


Standard and Mammoth Mines. ta@/dd-60 480 
/ -  
This company bought both t h e  Mammoth and Standard 

p rope r t i e s  i n  1928. 

and a 16,000-foot t ramline b u i l t  t o  the Mammoth, but  i n  1930 

a l l  work stopped. Lessees worked a t  t he  Standard of f  and on 

u n t i l  1937. Mi l l ing  of Mammoth o r e  commenced i n  1935. and con- 

t inued u n t i l  l a t e  i n  1937, with one long shut-down i n  1936. 

I n  1929 a new mill was b u i l t  a t  S i lve r ton  

\ I n  1937 and 1938 a number of the Standard workings'were cleaned 

out  and rehabili tated,  and some exploratory development was done; 

i n  1937 3,800 tons was put through the  Mammoth mill. 

The company recommenced operat ions i n  1940, mi l l i ng  

t a i l i n g s  reclaimed from Slocan Lake, and i n  the  succeeding two 

years  on o re  from t h e  two mines as w e l l .  

tons  of' t a i l i n g s  were milled i n  t h e  spr ing  of 1943, br inging the 

t o t a l  recovered t o  about l30,OOO tons,  and i n  the l a t t e r  par t  or 

the  year  a l l  o re  came from underground. L a t e  i n  1942 a cont rac t  

was obtained with Metals Reserve Corporation for marketing of 

lead and zinc concentrates.  

Only a f e w  thousand 

\ 

A.M. Ham i s  manager, Richard Avison mine superintendent ,  

and C.C. Starr engineer and geologis t .  

STANDARD 

T h i s  mine is on Emily Edi th  Creek, about 2 mi les  east  

of S i lve r ton .  Mining during the  summer of 1943 was  a t  the rate 

of' 60 t o  70 tons  pe r  day from the  6 and 3 l e v e l s ,  t he  only two 

access ib le .  Ore was hauled by truck and mi l l ed  w i t h  tha t  from 
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t h e  Mammoth. 

The company has opened up and reconditioned b and 5 

l e v e l s  and a t  t h e  s t a r t  of t he i r  work, i n  1937-38, two sub-levels 

between 6 and 7 as w e l l .  Some exploratory development w a s  done, 

chief  of which was the  extension of 6 l e v e l  eastward f o r  9709 

beyond the  1937 f ace .  Other developnent consis ted of sho r t  d r ives  

f o r  mining purposes. A good deal  of diamond d r i l l i n g  has been 

done. 

Mining is cur ren t ly  being done a t  s eve ra l  po in t s  between 

6 and 3 l e v e l s ,  and a l i t t l e  above 3 l eve l .  One o re  body on the 

east end, a t  and above 6 level w a s  discovered by t h e  present  corn- 

pany, i n  new ground, but the bulk of t h e  ore  has come f r o m t h e  

o ld  workings, e i t h e r  parts of o re  bodies which were l e f t  o r  new 

o re  bodies which were formerly unrecognized but l a y  c lose  t o  and 

oetween o ld  workings. 

The cur ren t  operat ion i s  l a r g e l y  one of salvage, ex- 

t r a c t i n g  remnants l e f t  by the former operators .  These remnants 

were commonly zincy. I n  the course of t h i s  worg, however, new 

ore  has been encountered, and some of i t  i s  comparable i n  metal 

content t o  t h a t  mined in pas t  years. A t  the  same t i m e  the  com- 

pany is anxious t o  expand i ts  horizons and i s  doing what explor- 

a to ry  work i s  poss ib le  under ex i s t ing  condi t ions,  the most adverse 

of which is the  scanty supply of  labor .  

Mining is by square se t  s toping f o r  the most par t ,  as 

the  ground i s  bad. 

s t u l l i n g  is re so r t ed  t o  i n  sec t ions  of bet ter  ground. The work 

is very ca re fu l ly  watched and mining is  never allowed t o  extend 

f o r  any d is tance  ahead of the timbering, p a r t i c u l a r l y  because 

T h i s  is occas iona l ly  modified when heavy 
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some s toping  i s  done alongside o ld  s topes  and workings the  out- 

l i n e s  of which are never known w i t h  ce r t a in ty .  

Old plans and records have proved un re l i ab le ,  as work- 

ings  have been broken i n t o  when unexpected. T h i s  seems p a r t l y  

due t o  f a u l t y  surveys i n  the p a s t  and due a l s o  t o  the  f a d  t h a t  

leasers worked s ince  the  former operat ion.  C.C. Starr i- rs  re- 

surveying and checking what workings are access ib l e  and i s  carry- 

i ng  a complete series of records of cur ren t  work. Diamond d r i l l -  

i ng  is done whenever desirable, and it seems l i k e l y  tha t  t h i s  

present  operat ion w i l l  completely mine out  t he  lode i n  the general  

block of ground a t  present  access ib le .  

The grade of o re  i s  not  known. The sampling recohds 

were not seen and production f i g u r e s  a t  year ' s  end are combined 

w i t h  those  of the Mammoth. The o r e  varies widely i n  metal con- 

t e n t  and not  many f aces  a t  any one time are open t o  inspect ion.  

Mining cos t s  are a t  present  high, running i n  t h e  

neighborhood of $6.00 per ton. 

and the  superintendent i s  confident that  given more normal times 

he can mine o re  f o r  less  than $3.00 per  ton. 

They have oeen as  l o w  as $4.50 

Tonnage est imates  cannot be made. Ore bodies are 

i r r e g u l a r  and are seldom i f  ever  f u l l y  out l ined  p r i o r  t o  mining. 

A l l  the  management w i l l  and can say i s  tha t  a t  the present  scale 

of operat ion there is a year ' s  mining ahead. 

Geology and Mineral izat ion 

Cairnes i n  Memoir 184 has  a good desc r ip t ion  of t h e  

Standard lode.  The w r i t e r ,  i n  company w i t h  C.C. Starr ,  walked 

along t h e  outcrop p a s t  t he  Alpha and Echo, and almost t o  the 
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Sandow. It appears  l i k e l y ,  from scan ty  evidence, that  the 

Standard and Alamo lodes  are the same, and no t  the  Standard and 

Idaho as  be l ieved  by some. Workings are all i n a c c e s s i b l e  and 

open-cuts a l l  sloughed i n  along the  outcrop ,  and only sheared 

ground w i t h  some qua r t z  and c a l c i t e  s t r i n g e r s  are  t o  be seen. 

Outcrops are extremely f e w  along t h e  course of t h e  lode  except 

on the  h igher  r idges .  

Not much t ime w a s  spent  a t  t h e  Standard,  and t h e  follow- 

i n g  remarks are based on a few observa t ions  p l u s  ideas and in- 

formation gained from Starr,  who has given the various problems 

much s e r i o u s  time and thought. 

The Big o r  Mi l l i on  Do l l a r  s tope  i s  famous throughout 

t h e  Slocan, and t h e  f a c t o r s  governing i t s  formation n a t u r a l l y  

form the s u b j e c t  of much i n t e r e s t .  Cairnes  s t a t e s  t h a t  it formed 

a t  t h e  junc t ion  o r  s p l i t  with t h e  I ve in ,  but Starr  i s  no t  so 

sure that t h a t  is the whole s t o r y .  

near  3 l e v e l  t o  below b and bore an o u t l i n e  t h a t  is sugges t ive  

of two coalescing o r e  bodies  rather than  a s i n g l e  one. Un- 

f o r t u n a t e l y  t h e  s tope  i s  all caved, as a r e  some s e c t i o n s  of d r i f t ,  

bu t  t h e r e  i s  an lteyeO i n  the lode  o r  rather i n  t h e  main shear ing  

of t h e  lode  tha t  i s  probably important.  

The Big Stope p e r s i s t e d  from 

The I ve in  has been t e n t a t i v e l y  c o r r e l a t e d  w i t h  t h e  

Robin ve in  by Cairnes  and o t h e r s ,  but t h e r e  i s  no ppoof of this, 

and on 6 l e v e l  there i s  some doubt whether t h e  I ve in  cont inues 

as a s e p a r a t e  e n t i t y  o r  swings back i n t o  t h e  Standard lode .  Starr 

has s tud ied  the  s u r f a c e  i n  some de ta i l ,  and has come t o  t h e  con- 

c lus ion  t h a t  t he  Mammoth ve in  and Robin ve in  are probably t h e  
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same, bu t  there is  no evidence t h a t  t h e  Robin ve in  joins t he  

Standard lode as the I vein.  

One g e n e r a l i t y  of extreme importance, and a condi t ion  

found i n  the v i c i n i t y  of many s t o p e s  i s  tha t  t h e r e  i s  a s e r i e s  

of' s p l i t s  from t h e  lbde which s t a r t  as  s t r o n g  f i s s u r e s ,  diverge 

t o  t h e  sou theas t ,  then  swing p a r a l l e l  t o  t h e  lode  and commonly 

tend t o  reconverge. These form *'eyesn i n  t h e  s t r u c t u r e ,  e i t h e r  

closed o r  open t o  t h e  e a s t ,  and t h e  e a s t e r n  end of t h e  s p l i t  i s  

always weaker than  t h e  western.  The I ve in  is only one member of 

a s e r i e s  of such s p l i t s ,  and whi le  i t  is  not  known t o  converge 

and r e j o i n  t h e  main lode  n e i t h e r  i s  it known t o  cont inue as a 

s e p a r a t e  (branch) f i s s u r e  o r  shear .  

The lode  i s  a broad, complex s t r u c t u r e  with t h e  foo t -  

w a l l  the  b e s t  def ined of a number of shears. The foo twa l l  i s  

commonly a shear zone of b lack ,  gougy m a t e r i a l  t h a t  may be 5 

f e e t  o r  more wide o r  t h e r e  may be  s e v e r a l  such shears i n  a broader 

zone perhaps 2 0  o r  30 f e e t  wide. The hanging w a l l  i s  d e f i n i t e l y  

weaker and i s  no t  everywhere wel l -def ined;  it t ends  locally t o  be 

discont inuous and t o  jump on north-south jogs. In t h e  body of 

the  lode ,  which i s  2 0  t o  30 f e e t  and more i n  wid th  t h e r e  a r e  

s u o p a r a l l e l  shears and s l i p s .  There are no marked o r  systematic  

o r  diagonal  shea r s  from f o o t  t o  hanging, but rather 

the aoove-mentioned divergences from t h e  footwal l  eastward tha t  

s t a r t  s t rong  and e i t h e r  play out  t o  form an Wncompleted eyett o r  

e lse  reconverge weakly with the  foo twa l l  o r  w i t h  the  lode  as  a 

whole. 

The r ec t angu la r  jogs i n  t h e  hanging w a l l  a r e  r ec t angu la r  
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on t h e  w e s t  end of each and t h e r e  i s  a curved s e c t i o n  t o  t h e  e a s t  

a c t i n g  t o  compensate. Some of t h e s e  a r e  t h e  s i t e  of ore .  

The p a t t e r n  as a whole suggests  t h e  fol lowing,  i n  t he  

w r i t e r ' s  opinion: The Standard lode i s  a normal f a u l t  w i t h  the  

hanging wall moving r e l a t i v e l y  down and east. T h i s  i s  t h e  dom- 

i n a n t  d i r e c t i o n  of shear ing.  A subordinate  d i r e c t i o n  of shear- 

i n g  i s  present  i n  t h e  branches and eyes,  which form a weak and 

curved s e t  of f i s s u r e s ,  dipping s t e e p l y  southward. A se t  of 

t e n s i o n a l  f i s s u r e s  i s  l o c a l l y  developed and is  expressed ( i n  

p a r t )  by t h e  r ec t angu la r  hanging-wall jogs. The p i c t u r e  0s ob- 

scured by tihe f a c t  tha t  the  l o d e  i s  a broad zone of f a i l u r e  i n  

incompetent rocks tha t  a r e  devoid of markers. 

There i s  much dyke rock i n  the mine. No'well-defined 

and continuous dykes a re  recognized, such as may be matched ac ross  

ind iv idua l  f i s s u r e s  o r  a c r o s s  the lode  as a whole. Rather t h e r e  

a r e  masses of dyke the  boundaries of which are so i r r e g u l a r  t ha t  

p r o j e c t i o n  of them more than  a few f e e t  i s  impossible.  There are 

also zones of d y k e - a r g i l l i t e  brecc ia .  Whitish ribs and pa tches  

are seen i n  many p laces ,  grading i n t o  black a rg i l l i t e s ,  and it  i s  

not  always easy o r  p o s s i b l e  t o  t e l l  what i s  dyke-rook and what i s  

bleached a r g i l l i t e .  The s u r f a c e  of the ground i s  so heav i ly  

I 

covered tha t  no l i g h t  is shed on t h e  problem, but t h e  impression 

is that  h e r e  i s  a swarm of  dykes, h ighly  i r r e g u l a r  i n  de t a i l  and 

probably interconnected and ramifying. Whether o r  n o t  the  pres-  

ence of the  dykes has any d i r e c t  bear ing on the  occurrence of o r e  

i s  not known. 

Ore bodies  form c h i e f l y  nea r  the f oo t w a l l  , r a r e l y  i n  

t h e  footwal l  shear i t s e l f  as l o c a l  gobs, and commonly j u s t  above 
i 

J 
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it o r  separated from it  by a f e w  feet .  Ore bodies are also 

d i s t r ibu ted  through t h e  e n t i r e  width of the  lode  and there are, 

on 5 l e v e l ,  4 ore  bodies in the  plane of the lode,  including 

t h a t  i n  t he  I vein. 

There i s  no obvious rake t o  the  o re  bodies bu t ,  rather, 

they  l i e  as i r r e g u l a r  pod-like massea i n  the lode. I n  some the 

long a x i s  of t he  pod i s  more o r  less hor izonta l ,  and t h i s  f a c t  

has made necessary t he  d r iv ing  of s eve ra l  sub-levels a t  sho r t  

v e r t i c a l  i n t e rva l s .  

According t o  Starr  r e l a t i v e l y  s t eepe r  s ec t ions  of t he  

lode are  i n  general  t he  most favoraole  f o r  t h e  occurrence of ore  

bodies. 

There is a tendency f o r  the  o r e  i n  t h e  present  s toping 

ground t o  be l imi t ed  o r  bounded by s l i p s  which s t r i k e  normal t o  

the footwal l  of t h e  lode and d ip  45 t o  80 degrees t o  t he  math- 

west. These s l i p s  do not o f f s e t  the  footwal l  but  some do off- 

set  t h e  hanging w a l l  of t he  lode. 

Bedding i s  only l o c a l l y  seen i n  the a r g i l l i t e s  and i n  

only a very f e w  pJaces can it b e  d e f i n i t e l y  recognized. How- 

ever ,  an impression is gained tha t  might be important and is 

worth s e t t i n g  down even though the evidence f o r  i t  is extremely 

scanty. I n  sho r t ,  the present  known zone of o re  deposi t ion 

appears t o  lie on o r  near  a plunging sync l ina l  r o l l  i n  the major 

8 t ruc tu re .  The plunge of t h i s  sync l ina l  r o l l  is a b i t  f l a t t e r  

on the average, apparent ly ,  than t h e  lode. This concept has not  

been subs t an t i a t ed  by the  few observable outcrops on t h i s  s ec t ion  

of t he  property. 

The  two s t r u c t u r a l  concepts pu t  forward here, one of the 
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memanics of rock f a i l u r e  along the  course of t h e  lode  and the  

o ther  of l o c a l i z a t i o n  wi th in  the lode  on an a x i s  of fo ld ing ,  a r e  

unsupported by pos i t i ve  f a c t u a l  evidence, but i t  i s  f e l t  t h a t  they  

form use fu l  working hypotheses which should oe of value  even i f  not  

e n t i r e l y  cor rec t .  

Accompanying t h i s  r epor t  a r e  two maps on a scale of 1 

inch t o  200 f e e t ,  one of the Standard, Alpha and Echo l e v e l s  and 

the  o the r  o f  the lode and o re  bodies where they can be p lo t t ed .  

These maps were compiled i n  1943 by C.C. Starr .  

MAMMOTH 

The Mammoth is a t  an e leva t ion  of about 5,000 f e e t  on 

the  s teep  northern va l l ey  wall of S i lve r ton  Creek, A s t eep  road 

l eads  t o  it from the  Standard, and a t ramline extends from No. 7 

a d i t  t o  the m i l l  a t  Silverton;.  

The h i l l s i d e  is sub jec t  t o  many snow s l ides ,  and winter  

is no t  exac t ly  pleasant .  The road becomes blocked and the camp 

i s  surrounded by l i v e  s l ides .  The t ramline i s  not used f o r  t r ans -  

po r t ing  men, and i n  most winters  t h e  property has been shut  down, 

It i s  believed tha t  the winter  of 1942-3 was the only one during 

which operat ion w a s  continuous. 

The ve in  d ips  45 degrees southward, a l i t t l e  more s teep-  

l y  than  the h i l l s i d e ,  and has Deen opened by 5 adi ts  between 

e leva t ions  o f  3,028 and 5,809 f e e t .  There are 7 l e v e l s ,  a p a r t  

from some sur face  work, including shor t  ad i t s ,  The vein has been 

developed underground f o r  a maximum length  (on No. 7 l e v e l )  of 

920 f ee t ,  Ore is developed i n  4 ore  bodies on Nos. 2 ,  3 and 4 

l e v e l s  f o r  an average aggregate length  of about 400 f e e t .  These 

o re  bodies a r e  from 3 t o  10  fee t  wide and are normal examples of 
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Slocan ve in  depos i t s .  Between Nos. 5 and 7 l e v e l s  t h e r e  i s  one 

p ipe- l ike  o re  Uody from about 25 t o  70 f e e t  wide and 90 t o  190 

f e e t  long. The upper l i m i t  of this o r e  body is  somewhere between 

Nos. 2 and 4 l e v e l s .  

All known o r e  is mined ou t  above No. 4 w i t h  the  except ion 

of some o r e  above No. 2 that  i s  too badly oxidized t o  m i l l .  One 

block of o r e  remains above No, 5 ,  on which s t o p i n g  has begun. 

T h i s  i s  on a %ormal" s e c t i o n  of t h e  vein.  A former s tope  on t h e  

large o r e  body w a s  l o s t  about 40 f e e t  aoove 5, but some at tempt  

may be made t o  rec la im it. Almost t h e  e n t i r e  ou tput  comes from 

s topes  above Nos. b and 7 l e v e l s .  

Product ion during the l a t t e r  p a r t  of 1943 was 75 t o  80 

tons  p e r  day. Stoping i s  by square set  i n  t h e  b ig  o r e  body and, 

due t o  t h e < b a d l y  sheared na tu re  of t h e  ground, great care has t o  

be taken. I n  t h e  upper l e v e l s  heavy s t u l l i n g  w a s  found t o  give 

s u f f i c i e n t  suppor t ,  and many s e c t i o n s  a r e  s t i l l  open af ter  6 o r  7 

years .  

The grade of o r e  i s  not  known. Assay records  were no t  

seen,  and t h e  ground is  so t i g h t l y  timbered tha t  l i t t l e  o r  no o r e  

can be seen i n  p lace .  

Mining c o s t s  are repor ted  t o  have been as  low a s  $4.30 

per t o n ,  and could De he ld  a t  about t ha t  f i g u r e  under more normal 

and e f f i c i e n t  ope ra t ing  condi t ions .  

A c a r e f u l  record  of all geo log ica l  data is kept  by Starr ,  

inc luding  geologica l  f l o o r  p l ans  of the square s e t  s topes .  No 

development i s  being done, a l though an 8 th  l e v e l  i s  contemplated 

f o r  t h e  f u t u r e  , 
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G e o l o a  

Only one day was spent  on the proper ty ,  so t h e  wri ter  

has nothing t o  add t o  Cai rnesf  d e s c r i p t i o n  i n  Memoir 184. Cairnes  

s t r e s s e s  t h e  f a c t  tha t  t h e  s t r u c t u r e s  i n  t h i s  s e c t i o n  a r e  complex 

and S ta r r ,  who has done more d e t a i l e d  work, s u b s t a n t i a t e s  t h i s  

opinion. 

The w r i t e r  gained one impression of t h e  l o c a l i z a t i o n  of 

mine ra l i za t ion  tha t  he  cannot s u b s t a n t i a t e ,  bu t  t he  impression 

w a s  so s t rong  tha t  it i s  worth wh i l e  p u t t i n g  forward. The Mammoth 

o r e  zone appears t o  be l o c a l i z e d  on a f o l d  i n  t h e  sedimentary 

s t r u c t u r e .  T h i s  seems t o  be more of a bend o r  f l e x u r e  than a 

sync l ine  o r  a n t i c l i n e ,  as no symmetry i s  ind ica t ed .  It forms a 

zone of weakness and crumpling a long  which the  large pipe- l ike 

o r e  body was formed. The o r e  zone plunges down the  dip  a t  about 

45 degrees,  roughly conforming, i n  s p i t e  of i r r e g u l a r i t i e s ,  with 

the s t r u c t u r e .  Bedding can r a r e l y  be p o s i t i v e l y  i d e n t i f i e d  any- 

where i n  t h e  mine except i n  the No. 7 a d i t  c ros scu t ,  b u t  t h e  gene ra l  

impression gained i s  one worth consider ing and worth making some 

e f f o r t ,  underground and on the su r face ,  t o  prove. 

Following the  same l i n e  of reasoning t h e  apparent  f a c t  

i s  tha t  o r e  bodies t end  t o  occur  i n  ve ins  i n  t h i s  s e c t i o n  beneath 

r i d g e s  and not beneath gul leys .  

t h e  p re sen t  su r f ace  can have had no e f f e c t  on the  formation of o r e ,  

it is not  a far c r y  t o  suggest  t h a t  same f a c t o r s  of s t r u c t u r e  which 

have l o c a l i z e d  o r e  depos i t i on  have also l o c a l l y  inf luenced  eros ion ,  

I f  t h i s  is t r u e ,  and obviously 

i.e., l o c a l  

The concept 

topograpay t o  some degree o u t l i n e s  l o c a l  s t r u c t u r e s .  

i s  vague but  i n t e r e s t i n g ,  t ha t  o r e  depos i t s  are  r e l a t e d  

I 

i 
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t o  topography through t h e  in f luence  of sedimentary s t r u c t u r e s .  

The w r i t e r  b e l i e v e s  tha t  t h i s  is p a r t l y  so ,  bu t  i s  ready t o  ad- 

m i t  that  proof would be d i f f i c u l t .  

gene ra l ly  held and one t h a t  might be of great bene f i t  t o  explor-  

a t i o n  in some s e c t i o n s  of t h e  camp. 

Reserves and f u t u r e  

It i s ,  however, a view n o t  

No tonnage e s t ima tes  can be made. The large o r e  body 

i s  made up of i n d i v i d u a l  masses of l e a d  and z inc  whose dis t r i -  

but ion  and o v e r a l l  ex t en t  vary from f l o o r  t o  f l o o r  i n  t h e  s topes .  

It seems ev ident  only tha t  mining under condi t ions  such as  t h e  

p resen t  (75-80 t ons  pe r  day) will cont inue f o r  a t  l e a s t  a year  

from October, 1943. 

f u r t h e r  development is c a l l e d  f o r .  

A f t e r  t h a t ,  although remnants might be l e f t ,  

Seemingly t h e  on ly  p o s s i b l e  development is t o  d r i v e  a 

T h i s  w i l l  have t o  be by new l e v e l  a t  say 150 f e e t  below No. 7. 

winze because an a d i t ,  below t h e  tram termina l ,  would be a t  a 

focus of snow s l i d e s .  An a d i t  could be dr iven i n  summer t o  pro- 

v ide  drainage,  and a ra ise  be dr iven  f o r  mining, o r  e l s e  a l a r g e  

bore-hole could be d r i l l e d  f o r  drainage and t h e  l e v e l  be dr iven  

from a winze. 

Another course of development could take t h e  form of 

d e t a i l e d  su r face  i n v e s t i g a t i o n  on t h e  course of t h e  vein.  The 

r idge  c r e s t s  are h e a v i l y  timbered and covered with overourden 

but  t renching ,  and ground s l u i c i n g  i n  t h e  s p r i n g  m i g h t  d i s c l o s e  

another  ore zone. The present  o re  zone w a s  found as a r e s u l t  of 

such work. - 


