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INTRODUCTION 

The writer first examined .the mine, the surrounding mineralization 

and the geology during 1972. A feasibility study indicated that the mine 

could be operated profitably at a small tonnage. Operating experience 

and further exploration and development during 1973 has shown that the 

mine should be extensively developed and operations carried out at a 

hip-her tonnage for maximum profit. This report outlines such development, 

The writer is a director of Hallmark Resources Ltd*, owner of the 

mine, and acted as mine manager during 1973* && holds I'-KJjOOO of the coaaaon 

shares of Hallmark Resources Ltd, The ore tonnaee3 and grades, as mentioned 

in the report, are not to be considered as res-rves except where particularly 

named as such. 

LOCATXt 

The mine is located aporoximately 20 mile3 northeast of Smithers, B, C. 

!'he mine, mill 3rd camp can be reached by a 3^ mile gravel read from Smithers, 

?,H -niles of which is maintained summer and winter by the Department of Highways, 

PH P?RTY 

The mire is "located on a portion of eirht Crown Grants. These are 

s -rounded by ?.? Located claims, for a total claim block of 35« 

TOPOGRAPHY 

The mine is found on the southeast slopes of Cronin Mountain. Most 

of the vein exposures are found on a plateau at 5200 foot elevation but 

showings are known down to about 3800 feet. The lowest adit level of the 



mine i s l o c a t e d a t ^??.5 f e e t and t h e m i l l and camp i s a t 3- t e s t . A 

?. mi le haulage road connects t h e n i l l and mine, The road i s i n good 

c o n d i t i o n bu t should be widened f o r -winter hau lage . 

GSOLOGX - GffiERAL 

The m i n e r a l i z a t i o n i s found i n a complex r h y o l i t i c plug w i t h 

i r r e g u l a r bo rde r s t o s e r i c i t i c and graphit i?? sch is t , . Outcrops of 

r h y o l i t e on o t h e r p a r t s of t h e p r o p e r t y t o g e t h e r w i t h w e l l m i n e r a l i s e d 

f l o a t and geochemical s o i l anomalies sugges t o t h e r m i n e r a l i s e d r h y o l i t e 

i n an ex t ens ion of t h e plug or i n o t h e r p lugs . 

The wain plug i s roughly 3000 by 2000 f e e t and t h e major m i n e r a l i s a t i o n 

has b?en uncovered-a t o r nea r i t s n o r t h e r n bo rde r . Most of t h e sou the rn 

b o r d e r i s covered in overburden bu t minor s t r i p p i n g has d i s c l o s e d m i n e r a l 

i s a t i o n and geology ( o x i d a t i o n - s i l i c i f i c a t i o n - b l each ing ) s i m i l a r t o 

t h a t on t h e n o r t h s i d e . 

The m i n e r a l i z a t i o n c o n s i s t s of s p h a l e r i t e and ga lena wi th r e l a t i v e l y 

minor p v r i t e , b o u l a n g e r i t e , ' cha l copy r i t e , f r e i b e r g i t e s.nr\ a r s e n o p y r i t e . 

The mine ra l s a r e found i n q u a r t z v e i n s , or as massive v e i n s , b r e c c i a zones 

or f r a c t u r e f i l l in?, i n t h e r h y o l i t e w i th l i t t l e q u a r t z . The ma*, or ve in* 

s t r i k e southwest - n o r t h e a s t and d i p ^5 t o 65 degrees t o t h e nor thwes t . 

The silver^ va lues a r e a s s o c i a t e d w i t h t h e l e a d and u s u a l l y run about 

2 oz, s i l v e r rar percen tage l e a d . Cadmium i s a s s o c i a t e d wi th t h e r.inc zr.n 

runs about 0.15'fc per percentage z i n c , 

There appears t o be some evidence of aoning between s u r f a c e (^200 ' ) 

and t h e lowes t l e v e l of t h e mine (^650 8 )* w i t h an i n c r e a s e i n t h e z i n c t o 

l e a d r a t i o . The evidence i s somewhat t enuous , however, w i t h t h e l a r g e s t 

changes i n r a t i o being; due t o simple l o c a l changes i n minera logy, 

S!^i¥a^»*W!%w»«;--
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WORK DURING 1222. 

A large program of construction and rehabilitation was tarried out 

during 1973, Six trailers were purchased and installed as cms easip unit 

with kitchen, dining room, showers and toilets included, The unit is 

heated hy two propane furnaces. An aluminium pitch roof was constructed 

over the trailers. Comfortable accoaodations are now available for 24-

persons and four rooms are used for offices and a first aid room* 

The old camp was partly rehabilitated and is used for ̂ arehous-a, 

oil shed and chemicals storage. One cabin is available for married 

quarters. 

A new tailings disposal area was constructed and approved by the* 

Pollution Control Board* The tailings dam is about ^JO feet long and 12 

feet-high. Ditches have been constructed around the daa and a. small 

secondary dam built below to catch seepage water. Pumps were installed to 

return seepage water to the main dam and tailings water to the mill. Two 

smaller dams were constructed below the mill to catch accidental spills, 

The tailings dam will hold about two years of tailings but it is planned to 

increase the c^m height next year with the coarser fraction of the tailings* 

The mill was extensively rehabilitated. An additional power unit was 

installed -ind a larc;e part of the electrical wiring redone. An additional 

bank of flotation cells was put.in and the flotation flow rearranged and 

the plumbing renewed. The limiting factor on production is now the grinding 

capacity snd another ball mill, which is on the property, will be installed 

in the soring. This should bring the mill capacity up to about 80 tons/day* 

The access road was widened and slightly improved but much work 

remains to be done to bring it up to a 30mph standard (6 miles) and cut 

the travel time to Slithers to about h^ minutes. 



. At the mine the lowest adi t l eve l ( # 5 level) was r ehab i l i t a t ed 

and the por ta l and 150 feet of d r i f t retiaberecL A . t r e s t l e was b u i l t 

for ore dump. A number of chutes were b u i l t , piping was ins ta l led 

stones prepared for mining. 

The construction and r ehab i l i t a t i on occupied about k months fron 

May to August, Production s ta r ted in l a t e August and car r ied on for two 

months u n t i l the beginning of November, About 1500 tons were t r e a t e d and 

1800 tons of broken ore remains in the slopes and on the duuaps, The mine 

produced ore from two development headings and two stopes. Cn© development 

heading and one stope encountered low grade.ore. The other stope provided 

a l imi ted amount of tonnage, due to l imited development, of except ional ly 

hifh grade. 

This ore was mixed with the lower grade for milling; purposes. Four 

miners w=re able t o break. 1^0 tons par working day and provide exceptional!:, 

low cnst ore. . The high grade stope now requires further development and 

should provide sc"? 6000 tons of comparable grade. 

2>"> tons of concentrate was produced and shipped to Trai l in 5 Tor. 

concentrate ba.-^s. The bag.s were found to be unsat is fac tory and future 

sh: -rnents wil l be l.v r a i l , 

Cnoital exr<en~ ; t i r e s snd production costs have n*>t yet been worked 

c:4" ' "i mo.vt con "c.rv.. r'i *■•*=■ deliver*' statements hive not yet be^n received. 

from i v" i l . S'he !Q'-?~'i work will be considered in another report wher the 

i r f - rm -1 ;. -ri \s 3•">.i 1 gble. 

J 

H\ 

h 

^0 ^ 

nummmaKmmaamauKmammaamKmmmmmammamamtamammmmmnimmmmm - -- - a m 



EXPLORATION ~ DgVSLOVM^T 

A. program o u t l i n i n g a d d i t i o n a l ore and a t t h e same t ime developing 

t h e mine f o r g r e a t e r prod\iction w i l l be s e t out below, 

The prop-ram v i l l l o g i c a l l y move from development of we l l known o r e 

in t h e p r e sen t mine workings t o fo l lowing t h e v e i n s i n t o t h e h i l l t o deve lop 

t h e downward ex tens ion of known ore exposui'es on s u r f a c e . Development on 

# 3 l e v e l w i l l be ZH) f e e t below surface* Th i s w i l l i n c r e a s a t o kOO f e e t 

as development p r o g r e s s e s . The # 5 l e v e l i s 275 fbelow t h i s again ( d i s t a n c e s 

down d i p ) . The ore frequency found i n t h e mine i s about !~iti~p and s u r f a c e 

t r e n r h o n - on t h e v e i n s ahead of t h e mine hAs d i s c l o s e d about t h e same r a t i o , 

bu t because of t h e cons ide rab le h e i g h t s ba in? developed t h e v a r i a t i o n s i n 

ore could be c o n s i d e r a b l e . The development w i l l be c a r r i e d out a long t h e 

known v e i n s and ore widths may be expected t o ran?e between^3 f e e t and 25 

f p~t f o r i n d i v i d u a l v e i n s . The ore shoots on t h e v^ ins w i l l be cons idered 

f i r s t . Several a r e a s of f r a c t u r e t y p e m i n e r a l i s a t i o n a r e known on t h e prop

e r t y , Some of t h i s m i n e r a l i z a t i o n c o n s t i t u t e s ore ?.nd w i l l be mined by open 

p i t mining* The e x t e n t of t h i s m i n e r a l i z a t i o n and t h e p o s s i b i l i t y of l a r g e r 

S'-ale open n i t mininp, w i l l be cons idered second, 

f 3 AND # 5 h'^k IMPROVEMENTS 

Che '* 3 l^vel w i l l be widened t o ? 'x8* and 30 l b . " t r a c k put i n from 

l -he"cli , 'T rv-»T âL t o the nd of p re sen t development, a d i s t a n c e of 630 f e e t . 

Th i s L-no^ovem^nt i s necessary before any d r i f t i n g i s s t a r t e d , f n i s a d i t 

should b--- "---nnected t o the o the r workings through a 6 0 ' d r i f t t o t h e chute 

on 32^ s t o r e t o f a c i l i t a t e ore haulage from t h i s major or® shoo t . During 

t h i s work a rood d i t c h should be pa t i n and a l a r g e w a t e r sixmo excava ted i n 

t h e c r o s s c u t n e a r 312 chute t o provide a r e l i a b l e w a t e r supply f o r t h e mine, 

The # S lev<~l should be r e h a b i l i t a t e d , i n t o t h e t 1 v a i n , a d i s t a n c e 

of ^20 f e e t . The p o r t a l and 150 f e e t of d r i f t was re t imbered i n 1973 bu t 

f u r t h e r ' widening" and re t imber ing i s r e q u i r e d . The p resen t t r a c k should be 
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re.placed,with 30 lb. track as this will be the major ore uaulaga level, 

■ About 50 fe t inside the portals on both levels the drifts should 

be widened to !«• feet to. provide room for electric locomotive charging 

stations, 

COST: 
WaE.es, s u p p l i e s (12 t o n s of r a i l ) and o v e r h e a d $ 1 8 , 0 0 0 . 0 0 

TIMS REQUIRED: b m i n e r s ; 6 weeks 

311 ~ 3x2 sroj^o 

About 1500 tons of OTQ has been mined from t h e 312 s l o p e , The g r ade 

fo.nd tonn-^se i s we l l known from t h i s p roduc t ion , from sampling on s u r f a c e 

and In sha f t r 1 which goes-down about 60 f e e t i n t o t h e c e n t r e of t h e 

unmined po r t ion of t h e ore body. 

DEVELOPMENT* I t i s proposed t o deve lop 311 and 312 ore bod ies t o g e t h e r , 

A 160 foot s u b - d r i f t shouid .be d r iven from t h e mined a r e a toward s u r f a c e . 

A r s i s e should be d r iven on 311 ore body from t h e 3 l e v e l a d i t 10-20 f e e t 

-p.sine '..he port's. 1« The r a i s e would be 160 f e ^ t in l e n g t h and connect t o the 

end of t h e s u ' t d r i f t . The r a i s e w i l l be dr iven on t h e v e i n i n c l i n i n g ^8 - 50 

; e ^ r e e s sway from the s u r f a c e . I t wii ; be a double compartment r a i s e t o 

provide access f -r v a t e r and compressed a i r and s^rve a s m&nway a s v e i l ,-xs 

or oass . lf'r- por* • ' should b«=> enlarged so t h a t t h e ore chu te , 20 f e e t 

i n s ide th" r^rl^l , can load d i r e c t l y i n t o t h e ore t r u c k , i'h.o s.di* s h o ^ c 

p iv° ■* n t i i s t i o n noors in s ide the chute to prevent exhaust, fumes f re* re=cn-

ins the mane workings, 

H1NIMG: The mining method w i l l be sh r inkage s l o p i n g , A a l u s h e r w i l l 

be oiaced in t h e s u o d r i f t a t t h e r a i s e and c a r r i e d wp on t o p of t h e broken 

o r e , 

http://WaE.es
http://shouid.be


ORSt- The above development would open '4-500 t ons of proven ore f o r 

nrir.inK. A« a d d i t i o n a l 18=00 tons of probable ore nay be a v a i l a b l e . JThe 

su:-- rape grade of t h i s ore has been calculjLtad_at_JL6i_f» oa. s i l v e r , j - 3 « j j 

lea-:' and 1U-.3-* r.inc per t o n . This r ep re sen t aC | i l 2 ,Q0 per t o n net>>from t h e 

s h e l t e r a f t e r a l lowance f o r m i l l r e c o v e r i e s , 

DEVTiLOEMKNT COSTS: 

166 ' s u b d r i f t a t $50 / f t . $ 8,000.00 

160• r a i s e double compartment a t 1120 / f t . 19,200.00 

Chute and s e r v i c e s 3»000»QQ 

P o r t a l 1,000,00 

TOTAL $31,200.00 

C1ME R ^ U I K E D : This development should be double s h i f t e d and bo th 

s u b d r l f t and r a i s e could proceed a t t h e same t ime , 

''4- miners - ? weeks 

'2^ - 223 syopas 
This ore body has been exposed along t h e e n t i r e l e n g t h of f 2 l e v e l . 

L'h -: v 2 l e v e l was d r iven along a f o o t w a l l ve in of 5* average wid th , f h i s 

ve r was s -no l e r along i t s l e n g t h , 220 f e e t , by J . D. Galloway. Consu l tan t , 

-t" 1. 1 f t , , 23.0 o r , s i l v e r , L2.3* l^ad and 1 1 , 7 * 7. ir ;c, '-. n i v y r ; 

h;." ?re sri ' --as mined from # 3 l e v e l and up t o f Z l ey e l . I t 

r - r ; - ; ' v increase; ; in width and s t f 2. l e v e l the average wi. : th i s . 2 . ' . f e e t , 

in •': u-'iin*-: trie r r r i - t >̂nd 1 v f t tet in t;-».«? naneing w a l l . fhis f-1.1 width 'was 

not. sampled a t t h e t ime of mining and cannot now be reached , 

The average product ion erade 3$ d e l i v e r e d t o t h e m i l l over t h e l a s t 20 

y e a r s i s 12«52 oz, s i l v e r , 7.11% lead and 8 .12^ z i n c , and, as t h e ma jo r i ty 

of the m i l l ivd has come from t n e - e s l o p e s , i t w i l l be assumed t h a t t h i s 

w i l l cont inue to be t h e a v e r s e sradei 



DEV'tfLOMSN?; A r a i s e of 180* i s r equ i red f rom'# '2 lev&l t o surfac© 

t o >~ive a b e t t e r p i c t u r e of t h e ore o u t l i n e and t o provide access and 

v e n t i l a t i o n for mining. The r a i s e should fol low the foot v a i l of t h a ve in 

and f requent s u b d r i f t s should extend t o tha t r u e hanging wal l t o g iva a 

good o u t l i n e of t h e ore shoot . 

MINING: Mining could begin a f t e r t h e above development proceeding 

from t h e r a i s e on f 2 l eve l* The 323 s tope below, r.ow n e a r l y empty, would 

f i l l w i th b rokm ore and mining: could be c a r r i e d out working on t h e broken 

o re , The s tooe would have to oe mined in two s e c t i o n s a s i t i s t o o l a r g e 

f o r ore shr inkage s'to~pe* 

The mining method and d e t a i l s of mining plans must be r econs ide red and 

r e f i n e d when t h e r a i s e has b»en completed, 

ORE: The width of ore on if 2 l e v e l i s 20 fee t and t h e su r f ace exposures 

shew widths of 10 fee t and up to over 2 5 f e e t . assuming t h e average width 

t o be 10 f e e t , t h e expected tonnage in the ore block i s 32,000. I f t h e 

-••■er-?.re width i s 20 f e e t then of course t h e expected tonnage w i l l be twio~ 

■ ■n h.-rh, or (A ,000 t o n s . ■ 

The 5T=de should be 12» $2 or., s i l v e r , 7 . 1 1 * lead and 8 .12* z i n c per t.cn, 

r ■ •. nr *> n*=t sm«=.t.»r r e t u r n of ■■» 7^.00 p^r t o r . 

/ ^ ' r a i c e - i' S70/'ft. c '2 .600 ,00 

,:. - r i f t s ' - ' • ■- t^ue h-inrinr wall 

3\v •;- ?>)/ft. "fooo.oo 

T o r A L »1 .6 ,600 .00 

TJM: RSv;UTKr':D: 1 m i n e r - 1.0 weeks 



The s t o o e has been p a r t l y developed by taking: down backs and b u i l d i n g 

'our chutes on f S l e v e l , 

DEVELOPMENT: F u r t h e r development requ i red w i l l be r a i s i n g t o break 

through t o ,? 3 Level t o Provide access f o r water and compressed a i r . Secondary 

access w i l l be from 521 main s t ope , The r a i s e w i l l be 2%j f e e t long and 

should be t n e width of the o re . 

The chutes en ft 5 l e v e l w i l l have t o be improved and one new chute b u i l t . 

MINING: Conventional shr inkage mining methods w i l l be employed, 

ORE; 3100 tons of proven ore and 3900 tons of probable ore w i l l be 

a v a i l a b l e Tor mining, 

The gy»cs on It 5 l e v e l i s 3 . 5 ' * 11.5o.z. s i l v e r , 4>7^_le3d J__6 J l l^_2^\c, 

The grade on 0- 3 l e v e l i s 6 , 3 ' » 22 ,3oz , s i l v e r , 11»7$ l e a d , 15* 5ft g l n c . 

The # 5 l e v e l tirade, being t h e lower , w i l l be assumed t o be p roduc t ion 

About I'-'O-'"* t.^ns of : r o \ e n ore remains t o be trammed OUL from t h e 

s t ooe , After i t i s removed the s tope should be b a c k f i l l e d wi th ruob le 

from t h e su r face using a bu l l doze r . When i t i s b a c k f i l l e d t o t h e l e v e l 

of t h e f 6 r a i s e ■breakthrough mining could resume, 

MlJNING METHOI-: The mining method should be sh r inkage s t opine- wi th t h e 

use of a s".usher. The minins? should be c a r r i e d up t o t h e # 3 l e v e l where 
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it car. be terminated and the stop© again backfilled, 

Following this, both the footwall and the hanging wall of the. drift 

should be closely diamond drilled tc assess the possibility of open pit 

minnn? the ore a bo-re # 3 level. 

ORE-. Ore remaining in the hanging wall between # 5 and # 3 level 

mav be from 10 fe*t to 30 feet wide and the tonnage may be from' 6000 to 

18,000. 
COSTSJ . 

Prepare for backf i l l 

block chutes, open ra i se to surface $ 500.00 

Backfill . (12,000 t o 20,000 tons) $3000 - 35000 

Prepare for-mining; Slush, lay floor- ■ . 1,000,, 00 

TO DLL $*!•, 500.00 t o 1 6 , 500.00 

511 AND §12 ?T0pg3 . ' 

The t "i vein has never been drif ted on $ 5 l eve l , Som^ slashing in the 

w-:..l of # r> dr i f t l a s t summer exposed considerable well mineralised quar tz . 

*•"-v. ->p oY!>-^-ipnce, such mineralized quartz fracture f i l l i n g wi l l occur near 

•--ins an--4 r»*"oirctions rrom r 3 l eve l to £ 5 level places the vein about 

Ô :'•--« »*. ;-.ro tho w-i-1 o r the d r i f t . 

'•. .'-0,0:' "■ :.N;': "he mineralisat ion should be followed in to the. if 1 vein 

onn • j-..-. vein drifter? on t'or 5^0 fee t . Raises should be driver* up on toe 511 

"!r° ' ' no t -nd or> ".he S12 '-re shoot> 

The d r i f t should be ?'x3* and 30 l b . r a i l should be used because t h i s ' 

will l a t e r oe the main ore haulage way from the Wardell 7,one. Fur the r . 

development may be required following: the above to prepare the ore 
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shoots fo r mining, 

ORE: Th i s development may open up 10,000 t o 30*000 t o n s of o r e . 

jf 3 l e v e l has two ore shoo t s . The f i r s t one extends over 60 f e e t from 

t h e n o r t a l . I t i s narrow, beiner only 2 . 5 fee t wide, and grades 12,0 oa», 

s i I ve r , 5. Vp 1 ead --.nd 2 ,0$ z i n c or a n e t s h e l t e r raturn__oj^_i^710Q__per to* 

The second ore shoot i s 1^0 f ee t l o n g , averages 3*6 f e e t wide and grades 

13,0 oz. s i l v e r , 7.0% l e a d and 16.0% z inc f o r a ne t smeltgjr__return of 

% 101.00 per t o n , - : 

The amount of tonnage a v a i l a b l e i s d i f f i c u l t t o es t imate* Mining 

above t 3 l e v e l has d i s c lo sed a h i g h e r f requency (80%) of ore t h a n t h a t 

found on the l*>vel 1^8/6). The grade i s e x c e p t i o n a l l y good a t i n t e r s e c t i o n ; 

between the vein and minera l ized f r a c t u r e s , 

DEVELOPMENT COSTS: . 

5?V of d r i f t i n g a t -SbO/ft. $31,200.00 

500' of r a i s i n g a t $ 6 0 / f t . . 30,000300 

TOT AL $61,200.00 

^im Kr... JI-t^Dt 

Double s n i f t ; d r i f t i n g ~ k miners - 8 weeks 

Sins-:.Ie s n i f t : r a i s i n s - 2 miners - 9 weeks 

£ i Ll: / :v\ i i y - j i ^ li<±<± ^jXNS 

i'^iree d i f fe ren t , v^ins ^ re known in trie har.p'lr.p* v-i; 1 of the ? 2 vein, 

on •* S lev-"I , ftiev w i l l be numbered f 3 , # ^ and # 5* The # 3 wftin has 

been d r i f t e d on f o r about dO f e e t on t h e t 5 l e v e l and ?0 f e e t on t h e # 6 

Level, Ore was i n t e r s e c t e d on both l e v e l s and minor s t o p i n ? c a r r i e d o u t . 

Ava i lab le ass=y information e;ives 3 ' of 3*9 oz* s i l v e r , 5,0% lead and 



- " ■ ■ ■ 

16.5$ ^inc over the dr i f ted 70 feet on it 6 l eve l (6 samples5 Lou Manning) 

or a net she l t e r return of Sgg.OO per ton, On jf 3 l eve l the orfj shoot i s 

4.' fee t ions and assays «'3) average 5.9 feet in uldfh of 7,6 os, s i lver» 

U.0% lead and 19.1";£ sine or net smelter return value of $92.00 per ton, 

The vein i s par t icu la r ly high in zinc. I t i s not known if t h i s i s 

t r u e of the en t i r e vein or only t h i s par t icu la r ore shoot. I t has been 

noted in other veins t h a t lead ~ zinc r a t i o can change considerably in 

different ore. shoots. Due to t h i s var ia t ion any zonal changes have not 

been posi t ively ident i f ied , 

' EXPLORATION: The # 3 ~-rein should be diamond d r i l l e d from the d r i f t 

on the f 2 vein on f 5 l eve l . 3ix holes , each about 80 feet deep, should 

be d r i l l ed from three set uos. Following" t h i s 200 fee t of the vain should 

\}c. d r i ' t e d . 

PStfSLOPMgNT COSTS: 

Diamond d r i l l i n g ; 500* a t £ 1 2 / f t . $ 6 ,000.00 

G r i f t i n e ; 200 ' a t 0 6 0 / f t , ' 12 ,000,00 

TOrAL ' $18,000,00 

f U and £ c-, ve ins have been i n t e r s e c t e d in one diamond d r i l l h o l e from 

t ^ 'I«v*»l, No • •- •■ :s a re a v a i l a b l e t o t h e w r i t e r . The i n t e r s e c t i o n on fr ^ 

v-v,': s'-.i ~-oos«d"i\ -:;. 0 fe*=t of ve in 3 f ee t of which was massive s u l f i d e 3 , 

s Liif r-mqi i on ■ sva l i a b l e on the ^ 5 v e i n , both v e i n s cou ld , .depending 

on s* r; ;<e, c*e 0; r?~e.i c-ted to s t rong fractal res i n t ense rseettsd in tne f 5 d r i f t , 

fcXrLCxAPiON: Four ausr.ond d r i i u no les saould be d r i l l e d from t 5 

l e v e l in t h e hanging wa l l of 521 e a s t s topa t o check on t h e m i n e r a l i z a t i o n . 

T:n<* rioi^s could oe 60 to i.?..) f e e t de*?, 

COST: 't00 f r e t ^ $12 / f t . $4,800.00 
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THE WAR">SLL ZON̂ S 

Cat t r e n c h i n g c u r i n ? 1 9 ? 2 and 1973 exposed t h e main W a r d e l l v e i n o v e r 

mos t of i t s l e n g t h , The v e i n h a s shown a c o n s t a n t w i d t h of a b o u t 1 0 _ f o e t 

o v e r a l e n g t h of 310 f e e t e x c e p t a t a v a i n f u n c t i o n w h e r e i t i n c r e a s e s t o 

2 3 f e e t f o r a t o t a l t o n n a g e , s h a n n o n s u r f a c e , of 3?2 t o n s p e r v e r t i c a l f o o t , 

I f t h e v e i n o e r s i s t s t o t h e e l e v a t i o n of t h e f 3 l e v e l w i t h t h e s e d i m e n s i o n s , 

a d i p d i s t a n c e of 3&0 f e e t , t h e t o n n a g e w i l l be 1 3 ^ , 0 0 0 . 

S u r f a c e samples i n h i g h l y o x i d i z e d r o c k gave a v e r a g e v a l u e s of 1 6 > ^ og^ 

s i l v e r , 5.6'^ l e n d and U-.i^ z i n c S u r f a c e s a m p l e s h a v e shown t h e m s e l v e s t o 

b e o a r t i c u i a r l v d e f i c i e n t i n z i n c and somewhat d e f i c i e n t i n l e a d w h i l e s i l v e r 

v a l u e s a o p e a r t o be l i t t l e a l t e r e d . The above v a l u e s g i v e a n e t s h e l t e r 

r e t u r n of St-B.'""1 p e r t o n , lit i s t h o u g h t t h a t t h e a v e r a g e mined v a l u e of 

$?5*'"'0 oe r t o n w i l l be. c l o s e r t o i t s t r u e v a l u e . 

A p a r s i l e l v e i n 15 - 18 f e e t i n t h e h a n g i n g w a l l of t h e W a r d e i i v e i n 

h a s n o t b<-en e x t e n s i v e l y e x p l o r e d . The p o s s i b i l i t y of min ing b o t h v e i n s 

r . oge the r s h o u l d be e x p l o d e d . I f t h e h a n g i n g w a l l v e i n i s of s u f f i c i e n t * r a d e 

arid / o r i f '"he i n t e r v e n i n g rock m a t e r i a l c o n t a i n s s u f f i c i e n t f r a c t u r e 

:=- - r - e r 5 H " ~ " i o n t h i s c o u l d b e p o s s i b l e , i n which c a s e t h e t o t a l t o n n a g e of 

t r e .'-'■.'- wonH t r i n l e b u t t h e a v e r a g e s r a d e would p r o b a b l y be l o w e r . 

'.'■'■' °S.%-J!,: -.' D r i f t i n g on # 2 v e i n , 300 f e e t 

Double s h i f t - U- m i n e r s - 5 weeks 

L'iarm-sr.d d r i l l i n g - 3 weeks 

C r o s s c u t t i n g t o and d r i f t i n g i n t h e f o o t w a l l of t h e 

W a r d e l l z o n e , te)0 f e e t 

Double s h i f t - k m i n e r s - ? weeks 

R a i s i n s t o s u r f a c e , %0 f 9 e t . 2 m i n e r s - 1 ^ waeks 

file:///sjne


■ ■ _ ■ i i - . . ■ : ■ ■ ■ . 

DEVSLOPttBST"? Exploration - Development of the Wardell area should 

commence from the end of f 3 level (5000* el.) Prom this point a 180 foot 

cross-cut would be required to reach the projection of the Wardell vein 

on this level. I t i s , however, suggested that the # 2 vein, which appears 

promising in the face of the drift (Face assay ~ J. D. Galloway? 1.7* ~ 

'3,0- oz. silver, 3-2% lead and !).6# ainc) , be followed out for at least 300 

feet, This may open a new or?i shoot on the # Z vein and -would provide good 

stations from which to diamond dr i l l the Wardell vein. In view of the 

possibility that the Wardell ?,ons could hold ore widths in excess of 30 feet, 

the development mush be carefully and correctly placed in order to mine an 

or" body of that siae at maximum efficiency. The following exploration 

development is therefore out lined: 

The $ Z vein and wardell zone relationship on the ,f '} level (5000* el , ) 

is not. c'lesr and several factors influence the relationship. On surface a 

tongue of black r.raphitic schist separates the two veins. I t is not known 

ninoens to + hrs schist ioncrue at depth, 

v-^(=, -f.-vra'] dip of the * 2 vein in the mine is about 50 degrees, t T h i s w h *)' 

ZZT^^iJ^^^^^ 

'. . n 
,• + '-' r-

:', c; ;..^3rtp s .•;,;;;;• 1 ?->n- =.y-,tr. have b^en obtained on t h e f 2 ve in and 

<->-:: • . •w.- '•_<• • r-cjoc; v:; i] occur if correlation is ■"•̂ rrect. ATI inter— 

-*-"H <f 2 veins will t-~ »r count e ?***•"* in 2^2 r̂ '■*'■, #h5,t 

a-•>.--• -n the re'.■* r.ionsM *•» of the -/a ins I?7 not known or ner than 

th-*" v probably causes an enlargement and enrichment of the ore shoot. 

300 feet should now be drifted on the f 2 vein beyond present develop

ment. two dio.mon.l drill set v. DP should be slashed out ?nd four holes 

" e c t * ■«' 

_^_^. • 
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d*~iljed to a der^th of l c " - 200 f ee t , .Subsequently a c ross cut over t o and 

through the. y ^ ^ V P 7.one should be d r iven (200*) and a d r i f t d r i v e n in t h e 

foo twa l l of the ve in . Raisins: t o su r face on t h e ve in would fo l low (360')« 

with t h e informat ion fm^. t h e above e x o l o r a t i o n , d e t a i l e d develo:laent and 

rrod*: c t ion ^oul d be pi °.nned, 

COST: 

Tota l Hriftint* and rvos s - cu t t ine; 

„ ?en r«e,h a t t o t * 1 w$t $ f W f t , $^2,000.00 

A r i r i l ' M n •-

Ron ■r«=ie+ p+ : : l ? / f + 9,500,00 

r. a 1 s 1 n F 

fe.©t a t duOO/fr,. 

TOTAL 

36,000,00 

$67.500.00 
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QPg MOVEMENT 

To efficiently" haul ore the level drifts --.nd track nu3t be improved 

a? outlined earlier, 3- Tb. track should be ait in on # 3 ̂ nd £ 5 levels 

in to the point of nev development and 30 lb, track should be used in all 

new headings." Ties should be closely spaced. An ore piss system must be 

established in vasts, betveen f? 3 and f 5 levels. The end of the proposed 

drift on t 5 level on the f 1 vein is probably a <?ood location for such an 

ore pass ss both the if 2 Vein 5.n6 the Ward ell vein on .* 3 level could be 

reached with diverging finger raises. It is im;'K>rtant that the ore p^S3 

reach the Wardell drift as this will probably become a central area of 

f>it'-.re ore development. The location of the or« pass should only be final

ised after the proposed development on the Wardail has been completed. 

COST: 

S0O ' of r a i s in s n+ ^ n ' f t . (6'x6') $40,000.00 

Air chute, g r i z z l i e s _^^9°»00 

TOTAL y*2,000.00 

TIMiC dijUIKK"': ?. miners ~ 9 weeks 
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&iuimEg£ ^ ^ 

es machines, J03 r ( U r g e 
?, Jackie* 

1 S'toper 

1 blusher IS R«P« scraper 

1 El fjrt'ric Loci 

8 Mine cs.rs, 1 i'pn 
i 

1 Power generator - 2 charters' 

1 Receiver tank 

Air and water pipe 
1000' >ril v i c t a u l i c , 1000s 2" v i c t a u l i c , 
rv-)Qt xu -water t 

1000* 3/^" water 

$ ij.,U00„00 

2 ,000,00 

3,600.00 

7,000.00 

6 .W0.00 

8,000.00 

2 ,000.00 

,rew sb 

_J31O0Oi00 

$ 3 6 , ^ 0 . 0 0 

i i j ^ p O i O O 

Note: r^ . - r - i ed in d r i f t cos ts 

? •-' -I rs ' 

_ „ . , rt r-Mt t ies C^'W) 

, ofa ton« plus '7 switches 
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A. An s r e a nea r the # 3 l e fvel p o r t a l on t h e f 2 ve in has bean p o r t l y 

s t r i b n e d and shows Rood p;rade ore i n a zone of f rac tu r ing ; , Samples 

t aken by t h e w r i t e r assay 6.1 oz, s i l v e r , 6 .8$ l e a d and 1*1$ z i n c over 

fy f e e t .-And 10,..5 oz, s i l v e r , 10.2% l ead and *K7fe z i n c over 7 feeft, Broken 

ore assayed 7 .6cz . s i l v e r , 8.5* : l e a d and 3»5"£ z i n c . The f r a c t u r e zone 

l i e s off t h e f o o t b a l l s ide of t h e # 2 v e i n and may be about 50 f e e t wide , 

Of This about 20 f e ^ t would grade l i k e the above a s s a y s and t h e remaining 

30 fe<"-t would be lower g rade . The l eng th of the zone i s not'known,. 

This zone (.50 f e e t in width) plus t h e # 2 ve in (15 f e e t i n wid th) 

p lu s a d d i t i o n a l or-B in the hanging wa i l of t h e # 2 v e i n as y e t of unknown 

widths could poss ib ly be mined by open p i t t i n g down t o t h e l e v e l of t h e # 3 

r*»ift . -9 v e r t i c a l d i s t a n c e of k0 f e e t i nc reas ing t o 80 f e e t . The t o t a l 

tonnage i s unknown but-may be in the region of 200,000 t o n s . The grade 

snouid be e x c e p t i o n a l l y good f o r o:ien p i t t i n g . 

£XFLOTATION ' 

8 h"'i es sr-o .Id be d r i l l e d through the fract. i re zone from s u r f a c e 

rr.-\ from ;ne d r i f t ">n the l e v e l . The ha les should be spaced 50 f e - t a pa*-? 

snd be ' " ' f^et iee:1. Another 6 ho les snould oe d r i l l e d in the har.Elna; 

'-•::< . ; ;::' Jj-'^ * ■' ' in from su r f ace and from the d r i f t , b-ach r. I.e should t>--

:. <;c>.> -oor, -rp - r v i » i s t y) f e e t . This i s .-■> cr^-r\-\ of 12'>"i t ' t;et. 
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' . ,V^-T-TAI WA.KDSL1 AR£A 

OPEN PIT f e e f i i ^ " -~ 
BR . F o l l o w i n g t h e deve lopmen t oC t h e main W a r d e l l v e i n a diamond d r i l l 

profrr^m s h o u l d be u n d e r t a k e n t o examine t h e s u r r o u n d i n g f r a c t u r e d a r e a s , 

b o t h on. s u r f a c e and u n d e r g r o u n d , About 120 f e e t s o u t h of and p a r a l l e l t o 

t h e W a r d e l l v e i n ' t h e # 2 v e i n h a s been p a r t l y e x p o s e d by t r e n c h i n g , The 

i n t e r v e n i n g a r e a c o n s i s t s of w h i t e , v e r y compe ten t r h y o l i t e and h a s been 

d e n s e l y f r a c t u r e d , i'o t h e n o r t h of t h e W a r d e l l v e i n a r e found a number of 

p a r a l l e l and c r o s s i n r , v e i n s t o g e t h e r w i t h one s t r i p p e d a r e a , 5^x80 f e e t , 

v--11 m i n e r a l i z e d w i t h f r a c t u r e f i l l i n g ; m i n e r a l i z a t i o n (?.M- oz» s i l v e r , 

0 . 3 $ l e a d , 0..1S z i n c and 1 0 . 7 oz« s i l v e r , O.kp l e a d , 0 , 2 £ s i n e ) , 

ThR L i m i t s of t h e f r a c t u r e m i n e r a l i z a t i o n h a s n o t b e e n r e a c h e d i n t h e 

- s t r i p p i n g , i h e w i d t h of known v e i n s snd. m i n e r a l i z e d f r a c t u r e s n o r t h of t h e 

toHr^A'li v e i n i s a b o u t 320 f e e t , f o r a t o t a l w i d t h of m i n e r a l i z e d r h y o l i t e 

Cj^fjjl0_J^4rsJ A p r e l i m i n a r y d r i l l p rogram, t o be a l t e r e d and r e f i n e d a s 

i n f o r m a t i o n oecomes a v a i l a b l e , would be a s f o l l o w s : f i v e n o t e s d r i l l e d 

s-vi th t -om t h e rtardell a r e a -aid f u r t h e r e a s t from it 2 l e v e l to_ c u t t h e 
. t '•-•n-r t h e /■Jardei.J- ;*V^1____M__ — ~ , enac^d a1 

^ h ^ - orr- " n s
 1 & 0 f e r t d e e p and s p a . . a 

, . o ^ — ^ l ^ t h -
, _ f . . , . 8 would . i s o c u t t h e - 2 . v e i n . 

! l 1 =. J f s shou ld oe d r i ^ e c 
rom s u r f a c e ^ 0 f e e t n o r t h 

• 
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Chis a e r a t i o n target i s s o . 
, , . - * u*rie and of unknown l ength . U40 feet **-.o.e a u " 

, . i , unknown bat i t i s in The grade is urmn 
t e r e s t i n g to not.© that i f the Warceil vein 

. r i tMn t h i s block, ^ - 9 a 
r- u ^ i , -r-A c o n t a i n s » i " « i n l'I*A 

ii 9 - . i n both of whxcn ~re cu 
^ ^ " 2 V

 o C , ? 5 / t o n . as they . p p - r t o . then the 
net w e l t e r return over 12 f e e t other mineral than that 

, . vndth ( W > 0 , not counting any 
? r ade o1 r.ni- e ' ^ «. Xhe fracture 

. . 8 v . o u l d be $^.10 not s u i t e r return .per ton . 
in the tvo ^exna, ^ . . ^ . n v increase 

T . - ^ i o n and numerous o tninerati.2.auj.^.» 
t h e r 8 W , n v e i n , w i l l s u b s t a n t i a l l y i n c r e . s e 

, . o s 8 to that required for or»n p i t n i * i n * . 
., - , , , . . r „ which i s , of course, c-ose 
" ; . . _ ^ 1 , - U d on the south s ine of the p o l i t e ^ . 

Other fracture zones »re -

„ uac; not vet been explored. This ?rea nas no- j -

http://incre.se


SURFAC£ E^LO^A;"IOK 

The surf?co geology should be mapped in considerable detail and a 

soil survey should cover'the prooerty. Several areas of mineralization 

are known outside of th c mine area and the i r ereological se t t ing , possible 

extent and relat ionshio to the mine mineralization should oe examined* 

A cat trenchine: program con l.d open up a number'of knovn veins for 

examination sn~ new tar-rets ' for trenching; would be outlined by the mapoing 

and soil s? 3 rvey, 

r'OSTt .Grid system, 

1? l ine miles (?600''x^000 ■) , '*00 * soacinc? x $100/mi. $ 1,700.00 

Creoloe-y, l mnn, 3 months 3#600a00 

Soil survey, 44Q satnnies 2^00,00 

$ 7,500,00 

Cs r. t. ren ch in? r 08 a r i&Q ;'hr. for 15 da ys 6,000.00 

!Y i'AL *13,500.00 



GgiOCrfHKICAL SURVy£ 

.An orieri t a t ion geochemieal s o i l survey was c a r r i e d out in 1973 ift 

o-reoaration f o r a Larger program i n 19'?^» 

The topography and e l e v a t i o n va ry g r e a t l y on t h e pvoperty and bo th 

con- v ibu te markedly t o l o c a l s o i l c o n d i t i o n s . S o i l s tend t o be sha l low 

abov*> 5000' f e e t but. pyen t h e r e s o i l development i s s t r o n g . Below 5000 

foo t e l e v a t i o n the proper ty i s most ly covered wi th g l a c i a l t i l l . Old 

t a l u s and o t h e r a reas of new ruoble a t t e s t t o the r a p i d breakdown of l o c a l 

rocks , S o i l s below 5000 fept a re we l l developed podzols g e n e r a l l y w i t h 

deep p r o f i l e s , 

Soruce t r e e s predominate below 5000 f ee t a l though hemlock, f i r and 

oxnes a r e a l s o p resen t . Abundant r a i n and snow a s s i s t i n the r a p i d format ion 

oi' ve ry ac id s o i l s , 

The r e s u l t s obta ined snow a h igh average va lue £or l e a d , z i n c and 

r - i iv^r , _Po s s i b l y n n om a .1 ou s v a l u e s could be 75 p. p»m, f o r i.ead and 170 p, p. m. 

for ^IncB -he h ighes t va lues were l o c a t e d in a bas in ex tending 2.000 f e ^ t 

: ; t07e the mil l* This p a r t i c u l a r par t of the proper ty has poor s o i l deve loo -

-..;--. 3>v-i 'th** ^ r c . ' H i s almost e n t i r e l y covered in " f r e s h " rubb le , I n 

s-.^r.p of r,-ift obvi" ' d^ ■ f i eu i ty of so i l c o l l e c t i o n and probable d i l T i c : ■ 

zr r-.* *>rr?T*et inq ■ .> - r - s u i t s ? • t h e bas in must be s o i l surveyed and mapped 

-■' 1 ..'■•': •"•.a. ■ ! •/. ' I P t - - \<•■. li .es about ?•"' 0 *"eet n o r t h e a s " 01' rn-- n x r e ano Lhe 

dr*.ir:«j"e i s su^h tn=»t mi-:er?. i?.ation r'•■>«=> re would not contaminate r e s u l t s 

in *.be b a s i n . Mineral ized r h y o i i t e f l o a t , found in t h e b a s i n , ra pid 

e r o s i o n and h i f h eeochemical response sugges t s t h e p o s s i b i l i t y t h a t t h e r e 

i s h e r e a s e p a r a t e m i n e r a l i s e d r h y o i i t e plug. 

http://li.es
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Other anomalous a r e a s were encountered on the t o p of t h e h i l l above 

t h e h a s i n , where a 6 foo t vein h»s been repor ted bu t not l o c a t e d , and 

b'Aov t h e scr'-e s lope below t h e mine a r e a , t'he l a t t e r may be due t o dra inage 

fr^*n the T'ins are? (2000 f>et. away) or from m i n e r a l i z a t i o n on t h e south s i d e 

of the rhvol i t e pi.UP r.ov^.ved by the sc r^e s i one, 

BesnectfuUy^su omi t t ed , 

&. Liv?,ard % b . 5 c . , (P. En.7. 

J 


