2,700!,
Ammonites sp. indet.
Lige: Indeterminanble. May be Lias.
F10 49. Bast side of .iirchibald Creek, Salmo map-aren,
.‘Blev. 3,950,

»

“

.
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Imprlnts of small 1ndetcrw1nrblo mmﬁonltcs.
HgoR Indetcrrlnablc.

A plant fragment was collected cbout three=-guerters of o mile
northeast of Parks., ei. Bell subriitted the following report:

"This is & small fraguent of o cyeadooid, either o Pterophyllum

or o Ptilophyllum. It certninly denotes o i.wsozoic age ond resembles

‘species found in the Lower Cretrceous or Uppur Juressic”.

From tho top of the scme ridgs, about 7,200 feet ct N.5°E.
fron Parks, two collcctions of maripe.fossils were medo in 1949 by
R, Mulligan and oxamincd by Dr. Frebold:

"Cats No, 17240
Ammonites sp. indect,
Badly preserved imprint of e whorl {Juressic or
Cretaooous forr)a.
Many badly preserved pelecypdds, smong others Lima spe,
Pecten sp., Pleuromya sp.
Corals
Age: Jurassic or Cretaceous
Cet, No, 17237
Belermites sp. 1ndet. (Jura851c or Cretaceous form).
Yoy badly preserved pelecypods, apparently seme feuna os in
No. 17240,
Corals
Age: Jurassic or Cretaceous™.

; From the a%ove infgrna?ion,eit con bo tentatively inferred
that the miqdle part of the Hall group; containing the ommonoids, is
of Jurassic, possibly of lete Lower an@iearly Eiéﬁla Jurassic, age.
The exact age of the upper part, odgfaining the pelecypods and o plant

fragment, is uncertein, but may be Jurassic or Cretaceous,

JUR.SEIC OR CRET.CEQUS

Becver Mountain Formation

The Beaver Mountain formation was first deseribed oy McConnell
end Brock (1904) as the Beaver Mountain wolecanic group. Brook noted
the fresher appecrance of these rocks on Beaver (Kelly) Mountain in

conparison with those of his 'Rosslend Voleanic groﬁp‘, and concluded

that they were younger., This feature wecs observed indépendently
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by Daly (4, pp. 352-354), who included in the group sedimentery
rocks of the 'Holl groun'. The present writer refers to the
volcanic rocks os the Beaver lountain formntion.

45 Brock and Daly suspected, the Beaver Hountein formetion
is more extensive than os shown on their meps. Indeed, most of the
volennic rocks in Salmo map-nres belong to this fornation. In general
they becr o close resemblnnce.to the rocks of the Elise forrstion, and
it is only when the fossiliferous sedimentary rocks of the Hall group
are delinected thot the voleenic ro-ks con be placed in thoir propeﬂ
stratigraphic position with éonfidencc. The torm 'Rossland Vblcan}c
group'! might be retained for thesc rocks vherc such distinetion
cannot be mede.

The Beaver lountein formation consists of andesite aqd
latite flows, agglomerats, augite porphyry, breccia, and tuff,
r

Interbedded argillite, beering plant rermeins, occurs in the upp

part of the formationes The total thickness cannot be accurately

NN - SR . SRS L Sl

mecsured, but rust be several thousﬁnd foet,
The bose of the forration hes been placed at the top 0% the
highest bond of argillite of the underlying Hell group. The toé of the
formation has not been observed. i
The age of the Beaver lountain forration is not known with
ceceuracy. i few obscure, longitudinally ribbed or striated stems
were collected on the crest of the ridge west of Kelly Mountain, but
are of no wvalue for age determinsation. The formation overlies with
conformity the Hall group, of which the upper port islﬁelieved to

i

be of Jurassic or, possibly, Cretaceous afe. The Beaver Mountain

+

- formation is, therefore, probably of Juraésic or Cretaceous age. It

is, however, unlikely that it is of Upper :Cretaceous ege, bocouse

there exists o few miles to the west a cohglomercte thot rests with

t
'
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great angular discordance upon the 'Rossland Volcanic group', and
which yielded plant fragments of pfobablé Upper Cretaceous age

(Wo Ao Bell, personsl communication)s

Tortiary(?)

Conglomerate of possible Tertiory age was observed on the
west ;ide of Stagleap éreek, one=holf mile from the mouth, at an
e}evation of 3,140 feet., Abouk 10 feet of the conglomercte is
e?posed. The roundstoncs, which arec up to 6 inches in diameter,
éonsist of quartzite, black argillitc, and fine-grained granite,
and arse mgderately'we}l roundcd, but ﬁot well sorted. The matrix
consists of & hard, limy cement. Thc conglomorcte rosts unconformobly
upon dolomite: of tho Nelwny formetion, with o northerly strike and
a dip of 20 degreces cost, and probably roprosonts on crosion romnont

of more extonsive deposits formed in tho wnlleye

INTRUSIVE ROCKS

»

NELSON INTRUS IONS

The Nelson intrusions consist of granite (meinly porphyritic),
gronodiorite, quartz diorite, syenite, end monzoniteo, togecther with
numerous, related cplite and lomprophyrc dykes. The similarity
in the appearance of those rocks suggest consonguinity, end for want
of evidenoe to the contrary the writer h;s followed Walker in
relating them all to the Nelson batholith,

The Nclson intrusions have been fully described by Walker
(20, pp. 13-18) and the writer has little to zdd to his descriptions.
The inbrusions ocut the Beaver liountain cnd all older formations, so
that they are of post Lower Jurassic oge. An accurnte upper limit
to the age has not been estavlished, but in the Roaéland area to the

west conglomerate of probable Upper Cretaceous age rests with a

lorge angular unconformity on the 'Rossland Voleanic group!, and it
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is probable that the Nelson intrusions were emplaced during the

orogeny that preceded Upper Cretaceous sedimentatione.

SHEPPLRD INTRUSIONS
Lleng Pend 4'Oreille River, near the west edée of the map-
area, are two smallstocks of mediumegrained, rusty weathering,
leucocratic granite, This granite closely resemvles the Sheppard
granite fartheér west ih the Rossland ares, whére it intrudes
conglomerate resembling thet of Sophie Mountain, from which plant
remains of probatly Upper Cretéceous, or possibly Tertiary, age
wore collected. The age of the Sheppard intrusions is, therefore,
probacly Tertidry. : '
.STRUCTURE
FL_ULTS
The largest fauvlt in Salwo map~area is one bf.great complexity.
It crosses the map-area from southwest to northeast, but changes strike
along its course. Where it enters the map-arsa on the west, about a mile’
northef Pend d'Oreille River, it strikes about east., Thence it swings
northeast and is obgcured by a large granite stock, but appears agaiﬂ‘
west of Selmo River, near the mouth of Sheep Creek, What is believed \
to be a continuation of the same fault truncates the folded rocks of
the Sheep Creek camp on the north and then strikes north into Ymir
ma%—area, where it can be. traced for many miles,
Llong this fault the vertical displacement is great, as the
Beaver lMountain formation is brought into contact with strata of Lower
Carmbrian age in the southwest part of Salmo map-area. Wherever this
contact has been onserved, particularly west of the map-erea in the

lower reaches of Peqd d'0reille River, the rocks are highly sheared,

This conbtact has long been regarded as unconformable, but support
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for the writer's view thet it 15 o foult is derived from the fach
that no evidence of & structural unconformity in strata ranging in
age from Late Precembrian to Jurassic has been observed in Ymir
map-area & few miles to the north., This fault dips steeply at all
points examired, end thé rocks on its northwest side have moved
downward. relativé to those to the southeast. The foult displaces all
rocks of Beaver lLiountain age or older, but is pre=betholithic in age,
end appeers to control to some degree the shape of .some of the
intrusive bodies along it, particularly in Ymir map-area. .

' The second most prominent fault in the mgp-area is the
Ripple Creek fault, first observed oy Dely (4, Sheet 7), and
independently noted oy Calkins end MacDonald (3). Walker confirmed
the pfesence of this foult, but Perk and Cannon (16, ppe 33-34)
exprossed doubt concerning its existence, The present writer, however,
agrees with the earlier writers, It is a tear fault, as it was
formed at the time of folding. The stress thet developed it was
concentrated largely to the north of the fault in an easte;iy
direction, and resulted in overturned isoclinai folds on éﬁat
side and comparatively open folds to the south. This differential
movement caused rotation of the strate in the vicinity of the fault,
and widening between the Ripple Creek foult and Ehe branch fault
that éxtends.up the South Fork of Salmo River., ks a result, the
wodge~shaped block south of Lost ilountain moved westwhrd félative to
the surrounding rocks, thereby accounting for the opposite directions

‘of movement on the two foults that mark its flanks,

L second bronch of the Ripple Creek foult truncatos an
anticline exposed necr the United Verde property.

‘The Ripple Creek foults dips verticelly. South of Lost
.Mountain, the Quartzite Renge formetion, which forms the‘core of

the Sheep Creek enticline, terminetos abruptly ageinst the fault,
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beyond which tho onticlinc plunges 30 degrees southwest. This
suggests o downward movement on the south side, but it‘may be that
the Quartzite Range formetion hes been squeczed up at ghis point
owing to the tight folding on the north sidc of the foult.

The average horizomtal displocoment of the Ripple Creek

foult, from the southeast corner of the mep-cres to the point whore
it enters the valley of the South Fork of Salmo River, is about.
4,000 feet, the north side having moved’easfward. Farther west,
however, the horizontal displacement decrcased to where, ot the
mouth of the South Fork, the movement caused only warping of the
_ strata of the Laib group.

L third prominent feult is thdét which extends from Pend
d'Oreille River northward beyond Parks. The southern pert of this
fault appears to have displaced the larger, ensterly trending foult first
described. Near Parks, the fault is more evident where strote of the
- Hall group have beenyfaulted against voleanic rocks of the Boaverton
Mountain'or Elise formations, fha dip of this fault is nenrly
vartical, and the west side hos moved upward relctive to the enst side.
' Llong the south part of the fault there secms to heve been also a
movement of the west side northward, The displacements resulting
from these movements are unknoﬁn, but are apperently in excess of
1,000 feet,

Normel faults of lesser disi lacement wore observed in scveral
localitiés, One sﬁch fault separates the upper part of the Laib
" group from dolcmite gnd limestone of the Nelway formation north of
Pend 4'0Oreille River. The wedge of ictive formation at the International
Boundary forms a grabén bounded by normal faults. Rewverse faults
are also ‘represented in*Saimo map~ares, and some of those appear to

have formed channelﬁays for mineralizing solutions. The fault on the



enst limb of the Sheep Creck anticline, nnd thosc east of the
Emerald and Jersey mines aﬁd the Trumen property are of this type,
and displocement along them has amounted to ot lonst scvercl
hundrods of feet,

Lbout 6 miles northeast of Salmo the summit of the ridge
co£sists of gently folded orzillite end limestone. These strats
differ greatly in structure and lithology fron the rocks bolow and
to the north, and their occurrence ct this loenlity is probably
due to gverthrusting. The fault that crosses the Internntibnal
Boundory 3 miles cast of Helwny Is poorly exposod, but may also be
of th; overthrust types.

No tectonic pattern governing the faults of Salmo map-arca
hes yet been discerned, bubt such a pattern mey be apparent when the

study of the adjoining areas to the west and north are completed.

FOLDS |

The structure of the é&stern p&rt of Salmo mep-area is,
broadly considered, monoclinal, but revsrsals of dip in the Three
Sisters formetion suggest thnt open folding has teken place within

'

that part of the monocline between Monk ond Panther Creeks. This
‘monoclinal structure is terminated by the syneline that trensgresses
the map-area from north to south, end that is succeeded on the west
by the Sheep Creek anticline (ggg_mnp end structure~section DTE).
This anticline is isoclinal and overturned, most of the dips being
to the east, It is termineted én the north by a fault, and to the
south it plunges southwestwerd and is lost in the open folds near
.- the Internationsl Boundary. On the west limb of thé Sheep Creek
anticline is a small isoélinal fold on.whicﬁ lie most of tho
productive mines of the Shesp Creek camp, Fartﬂer west, & more
open syncline is underlain by strate of the Leib Eroup, and beyond
this to the west is an anticline thet plunges southwest in the

vieinity of Pend d'Oreille River.
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In nost of the localities wherc deteiled nepping has been
done within those broad structures in the Pelaecozoic rocks, smaller
folds have indicated o complexity of structure beyond the limits
of adequate representation on the scdle of the writor's investigations.

Folds in the Mesozoic rocks appear to bo'qbrenébgn than
those in the older formations. On Mount Kelly, o syncligc plunging
southwest is probebly terﬁinﬁted by é fault. To the east, lies &
broed enticline in the valley of irchibald Creek, Ferther north,
across the Great Nortﬁern railwaf,'thé folds are even more open, and
plunge gently southysoutheést. Syneclines occupy the west side of
Keystone Mountain, Erie lMountain, and the crests of the fwo ridges

to the west.

ECONQIIC GEOLOGY

PL..CER DEPOSITS

The earliest recof&éé discovery of placer gold in British
Columbia was made at the mouth of Pend d'Oreille River in 1855.
Since that time activity on placer workings on Pend d'Orgiile and
lower Selmo Rivers hes been reported, and smaoll operations are

now in progress.

LODE DEPOS ITS

Salmo map=-area has long becn recognized as & leading
‘ ?roduoer of metals, particularly the Sheep Creek camp, which ranks
£ifth in the province in total production of gold., In addition to
gold and silver, leéd and zinc have been produced from wmines of

Salmo area, either as a by=product of silver end gold mining, os in the
case of the Hunter V and Arlington ﬁines, or es the principal metels,
as at the H.ﬁ., old Emerald, Howard (Durango),'Reeées-Macdonald, and

. others. Of the other metals, only tungsten and iron oxides have been
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shipped, the former frorm thc new Emerald mine, snd the lattor

from the Lomqndf(International Lead and Iron) minee

GOLD

Between 1934, when the price of gold was substantially
incrensed, snd the early years of World ¥er II, the gold-producing
mines within Salmo map-arec wore active., During the later yoars
of the war, difficulties in obtaining labour and materials forced
gany mines to close%agnd subsoquent to the wor: the high ¢ost of
labour Qn& raterials forgcd the closing of many more gold-producing
nmines, ALt present only the érlington and Sheep Creek gold mines
are operating. -

liost of the productive gold mines lie within the Sheep
Creeck cemp, and a report on these, by T,H, I'athews of the British

Columbia Department.of.liines,.is:iw preparation.

[

ZINC—LﬁAﬁ

The most active dcvelopmont cnd nining is ot prosent
centred in mines that contain lead and zinc orebodies, all of
which are replacement deposits in limestone. Most of the orebodies
are confined to those §arts of the limestone strete that have bcen
hydrothermally altered to.dolomite and, more rarely, to skarn, In
the Reeves-lincdonnld mine, the orebodies are contained within an
envelope of dolomitized lirestone, which oxtonds ﬁp to 40 feet from
the orebodies,  The ssuwwe conditions were obsecrved iﬁ the H,B,
mine where the dolomite envelope extends from 5 to 56 foet beyond
the orebodies. In the Jack Fot property, the’org is likewise
_contained within & dolomite envelope, but patches of caleite, which
may be later than the ore, acre said to oc cur with it. L% the Truma
property, no relationship bebween ddlomiti;ation‘and ore could be
found. In the Jersey mine, ore'occurs only where dolomitizétion

or the development of skarn hes taken place.



Reeves=Macdonald

The Reeves-l’.cdonnld mine is on the north shore of
Pend d'Oreille River, about a mile upstream from the mouth
~of the Salmo, and is reached by road from either Felvmy or Waneta.
It is a subsidiary of Pend Oreille tiines and Mhetals Company, of
Metaline Falls, Washington, which has directed development work
in recent years. In 1949, a 500-ton mill was constructed and put
into operotion in Auguste Further expansion is planned.

The rocks at the mine - are limestonse, quartzite,'schist,
.and argillite of the lower psrt of the Laib group, and the orebodies
are replacement deposits within the main limestone members, The
principal ore mineral is sphalerite, but much pyrite and o little
galena are present,

The strate fortr the southeast limt of an entieline thet
plunges southwest. OSmell sigmoid folds within the limestone members
also plunge southwest end perhaps exert o structurzl control over
the orebodies, which plunge in the same direction. Cross=-faults \
with displacements up to severnl hundred feet were described by
Walker, and several smeller faults are prese;t. These foults may
also heve served to localize dolomitization or ore depositions

Three orebodies have been disco;ered but only one of these
' is now being developed and mined. This is the Reeves orebody,
which has been'trenohéd on the surface and intersected in ‘the River
adit, 8°O'fee£ below. An inelined raise was completsd, and stoping

in the upper levels has been in progress,

A second orebody, known as the B.L., is exposed in surfece

trenches several hundred feet northeast of the outcrop of the Reevet"'

orébody. The heavy overburden in its viecinity makes it diffieult to

determine the structural releationship of this orebody to the Reeves.,
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£ third orebody, several thouscnds of feot southcast of the Reeves

orebédy,5may be seen at low water on the bank of Pend d'Creille River.,

v

Michaely (Red Rock)

The Michcely property, owned by I'. kichaely of Treil, is on
the north side of Salmo River about 2 miles northeast of its mouth,
and is connected by & breanch road.ydth the Nelway~fianeta ronda.

The ;ocks on the property consist of limestone of ‘the
lower part of tpe Laib group, which forms o smaller syncline whose
_axis is parallel with thet of the mejor anticline to tho northwgst.
The orebody is a lenticuler mess of high-grade gelona-and -sphalerite,
.with some pyrite. It is exposed in zn open~-cut, and has been
intersected below by two short adits, the lower anout 60 feet below
the outerop. The dimensions of the orebody on the surface, as
given by Walker, are 65 feet.by € to 8 feet.

Several hundred tons of hand-sorted ore have. been shipped

to Trail by Mr. liichaely and his sssociates,.

Trumon (¥ons.)

The Trumen property lies between Lost Creel: end tho South
Fork of Salmo River. It is owned b& i.R. Clubine of Salmo, from
whom it wns optioned by the Velley l.ining Company, & subsidiary of
- New Jersey Zine Explorations Limitod, in 1947, Lfter some diamond

drilling had been done,.ﬁhe option was dropped.,
N

- s

Disseminated sphalerite and pyfite ocour in limestone
overlying an enticline of Reno argillite end quartzite, The
déposit is exposed 'in open-cuts on the caest limb of the anticline,

and on the west limo by en adit driven in from Lost Creek,

ggfsez.

The Jersey mine, at an elewvation of 4,500 fooet on the



north slope of Lost Creck, is sorved by the Emoreld road from
'Sheop Creek, It is part of tho Emerclé propcerty, which is owned
by Canndian Expioration Linited. |

With the postewrr fﬁll in prices of tuﬂgsten conéontrates,
the company divertoed exploration to the base metel depositg on
their Holdings and succeoded in blocking our lerge bodies of good
grede lead-zinc'ore.

The rock on tho Jorsey property is largely limostone of the
lower part of the Laib group. It has beon comprossed into open
folds, plunging gently southward, on the crcsts of which the mineral
depésité of the property arc found.' These orebojigs are rcplocements
of limestone by gelena, sphelerite, aud pyrite, mainly along bedding'
planes, but whoere broccintion of the limestone has occurred they form

snell, irregular, branching veins,

HoBa

The H.Bs mine lies on the north side of Sheep Creek cbout
o mile by branch.road from the Sheep Creek highway. It is controlléd
by the Consolidated I ining end Smeiting Company of Cannda Limited,
which has. carried out en- extensive development progrem during the
last 2 years. Drifting was extended southwerd onm the 400 level and
much dismond drilling was done.

The rock is mainly limestone end intercalated schist of the
lower part of the Leib groups Thé strata étrike approximotely north
end dip steeply eastward, |

The orebodies consist of sphalerite, with pyrite and some
galens, end form replacements in limestone. The mineralization appears
to be closely associated with strike faults, which apparently formed

the chennelwnys for the hydrothermel solutions from which the ore was

deposited,
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cel Pot

The Jaeck Pot property is on the south slope of Porecupine
Creek, near the north edge of the mﬁp—area, at gﬂ.elcvation of about
5,500 feet. It is owned by Eola H;ukedahl and associates of Ymir,
The property wns optioned in 1948 by New Jerscy Zine Explorations
Limited and exploration was cérried out during 1849, 4L rond was
constructed to the préperty f;om the Porcupine Creel rocd near the
mouth of ALective Creck, and externsive trénching %;s done, much of it
with the aid of a bulldozer.

The rock on the crest of the ridge cohsigts of an assemblage
of limestone, argillite, and argillaceous quartzite, ﬁhich.most'
closely resembles the streta of the lower.part of the Laib groupae
These roéks form open foids,.and conérast sherply in lithology with
those to the north, which are white quartzite, schigé, ond limestone
of the Seeman group. The.laéter strike go;éh, end th;ir dip 1is
nearly vertieal. It is prohanle thet a thrust~foult scparates the
rocks of these two groups, To the south is. the Hidden Creck gronite
stock, ang e few small bodies of fine-grained grenite end. monzonite
occur within the Jack Pot property.

The limestone members sre coarsely crvstalline and conbain
mony radiating clusters of tremolite crystals. . Pyrite and sphalerite
are widely disseminated, and are cormonly associabed with pyrrhotite
and & little‘galena. In onc place a 1little chalcopyrite was noted.

Ore minerals oeccur in limestone of toth the Lail and Seocman
groups, and appear to be localized in general near the fault
contact. It is probable thet this foult formed 2 channelway for the

mineralizing solutions.
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TUNGS TEN
merald

Prior to 1941 the Emerald mninc was known as & producer of
leed end zine., In thet yerr the British Columbia Departﬁent of
Minos found scheelite in skarn, which was submitted for rolybdenum
nssey, Further investigetion revealed a largo scheelite orebody
a few hundred feet below end southwest of the old workings., The
property was acquired by Wartime Metals Corporation and production
of tungsten concentrates was begun in 1942, 4Lt the conclusion of
the wer, the property wes purchased by Canadian Exploration Linmited,
which operated the nine until 1849, when the mill was convérted to
treat lead-zinc ore from the Jersey workings.

The rock consists of limestone and argillite of the lower pert
of the Laib group. DMuch of the limestone has beon altered to skorn,
and it is within this altered limestone thet the scheelite occurs,

The orebodies lie, in a trough that plunges gontly southward,
flankgd on the ecst by a fine-grained granite stoe and on the west
by e band of argillite dipping eastward. For a complete description
of the property, together with o detailed mep and cross-sections,
the reader is referred to o report by K.3. Hedley (18) in Bulletin

10 of the British Columbis Department of kines.

IR0V OXIDES

Lomond (Internctional Lecd end Iron)

The Lomond property, owned by G, Shallenberger, is situated
along-Lomond Creek, which flowé westward into Pend d'Oreille River
near the International Boundary. It is served by a short branch road
from the Nelway-Waneta road, |

The workings thet were deseribed by Walker (20, pp..62~63)
are for the most part incccessible due fo élumbiné, and presept

activity is centred in open-cut mining. on the banks of Lomond Creek,
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near three short adits.

The rock consists of slternate bonds of creamy dolomite
end black and white mottlod dolomite, which is typical of the lower
pert of the middle member of the Helwoy formntion. The generel strike
of the beds et this locality is enst to southeast, end the dip is
25 to 35 degregs southeriy., Tiw orebodies appecr to bo largely
confined to the creemy dolomitc strate. They consist of limonite.
énd henatite, which form irrcguler messes in tho dolomite, .Sone of
the orebodies contain gelcne end cerussite (leed carbonate), It is
presumed that the original bodios consisted of pyrite, which hes
been cormpletely altered tg lironitc and hematite, ond galena, which
is partly altered to crystalline cerussite.

In some localities the orebodies are numerous and as much
as 15 or 20 feet in diameter, but elsewher¢ they are small and
sparsely distributed.

Gelena and cerussite are hand-sorted and shippgd to Treil,
The'limonite and hematite are shipped tozmetaline Falls, Washington,

where they are used in the manufacture of certain types of cement,.
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