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SLLI~iO l:I..'.P-L.REL , BRITISH COLUliBl:';. 

INTRODUCTION 

Since the publico.tion of Wc.lker 1 s report o.nd mn.p on 
1 

So.lmo ma.p- o. rec. ( 20) i n 1934,, mo..ny pc.rts of the c.re o. ho. ve b e come 

Number s in parentheses c.. re those of ro-ferences in bibliogre.phy 
o.t end of this r eport. 

more o.cces s i b l e and much. c,ddi tiorn:.l informD. tion, both published o.nd 

unpublished, r e l o.ting to the geo l ogy of the o.r ec.. hc..s c. ccumul o.ted , 

In 1941, Rico (17, ]~o.p 6031.) del ine o.ted the for:mc.tions no.mod o.nd 

descr ibed in Windermore (1 9 ) end Lc.rdeo..u (21 ) rn.D..p- c..roo.s , and 

linked them wi th those of Sulmo nup-o.rcu . 

Subsequently, Park o.nd Co.nnon (16) dis c overed foss ils in 

the Meta.l i ne quo.dro.ngle , immodio.to l y south of Sa. l mo r.up- o.roo., 

i ndico.ting tho.t most of the forr.r.. tions tho.t Wo.lkor ·ho.d regarded o.s 

l qte Protor ozoic a.r e of o~rly Po.l o.oozoic.~go . 

In the neo.ntine , doto.iled rric.pping by mining goo l oe;ists heed 

r oveo.l od th,_e fa:ct thc.t tho str ucture of. p::-.rts of So.l no mc.p- o. r eo. 

is nore cor:ip l ox tho.n ho.d p r 0viously be on rec.lizod . The r osu l ts of 

somo of this deto.ilc d work i.vor.e pui:>.lishod by r~cGuiro ( 11 ) , o.nd his 

gonor o.l concl11~ i ons vro r c OJ.L:.~n10..:;. i n 1948 by Vic. thcws (orc.. l 

cor.rnunico.tion) , who c o.rriod on dcto.iled· geologico.l ~npping in the 

Sheep Creek mining. co.r.1p for the British Columbic. · Dopc.rtmont of Viines . 

In 194 7, the. writer commenc ed syshmc.ti c boolo gic(\l r,mpping 

of the Ne lson o.:ro8. , We:;;t Hc. l f , which i ncludes the· So.lr;io c.r oo. ; c.nd 

during thi~ o.:nd tho succocdinE; two fie ld son. sons obto. ined much new 

po.lo.eonto l ogico. l . str c..tigro.phic, o.nd structur8.l inforintion . Tho 

r esu l ts of this work hr..vo soonod significant enough c.nd in sufficient 

detai l to justify t he presont r oport ~nd r evis ion of the geo l ogy of 

the S o.lmo o.roa . 
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Tho o.cconpo.nying no.p no.y be rogo.rdod n.s o. supple111ont to 

I:fo.p 2991\ by lffo.lkor. Liber o. l use of his infor::.10.tion hc.s boon no.de 

by tho writer, o.nd in nr:.r...y pc.rts of tho r:c.p-o.reo. no c,dditiono. l 

field work vro.s done. 

The ·writor wishos t o express his gr c.titude to t hose who 

ha.vo o.ssistod hin in his ·work. v. J . Okulitch spent 6 wooks of 

the field soo.sons of 194 7 c~nd 1 949 in So.l no mn.p- c,roo. , collecting 

fossils o.nd studying th0 strc.tigro.phy, r.nd nuch of the inf'orr:mtion 

in his unpublished r epo rts hc.s buen incorporo.tod in this o.ccount. 

W. H. llo.thcws I1£.pped i n doto.il tho Shoop Crook cn.mp during the field 

seo.sons of 1948 o.nd 1949 1 o.nd kindly offered the present writer 

much of his informc.tion. H. c. Gunning of Now Jersey Zinc Exploro.tions 

Linitod, G. Gilbert of the Consolido.tod l.iining o.nd Snolting Conpo.ny 

of Co.no.do. Lir.tltod, H. Lo.kes of Cm'll).ctin.n Exploro.tion Lini tE>d, ' o.nd 

A. E. Buller of Pend Oreillo l.iines o.nd lfoto.ls Company ho..ve contributed. 
,, 

geologico.l do.to. . A . L. 1iic.J.lliste r o.nd R. i..:u l
0

ligo.n, who exo.nined the 

mp- o.reo.s t), the no rth, o.ssisted gr ec.t ly i n the interproto..tion of 

stro.tigr o.phy c.nd structure . Mr • :!iulligctn is o.lso r esponsible for 

the r.10.pping of thc.t po.rt of the ru:1.p-o.reo. tho.t lies north of the 

Greo.t Northern r o.ih1ro.y . Efficient o.ss istn.nco wo.s rendered i n the 

field by A. L. J:ilc!. llistor, VT. H. Dow, o.nd R . G. McCross o.n i n 1947; 

by R. Mulli go.n, w. o. Pollock, o.nd P. G. Hughes in 1948; o.nd by 

w. H.. Dow, E . M. Wilson, L. E. Lio.rjo.ncn , end W. Po.no.siuk i r. 1949. 

The writer is e specio.lly gro.toful to v'i . A . G. Bennett of 

the Yfo.shington Sto. t e Survey 1 o.nd to J. P. Thons on of Colville for 

their generosity in to.king tine to show hin some of the stro.tigro.phy 

o.nd fossil loco.litios of Stevens o.nd Fend Oroille counties, 

\ilio.shington . 
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GENERL.L GEOLOGY 

TABLE OF FORNLTIONS 

Period Jr ep:J ch 

Pl e i stocone nnd 
Re cont 

Group Jf fo r nc..t i on 

Unconformr.ble cont c.ct 

Lithol ogy 

' 

iGl a.cia. i .t ill; cln.y , 
' sn.nd .i> o.ncl 1:::r a.ve l 

! Concil omer a.to 
l 

Ter t i o.r y ( '? ) Re l at i onshi p not known 

i 
Shepp~rd i nt rus i ons jLeucocrGt ic gr c..nite 

j 

Ro l a.tionship not knovm 

j i 
i : i Gr c..nito , gr a.nodiorito , : 

Cret n.ceous (?) :Ne l son i ntrusions l quartz di oritc , i 
l monzoni te:. , syonito, 
l D.nd diorih ; a.plito i 
l ::-~nd l a.mp r ophyr o dyke 
! 

' ; ___.__ 

Int rus i ye con to. et 

.! 
Jurass ic or 

I 
B0n.vor Mountci.in Andcsito , a.gi::;l omor o.t o, 

Cr ot G. ceous forme:. t i on b't'0C•Ci ::C : t uff : 
! l o.t ite ; mi nor 
I 
I o.r gillito i 

I 
Confo r mc..b l e cant o.et 

Jur c..ssic c..nd (? ) I Hc.11 gr oup Ar gi llito , sc.nds t one , 
Cr otc..coous cong l ome:r o.to ; minor 

i 
volco.nic f l ows 

i 

Confo r mo.blo conto.ct 

i 
Trio.ssic (? ) I Elise fo r mo.tion Aggl omor o.to , a.ndos i tc , I 

l o.t i tc ; mi no r 

I 
o.r gi lli to 

! 

s . 



Mesozoic and(?) 
earlier 

Po.la.oo zoic 

Trio.ssi c c.nd (?) 
eO.rHer 

- ·4 

Conformable contact 

Ymir group IArgillite, sl ate and 
! a r gi llaceous qua.rtz-
1 i te; mino·r 1 i mes tone 
! 

r-~~~~~~~~~---~~~~~~~~~---~~~~~~~~~~~~----

Ordovicio.n(?) 
c.nd l a.ter 

Ordovici::m 

Middlo Ca.mbria.n 

Lower Crn".lbric.n 

Gro.da.tiona.l contQct 

Seomc.n group 

Conforma.blo conta.ct 

lWhite quartzite, schist~ 
i limestone; minor 
· a.rgilli to 

! 
Active for:rrntion/S l a.te, ur gillc.coous 

l · quc,rtzi to 
I 

bisconforI!lD.blu (?) contc.ct 

. ! 
Ne lwc.y forma.tion! Croc.m woc.thoring 

Gra.do.t iom'.l contnct 

Lo.ib group 

1 dolomite; liwnstono 
! o.nd o.rgillite 
! 
l 

\Argillito, a.rgi llo.ceous 
! qur,rtzi t o ; limestone 
! t\bundr:mt in western 
l pci.rt of the nmp- o.ren 
i 

Conform.'.J. ble contact 

Reno forrnc,tion Argi lla.coous quartzite, 
schist, o.rgi llito 

Conformc.blo canto.et 

Quc.rtzi t o Ra.ngo 
formc..tion 

Conformc.blo contact 

!White, somo gro en c.nd 
pinki~h quo.rtzite; 
mi nor a.rgilla.coous 
quc.rtzi te 



\ 
Proterozoic (?) 1 

i 
i 

Protcrozoic 

I 
I 

I 
! 
i 

l 
I 
I 
l 
I 
i 

I 
i 
i 
! 

I 

Winderme r e (?) 

Wi nd or ne r o 
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Three Sisters 
formation 

Oonform.o.ble cont a ct 

Gr een s rit, quartzite , 
o.nd conglomoro.te 

nonk formo.t ion Gr een c.. r gi llit o , 
phyllite , o.r Gi llo.coous 
schist ; minor limo
stono ; ba.so.l c on
glomor o.to 

Unconformo.blo(?) canto.et 

Irono Volcanic 
fo r mation 

Gr oonstono ; minor 
in.torboddod c..rgi llito 
::rnd li:r10ntonc 

Gr o..do:tionc..l contact 

_Toby formo.tion 
Conglonoro.to; mino r 

intorbeddod a. r gillito 
c.t the top 

SEDDLENTLRY ADD VOtCAlTIC ::tOCKS 

\ 
\ 

WIND Efil'.ERE \ 

Tho Windorri.o r o ' serios t vro.s defined by Wo. l ker (19 1 PP • 13-20). 

I n tho t ypo o..r co. it consists of two forri.n. tions , tho Toby conglonoro.t o 

o.nd tho Hors ethi of , which ovcrl io unconformo.bl y the Purcell ' series 1 

o..nd o.r e over l o. i n unconfo r mbl y by Upper Co.mbrio.n s.tro.to. . In sevorc.l 

l oco.li ties t o the south of the Hind erme r e mo.p - o.reo.. , the Vfiridermore 

system is succoodod unconfornc.bl y by Lowe r Co.r,1brian stro.tc, ; Its two 

f orrm.tions wore t r aced southwar d to t he I nter nationn. l Boundary by Rice 

( 1 7), who found t!K'.. t the uppor pc.rt of the upper forroc, tion, which he 

r ona.med Hors ethi of Cr ook soric,s , gr a.des l o. t ero.lly into t he coo..rso 

clc.stic r o cks of tho Throo Sisters for mo.t ion of So.l mo mo.p- a.roa. . 
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Tho pr osont wr ite r hr.s, thoroforo , placod ··-tho Toby , the · 

Ircno Vol co.nic , nnd tho llbnk: fon 1c.tions in the '.7ind ornor c syston.." 

o.nd r ogo.rds tho Thr oe Sisters for::-iD.tion r..s probc..bly b olont;ing to the 

sane system crnd , thoruforo, c..ls r.; of Fr c cr.nbri r.n o.t;o. 

To by For :1r.. tion 

The Toby for:.!.C..tion wns first closcribod by Daly ( LJ: ., 

PP • 141-144 ) who no.nod it thu Irono c onglori.o rr.. tl· . In 1926µ Vfo l:~or 

(19, PP• 13-14 ) doscribod c. sinilc.r c onr; lJr.10 r ato in the lf!inderncro 

nc.p-c.r co. to which ho o.ppliod tho no.no Toby conr)o2or o. too This 

fo r no.t ion wa.s trc.cod southv1:::.rd to tho Intorno.tion.o.J. Boundc.r y by 

Rico (17, pp . 14-15) . Although the !'.'.a.no Irene co nt;l cBor o..to hc.s 

priority over others , the no.no Toby h c.s b e c ono nore wido l y o..0ceptcd, 

o.nd i n order t o a.void c onfus io!l 'Nith tho ovorlyi nt; vo lca.nic forno.tion, 

the vvri tor r ef e rs t o the cone;lon<:: r o.to r.~s t'.10 Toby for!'lr.tion, 

Tho Toby for:cJC.tion hr.s buen fully described by the c.bovo 

o..uthors o.nd by Po.rk o.nd Ca.ri..non (1 6! pp., 7-9) undor the no.no Shcc::-oof 

congl onor r.t o e 

Tho t hicknes s of the fon·:c:c:Lon ·whu r u it c~.1sses the 

I ntor no.tiono.l Boundary is estin.'.ltod to be c.bout 5_,000 foot , but o:i.ly 

· t h o .. upper f ew· hundr ed. feet r.r e exposed in tho soPtho~~st 0c r nr:r 

of the :mc..p- a.r oc. , -whoro it wr.s uxn.r.1inod by the writero At this l ocCllity_, 

the ·r ound.stones v.:..ry i n size fron ~/8 in:}h t o ·10 inches or norEJ in 

d i D.r1ote r.; They c · ns i st ma.inly of white quo.rt ::;ito , tut buff vrno.thering 

do l onito conto.inint; chert bo.rid.s is o.lso co::1uon. The r oundsJcone s of 

do l onite c.ro noro c.ngulc"r thc.n those of quo.rt z:;_ t e , poss ibly duo to 

their r efo.t i ve > •:o:u::?eten00 under stress ., In sonc p l c.c os thu 

r ounds t oncs o.r e ve ry o.bundn.nt_, but ols e·wher o t hey n.o.~' b o r e lc. -c ivol y 

s c o.rce , r..nd in ono zone a.bout 100 f eet thick ncc..r tl'c top of the 

forno.tion t hey ~re entir e ly l Qckingo 

Tho ric.trix of t he Toby forn-..tior. co11R i sts of fino - grni n"-1.;-



gr oon, r. r gill o.ceous s ch i s t , i n which tho s ch istosity is noa.rly 

pr..r o.ll el with the conb.cts botwoc,n cong,l oTior a. t o a.nd i ntorboddod 

sch i s t, 

Tho 'roby fo r na.t i on i s s:'.i d ( 17, P • 24) t o r es t unconfor nn.bl y 

upon the Mo unt Nel son fo r rn..c.. tion, whi ch i s t he uppe r :·.1os t f ornr.tion of 

the Purcoll systen . The top of the Toby is i nte r bodded Yvi th b o.s a. l 

str c.to. of the Iroue Volc r..nic fo r:lC.tion, so thr,t i t is trn.nsit i ono. l 

i n t 0 t he l e. tter. The c ontr.ct he. s boon dr c.vm oy t rio wr i tor ~. t t he 

t op of t ho uppornost bc.nd of cor:~l 0:.10 r c.te . 

Irene Volcr.r-ic For c-: 1.e.tion 

The Irene Vo lcc.ni c fornr.tio!1 ic; expJsocl 0r.. l y in the south-

oo.st corner of tho o.ror. . It vrc.s nc.nec1. c.nd des cr ied. ~y Dc.ly ( 4 , 

PP • 144-1 47). The le.tor wo r k of Rico (17 , pp . 15-17 ) o.nd Po.r k o.nd 

Cannon (16, pp . 9-11 ) has borne out Daly 1 s observat ions . The present 

writer also agrees that.the b asal str ata a re i nter bodded with the .. , . 

~oby formn.tion , Near t he base of the f or mation is a vol co.nic 

o.gg lomer o.te i n which both matrix o.nd fr n.t;ments c.re of gr oenstono . 

lfoe.r t he mi ddl e of t he f orr.10.tion o. bn.nd of bl o. ck limestone. moru 

tho.n 30 f eet thick wc.s observed . Except for tho se two monbor s , 

a.11 po..rts of the f ormn.tion oxn.minod by the writer ::tre of s ch i stoso 

gr eonstone , but only tho l ower pa.rt is 1Noll exposed wi thin the 

mnp- c..r on. . 

The thicknuss of o.ppr oximn.tel y 6 , 000 fo <0 t fo r t he Irene 

Volc anic f or:mn.t ion a.t the Interno.ti ono.l Bounda r y , o.s r e corded by 

Do. ly, o.ppec.rs to be correc t . 

~ionk For lTI£'.t ion 

Tho MonJ.:: formo.tion overlies the Irene Vo lco.nic forr:tc..t ion , 

and is likewis e expos ed only i n the southon.s t corne r of the n. r en. , 

It was first no.mod c.nd des cribed by Do. l y (4 , pp . 147-150) who 
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esti:rm t od i ts thicknE'Jss to bo gr oc-.to·r thr.:n 5 , 500 feet . 'N('.. l kor 

(20, PP • 6- 7 ) r edu ced the mi ni 1:mn thi cl~ness to l oss thc.n 4 , 200 

f eet , owi ng t o fo l d i ng , which is i ndicc.tod on the nr.p c.cconpa.nying 

h i s ncno ir , 'ifo.l kor r ·onc.nod tho fo r r".r.t i on th0 Horscthiof Cr E'Jek 

s er i e s owi ng t o i ts li t ho l or;icc.l sir.,i lc.. r i ty t'J the Horsothicf 

f orr.ntion of t ho ~ii nderncr o r.roa.o Ri co (1 7 , · pp o 1 7-18 ), however, 

hc.s s hovvn t hat th~ Horsothiof Cree:: so r ios of the Sc.hio ::-. r oe. is 

not c; qu i w.l ont to tli:~t of thu Wi ndor ;:or o c.r or. , whore it o.ls o 

onbrc.. cos bods thc.t ::i. r o str !::.t i gr a.phi cc.l l y Lqui vo.lont t ·:.i those of 

tho ovc, rl y i ng Thr ElEl S i stor s fornc.tion o For this roe.son, c,nd thc-.t 

of pri ority , t he wr i t or hns rotc.ined tho nc.no l·ior..!~ fo r nc.ti on,, 

origi nated by DD. l y . 

The Monk fo r r:m.tion hc.s b oon des cr i bed ·oy ·:ic.l Lor (20 , P o 7) 

o.s n o. h et e r ogeneous o. s sor:iul('..go of shua.r ed o.nd s cf,listoso ,. a. r gi l Jo.c oous 

r ocks with s ono bods of lino stunu c.rid gr it , with c. t tho oc.s e a 

we l l-defined bod of b.rnl dcr c ongl onorc.t0 , c.nd b .. nmled c.t tho t op 

by the r.::;. ssi'TO grits of tho overlyi ng Thr ee Sist<°'rs fvrr.1c.ti on11 
• 

The soft , c.r gi ll c.c c,ous roc!::s of the }·:rnJr. fo r nc.tion n. r o i n 

genE'Jr o. l poorly exposed on both s i des of th0 I nter n :.:.tion['. l Bound.c.r y o 

Po.r k o.nd Cn.nnon ( 16 , p . 11 ) fo r t:h i_s roc..so"Yl P"' ' 'O hc·en i1no..bl o to 

present o. c onpl cto se ction of tho Eonk forrnt i on . They b oli uve 

t hc,t the honk , o.s des cribed by thonse l vos , mic1. tho Ho r sothi of 

Creek seri es of Wo.l kor exclude tho uppe r pc, rt of the typo Honk 

f or no.t i on of Da. l y . The vrri t or , howov0 r , is i ncl ined to r cgc..r d 

tho Ho r sothi ef Cr ook serios of Wrtl1:or c.s ossontir. lly the so.me c.s 

Do.ly ' s Monk fo r nc.tion e 

The b l'.SG of t ho Eunk fo r nr.t i on is nn.r ked by c. cont inuou s 

b a.nc1 of c onf;loner c.t e r es ting up0n tho I r eni;; Vo lcc,ni c fornc. tion . 

· Tho r ou nd.s t ones r. r o l a.r f;o l y of pisoli t i c :rn.a.gnos i n.n line stone u p t o 

6 i nche s or ··:rlor e ·in d i fU'l.etor . F::my of the pisolitos close l y 
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r osonb l o fusulir.r.. cm tho woo.thc r cd surfc.c o , but 'ln o:xc..J.J.i nc.tion in 

thin sec ti on by R , T . D, lf ickcnclcn uf tho Geo l osicc.l Sur vey of Cc.nc.do. 

r evoo.l ed 'no or ganic 'str1~~tu~e~ • . ros t r oundst,Jnos c.ro of gr ee::istone ; 

do.r k qu o.r tz i t e o.nd o. r t; illn. coous sch i s t vrcr o c. ls .J qbsorved . Tht; . ' . " . . . .. 

no.t r i:x cons i s ts of light brovm , rusty ·mnt hc rint; , c.rgi ll c..c eous 

schist$ which hc.s CL p i tt0d surf.-:.. c e , 

Abovo th i s conr;l onuro.to the Lonl-.: fornc,tion is very poor l y 

exposed whor e i t vrc.·s o:xc.r'lincd by the wr i t ·c r . All outcrops c ons ist 

of fine - gr o.inod , dc.rl'.: gr oon to brovm , r.rgi ll '..'. c o0us ·schist except noc.r 

the t op wher e t wo no.r r on bc.m~s of c oc.rse t;r oor: t;ri t c.nc~ 'ono of pebb l e -

congl or.w r o.t e wor e observed . A bo.nd of crysto.lli rn:J li:riostono ne'.'. r 

the b o.se wc.s t r o.cod fo r sono clisto.nc 0 SC>uth •)f I<on]::: Cr ook by rt~~lko r . 

The t op of the Eonlc fo r r1£'.tion is s hc.r pl y def i ned whe r e the fine 

o.r gillo.coous s ch i sts t; i vo vmy t o t hic l: b ods of coo.r se broon t;rit 

c ont o. i n i ng c. fow th i n bocls of fine pobb l o- c ::mt;l oner c..to . 

Thr oe S istors Fo r ;x.. tion 

The Throe Sis ters for~"'.tion , ·which ovorli es confor nr.b l y 

the Monk forno.tion , vms nm:i.ed c.nd describorl. by -.-.-o. l kcr (20 , pp , 7- 8 ) . 

The best exposur es n. r c c. l onb the monocline in tho southec.st pa.rt of 

tho nr en , but it n l so fo r rs the coro of t ho Sh0op Crook nnticline . 

The thid:nos s of tho Thr ot; Sisters fornc.t ion is less persistent 

t hn.n .·::c.l ker believcr'l. , pr.rt i cu l c.rly south of the I n torn'.'. tiono.l Bounclo.r y . 

Owing t o folding r.nc1 the intrusion e l sewhe r o of i;n .niti c s t ocks , 

the onl y reli o.blo nea.surononts of tho l owe r pt.rt of t ho fo r :1r.tion 

c o.n be no.de i n t he s..luthorn pc.rt of the r.10.p-l c.. r ec. . The uppe r pCLrt 

hc.s been neo.sur od in sovo r c..l l o·c o.l i ti 0s . Tho fo llowi n; is a. 

conposite s oction of the onti r o fornD. tion: 
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Thicl):ness 
Feet 

Gr een i;rits and quartzite ., ·· ·· ····:·: · ·· . .. · • ·· · · ·•• 39.0- 1 , 230 

Conglomerate ..•.•... .• .•••..•... t'J ••• :t ••••••••••••• 34-250 

Green grits , ma11y crossbedded ; minor_guartzite , 
shale , and pec~~le - c ori~lo!"",e rate •••••••••••••••••• 3, 800- 4, 600 

Tota l thickness ••••••••00 4, 224- 6, 080 

The gr eatest thicY.:ness of a ll memiJers is near the 

International Bounda r y , vrith a r;ene r al thinning tovm.rcl the r:ort.h . 

I n the south, the r ound:.;to·nes il1 the conslomero.te are the l a r ge s t , 

many exceeding 18 inches in diar,1etcr . I n the northern par t of 

Salmo map- a r ea, few rounds tones exceed 3 inches . They consist "of 

green grit, white and pink quartzite , and vein quartz in decreo.sint; 

order of a bundance o All a re wel l r ounded but n.re elont;o.tcd a. long 

t he strike of the for~ntion . 

VJher e the Three Sister s formation is exposed in tho 

centre of the Sheen Creek ant icline, it c onsists of gr ee: quartzite 

and grit ; no conglomero.tc wc.s observed . c::'he rx .. xi:rLum thickness of 

the fo r mation exposed hi this locality is abollt 500 feet. 

The 'l'. hr ee Sister s formatior.c is underlain confornably by 

the honk fo r rnn.tion , and is overlc..in conform.ably by the 0,unr .tzi te 

Range formRtion of Lower CaI'lbrie:.n age . 

THE PRECA; BR IP. lT- CAEERIAI-" BOUNDJ RY 

The base of the Ca.mbria1: system cannot yet be a ccurat e l y 

defined i n the S a l mo m.o.p - o.ron . At the bc.s c of the Laib gr oup is a. 

c ontinuous band of limestone a:::>out 200 feet thick , which contains 

abundant pl e osponges . Colle c t ions of thes e wer e examined by 

Okul i t c h (personal communication) , who stc .. t es : " thei r s imi l n.ri t y 

to t he Donal d fauna. is r a ther strong . I ho.v e no donot tho.t t he 

coll ection is indico.ti ve of the Lower Cambrian , rc1ost like l y is 

equivalent to the Donald, aEd , ther efo r e , thE) Ol enellus zone '°'° .... " 
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Poo r ly pr eserved t rilobi tc f r c.gmcnt s of Co.mbriD.n c.ge 

were collected by P ii.rk o.nd Co.m.-:on (16 , p . 1 5) f r on to.lus D.t ::i.n 

hor izon that 'tpper.rs to lie severo.l hundred feet str o.tigrD.rhically 

b e low the pl eospongo beds . Thus the upper pr.rt , o.t l cc.~it , of t he 

Quo.rt zi t.e Ro.ni;o forrr.tion j_ s definitely of Loirer Co.:r:-:brio.n. c,ge . 

No evidence of an uncor.fori. :'ty ho.s boon observed below this lowes t 

f os s il occurrence to the base of the Lion:: for111t•.tion . For this 

ren.son Pn.rk and Cn.nnon h:c. vo. p l c, ced t!1.e bas e of the Cambrian 

provisionn.lly " at the hiatus b e low the iionk formation11 
• The 

.. ... , . '· 

mnin objecti on to this suggestion is the fa.et that the b n. s e 

of the Cambri.::m r_ t this loc o. li ty would b e 1 2, 000 to 14 , 500 feet 

be l ow thc 'pie~sp~nge beds • 

. _I~ .~ho. pogto.ot.h ]·fountains of Briti sh Colur:oic. ( 7, P• 118) , 

i n the Pta rmigan Poo.k section (5 , p . 11) , and i n Fi e l d mO.p- area 

( 1, pp . 60- 66) t he tro.nsit i on frO!T'. Proc c.rnbri ~.n t o C8.r:1briD.;n is 

mark ed by a cho.nge in li tholow fr on f i ne , iLpurc , argi ll a c eous to 

c oarse , c. r enac eous , clo.sti c r ocks . If this crite r i on b e c.ppli e d to 

tho sedimenta~y rock s of So.lr.o lTil'.p-a.rea , the Pro cambric.n- Cb.mbrio.n 

bounda r y. would be placed at the bQ.s e of the Thr e0 S is ters fo:nnation . 

Two objections to t his a r e £>.ppo..rent : first , the b[lse of the Ca'11brian 

would still b e 8 , 000 to 10, 000 feet b e l ow the pl eo s ponGe b ods , o.nd 

second , as he.s been r:tent i on ed previously, the Thr ee S isters fo r mation 

gr ades l_a_t e r_a l.ly no_r,t).1.:vm.r.d .i...'1.to. th.c f·ino r clo. s ti c rocks of t he 

Hors ethief Creek series (:.1.s delineated by Rice ) . Thus the base of 

t he Camb~~an. wou~d, tr13.ns gr.es s the strato. of the Hor sethief Creek 

seri es , and would , t her efore, be pl o. c cd stro.tii;r o.phically highe r 

··and higher to the north . 

For the abO\fC r e8.sons , therefore , ::rnd b e cause the b £Cse of 

the Qu a r tzite Range fo r r:.8.tion is c. distinctive and oxtorsivc 

horizon, it has been chos en t onto.t ivol y QS the Pr e cOJ!l brio.n- Cc.mbrio.n 

bounda r y . 
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Ci.I ~BRILN 

Quc.rt zite Runge Formc.tion 

The Quartzite rtc.ngo fornuti on wc.s definod b y VFn.1:kor ( 20 , 

P • 8 ) . It is best exposed c..long t ho nono cline th~tt occupfos the 

ea.ste rn pc.rt of So..lr.10 n1B.p- C'.. r ec.. , where it consists cf the 

foll owing membe rs: 

':Yhi to , i;rey , or pi nkish , c.nd in pl o.cos 
gr een, mo.ssivo , loc n. lly plo.ty quc..rtzito ; 
c.bundc.nt crossbedd.ing c..nd some ripple -
D.£ .. rk S , • • , • • o , • • • • • • • , • • • , • • ~ • • • • • • • • ~ , • • • 

Ho.s si ve , white our.rtzi te ••••••••••••••••••• 

J.rgillo. ce ous quc.rtzito o.nd schist •••• •• •••• . . 

White , green, or pirL'itish, n1P.ssive , 
cros sbedded quc.rtzitc •••••••••••••••••••• 

Toto.l thickness 

Thicknes s 
Feet 

1, 500 

l_,100 

200 

1 , 600 

4, 400 

In. the She13.p Creek c.nticli n ~ the C'l.uc..rt~ i to Rc,nr;e 

.for rrn tion is nuch thinner; its thickness , howeve r, vc.rios 

c onsiderC\.bl y in adjucont lir.1bs of the unti clino . ;t Genora.l i zod 

s e ction in this locc..lity is c ivon by ~:cGuire (11 , FP • l '73-175) . 

Whi te a.nd gr.ey, ric.ssive c.nd p l uty 
quc.rtzi te ; minor o.r g illo. ccous 
quartzite ••••••••••••••••o•••••••••••••••• 

Argil~o.ceous qua.rtzit~ c..nd n r gil lite •••••••• 

Mass ive , whito quo.rtzite .................... 
Tot o. l t h ickness 

Thi ct:noss 
Feet 

800- 900 

200- 300 

500- 600 

1., 500-1, 800 

Like the Th~ee Sisters foTI!ll'.tion , the Quo.rtzitc Ro.nge 

fo r l'!lf1.tion in the ea.stern po.rt of the mn.p- o. r ea. cons i sts of thic k , 

lilD.Ss i ve beds in wh ich crossbeds o.r fl conopi cuous . To the west 
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the beds &r6 rolntively thin nud ·platy, nn~-sbcv fow oros sbeds , 

.and t he over a l l thi ckness is Tiuch l ess . This indi cates that the 

sediments c ompos i nr:; the Thr·ee Sisters and 0.uurt zite Range fo r mat i ons 

wer e deri ".red fror.i. the reg;ion to the e<~st or southoast of Salr.10 

r.ap- a r ea . 

The Qua r tzite Range fo r mation is under l a i n conformabl y 

by the Thr ee Sisters· for.nation . The top is marke'd by a cha.nt;e 

from white quartzite to the argi lla ceous quartzite of the Reno 

formation . 

The age of the Quar tzite Range forrr.ation is presumed to 

be Lovver Cambri an, as trilohi te fragments were found by Par le and 

Cannon !lear the top of the fornia tion, and as it lies b e low the 

pl eosponge beds . 

Reno i"orma.i:; i on 

The Reno forrnatio!l overlies confor mably the Quart zite Range 

fo r mation . It is widely distributed in Salr:io map- area , ·where 

i t is found in the easterr" mor"ocline , on the l inbs of the Sheep 

Cr eek antic line , and in a broad belt extending from near the mouth 

of Sheep Creek southv-restward a cro ss Pend d 1 0reille River • . 

The fo r mation ·was defined by'·falker ( 20 , PP • 9- 10) f rom 

the type l ocality on Reno !o:ountain . It has been redefine.d by the 

pr esent writer to include only those members lyint between the 

whit e quartzite of the <!uartzite Rance fornution and the limestone 

band that mar ks the base of the Laib gr oup . 

In the type l ocality the apparent thickness of the Reno 

formation is about 1 , 000 feet , but this is sever a l times gr eater 

than the true thickness owing to r'!.ul tipl e repetition of the str ata 

by folding (Mathews , per:rnnal communico.tion) , 

Farther east , where it is exposed a l ong the ea.stern 

monocline , the fonnation thickens materi a lly , and consists mainly 
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of ~rgilla ceou s qua~tzite , .with s ome s ch i s.t os e· o:q;illite . Its 

tota l t hickness nenr t h e I nt e r no.t i onu.l Bounda r y is a b out 1 , 100 fee t , 

bu t t his de creases to the nor th , o.nd ~ust b eyond the no r th edge of 

the map- a r ea a measur ed sc ct i ori toto. lle d only 739 feo t a 

IIll!Tledia t e l y east of Sal mo Riv er is a thick nssellibl age of 

t i ghtly f o lde d s ediment c,r y r ocks cons i sting of s chis t , wh i te 

qua rtzite , c. r g il l a c oous qua r tzite , and , at the top , c.r gillite . At 

t his l oc a lity the base of the Reno fo r mn.ti on ha::; no c been r eco ;nizod 7 

nor ha s the thi ckness o:' the assembl'.lge b een esta.-bl ishod, owi ng to 

t he .c ompl exi ty of the str u c tur e . It would s0em, h owever , t ha.t a t 

l eas t , 3 , 000 or 4 , 000 f eet of s edi mentar y r ocks a r e exposed , and 

tha t the s e i nclud e str ?-t£'. e qu iva l ent i n o.ge to thos e of the 

Qu o.rtzi t e Ra n ge f ormation . The same i s pr obe.bly true of the 

extension of these r o ck s , which fo r m an ant i c l i ne t o t:i10 s ou t hwost 

i n t he vic i n ity of Fend d 1 0rc ille Rive r . Her e t hey ho:ve been 

exam ned i n d e t o.il by Okul it ch (1 3) , who d0s cribcd t hem c.s fo llows : 

" The f or mat i on c onsists essenti a lly of gr een c hl o r it ic 

sch i s ts , . silve r y gr ey se r i c i tc s chisc:s , c.nd pa r acnc i ss o In pl ac es , 

e spe oie,lly near the top of the forrnat i on, bla ck ru ca c cous a nd 

a r gilla.c eou s phyllite i s encounte r e d . Interbedded with t he sch is ts 

a nd ·phyllit'es a\r e b and s of qur.r tzite , and se r ncntinized limestone 
\ 

occur s clo s e t o\ the mi ddi e of the f or mati on . Bo.nds o f c.c t i nolite 

\ ., . 

s chist or gneisSj oc cur near the mou t h of So.l mo Ri ve r . They \ 

pr obably r epr e s ent met runo r phosed b Qs i c si l l s or f l ows .. 

" The i ndic0.ted thickness of the fo r rm.t i on a s measure d 

a l ong Fend d 1 0r e ill e River is a b out 5 , 500 feet . Howe ve r, t he 

for~~tion may be c onside r ably t hinne r , as dr ag- f old i ng r r epetition 

of t he b e d s due to fau l t i ng, and poss ibl e thi c koninc d1J.c t o fl ovm.ge 

may increase t he true' t hickness .. " 

Thi s a s sembl age of r ocks mostly c] ose l y r esembl es the Mo. i t l en 
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phyllite of the ~'leto.line qu o.drn!1g l e , o.nd Okulitch expr e ss e d the 

opinion thr.t they a.;·e who lly or in part eg_'J. ivo. l ent to one anothero 

This conc eption, hovrever , is i n compatible with the str u ctur e of 

t he r egi on , and the p r os8nt writer r ogo.rds those ro cks , like those 

t o the no rt~eo.st , as eq1 \i vn. l ent i n c.go , o r nor.sly so 1 to the Rono 

£..nd Quo.rtzi te Ro.n[e forrmtions. In support of this conje cture is 

t he fa ct tho.t simila r westward l a. t e r t\. l g r c.do. tion of the Reno 

for!Tlf'.tion wo. s · observed i n Ymir mn.p- o. r ec. . 

Lo.it G:::-oup 

The Lf'..ib group is nc.r.10d b y the writer frori. Laib Cre ek 

north of Salmo mo.p- o.r en. . It is defined o.s t he thick o.s s emblo.go of 

o.r gillo. ceous qua rt zites , o.r g illa ceous schist , phyllite , o.nd mi no r 

limestone tht\.t is bounded o.t the bo.so bv the l owest extensive bo.nd ... ~ 

of lime sto!le above· tho Reno .forllk'l. tion, end c. t thu top b ·· t he l imy 

a r gilli te and l imesto!le tk,t n::i..rk the base of tl:e Ne h ,-:;1.y fo r lT\['.tion . 

It is a lmost equi valont t o the 1 o.it l en phylli to of the Feta.lino 

quo.dr o.ng l e ( 1 6) ,but c:xchcles the bo.so.l qtcartzite member of tho.t 

fo r mation . 

The Laib group is widely distr ibuted in So. lY.10 l'1D.p- o. r of'. , 

whor e it occupi es the c entres of the synclines on e ithe r side of 

tho Sheep Creek ant icline , c.nd. c.l so the limbs of t~10 p l unging 

anticline tho.t cr osses Pend d 1 Gr eille Rive r . 

~o c omplete se9~ion of the La ib gr oup ho.s been found i n 

Sa l mo map- a r ea . :t;enr the Inturnc.tionc.l Bounda r y , south of the 

South For k of Sai mo :ih.;~r, the i ovrer po.rt oJ' the group, above the 

limest~ne . . b apd , . co~sis.ts .l aq;oJ y of £1. r t_; illa c eous quartzi te with 

i nterc a l ated s c h is t . At s trnti gr o.phi ca lly higher horizons , s chis t, 

whi ch is loco.lly .c.al .c a r e.o.u.s , p,re.O.ominc...t.es over auar tzito . In the 

Met o.line qu o.d r ange (1 6 , p. 1 5) the mi n i mum thickness of the ~b.itlen 

phyll i t e , ·whic h is ro,u t;h l y eqvivo.l ent to t he Lc. ib g;r oup , is estirrated 
;. . . . ·. . , .... 

to be about 5, 000 feet . Just beyond the north e d ge of So.l mo map- a r ea , 



a. section of the Ln.ib p;roup toto.lling 3, 0 32 foEJt vm.s r.,ousuro·~1 . The 

lower members consist large l y of guo.rtz ito , whor8o.s the upper 

members ure :me.inly s chi stose , cse"1:: .. coous :crgi llito , vfith c. little 

limestone . 

West of tho Sheep Creek anticline, lime stone is nu. eh more 

o.bundo.nt c.t the ba.se of tho L::-..ib group . On Reno Lountain there are 

o.t lGo.st two bands of limestone , o.nd a.t the ~I . B . mine fc.rthcr west 

the liri:.estone has o.ttc,in.ed an appo.rEmt thickness of 3, 200 feet~ The 

' 
overlying strata that occupy: the · s:J-nclinorium b etween the H. B o mine 

o.nd Reno I1,!oui1tain . consist of o.rgillo.ceous quartzite and slo.ty 

O:rgil'li te . 

These rocJis · cn.n be .traced southward to the South Fork of 

S ci.lmo River, beyond· which ·e:. r apid li tholo ;
0
ico.l chcnge in the upper 

members takes place . The ·lower pn.rt consists ma.inly of limestone , 

n.nd t he upper po.rt consists of cn.rbonc.ceous sl8.ty o.rgillite o..nd 

bl ack limestonec These two ptuts of the Laib gr oup ferr:: such 

distinctive li tholo r.:; ico.l units in the vicinity of Pcnd d.' Oreille 

River th21.t Okuli tch (13) r ugr,rdod them o..s two forr,;ations . A 

section of the lower of these vr0.s measured by hin_ :'.l.eo.r Roeves -

Macdono.ld r1ine , and consj_sts, from top to botton,' of th3 fol lowing : 

Grey und bla.ck limestone , in part 

Thickness 
Feet 

siliceous, thin bedded o.; . . . o •··"··••• c ••• ~ · 300 

Phylli te ::md black mi co.ceous o..nd 
grc..phitic sl~tes O Q1> •••••:.• o •• t.1" o••••••• it o~• v 75 

Thin- bedded , plo.ty, :r..n.g11osio.n (?) , buff 
to grey lime·s tone ~ • • • • • • • • • • • • • • • • • • • • • • • • • .. 500 

Grey to blo.ck , co.lc::.reous phylli to c..nd 
bb.ck o.nd rusty slate , v:wiable in 
thickness •...•• $ • 0 " 0 :J 'it ••••• 0 • • •• • • "' ,,.. r.. 0 . ... . 0 °0- a 500 

Gr ey, rims s i vu end banded lime 5tono o.nd 
dolonite , in beds ~to 1 inch (mu.in 
Reeves - Macdonn ld lir.estone) ~··••••• • ••• •"•~ o 850 
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Whi to to buff , pb.ty qu8.rtzi to r.nd phyllito ••••• 

Thin- ·bcddod , grey l i.Bostone •••••••••• • • • •••• • • • • 

Toto. l thicl':noss •• 

Of the uppur fornr.tion , Okuli tch Gi ires the following 

description: 

1 , 000 

300 

3 , 225 

11 The forrac.tion cons ists of blo. c}: o.nd da.rk grey s la.tos , 

da r k phylli t cs , o.nd sor:-.o t h in lJr.nds of blc, ck lir:ostonc . This 

o.sser,1b l c..gEJ of r ocks was ver y wov.k s.tructu r c.. lly r.nd vr..s intense l y 

fo l ded r..nd cut by strike fr.u l ts of undeternined displ e. cenent . Its 

true thickness is , therefore , inpossibl o to dotcrri.ino . Estimc.tes 

!!'£,de in d i ffe r ent po.rts of the o.r.:oo. vo.r y from 1 , 500 to 3 , 400 

feet . It i s likr.:ily tho.t the l ower figu re is r:ore neo.rl y ·correct . 

The forJ:lation is r:,o r e c.r gi llr. ceous in its l ovrcr po.rt c..nd becomes 

more ca lca r eous in its uppt;r portion ." 

Okulitch r o~arded the two forJ'lD.tions r.s probr.bl y i n part 

corre l n. ti ve with the lovro r pr..rt of tl19 I·ietc,line fornc.t ion, vrhi ch 

they Dost closely rese!:lbl8 . In vie"1 of their g; r cr.t thickness , o.nd 

the fc.. ct thr.t they o.pper.r to gr ade lo.terc.ll y into . t he Lo. i b group , 

t he pr esent v-rri tor prefers to r ·egc..rd them as o lder tho.n the Hetal i no 

f ormation D.nd , t herefore , of Lovror Cr.nbric..n f'.go . ·Without the c.id 

of foss il s , however , no cxn.c t correl ation co.n b e r:inde , and a 

t hor ough search of these forno.tions by Okulitch i n the vicinity 

of Pend d ' Orei lle River fai l ed to discover o.ny definite fossils . 

In 1948, the vrri ter collected pleospongcs in the co.ster n po.r t 

of t he map- a r ea fror,1 tho 200- foot bc..nd of li:.1estone 8.t the base of 

the Laib gr oup , fron a point 1 , 000 feet south of the Intornntional 

Boundary to a po i nt nearl y 5 ni l os to the nor th . Furthe r colle ctions 

wer e I'lade in 1949 by Okulitch fron the southe r n pc-.rt of this .band . 

He states (15) that the followint; species h£'.ve been i dentified: 
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11Ajo.cicyclthus osilirJrn Okuli tch :::.nd Hoots 
A . novadensis Okulitch 

"'A~· purcollonsis i)}rnlitch 
A . undulc.tus 01:ulit ch 
Ao sp~ 
Archcwo cyathus c..t l:::,nticus Billings 
Archaoocyn.thollus sp o 
Coscinocyo.thus cf. niniporosus Bedfo rd 
Coscinocyath«;.s do:rrtocr:Jcis Okuli tch 
Cc spo ·-

--C-0::-r:lbrocyo..th•. 's amoun)nsis Okuli t ch 
_Co.r:brocyo..thus cf . donc.ld i OJ:.:uli t ch 
Cn:nbrocyathus colunbietnus Okulit ch 
Ca!ibrocyo.thus sp,. 
Co pleicyothus lo..ninosis Okulitch 
~whitneyi Meek 

Ethmophyllur.1 o.r.er ica.nun Okuli tch 

E thmo ph;vl 1 urr1 · s p • 

EucyD.t~~ cf . obliquus_ Okuli tch. 

Paracoscinus spo 
Protopho.retrr.. sp ., 

11 
•••• the p l eos ponges o.r ·e of Lo'wor · Cambri8n ago . 11 

No foss ils other thc.n worm burrovrs h£tVO b een found b etween 

this horizon o.nd th£tt ffO::'.'.. whic h fossils of i<iddl e C r..::~,brian a.go 11£'.vo 

b~en coll e c ted, nec~rly 6,,000 feet abo'lrc . The boundar y b etween the 

Lov-.re r .and .Middl e Cer:1bria11 ho.s , therefo r e , been dra..-m arbitraril y n.t 

the top of the Lo.ib gr oup c 

Because of the simi l a rity of fauna. , Dl~ulitch corre l ates 

the pleosponge beds of the Laib group with tho Donr. l d fo r mation of 

the Brisco- Doi;tooth o.rea of British Colunbic. , n.:hd the Ol d Dorrlinion 

limestone of Stevens county, 1i:ashine;ton . · · 

Ne lvm.y Formation 

The Nclway foni,.-:.tion , whi ch is named f rom No lway i n the 

· · south par t of the map- area , is not wide ly distr ibuted in Sulno 

map- area , being confined to a narrow belt extending_ from Stagl oap 

Cr eek to Fend d 1 Oreille Ri vcr exc ept for c. snnll c.rof\. nort h of _the 

river near the. western e dge· o.f the r.o..ap- c.r ec-. It r::i..."..y b e correlate d 

with the:; ' Mete.line limestone ' of th8 Eetaline quadre.ngle , ~iashington, 

whi ch has been ex8.D.inod in detail , i;..nd , near Metri.line Fa lls , provides 
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tho followini; se c tion Heo.sured b'.' Pc,rk o.nd Co.nnon ( 1 6, P • l o) : 

Il!ottlod dense grey linestono ; few 

Thickness 
Feet 

chert nodul es •••••••••••• • •••••••••••••••••••• • 1 50 

Iv!ott l ed dense grey lir.;estono ; nn.ny 
chert nodules ••••••••••• • ••••••••••••••••••••• ·• 450 

Fi ne - gr ained , cr eo.r '.- col ourecl dolor.d. to , 
particul 'lrly ir~ upper pc.rt; alterm.tinr; 
·10.ycrs of blc.ck c.;:1d white dolonito •• •• ••• ••••• 1 , 200 

Interbedded linestones o.nd liI!ly shn.les ; 
l oc a lly doloraitic ••••••••••••••••••••••••••••• 1 , 200 

Total thi ckness ••••••• 31 OOO 

In Sa.lmo :map-arec.. the l ower par t of the Neh.'Uy formation 

is best exposed on tho South Fork of Sal mo Rive r vest of Sto.gl eap 

Cr eek , o.nd in the vicinity of Nolvm.y . It is ms sing o. l ong 

Fend d t Or ei lle River , where tho nidd l o doloni to r.1enber is in 

ffl.ul t contact ".ri th the upper part . of the . Lo.i b group . The midd l e 

nember , cons is ting l argely of crcru.1 weathering clo l oni to , is the 

most widely distributed . The upparr1ost , 150- foot lir.1ostonc, nembcr 

of the ' Meta.lino linestone ' hns not boon recof,;nizcd north of the 

Internationa l Boundar y , but the down- faulted block of Ne l wc..y 

fo r l"lUtion l y i ng between Pencl d 1 Oreillo River end tl1u Bei:wer T1lountain 

volc ani c rocks is regarded by Okulitch us consisting Lm:i.nly of tho 

450- foot member of the ' rfotalinc lir:wstono 1 • 

The bo.se of the 1Telwf.'.y fo r no.tion is gro.do.tion£>. l into the 

unde r lying Lo.i b group , and hc.s been plc.cod b,· fr.rk c..nd Co.nnon 

(16 , p . 1 6) where limestone predominates over phyllite . For want 

of a better horizon marker , the present writer concurs in this 

definition . The top of t~w formation ho.s hecn soon only in tho 

IJietn.lino quadro.ngle where it is sharply defined age.inst the overl ying 

Ordovician slo.tes . Eo ani;;ulo. r discordo.nco ··h:a.s been observed , a l though 
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it seems pr obe.ble 1 in view of the fa. et that Uprer Ca•rbrian strata 

e.re ·missing, t hat a dis coni'or !.l.i t~r exists . 

The at;e of the : etaline for:r.-:ation , as d.eterrdred f rom 

two c:o. lle~1'.:i,qnq .o.f .f'.os.sils. .r.mde by Par:~ 1>.ncl Carm on (16 , p . 1 9 ) near 

I~eta.line Falls , Washington, was given e.s : 'iddl e C1rnbrian, e.nd 

'approximately equivalent to that of the Stephen fo r mation of 

Field ma.p- a
0

r ea. , Brit ish Colu..~bia . Howell ( 8 , p . 11 69) subsequently 

·s·tated. th'a.'t' the fa1ma was older tha.1! the Ogygopsi s fa;,ma. of the 

Stephen formation.,. a.;i~ - .co..r,r.el a.ted it vrith the La.keview- of Ida.ho , 
• • .. • ' • • • h • ~ ~ ' • .. 

and Damnation and Pagoda formations of :. ontana , and with the l owe r 

. part. only of the Stephen forr:ia tion • 

. In 1947 , Okulit ch· collected fossils f r om the srune local i ty 

a.cros s e. vertical range of several hundred feet , and the following. 

s pecies were identifi ~d (13) : 

Bra.ch iopods 

Acrothele sp . 

Trilooites 

Elrathina cordillera.a (Rominser) 

E . :'ecuuda Deiss 

~ ~ybrida ~eiss 

E . erecta. Deiss 

E . oculineata (?) Deiss -- ' 

E . lickensis Deiss 

E . c onvexa Deiss 

E . sp . 

Elrathiella unisulcata Deiss 

Elrathiella sp . 

Ehmania. sp . 

Ogygops is klotzi Rominger 

Bathyuriscus formosus Deiss 

Taxioura (?) sp . 

Ol enoides cf . serratus (Rominger) 

Kootenia rugose. Dei s s 

~ subequalis Deiss 

Pachyaspis typicalis Resser 

Zachanthoides ro~ingeri Resser 
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Two yeo.rs l ate r , Okulitch (1 5) revi sited the fossil 

l oc o. li t y , o.nd co nc e r ning i t sn.ys : 11 the trilobites occur in "b.vo 

zones in th6 middle i-et o.line fo r ··c.. tion, 'I'ho lower zone consists 

of t h in- bedded sh::.ly liniestone , well exposed in lm.ve r ~ etc.line Fc.lls 

quo.rry . The dominc.nt forms in this zone r.ro E lrathia ~ Elrathie llc.: 

n.nd Elrathinc . • Th is fD.uno.l zone i s very similo.r to the Pagodo. lime-

stone des cribed by Deiss in J .. ;ontc.nr\. . Some 200 fee t abo ve this zo ne : 

i n the upper opera.ting ol.w.rry , in dc.rk blue to bl-::.r.:k linestono , is 

the se c ond trilobite zone contr:.in i n; Ogyr;opsis , lfoo l enus , rmd 

Elro.thia.. This zone is sirnil8.r in contents to the Stephen forrru:..tion 

of Br itish Coluribia". 

Two vor;r poorly pr ese rve d trilobite pygidio. , reported ·oy 

Okul i tch , o.nd o. fragment of Conulites o.r e the onl y fossils ~nown 

to h."1.ve been found i r. the lTe lwo.y fo r mr. tion of Sc.l JTlo 111D.p - o.rea o 

ORDO-vIC H..N 

Active Formation 

The Active forrnc.tion ·is rn1med .from Acti v0 Crool~ in the 

north pert of So. l mo map-·1:ffeo. . It is found in two, SPmll , isolated 

l ocalities within the mo.p- c.rec. . The smaller of those crosses the 

Intern8.tiono. l Bou nda r y and the South Fork of Sc.l mo River nen.r the 

mouth of Sto.gleap Creek and forms a wedge - shaped fau lt block 

b ounded on·the west by strc.tn. of the Ne lwo.y for~ation and on the 

eo.st by the upper part o:' the Lc. i b group ~ It consists IXt i n ly of 

s l ate , i n pc.rt ['.renac e::>us , and ne::-.r the c entre of the blo·'J~ is c. 

wide band of white quartzite that i?lay be ti'ie e~tens ion of Q o l n. ck 

quartzite b r.nd seen ner.r Bunke r Hill mine to the south ( 16~ ppo 20_., 

63) .• The maximum thickness expo sed is not :rior e the.n 2,000 feet . 

No foss;ils were discovered in those p.:-, rt s within Sn. l mo mo.p- a.rec. , 

but the extension of these r ocks south of the Intern8.tiono.l Boundc.ry 
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yielded gr c.ptolites (1 6 , p . 2l) . 

The l r..rger r.rec. o{ Ordovicio.n rocks is exposed c.t the north 

e dge of the mo.p- 8.roc. , :tl ons ; .. cti ve Cr ef;k . Th 0r e the bo.s e o -~' the 

Lctive formc.tion i3 !1-0t c:;:poscd , c..nd tha l ovrest memoer s consist 

of three bo.nds of g,r ey cryctc.ll ino limcston0 , cc-.ch L~-bo1.l.t 100 fe0t 

thick , scpc.r o.ted. by sL,ty c.r bi llite more thc..n 100 feet thick . One 

·or these· lir.i.estone br..nds hc.s been t r c.ced r. l most continuous l ? !l. r ound 

the southern periphe r y of the gr o.nite stock . 

Above the lii:ceston6 bPnds the forr:ntion consists l c. r go ly 

of slate, which b e cones TI!Orc o. r em~ccous ne:::.r the top of the 

formr"tion ·wher e bo.nds of r.rgi llc c eous quo.rt zi to ~.ppeo..r . 

It is i mpos s ible to o·oto.in o.n £'. CC '.lrr.te meo.suroment of the 

thickne ss of the L. cti ve formr.tion . The o.ppo.rent thi ckness vc.ri cs 

gr co..tly to o. 1rJD.ximum of 4 , 500 feGt , bt~t thickening; by f lowage o.nd 

foldi ng mo.y hc~vv to.ken pl c.. c c . Park c..nd c[l_nnon (16 , P • 20) h!:VO 

g i ven a figur e of 2 , 50("; f.o8t for the r.·nximurr. thickness of the 

corresponding 1 LodbrJtter s l r\te r, and it soe:ns probr.b l e tho..t the 

L.cti ve fo r m':lt i on is at l eo..st o.s thick . 

In 1947 , the vrriter ( 9 ) collectcd -,vhr.t !:>.ppeo.rod to· b e 

a poorly pr eserved gastr opod fro~ the s l ate to. l us ec.st of ~ctivc Creek , 

200 yards north of the no r th odGO of Sa lr.10 m.c.p- r., r ec. , c.. t an e l evi::. tion 

of 4,000 feet . J. tentc.t i ire e:r.:amin2.t ion of t he fossil WD.S made in 

t he field by ,;kuli t ch , -,;vl:o e:r.:pr es sed the opinion tlle.t it miGht b e 

Hormotomo. or a simi lar gf'_str opod of probably Tr enton (l ~iddle 

Ordovicic.n) age . 

In view of the ir,:portl\nce of ob t nini.ng; 1.toru infor l'l['.tion 

the writer r evis ited the lo(;:.>. l ity in. l.S4: ;J_..ac conrar.ied o:' Dr~ Okulitch , 

and a numb er of specimens of i;rc.pt olites 'Nere col l e cted . The 

following r eport ~.'ms re.a.de upon this colle ction by Dr. Llice :c . Yhlson : 



- 23 -

" Tetr ngr nptus ? sp . 

Didymo g;r r,ptl!.s sp . L necr D . hirundo occidcntc.lis Ruedcmcum 

~ s p . B. 

Dicro.nogro.ptus sp . 

Cliru.:. co gr o..ptus ? sp q 

nrhe gr o..pto li tes c.r e not we ll enough proser vod for s pocifi c 

detenninc_tion, but the gonero. E.'.ppec.r to correspond Hore to thos e of 

the uppe r horizon of the Ledbetter b ods . It mo.y 8. lso be significc.nt 

thc.t the b etter preserved spccie;s of Didymogr ci.ptus r esenbles o. 

G l enogl e fo r l'!l ." 

From th0 o..b ov0 info r mc.tion , tho ;. ct i ve formc.tion is 

pr esumed , in pa.rt at l ec,st , to b e r epresento.tive of ear l y L~iddle 

Or<1ovici c.n t i me . 

ORDOVr,IAN(?) •. ND L:.TER 

Soom2-n Gr oup 

The SeoBo.n gr oup is nc.med f r om Seeman Creek north of So. lmo 

map- o.r eo.. . It is expos 0d in thu upper pr.. rt of Hidrlen Cr eek Ve.H ey, 

and 8. l ong t he sout h s l ope 0f :Porcupine Cr eek, ·;ihich f l ows vvestwa rd 

beyond the north border of 3c.L10 ElC.p- c.rec. . 

Ho a ccurate measur ornmt of tho thickness of the Seeme.n 

gr oup is poss ible , but i t uppo~r s to b e a.bout 5 , 000 fuet thi ck . 

Near the bus E; , vrhitc quc.r tzi tu r.md limestone pr edorainc.tr:; , ·:~ut o.t 

higher horizons schist c.rd c.rfi llito be come more cbundc.nt . 

The canto.et bchreen the underlying .h.cti ve fo r rn:c.tion a.nd 

the Seeman g r oup is exposed c,long; the ri dge sopE.'.re.ting J. cti ve und 

Hidden Cr eeks . Her e tho s l r·, t - :lq;illi te r..nd cc r t; illo. ceous quo.rtzi te 

of the uppe r pc.rt of the ,.cti ve formc.tion gr c,de over c. short distanc e 

into white que. r tz i te , crystc. llino limestone , o.nd schist of the 

Seemc.n gr oup . The ·oc..s0 of the gr oup is d efined E'.S the ba.se of a 

ca lco.reous o.r gi llaceous quo.rtzi tE; of distinctive n.ppear ance . Owing 
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to l ec.ch i ng of the calc8. r cous mc..toric.. l, thin l ont i~ulr. r l (:trnino. 

sto.nd out on tho 1:.reo.thered suri'cc o . Thi s horizon rnarkor w:::.s trc.ccd 

from nec.r tho Hidden Cr ock g r c.ni to stoc.l:: er.stwc_rd to b eyond the 

smn.11 l o.ke o. t t he hoc.d of .L.cti vo Creek . 

The top of tho Socnt2.11 group is exposed onl y i n th0 va.lley 

of Po rcupine Creek . Hero , whito quc,rtzito nnd s chist of the Seeman 

gr oup gr o.de into o.r gi lletc eous quo.rtzi to c.nd c'rr,i lli te of the over

l y i ng Ynir group ~ 

The c.gc of the Soonrn1 group is not known . It overlie s 

the Active fornc.tion of Ordovician nge 2.nd unde rlies the Yni r 

group , whi ch , fo r r e::'csons to be presented l r.tcr , is prcsur:ed t o be 

of , or me. i n l y of , Trfo.ss ic rtgo . Evidenc e of post - Ordovici o.n 

s edimonto.t ion i s found in the i'ot8.line qu:::.dr<:Cngl c, , whore foss il

iferous limestone £'..t lcc.2t 700 feet thic k y i ol derl fossi l s of 

Devonian or Lovwr i'.ississippic.n £'..ge . 

TR L\.3 S IC .·.1m ( ? ) ELRL IER 

Ymir Gr oup 

The Ymir group dori vcs its n:o.me f r on the tm1m of Ymir , 

and onl y c. small pa.rt of Sc.. l mo r:'.::cp - c.n;:::_ c. l ong; Sc..1!:10 Riv e r is 

underlc..in by it . The group consists of a. thick c.ssembl8.ge of 

slaty a.r gillito o.nd o.rgi lln.ceous 0_1°0. r tzi te vri thin the mn.p- a reo., 

but limestone br.nds r.ppcc.r further north i n the northe r n extension 

of t h is b e lt of r o cks , neccr Eo l son . In the Ymi r ::i.r Go. , the maximur.i 

o.ppo.r ent ·thickness of the group is :::.bout 7', 000 f c0t , b ecoming 

thicker toward the north , but it is prob:::.bl o tha.t isoclina. l folding 

hr.s r epeate d · some of the beds . 

The Ymir gr oup is unde rlain conformo.bl y by white quartzite 

and schist of the Seeru:m group, and thj_s conta ct is gradationale 
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The upper limi t o f the Ynir gr oup is sh['..rply defined wher e Lc r g illi te 

gives way to thick flows L~!1d aggl ome r ates of the Elis e ro'r :r.ntion . 

This c ontac t vras observed i:P-. onl y one loco.li ty i n Ss: l no :nc,p- o.raa , 

near Sa lr.10 Rive r . The oxposur es tharo 8. r o riot [;Oo d , c•nC.: the relationship 

b e tween the Ynir group and tho .6 li so is not clca.r . 'l'o the no rth,, 

howev er, exc e llent exposures o.re seen no rtheast of Ynir , :1nd indicate 

that the b n. s C\ l flows of F1e ;:. li se forr!.'..'..t i on ovcrli8. the Y!::ir group 

with no angular di s cordance ~ 

The c.r~e of' t:io Ymir group i s not knovm ns no !' o cognizo.ble 

foss ils have been fo und ir. it~ The t:; r oup ho.s been t r o..ced north-

ea.stward to the 11 7th r:1or id i c11 , where it c.ppon.rs to link vrit'. , the 

l i tho l o gico. lly sir1ilo.r S l o cr.n 1 series 1 , which ho.s ·o een tro.ced 

southwo..rd f r om the S loc r.n o.r or. b y Rice ( 17 , i.f,-,p 60'2:· ) ...... (.. ... . ' t.U- • The Ynir 

gr oup , the;n i s r q;::-.rded cs eq\1. i va.l ent c.t leo.st i n po.rt to the 

S l o co.n 1 sories 1 , which is prob £'..bly of Trif.tssic a.go (2, PP • 60- 61)0 

TRILSSIC ( ?) 

Elis e I•"o r rr.tion 

The 1 Ros s l a.nd v-o lc u!l.i c f; r oup ' n.s defined ·o~/ J..; cConnell 

and Brock ( 1 904) consists of t h r e e fo r rnf:ltions· . To i;hc oldest of 

these the writer appli es tho na:ne E lise:; fo r r--r.tion, bec ause it is 

we ll e xposotj. on the weste r n s lopes of Bli so Loc;.nto.in in Ymir man-

a r ea . 

I n So. l no r-!D.p- rtr ea , rocki.i of the ;o. l ise for;·1c.t ion do 

not appeo.r to -b eas widely ciistribv.ted o.s .vrc.s forI!',erly thour,ht , and 

only o. few, re l n.t i ;e l y s::.:::.11, isolated . :::i. r en.s und.or l ,·. in oy t!i<;s e 

r ocks we re discover8d . 

The Elise for;~tion c onsists of ~~esit& o.nd l ntitc 

flows , and &gr; l one r a.te , the L:..tter bc i nt; :::.ore o.bundc.nt in the 

l o ·re r po.rt of the foll.'ation . Ba.nds of tuffr.co0us 0. r gilli te up to 

200 feet in t h ickness ha. vc boor. obs e rved . · :irr e gu l ar bodies of 
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c.u g i tc porphyry o. r o c o: 1non, being no r c nunor ous .neecr : ··fai1.: top of the 

f orm::\.t ion. Th e :ninire..ur.~ n.ppo.r ent thicknoss ·of the fon· ·.r.tion is 

a.bou t 9,000 f oot . 

Tr10 :C: li se ·fo r-mr.tj.on is unde rln i n c".:lnfon:r."r: l y by the 

Ymir gr .oup,.. c,nd ovurlc.in con.fo r :'."cr.b l y by str '.'..tr. of the Eall gr oup . 

The o.ge i s , thor ofore , pro·or.b l y Tr ·ia.ss ic, but nm.y in· po.rt b e 

Lower Jurc,ss ic. 

Hc,1 1 Gr oup 

The Hull 1 s e r ies 1 vras define d b y Dr ysdc. l o ( 6, PP • 2 7- 29 ) from 

Ho.11 Cr eek i n the Ynir c,r eo. , where he es t ir:c.tod tho th ic1:ness t o b e 

7 ,OOO f eet. I t i s qu i te wide l y distr ibuted i n tho northeo.st pc.r t of 

Sal rao :map- c.r ec. . I t consists of o.. r gi llite , sc.ndstone>, o.nd cong;lone r o.t e , 

with m..i.no r inte r bodded f l ov.rs , c.nd bc.nd s o f pyroclc..st ic rock s , partic "Lc l a. rly 

i n t he uppe r par t . Drysdo.l C; ir.fe r rcd tho.t t hC:JsG sed i::1ent c.r y rocks a.r e 

of cont i nenta. l origin, b"ut ee l though the~' ' ·;r. vo yie l ded pl c.nt f r a.g!:lents , 

r:m.rine fossi l s arc; pr esent . It i s pr ob11iJ l o th2.t the sedinents vm r o l a. id 

d own und0r nc·:-. r- shore conditions . 

I n 1 948 , c.. c o ll c., c tion of foss il s f r orr, the Ifall gr oup was rw.de 

on the r- idge south of Porto Rico Creek , to the nor th of Se. l mo mo.p-ar eo. . 

11.n exumi no.tion of this c ol l ection v:a s r1c.de by H. Frebold of the Geo lo gico.. l 

Survey, who rnnkes the fo llo1.<1ring stator:i.a nt conc e r ning th or,1 ~ 

"Ammoni tes sp • i ndet . 1 
Thi s aDmonite is possibly o. Stepho.noce r r..s . 

;.:rnraoni tcs sp . i rnlut, .? 
Ir.iprint of a who rl f r o.gment wi th fine r undivided ribs 

and keel. Fay b e c o:!npo. r e.blc t o s or.1e Dt12:1ort i orio. fo rns 
fr on t he Upper Li as . 

Age : Lower po.rt of F iddl e <Jur a s s ic poss i b l e fo r .. :~:nmoni t e 
s p . i ndet . l; u pper par t of Lowe r · Jun.ssi c possibl e fo r 
krm;ioni to s'p • indet . 2 . No ex o.ct dotor n.iI'ati on c c.n be 
me.de . Fossibl y the b ounda r y between Lower and E i ddl e 
Jurassic is r epresented at this l oc o. l ity". 

I n 1949 , sever a l c olle c t i ons from Sal mo nap- o.ren wer e a lso 

r eported on by Dr ·i. Fr ebo l d : 
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" Fl 49A . West side of ;"rchib '.). ld Creel: bchwen first c.nd se c ond 
tributcrics . 
Elov . 3 , r/00 1 • 

li..rir:1oni tes sp . ii1dct.- 1 
The for::.i. is sinilc,r to Lriotites fror.t the Lower Li f1s , 
but the type of the ribs (occr.sionc.l presence of 
di vidcd ribs) spoo.ks nore for Du:".orticric.. froT.l the 
Upper Lic.s . Un.fortufl.c.. toly 't}t,) st~_tc of prosor w.tion 
is so poor thc.t un exn. c t d1:.:tcr'""',inr-t ion c~~m1ot be r.1C.do . 

~\n"hsonitcs sp . indct . 2 
Vory poor r.nd weai~ inprint of a. sr.:c.l l or annoni to , very 
diffe rent fron Lrr'onitc sp . ·indct . 1 :, ---both in g;oncra.l 
shape o.nd · L1 tho kind of ribs ; o.ppa.rcnt l y· .nc,r row 
unbilicus , h i ghur whorls , very fine ribs . ;_ keel is 
pr esent , but it is not clear whether this kee l lies 
b etween furrows or not . The form may beloni; to o. fine 
ribbed type of the faHily lforpo cero.U.dc.e from the 
Upper Lio.s , ·out an e xuct doterninc.tion is inpossible e 

Ammonites sp . i ndot . 3 
'Her.,k and poor i ttprints of snc,11 QJtlnonitcs . Perhnps 
young spocir:cons of .·.rnmoni tes sp . i~det ~ 1 

~go : Upper Lia.s ? 
11 Fl 49B . 1!fost side of .i.rch iba.ld Creek betwoon first c..nd second 

t r ibutc.ries . 
Elev . 3 , 950 '. 
Amnoni tos · sp . i i~~dvt . 

\fe9.k and ·br.dl y pr us or'Tcd. inpr ints of r..r,moni tes , most l y 
sir'.ilc. r to J.nnonites sp . indet . 1 of _-. l 49L (rn0ntioned 
abo•.Te) . 

~gu : Uppe r Lius? 
" Fl 49C . ··.rest sj_de of ·;_rchikcld Creek b E.:twcen ··first o.nd second 

tributaries . 
El ev . 4 , 000 1 • 

icnCTonites sp . indet . 
Foor ir:1pri nts of indotGrni n~' b l c c..r:r'1oni tus , one of 
tlrn:-i shoivir.g sir.;i l c.ritios to ,.r:c1on.itc;s sp . indet . 1 
of" Fl 49L w1d ;~ . sp . indct of Fl 4SB . 

Lge : Upper Li c.s ? 
" Fl 49D . lfiest side of Lrc hiba.ld Creek b etween first c'..nd socond 

tributo..ries . 
Elev . 4 , 100 '. 
Lr.unonites sp . indet . 1 

Bs.dly preserved . In she.pc ["end in the type of the ribs 
similc.r to Lnnoni to sp . in.dot . fron Fl 491. o.nd related 
form::i f r on Fl 49B o.nd C. i1io.y be sane species • 

lcinIT,onites sp . i ndet . 2 
Sor.:e very b o.dl:·' preserved indeterr.1ic£.ble f r agn.ents of 
o.mnoni tes . One of the2:-i hf'.S o.ppn.rently divided ribs , the 
other one shows fl ri o iLtc rcc,l '.l-CE.d between t.:ro undivided 
ribs • 

;,go: Upcr Lio.s? 
F6 49 . East side of Bop,vo r Crel'Jk: a bout 2 nilcs northec.st of 

Fr uitvaie , west of Salr.to nc..p- c.reo. . 
Elev . 2, 700 '. 
li.!TlI'lonites sp . indet . 
Lge: Indeterr,in.uble . Vay bo Lias . 

Fl O 49 . East side oi' ;~rchibr~ld Creek , Salmo :r.i..n.p- c.roo. • 
.. 'Elev . 3 , 950 ' . 
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Imprints of sr1'.o.ll indotcr~1i nc.bl c ru;'.2:i.oni tcs . 
;~ go ' · I ndeter ninable . 

A pb.nt fragJ:•.cnt was colle cte d c.1.Jout throo- quc..rtor s of c. nilo 

northeo.st of Po. r ks . tF .L . • i~o l l su b;'.~i tted the followini; r eport: 

11 This is o.. sr'!c..1 1 f r e.g11ent of o. cyca.dooid , oi ther a. Pterophyllur:t 

or c. Ptilophyllur:1. It c er tf'.inl y denotes e. ~· .. E; sozoic c.ge c.nd r cs eEbles 

specie s found in the Lower Crotc. ceous o r Uppvr Jurl'.ssic". 

Fro:n tho top of the scnc ridg'o , o. bout '7 , 200 feet c. t J:IT . s0 E . 

fron Pc..rks , tvm colle ctions of r10.rine f ossils were mr'.. do in 1 949 by 

R. Ifolliga.n and cxn.ni no d ty Dr. Fr obold : 

"Ca t .• No . 1 :7240 
Annon itos sp . indot . 

Badly pres e r ved imprint of c. whorl · { J urc. ss ic or 
Cretuooous fo r n) . 

Many ho.dly preserved pelecypbds , D.rloni; others Lim. sp .,, 
Pecten sp ., Pleuronya sp ~ 

Cor a ls 
Age: Juro.ssic or Creta ceous 

Cat . No . 17237 
Be l enni tes sp . • ind~t . ( Ju; c.ss ic or Creto.coous f o r:m) . 
Mo.ny bo.dly preservpd pe l e cypods , o.ppo. r orit l y sc..me fauna. o.s i n 
No . 1 7240 . 
Coro. ls 
Age : Juro.ssic or Cr et'c. coous 11

··• 

Fror.-. t he above infori'~ction , it cc..n bo tentc..ti -.;··o l y i nfe rr e d 

that the D.iddle par t of the Eo. 11 gr oup , co ntD.inin~ the ·tl.m.rnonoi '.ls , is 

of Jun:-.ssic, possibl y of l e.te Lower c.nd. early l>ic:.d l e Jurassic, n.go . 

The exo.ct £',go of the upper pc.rt ; cont u i lling tiw pe l ocypods o.nd o. p l ant 

frc..gment, is unceFtain , but ! rJD.y be Jur assi c or Cretac eous . 

JUR,._SS IC OR CRET.: .CEOUS 

Bec.ver Hounto. i n Fo r mati on 

The Ben.ver i;oi.mtr. i n forr:mtiori was fi r st des cribed -oy rv; cCorme ll 

r.nd Brock ( 1 904 ) as the Bee.ver 1iountain volcanic group . Brock noted 

the fresher o.ppeo.rance of these t'ocks on Bee.ver (Kelly) ~.":ountain i n 

conpo.ri son wi th those of h is ' Ros~lc.nd Vo lcanic group ', o.nd concluded 

th£tt they were younger . This fee.her e wc.s obse r ve d iudependently 
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by Do. l y ( 4 , pp . 352- 354) , i:rho inc luded in tl~c group sedirn.ontr.r y 

r ocks of the ' Hc.11 t;r om) '. The prvs 0nt i;ffi ter refers to the 

vo lcc.nic r o cks c.s t~1e Boc.vcr ~.ounta in f orr1r.tion . 

;,s Drocl~ c.nd Dc. l y suspe cted , the Bo~ver i~olmt~.in forr.~r..tion 

i s T·.o r o ext ons i i-c thc.n c..s shown on their nc.ps . Indeed , :r.1ost of the 

7olcc.nic r o cks i n S 2. l r.io no.p - n.rec. be l ong to this for ~·1D. tion . I n gener o. l 

they bef'.r c. c l ose rbser:blr.nc e to t he r ocks of the Eli se fo r :r!C.tion, cmd 

it is onl y ·when the fossHiforous sodir:i.onto.r y r ocks of t he Hal l gr oup 

a r e de linoc.tod th~'.t the yolco.ni c ro ks cc.n b e plc..cod i n thoir pro pe r 

str o.ti grc~phic position vvl th conf i donco . Th e tor n ' Ross l o.nd Vo l co.nic 

gr oup r ri.i E'..ht bo r et:->.inod fo r · t hese r acks v;horo suc h dist i n ct i on 

co.nnot be ne.do . 

The Beo.ve r r.c;ountc.in fo r no.t i on consists of o.nd0s i te o.~dt 
I I 

l a.tite f l ovrn ,.· o.gg l onorctte , n.ugito porphyry, brc c c i c. , c.nd tuff . j 

I n t e rbodded o.r gi llito , bee.r ing pl c.nt rer:.c.ins , occurs in tho uppi r 

pf',rt of the fonmtion . The totrcl thi ckness cc..rn1ot :.:ie o.c cur f'..te i y 

nec.surod , but nust b o so'rcrc. l thousc.n<l fo(;t . 

The be.re of tlw forrir.tion rx.s teen plncod o.t the top o~ the 
' 
I 

h i ghest bc..nd of c.rg~ ll ite of the· undor l yint; Ilc.11 r;r oup . The top of the 

fo r nntion has not been obser ved . 

The o.go of the Bu:::.ve r Eounto. i n for;i ·r.tion is not knovm with 

a ccurncy . 1. few oos cure , l ong i tudinnlly r i bbed or s triated stens 

,,rero colle cted on the c rest uf the ri de,:e wes t of Kelly Eount c. i n , but 

a r e of no v::i. l ue fo r :::.ge deterr:U.m:.. tion . Tl:.o fo r rncct i on overl ies with 

confor Y:i.i t y the Hall gr oup .. of whi ch the upper pa. r t is 'uel ievcd to 

b e of Jur assi c or , possibl y , Cr et:::. ceous c.ge . Tho .Seave r Founto. i n 

for m t ion i s , th8 r efor e , prob::i.~ly of Jura.eysi c or Cretc.. ceous age . It 

i s , howeve r , unlike l y thc.t i t i s of Upper :C r eto. ccous c.g,e , bo cc.usc 

ther e exists c.. few ni l es to the vrest a co:he;l orior c.te thc.t r ests with 
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great angular discordance upon the ' Rossle.nd Volcanic group', and 

which yielded plant fro.t;ments of probo..ble Upper c·retaceous o.ge 

(W. A. Bell , personc.l cormnunicatio'n). 

Torti o. ry(?) 

Conglomer o.te of.possible Tertirry age wo.s observed on the 

west side of Stagluc.p Cn.:01': , onc-hc.lf Bi l e from the 11'.0uth, o.t o.n 

elevation of 3, 140 ft:Jet . A bou-1; 10 foe.t of the conglomerc.te is 

exposed . The roundstonos , which o.ro up to 6 inches in din.motor, 

consist of qu~rtzite , black o.rgillito , o.nd fine - gr ained gro.nito, 

c.nd 0.ro moderc.toly well rounded , but not well sorted . The :nw.trix 

consists of c. hard , limy c ement . Tho conglomorc..tc rusts unconformably 

upon dolomite· of tho lJe lwo.y formc.tion , with c.. _northerly strike c.nd 

o. dip of 20 degrees cc.st , o..nd pr obo.bly represents an erosion- rcmno.nt 

of more extonsi vo dopos its formed i.n the vnllcy . 

INTRl:S IVE ROCKS 

NELS 01'! INTRUS IOlTS 

The Ne lson intrusions cons ist of gro..nitc ( mD.inly porphyritic) , 

gro.nodiori te , quc.rtz diori tc , syeni te , r.nd monzoni to , together with 

numerous , rclo.tod c.pli te cmd ~o.mprophyr o dykes . The similo.ri ty 

in the o.ppeo.rc.nce of these rocks sugsest cons C\.ngu i ni ty, c.nd for want 

of evidence to the contra r y the writer has fo llowed \falk er in 

relo..ting them all to the Ne lson batholith . 

The N<.:lson intrusions ho..vo b(:on fully described by 'Hc.lker 

( 20 , pp . 13-18) and the ·wri tor hc.s little to c..dd to his descriptions. 

The intrusions cut tho Bec.vcr 1:ourl:to.in c.nd o.1 1 older formations , so 

tho.t they o..r e of post Lower Jurassic o.ge . An o.cc~rate upper limit 

to the o.ge has not been esta . .Jlishod, but in the !.:o.ss lr.nd o.r.eo. to the 

west conglomerate of probc..l)le Upper Cretaceous age rests with o. 

lo.rge angul a r unconformity on the 1 Rosslo.nd Vo lcanic group ', and it 
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is pr obable.that the i'e l so21 i ntri .. sions •Nere emplaced dc.:ric-1g the 

orogeny th'!.t pr ec eded 1Jppcr Cretaceous sedi:'i1entation. 

s HEPr.;.RD INrn :.s rnrs 

.'. lc11 g Pend d ' Oreille River , near ti1e west edi;e of tlie :map

area , are two small stocks of' :::;iedii..r!n- grained. , rusty weatherint; , 

l eucocratic gr anite . This t:;rari_i te closely r eser.·":i l es the Sheppard 

gr anite farther west j n i~'.ie }'(oss l and area , vrhere it intrudes 

conglomerate res em'ol ir1g t>ie.t of Sop hie i1founta in, fro:.'. which pl ant 

remai ns of pr oba·r.·l y Drpe r Crete.ceov.s , or pot=si_l:;l:/ Te r tiE-ry , ar:;e 

were collected . The at;e of tte Sheppar d intrl1s'i.ons is , thorei'oro , 

proba~ly Ter tiary . 

s TRT_~CT1JRE 

F..'_ULTS 

The l a r p;est fa'...' l t i:a Sa l r;_o map- a r ea is one of gr eat co::aplexity . 

It crosses the ;~18.p - area fror'.l southw0st t o northeast , b~1t chant:;es strike 

a l ong its c ou r se . Vfhere it enters t!-ie :map- area on the ·west , about a mile 

no r.th cf Fend d ' Oreille Rive r, it s~rii-;:es about es.st . Thenc e it 11wings 

northeast ar.d is obs cured by a l arge Granite stock , out a1•pears again 

west of Sa l mo River, near the mouth of Sheep Cr eek . 'iThat is believed 

to be a c ontinuation of the same f au l t truncates the fold ed rocks of 

t he Sheep Creek c amp on the north and ther. strikes north i.nto Ymir 

:rn£tp- a r ea , where it ca.n be t r aced for many :i1i l es . 

L l on;;; th.is fault tlce ver tical dis pl acement is gr eat , a ::> the 

Beaver I·m.mtaiH f'or.,..,ca.tior1 is brout;ht into contact witlc str ata of Lower 

CaD.brian lltje in the southwest part of' Salmo F:up- a r ea . Y.'herever this 

conta ct has been o Dse rvwl , parti cu l a rly west of t!'_e map- a r ea i n th0 

l ower r eaches of Fend d 10rei llo River , the rocks a.r e hi ~;hly shear ed . 

This contac t hs.s l ong been r egar ded 9.S U!'lconformabl e , but support 

• 
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for the writer's view thc.t it is o. fault i s derived fron the fo.ct 

that no evidence of a structura.l unconformity in stro.ta ro.n~ing in 

age from Late Preco.mbrio.n to ,Turassi c ho.s been observed in Ymir 

map- a rea c. few mi l es to the north . Th.is fri.ult dips steepl y ut a ll 

po i nts exn.mir..ed, and the rocL:; 0;.1 i i:;s nort],\.vS t side ha..:ve moved 

downwa rd. r e l n.ti ve to those to the southeast . Tho f:::.ult displc.ces r.11 

rocks of Beaver Lountain ar;EJ or older , but is pre.-bc.tholithic in o.ge , 

and appears to contro l to some der;re e the sh::-..pe of .s omo of the 

intrusive bodies along it, po.rticulo.rly in Y:mir mr.p- a.reu . 

The second most prominent fault in the mi;1.p-arca is the 

Ripple Creek fault, fi rst observed oy Daly ( 4 , SDeet 7) , and 

independently noted oy Calkins o.nd EacDonald ( 3) • )"fa.lter confirmed 

the pr esence of this fo.ult , but Fo.rk a.nd Cannon (16 , PP • 33- 34) 

expressed doubt conc er nin; its existence. ~he prescmt vrr i ter , however, 

agrees with t he earlier wri tors e It is a tear fau lt, r.s i t was 

formed a t. the time of folding . The stress thc.t developed it was 

concentra ted large ly to the north of the fault in m:. easterl y 

directionf and res t'.lted in overturned isoclin:'-1 folds on that 

side and c~:i-npn.rati ve l y open folds to the sov.th . This differential 

movement crrnsed rotatj_o:'.'J. of the strr~t!:. in the vicinity of the fault, 

and widening between the ?..ipplo Creek fa.u l t r..nd the b r o.nch fe..nl t 

that extends .up the South Fork of Sal mo River . Ls a result, the 

wedge-shaped b.l ock south of Lost lfountC' in moved westv.fard relc.ti ve to 

the surrounding to cks , thereby a ccounting for the opposite directions 

of movement on the two faults that ma.r k its f l an.ks 0 

J, second branch of the Ri ppl e Creek fa.ult truncc,tos an 

anticline exposed nec.r the Uni tcd Verde pr op<:i r ty • 

. The Ripple Cree}~ fr.t:l te dips vertically. South of Lost 

Mountain, _the Quartz i te RLnge fo r mr.tion , which forms tiw core of 

the Sheep Creek o.nticline, termine.tos nbrupt l y ago.inst the fc.u lt, 



- 33 -

beyond which tho o.nti clino plun~ os 30 do t:rcos southvrest . This 

suggests o. doV'mwo. r d r;i_ovement on the south side , but it TIO.Y bo tht:'.t 

the Quo..rtzi ta Ran;:;e formc.tion !i['_S been squooz.ed Pl'.) rct this point 

owing to the tig;ht fo l din;; on the north side of tho fo.~ 1.lt . 

Tho iy1rcro.1'~8 horizontnl displo.cor.10nt of the Ripp l o Creek 

fn.u l t , from the southoo.st co rnar of the mr..p - r.ror~ to the point whore 

it ente r s the vo.lley of the South For k of Sc_l1T)O River , is o.bo1).t 

4 , 000 feet , the north side hD.'ring moved ·co.stwc.rd . F£1.rther west , 

l'wwever , tlrn ho ri zontal displo.cemont docrcc.sed to where , o.t the 

mouth of the South Fo r k , the movement caused onl y wa.rping of the 

s tro.ta of the La i b group . 

L third p r ominent fo.nlt is thc.t Yvhich m~tend.s fro::il Fend 

d 1 Or e ille Ri ver northwr.rd beyond Po.rks . The sout:hur:ri pc.rt of this 

fo.ul t 8.ppeo.rs to ho. ve displo.ced tho lr..rger, on.stcrly trendini:; fc.ul t first 

des cribed . Near Po. r ks , the fo.1) l t is more evidont where strc.to. of the 

Ho.11 group ho.ve been faulted ae;[linst volco.rcic ro~ks of the Boc..ve rton 

Mountain or E l ise for,,ic,t'·ons . The dip of this fo.u lt is nef'.rly 

wrt icnl, r.nd tht:J west siclo h~'.S :moved upvmrd reL.ti ve to t}10 ec..st side . 

lclong the south p~:.rt of the fr.u l t there seo1°1s to hc.ve been also a 

movement of the west side northward . Th0 displc;c ements result i ng 

from these movements o.re unknovm, but c. r E: o.ppc.rently in excess of 

1 , 000 feet . 

Normc.l fo.ults of lessor dis· lo.cement were observed. in sever a l 

loca lities . One such fc.ul t separates the uppe r part of the Laib 

gr oup f rom dolcmite and limestonu of the Nclwo.y forITJ.nt i on nol"th of 

Fend d 1 0reill e River . Tho vrorlge of i.cti •Te fo r mcction £1.t the Internutional 

Boundar y forms a graben bounded by norr:v.-cl fuul ts . i:~cver se faults 

o. r e a lso' r epr esented in Salno r;iap- 2.res. , s.nd some of those appear to 

have formed c hanne l wnys for mine r o.lizing so l utions . The fuu l t on the 



Of\St limb of the She·3p Crook anti cline , r.nd those oc.st of the 

Emer n. ld n.nd Jersey rn.i nes a.nd tho Trurr.n pr operty f\. r G of this type~ 

o.nd displf\. conent c.. long; them hc,s r:.rc.ountod t o f'.t l or.s t sc-verc.l 

hundreds of fe~t . 

Lbout 6 miles northoc.st of Sc.lno the SU!"Jii t of the ridge 

consists of gently folCl.·Jd -: ::-~".lli -'-c c.nd line:c to:ri.c . Thr;sc ctrf.'.i::'..'. 

diffe r greo.tly in structuro o.nd 1 i tholog;y fror.~ the rocl:s b elow r.nd 

to the north , o.nd t heir occurrenc e c.t t h i s l oc f'.lity i s probably 

due t o overthrustini; . The fr1.1.1l t thc.t cros se s tho Int er nf.'. tionec l 

Boundo.ry 3 :rrti l es ec.st of Fe l vrc..y : '1 poorly e:x:posor1. , but 2-'1.Y o. lso b e 

of the overthrust type . 

No tectonic po.ttern gover nh1s the fc.ul ts of Sa. l rr,o m.a.p- o.rco. 

hl'.S yet been discerned , b ut such o. pattern :r:lc.y b e a.ppo.rcnt -..men the 

study of the o.d jo i n i ng areo.s to thu west and north t~ r ;:; completed . 

FOLDS 

Tho structure of the on.ster n pc.rt of Sn.lr:o mc.p- area is, 

broadly considered , n onoi:.: lin:-.1, but rev·:; rsf\ls of dir i n the Throe 

Sisters formation sug~:est th0. t open fo lding hc.s ta.ken ph.ce. ~'Ti thin 

tha t po. rt of the mono cl ine between Eon.1c c.nd Pe.nthe r Creeks . This 

· nonoclinc.. l structure is te r minc.ted by the syncline thr..t trc.nsgresses 

the mup- D.ren. fr om north to south , c.nd t!',c,t is succeeded on the west 

by the Sheep Creek r.Lticl ine (See ;-,ir.p o..r.d structure - se ction D-E) . 

This anticline is isocli.o.r.l c..:cd ove r tur ned, most of the dips b e i ng 

to the east . It is terminf'.tec". on the north by ,--.. fr_ult , c.nd to the 

souith it plunges south-,,rsstwc.rd o.nd is lo.st i n the open folds near 

the Interro.tiona l Boundar y . On the west l h:b of the Sheep Cr eek 

anticline is o. sr:mll isoclinal f old on ·which li e rrios t of t he 

productive mines of the Sheep Creek c amp . Farther west , a more 

open syncline is underlctin b'; str ata of t he Le. ib gr oup , and beyond 

this to the west is an anticliri.e thc.t pl unges sonthwcst ln the 

vicinity of Pend d ' Oreille River. 
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In n os t of tho locc.li ties wher e detd l ed r.w.pping ho.s been 

done within t hese bron.d structures in the Po. lnoozoic rocks , smo.ller 

folds hl'. ve indic£1.ted o. compl oxi ty of structure beyond the lin i ts 

of udequn.te r cpr esento.tion on the scci.le of the ·writer's i nvosti gc..tions c 

Folds in the Mesozoic rocks appee.r to be nore open tho.n 

those i n the older ·for:r:iations. On ! ~ount Kelly,~ syncline plunging 

southvrest i s probc.bly t e r nino.'ted by o. fault. · To the east , li es a 

broad r...!1ticline in the valley of ~··rchibald Creole . Fe.rther north,. 

a.cross the Gr eo.t :Eorthe r n rnihm.~r , the folds are even mor e open, c.nd 

plunge gently south-southeast. Synclines occupy the west s ide c i 

Keystone Kountain, Erie Lountain, and the crests of the two ridges 

to t he west . 

ECOHOl:IC GEOLOGY 

PLLCER DEPOSITS 

The earliest recorded discovery of pl~ cer gold in British 

Columbia wo.s made o.t the mouth of Fend d 10reille River in 1855 . 

Since that time o.ctivity on plc. c or vrnrkings on Pend d 1 0reille and 

lower Sc. l mo Rivers hc.s b een reported , and smn.11 operc.tions a.re 

noi.•1 i n pr ogress . 

LODE DEPOS I TS 

Salmo wap-area has long b oon reco f niz od o.s a l oading 

producer of neta l s , par ti cularly the Sheep Creek cn.r.1p , which ranks 

f ifth in the provi nc e in total production of gold. · In addit ion to 

gqld and silver, l ead and zinc hav.e been produced fron r.tlnes of 
t 

Sa l mo area, either as a by- pr oduct of silver c.nd go ld n!ini ng , o.s in the 

cnse of the Hunter V a ::Ld Lrl i ngton mines , or e.s the principc. l mete. l s , 

o. s a t the H.B., old Eme r c.. ld, Howo.rd (_Durango), Reeves - Macdonald , and 

others.. Of t he other meta l s , only tungsten and iron o.x ide s have been 
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shipped , the forner fro,:1 the no-w fa'1orc. ld nine , c,nd the lc.ttor 

fron the Lor.:ond ( Intornatio1m l Loe.cl o.nd Iron) nine . 

GOLD 

[letwe0n 1934 , when the p rice of gold was s11.bstm1tio.lly 

increased, and the enr l y ye2..rs of ',-forld '.for II , tho ; old- producing 

mines ,:ri thin Sn.lno rin.p - o.n;r. .:'rore o.cti vo . Durins the lf .. ter yoc.rs 

of the vm.r , difficulties in obtaining labour S1.nd ::-i..'1.tcrio.ls for ced 

r.iany mines to clo1rnl _and subsequent to the wa.r.tho high ·cost of 

labour and :::'.'n.terials forced the closinb of :r10.ny i:i.ore gold- producing 

mines . L.t present only the .t.rlington o.nd Sheep Creek gold nines 
' 

are opera.ting . · 

Eost of the produ cti yo e;old mines lio within the Sheep 

Creek camp, and o.. report on the so , 'oy ·.·r ,H . I 'c. thews of tli.o British 

Colunbia Department .. Pf : XA.nes , : .. is: ii=r propo.ro.tion . 

Z INC-:LEJ.D 

The raost active de-,relopnont c.nd nining; is c.t present 

c entred in mines that contain l oo.d and zinc orebodies , .n.ll of 

which a.re roplc.com.ent depo sits in liuostono . Lost of the orobodies 

a.re co nfined to those pe.rts of tho linostone strc.t£'. that have b een 

hydrothernally altered to dolo:"1ite o.nd , r2oro rarely,, to sko.rn . In 

the P..eeves - Ma.cdorn1ld r:",ine , the o.reb.o d. ies arc c onto.inod. within o.n 

envelope of do lomi tized lin.e ston0 , which extends up to 40 feat fror.J. 

the or;ebodies . · The smno conditions were observed in tho H. B. 

r1ine where the doloY'lite envelope extcr:.ds fron 5 to 50 foot beyond 

the ore bodies . In the Jack Fot property , the ore is l ikewise 

. contained within r~ dolonite en-relope , but patches of calcite , which 

may be l ater tho.n the oro , :::.rEJ so.ice to occur with it . Lt the Tr uE!ElJi 

property,, no r e l ationship betvreeil. dolomitization and ore could be 

found . In the Jersey mine , ore ·occurs only where dolomitizatj_on 

or the development of skarn l1f·.s teJrnr: p l a ce. 
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Reeves -~.fo.cdona ld 

The Reeves - h: .. cdonC1.ld mine is on the north shore of' 

Pend d 1 0reille River, a bo ut a mile upstrec.m fro m the mouth 

of the So.lmo , o..nd is . r eo.ch.ed by road f rom e ither ?el vm.y or Wo.neto. . 

It is a subsidia r y of Fend Oreille ·r;ines ar!d 1=e to.ls Compo.ny, of 

Meto.line Fo.lls , ;.Jushington, which hn.s directed. development work 

in recent years . In 1949 , a 500- ton mill w:i.s constructed n.nd put 

into operation in August . Further expansion is plo.nned . 

The rocks ~t the mine· are limestone , quo.rtzite , schist, 

. and a r gilli te of the l ower p::.rt of the Lo.i b group , mid the orebodies 

are replo. c ement deposits w:ithin the main limestone mombers . The 

principal ore minero.l is sph~lerite, but much pyrite n.nd o. little 

galena o.r e present. 

The stro.ta fern: the southeast lime of an anti cline thc. t 

plunges southwest . Smc.11 sir,;noid fo ld s ·within the l imestone member s 

n.lso plunge southwest n.nd perhcps ex ert o. str ucturc. l control ove r 

the orebodies, which phmr:e i n the s ame direction . Cross- faul ts 

vvi th displacements up to severo.l hundred feet were des cr ibed by 

Vfolker , and several smaller fe.u l t s o.r e p r esent . These fo.nl ts may 

a ls o hc.ve served to loc a lize dolomitizo.tion or ore deposition. 

Three ore bodies ho. ve been dis cover ed but only one of these 

is now beini:.~ deve lo pe d and mined . This is the Re eve s . orebody, 

whic h has been trenched on the surfn.cc o.nd intersected in the River 

adit, 800· fe et below . An inclined rais e wo.s compl et~d , o.nd stopi ng 

in the upper l e vels hc.s been in pro gress. 

A second orebody , knm,1m a.s the B.L., is exposed in surfc. ce 

trenches several hundred feet no rtheast of the Ol1tcrop of the ~ee'!fes· 

ore body. The hee.vy ove rburden i n its vicinity mD.kes it diffi cu l t to 

determine the structural relationship of this orehcxiy to t he Reeves. 

·--... . ·-. 

\ 
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L. t h ird orebody, severc..l thousc.nds· ·of foo t sot:thcc..s-C of the Ree~res 

orebody, ·may be s eon r·,t low vr<:.tor on tho bcrnk of Fond d 10r eille Rivero 

Michaely ( Red Eock) 

The Li chc.o l y propert~,' , Ov'mod by F . Li chn.c l y of Tra.il , is on 

the north side of Sal mo Rivor a bou t 2 I!'.iles northcn.st of its mouth , 

and is conne cted by .c. brc .. nch roc.d nith the l{e lwc..y-':-i.o.ne-tc.. ro·c.. d • 
. •, 

The rocks on the propo rt:r .cons is t of limestone of ·the 

l ower part of the Laib .gr oup , which fo r ms c. s11:c. ll er syncline whose 

axis is para llel with thf·. t o f the major c.nti cline to the northwest , 

The orebody is a l onticulc.r rrn:.ss of hi;;_;h- 1~rade grc l onn. · c.:nd ·spho.l erite , 

with sol"l.e pyrite . It is e:x:p.osed i n c.:c. open- cut , o.ml hf..S been 

inters e cted. below by two short o.di ts , the. lov.rer. aoout .60 feet below 

the outcrop . The dinensions of th e o~obody o n the surface , as 

given by Wal ker , si.re 65 feet . by 6 to 8 feet . 

Sever a l hundred tons of hand- sor ted ore hc .. ve been shippe d 

to Trc,il by Mr . Lichae l y and n is t:.sso cio.tes • . 

Truman (Vona) 

The Tru:man property lies between Lost Cr eek and tho South 

For k of Sal mo River . It is ovv;.rnd by L.R . Clu.bin0 of Sal mo , from 

whom it wo.s optioned ·oy the -'Tall ey 1·ini ng Company, o. subs idi a r y of 

New Jer sey Zin c :Sxplor ations Limi tod , in 1947 . Lfter so::ie di amond 

drilling ha d been done , the option was dr opped . 

Disseminated sp.hc1l eri te o.nd pyrite occur i n li!nestone 

overlying o.r_ anticli'ne of Reno ar;illite e.r.,d g_uo.rtzite . The 

deposit is exposed in oper1- cuts on the cast li:r/o of t he ant icline , 

and on the west lino by r.n a.di t driven in f r om Lost Creek . 

The Jersey mi ne , e.t o.n e l ovo..tio :::1 of 4 , 500 foot on the 
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north slopo of Lost Cred: , is sorvud by the Er._cr:. ld roc:.c. fror.'. 

Sheop Creek . It is no.rt of tho Er;crc.k property, Y<T~ich is ovmod 

by Co.nc .. dio.n Explorc .. tion Linitud . 

\'Vi th the post - vrc.r fo.11 in price s of tungsten c oncontr c .. tes , 

the c ompany divertod oxplorc.tion to the bc .. se notc.l deposits on 

their ho ldint;s and SUC C(:edod in blockinb our l r. r ge bodies O.f t;OOd 

gr c d e l end- zinc ore . 

Tho ro ck on tho Jersey pr operty is l arge l y liuostono of the 

l ower po.rt of the Laib group . It hn.s boon compressed into open 

fo lds , p lunging gently southvJD.rcl , on the crests of uhich the r.;.ine r o.l 

deposits of the property o.ro fovnd . These or obo.hes o.ro r r.;p l o.c ornonts 

of limes tone by gn. l on, , spht~ l er ito , r..'.1d pyr ite , :.m i n l y along "bedding 

p l n.nes , but where brocc ic.tion of the limes tone ho.s occurred they form 

sr.1£' .. ll, irregulnr , bre.nchins veins . 

H.B. 

The H. B. mine lies on the north side of Sheep Creek o.bout 

e. mile by branch road fron the Shoop Creek hit,hwo.y . It is controlled 

by the Consolidated l inir1.f; e.nd ::11elting Co:·1pe.ny of Cann.de.. Limited , 

vrhi ch ho.s. cqrried out c.n oxtensi ve devel opment pro&:r1:.:·a during the 

l as t 2 years • . Drifting; v'TCLS extended southward on the 400 1 0ve l o.nd 

mu c h diamond drilling wus dom: . 

The rock is nninl y limestone a.r:d intcrcah .. ted schist of the 

l ower part of the Le.i ·o gr oup , The stro..to. strike n.ppr oxi:r-nte l y north 

and dip steeply eastvrar d ;. 

The ore bodies consist of sphaleri te , ,.,,.-::_ th pyrite P...nd some 

gal ena. , o.nd form replacements in l imestone . The mi ner o. lizo.tion c..ppeo.rs 

to be closely asso c iated with strike fo.ults, which apparently for:me d 

the ·c hanne l wnys for the hydrother r:ic..l so l utions from whic h the ore ·w::.s 

d6p6sited . 
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Jc.cl:: Pot 

The Jo.ck Pot property is on the south 3 l ope of Porcupine 

Creek , near the north ecl;;c of the nc.p- c..rc::c , c..t lt'.1 olcvc..tion of e..bout 

5 , 500 feet . It is ovmod b~' ii . l . lfr~ukedahl nnd f'cSs ociatc3 of Ymir. 

The pr operty \W'.S optioned in 1 948 by j\Tew Je r sey Zinc i::xpl or f'.tiens 

Lir.iitod o.nd exp l o r atio".l vms co.r ricd out clur :i.n&~ lS49 . L r oo.d. wn.s 

constr u c ted to the proport~r fro::: tho Po rcupine Creel: roe.cl. ne".r the 

nout h of L ctive Cr eek , c.nd extcr.si-ro trenchint~ ·,-rc.s done , nuch of it 

wi th the aid of a bulldozer . 

.,. 

The rod: OE the c rest of the ridge consists of o.n o.ssemblc.g;e 

of lirn.estone , aq;i l l ito , s.nr'J. n.rg,i llo.c eous quc.rtzito , ...-rhic h mos t 

closely r esen:.b l es the strr.tf'. of the l o·wo r p(wt of the Laib gr oup o 

The so r o cks :torn open folds , £:nd contro.st sharply in l i tho l og;y vri th 

those to the north , whic l:. f'. r e white quc..rtzite , s chist , c.nd l inestono 

. 
of the Seenan group . Tho l o.ttor strike north , c.nd their dip is 

nearly vertico.l. It is proqa(ll o thr,t a thr ust- fc.u l t scpc.ratos the 

r ocks of the so two groups . To the; 8outh is. tho Eidd.on Creek grrmi te 

sto ck , n.nd o. few smo.11 bo[lies of fine - gn1-in0d gr~'..ni te c.ncl. :monzoni te 

occu r withi n the Jc.cl': Pot prorerty . 

The lir.iestonc; r.mrn.bers are coa.rsely crysta l lir1e O.nd contain 

mn.ny r adio.ting cluste r s of t r enol i te c rysto.ls . ·Pyrite rend sphal e r ito 

a r e ·wi dely disseminate ~~ , :•.nd ('.re c or:nonl y a.s0ocio.ted vlith pyrrhot ite 

and a l ittl e .galenr.. . In one p l C'_ce a. l itt l G cha l copyritu v.ms noted . 

Ore minere.ls or.cur j_n...l.ime.stone of ·(~oth the Lai1; and Seor-ic1.n 

gr oups , and n.ppeo.r to be. lo calized in genernl nenr the f~ult 

c onto.ct . I t is pr obo.blo th:.t this fn.nlt fo r :'led a cha:n.ne l vmy for the 

miner a li zing so l ut i ons . 
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TUl{GSTEN 

Enc r ::-.ld 

Prio r to 1941 the Er:cro.ld nine wus l::r.ow11 o..s c. producer of 

lea.d r.nd zinc . In thc.t yc:-r the Britis h Colu;·'.[bio. iJop0.rtr.10nt of 

Minos found scheeli te in skc.rn , which wr.s sub:1ittcd for r:olybdcnur_ 

o.ssc.y . Further invostiga.tion rcveGlerl r, l '.lrt;c sch0e lito ore'body 

Q few hundred foot Le10'\T r.nd southwC;st of the o ld workings . Thu 

property vra.s acquired. by ·'.·:2.rtinc Lot~,ls Corporc.t :ion rmd proc.uction 

of tungs ten con c 0ntr r,tos was begun i n 1 942 . i.t the conclusion of 

th€' wr:.r , the property wc.s purcha.sed by CrH1adian Explorc.tion Lin i tod , 

whi ch opcrcted the nine unti l 1 849 , when the n.i ll nc..s co riyerted to 

treo.t l co::.d- zinc Ofe fron thu J Grsey workings . 

The rock consists of linesto ne 'end a r gil lite of the l ower part 

of the Lc.. ib group . huch of the linestone hi:ts b een altered to sko.rn , · 

n.nd it is within this r.lterod li1".estone th,·.t the schoelite occurs . 

The orebodios lie , ·in a trough tho.t p lunges gently southward , 

f l o.nk:ed on the oc.st by a fine - grc.. i ned f_; r o.nito stoc 1- and on the west 

by o. band of n r gilli to dippinr; ec..stvmrd . ::"o r o. CO!.:plcto description 

of the property, tocetlmr vrith c. detc..ilE;d mr.p o.nd cro ss - se ctions , 

the rea d e r is referred to c. report by ~ . s . Hed l ey (18) in Bulletin 

10 of the British Coli.u'oi'.:. Dcpc..rtrc:>:1t of 1• i nos . 

mm: OXIDES 

Lomoncl ( Intcrnc.tiono.l Lec.d f.'.ri.ci Iron) . . 

The Lor.i.ond property, ov.med by G. Sh:?.llenberger, is situc.ted 

a l ong Lomond Cr eek , which f l ows westwo.rd i nto P<imd d 1 Oreille River 

near the Interna ti ono.l Bound ['.. r y . It is served by a short branch road 

f r on1 the Ne lway-Vfoneta ror.cl . 

I'he v.ro rkings th2.t we r e des er i 'oe d by Wc.llccr ( 20 , pp . 62- 63) 

o.re for the most pnrt ino.ccessible due to slumping , £\.nc'l pr esent 

l?. cti vi ty is centr ed in open- cut nining. on the br.nks of Lomond Creek , 
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noo. r thro e short 2..dits . 

The rock c onsists of c.l tGrrrnto bG.n-:lc of cr cc.r:;_y do l oci tc 

o.nd blo.ck o.nd white :Eott l od rlo l onite , whi ch is typi co.l of the l ower 

part of the middl e r1ember of the l·fo l wo.y for.-;:0.tion . Tho gcncr c.l strike 

of the beds e.t this lace.lit;· ic Cf'.st to sovtho::1.st, c.nr1 the dip is 

25 to 35 dog;reos southo:· J..y,, Ij '·" oreboclies o.ppoc.r to bs lc.rccly 

c onfi ned to the cref'.J;'l_y dolor.,ito str o.tG. . They c ons~_st of l ir:;onito 

o.nd heno.tite , whi c h form j_rrG[l:t.lr-~r y.1.['.SS CS i n tl';o dolonite . Sor.~e of 

the ore bod i es contain go.lcnf'. c.nd c o r ussite ( l oc.d C'l. rOorn:.tc) e It is 

presu!7led t ho.t the orie;ino.l bodies consistor1. of ryrit!'O , which hr.s 

b een c o:rpl etely o. l tered to l inonitc o.nd hemo.titc , o.nd gD. ~.or:.a.; whi ch 

is partl y altered to crystalline cerussito . 

In some l oca l i-C~ . es the or e 'bod ies a.re numerous and as much 

as 1 5 or 20 feet in dia.rri.eter , but elsevrher8 they 8. r e sme.11 and 

spar se l y distributed . 

Gal ena and cerussi te a r e hand- sorted o.nd shipped to Tre.il o 

' The limonite and heraat~ te are ship9ed to Leto. lino F'o.ll s , ·iie.sh i ngton, 

where they a.re used in the I'lD.nufa c ture of c ertain t~rpes of cement ., 
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