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GEOIDdT OF TKE KTJEFJLL H E XLSE 

DETB0OTCTZ0B 

The M a s r t l King K i n e , owned sad operated by Sheep Creek lanes 

L in i t ed of Kelson, B . C . , produces lead sad s ine concentra te at Toby 

Creek* B . C . This papar describoa the geology end presents sons of 

the problAM encountered. The general geology of thm area has bean 

described by Walker* Eeesor end P / l s s * ( l ) , (2) end ( 3 ) . 

IDCATIOK AID HISTOKT 

The K i n s r a l King sin® i s In the P a r c e l ! Jbuntalns c t the Junct ion 

of Toby end Juabo Creeks* ebout twenty-five Kl l s s south-west o f 

Inverse r e , B . C . The shoving van discovered by 1895 end ear ly oper

ators trenched end d r i f t ed In effor ts to extend the high grade qnsr tx-

leed-e i lve r s t r ingers fotand on curfaoa. In 1950, the property was 

exaalned end optioned by Sheep Creek Kin** and dlaaond d r i l l i n g fron 

the open cot at 5*700 feet above sea l e v e l Indicated larger bodies c f 

lover grade lead-sinc ore . Lover teasels and store d r i l l i n g proved 

suf f i c ien t ore to Jus t i fy construction of a p lan t , and the concentrator 

started 153 l a A p r i l * 1954. Since then* 1*700*000 tons c f ore have 

been nined end Ki l l ed* end 22*000 tons of crude bar i ts ore have been 

shipped, 

CPTRATIOE 

The nine has been developed by eight l eve l s of which four ere 

edi ts and four are dr iven from Internal shafts . The 7th l e v e l 1* the 

• s i n haulage l eve l* dr iven at 4*700 feet* the e levat ion of the coarse 

ore bins* end the 9th l e v e l ves driven 300 feet lower* from the Junto 



Creek "Ids of the Bourtain* Klninr. i s aliK>st en t i r e ly opts stops benei.-

lns and slashing* with areas long-hols d r i l l i n g used for p i l l a r ard s i l l 

recovery. Above the 3rd l e v e l * stopea are general ly f l a t or gent ly 

p i m p i n g , with heights Bp to f i f t y feet, but lower stopes arc usunll j ' 

t h i r t y to for ty feet vide* wi th heights of acre than one hundred f ee t . 

Pas to very ooapetent wel l s BO f i l l i n g i s necessary. The concentrator 

Is current ly treating ©00 tons per day of ore assaying 2*i% lead* 

5*BJ> sine and 1.0 02. s i l v e r per ton . The power plant consists c f 

f ive d isss 1-e lsc t r ic s a l t s wi th s generating capacity o f 1*275 k . v . t * 

Plant sad tovnslte water i s ptsaped froa Stark Creek* a t r ibu ta ry of 

Toby.Creek. About one hundred sen are employed* of whos twenty-five 

t r a v e l d a i l y free Invarnere. Hare det&ls on the plcnt end operation 

can be found In previous reports by M&gee and Cuaadngs (4) and Kagec ( 5 ) . 

GEK2EA1 C5OL0GT 

The Wjaeral King area i s underlain by Bodcrately set&norphosed 

Pre tore so i c rocks of the Pur c o l l and Vindemere systems, with the 

Dutch Creek end K t . Belson fc rne t iccs of the Upper Pur c e l l over la in 

unoonfonasbly by the Toby formation, the basal, aanber of the Winder— 

Bare system. There are no Igneous rocks exposed closer than seven 

Biles* except far Binor dykes. 

The B&jor structure o f the Pur c e l l range i s a broad geant ic l ine 

plunging gently north-westerly. The Minera l l i n e sdnc l i e s i n a 

Klnor syncline on the west l i s t near the a x i a l plane.of the g e a n t i c l i n e . 

Structure i s eoapllccted In d e t a i l by s t r ike faul ts* both thrust and 

B o r m l * end by lack of B * r i » r beds. 



STRATiaEJLPEr 

The oldest rooks exposed In the mine area are dark gray to b l ack 

elatos or pby l l i t ea* which are the uppermost mectberc of the Dutch Crack 

formation. In normal succession, the s la tes are o re r l a in conformably 

by dolexi tea end argl H i tea of the Ift. Bslsoa formation, the basal 

•sober being a prondnsnt white c n a r t x i t c . 

The Ttby formation, which o ra r l i oe the Upper Pur c e l l formation? 

wi th marked angular unconformity* consists mainly of conglomerate« 

poorly sorted and highly var iab le i n composition. In the mine area* 

the conglomerate-contains angular quartxi te pebbles and bo ulnars* wi th 

minor dolomite and erg 1111 tc* i n an argi l laceous or schistose mat r ix . 

Soar I t s contacts, the conglomerate Is d i f f i c u l t to d i s t ingu ish f r o i 

breccias which ere found In the K t . Belson formation. 

STRICTURE 

The orebodies at the KLneral l i n g mine occur i n the t i n * 

"lineatone* which i s by ana lys is a d o l o d t e considered to be Ht. 

Releoa. This dolomite i s i n the form of a s l i g h t l y overturned 

cyncline plunging north-westerly at t h i r t y to t h i r t y - f i v e degrees. 

There i s no bedding v i s i t Is i n the moderately Betemorphoae^ dc load t t . 

Small l o c a l structures ere shown by a r g i l l i t e lenses i n tha d c l c u i t o , 

but these sre too d is tor ted KtC discontinuous to be of much assistance• 

The Toby formation l i e s i n en apparently t i gh t an t ic l ine i n the centre 

of the mine dolomite. 

On tiie east or foo twe l l side o f the dolomite sre black phyll i te?-

or s lates of the Dutch Creek formation* end on the west or hanging w a l l 

side s succession of e r g l l l l t e s and dolomites of the Kt . Kelson formation* 



Both contexts ere considered to be fau l t contacts, (Fyles* TZ ani TL) 

by soma geo log is t s , en lutei•pretation which i s reasonable but d i f f i c u l t 

to prove or disprove i n the Bins* Bear the bottom of the trough cn 
strongly 

the east s ide , s lens of quar t s l te ccnglomar a ta/reseaibllrr, tba Toby 

cenr, loaarate occurs on the mine dolooite - Dutch Creslc contact. The 

dolomite var ies i n thickness from s ix ty to four hundred feet j nc rock 

resembling i t e l c se ly i s known to occur i n the tanging v a i l series o f 

dolomites and e r g i l l i t e s . 

The s t r u c t u r a l h i s to ry i s cot obvious but can be assumed to hare 

started wi th the Bine dolomite ly ing i n normal succession above the 

basal K U Kelson quart c i t e and the Dutch Creek e l a t e . I t the closx 

of P u r c a l l t ime, there vas moderate folding and the Toby formation wax 

deposited wi th angular unconformity on the eroded P u r c a l l surface. 

Probably at the close o f Vindereaero time, thrust fau l t ing (76) put 

the mine dolomite i n d i r e c t cor tact with Dutch Creek s l a t e . Further 

deformation warped the Toby formation and mire dolomite Into a t igh t 

syncl ine , fo ld ing the T6 f au l t plane as w e l l . A normal fau l t {TZ) 

dropped the l i t . kelson formation down on the west side of the n ine . 

* 

Ifinor f au l t ing wi th in the mine i s d i f f i c u l t to date, since most 

are s t r ike faul ts* Sulphides are often found slickanaidod by post-ore 

movement, but most minor fau l t s ere thought to have bean pre-ore. 

In d e t a i l * severa l features c f mine reo lc rv do not f i t the theory 

outlined above. These features w i l l be considered later* 



The ere above 3 l e v e l occurred i n four troughs varying from' 

t i g h t , ^"-shaped on the wsirt to open on ths east . These were ca l l ed 

• A " , " B " , *C* and *D" Bones, although the horizon was also minsd between 

zones i n some areas. Only the "1" zone outcropped at surface ( l l e v e l ) ; 

the aethers appeared as mining proceeded down the plunge, an.-: the *C* 

zone can be traced to whare i t fingered out i n a r g i l l i t e tc the south 

and east . Minera l i sa t ion i n t h i s area consists of galena, sees 

sphaler i te In s i l i c e c u c gangue i n the *A R xene, grading to minor- galena 

end higher sphalerite i n b c r i t e gangue In the *C" and •D" semes. 

Banding In the ore Indicates replacement of apparent syncl ines , but 

whether t h i s was a s t r a t ig raph ic her i inn cr a folded shear zone i s 

not c l e a r . 

The "A" zona as i t passes through 3 l s v e l loses Its' "V"-shaped 

appearance and be ocas s replacement alcpg a major fau l t which can be 

traced for 500 feet In length and depth. What i s thought tc be a 

cross-warp l imited the "C" zone near 3 l e v e l and the *D* aona below 

3 l e v e l . Other ere bodies were found down the projected plunge c f the 

upper zones and these have been ca .led * B B , *C* and *D" although %koy 

aro mainly replacement along essen t ia l ly v e r t i c a l f au l t nones and have 

no oonnaction with the upper zones. 

Toe trend In minera l iza t ion has been to higher grade, with the 

m i l l heads at 2.6* r b . t 5.6A Z n . , up considerably from 1.4$ H 3 . , 4.0> Z n . , 

i n 1957. B a r i t e , when found with Insuff ic ient sulphides to make o re , 

l a mined end shipped to Albe r t a for the d r i l l i n g mud market. Apart 

from p y r l t e , the only s i g n i f i c a n t sulphide minerals are bournonlte, a 

le^-ocpper-entlsiony sulphide, found mainly In b a r l t a , and meneghinite, 

a lead-entiscary sulphide found In s i l i ceous ore. Sphalerite var ies f r o -



yellow to greenish to brown and a reddlxb-trovri font which i.ft very 

d i s t i n c t i v e i s now being found i n the lowest l e v e l s . 

The only crebodlea which are d e f i n i t e l y not the rcpleosesut type 

found down to 6 l e v e l a re i ( l ) a re placement of bedded quartz.its found 

et the angle between the Dutch Creek slate and hanging w a l l a r g i l l l t e 

on 7 l e v e l and (2) s quartz s t r inger zone found i n the narrowest part 

o f the cine dolomite, a lso on 7 l e v e l . Ore occurrences on 8 l e v e l 

and below 9 l e v e l are not s u f f i c i e n t l y w e l l known to c l a s s i f y as ye t , 

• FKOBIEJS XE KIKE GEOIOGX 

Exploration to date has been f a i r l y straightforward. When the 

sa in sources of ore were the large replacement zones above 3 l e v e l , 

very l i t t l e diamond d r i l l i n g vac done. locat ing and developing the 

lover ere zones required increas ingly sore d r i l l i n g oa a sore system

a t i c bas i s . Roughly 2,000 feet of d r i l l i n g per month i s now dons 

with holes on east-vest cross sections at 100 foot spacing. Detai led 

geology is'shown on l inen plans and v e r t i c a l cross sections et a scale 

of £0 feet to one inch , and a mine model has been made, slowing geology 

on east-west sections on p lex ig lass at 80 feet to cms Inch, Problsus 

which seemed academic a few years sgo are now very Important for long 

range explorat ion. 

The basic problem i s the re la t ionship of the mine dolomite to 

the hanging w a l l K t . Kelson formation. I t cannot be assumed that the 

mine dolomite i s upper K t . Kelson because of the Toby formation above 

i t , since the Toby formation has been mapped i n contact with a l l 

Farce 11 rocks Including Dutch Creek. S i m i l a r l y , the r e l a t ion to the 

base of the Ht. kelson formation l a not clear because of the absence 



of the b a s a l quart s i t e , which i s presumed dec to faul t ing (FC). The 

pos i t iTO evidence for c a l l i n g the mine dolomite K t . gs lseu i n ere • 

B H A S to be that I t l i e s between the Dutch Creek elsta and the Tobr 

conglomerate. 

in attempt was recent ly mads to discover r epe t i t ions , i f any, 

of the sine do l o c i ta i n the hanging w a l l a r g i l l i t e - d o l o s i t e s e r i e s , 

by d r i l l i n g a long hole from the hanging w a l l contact on the 9th l e v e l . 

This ho le , unfortunately, encountered a flow o f gas including methsns, 

at 1*175 feet end had to be plugged. However, no formation s i m i l a r 

to the mine dolomite was seen, and the l o l e vas probably wi th in £P0 

feet o f the basa l qua r t s i t* . 

The hanging w a l l contact l t seX l a a problem, since i t must be 

Tyles* 72 f a u l t . However, the shape of an apparent drag fold on the 

9th l e v e l i s the reverse c f what would be expected from- normal f a u l t i n g . 

The r e l a i i o c between the hanging w a l l formations and thr Dutch Creek 

slate where tbey meet i s net at a l l c l ea r , pe r t ly because of a white 

quartsite 'found only here. This cuar ts i te has been folded in to A 

sync l i n e , which may also be a drag s tructure. Due to the presenre of 

a major ore body, the d e t a i l s of th i s structure arc nov being explored. 

The ether major problem i s that conditions ccntrcHinr . the deposit ion 

of ore are discontinuous and highly va r i ab le , so that exploration for 

favourable structures i s d i f f i c u l t . The mine dolomite at surface i s 

very l i s ! tec ' i n extent , becomes about 800 feet wide on tha Xth arJ 5th 

levels and marrows to JO0 feet on the 9th l e v e l . Since there l a a 

pronounced change i n s tructure north of Jumbo Creek, the effect on the 

mine dolomite becomes ijsportant. Corre la t ion between surface and mine 

geology has been very d i f f i c u l t , but must eventually be worked out . 



The Minera l l i n g mine has produced Is ad and sine ccneentratct 

end bar i t e ore from a deposit In the Upper Puree 11 formatter, vest o f 

In v erne re since 1954. The ore bodies sre E s l n l y due to replacement l a 

the "mine dolomite", a formation which presents many problems as to age 

r e l a t ionsh ips , s t ructure , and ore con t ro l . Long range explorat ion p lan 

ing w i l l depend la rge ly on the eolat ion o f these problems. 
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