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SUMMART AKD CONCLUSIONS 

The 1955 exploration program lasted 105 days, from June 19th 

to October 1st, inclusive. Fifty two days were spent on the premier 

Border examination, which was concluded on August °th. Host of August 

was required to prepare for the anomaly drilling, which took place in 

September. During August and September, the Silbak underground reserves 

were examined and the camp buildings prepared to withstand one more winter 

of heavy snowfall. Each phase of this program is reported separately, 

with its own summary. 

Silbak Premier and Premier Border ore reserves are detailed 

in the appendix to this report and shown on the accompanying maps. Combined, 

they amount to slightly more than 110,000 tons averaging 0#l6 OB. gold, 

2.45 oz. silver, 3*5% lead and 5»l£ sine per ton. This represents about two 

years1 milling at 200 tons per day. Of this, about 30#000 tons are tied-up 

in pillars, which should not be mined until the remaining reserves are in

vestigated more fully. There is a possibility of obtaining between 10,000 

and 25,000 additional tons in the Silbak mine and at least some additional 

ore in the Premier Border area. It is recommended that a thorough study of 

all the mine development maps, assay plans and diamond drill records be 

made by an experienced mining engineer, followed by underground examination, 

re-sampling and drilling if necessary, to eliminate the unproductive areas 

and develop indicated additional reserves. 

The Premier Main Ore Zone and the West Ore Zone have been 

quite exhaustively explored, both in lateral extent and in depth, within the 

limits of known geological controls. The best chance of extending Ihe life 

of the mine seems to lie in the discovery of new orebodies beyond the present 

limits by the evolution of a new approach to the search for ore. There is a 

good possibility that a thorough re-examination of the mine geology will 

/ 
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result In the discovery of a controlling tecktonic pattern that could 

be applied to the exploration for ore at depth* I t would be necessary ; 

to find and apply such a new ""control* within the f irs t year of operation 

in order to preclude the stripping of the mine by pi l lar extraction* 

Although i t i s obviously impossible to re-examine 46 miles of workings 

in this short time, most of the major geological features are plotted 

on the mine maps and i t i s , therefore, recommended that a competent 

geologist be engaged to make a t̂horough correlj^ion-stuo^gf the_geolo^g^ 

mapping to date, especially of the fault pattern and iti^ relation to or* 

shoots, dykes and rock-types. This should be supplemented by underground 

mapping and followed by deep drilling as soon as the study had beeome well 

advanced* 

Surface exploration to date, althoagh i t consisted mainly of 

reconnaissance mapping and diamond dril l ing, has effectively eliminated 

most of the claim-area Immediately to the southeast of the mine, which 

i s underlain by the unproductive green and purple tuffs . The northern 
' =— : -f- ; . 

part of the area, however, is underlain partly by the Premier Porphyry 

(in which most of the orebodles were found) and the northerly limits of 

this formation _are unknown.Records exist showing the results of drilling 

and sampling on the Premier Border claims and drilling on the Silbak claims 

to the northeast of the mine. There are known to be mineralized outcrops 

on the Northern Light claims. The nine should not be abandoned before 

all these northern claims, as well as outside properties in the near 

vicinity, have been examined for their base-metal possibilities* 
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I N T R ODUC T I 0 K 

For the purpose of this report, f aiailiarity with the historical 

and financial background of Silbak Premier Mines Limited i s assumed. 

Events leading to the 1955 exploration program should, however, be reviewed* 
" . ' - . ■ • . ' * ■ ■ • ■ ■ ■ - ■ ■ ■ -

Mining operations at Premier ceased in F ebruary 1953 # and the 

caiqp was abandoned to the cere of watchmen in Ha/ of that year* Among 

reasons mentioned far closure were adverse metal prices, high^operating 
■ ' : & ) '■■■■■■ ■■■■•.■ - - : ■ ■ •■•■-; r . - ■■■■ •:<■■■..-

costs and unfavorable location of the mill in relation to the orebodies* 

Operating losses were sustained in 1952 and 1953* ?o attempt has subsequent

ly been made to reopen the mine. r; . " • •-

Following a re-organization of the directorate early in 1955 # 

Henry L. Hill, P. Ehg., Consulting Mining Engineer, was retained to assess 

the remaining economic potential of the property with a Yiew either, to the 

eventual reopening of the mine or to liquidation of the company* The author, 

as Chief Geologist, and Mr, R.J. WLllox, as General Superintendent, wers 

subsequently engaged to conduct an exploration program under the direction 

of Mr. Hill. ' 

PREMIER. B.C. 

The Silbak Premier property consists of 65 Crown--Granted mineral 

clains, twenty two of which are occupied by the mine and surface plant. 

Adjoining to the northwest are the eleven Crown-Granted claims of the 

Northern Light Group, owned by Premier Border Gold Mining Company Limited. 

One of these, the Northern light Ko. 1, contains the downward extension of 

Silbak1 s "West" orebody, which has been partially mined by Silbak Premier 

under an agreement with Premier Border. As a large part of the remaining 

ore reserves are on this claim, most of the underground exploration was 

concentrated here. 

Camp 4, officially known as "Premier, B.C.", is situated 800 
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feet above Cascade creek at eleration 1330, on the precipitous lower 

western slope of Bear River Ridge, seventeen miles north of Stewart, B.C. 

The living quarters, designed to accosaadate about 400 persons, are closely 

contiguous to the mill (rated at more than 400 tons per day), which is 

100 feet from the portal of No# 4 Level* The office, compressor-house, 

warehouse and maintenance shops are also grouped around the mill, 

Diesel-electric and hydroelectric power were supplied from 13-&ile Camp/ 

which is 600 feet lower down the mountainside and connected to Camp 4 

by one and one-half miles of tortuous mountain road. This road continues 

down the Salmon River valley for 13 miles to Hyder, Alaska, then skirts 

the Portland Canal for two miles to Stewart. It is g enerally in good 

repair in midsummer, and is the only means of access to the mine. Radio

telephone communication was maintained with Stewart when the mine was 

operating. Above Camp 4 the road, barely passable in midsummer, winds 

up the mountainside for 4000 feet to ttCamp 1" and a further 1000 feet 

to the"B.C. Silver Camp*" Both camps are now derelict. An old spur 

from this road runs southerly for 1000 feet from the B.C. Silver camp 

to the old Premier "Glory-Hole," A connection was made this summer 

from the end of the spur to an old pack-horse trail that leads easterly 

toward the crest of Bear River Ridge. 

There are approximately 46 miles of underground workings, 

consisting of 13 levels and sub-levels, 5 short internal shafts and 

several vertical ore-passes, extending over a horizontal distance of 

9000 feet and a vertical range of 1650 feet. There are 7 adits, only 4 

of which were in recent use. The "Glory Hole", where the ore was stoped 

to the surface, is about 600 feet long by 200 feet vide. The major ore-

shoots (described in more detail later) extend northeasterly at irregular 

intervals from the Glory Hole and do not again reach the surface. They 
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have been large ly stoped and are generally inaccessible above the main 

haulage l e v e l , Northwesterly from the "Glory Hole1*, a smaller "string11 ; 

of ore-shoots have been stoped to the erosion surface. This "open-V* 

pattern i s re lated t o rock structure and i s repeated on a smaller scale 

in the "West.Ore Zone", 600 feet west of the Main Zone, ■Whereas.the . 

ore shoots in the Main Zone bottom a short distance below the main haulage 

l e v e l , the or3 i n the West Zone extends 750 f ee t below this elevation. Aa 

the mi l l i s s ituated at the horizon of the main haulage l e v e l , and the 

remaining ore reserves are at progressively greater depths,economic trans

portation of ore i s a major problem. 

Silbak's reserves (expanded estimate) as of April 30th, 

1953, were shown at 34,425 tons assaying 0*35 oz# Au, 3*41 oz , Ag, 1,9£ Pb 

and 2,6£ Zn. These comprise four small stoping areas, to ta l l ing 7,004 tons , 

and f i f t een separate p i l l a r areas t o t a l l i n g 27,421 tons . At present metal 

pr ices , these reserves are considered to be commercial despite the known 

high cost of production. However, extracting these p i l l a r s would mean 

rendering most of the.ralne,-inaccessible for future exploration. In recent 

years considerable additional ore has been developed in lower-grade zone 

marginal to s toped areas. This would no longer be possible i f the p i l l a r s 

were extracted. Therefore, i t V&B decided that these p i l l a r s would be 

examined for a c c e s s i b i l i t y only, as phase H of the program, while the main 

emphasis would be placed upon developing .more primary ore, 

Silbak'B estimates of Premier Border reserves, as of Apri l , 

30th, 1953> were shown as 49,346 tons assaying 0,08 oz, Au, 2.50 oz , Ag, 

6.0£ Pb and 8 . l £ Zn. Of t h i s , 4,34$ tons i s shown as p i l l a r s , while 45,000 

tons represented the continuation downward from 6- l eve l of the West orebodies, 

This block was not f u l l y outlined and represented.the best immediate chance 

of increasing the reserves. I t was, therefore, decided to concentrate on 
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t h i s area f i r s t . 

; • : r . ' . . "■:"- OB J S C T I V E 3 

• The principal objective of .the 1955 exploration program was to 

• develop enough ore of caaaercial grade to enable the Silbak Premier mine 

to reopen* This required (a) an analysis of the ore potential and (b) • 

a careful study of the cost of rehabilitating the camp as well as the 

costs of mining, milling and marketing the ore* V; 

The author and Mr. Willox undertook part (a). This was sub

divided into, three phases. The object of Phase 1 was to determine the 

location, extent, shape and grade of the Horthern Light orebodies below 

J>-level, together with any other potential ore in this area* This pre-sup-

posed the continuation of the present arrangement with Premier Border 

Mines Limited. The work took tlie form of diamond-drilling from the Korthern 

light shaft, which required devatering the shaft for 300 feet to 8-Ievel, 

All administrative and technical details were .handled by Mr. Villox, while 

the layout, location and logging of drill holes; the geological sapping 

and channel sampling; the plotting and the calculation of results were 

directed by the author. 

It was considered that Phase H would only be required if in

sufficient ore was developed in the Northern Light area to penrdt reopening. 

This would consist of examining each block of ore and each pillar area 

shown on the Silbak Prenier reserves with respect to its location, access

ibility, physical condition and mining possibilities. Also, where practicable, 

a search would be made for possible expansions or,areas that might have 

been overlooked. Due to the extent and condition of the mine workings, the 

distribution of the pillars, and the pressure of Phase TTT, a thorough 

search for "expansions" was found to be impracticable. 

Phase TTT was to consist of geological and geophysical prospect

ing of the selected surface areas for potential new orebodies. It waB 
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anticipated that this would be largely geological reconnaissance work, but 

the early discovery of a geophysical anomaly resulted in ah intensive and 

arduous diamond drilling program high on the western slopes of Bear River 

Fddge, two and one-half .miles east of Caizp 4 . This part of the program was 

concluded on September 28th, when the early arrival of winter conditions , 

forced the cessation of diamond drill ing. 

Respectfully submitted, 
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by 
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i . gjgfiBBu 
An exrsiin-.tion of the underground workings of i'renter Border Gold 

Kining Conp&ny, 1.1 raited, was undertaken by Si lbak i ' reaier Hlnes Lin i ted , K»PaI^«, 

frota June 19th t o August 9 th , 1955# f o r the purpose of determining tonnngo and 

gr&de of t h e orebodies below 6-Level. The Northern Light shaf t was da-watered 

and 2,752 fea t of diaaond d r i l l i n g was conducted froa 7 &nd 6 Levels , Concur

r e n t l y , t he geology was zaappod and samples taken f o r the purposes of grade 

ca l cu la t ions and xetal lurgiefcl t e s t i n g . The condition of t h e sivope* w\d p i l l a r s 

in the a r sa was also examined.. 

As of September 2 1 , 1955, r«R«rves arts esti&*ted a t 71>146 tone .'.. . 

of unbrokan o re assaying 0.07 o s . gold, X.9§ ©£•_silver, 4*25A lead and 6.%% 

■ Zinc, i n Z blocks b*low 6-l*»vel && 5 pl31 fcr areas above 6-Level, i n addi t ion 

t o 3900 tons of broken o r e . The Rsrtfeeafft ore block extends 94 f e e t below the 

Level and conta ins 22,560 tons) the Northwest block extends 200 f e e t below the 

Level and conta ins 44,240 t o n s . Tho l a t t e r tern&nr>tes 60 f ee t below 7-Level i n a 

lew grade s i l i c l f i e d sone. P i l l a r reserves are unchanged f rox previous es t imates 

£t 4,346 t o n s . 4dai t iana l tonnages co;ild probably be obtained by f u r t h e r explora

t ion in the v i c i n i t i e s of Jo-?. A stope and 7*&J*jrt&**^j 

The e s s e n t i a l geological f ea tu res believed to have influ«nced 

ths ore deposi t ion a re a sonc of basic dykes and th ree e s t s of i n t e r s e c t i n g 

f a u l t s . utie se t of f<*s.iltB has had i l H a t t l n g ef fec t on the so lu t ions forwlng 

. the Northeast ore body, while the other two have c rea ted chmnala t h a t con t ro l led 

ths pos i t ion and ex ten t of the Northwest orebody. The Northwest orabody i s 

confined to th? foo t wall s ida of the be l t of dykes, which nay be r«l?ited to t he 

source of t h s E inerAl iza t ion . 

Subject t o oconoriic f a c t o r s , there i s su f f i c i en t o re in ths 

combined reserves of Premier Harder and &Llbak Pros ie r t o support a l i a i t e d 

eiuing opera t ion . Koro oro would very probably be developed in the course 

oi saining. 
lieop underground tiittr-iond d r i l l i n g *nd surf see explora t ion I 

pre suggested t o f u l l y develop the p o t e n t i a l of the rvte&cir . b r i e r c l a ims . 
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- Between June 19th and August 9th f 1955# e thorough explorat ion 

pro£r«-3 was conducted by Silbrdc Prett ier itines l i m i t e d , K» P»I*., on the Korihern 

Lif;ht l*o» 1 mineral c laim, owned by Premier border Gold Kining Company, Liialtodj 

The examination was undertaken on the prel iminary understanding t h a t the p r e v i 

ous Rinic t: and B i l l i ng &£reaft*nt with r r e y i e r l a r d e r Rln«s would resa ln i n 

fo rce . The '*x*c*ination w;u* confined to the underground working* *nd vas d i rec ted 

toward* the twofold objec t ives of (a) determining the l i s & t s , siy,a, shape end 

rrada of tha downward extension o r tho "Karttern JAght11 orebodles and (b) d i s 

covering whether or not any £Solo£ical cont ro ls e x i s t t h a t r&£ht a id i n the 

search £vr wore o r e . The progr:u% was d i r e c t s by l i r . H^nry L* H i l l , Consulting 

f in ing lj\£lu&er9 and vas j o i n t l y conducted by Kr« R»J« Vi l lox , Superintendent, 

end Mr# *»• K» I l iwb , Oeolo^ical iingineer. 

3 . D^7^I.Q?rr-^? HX3TOK?* 

73» downward extension of the ^rftr.ier *V«etw ore sons en te r s 

the southeast cormjr of th* Northom Li/j;ht Ko» 1 o l a i a a t an e levat ion of 940 

f e* t , 660 f«et balow the surface , and continues dovmward t o the northwest . 

Hy Aurust,__1941*_ this_z^n5L h*d b*ati undercut on Ko» 6~i/?rel,_glgYatlon 790 f e * t , 

and found to cons i s t of ts*> ore cliootoj a n o r t h e a s t - s t r i k i n g body about 1(50 

feet lot*;; by 15 feet wide, dipping gent ly n o r t h ^ s t ; and' a nor thwes t - s t r ik ing 

body about 160^foet_ long by__7_t° 10 f ee t wide, dipping s teep ly t o the n o r t h e a s t . 

Sath or© shoots rake c t rongly to t h s w^st-nortbwest. The junction of th^se two 

ore bodice i s 50CX) fee t fro?ti the por ta l of 6-kovel. Tho N o r t h e a s t * orebody 

was devoloi^ed by 7&2 \: d r i f t /-.nd wined \ips<*.rt\ to 940-L«vcl i n 7£L A and 722 A 

s topes . The "Northwest" orebody wai* developed by ?ti2 I? d r i f t and rained upward 

in 732 K stop© for 60 f e e t , where i t terminated. In 1950 end 1951, d r i f t i n g 



v.a continued 425 feet to tho northwest, & crosscut 140 feet long was driven • 

to tba northeast, iUid 3,954 feet of diwsond-drillins was done to explore the 

orsbodloft s t depths This d r i l l ing indicated that the Kortheast ©rebody bot- •-

toniod & short distance below 6 - L m l , bat that the forthwest ©rebody persisted 

far at leeet, 200 feet below the level* Accordingly* the *!k*rthern id£httt shaft ( 

was sunk in 1952 to develop t h i s ore* This 3-coapftrU»«stt ve r t i ca l shaft i s 

36? feet deep, expanding froi* elevation 796 a t 6-Levol, to elev&tSjon 427 a t 

tho botVKs of th« step* Stations were cut a t 7-Level, Novation 650, «id *M-ev^L, 

elevation 493* Dsvelopaant of 7 and 6-X/»val& f ron t h i s abaft was s tar ted ear ly 

in 1953, but had not outlined tho orebody when the saining ceased in February. 

This dtfvoiopatsr*. conai**»ed oft 70 feet of croftscutting and drift ing on 7~L*vel, 

tho l a s t 40 Xoet of which was in ore; approxiza?it*sly 130 f<wt of crosscutting and 

drifting on JS-Levelj t*° ra i ses extending 28 feet m& S6 feet respectively, . 

above S-^-evdj and five short &~Kay diftawnd d r i l l holes, three fros S-l^vel 

iind two froa 7aa^aval* #on# of the £-*-5vel development. *ss in e re , although. • . 

i t encountered extensive ailicifica?.inn» All workings below 6-i-#yel f i l l ed with 

water uher. tha aine was abandoned. 

Few saa l l atopes, in addition to those s»ntlensd above, ware 

developed in the Kertham light ar*a, and wil l bo described asre fully l a t e r . 

These are* 76o A, 791 a, 79 A and 79 B atopas, 

*ork s tar ted tmdergrwiad as e?on M the cwp was established. 

There ware four nsjor ph^aes proceeding, in general, SJaultanequaly* Uba f i r s t ... 

stage was the de-watering of the shaft t o (?-Lavel, which Started June 24th 

end required 34 days. This was Achieved by the use of coapresAed-air puRps, 

progressively lowered by taaans of an air-opemted ho is t . ?v© "a i r - l i f t s* 

w^rc also found necessary. Two diesol-op*rated compressors fit Carp 4 supplied 

the a i r , vhich vets avouch!* to the shaft through at l ea s t one n i l s of undargreund 

piping. ?no water war. lowered in the shaft at an average ra te of 9 feet p«r 



dayf but t h i s was by no no.-ma uni fora . A cone of de-watarin£ WAS soon famed 

around the sha f t , with the r e su l t t ha t Jus t above 7-**evel the Kater inflow 

near ly balanced the- pustpin£ r a t e fo r several days* This i s a point worth 

bearing in rsind fo r fu tu re opera t ions , although the e f fec t would probably be 

n ln lc iaad i f e l o c t r i c inaap* were used, The water inflow below $-Wvel was* s a a l l , 

so t h a t only i n t e r m i t t e n t punpins was re*juired t o Rainta in the l e v e l for an add i -

t i ona l 13 days during the d r i l l i n g program, 

*s soon SB 7-X>evel WAS c l e a r of water , t h e diamond d r i l l i n g 

s t a r t ed , using an HKHn machine, All d r i l l i n g was on a 24-hour bas i s nod an 

average r a t e of s l a o s t 100 feet per day was rssl ifced, including "Bet-up* t i n s - A / 
•> / 

27$2 fee t were r i r i l led in 23 consecutive days, Kino holes wsre d r i l l e d f roa . 
\ 7-^Ovel, th ree froa t h e shaf t j u s t above ft-Level ( to allow t i*» for de-watering v 

8-Jufivel), and f ive f r o s &~L*vel i t s e l f , Holes were spot ted by t r a n s i t wherever 

possible end were d r i l l e d t o a prepared plan (modified by r e s u l t s obtained) 

designed to t r a c e the northwest or* sone t o progress ively lower Iwrizons, while 

fit the *&*«* t l a e I n t e r s e c t i n g the ore at reasonably unl fora i n t e r v a l e ( t o simplify 

the g r td s c a l c u l a t i o n s ) , Core was hoisted t o o-J-svel by t he s i r ho i s t snd hand 

fcrsaKsd one n i l s to 6-Urvel j » r t a l , wlwra i t was t racked to Csap 4 f o r lodging 

••-rid c--spline* Snnples were asftaywd by *J,7l. Kt lHs t t t & Ton, Vancouver, B.C. 

Concurrently with the de-wster ins *■&£ d r i l l i n g , a 22-dsy 

pyogrmft of gesXeg&BAl aappins and sampling was undertaken, p a r t l y i n an ef for t 

to determine t he o re -con t ro l s and p a r t l y to a s s i s t i n i ir«le c a l c u l a t i o n s , 

This work was handicap; >ed by a th ick coa t ing of g r ine on the wa l l s , which 

could only be p a r t i a l l y r a r w a d by washing. F a u l t s , con t ac t s , s i l i c i f i e d 

end a ins ra l i s ed areas were sapped wherevs*possible* the c i n e r a i l s a d areas of 

the Northeast end Uerthwest aones on 6 - ^ v c l wer^ roughly out l ined and narked, 

iier^ulcr channel samples were then cut across the beck of these d r i f t s , using 

an air^oparat^d h i t c h - c u t t e r , These wtfre Assayed for lead and sine and, t o -
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l a the r with aold end s i l v e r as*ays fron Si lbak P u n i e r records , wore l a t e r xised 

for grade c a l c u l a t i o n s . Two l a r#* sataples, as represonta t lve a s poss ible of 

*tl>* /iorthsrn Li&ht o r e , were b las ted froa se lec ted a reas on e-Level and sen t 

to the Giant iiasoot ziH fo r e w t a l l u r s i c a l t e s t i n g , . 

As t i a o permit ted, tours were aade by Kr. WUlox rod the author 

through the various Northern Li£ht stopoa i n an effon, t o determine v i s u a l l y 

both raining condi t ions end tho extent or remaining niners l i fcat ion. Stope caps 
1 were exnairted find assays co r re l a t ed with v i sua l observations whenever possible* 

The underjjround proEran f in ished on August 9 t h , with the comple

t ion of t he l a s t dinx&ond-drill hole and the removal of a l l d r i l l i n g and o t t e r 

equipment f roa tha shaf t a r e a , Tha compressors Megs operated 47 days. 

During t h i s per iod, 3 coapresaor-nen, 3 pu^p-asa f-nd 2 l abo re r s were employed 

underground. In add i t i on , one gaolo^is t and hi6 a s s i s t a n t were continuously 

eaployed, e i the r underground o r a t Cazsp Up SB W*ppin&, sampling, core-logging 

and of f ice work. Diaiaand-drilllng mm contrac ted t o t h e C. Match D r i l l i n g : ; 

Company. A l l adminis t ra t ion *ft<3 technica l supervision were handled by Kr. Willox. 

Kecesaary surveying, the conduct of the geological slapping and sanpling, d i rec t ion 

( cf th3 d r i l l i n g , p l o t t i n g of r e s u l t s and ca l cu la t ion of reserves w«re under t h e 

ju r i sd ic t ion of Lhe au thor . One cook was a lso employed. 

{*). General? 

As of September 21 , 1955$ the unbroken ore reserves i n the 

Northern I£cht area a r e e s t l a s t ed a t 71,146 t o n s , assaying 0.07 o s . Au, 1.98 07,. 

"£» 4.25£ Pb aad 6.36£ ftu These cons is t of 66,800 tons i n two l a rge blocks be 

low 6-i-.vci and 4,346 tons in f ive small p i l l a r areas above t h a t l e v e l . Adding 

•n a s t i n i t ed 3000 tons of broken or~, t o t a l reserves are 74*146 t o n s . these f igures 

are l i s t e d in the appendix to t h i s r epo r t , and ?*r* analysed below. They t r o derived 
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in p^rt , froa i^ilbak Creoler records and, in par t , frow th l a exardn&tion* Wher

ever feasible, Silbak records were checked by personal examination before being 

used. Four Qf.po showing these reserves wconpany t h i s report* 

I t in , of course, realised that tb« fcinoralisation in the Premier 

e.rer. i s extriswly variable in oo^rosition and distr ibution and th*t continuity 

between d r i l l holes, Tor instance, cannot readily bo assused. I t i s quite 

evident. fro* Silbak "Frwtor recordR that d r i l l ing was uaed principally as A 

guide to generalised areas and thftt "•ore- WAS "blocked out1* only in a f»an«rc,12y 

conservative B s a s 1 ! which i s quite satisfactory for an operating nine but rather 

inadequate as A base upon which to predicate a "new* operation. Accordingly, 

d r i l l hr>lea ware spaced to Give ore intersections Mi close -together as s*?eiia4 

warranted find continuity has few &ssurfc-»d in calculating the or© blocks below 

6-L^val. 

On the r»oconpanjsin£ raaps i t wi l l be noted tha t the ore shoot5 

sre not "veins" but instead* are &erely h<»AViJx^j^religej_sreas^ wore or j ^ s 

concent ra te within wide s i l i c i f i ed stones* This r e s u l t s ' i n i r j^u l^ r i^sh i iped 

orebodies raid, for calculating ore reserves, necessitates projecting e l l d r i l l 

holes to a pltna perpendicular to the average s t r ike or the ore* Ore blocks 

w*re c\lcwUted by us ins "horizontal widths perpendicular to strike1 ' t o o t h e r 

with ve r t i ca l depths. Check calculations were then nade, usins "norsul0 widths 

end slops diPtraices, and the two result* were found to bo in clor,c agreement* 

& table i s appendixed showing a l l ore intersect ions, together with •Roraal* and 

"herlsontal* widths. Ua allowance h*e been toads for d i lu t ion. This would be 

eosewhat ciisleadinG *s overbreak would usually be in aineralized, lower jjrtde 

ca ter in l rather than in barren wallrock. In pract ice, nining raust be guided by 
aassay walls'1 and the dilution should not be excessive. All reserves w.?re 

! 

calculated a t ft tonnage factor of 10 cubic feet p?r ton, as used by £»ilbak 

Premier* 



(b) Northeast Ore iftook Below 6-LevaIt , 

This block i s tha downward continuation of the ore in-

7C1 A and 782 A stopes. I t averse* 200 feet in length, 12 feet in hori

zontal vidth, 94 feet in ver t ica l depth, end i s est i^- ted to contain 

22,5oO ton6, assaying 0.03 oc. au, 2.09 os . a£, 3.79> ^ and 7.2S& Zn. As ,; 

shown on the accoispanvcing »ap, this orebody str ikes B o2 30* £, dips 40°*:; 

JN and dies out in s i l ic i f ioat ion about 110 f oat below 6-Lovel. Grade calcula

t ions are based on ore intersections in five d r i l l holes below the level wad 

upon tha averts* jpfiwii of ore undercut In 762 W dr i f t on 6-Level. L»ad and 

Zinc assays for the level w*re obtained froa 21 channelled samples, while 

gold and s i lver values were taken froa Silfcak i 'rosier 'o "Assay Plan 790 

Level, section 4-0* dated Aucuat 4, 1941. Si l ic i f ica t ion in d r i l l holes 

1952 and 1953* below the plunge of the ore, vas used as ft guide to the hot toes 

of tha orebody. Tlds zone tends to plunks to ths west and &ay Join the aargin&l 

ore intersected at the extreme end of hole 10* 703 (see 7-^evel geological asp) . 

(c) Northwest Ore ^tlock &*low 6-L*velt 

This i s the doiciward continuation of the; ore sinod in 

782 h stope. I t averages 158 feet in length, 14 f**ot in horizontal width, 

200 f«et in ver t ica l depth te*lo%< 6-L*vel, and i s oslis^ted to contain 44,240 

tons, assaying 0.05 oz. #.u« 1.90 o«. *£, 4.55/* P» « £ 5*92$ £n. Although 

undulating considera'4y f t r» or»i has an mriift!* s tr iko of B 62° 30 • V.' and an 

overall northeasterly dip of 64 • I t maintains a reaarkahly uniforr. plunge 

of 't>Dut 45° to the northwest end a quite regular s t r ike length between 6-^-sr-sji 

•_nd 7-Wvel, but terminates rather abruptly 60 feat below 7-Levol in a fringe 

of marginal-grade mineralisation. This, in turn, passes into widespread 

silicifiCHtion, extending down through 8-4*avelf containing considerable 

pyrite bat only occasional disseminated load and zinc. This s i l i c i f ied 

Eone was intersected by the shaft between 7-^,vv»i and £—J«evel» 



7 

Vhen i t br>c«-irse evident t ha t no ore had bean encountered on 5-Level, 

considerable l a t e r a l d r i l l i n g wan done to ensure t h a t t h i s was due t o 

"bottooinE" r a the r than t o f a u l t i n g or to a change in tho d i r ec t ion of 

plunge. with no oro in t e r sec t ions i n holes 804, 605 and 60S* and only 

aa r^ ina l oro i n holes 703 and 709, i t was r*al is«d tha t the ore hsd bottomed. 

Csily hi£h-£rede i n t e r s e c t i o n s , determined by assays , were used ' in the ca lcu la 

t i o n s , except for hole 194S, which was averaged over 52 f e e t to aftlwtftta 

con t inu i t y , the ore encountered in hole $07 WKS no t used, due t o i t s i so l a t ed 

loca t ion* but Ray represent a s l i g h t addi t ion*! r e se rve . 

The t o t a l v « r t i c a l ex tent of t h i s block i s 260 f e^ t froa the top of , 

7C2 K s t o p e . This i s about the avers/re depth of ssny of thtt «topes in tho 
. . " : . • ■ 

: i lbak r r s a i e r n i c e . 

(d ) rTZXallS Ateye.lvfovoli 

fosnerali 

All s t opes above 6-^-evel are shown on the accompanying 

acp e n t i t l e d "Pl^n and Project ion — Northern Light V*>rkingsn, which i s up 

t o da t a . P i l l a r reserves a r e indicated on t h i s nap i n red penc i l and 

are a l so l i s t e d i n the appendix* They f-r«* unchanged fro« the ui lbak 

*T*.r.ier c s t i a a t e e of April 30, 1953, md amount to 4*346 tons assaying 0.14 

o=. Au, 2.24 os» agj 3»50>i Pb «nd 6.00£ 2n. Wherever a c c e s s i b l e , thaao 

reserves werw ..xarlrwid by Kr. K i l l , Kr. * i l l o x Jtfid the au thor , Stopes 79A 

and 79 & were not a cces s ib l e . I t was considered that, sons of these p i l l a r s 

ehculd be re-s«npled, but t h i s was not p rac t icab le with the resources ava i l ab le 

t o u s , BO the o r i g i n a l est imates were accepted. *he following observations 

were t&adet 

78,2 g Stopet 

These a rc s i l l p i l l a r s above 6-keval . The; ^radex shown 

fc^ree c lose ly Kith channel »«aple« taken on ths b;,ck of t h e d r i f t , but a 



s l i g h t l y g rea t e r tonnage Mould probably be obtained i n mining, they oould 

be ex t rac ted In the course of stoping the orebody below the l e v e l , but ft 

200-foot tay-paes dr ive would bo necessary around the p i l l a r area t o se rv ice . 

t h e s h a f t . . ; /'•. ■ •■•'■ ; . : . . • ' ■ " • ■ ' ' • ; ' 

7sr> Mid 782 A • 'STa^sst. / > : \ -•;>;;•;::;,; •:v;"'-:;.'-:;'V 

These slopes have an average dip of cvbout 35° snd a l l o re • ; 

Woken m e t be ©craped to 6-Lev«l below, k nunbar of support p i l l a r s have 

bean l e f t i n the course of raining. These e r e . l i s t e d on the reserves as 

conta ining 1700 tons of O M /jrade. Observations in the. ' s lopes shoved e r - ■ *''.' 

r a t i c , narrow, hifih-^r&de areas as wal l an extr«3p*oly barren-rock* The p i l l a r s 

a r e , of course , coated with grlMe* They should, t he re fo re , be thoroughly 

washed «aid sampled and the rsserves rs -c&lcula ted . T h e ' r e s u l t s could be higher 

or lower than those shown. Consideration should also be given to a l t e r n a t e 

back-support i f th^se p i l l a r s are ex t r ac t ed , 

The 1220 tons l i s t e d as s i l l - p i l l a r s abovo 782 d r i f t seen* 

to bs e s s e n t i a l l y c o r r e c t , although probably a l i t t l e high i n lead* These 

could «leo be ex t rac ted in the course of s toping balow 6- I*vc l , tait would 

necessa r i ly be mKttlg the l a s t p i l l a r s t o be oined, ■ ' . ; ; . 

791 A .stone: 

!vo reeerves are l i s t e d for t h i s axope. A few s n a i l pockets 

of high-grade o re were seen, but no rkp,.r<5ciahlc tonnage. 

This i s * sdners l i sed area, ' about 100 foe t long by 30 f e e t 

wide, undercut on 6-Level, 200 fas t northwest of 7«® 8 s t o p s , I t i s r e l a t i v e l y 

low in l ead end hi^h i n z i n c . I t has been developed for &5 f e e t above the 

l e v e l by a systaa of r*iJ»*» and 12 short "cored t e s t hole*** The r a i s e s are 

s i l i c i f i e d and s l i g h t l y ssineralized. A block of o re containing J+,6u2 tons 

wea ehsMtt on the reserves as of 3esesib»r 2 1 , 1951 • This has been cu t en t he 



1953 reserves, t,o 800 ton*, vdth higher grades. Xtdfl stops should *CLeo 

bo re-sacsjilod. Ho dr i l l ing has been done bolov 6-i*vel in th is area. 

" (•) 5rok«n Ore. 

?her« in & layer of broken ore , estimated to average 

one foot in thickness, covering tbft floors, of ?£1 h ftnd 7£2 A etcpos. 

This i o estiMated a t 3CXX) tons over tha stops vidth of 150 feet arid a 

stope-length of 3O0 feet , using * tonnage factor of 15 cubic feet to the 

ton , Shis could be recovered Kb any tirae by scraping i t to 6-yLevcl 

below. I t appeared to contain high end low-grate ore at$ vei l as vast©. 

6 . OI3GL0GYt" 

(a) fttmerali 

The R&PS acco^>/inying t h i s report were compiled ^y 

the author froa till available sources in an gttanpt to deternino the 

geologic fee tors controlling the deposition *id local isat ion of the 

ore in the Northern Light area. Such a study, in the short t i a o 

fcvail&hle, vas necessarily incomplete and the conclusions &r*m a re , 

so fur as known, apt&icable only to the irsttsdiat* vicinity of the ans* 

asppod. 

(b) iiock Structures 

\ki exact classif icat ion of the rocks in the Pretiier 

are* hats ever b«*en ftchieve*.!, despite intensive study by several cc^e ten t 

geologists* In t h i s «KttfjinKtion ths rocks were r>spp&\ sad loosed ae 

X£ghfc»Creenj dark-creen-to-black, or porphyritic volcanice, as these 

typos could ha r**co£nir.ed and i t waft hoped th«t swoo indication of the 

.prisary rook structure would result* The porphyritic phases, however, 

were founrt to 03 gradational (and very probably duo *.,« re-cryfeiallifca-

t i on ) , vrtiile the color or the li;;ftt-£reen rooks was largely the raoclt 
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of alteration to calcite, chlorite and epidote. The only evidence of 

priaary structure found (and this i s not considered v««y reliable) WAS CJCGUSI 

that ccoitacts between light-green and the dark-green-to-black rocks X 
tended t o . s t r i k e northwesterly and dip nodcrate ly southwest. .!<-!*«£«& 

'ihe wost prominent f ea tu re of t he area i s a broad b e l t of 

basic jgjees* Theao &ra very f ine-gra ined , greenish-grey, s i l e n t l y por-

phyr i t i c and a re var ious ly logged as laejprophyres o r f ine-grained d i o r l t a s * 

They s t r i k e northwest and dip 50 t o 60 dagreea southwest, with widths vary- . 

ir-.K frcss a few inches t o t en f e e t . uhi le they w e no t a i n e r a l i s e d , they c u t 

sharply through the envelope of s i l i c i f i c a t i o r t and p y r i t i a a t i o n t h a t su r 

rounds the Northwest orebody. They t rend p a r a l l e l t o the t e n s i o n - f a u l t s 

t h a t control the i/iinertiiix;4tion and f*r« occasional ly cu t by these f a u l t s , 

hence aay 1» p r e - o r a . the Northwest Orebody tends t o rewdn on the footwal l 

s ide of these dykes, while the idn« r a l i s a t i o n in 7SS Dr i f t i s about 100 f e e t 

away on t h e i r h ^ : i n £ w.-ll side* I t i s believed tha t SÔ AB £«netic r e l a t i o n -

chip between these dykes &nd tho orVbodies i n t he Jk>rtb*o»t &me »uat eacist. 

( c ) V±r& ralla-it. ion; ': > •',•-.'.'._ 

The v i s ib l e ore sulphides are p y r i t e , s p h a l e r i t e , galena 

sod ch* leopyr i t e , P y r r h o t i t e , ts?,rah<*irite, po lybas i t e mi e l e c t r o * a re 

reported oy e a r l i e r inves t iga to r s t o occur microscopic a l l y . The s l i v e r 

zsinsrals are aasocinted with the galena but *re not i n t e r s t i t i a l t o i t and 
> -'• 

so there i s no fixed jtilver-torlead ratio. Sulpftldea ooaprlso about 12* /y 

of the ore, which has *yi av«reige x.cnor of ab&ut 0*07 02« sold, 2 0£» silver, .,._•:-

3.5A" l<»ad, 6A ainc and 0.1£ copper* , '. ■*)?*> 

The wall rocks era intensively altered to aggregate s --^ ' 

of ealcit«, aaricite, chlorite and epidote. *ith pyrite and pyrrhotite, 

these comprise the itttn-pw ninerals* Within the or«* zones, the w&llrock 

it; unually brecai^.ted md the fr*£sa.?nts are pyrltia«d «nd surrounded by 
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quar t s and e a l c i t e * 

An envelope of s i l i c i f l c a t i o n , with varying awcnmts of p y r i t e , 

borders t he footwall (or aoutharn) s ide of the o re scmds f o r d is tances f 

up to 150 fe* t and may plunge for hundreds of f ee t below the ore* On the 

hanging wal l s ide of t he o r e , t he s l l i c i f i c a t i o n tends t o occur aa narrow, 

i r r e # i l a r , discontinuous bodies , usua l ly with disseminated sulphides # In ' . 

genera l , the o r e gradual ly a t t enua tes Into e p a r s e l y - r ^ e r a l i s e d sones of 

In tense but s radual ly-di i t in ishing s l l i c i f i c a t i o n , a s i l l u s t r a t e d on the 

accompanying naps* ; '■".'_ 

(d) Faul t Pa t t e rn s and Ore Controls; 

The tven^y-f ivc f&ults capped on 6-Level cr*n bs resolved -.--

in to t h r ee major fls«tsw according to s t r i k e and d i p , an foilowsj The f i r s t . • 

s e t , cons i s t i ng of l a r g e -sheer* fa;GLta or soncs with considerable aouge, J3BK-. 
(7) *'lkjQ/&-tf5 

s t r i k e s abcut *&£ s&d d ips 35 t o 45 desreos west} ** second s e t , sosie of . / 

which are shears , s t r i k e s US to *$<£ one; d ips 40 to 65 degrees HW; ?he ^L &0/-wiP 

t h i r d s e t , rsost of wnlch are "vu&sy41 t ens ion-f r*c tur£c , s t r i k e s fcK and dips 

50 t o B5 degrees SW« These t h r e e s e t s fo r* a techtcmie pe t t e ro which, upon 

a n a l y s i s , &]%>&&* t o con t ro l t he l o c a l i s a t i o n of rssst of t he known or* in 

the northern Lif;ht a rea . ' or fin », / cCOi< /-/<"/' I 
- - ' ■-;■ .0 . ■■-

As shovm on th«* 40-scale *n*n *nd Projection* s ap , 
/ ' . :•. -. ■ . 

the i£j-f:G shear a t ths junct ion of the Ktjrthear.t «nd Korthwest ore sones, 

vfhen projected down d i p , roughly p a r a l l e l s t h e bottom of t he plunge of 

the Northwest orebody* Uoat of tha d r i l l lo£B isantioa brocc ia t ion or t»>iear-

lng ht "the »pprcocir.;ate project ion of t h i s f a u l t * Oh tha 20-scale geologic 

aap i t w i l l be not iced t h a t soost of the f a u l t s i n tha *;>rthw*st orub:>rfy a re 

a s ^ r a of t he " th i rd set*1, tentvior.-type f a u l t s and tha t the;/ p e r s i s t for 

about 2S3 fee t northwest of t h e l a r£c shosr sono, terwinatina with the ore* 

;-. sicnilnr se t of tension f au l t e occurs ir. t he s;isi£ orcbody on 7-Level. This 

£tror.«>Ly nu;;j:»5ets t h a t t i « ore-briarin^. i>^lutin:i& emanated f ran tha&s f rac tu res 
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cud that tho length of the Korthwest orebody *#** United by the fact that 

these* fractures only extended 200 fo«t northwesterly f ron the junction 

with tho fcain abaar, N ■ . . .,...-■'-

In 7B5 Drift , two para l le l }£,"£ f a u l t s , close together, appear 

to form a gini lar shear gone, which has again been intersected in d r i l l ."' ' 

hole 1518, 150 feet to the south. Three vuggy, rorthwest-striking tension 

fault* occur in the mineralised gone in f$& Urttt and probsb2y control th i s 

rdner^iization, This i s , therefore, A aodified version of the ears© type of 

control noted in the Kcrthveat 0r**botfy« 

The Kortheast GrebcK^ in 7#2 Drift i s bounded on ths* hanging 

utll side by a pers is tent , elickensided, shear-type fault ot the °second 

eat*. On th« hanging wall aide of t h i s f au l t tho rocks ere dark green 

fend unxin*rftlized; on tho footwall Hide they are oil icif ied and contain the 

orchody which, howmrer, i s not frozen to the faul t contact. Tha evidence 

suggests that th i s f«ult acted as a barrier to tha r is ing solutions and i s 

pre-ninar&l* A series of smaller faul ts of the s&ue US set occur at the 

west end of the Northwest Grwoody and appear to set na barr iers to t h i s 

sin«ralisation a l so , Finally, thsrs i s a faul t of th is type in ?o7 Crosscut 

that i s elickwnsided and very sl ight ly idne ra i l s ed. This taay have acted 

as a "Zotclur" to the nineralisati©n*in 7&# Drift , 

7 . P£Xll£Ur;i:£i 

depending upon economic factors , such as the ab i l i ty to 

narket a sine concentrate and the successful rehabil i tat ion of tho existing 

surf&ots pleat of Sllbak I'rtnaier, the Northeast and the Korthwest orebodies 

below 6-Wvel cui ba considered ore. Together with the p i l l a r s above 6-Level 

and tbs ore regaining in Silbuk Premier ground, there i s sufficient potential 

to support a limited Eininr operation. 

Coincident Kith rJLning, further exploration of the 
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s ine r a l l i e d area bolow 7BB fttope « i£ht considerably' increa&e the r — m t , 

Tide could take the f c m of d r i l l i n g , aid possibly d r i f t i n g to the wast 

froia 7 - L e v d , There i s aluo a d e f i n i t e p o s s i b i l i t y of developing wore ore 

now the top of 782 D Kaiso. Halo Ko. 2016, d r i l l e d i n Apr i l , 1951, penet ra ted 

75 f ee t of minera l i sa t ion assaying 0.09 o s . Au, 1*12 o s . Ag, 1«9$ fbi and 6 . J$ 

2n. This weulri bo new o r e , roughly en-echelon with, but above, the Sorthwest 

2one, At tho extreme western end of 940 Sub- leve l . I t i s p a r t l y in Silbak. 

r>v£iier ground, hore explorat ion i s necessary before t h i s c«n b* considered I 

r e s e r v e s . :- './••-..■ "'.■ -

The suscostion has of ten baen aade, following th« discovery /: 

of the West Ore Zone, t ha t the re i s a p o s s i b i l i t y of discovering (toother 

s a t of " i n t e r s ec t i ng shears" ( i . e . & new orcbody) by d r i l l i n g a few r«rj 

lcnrv holes to tho north o r northwest . This i s s t i l l t r u e . These holes 

should be a t l e a n t 1000 f e e t i n length and preferably d r i l l e d frcm £-Level, . 

«s any such r e p e t i t i o n of s t ruc tu re would be influenced by the reg iona l 

plunge. Such d r i l l i n g should cost about $3000 i&r ho le , providing the s i n e 

were opera t ing , and t h e r e would be no gnarsntea of success , bat as ions 

aa t h i s p o s s i b i l i t y WWWiiMi un- tee ted i t c«nnot be concluded t h a t the o r e -

p o t e n t i a l i s exhausted. 

Kecwit explorat ion ha* been confined to only one of the 

eleven clfeina owned by the rr&'&to? Border Gold Kininc Company, Limited, 

This h^.s a l l be«n underground work on th« I>orthsro Light So. 1 mineral 

clair*, which contain* the downward extension of the Silbak P r e n t s r o r e -

bodies . In the past a_ tiuaber of mineral ised outcrops, exposed i n t he 

v i c i n i t y of Cascade Creek, were explored but no comprehensive survey has 

ever been Bade of the e n t i r e group of c l a i m . Those should be thoroughly 

esusdnod by genlogio&l and, poss ib ly , geophysical ssethone, followed i f 

neces$>ary, by s t r ipp ing or diairvont: d r i l l i n g t o thoroughly develop t h e i r 



pot*:itic\litiG5. ^h«i*« cliiins are favorably situntsd In srv ar<sa tha t , 

r*;;ior.£llF# contains vdd«»*pr««d Binftivvllaatlon* 

F*esp*ctruHy aubaitfcod, 

KSP/sa • 

Att» 
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SILBAK UHDSRGROUND RESERVES 

1. SUHHARI; 

As Phase H of the 1955 exploration program, all but three of 

the reported underground reserve areas in the Silbak mine were examined 

for location, accessibility and mining conditions. Stope records were 

consulted but, in the"short time available, no attempt was made to re

calculate the reserves* They are conservatively estimated at 37>243 tons 

assaying 0.35 oz. gold, 3*42 oz« silver, 1.9? lead and 2.6# zinc, compris

ing 6,822 tons available for stoping, 27#421 tons in sills and pillars and 

3,OCX) tons of broken ore. They are plotted on the accompanying maps and 

projections, listed in the appendix and described in detail in the body of 

the report* 

During this brief examination it became apparent that large fr 

tonnages of probable ore existed that were not included in the reserves. / 

Only the richer and more completely-explored areas were included and it is 

believed that a thorough study of the records, combined with additional 

underground exploration, would appreciably increase these reserves. The , 

records are very comprehensive: All workings have been sampled at 10-foot 

intervals and assayed for gold and silver; some drifts have also been chan

nel-sampled for base-metals, and logs covering more than 400,000 feet of 

diamond drilling are available. A study of these records should be made by 

an experienced mining engineer. 

While the Silbak reserves are not yet exhausted, the approxi

mate limits, both laterally and in depth, of the Main and West ore zones 

appear to have been reached and the search for possible "expansions" is, there

fore, limited. Silbak and Premier Border reserves combined would probably 

support a two-year operation but, in order not to render the mine workings 

inaccessible by sill removal, new ore in considerable quantities, should be 
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discovered wit&in the f i r s t year* This necess i tates a crit ical examina- < 

tion of the geologic controls in order to i n t e l l i g e n t l y guidt an intensive 

underground exploration program directed toward the discovery °* ^ ° * a ^ y 

new orebodies at depth, or their def ini te elimination. Such a study should 

be made by a competent geologist , beginning at once with a correlation of 

the exist ing records and followed as soon as possible by deep underground 

d r i l l i n g , 

SCOPS OF EXAMINATION'S 

The purpose of t h i s part of the examination was to ver i fy the 

existence of the reserves and t o determine their locat ion, access ib i l i ty 

and ease of mining. I t 4as not poss ib le , with the available f a c i l i t i e s , 

to re-calculate tonnages or grade, as th i s would require a great deal of 

time examining in de ta i l dozens of assay and stope maps and a large number 

of diamond-drill records. In addition, i t would almost certainly enta i l 

re-sampling of many p i l l a r and dr i f t areas for lead and zinc as t h i s was 

neglected in the early days of the mine. ' 

Accordingly, following an orientation-study of the vAne maps, 

a l l accessible reserve areas were v i s i t ed , conditions noted, and the original 

estimates accepted, with l imi ta t ions . Only three areas were inaccess ible 

snd t h i s was due to the condition of the manways, which could be remedied i f 

the mine were operating. Some areas required c ircuitous approaches due to 

previous s i l l removal or uncontrolled water-flow* Al l workings on 4 - leve l 

and below are access ib le , but Borne parts of 2 - leve l and 3 - l e v e l are blocked 

due to p i l l a r extraction, and most workings above 2 - l eve l are caved t o the 

surface. 

ORE CONTROLS: 

Mineralization in the Silbak mine cons is ts of replacements and 

f i s s u r e - f i l l i n g along two se t s of intersect ing "shear'* or fracture zones. 
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Ore Controls (Contyd)t 

The strongest and longest zone forms an en-echelon pat

tern extending for 5500 feet in a north-northeasterly direction and 

dipping moderately northwest. It consists chiefly of Intermittent gougy 

and brecciated shear faults varying up to ten feet in width along which 

movements of undetermined displacement have taken place* This is known 

as the Main Northeast Zone and is intersected on its hanging wall side 

by numerous sets of northwesterly-striking fractures that dip steeply 

southwest. These localize the strike-length of the ore shoots and 

cause them to rake strongly to the westt The dip of the ore is control

led by the northeast shearing* 

In:two localities the northwest fracturing becomes 

persistent along strike and nearly-vertical ore shoots occur, elongated 

in a northwesterly direction. Where these "Northwest Zones" Intersect 

the "Northeast Zones" an arcuate junction results and large "boomerang-

shaped" ore shoots are formed, which also maintain a westerly rake* In 

addition, at these junctions, vertical pipes and sheets of ore tend to 

form below the footwall of the main mineralization. 

During the 35-year history of the mine, two major North

east-Northwest junctions have been found: The first was in the original 

Prenier mine and became known as the "Main" ore zone, with a short north

westerly branch and a long northeasterly branch extending into the 

former B C # Silver and Sebakwe ground; the second, roughly 600 feet west 

of the Kain zone, is known as the "West Ore Zone" and extends downward 

into the Premier Border ground. These junctions are the most important 

loci of ore deposition and, considering the mine as a whole, suggest a 

regional trend. First, the northwest faults are predominantly shears 

and have by far the greater strike-persistence, hence may be termed the 

corapressional direction. They strike at right angles to the batholith 
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and probably tapped the source of the mineralizing solutions at depth. 

They are the "sine qua nonM of ore deposition. Second, the northwest 

fractures are largely tensional and the mineralization appears to have 

emanated from and been localized by them* Y«here the northwest sone is 

strike-persistent (as in the West Ore Zone), northeast shears are still 

present and tend to "dam" or limit the mineralization. Third, the ore 

shoots persist to the greatest vertical depths at these major intersec

tions, Finally, there are indications that the upper limit of the ore 

at these intersections is becoming progressively deeper to the north

west, occurring at elevation 2100 in the Main zone end at elevation 

1400 in the West zone. This infers that, should a third major inter

section be found beyond the West ore zone, it would apex about 100 feet 

below the elevation of 6-level. 

The influence of rock-type on ore deposition in the Premier 

area is extremely controversial and, for lack of information, will only 

be briefly discussed here. The more competent a rock, the more readily 

it fractures, thus rock-type c$uld indirectly control the distribution 

of the ore. In the Main zone, the northeast shearing follows closely 

the contact between the Bear River volcanics (green tuffs) and the more 

competent Premier porphyry, which is believed to be intrusive. In the 

West ore zone, however, the rocks are massive, northerly-trending vol

canics, cut by northwest-striking basic dykes, all of which appear to 

be competent, and so the relationship of rock-type- to faulting remains 

to be determined* 

The "purple-tuff" theory proposed by S«G« Langille, 

forraer Silbak geologist, as a limiting ore control, deserves mention. 

His observations suggested that lenticular bands of incompetent gently-

dipping purple tuffs, outcropping above the mine, provided a barrier 



to ri*ing ore solutions, largely by inhibiting fracturing, and thus. 
"capped" the orebodies,Y As these tuffs strike northeasterly and dip 

• gently westward, this theory could account for the, greater depth* of the 
.West ore zone, and could also set an upper limit to future northerly ex-
t ploration* . ..• .. ' ■■*■:• :.;.- • j >\'..•'/•'■;,.'/ :'-&:%.y •'.■■ 

4, ■"" ORE SHOOTS; ' 'V '"."r.' '-" ■ ■'■/' ;r/' 'V:v-.'.Y 
*-■>' Regardless of origin, ore shoots are found at o r near intersec-
,;.->J: tions of northeast and northwest faults* They range in e trike-length from 

100 to 300 feet, in width from 5 to 40 feet and in vertical depth from / 
100 to 1100 feet. They occur in three variations! The "Northeast" type 
strikes northeast, changes down dip from 70 to 35 degrees in a northwester
ly direction, and rakes strongly to the west; the "northwest" type strikes 
northwest, dips almost vertically and rakes westerly; while the "footwall" 
type, found near the major shear Junctions, extends either pipe-like of 
sheet-like vertically down from the footwall of the northeasterly shoots, 
which it may or may not join. All shoots die out in silicification at . 
depth. The ore shoots occur mainly in six major areas (see 400-scale Kap 
of Property) and have been mined in more than 150 stopes^v 

The largest concentration of the richest ore, at the junction 
of the Kain northeast and northwest "shears" in the old Premier mine, ex
tended from the surface "Glory Hole" to a Joint just below 5-level, a 
vertical distance of 1100 feet, Mineralisation was continuous around the 
arc of the junction and, except for some level pillars, has been completely 
extracted. To the northwest of the junction, stoping was. continued to the 
erosion surface, while to the northeast the ore shoots became intermittent 
and apexeri below the surface. Both gold and silver values were extremely 
high near the top but decreased gradually with depth. Pillars remaining 
in this sector have an average tenor of about 0,40 oz, gold, 4*5 oz, silver, 
1.5% lead and 2% zinc, 
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As stoping vas extended to the.northeast into the 3,C. Silver 

sector, the ore shoots at first showed a tendency to extend to 

higher elevations, but later, when exploration reached the 5ebakwe 

sector, they apexed at lower elevations and their depth extent̂ f̂lb̂ xrr 

dindnished* Mineralization changed gradually over this distance; 

gold values becoming erratic, silver decreasing ind base metals 

increasing in amount. Finally, at about 5500 feet to the north-: 

northeast, an apparent economic limit was reached. • A number of 

pillars, stoping areas and potential expansion areas still exist 

in these two sectors, all below 1350-Level. A weighted average of 

three of these givev approximate grades of 0*28 oz» gold, 1*71 oz# 

silver, 2.7^ lead and 2»$£ zinc* 

The West Ore Zone, the second largest mineralized area 

in the mine, is similar to the Premier Main Zone in many respects* 

It is controlled by two major sets of intersecting fractures and ' , 

the ore shoots conform to the three types described above* It is 

anomalous, however, in that the mineralization is low in gold, er-
." • ♦ ■ • " . . . 

ratic in silver, but high in lead and zinc. Also,to the limits of 

present exploration, it is smaller in both lateral extent and verti

cal range. The greatest depth to which ore has been traced in the 

mine is elevation 590, near the Northern Light shaft. The average 

-tenor.* of this ore is 0,07 oz. gold, 1.9S oz* silver, 4.25# lead 

and 6.36£ zinc* 

MINING METHODS: 

The ore is mined by conventional shrinkage-stoping 

methods, with development drifts and raised driven in ore. Back-

support pillars are left only when the dip of the ore flattens 

or unecononic grades are encountered. To ensure close control, an 
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development faces and an stope walls, breasts and backs are sampled, 

and stopes are thus limited by assay walls. Ore is indicated prior 

to mining by EX diamond drilling andtthis is supplemented during the 

mining by short X-Ray diamond drill test holes. When s toping is 

completed, the stopes are drawn empty and are not usually back-filled, 

Some of the older stopes are partly filled with waste that has isloughed 

from the hanging walls, and some have been used as a convenient depository 

for development waste, which has made the recovery of some pillars 

economic, 

The mine, unfortunately, has &'dual numbering system. In 

the old Premier sector, levels are numbered downward from 1 to 6, the 

main haulage level, at mill elevation, being No, 4» In the remainder 

of the mine, however, levels are numbered by their average elevation, 

Thus, No, 6 becomes 790 Level and No, 4 is designated 1350 Level, As 

stopes are numbered from their starting level, both 4B and 13B stopes, 

for example, start from the same elevation. Letters are suffixed to 

the stopes in the order of mining and have no regional connotation* 

As mentioned previously, the mill is at elevation 1330, while 

most of the remaining reserves are below this level. Due to topography 

and other factors, it is considered uneconomic to move the mill, so 

most of the future production will have to be hoisted from 5-level or 

6-level for transport to the mill. This is a relevant factor in deter

mining ore reserves. 

ORE RESEKVSS; 

(a) General 

As a matter of record, Silbak reserves have always been 

conservatively estimated and have usually been exceeded in mining, general

ly with slightly lower grades. The tendency has been to use sampling 

and drilling results as a guide to possible "expansions'1 and to show 



only thoroughly developed blocks in reserves, Silbak reserve 

estimates at the time of closure,'as of April 30, 1953, totalled 

34,425 tons assaying 0»35 oz. gold, 3.41 oz. silver, 1.955 lead and 

2.6£ zinc% These included 1,204 tons blocked but, 5,800 tons of 

possible expansions and 27,421 tons in pillars. These reserves remain •'•,_ 

unchanged except for the deletion of .182 tons of marginal grade arid , 1. 

difficult access in 9J stope and the addition of 3000 tons of broken ' \ ^_, 

ore« Tables showing these and the Premier Border reserves are appendixed * 

to this report. ■'■■•' '\'..V7 ■.•-.■-'■ 

It must be fuily realized that, at the time of closure, mining 

was actively in progress and that operations ceased for economic reasons 

rather than from lack of reserves. The latest development maps show * 7~:' 

that, between Sept. 1952 and Feb. 1953, stoping was in progress in «ight 

areas not mentioned in the reserves and the accompanying assay results .7". 

in these stopes were of tverage mine grade (expressed in dollars)* ", 

Many of the reserve areas were also being actively exploited and a . 

preliminary study of the record suggests that these could possibly 

be expanded by about 11,000 tons# 

Referring to the maps and sections accompanying this report, 

it will be noted that the pillar reserves are concentrated chiefly in 

two areas; namely, above 4-level in the Premier sector, and below 4-level . 

in the Vest Ore Zone; while the stoping reserves are all below 1350-level 

in the B.C. Silver and Sebakwe sectors. The possible expansions occur 

in these sectors as well as in the West ure Zone. The Premier Border 

reserves are, of course, all in the West Ore Zone. Brief summaries 

of all these reserves are given below. 

(b) Stoping Reserves 

10-B Stope (Downward) 

This stoping area is estimated at 3S00 tons assaying 0.21 
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oz. gold, 3«05 oz . s i l v e r , 3.Q^ lead and 3.<# zinc* I t l i e s below 1070-Lsvel 

in the 3.C • Si lver sector *nd has baen developed to three s ides . 1Q-3 stope 

above i t has baen drawn empty and the stops "pil lars removed. The bottom has . 

teen undercut 6n 560 Sub-level, chutes established, and a raise driven to "•.'.."■ 

the f loor of 10-B stops . The ore would have to be trammed,oh 560 sub-level , • 

dropped to 6 - l eve l , trammed on 6- leve l and hoisted t o 4-leval* A temporary *•• ; 

s i l l would have to be l e f t below 1070-Level* 

10-R Stope (1007 A Raise )> 

This reserve i s shown at 1022 tons assaying 0.03 oz . gold, 3«80 

oz* s i l v e r , 6.6^ lead and 4.9£ zinc* I t i s located above 1070-level i n the 

E.G. S i lver sector and consists of a ra i s e , driven to 1350-level between May 

and September. 1952. Ore was Intersected in s ix diamond-drill holes in the 

v i c in i ty of the ra i s e , indicating a much larger tonnage than shown on the 

reserves. A sub-level was collared half-way up the raise in 1952. This 

ore would be handled by tramming 30X fee t on 5- level and hoist ing'to 4 - l e v e I . 

12-S Stope (Easterly); 

This block i s shown as a "possible expansion* estimated at 

2000 tons assaying 0.40 oz . gold, 0.80 oz . s i l v e r , 1*3% lead and 2 . l £ z inc . 

I t consists of a raise driven from 1250 sub-level t o 1350-level in the 

Sebakwe sector , and a small stope started from the ra i se in November., 1952. 

This was s t i l l bsing slashed out in February, 1953* A large tonnage has 

been blocked-out, but has not been undercut and i s not a l l shown on the 

reserve est imates. I t l i e s immediately below 13-Ii stops, which contains 

several large s i l l - p i l l a r s of probable ore-grade. Ore would have to be 

trammed en 1250 sub-level , trammed 5900 feet on 5- level and hoisted to 4 - l eve l # 

(c) PilLAil EESi&ViS. PRS-IIER SECTOR: 

2-1 — 3-0 S i l l s : 

Shown at 1661 tons assaying 0.44 oz. gold, 2.28 oz. s i l v e r , 

1.5£ lead and 2.Q£ zinc, these reserves include a snsall expansion area out-



l ined toy diamond dri l l ing at the east end of 3-G stope, on 2- leve l in ' 

the Main Northwest Zone* This was being developed in January, 1953# ; 

and i s reached from 2- l eve l portal or by 44-Biise underground. Ore i s * ;' 

dropped through stopes to 4 - l e v e l . v : . '"-'■}.. /.;•_• / '.ŷ --̂ •/-'.;;-'-*■;•:' v'jy 

3«R (Top) Si l l s? r:;: ' v / - ' v \ : •^•y.'..; 'Xy'-r/ .?; ; : - % ^ y ^ ' ■ .:./;:::."i:"i::.j:';'/ 

''.;-%; "'■;These s i l l s contain 466 tons assaying 0,46 c i # g o l d , 2,75 - ;: 

oz.' s i l v e r , 1#5/G lead and 2.0£ z inc . The area adjoins 3-G stops and was > . 

temporarily inaccess ib le , I t was recently being prepared for long-hole ' 

drming; y.; -':' .- :';':"'"■"\;P:r•">^0"--^^v.v;, 
41 Raise at 2- levelt 

2260 tons, assaying 0.24 oz , gold, 1.00 02 , s i l v e r , 1,5^ 

lead and 2.Q£ zinc,, are l i s t e d for th i s block surrounding the top of 41 . 

Raise., The raise was unsafe, so t h i s block was not examined below 2 - l eve l . 

Ore-formation was noted on the l e v e l . This i s re la t ive ly low-grade ore> ,/... 

but as the raise i s v e r t i c a l and bottoms on 4 - l eve l , i t could presumably 

be extracted inexpensively, ' : _ -' 

3 - H - 4-1 S i l l s : 

These s i l l s are estimated at 1200 tons assaying 0,40 oz, . 

gold, 2.00 oz* s i l v e r , 1,5^ lead and 2,0/© zinc and include a p i l l a r at the 

east end of 4-1 stope adjacent to 41 Raise, The area was inaccess ible due 

to missing ladders on 3 - leve l and cascading water in 41 Raise, Access v ia 

44 Raise on 3 - l eve l was blocked by sill-reiaDval, This block was being 

act ive ly developed for extraction in February 1953« The ore would be 

dropped to 4- leve l either in 41 Raise or through 4-1 stope, 

3A - 3D - 43 - 4F PIUARS: 

This i s a composite block of s i l l s and p i l l a r s , on 3- leve l 

near 42 Raise, aggregating 8790 tons with good gold and s i l v e r values and 

moderate percentages of base metals (please see appendix for assays) , 

The 3 - l eve l s i l l s have been removed on either side of i t and access i s 
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via 44 Raise from 4- l eve l or 2- level* The s i l l s immediately t o the 

east were extracted in February, 1953* and t h i s broken ore i s now 

in 4-FE stop© available for mil l ing• Calculations from cross-sect ions 

indicate that t h i s block should contain about 12,000 tons, so additional • 

ore would probably be obtained i n mining i t ♦ Once the decision had 

been made t o abandon t h i s part of the mine, t h i s ore could be dropped 

d irect ly to chutes opening on the Main Haulage l e v e l , whence i t could 

be trammed 1500 f ee t d irect ly to the m i l l . A number of small stopes on 

290 sub- leve ls , on the footwall side of t h i s block s t i l l contain some 

broken ore (not shown i n reserves) and one compartment of 42 Raise i s 

f u l l of broken ore, so t h i s block should not be mined without prior 

invest igat ion of the surrounding areas« 

4A - 5B S i l l s : 

These s i l l s are shown at 1000 tons assaying 0*34 oz# gold, 

3.57 oz» s i l v e r , 2.Q/S lead and 3»Q# z inc . They are located on 4 - l sve l 

at the junction of the Main Northeast and Northwest ore zones and are 

among the larges t stopes in the mine. These stopes, however, have been 

del iberate ly f i l l e d with waste and only a small proportion of the p i l l a r s , 

or ig ina l ly estimated at H,400 tons , can now be economically recovered. 

Methods for the f u l l recovery of these p i l l a r s were suggested in a 

t h e s i s by A. Kirby, Jr . , in 1943* but, as far as known, no a t t e s t was 

made to mine them. The 1000 tons shown in the reserves, and possibly 

a l i t t l e more, could probably be obtained by dropping the ore through 

502 Raise to 5- leve l and then hoisting i t to 4- level* 

(d) PILLA3 RSSERVSS. SEBAKWB SECTORi 

12-L — 10-L S i l l s : 

These r e l a t i v e l y low-grade s i l l s , at the west end of 

1240 sub-level , are estimated at 542 tons assaying 0.32 oz« gold, 1,18 
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oz, silver, 0.9? lead and 1.4# zinc. Upon recovery, this ore must be 

trammed 5500 feet on 1070-level and then hoisted to 4-level» While the 

remaining sills contain at least an additional 1000 tons, they must be 

even lower in grade and, in view of the long haul, would probably be 

sub-commercial, Extraction would be relatively simple, however, and . 

in consideration of the length of the stoping above and below the 

level (which must have been ore), these sills are mapped as possible 

expansions, pending accurate determination of grade, 

(e) PILIAR RSSSRVES. WEST 05S ZOHS; 

12-J — 10-D Sills; 

1610 tons, assaying 0.27 oz. gold, 1*90 oz. silver, 2.C# 

lead and 3.5? zinc, are shown as reserves in these sills, which are near 

the western end of 1220 sub-level* Access is via 1008 A Raise from 

either 1070-level or 1350-level. Some of the pillars below the sub-level 

will require selective mining as they contain low-grade and waste areas* 

These reserves lie at the junction of northeast and northwest faulting 

and cover a triangular area in plan. When broken, the ore can be drawn 

from the 10-D chutes, trammed 2700 feet on 1070-level and hoisted to 

4-level. The sills to the east of these reserves were extracted in December 

1952, and February, 1953. This broken ore is now in 10-D stope, available 

for milling, and some of it is very rich in galena* 

100 - 9A - 9B Sills: 

These sills form an arcuate zone on 1070-level at the 

junction of northeast and northwest faults and contain 5>202 tons assay

ing 0.45 oz. gold, 2.31 oz. silver, 2.0^ lead and 3*5% zinc. The ore 

dips at about 45 degrees and a number of support pillars have been left 

in the s topes above and below the level. It is not knovn whether or not 

these contain ore. Some of this ore may require scraping but, in com

mon with all the remaining ore in the West Ore Zone, it must be transferred 
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to 790-level, trammed 2200 feet and hoisted to 4-level* . 

9D SOUTH (Top) SULt '/'■-.» • 

; ': 9D Stope is a pipe-like, footwall-type ore shoot with a steep 

plunge to the northwest« The top of the stope is 20 feet below J.070-

level and the sill between the stop and the level, as blocked-out, contains 

1772 tons assaying 0*30 oz. gold, 1*09 oz* silver, 0*75̂  lead and 1*8% 

zinc* This block closely conforms to the shape of 10-K stope, immediately 

above the level* A block approximately twice this size is indicated, how-

ever, by a series of eight holes drilled from the top of 9-D stope. The 

v stope was visited but it was impossible to corroborate the drilling visual

ly, so this "expansion" was not taken into reserves. 

9D - 7A Sills: 

This is the downward continuation of the °D ore shoot* 

The sills on 940 sub-level are triangular in plan and contain an estimated 

2265 tons assaying 0.42 oz* gold, 1*73 oz« silver, 2*0^ lead and 3.Q£ zinc* 

This is in addition to the pillars removed in January and February 1953. 

7-B PILIARS: 

7-B is the easternmost large stope on 790-level, in the 

B.C. Silver sector• It dips about 45 degrees and several support pil

lars have been left. The reserves are partly in these pillars and partly 

in the sills above the level* When examined, these pillars were coated 

with grime but the mineralization seemed to be erratic* Reserves are 

listed at 659 tons assaying 0,13 oz* gold, 2.80 oz* silver, 4.0^ lead 

and 5,-Qg zinc. 

(F) BROKEN ORB RESERVES: 

An estimated 3000 tons of broken ore was discovered 

during the examination, although none was listed in the Silbak reserves* 

One chute in 42 Raise was filled for 200 feet with ore, apparently 
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transferred from s topes above 3 - l e v e l , and amounting to about 500 tons* : 

The bottom of 4-FE stops contained about 1500 tons derived from the 

3 - l eve l s i l l s blasted in February, 1953» All th i s ore can be dream 

from chutes on 4- leve l and trammed 1500 feet d irect ly to the m i l l . ■:.". 

The chutes at the bottom of 10-D stope, In the West Ore Zone, were 

f u l l of high-grade lead ore, derived from s i l l s blasted on 1220-level 

i n February, 1953 # and estimated at 500 tons* Chutes throughout the 

mine contained small tonnages of broken rock, of which 500 tons i s 

estimated to be ore* No f a c i l i t i e s were svai lable for bulk sampling, 

so the grades could not be determined and the mine average i s assumed 

for t h i s reserve* 

POSSIBLE EXPANSIONS; 

As previously mentioned, Silbak's po l i cy has been to 

show as reserves only, the smaller, narrower, higher-grade sect ions 

and then to increase these by expanding into the lower-grade surround

ing areas* Due to the erratic nature of the ore, i t i s d i f f i c u l t to 

estimate these expansion areas quantitatively* There are i so la ted 

high assays and diamond d r i l l intersect ions adjacent to many s topes 

and much of the recent mining has been conducted i n these areas* Sub

ject to further study of assay values , the following possible addition

a l ore i s suggested by t h i s examination of the reported reserves! 

10-R Stope 2500 tofts 
12-S Stope 2000 tons 

■13-R P i l l ar s (above 12-S 
Stope) 400 tons 

3-A--3-D, — 4-B — 4-F 
P i l l a r s 3600 Tons 

10-L — 12-L S i l l s 1000 tons 
9-DS (top) S i l l 1500 tons 

11,000 tons 

As a further indication of possible future production, 
the following areas (not shown in reserves) were being mined during 
late 1952 and early 1953* just prior to closure? 
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12-R STOPEr ''".";■ '"".' ' -Y^- ." 

.':/'.: Y This stope extends above 1240 sub-level , to the east o f . ' -

12-L stope^vin the Sebakifar sector* Development maps show that i t was " : 
. . v . * . „ , ' * . . > • • • ' • •■ ' , V - . " '*- . ' — . - - • . - ' '■ • ' • - • ' ; ' " ■ ■ - . " • -. • ■;• . ' .■" r * ' ' • _ ■ ■ ' v- . ' "- ■• . ; * " - . . * ' - ' * • " ■ 

be i^ 'a lned during January and February, 1953 /wi th assay values up to 

$32*50 per ton.p:\p,p V :'.,. ,' -v ̂ -.'i-' .■" *'•■-?■•-. v'-V -•"' :-vZ ■,..- '-iv- V :. ' •? v-'-^ 
13-X;ST0PE: :r:-.^'---^ 

Extending above 1350-Level, in the B.C. S i lver sector , 

-.this stope was mined in December, 1952," with values up to $33*50 per . 

. t o n * - " . ' . •; i-\'\'': ■ 'P'." }• :':■.■■ ..■■■.:P---':'"•','■ .•' ■\" 

' 15-H STOPE; , p ,.^;iP,;>AP'.'■-■■ -■' 

This s tope , above 1525-level , in the B.C* S i lver sector, 

was being mined i n February, 1953* with values up t o $28.00 per ton* 

9-F. 9-J. 9-K and 9-H STOPES; 

These stopes a l l l i e above 940 sub-level and below. 

1018 Dri f t , in the "West Ore Zone* They are i n more or l e s s continuous 

alignment along the northwest shearing for over 300 f e e t and contain 

high lead-zinc values . They were being intermittently, stoped up to 

February, 1953> and a small lower-grade reserve was shown i n 9-J stope* 

On 1018 Dri f t , however, above the stopes, channel sampling over a length 

of 194 f ee t and a width of 8.5 fee t averaged ( in 1947) 0*14 oz* gold, 

2.79 oz . s i l v e r , 6.6£ lead and 5»l£ zinc* I t i s be3JLeved that some ore 

s t i l l remains i n t h i s area, as recent development naps show some values 

up t o $49*00 per ton. 

Diamond dr i l l ing to the north and south of th i s north

west zone indicates more expansion p o s s i b i l i t i e s . About 150 f ee t to the 

north of 9-H stope, d r i l l hole No, 201$, at the top of 782-D Raise, i n 

tersected 75 f e e t of mineralization assaying 0.09 oz* gold, 1.12 oz* 

Si lver, 1.9^ lead and 6.4£ zinc. About 250 f ee t to the south of 9-F Stope, 

' • : ( ■ : 
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below 12-K Stope on 1220 sub-level , d r i l l holes 1501 and 1723 i n 

tersected mineralisation with f a i r gold and variable lead-zinc 

values* These are plotted on the sane map as the 10-D — 12-J Pi l lars* 

About 100 f e e t of drift ing and 65 f ee t of ra i s ing would be necessary 

t o explore t h i s area* ".-; • - -_■.; , . ' - - v-̂ v-■.--:;■•■'•■': 

290-C Stope, above 290 sub-level i n the Preaier Rector, 

represents a doubtful additional reserve. This was a vert ical cylinder 

of ore under the footwall of 2B and 3D Stopes, I t or ig inal ly extended 

upward to 110 sub-level and contained an estimated 52,000 tons of ore 

assaying 0,18 oz , gold and 5*36 oz , s i l v e r , with no mention of l ead 

or z inc . I t was developed, dr i l l ed and blasted as a s ingle block 

(about 193#) and reportedly fa i l ed to break below 2 - l e v e l , I f so , -

about 15>000 tons of low-grade ore probably remain below 2 - l e v e l , This 

area, on 2 - l e v e l , i s choked with broken rock that appears t o be mainly. 

waste, while the draw-points on 250 sub-level below are empty, . The 

wal ls are s i l i c i f ied and contain pyrite and a l i t t l e sphalerite but 

sampling would be necessary to determine the ir grade. As t h i s block , 

probably contains unexploded powder and i s c lo se t o t h e 42-Raise p i l - , 

l a r s , i t should be investigated prior to extracting these p i l l a r s , 

Base-metal mineralization was noted on the wal l s and 

backs of many of the dr i f t s and no doubt i f the walls were washed many 

more such areas would be found. In some places , such as 711 dr i f t on 790-

l e v e l , these had been part ia l ly explored by back-slashing or short r a i s e s , 

20-scale assay plans of the entire mine are avai lable , although these 

do not generally show lead-zinc values . In general, the wal ls have been 

explored for 200 feet on ei ther side of the dr i f t s by diamond d r i l l 

holes spaced at 200-Xeot' in terva l s , A thoruugh study of these records, 

considering current base-metal pr ices , could resul t in the discovery 
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of more ore* . 

CONCIAJSIONSJ ...;..'.■■ :. " . 

(l) Remaining Silbak reserves are conservatively estimated at 

aligitly greater than 37,000 tons, of which 27/000 tons represent 

level pillars. On the reasonable assumption that 25>000 tons of 

additional stoping ore could be obtained from the many potential 

expansion areas, total reserves would amount to one year's produc

tion at a milling rate of 200 tons per day. In conjunction ̂with/ .'.V < 

the Premier Border reserves of approximately 71*000 tons, two \ 

year's production would be available, Within this time limit it 

would be necessary to find more ore* Indeed, after one year it . 

would probably be necessary to start extracting pillars as this is 

a tedious process requiring considerable preparation* This means 

that, unless more ore is discovered in some quantity within the 

first year of operation, the decision must be made either to strip 

the mine or to again stop production until more ore has been developed* 

(2( In order to expedite the development of all potential ex

pansion areas and thus increase the stoping reserves, a thorough 

study of all the mine development maps, assay plans and diamond 

drill records should be made by an experienced mining engineer prior 

to reopening of the mine. This should be followed as soon as possible 

by underground examination, re-sasnpling, drilling if ncessary and 

the development of indicated areas. 

(3) All exploration to date has consisted of the strict / 

application of engineering and mining techniques to a geologic theory 
i 

of ore deposition evolved in 1925 by A.K. Means and modified very 

l i t t l e s ince . This was, br ie f ly , that the mineralization was related ! 1 

to junctions of northwest and northeast shears which were controlled, ! 

in turn, by the re la t ive competency of the rock-types. The controlling* 
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rock was designated the Premier Porphyry. This theory was successfully 

applied and, in time, the Main Ore Zone was traced to its greatest later

al extent of 5500 feet and to its greatest depth of 1100 feeV Explora

tion was subsequently intensified within these limits and the West Ore . 

Zone was discovered. This proved to be a smaller replica of the'original. 

zone except that the Premier Porphyry was absent, which indicated that . 

faulting, rather than rock-type, was the predominant control* The ¥est . .< 

Ore Zone has now been traced to its apparent limits and it has become 

imperative to critically review the geologic "controls* to determine (if 

tills is still possible) where to look for more ore* 

(4) An examination should, therefore, be made by a competent 

geologist and should consist primarily of a thorough correlation-study 

of the geologic mapping to date, especially of the techtonic pattern 

and its relation to ore shoots, dykes and rock^types (where feasible)* 

This shDuld later be supplemented by detailed underground mapping and 

possibly re-logging of drill cores, as required. Consideration should 

be given to the possibility of a repetition of the Kest Ore Zone at 

depth to the northwest, to the "limiting* .implications of the Purple-

Tuff theory and to the relative possibility of the Kain and West ore-

bodies recurring at depth by a dip-reversal of the northeast shearing 

(due, for example, to "horsetailing" or a change in rock competency), 

The study of the record should begin at once and diamond drilling to 

test one or more of these possibilities should start as soon as under

ground conditions are suitable* An experienced geological assistant . with 

Borne engineering training, would be required as soon as the underground 

WDrk commenced* 

Respectfully^ submitted, 

i 

W. N. PLUMB, P. En£« 
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S I L B A K U 
SURFACE EXPLORATION 

Summary* 

Silbak claims occupy an area of about five square miles north 

of the Alaska boundary, between Bear River Ridge on the east and Cascade 

Creek on the west* The topography is rugged and the climate mild, with * 

heavy precipitation* Due to the heavy snowfall and the influence of near- : 

by glaciers, field exploration is usually possible only from July to 

September, inclusive* 

The area is underlain by green and purple tuf fw and breccias 

of the Bear River formation, which are on the ea^t_limb_of a northerly- N ^ 

striking regional syncline* These are intruded by the Premier Porphyry, . 

the host-rock for the Silbak ore bodies*, The exact shape of this stock

like body is unknown as its borders are indeterminate* It is partly cap-

ped by the purple phases of the tuffs* Hone of the orebodies in the mine 

extended above the base of the purple tuff s, which strike northerly and 

dtp 17 degrees west* The green tuffs beyond the southern limit of the 

porphyry have been drilled, with negative results* Drilling to the north

east of the mine indicated that the porphyry was fingering out but did not 

limit it* 

A self-potential geophysical survey was made, between August 

3rd and 7th, 1955» by Dr. A*R, dark, at the south end of a favorable 

tongue of Premier Porphyry on the Mist Fraction, two and one-half miles 

east of the mine on the upper slopes of Bear River Ridge* An anomaly 

1100 feet long was found and drilling was recommended* A camp was 

established beside the anomaly and, in September, five holes, totalling 

518 feet, were drilled. The first three holes reached depths of more than 

100 feet beneath the anomaly and intersected oxidized fracture zones (but 

no iron-sulphides) vertically below its centre* One hole penetrated a 

zone containing black tuffs and fragments that may be an altered inter-
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bed of argillite* It was concluded that the drilling effectively dis

proved the existence of ore beneath the anomaly, which was probably due 

to fracturing along which same graphite must have been introduced* 

It is reeoBBsended that a geological survey be made of the 

claims in the northern part of the area, preceded by a study of the sur

face drilling and underground structure at the extreme northeastern end 

of the mine and followed, if warranted, by geophysical work as a guide to 

future drilling* Finally, surrounding properties should be examined for 

their base-metal potentialities* 

2. CLaBlSi 

The 85 claims shown on the accompanying MAP OF PROPERTY 

occupy about five square miles on the western slopes of Bear River Ridge 

and extend from the edge of the glaciers at 4500 feet elevation to the 

forks of Cascade Creek, 4000 feet below (an average slope of 20 degrees), 

Parallel to the ridge, they extend northward from the Jlaska boundary 

towards Long Lake* Ten of these are reverted Crown Grants acquired by / 

lease to protect the possible southward extension of an anomaly discovered 

this summer on the Hist Fraction, in the southeast corner of the area* 

3. PHTSIOGRAPHTi 

Bear River Ridge extends due north from the Portland Canal 

at an average elevation of about 5500 feet* Permanent ice covers its 

crest and fills small cirques on its western side, the source of many small 

streams that flow turbulently down the mountainside and converge on Cas

cade Creek* Precipitous, near-vertical cliffs form the upper western 

side of the mountain* Below these, a series of parallel northerly-

trending ridges step-down at successively lower elevations toward the 

valley floor* Between the ridges are narrow depressions containing glacial 

drift and swampy vegetation* Forty * degree talus slope B, covered by 

heather and moss, flank the base of the cliffs and overlap the ridges, 



Below elevation 3000, the mantle of drift gradually becomes thicker 

until the ridges are obscured and only isolated cliffs outcrop. Vege

tation progressively changes from stunted alpine fir and light brush on 

the upper slopes to heavily-wooded typical rain-forests, choked with 

undergrowth, near the valley bottom. In general, drift and thick vege-

tation obscure the southwestern half of the claim area (the part occupied 

by the mine and plant) while the northeasterly claims are in the alpine 

region* ... . :■*■*■;, • '.-./.... 

The climate is mild, with abundant precipitation and very 

little direct sunshine. The temperature seldom falls below zero or rises 

above 90^ F» Seventy five to 100 inches of rain falls between June and 

October and 40 to 60 feet of snow is recorded at the mine during the 

winter months, 

The field season is short, due to the heavy snowfall and ,, 

the influence of the glaciers, in general, most of the claims should 

be clear of snow during July, august and September although, this year, 

snow did not leave the mine area until mid-July, while fresh snow and 

freezing temperatures stopped work on the Kist Fraction (elevation 3^50) 

by the end of September, 

GEOLQGYt 

The rugged terrain and extensive overburden make detailed 

mapping of the geology difficult and this has only been attempted local

ly, The Salmon River area was mapped regionally by J,J, O'Neill, S»J, 

Schofield and G, Hanson in 1919 and 1920. They Bhow almost the entire claim 

area to be underlain by volcanic tuffs and breccias of the Bear River 

formation, intruded by sills and an apophysis of the Coast Range grano-

diorite, The breccias are composed of angular, purple and green masses 

of andesite in an andesitic matrix and are conformably overlain by 

sheared, massive, fine-grained green tuffs containing purple bands at 
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irregular intervale* The presence of argi l l i tes and occasional 

stratification.is mentioned as evidence of partial sedimentary origin* ■ 

In 1925, A* H* Means named (and outlined by reconnaisance methods)^ 

the Premier Porphyry intrusive shown on the acooim^anying map* This has ■-..; 

been variously described as "stocklike* and n ai l l - l ike n and i t s exact 

shape i s indeterminate as i t s border phases are usually indis&snuiahable , 

from the enclosing green tuffs, especially when both are sheared* I t 

i s a highly altered, grey to l ight green, massive rock containing pheno- . 

crysts of orthoclase and quartz* I t i s the host rock for a l l the ore-

bodies in the Premier.mine except those in thfr West Ore Zone* It was ; 

described by G, Hanson* in 1935> as a stock 2 miles in diameter contain

ing numerous large inclusions of sheared tuffs . In 1942, E.G. Langille 

determined that the lenticular Purple Tuff phases of the green tuffs 

were confined to the upper horiaons of this formation and that no ore-

bodies had been found above them* Re mapped the outcrops of two of 

these bands to the north of the mine and found that they had a strike 

of R 17° E and a dip of 17° HW* Outcrops in the vicinity of Gamp 4 

were mapped in more detail by R*H* Seraphim in 1954* and the porphyry-

purple tuff contact on the Hist Fraction was mapped by the author this 

summer*, This i s the ful l extent of the surface geological mapping 

recorded to date* 

Structurally, these rocks form part of the east limb of a 

regional syndine and are believed to strike approximately-north and 

dip gently west towards the Coast Range batholith. As the tuffs and 

breccias are so poorly stratified, practically no evidence of attitude 

can be determined locally* Aerial photographs show a distinct lineation 

to the north-northeast caused by the parallel rock ridges mentioned 

above, but these may be due to original rock-structure, faulting or 



(most probably) glacial grooving* The Purple-Tuff theory suggests that 

the Premier Porphyry was a series of dyke-like intrusions and that most 

of these were originally capped by the westerly-dipping purple tuff bands, 

the present large outcrops of Premier Porphyry being due to subsequent 

erosion. As orebodies were found within the porpfayry but below the > 

purple bands, the logic al place to pro spect would be in the vicinity of 

the contact between these formations by (a) surface examination of the 

porphyry « r ( b ) drilling through the purple tuffs into the underlying7 

porphyry ( i f the dip of the contact could be determined). V 
■ ■■ ' ■ ■ . * ■ " * 

As the claim map shows, the southern porpJhyry-tuff contact has been 

approximately defined and considerable surface drilling done along i t . Ho 

mineralisation of any consequence was found* Another series of holes was 

drilled "within* the porphyry to the north, without results* The contact, 

here, Is poorly defined, however, and some of the holes intersected purple 

tuffs . To the north of this point the geology has not been mapped, so 

the distribution of the tuff and porphyry i s unknown* This appears to 

be the logical area in which to concentrate future exploration* The long 

tongue of porphyry extending into the Mist Fraction was explored this 

summer and i s the subject of this report* 

THE MIST AWmiZt 

(a) Geophysical Surveyi 

The decision to make a t r i a l geophysical survey on the Silbak 

claims was influenced partly by the fact that most of the orebodies apexed 

before reaching the rock surface and partly by the negative results obtain

ed from previous extensive surface diamond drilling and prospecting* Discus

sions at the mine with Dr. A«R* Clark, Physics Professor specializing in 

geophysics at the University of British Columbia, revealed that electrical 

methods would be the most suitable for prospecting for blind orebodies in 

the Premier area, as the effects of topography would seriously interfere 
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with magnetic or gravimetric methods* Both "resistivity11 and H self-

potential" methods were considered and it was felt that, if an area' 

eould be selected in which there was a chance of finding an orebody :r : , 

near the surf ace, the self-potential method would be the most suitable* 

Self-potentials are due to small earth currents, spontaneously generated •-

by massive bodies of iron-sulphides, at or near the surface, when -

oxidising due to the action of surface waters* They can be detected 

by the use of sensitive galvanometers, any reading of more than 

175 millivolts being considered anomalous and worthy of further 

investigation* Bodies of graphite and, in some cases, black argillites 

also cause these self-potentials, however, and the method Is not ap

plicable to sedimentary regions for this reason* The other limiting 

factor is depths Dr* Clark's extensive experience with this method 

in the Canadian ShielA had shown that readings could be obtained through 

a maximum of 75 feet of overburden or 25 feet of solid rock* An area 

that seemed to satisfy all these conditions (and was also geologically 

favorable) wan shown on the Silbak geological maps, a tongue of 

Fremier Porphyry striking southeasterly for 3500 feet across the 

Leslie, Kahood, Texada and Mist Fractional mineral claims* It was 

not capped by the purple tuffs; it should not contain graphite; and it 

was the rock-type in which all the massive-sulphide orebodies in the 

Premier mine had been found. Accordingly, Dr* Clark was retained to 

make the survey* 

The survey was made between August 3rd and 7th, 1955, by 

Dr, Clark, with the assistance of the author and four additional men* 

A preliminary test was made across a prominent gossanized outcrop above 
• ■ ■ • ' ■ . : j 

the stoped area near No* 2 Portal and the method proved irerj satisfactory* j 

As a check, a second test was made over an area known to be barren and 
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only low readings were obtained* Three days had been previously spent 

in locating a suitable route to the area, result ing in the discovery of 

an old pack-horse t r a i l leading d irec t ly to the Mist Fraction* The area 

on which the anomaly was subsequently found i s a narrow alpine plateau, 

3400 to 4000 feet i n elevation, at the base of steep b luf f s , and two and 

one-half B i l e s east of Caap 4 and some 2000 f e e t above i t * Below the 

c l i f f s , ta lus and heather-covered dr i f t almost completely obscure a ser ies 

of low ridges that trend north-northeast and contain Isolated outcrops 

of purple_tuffs_and_Premier porphyry* Ihe survey was run on compass 

bearings and l a t e r t i ed i n by compass and chain* Almost at once anomalous 

readings were obtained end found to extend t o the southeast rather than 

to the northwest, as night have been expected* An anoraaly was found, as 

shown on the e cconspaaying map, extending over 1100 feet in southHSouthsester-

l y direct ion, with se l f -potent ia ls of 175 m i l l i v o l t s or more* This was 

very encouragingt geological ly , i t seessd to indicate an orebody in porphyry 

beneath a shallow capping of purple t u f f s ; geophyaically, i t indicated t o 

Dr* Clark greater-than- average probabi l i t i es , considering the magnitude 

of the se l f -potent ia l s and their longitudinal and l a t e r a l persistence* 

Dril l ing was, therefore, rec attended by both Drm Clark and the author* 

As the anomaly was not "closed* to the southeast, additional 

c la ins were leased to protect a possible extension in t h i s direction* Sub

sequently, ths author, ass i s ted by Kr* G*J# Garrison, carried the geophysical 

survey farther i n t h i s direction and established l imi t s to the higher 

readings* 

(b) Surface Dri l l ing! 

As soon as authorisation was received, preparations were 

marie to e s tab l i sh a tent camp and d r i l l the anoioaly. In consideration of 

the physical factors and the lateness of the season, i t was decided to use 

an X-Ray d r i l l , which was readily available* In 19 days under the very 
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able direction of Mr. Willox, 1000 feet of new t r a i l was built (in thick 

underbrush around the Glory Hole), tents and supplies secured, pack-

horses obtained and a camp established adjacent to the anomaly. Between 

September 3rd and 28th. five holes, totalling 518 feet, wex*r dril led, 
. • • . . ■ • . ' . - ' ■ ■ - ' . ■ ■ • • - . ■ • 

These are plotted on the map̂ and logs and sections accompanythe report* 

The results are discussed below* Four dri l lers were employed, on two •."»;■...'. 

12-hour shif ts , unti l freezing water supplies forced the discontinuance 

of the night shift* The f i r s t three holes reached depths of more than 

100 feet below the anomaly, the fourth had to be discontinued due to over- I 

burden and the f i fth had only reached a depth of 56 feet when the program 

was stopped by the advent of winter conditions. The d r i l l and equipment 

were packed-out and the camp was abandoned on October 1 s t , 

(c) Resultst 

While the last two holes would have been desirable as confirma

tion, the f irs t three disproved the existence of any commercial orebodies 

beneath the anomaly. This was disappointing, but not entirely unexpected, 

as the ratio of success to failure in drilling anomalies i s never/ very 

high* Holes M-l and_M-2j>enetrated the porphyry and then passed into 

purple tuffs* (This extends the porphyry 500 feet farther than indicated 

by surface mapping). Both intersected fractured zones within the porphyry, 

containing limonite but nc iron-sulphides* In addition, Hole K-2 went 

through a 50-foot zone characterized by black tuffs , or green tuffs with 

black fragments, generally fractured and iron-stained, and containing 

a 12-inch band of quartz in which hair-like stringers of graphite were 

seen. This may represent an altered band of argHlite interstratified with 

the tuffs* Ho}.e M-3 was entirely within green and purple tuffs and 

ended in an intensely fractured and iron-stained zone* In a l l three holes 

the fracturing was almost directly beneath the centre of the anomaly* In 

discussing those results with Dr. Clark, i t was concluded that ( l ) the 
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anomaly was probably due to near-vertical fracturing along which some 

graphite must have been introduced and (2) the drilling had effectively 

disproved the existence of ore beneath it. 

6, CCKCLUSIONSi V :. ■ ;■; ;""r ,̂  ,;.;';' \ '"'\̂...,.: ;̂.■/■■.'.'■ -■:■ i\^:}' 

(1) Surface exploration on the SJUbak claims has consisted 

largely of reconnaissance and diamond drilling,'especially to the south^p 

and east of the mine. While thfcee areas are capped by the Banr River 

tuffs, in which little mineralisation is likely to be found, the claims 

to the north should be, to some extent at least, underlain by Premier 

Porphyry and have not been eliminated as prospecting ground* From the 

Hist Fraction, the area to the north could be observed and, while there 

is thick bush in the vicinity of the Leslie claims, the East Pork of 

Cascade Creek traverses a broad alpine valley that is fairly clear of 

vegetation* Outcrop mapping should be possible there* In conjunction 

with a study -of- the -iinderground structure and the previous drilling at 

the extreme northeast end of the mine, surface geological mapping might 

serve to define the northern limits of the porphyry-tuff contact* Ac

cording to W. H» White, drilling on the Leslie M claim indicated that the 

porphyry was *f ingering out* to the north, but its limits have not been 

defined* 

(2) In view of the fact that good results were obtained in 

testing the gossan above the mine, the eelf-potential method has not been 

eliminated as a useful prospecting tool in the Premier area* Both this 

and the resistivity method are readily adaptable to the topographic condi

tions encountered. Both are influenced by graphite, however, so their 

use is now somewhat limited. Anomalies could be checked prior to drilling 

by the use of electro-aagaeilc methods, although this requires very ac

curate surveying and is difficult to apply in rugged territory* Tho claims 

to the north of the mine should, therefore, be mapped geologically and 



'■' ):yy ■ . '10. . 

this should be followed, if warranted, by geophysical surveys as a 

guide to future drilling* It is important that this area be thoroughly 

explored before abandoning the mine*■/"■'''.-.. ■,;..,-..> >-

(3) ,- The Salmon River Valley contains widespread mineralization, ■ 

much of which is probably related to common geological controls* If,; 

the study of the Premier geology should result in some hitherto unsuspected 

control, such as a "new" techtonic pattern, many of the surrounding proper

ties could probably be re-examined with profit* In any event, many of 

these, including Premier Border ground, should be studied for their base-

metal potentialities as the history of the region indicates that lead, 

zinc and copper have always been subordinated to the gold-silver values* In 

Iijrsuch study, stereoscopic examination of the excellent aerial photographs 

available should prove useful in applying known controls. Sllbak ground 

should, of oourse, be thoroughly examined before outside properties are 

considered*. 

Eespeet&ilJLy Submitted, 

W. N. PLUKB, P. Big* ':. 
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