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M. 6, Hobinson 

Geological mapping on the p a r t  of  t he  British Columbia 
Department of  Mines during the field sea8ons of 1945, 1946, 1947, 
and 1948 indicated that ore shoots in t h e  central  Slocan area 
a r e  situated in favourable structural l o c i .  Fxtension of this  
work t o  the Standard-Mammoth area dur ing  the f i e l d  seagons of 
1949 and 1950 mgga8ted the presence of  such a favourable struc- 
tural loous in  t ha t  sect ion o f  Yestern Exploration ground l y i n g  
between the Monarch tunnel and Emily Creek. T t  was therefore 
remommended that  the Company undertake more d8tailed p o l o g i c a l  
mapping In th i s  sec t ion  i n  order to gain as much information as 
possible. This work has been completed and the data obtained 
have been assembled on a p l a n  and a series of sect ions  by 
Mr. C.C. Starr, This report out l ines  the, writer's Interpreta- 
tion of the data co l l ec ted  by W. Starr. A m o m  thorough 
dilslcussion of the geology i a  presented i n  a r e p o r t  by MP. Starr. 

STR'ilCTUtiAL C 93WDITIONS FAVOURING OCCUhHENCE OF ORE IN 5; SLQCAN: 

Slocan ore shoots are  made up of sulphide minerals, 
gangue minerals, and rock fragments. The presence of rock 
fragments indicates that  mineralization took iAace in brscc i  a- 
filled sect ions  of lode zones. Geological mapping has shown 
that auch breccia zone8 have been developed where : 

( a )  lodes cut sharply acros8 bedding in sediments of tl-m 
3locan Crou?, and 

( b )  movement along the lodes has been at 8 large anzle 
to t h e  trace of bedding on the lode walls. 

The Slocan lode zones a t r i k e  northeaaterly t o  easterly and d i p  
at  approximately 50 to  60 degrees to the south. The hanging- 
walls have moved down and to the e a s t  with respect  t o  t h e  f o o t -  
walla. The sediments c u t  b y  the lodes s t r i k e  northwesterly 
and d i p  at varying angles t o  the northeaat and southwest, Xt i s  
evident, therefore, that conditions f avourable to the development 
of br8ccia bare most likely to  be prosent where the lode zones 
intersect sediments which d i p  at  low angles to the southwest. 
Beda with auch dips are t o  be found  along some limb-sections of 
recumbent folds which characterize the Slocan area. Such I s  
the case for the Payne, S l lvsrsrnl tn ,  Ruth, Queen B m a ,  Marmnoth 
and other ore shoots. 



STHUCTUHAL C O I E I T I O N S  IN T I E  MAhMQTH-EMILY CRFEK 
SFICTI9N OF WESmRN EXPL3HATI3N COMPANY GROUND: 

The Mammoth lode as it passes westward from the mine 
area to the Monarch tunnel  is bedded. Hence it is f i l l e d  with 
gouge and aheared rock which constitute d a v o u r a b l e  ground 
f o r  ore. Thia aectlon may therefore be eliminated as potential 
ore country. 

MI-* Starr's d e t a i l e d  plan and sections indicate that 
a large sect ion of westerly or aouthwesterlg dipping beds should 
be intersected by the Mammoth lode as it passes westerly from 
the Monarch tunnel. His data a l s o  require that the  l o d a  awing 
out of t h e  bedding within a short distance west of the Monarch 
tunnel. Hence it is probable that, within a few hundred f e e t  
or l ess  of the tunnel, the  lode-bedding relationships will be 
those required to develop breccia and hencs an ore zone. Such 
a relationship may exist f o r  several hundred f ee t  along the 
lode from the point where it swings away from the bedding. 

S UM MA RY : 

It cannot be s t a t e d  w i t h  certainty t h a t  ore  is present 
to the west of the Monarch tunnel at the elevation of the tunnel. 
It may be said, h O W 8 V e r ,  that geological aata gathered to date 
indicate that this is a favourable setting and is comparable 
with the settings of several o the r  Slocan ore shoota, 

Should the officials of t h e  Western Fxploration 
Company decide to explore the favourable ground, the writer 
would r ecomend underground work from the Monarch tunnel 
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HEFORT OM GEOLOGY OF aaANilldOTH-STANDARD MINE AREA 
OF THE WEXIERN EXPLORATION CO. LTD. 

BY 
Chaa. C. Starr 

The purpose of this geological  study during the  
s w e r  of l \ j b l  waa to determine whether condi t i ons  were f 8voc- 
able f o r  the occurrence of am orebody in the Mammoth veln- 
shear t o  the  w e s t  of  the present mine workings, and more 
a p e c i f i c a l l y  between the Monarch tunnel and Emily  Creek. 
detailed geology was done b y  me, andhasod on the Company's 
topographical map and new surveys by their  engineers. This 
is aupplenlented by less d e t a i l e d  napping around the borders 
of the central area from maps by Cr. M.C. Robinson, and o t h e r s ,  
who also  con t r ibu ted  their  very valuable knowledge of the 
broader aspects of t h e  geological  s t ruc tu re .  

The 

hock outcrops  are well i nd ica t ed  on the map by the 
presence of d i p  and strike conventlons; where, none are shown 
there a re  no P O C K  exposures. 

The Mam.:loth Vein-shear is covered from t h e  Monarch 
gu lch  i'or some e i g h t  hundred feet to the west but i s  p a r t i a l l y  
exposed at the sumlit of the Breakover Ridge and f o r  a few 
hundred feet  t o  the east .  ;Nest of t h i s  r i d g e  lt i s  n o t  
exposed unt i l  it reaches b l l g  C r e e K ,  where there 1 s  an out -  
crop which has been opened by two small open cuts, from wnich 
point it shows at intervals  a s  a strong fault alonp the tunnels 
on the Robin claim.  The d i p  of the  vein, as mown on the cross- 
sect ions ,  i s  f l a t t e r  than the t r u e  d i p ,  s ince  the sec t ions  cut 
the vein a t  an angle of about 35 degrees with the  s tr ike ,  In 
the Mammothmfne workings the d i p  is approximately 45 dogrees 
south, but i s  believed to steepen t o  approxlmately 55 degreea 
Bout@, west  of the Monarch tunnel, 

No major fault was found in the area s t u d i o d  except 
tha t  along the Mammoth vein, The  throw of tkds f a u l t  is 
estimated to b e  around three hundred f e e t ,  wltn ths han-fng- 
wall ( s o u t h )  s i d e  hnvinq moved down and eastward with r e l a t i o n  
t u  the footwal l  s i d e .  

A minor f a u l t  is exposed near the south-west corner  
of the Minoru claim. It strikes N 70' ?'  and d i p s  80° north;  
the hanging-wall rocks have moved down and westerly soneth lng  
more than a hundred f e a t .  Tnia f a u l t  is i nd ica t ed  on Sec t lon  

, b u t ,  s ince  it could n o t  be traced for more than ti couple  ?? F" 



- 2 -  

of hundred f e e t ,  it i s  not projected far  on the plan, nor  
shown a t  a11 on t h e  o t h e r  Sections. 

The structure i n  the footwall of  the Mammoth vein 
i s  not shown on the Sect ions except on Sections " A A " ,  " A " ,  
and %'' , s i n c e  the various rock c o n t a c t s  would have to b e  
projected so far as to b e  qu i te  inaccurate a n d  of l i t t l e  value, 

However, the  limestone bed shown in the footwal l  of 
the v e i n  on Section "B" may reasonably be assumed to con tac t  
the v e i n  on Sections "c'' to "J" a l i t t l e  higher than the bed 
of. limestone on the hanging-wall s i d e  of the vein contact3 i t .  

The p l a n  map shows the surface d i s t r i b u t l o n  of the 
various rock types .  These are p l o t t e d  on the cross-sections 
by pro jec t ing  them on their d i p s  and a t r j k e s ,  and by drawing 
them p a r a l l e l  to the contacts of o the r  rock types exposed on 
the surface, The contacts as p l a t t e d ,  while no t  exact, should 
be, in general, r4easonably c lose  t o  correct, especially those 
that are fairly close to the surface. 

The rocks of t h e  m e 8  belong t o  the upper parpt of the 
Slocan Series of Triassic Age (Gr. C A .  Cnlrnes), and c o n s i s t  
of a r g i l l i t e s ,  quartzites ,  limestones and tuff's w l t h  occasional 
porphyritic d i k e s  and s i l l s .  In the map area the a r g i l l i t e s  
vary from moderately t h in  bedded, with tkln bands of limestone, 
to massive. Quartzite is generaw comparatively massive with 
obscure bedding planes. The limestones are often  i n t e r b e d d ~ d  
w i t h  thin banda of a r g l l l l t e  but have a tendency to be quite  
maasive. Considerable area8 of the limestone have been bltsached 
and s i l i c i f i e d  to the extent W i a t  they strongly resemble 
quartzite.  Th0 tuff (consolidated volcanic ash) i s  a hard,  
dark rock which weathers to a pock-marked brown; i t  i s  ofterL 
intorbedded with a considerable portion of  argillita. 

These pocks, with the exception 01' l imestone,  were 
originally laid down under water in an approx ima te ly  horizontal 
position b y  erosion from an e a r l i e r  land surface,  and eventually 
consolidated to rock by heat and pessure.  T h e  lime3tone was 
formed i n  place,  during perioda of l i t t l e  erosion, by c o r a l .  

Later,  earth movements p o a s i b l y  due to the  intrusion 
of the Nelson granite maas, f o l d e d  and crumpled the sedimentary 
rocks m i l e  they were still deeply buried;  still l a t o r  Kovenlent; 
developed t h e  vein and f a u l t  f r a c t u r e s ,  

The area mapped lies in a sec t ior i  folded into the  
shape of' a flattened reversed "S' '  , as  i s  b e s t  indicated on 
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Section " A A "  by the limestone member, a i t h  the  Mammoth mine 
aituated near the upper eaatern t u r n  of the  "53'' The other 
atrata f f t  #ell i n t o  t h i s  pattern, witn possible exception 
of the quartzite near the upper end of t;he Braakovsr ridge 
which, i n  order t o  fit the pattern, must be  presumed to merge 
i n t o  argillite and lose i t s  identity. 

STHI'CTUidiS FAVORABLF FOR OHE IN TfE SLOCAN AREA: 

Provinclal geologists who have spent several  seaaona 
in the study of the Slocan d i a t r i c t  as  61 whole have kindly 
given me 8 verbal swnmwg of t he conditions under which l a rge  
bodies of ore occur in pract ica l ly  a l l  of the profitable mines 
of the d i s t r i c t .  These conditions may be summarized aa  fo l lows:-  

1. A zone of intense crushing and brecciation to form 
praasagezi and open spaces through vhfch the mineral i%ing aolu- 
tions can penetrate and deposit  t h e i r  contained minera ls .  

2. Areas in which the  bedding of t h e  rocks has a r a the r  
f l a t  west d i p ,  where the vein has a roughly east  and west 
s t r i k e  and a south d i p ,  as most of them do. The reason f o r  
thia is that  moat  veins were f a u l t s  before t h e y  were mfneral-  
ieed and that the hanging-wall rocks moved down and eastward in 
re la t ion  to the foot-wall rocks, this causlng the motion to be 
acrws the ends of tne broken beds ra ther  than morenearly 
parallel to them, and therefore tending t o  shatter them and 
form 8 breccia. This action could be roughly illustrated by 
pressing the ends of two books together, then moving one a t  
r i g h t  angles t o  the l eaves  which would distort t h e  leaves much 
more then if the movement had beerr p a r a l l e l  to tns l o a v e s ,  

3. Practically all of  the productive orebodies of' the 
district occur where the vein makes an obtuse arigle with the 
bedding of the pocks. Where the bedding planes are bent o r  
fo lded so t h a t  they make an acute angle with the vein,  or are 
parallel t o  i t ,  the brecciation i s  absent, a mud-gouge takes 
its place, and the o r e  pfnchea out. 

4.  No rock type seems eapec ia l ly  favorable or unfavorable f o r  
ore except that  thin-bedded a l a t e y  argillltss, which do no t  
occur in the area under consideration, are  unfavorable. 

The Mammoth vein in the Monarch tunnel l i e s  in, or 

It seems q u i t e  
near ly  in, the beddlng planes of the rock and has an abnormal 
strike of N 60° 'lV, and dips 60° aouthwest. 
oertain that t h i s  v e l n  w i l l ,  within a moderate d i s t a n c e  west -  
ward, break away from the bedding planes and take i tsnormal 
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strike of approximately s a a t  and west. When this occurs 
conditions will, I believe, be favorable for the formation of m 
orebody; aag anywhere betrean a hundr@d to eight hundred f ea t  
weat of the vein-crossing in the Monarch tunnel, and at the 
approximate elavatlon of the tunnel. (See Plan and sec t ions  
"tt , "E.", and "F" ) . 

Conditions appear t o  be even more Favorable for ore 
a t  Section , and on ly  alightly l e s s  so a t  Sections "H" and 
*'Jrt, The drive from the Monarch tunnel to  Section '*T" would 
be, roughly, 1700 feet. Section "RW could also b e  reached 
by a tunnal, partly crosscut and p a r t l y  d r i f t ,  about 600 f e e t  
long a t  the aame e l e v a t i o n  a s  the Monarch tunnel, driven from 
near t h e  vein outcrop in % i l l y  Creek. 

The Monarch t unne l  seem t o  b e  at a f a i r l y  good 
elevation from which to prospect the vein and has t h e  big ad- 
vantage of no t  requiring a new camp or mad to pmspect  the 
two favorable areaa. 

Geological conditions seem t o  comply well with condi- 
tions under whioh ore has formed i n  o t h e r  producing mines in 
the d l s t r i c t ,  and I believe that the chances of  developing 
important new ore are sufficiently good to  justify the driving 
of at l e a s t  a thousand feet west along the vein from tne Monarch 
tunnel, and I recommend that t h i s  be done. 

After the f i r s t  favorable zone has been explored, f t  
should be possible to gather suf f ic ient  fu r the r  data to conrirrn, 
or otherwise, the a d v i s a b i l i t y  of c ontinuing exploration through 
the erscond favorable zone. 

It should be d i s t inc t ly  understood, before I t  is d e c i d e d  
to undertaker exploration work, that the geology indicates the 
strong probability thtit conditions similar to those under which 
orebodies occur in the majority o f  the profitable mines of  the 
Slocan dlgtr lc t ,  also occur west o f ,  and a t  the elevation of 
the Monarch tunnel. But the geology does not indicate the pre-  
sence of a p r o f i t a b l e  orebody except by Inference. 

The cost of driving through the first favorable zone 
(800 f e e t )  1 would est imate  a t  about ?!'20,000; through t h e  second 
favorable zone (1700 f e e t ,  total) a t  about &42,500. Your 
Manager, Mr. A.M. Mm, should b e  able to give you a more 
aocurate estimate. 

Hespec tf 1.111 y subm i t ted , 
Report accompanied by - 
1 P l a n  map 
11 Cross-sections. 

F e b r u a r y  20, 1952. 


