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REPORT
ON TilE 1I0LDING S or
R.II. STANFI ELD

SOIITII EASTERN BRITI SII COLUNBI A

GEOLOGY AND ORE POTENTIA l.

I , I NT RODlJCT ION

Th e R.Il . Sta n f ield holding s i n ,",o u t heaste r n Bri ti sh Columhi a

i n o LuJ e t he Bull Ri v e r Nine , t he S t; rathcona - Emp i re Cr o wn

Gr- u n t e d c L a im s f r-om whi ch ore wa s shipped, a nd num erou s mi n e r-a 1

x h o w i.n u s whi ch h ave be en p a r-t. ] ally e x posed by n ear' s li P f a ce

e x p l o ra t o ry work.

Mining ha s b e en t he maj or indu s try in thi s area s i.n c e t h e t.u r-n o f'

th e cen t u ry . Th i s i n clude s t he Su l l i v a n Mine wh i c h i.s o ne 01'

t h e larg e st opera tion s in t he wo rl.d.

In order t o provi d e a c o mplete llnde rs tandin~ o f th e gco l o;?;y and

c h a r acte r o f t he ore depo si t s of t his regi o n , a nd t o Je l' i ne s o

far a s practi cabl e , th e e ffects t he m i.n c r-aLi.zi n g ~ l ,~enc i es hav e

had on t h e ro cks immediatel y s u r r oun d i ng- th em, t hi s r eport .inc l udes

pertinent information on e ac ll of th e mi.n es .

'I' h e obj e ct of s uch a c o mp i l a t i o n i s dire cted t.own r-d s a pp L i.ca t.j o n

of t h is knowL e dg e t o t he ex p loration and d evelopme nt o f t h e

e xtens ive holding s of R.II . Stan f ie l d .
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II LOCATION AND ACCESSIBILITY

Th i s r epo r t i n clu des t he a r ea t o t he we s t a n d north of t he

R.II. Stan f ie l d holding s i n s o u t h e a s t e r n Bri ti sh Col umbia.

The e a s t bounda ry lies a long t h e no r the a s t f lan k o f th e

t he Ro cky Moun t a ins f rom n o r th l at i tud eLi za rd Rang e of
o

4'1 - I S', we s t

I 15 0 - 25' .

l ong i tude
o 0

11 5 - 0 0 ' n o r-t.h we s t: to 4 '1 - 48':

Th e no r t h b o u n da r y exten ds du e we s t to t h e Su l l i v a n lIill at

I 160
_ 0 0 ' .

Th e we s t bou nda r y i s due s o u t h t o 49
0

- 15 ' , s i x a n d o n e - ha lf

mil e s we s t of SOI. t h Mo yi e Lake.

Th e s o u t h bounda r y i s n o r th latitude 4 9
0

- 15'.

Cra n broo k and Kimberl e y a rc located n c a r t h e we s t boundary of

t h e area . lI i ~l wa y 3-93 i s dire c t ed east a n d s o u t h from Cra nbrook

and 3- '1 5 s o u t h a n d west . Air a n d rail way s e r v i c e s are provided

by Pa ci f i c We s t e r n Ai rline s an d t he Canadian Pa ci f i c Ra ilwa y.

( Se e Ma p # 1 )

III HI STORY

Go l d wa s being mined on t Ile Wi.L,1 Hor s e Rive r in t he ea r l y 1860 ' s

a n d o n t he Ilull Ri.ver in 18 80. From t be riel. pl a c er g ra vels

t h e min e r s dire cted t hei r pro spe ct ing to ha rd r o ck deposit s a n d

a n d by 18 5 n ume r o u s mineral c l a i ms h a d be en stake d .

•
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TIle Su l liv a n min e wa s di s covered in 189 2 a n d t he St . Ellg en e

i n 189 3. Co lonel Samue l Steele, h e ad of' t he loc al Ro yal

Ca nadia n MOlln t ed Po l i c e acquired t he Strathcona-Empi re c la i ms

in t he 189 0 ' s . Th e Estella and Ko o t ena y King we r e l o c a t e d i n

t he e a r ly 19()() ' S •

The Sul livan mine was brought i nto f ilII pro,~ ction i n the

ea r ly 19 20 ' s , wit h t he d evelopment by t he i r staff members of

select i ve f l otation . The St . Eu g en e wa s mined un ti.l 19 24 .

The Est e l la a n d Koo t ena y King were produ c ers until t he l 'I51) ' s .

On t he R.II. St a n f ie l d h olding s ore was s h i p p e d from the

St r a t hcon a - Emp i.r e i n t h e l a t e 19 30 ' s . Th c nul l Ri ve r wa s in

p r-o du ct.Lon f rom Oc Lober 19 7 1 u rrt. Ll Ma r ch 1')7 4 .

Int e r mi t t ent i nvestigations ha v e bcen con d u cted on t he man y

mine r al s howi ng s of t he R. H. Stan f ie l d cl aim s f or t ile p il s t

t wenty years . Cu r rently, d i amo n ,! d r i l l ing is providing

valuabl e llndc r ground data at k ey l o cations .

rv TOPOGRAPHY

The Ro c k y ~lountain Tr en c h b i s e c t s the s u b j ect area. On t he

s ou c bwc s t. t h e Purc e ll Rang e exten ds from low h i.11 s n c a r t h e

Trench to rugge d mountainou s topogra phy a long Lhe 've st boundary .

On the n orthe a s t , Lhe Rocky Mo u rrt. a i.n x r -L s o a b r-u p t.Ly t o a s eri e s

of j a g g ed peak s a nd narrow d e eply i ncised va l leys .
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The e lev a t i o n o f t he Tren c h floor i s 2, 800 t o 3 , 000 f e et

above s ea l evel and it is t hre e to seven mil e s w i. d e ,

The Purcell a n d Ro cky Mounta in peak s are in excess of 7,00 0

a nd 9,000 f e e t abov e sea l evel .

The Ko o t e n a y River f lows s o u t heaste r ly i n t he Ro ck y Mountain

Tpen ch . The main t r i b u ta r ie s from t he c ast arc t he Elko ,

lIull and Wild Ho r-s e R'Lv o r-s , and th e St . Ma r-y Ri v e r flow s from

th e we st.

( See Map # 1 )

V GEOLOGY

A . I ntrodu ction

Th e area e ncompa s s ed b y t his r-e po r-t, l i e s wit h en t h e S o u t h e aste r n

Ca na dian Cordillera . Nu me r o us geol o g ica l r eport s hav e been

publ i sh e d by government and private i nvest igato rs s i nce McCon n e l's

Ro c k y Mountain Su r vey i n 18 8 6 and Dal y ' s Tn t e r n a t i o n a l 1I0unda ry

S u r vey in 1912.

For t h e p u rpo s e s of' t his r c p o r-c , a va i l a b le p u b li.sh ed in formation

and the wri t er I S expcr l.cn cc i.n the r egion , h a s be en c a psu led int o

that da t a which d i. r-e c t.L y or i n dire ctly ma y be u s e f u l i n t he

e x p l o ra t i o n a n d d evelopment of mine r a l deposits o n t h e R. II .

S t a n f i e l d Ilo l d i n g s.
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B. St r a t i g r a phy

Th e s u b j ect a r e a i s underlain c h ie f l y by Pre c a mbrLan sediment a r y

r o cks. Youn g e r s t r at a a re l ess i n evi d e n ce but o f s ign i f ican t

im port an c e an d will be r efe rred Lo b ri e f l y. Si mi l a r l y , i.nLrusiv e

ro cks o utcrop i n very l i mi t ed area s but are de s c r i be d be cau s e o f

thei r imporLan e e in t h e c omplex geo l ogica l e n v i r o nment .

Th e mine s Ln Ll,e a r e a a r c lo c a t ed in t h e Pre cambrian Aldridg e

f o r mation .

Th e Ta bl e of Format ion s is h e r ewi th i n ci lld ed i n Appen d i x A

of Lh is r e port .

Th e Fo r L S Le e l e Format i on

The Fo r t Steele fo r mat ion i s essent i a l l y a l i gh t c o l o u re d

qu a l'tziti c a s s e mb l a g e with a n est i ma ted max imum t h i c kn e s s o f

6,000 feet .

Mo s t of t ile s Ll' a ta a pe whi t e , cross- be d de d qua r tzi t e , t o p pe d by

a r el a tively t h i n zone o f a rgi lla c eous qu a rt zi t e , a r g i l li te

a n d l o call y dolomi t i c qual' t z i t e a n d g r e y - we a t h e r i n g dol omite .

Th e s i l ice o lls ma t eri al i s bel i e ve d to h a v e be en depos ited in

s h a llow a r e a s o f turbul e nt wa t er. I t i s n ow e x p o s e d a lon g

the Wild Hors e Ri ve r- to the north b o un da r-y o f t he s ubject a r e a .

Th e Aldl'idge Format ion

Th e Aldri dg e fo rma t i o n out crop s p l' ominantly t h r o ugh out t he

a r ea and un de r l i e s mu cl, of t h e R.II. St a n f i e l d holding s .
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The Sull i van mine h a s provided a we alth of detail on the

Aldridg e formation . At t hat l o c a t i on in t he Purcel l s it

is estimate d to be 15 ,000 feet t hick . On the e a s t side o f

t he Trench , howeve r , i t may be a bo ut 10,000 fee t t llick, with

on l y minima l s trat igraphic di f f e r en c e s.

On t he we st s i de o f the Trench a t t he Su l liva n mine, t Ile

f ormat i on h a s been divided i nto t he Lowe r, t he Middle, and

t i, e Upp er Aldridg e memb ers.

Th e Lower Al dri d g e

Th e bed s are composed of g rey-gr een, i mpu re, f i ne-gra i n ed,

hard, quartzite , si ltstone, silty a rgi l lite a nd argillite .

Th i s t hinly- bedde d memb e r we a the r s a distinctive ru s t to

rusty-red. Th i s is because of ' t he i ron c on t e nt of the rock.

Py rrhot i t e occu rs thro ughou t t he membe r i n fine d i s s emination s

i r regu la r blebs and t h in laminations. In addit ion, mi no r

pyrite , iron si l icates a n d :i r o n car bonates o c cur to a much

lesse r d e gre e.

Graded bedding i s ra re , but mud c r ac k s and ripple mark s are

pre s ent.

Lo cally t he t o p of the member is charact eri ze d by d i stin ctive

layers of conglomerate .

TI,e th i ckn e s s o f t he Lower Al dri d g e memb er is e st imated

to be 4 ,000 feet.
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Th e Middl e Aldridge

Th e Middl e member is c h a r acte r i ze d by thick zones of thin

t o t h i c k, fi ne-gra i ne d g r a de d beds o f impure quartzit e a nd

siltstone se pa r a ted by t h i n bl.a ck argil l ite partings.

Al t ernat e t hic k zones a re composed of t h i n - be dde d arg illite

a n d s i lty a r gi l l i te .

Th e iron co nten t of t he Middl e memb er Ls not s uff icient to

p rodu c e r usty s u rface wcath er·i_ng.

Ti, e Middle memb er is est i mated t o be a bout 9,000 feet t llick .

TI,e (Ipper AldrLdge

Ti,e Up pe r Ald ridg e strata arc composed o f bla ck a nd li~lt

g rey lamina t ed a rgi l lite . Nca r t he to p o f t he f o r matio n

t he re a re medium- to t h ick - bedde d qua r t zite s wi th in t erbeds

o f arg i l l ite and a rgi l l aceous quartzite . Pyrite and

pyrrhotite o c cur in di ssemination s , b l ebs and laminae.

Th e t op s everal hundred f e e t are mainly thinly laminated dark

gre y to bla ck argill i t e conta i n i ng consi de r a b le pyrite.

Th e t h ickness o f t he Upper memb er is est i mate d a t 2 ,000 f e et .

Th e ore dep osi t s of mos t of t Ile min e s in the area are believed

to have be en fo r med in Pre cambrian t i me, probably after the

Up per Pu r cel l depo s i t ion , about 1, 200 million ye a rs ago.
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The Sullivan orebody lies within the transition zone

be twe en t he Lower a nd Middle members of t ile Aldridg e

fo r mat ion . Th e St . Ellgene , Es t ella and Koo t en a y Kin g

occ u r in t he Lower Aldridg e memb er , and t he flull Rive r in

t he Uppe r Aldridg e membe r.

On t he east s i de o f t he Trench , t he geolog y is c ompl ica ted

b y ext ens ive fa ult i ng a n ,l f olding. In addit ion , t he re is

consi de r a bly l e s s ,le t a i led informa tion availabl e.

Betwe en th e Wild Hor so a n d flull Rivers , t he Aldridg e

f o r mat i on pa s s e s i nto t he Trench. To the s o ut heast, however,

t he Aldridg e e xte nds f rom th e f l o or o f the Tren ch too the crest

o f the Lizard Ra n ge. At thi s lo cat ion on the R.II. s t a n f i e l d

holdings , th e upper half of the Aldridg e f o r-ma t.Lon appears to

b e e x posed .

Th e Creston Formation

Th e Creston forma tion is c omposed of a bo ut 5 , 0 0 0 feet of

white , gre y, g reen and purpl e a rgi l l i te, a rgi l l ace o us quartzit e

and quart zite.

Th ere is little o r no rusty weathering.

The Kitchener - Si yeh Formation

Thi s format i on i s est i ma t e d to be 5 ,000 to 7,000 f e e t thick .

The basal b eds arc c ompo sed g r e y - to brown-weathering, grey

and green argillite and dolomiti c argillite; grey dolomite

and s a n dy dolomi t e t h a t weathe r s buff to r ed-brown and grey
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q\\art z~t e. The Si .ye h ~ s compose d of l amina t ed g rey and

green a rgill~t e overla~n b y andesit~c l a va a n d t u f f .

Th e Dut ch Cree k Format~on

Th~s fo rmat~on may be d~ v~ded ~nto t he Gateway, Phill~p s

a n d Roo sv~lle fo rmat~ons b u t t he s e div~sions will no t be

Ln c Lude d ,

Th e ba s e is compo sed o f grey, g ree n, r ed a n d purpl e dolomit ~ e

a r-g i.L'l. Lt.e , siltstone, do Lorni.t. e and qua r-t. zLt.c , These s trat a

weather g rey, g reen a n d brown. Al g o l o id layers occur i n the

lower beds , an d n bunda n t. sa l t- casts t h rougho ut character~ ze

t h is zone . Th i s .l. ss ove r-L a i.n b y a 400-1'o o t b and o f pu r-p I.c

a n d r ed san dst one, siltstone a n d argillite . Th e top 1, 70[)

f eet consists of t he same d o l omi t i c beds a s t he basa l format- i o n .

The Mount Nelson Formation

This f o r mati on, out c rop ping only we s t of t he Ko ot ena y Ri ver ,

is c omposed of a ba s e of q ua r t z i t e overlain b y g r e y a nd g reen

dolomit~c argi llite an d dolomi t e t hat we a the r s bll f f t o r ed

bro wn. The top of t he formation is c ompo sed of laminated

green argi llite .

Th e Toby Formation

Lying IJncon1'ormab ly on top o f t he Mount Nel s on formation ,

th i s ma rk s t he to p of t he Pr e c ambri an e poch . I t ~s c omposed



10.

o f i n te r be d de d c on g l ome r a te , with l e sser a r gil l ite and

quart z i t e.

Th e conglomerate we athers r eddi sh brown a n d r ep r e s ent s

a d i s t inc t i ve ho r i zon marker for t he top strata of t he

Pre c ambri an Upper Pur cel l Series .

Th e Cran broo k a nd Ea ge r Forma t ion s

Th e Lower Ca mb rian Cran b r oo k f o r mation i s made u p o f quart z i t e

gri t a n d conglomerate . The t op of t he format i on is marked

l o c all y by ma gne s i t e and dolomi t e. Th is f ormat ion lie s

un c on f orma bly on t he P r e c amb r i a n strata .

The l a t e Lower Cambrian Eager be d s are composed of s ha le a n d

l ime s t one.

Th e Bu r t on Formation

Th e Burton fo r mation is c omposed of a b out 190 fee t of Middle

Cambri an san dst o ne, s h a le an d sil.ty l ime s ton e . Trilobi t e

fra gment s occur i n t he s hale .

Th e Elko a n d Jubile e Formations

Th e s e Mi ddl e a nd/o r Uppe r Cambri a n d olomite s lie un conformab l y

ove r t he Bu r ton formation . The re is about 200 fee t o f El ko

dolomi t e at t Ile ba s e. This is overlain b y 3, 000 to 3,500

feet of light grey, evenly- be dde d, c liff-fo r mi ng dolomi t e.

The McKay Group

Th e McKa y g roup is made up of 2,800 to 4 , 0 0 0 feet o f Uppe r

Camb r i an to Lowe r Or dov ician t llin - bedde d s ha le a nd l ime st one .
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Th e Glenogl e Forma t ion

Th i s f o r mati on c o nt a i ns g r a pt o l i te s a n d i s c omposed o f a bout

500 fee t o f Lowe r a n d Middle Ordov i c i an s h a l e , l ime s t on e

and s i l ts t o ne .

Th e Wonah Forma t i on

Thi s Middle o r Up pe r Or dovician lie s unconfo r ma bly on t he

Glenogle s t r a t a . It i s c ompo s e d o f a bou t 200 f e et o f

quart z i t e gra d i ng u p wa r d s t o c a l c ae r ous san d s t one .

Be a ve r f o ot - Br i s c o Fo rma tio n

Ly ing di s c on fo rmably on th e Won ah san d s t one is a wide spre ad

zon e o f me g a s c opi call y s i mi l a r l i me s tone a n d dolomi t e. Th e

a g e h a s be e n estimate d to be Uppe r Ordovi cian to Lowe r

Si l urian . We s t of t he up per Bul l Ri ve r it i s a bout 1, 80 0

f e et t hi c k .

Th e Ba s a l De voni a n Uni t

Th i s Middle De voni an or e a r lie r a n d ( ? ) Upp er Devon i an Unit

i s d i stribut ed irregu larl y t hro ugho ut t he s u b ject area. I t

is compo s e d of about 10 0 t o 250 f e e t of dol omit e , s a n dst one,

dolomi t i c s a n dstone s h a le , quart z i t e a n d c ongl ome r a t e . I t

lie s unc on f o rmabl y on a l l unde r l ying f ormat i on s .

The Burna i s a n d Harroga t e Forma tion s

The Burna i s forma tion is made up of a bout 1,1 0 0 f e et o f bla ck

fi ne -graine d lime ston e, weatll e r ing grey t o t a n , wi th silty o r
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s h a ly int erbeds . There are l e nse s o f gypsum and bre c cia

within t he formation .

The Harr og a t e contains fi ne-gra i ned, feti d, bla ck limest one,

s haly lime s t on e a nd some s ha le . Nodula r b l a c k s ha ly l ime s tone

is fossiliferous . Doth formati ons a re e lassed as Mi d dle

De v oni an .

The Fai r holme Grou p a n d Al e xo Format ion

These t wo Up per De von i a n f ormat i ons are c ompose d of a bout

1, 3 35 feet o f eliff-fo r mi ng dolomi t i zed l ime s t o ne , overl a .i .n

b y i nte r be dded b l a c k s hale, bla c k l i me s t on e and c rysta l l i ne

s tromatolitic do l omi t e . Ove r lying t h i s c o n f o r ma b l y is

s a n dstone and san dy grey l i me s t one .

The Pall i s er Fo r mat ion

This Uppe r De von i an fo rmation outc rops at t he c rest of t h e

Li zard Rang e a n d i n t he Ro c k y Mountain Trench . It is composed

of fi ne - to medi um-grained, cliff-fo r mi ng, mot tled dark g rey

limest one . It we a the r s l i ght grey . This ba s a l 600 fee t i s

ove r lain b y 200 feet of fi ne-grained, th i n- be dde d , dark grey,

nodula r argi l laceous limest on e .

The Exsha w Formation

There is 57 feet o f Mi s si s sippian s ha le confo r mab ly ove r lying

t he Uppe r De v onian fo r mations . There are minor siltsto ne a n d

bla ck l ime s tone beds i ncl u de d l o c a l l y.
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Th e Banf f a n d Rundl e Formation s

Th e Banff is c ompo s e d of a bout 1 , 300 fee t of ~rey - a n d

tan - weathe ring, fine - graine d, c he r t y dark lime stone . I t i s

conforma b ly overla in by t he Rundl e formation ~lich i s co mpo sed

o f about 2 ,5 00 f e et of bla c k s ha le a nd part l y s i l t y lime stone .

Both fo r mat ion s are Mi s s i s sippian .

Th e Moyi e In t ru s i on s (Purcell Si l ls )

Di ke s a n d si l ls of diffe rentiated ga b bro, me t a - qua r t z 

d i ori t e and me t a - d i o r i t e , i n l a t e Precambrian t i mes, we re

i ntrude d i nto t he Pu r c e l l se quence of sed i men t a r y r o cks.

The o l der ro c k at both hang ingwall a nd foot wal l contact s

ma y be alt e r ed f or u p to 10 0 f e et by t he addi t ion of ro s e tte s

and bun ch e s of biotit e. Ma n y of t hese intrusive s c a r r y

d i s s emin a t ed p y r i t e , pyr rh ot i t e and c ha lco py rite . Al s o s ome

s t oc k- l i ke i ntrusive bodi e s (namely the lIe l l Ro aring Cr e ek

s ho wi ng ) a r e c omposed of graniti c ma t e rial , but a g e da t ing

ha s c l a s s i f ied them a s Pre c amb r i an. One d i ke in the Su l l i v a n

o r-e b ody i s a l most wh olly mi n e r-a lt z .e d b y s u l ph i des s imilar to

t he local a re . lien ee some c o nt r o ve r s y s u r r ou n d s t he part

t hese i nt r usives pla yed i n t he origin o f t he Su l l i v a n

orebody .

Mineral i ze d meta-dio r i t e di ke s o c cur in Uppe r Aldridg e at

the Bull Ri ver min e a n d t hese co nt a in mineral i zed qu artz veins.

At both t he Este l la a n d Ko ot ena y King mine s the r e are dioritc

ga b b ro i nt r usive ro c ks wi th i.n t he Aldridg e s e d i ments .

Th ere is a large d i ke o f diorit i c r o ck n e ar t he rich " G"

zon e on t he R.II . St a n f i e l d Ilolding s a nd a pyrrhoti t e-be a r ing

zone a s soc i ated with it . It is not kn own if t hese arc

a s s o cia t ed wi th the Moyi e i nt r us i ves o r young e r i gneous ro cks.
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Ag e da t ing b y K-A pro c edure Jndi ca t e s that the Su l l i van

o r e de posit ma y h a ve be en f ormed by mine rali zing so l ut, i o ns

e man ating f rom t he s a me s o u rce as the Mo yi e in tru sjons.

Th i s probl em is sti l l t he -s ubj o c t. of c o ns i de ra ble oon tr-o vc rsv ,

Th e Younge r I nstru slves

Lat e Cr et a c e oll s a n d y Olln ger mon z on i t e , quartz mon zoni t e

and grano d i o l' i t e outcrop n e ar Summe r Lake a n d t he h e adwatel's

o f Wild Hors e Rive r. I n the Tr en ch , a bout th r e e mil e s we s t

o f t.he Bull Ri ver mine , there is a p artially exposed stoc k

o f mon z on i t e o r g ran itic prophyry . Thi s occu rs wi tllin t he

Devoni an a n d Mi s s i s s ippian f ormat i on s t hat h a v e b e en down

fa u l te d against Lh e Ald l'idg e on the east, and which l ie

un con f orma bly on t.he Pre c amb r ian st r at a to t he we s t.

Elsewhe re along t he east side of t he Trench f rom the Este l l a

min e t o t he R.H. Stanf ie l d p r ope r t y , t he r e a re d ike s o f

monzon ite an d g ra nodiorite .

Stocks and b a thol iths of grano di o r i t e o c cur i n the Purcells,

t he n e are st t o the Sulliv a n mine being 10 mil e s to the

southea st.

The hypothe s i s t ha t th e Su l l i v an mi n e ral izat ion may Ilave

o r igi nate d f r o m t hese younger int rusiv e s is a c ont rove rsia l

s ubject .
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C. St r uct u re

Wi t h in the scope o f t h is r eport a b rie f de s cript ion of the

g eneral s t r uct u re o f t he a r ea is provided. Emphasis i s

p l a c e d on de s cript ions of t he Rocky Mount a in Tren ch an d t he

c omplexities of t he we s t f lan k o f t he Rocky Mount ain s whi ch

i ncl udes t he R.H. Stan f i e ld pro pe r t i e s.

Th e Rocky Mount a in Tren c h d i v ide s t he area i nto t hree

d i s tinctly different but e qua l ly important segments, n amely

t he Trench , t he Li za rd Rang e on th e no r thea s t a n d the Purc e ll

Rang e on t he sout hwest .

Th e s o ut l, west segmen t i ncl udes t he Sul l ivan a n d St . Eugene

mine s. It is underlain a l most wholl y b y Aldridg e , Cre s t on a n d

Kit chener fo r mat i ons . These have been fo lded into a gent ly

north-plun ging ant i cl i n e , t he axis of whi ch pa s s e s we st, o f

both the mine s. Th e Pr e camb r i a n sequence is unconformabl y

overlain by Devoni an an d Mi s s i s s i p p i an sed i mentary formation s

whi ch out crop in a n d on the we s t side of the Tren ch. These

are trunca ted on the e ast s i de o f t he Trench by a s t r ong we s t

dipping normal fa ult .

Th e central segment is t he Rocky Mount a in Trench. I t e xten ds

f r om Northern Montana northwe s t erly f o r 1 , 00 0 mile s to the

northern boundary of Brit i sh Co l umbi a . A southern segme n t o f

the Trench bi s e ct s t he s u b ject a rea . I t was fo rmed a ft e r the

building o f t he Ro c k y Mount a ins by a c ombinat i on of st r on g

e r osi onal agen c i e s a nd loc al block fa u l t i ng . Major normal

fa u l t i n g n e a r t he ea s t side r e sulted i n down dropping t he

we s t blo ck. Th i s r esult ed in t he Devonian and Missi s sippian

form a t i ons b eing lowe r e d t o t he pre s ent l evel in t he Tr ench.
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Th e northe a s t seg me n t i ncludes t he R.H . St a n f i e l d holding s ,

t he Este l la a n d t he Koot ena y King depo s i t s. By a c omplexit y

of f o l ds a nd f a u l ts , t his part o f t he Rock y Mo urrt.a i.n Li zard

Rang e i s partly made up o f P r e c ambrian format i o n s . These

were moved s e ve r a l mile s n orthe a s t erly u p a nd over the yo unge r

Palae o z oi c ro c ks . From 4 mil e s n orthwe s t o f t he 8ull River

to t h e Hosmer f a u l t ( Sand Creek f ault ) n e a r Ga l l o way, t he

Aldridg e forma t i on , be caus e of it s c onsistent northwe s t s t r i ke

a n d fai r ly f lat no r the a s t erly dip , exten d s ove r t he c rest of

t he Liza r d Ra n ge. lIen ce for a l eng t h o f 14 mile s on t h e R.II .

St a n f ie l d ho l d i ng s , t he Up per a n d mo s t o f t he Middl e Aldridg e

f o r mat i o n i s e x po sed .

D. Mineral Depo s it s

Th e ma j or produc e r o f t he are a i s t he Su l l i va n mine , on e o f

t he l arg e s t l e ad- z in c produc e r s o f t he wo r ld. Sma l le r produ cers

h ave be en t h e St . Eug ene , Estell a a n d t he Ko ot ena y King.

Cop per-silver produce rs h a ve be en t he Bul l Ri ve r, a n d St r a t hcon a 

Empi r e , whi ch i s locate d on t he R.Il . St a n f ie l d holding s. Th e y

a l l o cc u r wi thin t he Al d r idg e f ormatio n .

Sho rt de s cript i on s o f e ach propert y i s i ncl ud e d in th i s r eport.

It i s po s sibl e t hat mu ch of t he dat a may be dire ctl y a p pli c a ble

to t he plann ing o f a c omp rehensi ve e x p l o r a t i on p rog r amme

c ontempl ated on t he R. H. St a nf ie l d h oldings. l t i s a lso po s s ible

t ha t s ome a ppa r e ntl y mi nor a s pe ct of t he st r uctu r a l contro l, or

o r e deposit i on i n on e of t he mine s ma y be t he ke y to t he .lo c a t i on

of a ma jor ore body .
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1. The Sul l ivan Mine

The S u l l i va n mi n e a t Kimberl ey wa s di s covered i n 189 2 a nd

h a s become a major produ c er of l ead, zinc , s i l ve r , t in and otller

metal s and indus trial pro ducts .

The orebody wa s f ormed in l a t e Pre c ambrian ( 1, 20 0 million ye a rs

a go - by K-A dating). It i s bel i eved to be a n e p i gene t ic

h y d r o t h e r ma l r epla c ement o f argilla ceous ro cks located i n the

transition zone b e twe e ll t he Midd le and Lower Aldridg e f o r ma t i o n .

Pre cambrian and Cretace o us or younger intrll s ·Lve ro c ks o c cur in,

a nd seve r a l mil e s f r om, t he mine ; but their i nf l uence , if a ny,

o n o re deposition i s n o t de f i n i t e l y e s t a b l i s he d .

Th e min eral zon e l..i o s in a subsidia r y domal s t r-u c t. u r o o n Lhe

gen t l y s l o p i n g c ast l i mb of a n anticline pl unging n orth. The

an t L c Li.nuL a xis i n lo c at ed s ome mile s to t. h c we st .

Th e footwall of t he d epo s i t i s a bout 50 0 f e et of c o n g l ome r a t e

and thin-bedded a rgi l lite a n d silty argillite . Th e ore occ u pie s

a 200 to 300-foot se que nce o f a rgil l ite a n d s i l t y Il r gi l l i te .

Di a g n o s t i c beds a re a foot o f siltsto n e g ra d i n g up to 16 I"e et

o f f i ne - g r a i ne d quartzi t e . Th e hang ingwall is mad e up of 4 0

to 80 f e e t of thin -bedd ed a rgi l l ite and silty a r gilli t e simi l a r

to t h e f ootwa l l band , but t h is is ove r l a i n by 20 t o 50 f e et of

f i ne - t o c oa rse-graine d quartzit e with a rg i l l ace o us parting s .

Al t e r n a t e t h ick beds of a r g i l l i te and s i lty a rgi l l ite top tIle

di stin ctive hanging wall se qllence . For a t l e a s t 1,000 I"e et above ,

h o we v c r , t. lre r-e is t h i n - be d ded a r-g i.Lki.t.o and s i.l tsto ne a n d a

f e w t n-T'oo t, beds of qu a r-t.z i.t.o ,

Th e s t r a t a - bo un d ore zon e c o nt a i n s ma in l y g a lena , s ph a l e r i t e ,

py r-Lt.e and py r-r-ho t Lt. e a long wi th I.e s s e r- c ha Lc o p y ri t e , bo u l o n g o r i.t.o ,



'I,
0,

,
,.'

,II
,

'1

,
/I

'/I
"I

I
'I

,
"

!
,I

'I

'/

"I'/

til0
.

EocUtil

....,
r--

s,

-
00

-
....,

Q
)

(/)
s,

!

"""•
"

0
"

"
,

,
,

0
•

",
•

"
,

~~
•

,
0

."
0

'
0

,..
,

, .
,..

•
.

0
•

>.
•

•
•

•
0

0
,

•
'..

,,
~

.
'....

"
,

,--

II
I

I
I

I
I

I
I

!

/.,"
/:-"

I
I.'

,
(

,
I.

;

'-
,.

,II,"
,

t,II,",,//

IIII\,\\
f

.\

'",
..

•
•

•
••H

/f
,
_

_
'_

_
,

I

,
/

,
t

"
,

./
:

,
,

'
/

III~
'''''.



1 47

THE CONSO L IDA TED M I N I N G A N D S MEL ri NG COM P A N Y O~ CANADA LIMITED

SULLIVAN MINE

I DEA L G E OLOGIC A L SECTION

F O O TWA L L CON GL. O MERA T E

F OorWALL L A M I NATED ZONE

F'OOrWA L L "-S L A T E S "

THIN B EDDED SERI E S

LITTLE " H U" SILTSTONE

HA NG I N GWALL CONG L O M E R A T E
R Bco9 _ sou !'h e n d eos r or rn ! n e .

HA NGIN GwA L L. ..sILTSTONE
Q 9ro1ns ror E" ly conc en f ro f e"d
0 1 bose .

HANGINGWALL u P P E R ORE. ZONE
L O l'n l n o f po s u lph Id e h o rIz on .

HA N G INGWI4 LL U P PER SII-TSrONC
P rornlne n l 0 or A D bose w Ith
Q 9ra /ns r o r Severo I fl"e~ r..

MAIN B A N D O RE
Moss/ve to I0'71; n o l'e d s ,.tlp hk:tes.

F OOTWAL L.

UPPE R Q U A R TZI T E
Quorf .- l /~ u- /;"h o r g/II I ' p parlln,?S
8o.s~CI no /' reco9n / z e d os d eJFlnlte
oorreoo ,

THI N BEDOED HANGINGWALL
B~ds. r roc rtoa o f Inc h 1'0
S#!1 ver o l Feel .

°8· B o n d fr/'p/ers - f#YO 2-1.? " A ry .
bonds S e!por o l lnq t h r ee norrO .v
sulphide b onds .

INTERMEDIATE SILTSTONE
Q 9" 0/005 u s ually prorn'ne n f .

Color z o ne 0 10 r . / /ne P ond Zn l a m s .

..

~ - - ~ A-- - Q, U - .:..:...: - -- - -- - - -
- - - - - - - - - -- - - - - - - - - -- -- - - - - - -- - --- -

- - - - - - - - T H - - - - S A A- - - - - - - ~ - . - - -- -- - - - . - . - - - - - --
- - - - - -

' /-IV ·' O IO'F - - -.-- .:;:.---:-:-~-,.,..

" - ..rmr - - -
. - - - - --- - - - - - - - T H -- - - - - -- - - - - - - - - - - - - -

- - - - - - - - - - - - - - - SA - A

- - - A--- - - - -- - - SA

S

H U ~Q

- -- r r c .. - - A
L , E ·,.,U S-

- - - -- - - - - - -- - - - -- -
':~.=""'''S::; -,., · · O~£ - - - -0 0 u_. - - -- . - - - - - - - 0 . .
- - - - - -- - - - - - - - A

.. . - -
H (A ) S

_. - - - - - -
-nnW" == or- ORt: - -
- - - - - - A - S A

A- - - - > A

l
..,

:. 1 ;~~~;;~.:s~f~
I
...-::o;.~"O:~~~ D

I ·C ."' LT> 7 '-' ,",, £ -s S A A

I ··=:"~~~~-=,~f-=-~~~-c,===,,,~~~::,::~·~:~~:~~.:z~:

I
J j so

.t
f

'-" .~.,, '

D ,0 '"

$ 0 /eo'

LE'GE'IVD ~I ap # 5 Au g u s t 17 , 19 7 6 .

r-n 1 Q u o r I L/le . 1· / Q uartz /re ., .. . .
I S 1 ~ 11 1 .";/( "}( · . I· · ·1 Slll .~ h"n ... .

I A I ~ lr9111; 1t, . I. ',:::J Sulph ld~' UrI.!.

[AU I A 'yl ll, rc (' 0 "-"'; '1v o r l..:/f e . [:- --J TIJ /n bed ded .

I ..' ~ J A r 911I o c c>ou.s .:;> / I f.5 IOn th r = J Lo~/not8d.

IS.AJ S/Ily o ' y /ll l i e . l~~ C ongIOt71erol-e.

To a c compan y r epo r t by Allen Ge o l ogica l Engi nee r i ng Limit ed



18 .

a rsenopyrite, tetrahedrite a n d jamesonite. The gan gue

i nclu(ics quartz, s ericite, ma g n e t i t e , charite, mu s c ovi t e ,

tremolite, titanite, Cils s :i t e r i t e , tO l~ rmaline, garnet, a l b ite

a nd mino r fluorite and calcite . These almost completely

replace t he fol ded, f ra ctured and wel l - bedded sediments .

Exten ding from the ma in ore z ono are fract u r e zones contain .ing

qua r t z- c a rbon a t e veins containing galena, s phalerite , pyrrhot .ite

and pyri t e.

Ar oun d a eentral core of b a r r e n sediments a nd h e a v y pyrite a nd

py r rh ot i t e , t here is a zonal arrangeme nt of t h e other mi n e r a l s.

Wall- r o c k a Lt.e r-at. Lo n h a s be en outlined as follo ws :

Tourmalin ization o f t he f oo t wa l l argillites resembles

c he rt a nd h a s be e n de t e c t e d i n weak concent rations

1 , 50 0 feet f r om the ore :lone. Mino r zones also are

i ncluded wi t h t he o re zone.

Chlo riti:lation i s strongly develo ped a djacent to t he

h ang i n gwa l l , commonly grading i n t o ma s s ive pyri t e and

albite.

Albi t i z a t i o n of s ome hangingwal l se diments h a s b e en

complete, wi t h o nly pyrite and minor c hlo rit e i ncl u ded.

Py rrh o ti t e occurs within and at conside r a ble d i s t an c e s

from t he ore zone. .[ t i s u su a l l y i n blebs, irregular

disseminations an d l ami n a t i on s i n t h e a r g i l l i t e , often

just b e l ow t he p rincipal siltstone beds.
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2 . The St . Eugene Mine

Hi gh- g r a de l ead- silver minera l ization was discovered 30 mi l e s

south o f th e Sullivan mi n e in 189 3. Th e most productive of

Lh e depo si t s, t he St . Eu gene, lie s on the e a s t side of Lower

Moyi e Lake. I t wa s acquired by the Con solidated Mining and

Smelt i n g Company i n 190 5 and was s ucces s fully operated un t i l

19 24.

The St. Eugen e ore bodies are located on t h e e a s t l i mb of a

northerly plunging anticline of Aldridge quartzit e an d a rgill 

aceous quartzite.

Two e ast - west fa u l ts , dipping about 70 degre e s s o u t h e xten d across

the lake. Th e f a u lts are c orme c't.e d b y num erous c r o s s fissures .

Cont rolled by the fissure system , lead- s ilver-zinc r eplacement

deposit s were fo r med i n the qua r t zite i n the f i ssur es and at

t h e inters e ction s o f the fi s s u res and f aul ts . Ar g i l lit e be ds

we r e poorly mineralized host ro c k s.

The ore zone s contained coarsel y c r ystall i ne galena a nd lesse r

s phalerite, along with minor pyrite , p y rrhotite, ma gne t i t e a nd

c h a l c o p y r i t e . Gangue mineral s were mi n ima l and i ncluded

pink garnet, a ctinolite quartz and some c a l c i te .

Wa ll-rock alt eration was c onf i n e d to some silicification of

the quartzit e adja c e nt to t h e heavy sulphides and was limited

to garnet , a c t inolite and q u a r t z i n f issure s and replacements .

In s ummary,th e St. Eugene mine c ont a i n e d s i z e a b l e b o d i e s of

ma s s i v e sulphide s r eplacing pure Aldridge quartzite wi th i n a

s ystem o f p arallel f a u l ts a n d cross fissure s.
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J . The E:slella Mine '

The min e i s located n e ar t he northea s t co r ne r o f th e s u bj e c t,

area at the he ad of Tra c y Cre ek, a tr ibut ary of Lewi s Cre ek .

Th e mJ.n eral bo{li e s are a s so{; -iated wit ll s t r o n g s 11e a rs a nd in

folded Lo wer Cambrial' argilla ceous quartzi.l e . Mi n eralization

i s c hie f ly g a len a and s ph a le r ite wit h pyri.t e r epl a cin g argi.l la 

ce o us s t rata.

A ga b b r o d i ke is located at t he mine and mon zoni t e-granodiorite

stocks o c cur s i.x mile s to t h e northe a s t and s e v e n mil e s t o t h e

s o ut heast .

4 . Tl,e Koot enay King Mine

Thi s mine i s lo c a t ed 3 mile s s o ut h o f the Este l l a mine in Lower

Aldridg e quart z i t e a n d dolom i ti z e d a rgillite .

Northerly trendi ng fi s s ure vein s c o nt a in s h i gh - g r a de s ph a le r i t e

a nd g a len a near the s u r f ace but depth d evelopment wa s l imited .

Ap l i t i c si l l s o c cur I. e a r the v e i n s .

5 . The Bull River Mi n e

The Bull River mi n e is lo cat ed on t he north s i de of the Bull

Ri ve r , f i ve mile s cast of t he Kootenay Ri ver, on the c ast s ide

of t he Ro c ky Mo un t. ai.n Trench . It i s 30 mil e s southeasterly

from the Sullivan mine.
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Th e Bull Ri ve r mi n e ' is a vein deposit i n t he mi ddl e an d u ppe r

be d s of the Upp er Aldridge formation . Th e quartz vein s o c cupy

s hea r zones in me d i um - t o thick-bedded qua r t z i t e and arg illa

ceous qua rtzitc . The be d s c o n t a i n d i s s emi n a t i on s of I,yrite,

pyrrhotite and traces o f c ha l c o py r i te . A se r ie s of me t a - Ili ori t e

dike s cut the bedding at l o w angles . Quartz-siderite ve ins con

taining galen a, s p h a l e r i te , pyrite, c hal copyrite a nd pyr r hot i t e

occur nea r and within th e dikes.

So ut.hea s t, of the mine, o n the ba nk s of the Koot e nay Ri ve r , t he r e

are outc ro ps of Devonian l ime s t on e and s ha l e and a be d of

foliat e d gy p s u m. To t he west i n the Tre nch, De vo n i a n a n d

Missi s sippian ro ck s li e un conformably o n P r e cambrian Upper

Pur cell strat i' . These rocks are f a ulted and f o l d e d a n d

i nt r ude d b y Creta ce ou s or yo unge I' qua rtz monzonite an d g r ano 

diorit e .

Th i s a s s embl a g e lie s on the hangingwall of t he lIull Rive r f a u l t

whi ch lies along t h e e a s t side o f t he Tren c h . The fau l t i s a

ma j or b r e a k whi ch s t rikes northwe s t and dip s s o u t h west at a bout

40 degre es . Th e Aldrillg e formation occupies th e footwall .

Th e veins i n t he Bul l River mi ne are whit e qua rtz wi th some

siderite a nd minor calcite, garnet and e pi do t e . Chalcopyrite

occurs i n disseminatIons, irregular ma s s e s , s ma l l ve i ns a nd

blebs along wi t h lesser pyrite , some galena and t r aces of

s pha l erite a n d h e ma t i t e. Silver, c a dmi.um an d gol d o re are

included wi th the s u l p h i de s . Th e vein s strike e a s t - we s t a nd

dip s ou t h .

Th e Pl a c i d Oi l Compa ny prodll c ed on the ba si s o f 75 0 t ons per day

from October 197 1 to Marc h 19 74. Th e mine wa s c l o s e d d own becaus e

of a depress ed c o p pe r marke t and a dve rse gove r n ment r egu lations .

About 1 , 200 , 0 0 0 tons of reserves were pa r t i a l l y out l ined a n d the

pot ent i a l for additiona l tonnage is considered excelle nt .
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6. Th e R. H. Stanfie'l d Holdings

Th e R.Il. Stanfield holding s are l o ca ted on the east s i de o f

t he Ro cky Mount a in Tre nch . They ext end f rom Ga l lo way to

Bull Ri ve r .

Thi s l a r g e c l a i ms area is un d e r l ain by sed i me n t a r y formations

r ang ing f rom Up per P r e c ambrian to Mi s s i s s i ppian . I nstru Hive

ro cks i nc l ude Pre c amb r i an me t a- di o r i t e si l ls a nd dikes , a lso

Cre t a c e ou s a nd y ounger mon zon.i L o a nd g r a n o d i.o r i.t e s t.o c k s a n d

d ike s. Mi n e r a l de posit s o f .Le a ll- s i l ve r and copper-silver ha ve

be en partially e x po sed withi n t h e Aldridge formation . Two

copper- silver d e po s i t s occur .i n t he Ga t eway or y o u ng e r formation .

The Al d r idg e formation is wi thout doubt t he mos t fa voura ble ho s t

f or t he occurrence of mi n e r a l d e p o s i t s .i n t he area . The mo st

a

comp lete data rega r ding t his formation h a s be en assembled in

an d a ro un d t he Su l l i v a n Mine.

For a s complete an un d e f',s t a n d i n g as po s sible, t he refo re, t he

Lowe r , Middl e a n d Upper membe r s of t he Aldridge a re h ef'ewi th

b f' i e fl y de s c r ibed .

Lowe r Me mbe r

This basal member i s made u p of 4,000 f e e t o f thin ly

i nterbe d de d, fi ne-graine d siltstone , silty a f'g i l l ite,

argillite and qua rtzite. The roc k i s dark g reen t o

b lack an d it weathe rs a d i st in c t ive ru s t to r ed.

Py r r h o t i t e i s preva lent in t hin bands pa r allel t o t he

bedding , irregula r s ma l l b lebs a n d bu nches a n d fine

<lissemination s . Py r i t e is p r e s e n t to a l e s s er d e gre e .

Cross beddi n g is pre valent , an d grade d beds a rc r-a r-e ,

I n p l a c e s a b and of i nt rafo r mationa l conglome rate l i e s

n e a r t h e to p of t his member .
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Middle Member

Th i s is composed of 9,000 feet of t h i n- t o medillm-

t h ick bedded fi ne - g ra i ne'l s i ltstone and ~lartzi t e

separated b y t llin pa r t ing s of argillite . Th e quartzite

beds alternate wi th a bout e qua l thickn esscs o f a r gi.ll i t e

and s i lty a rgi l lite .

Upper Member

Th i s i s composed o f l i g h t a n d d a r k g rey t hin ly- bedde d

argillite, gradi ng i nto t hick- bedded quartzite wi th s ome

i nterbeds of argillite, to approximately 1 , 80 0 feet .

I ncl ude d are 'lissemi nations, b l e b s a nd fracture fi l l i ngs

o f pyrite, some pyrrhotite a n d traces of c ha lcopyrite .

Th e uppe r 200 feet is b l a c k argill ite wi th widely s pace d

be d s of argi llaceous qu a r t zit e , conta i n i ng pyri t e bu t,

n o py r rh o t i t e or c halcopyrite.

The r e is a comparative l a ck of detail availa ble rega r ding t he

Al d r i dg e forma t ion east of t he Trench, but ava i la ble dat a

i ndi cat e s t hat at t hat l o cat i on it ma y be 10,000 fee t t hick .

Th e Su l livan, Estella a n d Koot ena y King mi nes a re l o c a t ed i n t he

u p pe r part of t he Lo we r Memb e r , or i n t he t ransitio n zonc be twe en

t h e Middl e a nd Lowe r Memb ers .
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Th e l ead-silver depo s i t s on t he R.H. Stanfield hol ding s a re

l o c a t ed a bove t he level of t he Trench . They occu r over a

l i mi t ed difference in e levation and a ppear to be wi th in t ile

Mi ddle Ald r i d ge. Sh o r t de scriptions of the deposit s are

as follows :

The "G" Zone lies within a strong s hear t hat strikes

n o r th 65 d e g r e e s east a n d i s p r a c t i c a l l y vertical . It

is a bout 16 feet wide whe r e a body of massive galena

occurs . The galena contains l i t t l e or n o gangue

mine r a l s but h a s be en b r oken by post mi neral mo vememt

on t he s hear . The b r e a k s are coated wit h limonite

whi ch was depo s i t ed [rom ne a r s urface iron c harge d

wate r s.

Th e zone wa s exposed b y a n open pit a bout 30 f e e t deep:

Abo ut 15 tons wa s mined which assayed 85% l e a d and

37 o unces of silve r .

The Gre a t We s t Ve in is l o c a t e d a bout 3 mile s northea s t

o f t he "G " zone . A l a O- f o o t adit t unne l h a s be en

driven on a 4 - f o 01, qua r t z vein wh i.ch contains ga lena

a n d s plla l e rite wi th some pyrite . Open cuts expose t he

vein for a n allditional 50 feet . A sample of strongly

mi n e r a l i zed vein from a surface cut assayed 6 .5 8% l ead

a n d 8 .8 4 ounces of silver per t on .

Th e Bu r t Zone is 2 mi.le s southwest of t he O.K . zone .

Open c uts a n d 2 adit tunnels exposed a 2~ foot quartz

side rite vein whi ch is r eport edl y 2, 0 0 0 feet l ong.
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The vein is mineralized wi t h galena, sphalerite an ,1

pyri t e a n d a sample of a s u l p h i de zone a ssayed 6 .5% l ead,

3 . 4% zi nc a n d 0 .9 oun c e s of silve r per ton .

Th e co ppe r -si l ver deposits on the R.H. St a nfie l d holding s a re

exposed at Trench Le ve L except for the St r a t h c on a - Empi re whi ch

r eac he s 2,000 f e et higher at ~hc uppe r tunnel.

The St r athco na - Empire Zone i s Z! mi i es northeast of

Galloway on the ste ep we st flank o f the Lizard Ran ~c.

I t i s a f issu re vein e x posed i nte r mittent ly f o r 9 50

f e e t with a n e r r a tic st rike ranging from 15 to 30

de gre e s we s t o f north.

southwest erly .

I t d ip s 55 t o 80 degre e s

Th ere are s ome s u r face outcrops o f t he vein , and it

had been e x pose d by tunne l s a n d open c uts at e lev a t i on s

of 4 ,525 , 4 , 360 , 4 , 2 3 5 a n d 3,950 f e e t above sea l evel.

Heavy co ncp. nt rat ions of chalcopyrite o c cur in t he vein

whi ch average s about 6 feet wide a n d i s c ompose d of

quartz and s i de r i te . Sample s a c r o s s 3 to 18 feet of

vein avera g e 1% c o pper a n d 0. 5 3 oun c e s o f s i l ve r per

ton. Dump samp les , by e nginee rs o f t he B.C . Department

of Mine s containe d 6% coppe r a nd 2 ounc e s of s i l ve r

per t on .

In t he l a t e 19 30' s s melte r s hi pments were mad e f r om the

l o west a dit t unne l . Wh e r e e x p osed , the d e po s i t appears

t o h a ve a t on n age pot ential of a bout one-half million

t ons . Thi s o re would b e amenabl e t o t reatment by the

Bull River mill .
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Th e Re x Zone is l o c a t ed a bout 2 mile s we s t e rly from

t h e St r athco n a -Emp i re . I t i s l o c a t ed on t he f l o o r o f

t h e Trench . A quart z ve i n s t r i kes no r t h 65 d e gree s we s t

a n d dips 70 d e gre e s s out hwest . The b r own -we athering

vein c ontains side rite, p y r i t e and c h a lco py r ite . A

5-foot sample assaye d 2 . 39 % copper, 1. 7 o u n c e s of

si l ve r per t on a n d 0 .0 1 ounces of gol d pe r ton .

Th e De an Zon e is located a bout a mile s outh of t he Rex

zon e i n t he Tr en c h . A 2 to 5- f oot quartz ve i n st r i kes

e ast - west a n d d ips s tee p l y n orth. O lal copyrite a n d

p y r i t e o c cur wi t h s i de r i te in t he vein . An a dit t un ne l

wa s drive n e ast o n t h e v e in . A seco n d v ert ica l vein

strike s n o r t h 60 degree s .

The Tre a su r e Zone i s l o ca t e d i n t he Tren c h ! mi l e

n ort h e a s t o f Gallowa y . Dump ma t e r i a l f r om a s haft

a n d an a dit conta i ns ma s s i ve pyr r hotite a n d c h a lco py r i t e .

Th e Don Zone is 2 mile s s out he a s t e r l y f r o m Ga lloway .

It i s a quart z - s ideri t e ve in i n c a l c a e r ou s argi l lite

o f t he Ga t e wa y f o r ma t i on .

I t c ontains c ha lco pyrite a n d h e ma t i t e a l ong wi tll s ome

bari t e.

Ex posure s exten d over a mi l e a nd t he vein i s over 30

feet wide . Whe n Ile l d b y Canadian Co l le r ies i n t he

19 50' s , one d rill hol e beneath t he s u r f ace s ho wi ngs

inters e ct ed" t ile zo ne whi ch ca r ried c h a lco py rite .
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Th e Rimrock 'Zone i s located 2 mile s northerly f r om

El ko a bout 1,000 f e e t a bo ve the Trench.

A st rong fissure vei n o f quart z , s i de rite a n d calcite

st rikes no r th 5.5 degrees cast . It is ne arly ve rticl

a n d is i n l i ght grey silicified argillite beds , p r obabl y

of t he Gate way format ion . Th e vein contains d i s s emin

at i ons a n d bunche s of c h a lcopyrite .

Th e s urface exposure 80 f e e t a b ove t he uppe r t u nne l i s

we ll mine r a l i zed. The uppe r t u nnel e ncounte re d well

mine r al i zed sections , but a l owe r t u nne l f ai led t o

e ncounte r simi l a r mine ral i zation.

In summary, t he R.H. Stanfield h o l ding s in clude a 1.5 mil e by

up t o 6 mile a rea, l y ing alon g the east f l a n k o f t he Rocky

Mountain Trench.

Th e g eology is c omplicated by extensive fa u l t i ng and folding ,

but the e nti re southeastern part of t he a rea is underla in by

Aldridg e s t r at a i n whi c h t he re a re eight s h o wings of l ead

sil ve r and c opper-silver mi neralizat i on .
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VI THE ROCKY MOUNTAIN TRENCH

A. I ntroduction

Th e Ro c ky Mo u nt ain Tren c h i s a remarkabl e t o po g r a ph i c f eature

extending from n o r the rn Montana o ver 900 mi l e s n orthwe s t to

n c a r t h e Yukon bo r d e r. The southeastern Canadian s ector b i s e ct s

the s u bject area of this report; . An understandi ng of t h e origin

a nd natu re of the Trench i s o f prime importance in t he i nterpret,a

tion of t he ge o l ogy and mineral depo si t s whi ch are l o c a t e d on

it s e aste r n fl ank.

B. Origin

The origin o f t he southeastern Can a dian pa r t of the Roc ky

Mount a in Trenc h h a s been the subj e ct of nume r ou s t e chnical

stud i es. The co nsensu s of opinion i s that t he Tren c h was

fo r med partly by bl c k faulting a n d part l y by e r osi o n .

Aft er t he format ion of the Rocky Moun ta in Tre n c h, in Eo c ene

time, massive thrust plate s moved e aste r l y bringing t he

Pr e c ambri an strat a u p and over t he Pa l a eozoic formation .

Subsequent ly a normal fa ult ncar t he e a s t s ide of t he Trench

d r oppe d Devonian and Mi s s i s s i pp i a n rocks to t he pre s ent Tr e nch .

l eve l. These younge r rocks rest u n c on f o rmab l y on Pre c amb r i a n

st rata and extend from the fault to we s t of t he Tr ench.

To t ile southeast, hinge faulting caus ed blocks to d r Oll success

ively lower towards t he middl e of t h e Trencll.

Du r i ng g l a c i at ion there was 4,500 fee t of i cc i n t h e Tre nch. The

combination o f i c e and water e r o s i on result e d i n a h i ghl y irregular

bot t om surface . Grave l a nd glacial debri s t hat n ow f i l l s t he Tr e nch

is estimated to be 5,000 feet d e ep i n the mi d d l e section n e a r t he

sout hwest of Elko . ( Se e Ma p s # 9 a nd # 10
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VII DISCUSSION

Th e g eology of the s u bject a r e a h a s be e n detailed b y numc r-ous

f ie l d s t u dies . These ha ve rang ed f rom areal mapping by meml,ers

of t he Ge olo g i c a l Survey of Canada t o s pecial proj e c t s by s tarf

geologists of the local mi n ing compani e s. Fr om t Ile stan d point

o f min e -m aking, t he area .i s s mall a nd t he Su l l i va n orebo dy i s

large , hen c e t he seareh f o r o re ma y be s t be guided by t he

appli cat i on o f geologica l dat a s u pplied from t his great min e .

Th i s i nfo r mation h a s be en u s ed i n t he evalu a t i on of the R.II .

Stanfie l d h oldi n g s a n d will be a p p lie d in t he plannin g o f an

accele rated p r og ramme dire cted towa r d s t he detection of po s sib l e

maj or o r ebodi e s.

A. St ratigraph y

St r atig r a phy is one of the i mportan t; fac t ors i n o r e o c cur r e nce s

of the a rea, as evidence d b y t h e Aldridg e fo r ma t i on b e ing t he

ho s t for t he Su l livan , St. Eugene, Estella a n d Koot enay King

min e s. I t ha s be e n estab l i s he d t hat t he Sulliv a n o r e zone l i e s in

t he upper part o f t he Lower Aldr i dg e or t he t ransition zone

be t we en t he Lower a n d Middl e Al d r idg e st rata.

On the }1. R . St a nf ie l d c l a i ms t hese zones app e ar t o be loc a t ed

be low the s u r f a ce , t he ref o re it is essentia l that t he fo l l o win g

marke r s be rec ogn ized i n d i amond drill co re .

Fi r st, t he bot tom o f t he Middl e Aldr idg e may be t hin to

qui t e thick beds o f qu a r tzi t e a n d si ltstone. Th e

quart z i t e ma y be i mpu re wi t h no t i cea b l e grading i n

impuri t i e s an,l grain s ize from the bottom to the t op of

each bed. The r e may be s ome t hin argi llite part ing s

be twe en t hese beds. This c ombi nat i on of s t r a t a may f o r m
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thick layers , but these may alternate with e qu a l l y thick

l ayers o f t hin - be d d e d argillite and s i l t y argillite .

Secon d, t he top of the Lower Aldridg e may be laminated

and t hin- be dde d, fine-gra i ne d siltstone, a rgill i t e a n d

quart z i t e. Al so the re ma y be a band o f congl omerate and

beds of dolomi t e and d o l omitic argi l lite .

fl . St r uct u re

In Pre cambr i an time when t he Su l liva n orebody wa s f o r med, the

Aldridg e formatio n now underlying t he R.II. Stanfield holding s was

fiv e mil e s to t Ile we s t. In t he mo r e recent Tertiary Era t ile

Pr-e c a mb r-Lan ma s s wa s thru s t e asterly over Pal a eo zo i c f o r-ma t.Lon s

to be c ome the we st flank o f t he Ro cky Moun tains.

Most of th e Middle and al l of t he Upper Aldr idg e n ow li e a bo ve the

s u r face, e ast of t he Trench . Equally important, t he s l o pe t o the

north o f t he Ho smer fa ult ( Sand Cree k fault ) indi cated t h a t t he re

is ample Lowe r Aldridg e s t rata unde r l y ing t he R.II . Stan f ie l d

ho l di ng s to con t a i n large mineral depo s :i.:t s ,

Th e normal fa ult l ying on t he east side of t he Tren ch dip s a t 40

de gre e s t o t he we s t under t he Trench , h en ce Lower Aldridg e s t r at a

are loc a t ed at depth we l l i nto t he Trench a rea .

)# 1 2a n d# 11Map s( See

Th e Su l l i va n ore zone is s t r a t a bound but t here are othe r c on t r o ls

s uch as l o cal s hearing a n d f o l ding whi c h con t ro l t he l o c a t i o n of

mineral depo s i t s a n d t hese are to be expected on the east s i de o f

t he Trench .

•
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C. Mine ralogy

Th e l ead- zinc-silver a n d other mineral s in the Su l l i v a n ~Iine arc

be l i e ve d to have b e en d epo s iLed during th e late I'pper Pre cambrian

t i me . The s o u rce f o r s u ch a l arge tonna g e o f mi n erals is unknown

but i t wa s obviously st rong a n d e xtensive .

When the mineral i z ing ag en c i e s were a cti v e , t he s e gment o f

Aldridge formation n ow c ast o f t he Trench was Lo c a t.o d f ar to the

we s t . It i s c o nceiv a ble , t he refo re, tha t t he agencie s r esponsi ble

for the Su l l i v a n mine c o u l d, unde r fa vourable c o n d i t i o ns, h a v e

b e e n the s o u rce of s i mi l a r d epo s i t s.

D. Ore Con trol

Th e Su l l i v a n ore zon e appe a r s t o have b e en localized by qu a rtzit e

on t he hangingwall, co ngl o merat e o n t h e f oo t wa l l and permea ble

siltstone and a rg i l l ite st rata i n be t we e n , a l l o wi.ng the mineral

izing s o l ut i o ns t o percola t e wi th i n a 200- to 300-fo ot zone a n d

deposi t t he ore minerals, l af'gely by r eplace men t of t h e original

be d s.

Th e St . Eugene orebodie s we r e contro l l e d by parallel faults with

joining cros s- she ars wh i ch a l lowed t h e mine r al i z ing s o l u t i o ns

a c c e s s to beds o f qua r t zi t e t h at we r e r e plac e d b y s u l p h i de minef'als .

E . Ivall-Rock Alt era tion

In t h e St . Euge ne , Estella and Ko ot e n a y Kin g mines, wal l rocks

a rc a Lt.e r-ed for a s ho r t distan c e from t he o r- e , We l l deve lo pe d

wa l l -ro c k al t ef'atlol' e xten ds ff'om t h e Of'e z one of ti, e Su l l i v a n .
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Arg ill i t e i n t he hang ingwall is r epla c e d by c hlo r i te , and f or

s ome d i s t an c e from t he o re t lle re a re silty and quart ziti e beds

contai ning we akl y d i spers ed c h l orite , py rite, biotite and quart z.

Albi t e ha s i r regula r ly r epl a c ed larg e zones a bove the orebody.

Th i s ro ck is alm o s t pure albi t e with o n l y s mal l c i llste rs of

CIl l o rite and pyri t e i nc l uded .

Fr a c ture s containing s u l phi de mine r a l i z a t i on exten ds up to 10 0

feet a bove t h e orebody . Be yond t llese fissures t I,e strata con t ain

we a kly d i spe r s e d sulph i des .

Th e foot wal l a lteration is a cherty brown to b l ack r ock c omposed

of tourma l i ne wi th i mbe d d e d qua r t ;', g rain s.

1, SOO fee t t h ick .

The zone is up to

Le s s d i s cernalli e arc ma r k e r be ,ls t hat e x ten d t h o usa nds o f f e et

from t he o re b o dy . Th e mo s t persis t ent of these i s a 40-foot

bed whi.ch is we akl y mine ralized a nd has a 16-foot zone at t he

ba s e made u p of Lm p u r-e quart z i t e wh i ch i s grade d in text u re and

c o lour f r om bot t om to top .

From a n e x p lo r at i.on po int of v i e w, ~ a l l - ro ck a lte r atio ns of

t h is magnitude cou l d be of ine st imabl e va l ue in the sea rch for

l arg e ore depo sit s.
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In r eview, t h e R.H . ' St a nf i e l d holdings a re underlain by t he

Aldridge form a t ion. Thi s fo r ma t i o n is est a blishe d as ha v i n g

be en a n exceptiona l ly f avourable host f o r mineral depo sition.

Th e Su l livan o re zone is a n i mmense r ep l a cement o f arg illa c eous

beds l o c a t ed i n t he t ransition Ilori zon be twe en t he Middl e a n d

Lower membe r s .

Th e St . Eugene o re bodie s a re r epla c ement s o f pure qua r-t. z .it. e

i n t ile Lowe r me mbe r.

Th e Este l la a n d Koot ena y King ore i s in fissu re r epla c ement s

in t he Lowe r member .

Th e origin o f t he e xtremel y larg e quantity of me tal-bearing

s o l ut ions i s not established, but it ma y h a v e be e n from t he

s a me source as t he Pre c amb rian Moyie I ntrusi ons .

From a n e x p l o r atio n stand point, important aspects o f the

Su l l i van depo s i t arc as f o l lo ws :

Th e we akl y mi n e r a l i ze d be d s t hat e xten d many t housands

o f feet from t ile ore .

Minerali zed s he a r zon e s t hat p r o j e c t well i nt o t he

hang ingwall .

Ch lo r ite a lte ra t i o n :.o ones in tile Ilang i ng wa l l.

Alb i t e a Lt.er-a t. Lon of l arg e segments o f t he hangingwall .
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Thi s r epo r t on t he ge o logy a n d o re potent ial of t Ile R.H .

Sta nf ie l d holding s in s outheaste r n Br i t i sh Co l umbia also

include s all avai l a b le techn ica l da t a pe r t ain ing t o t he

lo cal mine s o f t he are a.

Th e world fam ous Su l l i va n mine, along wi th the ri ch St.

Eug ene a n d Este l la , Koot ena y King , Bul l Ri ver and St r athco n a 

Empi re mine s a ll o c cu r wi thin t he Aldridg e fo r mat i o n .

Thi s wealth of i nf o r mat ion perta ining to t he mine s, particularly

the Su l liva n, ma y provide the ke y to t Ile discovery o f s i mi l a r

ore depo sits .

A l arg e a re a o f t he R.H. St a nf ie l d holding s is underlain by

the Aldridg e f o r mat i on . Th e ~Iiddl e a n d Uppe r memb ers are well

e x posed and e ight zone s o f mine r a l i za t ion have be e n discovered

i n the s e s t rata .

It i s c l e a r ly e v i d e nt f r om the information i n cluded here in

that t he R.H. Stanfiel d holding s a re loc a t ed in a ge o l ogical

e n vi ron men t e xception a l ly favourable f o r t he o c currenc e of

large mineral depos i t s .
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IX CONCLUSI ONS

35.

In a c cordan c e with the i n f o r mat ion a s s emblcd i n t h is report,

a n d t he results from many years of work on t he R.II. Stanfie l d

holding s , it ha s be en established that t he geology t he reon is

f a vou r a ble for t Ile o c currence of Su l liv a n-type ore deposit s.

I t is concluded t hat t he cur rent wo r k s programme s hould be

escalated to i nclu de pene tra tion of t he dee pe r Aldridge strata .

Drill sites s h ould be c a ref u l l y l o cat ed to prOVide a c c e s s Lo

t he Lowe r me mber.

Prox imi t y to a n o re zone may be i ndi cated by t he f o l l o wi n l4 :

(a) Weakly mine r a l i zed beds bene a th whi ch mine r al i zed

fissure veins may be e n c oun t e r e d .

(b) St r ong r ep l a c eme n t zones of alb i t e , c h l orite ,

pyrrhot i t e a n d py r i t e.

( c) Probabl y a sequence of quartzite s t r a ta underlain

by thin-bedded argillite a n d siltstone .

(d) A conglome rate b and o r dolomi t e a n d dolomi t i c

argil lite beds.

( e) A t hick bed containing s parse s ulphide minera l i za t i on ,

t he bottom hal f may be l i ght grey impure quart zi t e

wi th t he constituent grains and impuri t i e s g r a ded

from bot tom to top .
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x RECOMMENDATIONS

36.

I t is herewith r e commended that t he cu r rent work s programm e on

t he R.H. Stanfie l d holding s be pha s ed i nto a de ep drilling p ro j e ct.

Th e accumulation of mine r alog i c a l, stratigrap hic a n d structural

de tail f r om t he de e pe r Aldridg e strata will be i n va l ua ble .

Data f rom t he fi r s t de ep hole , pa r t i cu l arly f r om t he Middle t o

Lowe r t ransition zone, by c omparison with t he Su l l i van sec',.ion,

will be t he control fo r t he p l anning of t he f ull d r i l l ing

programme.

Con current wi th t he deep drilling pro j e c t , it i s r e commended that

a g eologica l map be made of the Aldridge fo r mation on the R.H.

Stanf ie l d holding s.

Further , it i s r e c ommended that the mineral showings t he reon be

re-surveyed and r e-s ampled.

Time and cos t est i mates may be p r ov i de d afte r the g eneral plan

and scope of the pro j e ct i s final ized .

Re spe c t full y s u bmi t ted ,

ALLEN GEOLOGICAL ENGINEERING LIMITED

Per c/~ K acL'.., ~ P.Eng.
~

Al fred R. Allen

Augus t 17, 197 6 .

B 101 - 325 Howe Street
Van couver, B. C.
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APPENDIX A

GENE RA L GE O LOGY

TA BLE O F FOR MA TJ ON S

En Per i od o r FO Trna tion L i thol og y
epoc h

Ce n o zoic P l.o,l1l1o cene
a nd Re cent Ti ll , g r a ve l , la nd, silt , all uviu

U nconformi ty

Me e o e o i c
and:?)

C enoz otc

Low e r Cre t-
a c e o ue a n d ( ? l
later

I n tr usi ve contact

Mo n zo n ite , qua r tz rnorvsor ut e
granodi o rite . Gra nod io ri te
( Whit e C re e k ba tho li th)

Me llozoi c

Palaeoz-oic
0'

Me a o zoi c

T riil.IlBi c

D e vonia n( ?)

0'
Cre laceou lI(7 )

Spr a y R iver f or mati on

N o t in con tact

N o t in con tact

Da r k si ltstone an d ,li l t y a h a l e

Sha le, l irne at one ; c o n g l o m e r a t e ,
tuff, b re c ci a ; g r e e n e t cne

P ala e o zoic Pe nn s yl van - R o ck y M ountain ! D o l o m i t ic 0' liTn y s a nds rone ,
ia n a n d ( 1) I o r rna t i on qua rtzite; s a ndy d olomite a nd
P"' r rnian It me e t one ; lilt lSto ne, c h ert

M i !is i s s ipp ian R u ndl e group Gre y cr y s t a l li n e H me e rone ,
cdnoi da l in part, da r k fin e ·
g r a in ed l i rne e t one , c h e Tt y in
p a r t , all corruno n l y fe t id

B anff fo rmati o n D a r k c h e r t y lime a t one a nd la m -
mate d s i I t y lim cll to ne , g r ey
li m e 9t o ne , limy s i It s t one

Exs ha w Ic r m a t tcn Blac }.. s ha Ie ; bl a c k lime e t.one

Upper Pal li ee r fo r mati o n Low e r (ma in) m e mber: ma1l6ive
Devonian m ott le d g r l' y I t m e s t on e ; n od ular

gr e y limes ton e . Upp er member
thin b e dde d a r gf Ha c e o u e lime-
erone , rnoa t l y nodular

Ale x o Io r rna t i c n Sa nd a to n e and Il.andy lirn e at cne ;
a r gilla c e o u e I i me erone
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P.l l"e or. oic Upp e r Fili rho lm e Low e r pa r t : fi ne - g ra ine d bl Ac k and
l c ont'dl D evonian g r o up J::re y li rn elt one • • t r e matohti c ...n d

(c o nt' dl c o ralline i n par t ; do lo m i t e. Upp~r

pa r t: .ha l e and h rne e t oee

M iddle lh r r o i " te F i ne _g T.lln ed. bla c k lirnelt one . 1 h.J.l y
D ev on ia n fo r mati on li rne e t o n e ; eh e l e

M id dle D e y - D u r n .ah fonn....t ion Gyp lu rn. d o lo mite . lim e .tone
cnian or
c,Irhe r

M i d dle De v -. " B . I . l Devonia n D ol o mite , sandy d o l o mi t e , d o l omi t i c
onian o r unit" . ..nde eon e , .ha le ; q ua r t e j te , c o n -
e arlier .. nd( ?) glo m e ra t e
Upper Dev -.
oni a n

Un c onformity

Upper Be a ve ef o ot - B 'r i s cc D ol omite, li mc 6 t o n e j c ong l om e r a t e
G r dov i ci a n formati on a nd sa nd s tone locally a t ba e e , thin
Low e r and (71 grapt ol i t i c IIhale n ear t op
Middle
Si h lr ia n

Dill c onIo r mit y?

Mi ddle or Woru.h fo n n ati on Quart z i t e , ",and st one
Upp e r
O r d o v ic ia n

Un conformi ty?

L ower andl ? ) F l e n ogl e (o rma ti o n S ha le, e i l t e t o n e , Ji rne eton e
Mi ddle
O r dov ic ia n

U pper McK<lY gro up L i me' e rc rve eha l e ; jn tr,l..(o r rna t ion.a.)
C <l m b rian li mell t o n ., - c o ng jcme eate
a nd L ower
O r d c vr c ian

M id dl e and / or ~ubilee and £ lko D olomit e
Upp e r Carnb- (o r ma t i o n.
r ian

Di.confo Tmi t y ?
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M iddle Bu r ton fo n n a tion Shalt:. 1irn~.tone ; u lnd. ton e .
Cambr ia n c ong lomera t e

L o .....e e and!? ) E a ger Sha l e . lime atone . . illll t one .
Mi ddle for rra.ti on a a rvd s t o n e
C amb riari •

L o w er Crd llb rook Q\l arld tr , g ri t, c o n g jo m e r at e ;
Ca m b r ia n fo rmat i o n e a n d s t o n e

Uncon formit y

Wind er mere Toby
fo rmation

Un c onformabl e on Purce ll _t r aU

Cong lome r a t e . a fl~il1ite ;

foan du o ne

Pu rcell
01"(1 11& l e r

Pur cell

Uppe r P u r c e ll
0 1'(7 ) later

UppCJ' P u r ce ll

M o yie
intrullions

Lnt r o e i v e c ontact

M o unt Nchon forma ti o n

Ro c s v i ll e
fo r rrra t i c n

Me ta - dj c r rr e , m e la ·quar t z
diori te

D ol o mite, argi l li te . qc a r t ei t e

G rey a n d K r {"(~ n s i It at one lind
.lT g i l li t c , g rey quart zi te,
t1" ) OlJj.i ' l", and li m,." ton Ci
algal oid s t ru c t u r e e

Phillip.
fo r mat i o n

Ga te wa y
fonna tl o n

P u rp]" and s-ed ea nd s t o n e , Bilt 
"ton e a nd argill i te

G r e y An d (; rf'f'n " i h ato ..".', and
l!I. rt: : Jli t e . c ommon ly d ol o mitic .
d ol omi le . l!I. nd qu. r l:r.i t f'; purpl e
a nd r e d Bi lili tone: a nd argi ll ite ;
e alt c a s t s a l ga l o id IIl ruCNreli

6 553 4-3X

Kitchener . Siyeb
formation

K lt c h ('n e r ( ma i n ) pa r t : grey and
g r e e n a r-gi l l it e a nd dolom i t i c
a r"O li te . g r~y dc tc rrute a n d
Iia n d y do l omi te; qua r t z i t e . Siy e h
par t : la min a te d gre en a nd grey
arg i l h t" lo ca ll y p u r pl e. P u r e e l
e xt r us i o n s (a t t o p ): a nde e i t i e
la va and tuff



•

Lower Cc-e e to n Grey a nd green argilli te and
Purce ll formation argillaceous quartz.ite, g r e y .

while and purple qua r tzi te

Aldridge Ru e ty -w e arhe rlng dark
fo rmation Ia rru na t e d argillite . grey a n d

r u sty -w eathering grey
arg illa ceous qua r t a i te a nd
q uartzite

F ort S te rle White quartz ite . greyarg111-
fo r rna tjon a c e oc e qu a r t z i t e . "',k

a r gi llite . grey and bbck
dol o rru ti e and calcareous
a Tp;il li t e , d ol omi te
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