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Introduction 

Imports e n t i t l e d ^Assessment of the Premier &rea* and "The 

Premier Hiao, 1954* «er© forwarded on ?!ay 25* 1954 and augast 25» 1954 

respec t ive ly . These font Us© background for t h i s repor t , aid i t i s 

assumed that the i r content i s reca l led before t h i s report i s read* 

the poss ib i l i ty of trie re-Gccurreiiee of bonansa type Premier 

orebodies at depth led to an investigation of the west workings in the 

Premier Mine. Previous workers had shown that the orebodies mined were 

r i ches t in a porphyri t ic rock cal led the Premier porphyry and became 

marginal where the ore sane entered greenstone a t depth, A preliminary 

study of Premier records indicated t h a t geological mapping had been con

cerned chiefly with vein s t ruc tu re , and tha t no concentrated and deta i led 

study had been made to separate the various rock types and t o determine 

the l l t ho log i ca l s t ructure of the mine area . Thus one poss ib i l i ty remaining 

i s t ha t a large body of the favourable porphyry host rock might re-occur a t 

depth* the present report deals with a brief invest igat ion in ths vest 

pa r t of the mine, of t h i s one p o s s i b i l i t y . Mo attempt was &md» to stu$r 

the northeast part of the mine or other ore deposits in ths area to determine 

t he i r s t ructure or re la t ion to rock type. An area of 40,000 by 40,000 fee t 

of surface was mapped, arid aoout 500 d r i l l holes were logged. Mo under ground 

mapping was attempted. The examination was somewhat hasty and l imited in 

scope, thus the conclusions are drawn from incomplete evidence. 

.iumsiary and Conclusions 

In© surface mapping shows two zones of porphyry. The northern 

sons appears conformable to l en t i cu la r bodies of "purple Tuff", which are 



uMd a© horisem markers, lae southern porphyry zone i s composed 

of a number of bodies similar in s t r ike but dipping more s teeply west 

than the "purple tuffs*" 

The southern bodies may be d i e s or sheets feeding the northern 

sons which i s probafe&y a flow or s i l l . The junction of the northern and 

southern zones forms a bulge of porphyry. I t i s in th is porphyry bulge 

tha t most of the bonanza type Premier ore occurred, the ore became 

marginal where the mineralised zone passed in to greenstone a t depth below 

the prophyry bulge, 

the mineralised zone was r i ches t a t and near a reported ' junction* 

of a 'shear* trending northeaster ly and dipping about 4.5° north-westerly 

with a second shear trending northwesterly and dipping v e r t i c a l l y . This 

eaGaminatien indica tes that the mineralized s t ructures include shearing 

loca l ly , bat are acre l ike ly zones of breccia tion and fractur ing than through-

oing strong shearing. the a t t i t ude of the north-east trending zone i s 

substant iated by a multitude of observations. the reported a t t i t ude of 

the northwesterly trending zone i s quest ionable, t appears to be foxroed 

by a aunber of smaller zones of different a t t i t u d e s , perhaps re la ted t o 

sna i l shear zones and/or greenstone-porphyry contacts . However* the stope 

maps do indicate that th i s northwest-trending zone does, in general , dip 

v e r t i c a l l y . I t does not seesa t o have the s t rength of the nor th-eas t trending 

zone. h zones appear to decrease in strength with depth, the obvious 

reason being a change in host rock type from the porphyry t o greenstone, 

The major ore bodies thus occurred where the *junction* of the 

two 'shear* zones passed through the porphyry bulge, and the ore became 

lean in the greenstone below the bulge. The s t ruc tu r e shown by the 
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aecompanying maps and sect ions i s such that a furt&er bulge of por

phyry a t depth on plunge of the ore zone i s s o t predic ts h ie . the 

chances of fiiidirj further bonanza type ore deposits i a the nes t section 

of the m$n» are jhus reduced* Further, work baaed on the poss ib i l i t y 

of a second in te r sec t ion of the Premier ore zone ' junction* with porphyry 

i s not recommended* 

Greenstone. 

sffhanitio Greenstone - %e colour i s predominantly green, but ranges 

great ly in shade from green-grey to grey-green to purplish-green to almost 

b lack. the fracture tends t o become conchoidal in the purplish and almost 

black v a r i e t i e s . The rock i s in par t f rap ten ta l , and probably MOTS de ta i led 

core logging would disclose more fra§aental rock than has been recorded in 

t h i s preliminary survey. The greenstone i s , in places , amygdaloidal, 

par t icu la r ly in the "^erthero Light* a rea . the rock in places shows fiow 

s t ruc tu re . 

Fine-grained Greenstone - This rock type includes greenstone with grains 

ranging from the lower l i m i t of v i s ib le granular i ty t o about l /$2 of an inch. 

The reck i s , in many places , fragments! and has the same ranges in colour as 

the apbanit ic gsreeftat ne excluding the purplish and blackish types . 8© 

SByrgdules were noted. 

Chert 
»' i nu l l 

k few sect ions of core contained tan and green che r t . 'Ihose sect ions 

are too small and widely spaced to be useful as horizon markers unless far ther 

data are gained i% underground mapping. T o coer t showed fine crenulated 

banding, 
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rurple luff8 

The 'purple Tuff • should be nam«4 mere accurately *purple i^reccia*. 

Hia fragments range in diameter from a few tenths of an inch t o greater 

than one foot* They are composed of mauve, purple, and parlisn-erangm 

fragments (mm? of them purple porphyry) in a matrix of purple tuff, 

greenish tuff, md purple porphyry. The MLk of the rock i e closely 

packed ovoid HlUjpPlifin _ In a §*■ places however aphanitic purple rock 

shows no fragments. m b o r e r s ©f the purple tuff lenses , where observed, 

grams In t a grssnstonej the purplish roe* grades i n to patchy purple so* 

green, and thence to green. 

ir'orpnyrff 

The Premier porphyry i s composed es sen t i a l ly of ©rthoclas* phenocrysts 

in an aphanit ic or fine*graine«l andes i t ic s tatr ix. The rock i s generally 

green with greyish a l t e r a t i o n . I t s f rae tare i s more blocky than that of 

the greenstone. Two ranges in s i se of phenocrysts are apparent.; One 

l i e s between the approximate 1 1 A i t s of l /32w t o 1/8*, and the other between 

l i m i t s of 1/4" to greater than i*» , that l a , very few phenocrysts, i f any, 

are between 1/8** and 1/4" in diameter. Hock containing only the smaller 

fteaaoerysts i s cal led "single stage porphyry1* • rock containing both the 

larger and sns t t e r pksftosrysts i s cal led *two stage porphyry"* lock con

ta ining only the larger phenocrysts has been observed, but has a cloudy matrix 

in which the out l ines of the smaller phenocrysts may be obscured* 

The two-stage porphyry contains on the average only one or two large 

phenoerysts in two or three square feet of exposed surface. Thus, the 

odds are tha t only one large phenocrysts would be observed in 10 or 15 

f s e t of core . Thus where the core i s d i r t y and/or contains quartz s t r i nge r s , 
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two-stage porphyry nay be imsorreetly recorded as single-stage 

porphyry* 

uch of the porphyry (perhaps 59K), including both s tages , i s 

elou<^ - the phenocrysts merge i n t o the matrix with ntegascopically 

gradational boundaries. This VLcudly* porphyry grades in to greenstone, 

that i s , the phenocrysts become increasingly cloac^r u n t i l none can be 

dist inguished from the matrix, and the rook i s consequently recorded as 

greenstone-* 

The s ingle-s tage porphyry i s in places brecciated and in one l oca l i t y 

a f ragjaent of porphyry was found, apparently i so la ted in greenstone breccia 

a few inches from the contact of so l id porphyry* A zone of highly 

breeciatsd s in le -s tage porphyry was observed on surface hear co-ordinates 

7000ii-4$0GS. & similar zone occurs in B . t . u - J .C .S , V in the same a rea , 

Mother zone of t h i s type was observed one or two miles north of the sap 

a rea . these zones suggest that a t l e a s t the s ingle-s tage porphyry, i f not 

a lso the two-stage porp'f^ry, i s in places flow reek* 

Purple Porphyry 

Purple porphyry i s invariably associated with the "purple tuff" in 

the area mapped. ¥hite feldspar phenocrysts occur in the purple (hsmatitle?) 

andesite matr ix. 

S io r i t e Bikes 

Diorl te dikes are abundant* They contain orthoclase and adnor horn

blende ♦ They are d i f f i cu l t to dis t inguish from Premier porphyry in seas 

p laces , although in most places they appear fresher , are more grey in colour, 

have ch i l l ed margins, and near t he i r cores contain more abundant coarse 

feldspar* 



Lamprophyre Dikes 

Lmmprophyre dikes are also abundant, lost of these are 

aphanitie and b*ff-coloured. 

sxmwm 
I " " ' » ■ " ■ B I II " ' I 

. iner .;tructures 

f&jg above descr si Indicate that ths rook types described 

are gradaiioaal. ^ery lew contacts, either bedding or intrusive, 

are sufficiently sharp to enable attitude determination by a arunton 

Co^pta*. Also, outcrops are in most places too sparse to determine 

attitude by relationship of contacts to topography. 

>iajor Structure* 

the surface mapping confirms some of J»angille*s statements regarding 

the distribution and attitude of the "purple tuffs*. These tuffs in 

the area mapped form lenses of about 100 ft. maximum thickness, striking 

a few degrees "west of ftorth and dipping about 20 degrees masterly. These 

lenses form the only easily recognisable horizon marker. Th*y appear 

uniform in attitude, indicating little, if any, folding in the area* They 

show no evidence of intrusion by greenstone or porphyry. 

The greenstone, as described under Idtholagy %n a prior section, is at 

least in part fragmeatal. I surface these fragments are observed only 

on v^ry clean wsatharad outcrops, therefore it is suspected that much .nore 

fragments! greenstone exists than is recorded. the fragments! sones in 

conjunction with the chert bands and variation In colour and texture may 

permit bedding determination la some parts of the mine working*.' 
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two zon&s of ifrenier porphyry are shown OK the surfaee geological 

mapt on© 200a trends eas te r ly along H 5500, and the other l i e s in the 

cent ra l north par t of %hB ".ng area . These zones merge in the 

mine area . the two-stag© porphyry aiay form cores t o pa r t s of these 

two zones. 

The easter ly- t rending porphyry body i s in several places in share-

contact with bounding greenstone. The contacts are i r regular but no 

def ini te apophyses of porphyry in to rfeenstone could be found. However* 

the nature of the contacts suggests tha t tlie porphyry i s i n t ru s ive . 

At one l o c a l i t y two-stage porphyry i s in sharp contact with single-stage 

porphyry and i s conformable t o a sen* of flow structure in the l a t t e r . 

This indica tes t h a t the slngle-stagga and the two-stage. porphyry d i f fe r 

in age. the contact siay be between (1) flowsj (2) combined s i l l s or 

sheets j (3) flow and s i l l . the lack of rubble in the flow s t ructure 

suggests t ha t (2) i s tlie saost l i k e l y . However, porphyry breccia has 

been noted in t h i s easter ly- t rending porphyry zone In an underground 

d r i l l hole, which suggests t ha t the porphyry i s flow. The observations 

on minor s t ruc tures in th i s eas ter ly- t rending porphyry son« thus afford 

contradictory evidence on whether the sons i s extrusive or i n t rus lva . 

The Rsaps and sect ions show tha t the eas ter ly- t rending porphyry zone 

i s forced fcgr a number of steep (45 degree plus or minus) westerly-dipping 

bodies which mrm near the surface both with one another and with the 

north sons. These bodies forcing the south zone are l en t icu la r both in 

p|an and sec t ion . They are similar in s t r ike to the "purple tuffs* but 

dip more s teeply . the contacts appear intrusive in some places, 

they are gradatlonal in other*. 



Gradation occurs in two ways* (1) by increasing cloudiness 

of phenocrysis a® described in KUthology"| | $ ] by a gradual 

decrease in e l se of phenocrysts u n t i l -he s ingle-s tags porphyry 

grades in to fine-grained greenstone. thus sea* of the aphanitie 

and soroe of tha fine-grained greenstone may be i n t r u s i v e . This 

point may account a t l e a s t la part for the decrease in tha amount of 

porphyry in. the, lower l eve l s j the in t rus ive (%) may be present but 

not porphyr l t ic . 

the cen t ra l north zone of Premier porphyry contains several outcrops 

of primary breccia near ?J650G ftftSOQ on surface. One d r i l l bole through 

the acne a lso shows primary breccia in contact with the "purple tuff.** 

The compilation of plans and sect ions indicates tha t the north cen t ra l 

zme of the porphyry could wall be conformable to the "purple tuff ." 

I r r e g u l a r i t i e s in topography do indicate that the s t r i ke i s s imilar t o 

that of the ^purple tuffs'* but these i r r e g u l a r i t i e s are not suff ic ient ly 

marked to permit a t t i t ude determination. Unfortunately no mine workings 

underlie &&ll H H and thus i t s thickness and dip are not known except as 

■limn by the one d r i l l hole (EDH~BSS V ) . The e t r ike of t h i s boo> i s 

apparently northerly end the dip perhaps shallow wester ly . 

In euostery 
II. I M i» 

The Ijterlfe 2 one The South Zone 
—»l l« ..I..MHU ■ I . ' III.. I I | I II. I.H.IH, « . l , l . l l | | l » l II 

(1) appears conformable to (1) well explored ty underground workings 
"purple t u f f s . " (2) forraed by a t l e a s t 5 different bodies 

(S) only one sharp contact noted; 3) bodies dip 30 decrees more s teeply tha© 
(3) highly brecciated over large TpMglfl tuffs'* 

area near ^purple tuffs"5 (4) several sharp,perhaps in t rus ive contacts 
(4) therefore more l i ke ly a flow. noted 

(5) brecciated contact observed in coe 
d r i l l hole only 

(6) thsref ere store l i k e l y a s e r i e s of dikes 
or sheets , possibly feeders t o the 
Jterth zone. 
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The 'bulge farmed where the South Zorm bodies serged is the 

thickest body of porphyry known in the area, There is no reasonable 

basis for predicting other porphyry bulges at depth, 

Dikes 
" " " 

Dikes are numerous in many parts of the workings* Most of 

thesi trend south-easterly and dip steeply south-west* Prior workers 

have studied them in sore d e t a i l than allowed by the present invest igat ion 

sod have reported or, t he i r re la t ionships to the orebodies* Their work 

-a tes tha t the dikes are in per t pre-or* and in part pos t -ore , and 

tfast local, pre-ore dikes may, If trapping or darning e f f ec t s , have promoted 

ore deposi t ion. However, in the area as a whole, the dikes do not appear 

t o be a major factor in ore deposi t ion. 

Relationship of ^re to Host ^ck* 

the data obtained in th i s invest igat ion confirm sons of the ideas of 

previous workers regarding ore deposit ion. the high grade precious ne t s l 

ore was deposited I s s i l iceous py r i t i c sones in porphyry host rock* High 

grade ore contained, on Hv average, only one or two percent of NlsSfc 

sulphides. ■ sulphides occur as fine s t r ingers and sparse disseminations. 

icwer grade ore containing a higher percentage of sulphides and markedly lower 

amounts of precious raetals was deposited in the greenstons* \m bass metal 

ore i s f « w i hp massive sulphide s t r ingers and replacements accompanied, 

or sore l ike ly preceded, by quartz s t r ingers ra ther than by s i l i c i f i c a t i o n . 

Vancouver, .C. 
January 14, 1955 

&• %m Seraphim. 


