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l i e f e r  t o  Pdr. M.C . hob inson ' s  Questions and Notes o f  
July 1954 



(1) I‘OirTBL SiCTIdiT T 3  S T k .  7. 

( a )  The bedding  i n  D.H.  A 44 seems t o  average  abou t  t e n  
degrees f l a t t e r . ,  t h a n  the c o r r e s g o n d i n g  bedding i n  t h e  
crosscut . 
In D . 2 .  k 57 t h e  bedding ,  a s sumins  t h a t  t h e  s t r i k e  
i s  t h e  same, a p p e a r s  t o  be some 200 f l a t t e r  than i n  
t h e  c r o s s c u t  . 

I have n o t  r e c e i v e d  a t a b l e  o r  Giayam 
from which t h e  a t t i t u d e s  o f  b e d d i n s  i n  
L. Holes o f  varying d i p  cou ld  be com- 
pared. w i t h  those  i n  t h e  t u n n e l s .  

I f i n a l l y  dug a method o f  obtaining t h e  
r e q u i r e d  C a t &  o u t  o f  a D e s c r i p t i v e  
Geometry t ex t -book ,  b u t  i t  i s  t o 3  in- 
volved and s l o w  t o  use  much. 

( b )  X o t e  adciit ional h t a  on t h e  map h e r e w i t h .  

( c )  There seems t o  be a reasonably  g o o 5  check b e t m e n  t h e  
p o r t a l - c r o s s c u t  2nd t h e  surface e x c e p t  near t h e  gar- 
tal, where t h e r e  has e v i d e n t l y  b e e r  more c o n t o r t i o n  
on t h e  s u r f a c e  than i n  t h e  t u n n e l .  T h i s  i s  i l s o  t r u e  
of‘ t h e  Kelowna mapping. 

(a) 1 i t  S e c t i o n -  c o n f l i c t i n g  d i n s .  Sedd-ins a t t i t u d e  be- 
tween t h e s e  i s  aml -ox ima te ly  v e r t i c a l ,  and t h e r e  i s  
a g 9 a r e n t l y  SL small t i g h t  a n t i c l i n e .  The axis s t r i k e  
i s  abou t  nT 4 5 0  3 ;  t h e  g i t c h  i s  a ~ y m r e n t l v  q u i t e  f l a t .  
This a n t i c l i n e  i s  a l s o  i n d i c a t e d  o n  t h e  Kelowna map 
o f  t h e  t imiiel .  

( a )  

( b )  150 a t t i t u 6 c . s  a r e  d i s c e r n a b l e  i n  ,,.l c rossc ’d t .  T h e r e  

Lack o f  any MC”J d i , )  i s  undoubtedly  6h.e t o  f w l t i n g  
alons t h e  l o d e .  

a r e  vp,gw t r i - t c e s  o f  s t r i a t i o n s  on t h e  I<.., . i n  ;,l 
c roc ; scd t  ~ i c h  trend 450 domwarC(; t o  t h e  A. 
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Therlmajor swing" i n  t h e  l o d e  h e r e , i t  seems r e a s o n -  
a b l e  t o  assume, i s  caused  by t h e  swing i n  t h e  
bedding s t r i k e .  Bedding a t t i t u d e s  on t h e  s u r f a c e  
a r e  n o t  o b t a i n a b l e  f r o m  t h e  :Lanarc11 gulch  t o  f n r  
o r  f i v e  hundred f e e t  westward,  on account  o f  no 
o u t c r o p s  . 
u;! bo,and i n c l u d i n g ,  #3 c r o s s c u t  sham o r  obt i rse  a n w -  
l a r  r e l a t i o n s  do n o t  seem t o  rzffect  t h e  m i v r a l i z a t i o n  
much. However t h w c  i s  more r n i n e r a l i z a t i 3 n  in t h e  
p o r t s 1  c r o s s c u t ,  and i n  a dri l l  h o l e  e s t  o f  i t ,  than 
in $1, $2 o r  j+3 c r o s s c u t s ,  o r .  i n  o ther  w o r d s ,  t h e r e  
i s  m o r e  n i i n e r a l i z a t i o n  in t h i s  s e c t i o n  where t h e  
s t r i k e  a f  bedding  and l o d e  a r e  near lv  parallel. How- 
e v e r  i n  the  m i n e r a l i z e d  a r e a  west  o f  #5 c r o s s c u t  t h e  
bedding strikss a r e  a t  ob tuse  a n g l e s  t o  t h e  l o d e ,  ex- 
c e 2 t  c l o s e  t o  the ve in-shear  where t h e y  a r e  b e n t  
toward  g a r a l l e l i s m  wi th  t h e  l o d e .  

( 5 )  i l 6  - M18 and //3 c r o s s c u t  

( a )  anii ( b )  I s p e n t  n e a r l y  a week breaking rock  and l o o k -  
ing f o r  rock-changes  t o  d e f i n i t e l y  de t e rmine  t h e  
bedding  z t t i t u d e s  m d  r a r e l y  found e l c a r  c u t  changes 
i n  t h e  p a i n  o r  c o l o r  o f  t h e  rock .  
usually r e q u i r e d  t h e  use  o f  some i m s g i n a t i o n  t o  r e a d  
them. X o w w e r ,  I b e l i e v e  t h a t  f m m  S t n .  ff15 t o  M18 
and i n  t h e  77;3 c r o s s c u t  t h e  r ev i sc i i .  ?ttibz?:>s a r e  
e s s e n t i a l l y  c o r r e c t .  ( I  have v e t  t o  f i n d  i n  t h i s  
s e c t i o n  as c l e a r  bedding  as you (3obinson) found. i n  
a l m o s t  t h e  f i r s t  r o c k  broken  in #1 HSV c r o s s c u t .  In 
t h e s e  n o t e s  I have c a l l e d  t h i s  ' rg ra in-beddin& " )  

Those I found 

On t h e  ma? bedu ing  a t t i t i i d e s  msrkec7, r r C : l r ,  r r F * T ,  rr';?l o r  
r r T "  i n d i c a t e  that l lg ra in-beddinqrT f o u n d  was Good,  
Fair, T,'ieak ox' T r a c e ;  when no l e t t e r  i s  shown no 
grain was found. 

In $3 c r o s s m . t  I checked t h e  o r ig ina l  a t t i t i i d e s  and 
added a few more. A l s o  I have checksd a t t i t u d e s  be- 
tween S t a .  M17 a d  M18 and f ind  them ap9rox ima te lv  
c o r r e c t .  This i n d i c a t e s  fz small s y n c l i n e  whose axis 
i s  approx ima te ly  alonP: t h e  weak f r a c t u r e  d i p p i n g  NE 
j u s t  NE o f  3ta. 17 a,nd havim7 a p i t c h  t o  t h e  SE.  

The more o r  l e s s  E-W f a u l t s  dipping nor th  a p p e a r  t o  
change the  bedding a t t i t u d e s  s l i g h t l y  between S t a s .  
M15 and M16. 
a t  an ob tuse  a n g l e  t o  the  ma.joritv which mobably  r e -  
p r e s e n t s  a h e a l  crumple.  

O c c 2 s i o n a l l y  I f o u n d  weak YqrainT1 bedding 



P- 

!A, : i i i G -  west of  c i -ossci l t ,  the  r e n e r a l  s t r i k e  sf t h e  
bedding  szeins t o  m k e  an o b t i i s e  an:-rle iiiith tile c a u r s e  o f  
t h e  l o d e ,  a l t h o u T h  c l w e  t o  t h e  l o d e  t h e  bedCing s t r i k e  
has b 3 e n  d r a x a e d  wound t o  a p ? r o x i m t e l v  parallel t o  t he  
l o d e .  Be tween  ~$5 ,and #3 c r o s s c u t s  t h e  angle g r a d u a l l y  
d i m i n i s h e s  until at #3 i t  i s  a g p r o x i m 9 t e l y  F a r a l l e l  t o  
the l o d e .  Thence t o  t h e  eastward the  lode  i-.1 genera l  
f o l l o w s  t h e  curve o f  t h e  bedGina t o  t he  P o r t a l  c r o s s c u t ,  
a l though i n  d e t a i l  i t  must c u t  ac ross  #zeufe:\I b e ? s  occasion-  
a l l y  * 
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(11) 

From -& c r o s s c u t  t o  t h e  end o f  t he  t u n n e l  -the 
beddinq s t r i k e s  make obtuse angles w i t h  t h e  l o d e ,  ex- 
c e p t  where d r a w e d  a r o u n d  more o r  l e s s  parallel t o  t h e  
l o d e  by  t h e  movement alona i t .  West o f  #5 c r o s s c u t  
t h e r e  i s  a v e r y  n o t i c e a b l e  i n c r e a s e  i n  t h e  e x t e n t  3nd- 
i n t e n s i t y  o f  r o c k  b r e c c i a t i o n  and i n  the  amount o f  
q u w t z ,  c a l c i t e  and- m e t a l l i c  m i n e r a l s  as comnared  t o  
t h e  s e c t i o n  e a s t  o f  $5. 

A l o t  o f  new bedding  a t t i t u d e s  were t a k e n  h n e  and un- 
m i s t a k e a b l e  "grainTT was more common than i n  any o t h e r  
workins;; i t  ~vas h o w e v e r ,  d i f f i c u l t  i n  some cases  t o  g e t  
an a c c u m t e  d i p  and s t r i k e  f r o m  i t .  The two  beddin.: 
a t t i t u d e s  marked TTTIT abou t  15 f e e t  s o u t h  o f  Yta. EL38 a r e  
q u e s t i o n a b l e  . 

Your TTimL2ressionTT o f  swings i n  t h e  bedding  at t h e  
n o r t h  d i L q i n g  q u a r t z  v e i n  and a t  t h e  f a c e  a r e  e n t i r e l v  
c o r r e c t .  

Such swin;:s are n o t  i n  ev idence  o n  t h e  s u r f a c e ,  SO 
f a r  as rnapocil, and I b e l i e v e  t h e r e  i s  l i t t l e  chance o f  
f indin,.. them.  

I ke2t  i n  mind your suwes -L ion  t o  mar, L.N.X.  t r e n d i n c  
j o i n t s  an& f a u l t s  i n  t h e  t u u e 1  similar t o  t h e  one i n  t!@ 
c r o s s c u t  ($1 HI! c r o s s e l i t )  b u t  found few w i t h  t h e  ctbove 
s t r i k e  qn& a n o r t h  d i p ,  e i t h e r  wi th  o r  without quartz. 
There w e  %L few o f  that s t r i k e  and a s o n t h e r l y  d - i p ,  some 
o f  them with q u a r t z  and o c c a s i o n n l l v  tracps o f  z i n c .  The:J 
seem t o  be mostl:q i n  a m i n e r a l i z e d  a r e a ,  but nat Cl. o f  
t h e  111 . 

(12) Ti38 - 1131 
There i s  no doub t  i n  ray mind that t h e  bedclirg i n  t h i s  

section is draggec z g a i n s t  t h e  l o d t ; ,  bu t  t 9 e  evidence 
mos t ly  i x i c a t c e s  t h a t  i t  h:-.s b e e n  C - r a g ~ e d  i n  t h e  o p p o s i t e  
d i r e c t i o n  t o  t h e  one  ex::ected. In  othz-r  * d a r C s  not  

BUT TXUS 

The b e d d i n g  between S t a .  h133 an'-!- 1x25 i s  i n d e t e r -  
m i n a t e ;  t h e  v a r i a t i o n s  can13 lie Cue t o  l o c a l  convaiu3iDns 
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o r  t o  t h e  o e c r s q i o n a l  
z . t t i t u & e s  f r o n i  a s m d  
broken ,.;round- . 

d i f f i c u l t y  i n  ge 
1 f a c e  o f  l lqEt inr f  

t t i n z  ac 
, e s g e c i  

c ur :'L 

31 ly 
t e  

i n  

From S t  1. X25 t o  #6A c r o s s c u t  t h e  bedd ing  ler?.ns 
s l i g h t l y  t o w r &  lrArl t y se  ( R b o v e )  bat n o t  d e f i n i t e l y  s o .  

From ,7-Gii  crosscut t o  S t t .  Il2S t h e  bedd ing  attitw7es 
scem t o  s l i . ? h t l y  favor r rBrf  t:,me. From S t R .  M28 t o  1.929, 
where t n e  hsnain? wall o f  t h e  l o d e  is l o s t ,  t ' re bedciiny; 
d e f i n i t e l y  f a v o r s  r r * L 3 r 1 .  From S t a .  Y29 t o  X31 t h e  Z r i f t  
i s  i n  t h e  l o d e - s h e a r  and no bedd in9  was found.  T h i s  
s e e t i a n  i s  s a  c r u s h e d  and b roken ,  t h a t  i t  i s  d i f ' f i c u l t  
t o  o b t a i n  a f r e s h  f a c e  r o c k  of r x c e  than a h a l f  squai-e  
i n c h  i n  area. 

In tile v i c i n i t y  o f  this :ires on the  s u r f a c e  o u t -  
c r o : ~ s  a r e  w i d x l y  s c a t t e r e d ,  witii widely varyin:: s t r i k e s  
and n o s t l y  w e s t e r l v  d i p s ;  t h e r e  a r e  n o  s igns of' a 
similar s t r u c t - w e  t o  that i n  t h e  t u n n e l  and t h e r e  i s  
l i t t l e  o r  n o  s w q e s t i o n  o f  what t h e  s t r i i c t n e  may b e .  

(13) M30 - 31 
No rlgrain" o r  o t h e r  i n d i c a t i m s  o f  beddinq  were f m n d  
i n  t h i s  a r e a .  There ap2ea r s  t o  be a f a i r l y  wide and 
s t r o n g  shea r -zone ,  s t r i k i n ~  a b o a t  S SOo E and d i p l i n g  
a round 7 0 0  s o u t h  which jo ins  t h e  n;a,in v e i n - s h e a r  between 
S t a s .  M42 and- 2:':31. I doubt  i f  t h e  bedding h2s much t o  
d o  with t h e  observed  s h e a r  s ti* n6s. 

The cu rved  e a s t  d h p i n g  fr:-ictw;;s just west o f  
S ts l .  h32 have t h e  y e n e r s l  y3pearance o f  draEc,qed beddin..;., 
b a t  I :m,s 1maZble t o  find. tmv r r a a i n . r f  ;A t h e  s o i l t i  s i n e  
o f  t h e  Cirift t h e i r  a t t i t ; i A e s  check  w e l l  v i t h  t h o s e  in 
#2 1-1.L c r o s c u t ,  b u t  n o t  vri-th bedding  a t t i t u f i e s  t;q t ' ie  
ivestiv,a.rii. I am i n c l i n e d  t o  th ink  thev are bedding  
p l a n e s  91-311 '- ,.Gi.i.zh t h e r e  h ~ s  b e e n  s x i e  sliyxin.;.  

The m o s t  i m p o r t a n t  r e s u l t  o f  t h e  checking o f  the 
?donarch runnel geology i s  t h a t  i t  strongly suggests tha t tke  
h o r i z o n t a l  comgonent o f  t h e  movement a l o n y  tile l o d e - s h e a r  
i s  in  t h e  o p g o s i t e  d - i r e c t i o n  t o  t h a t  p r e v i o u s l y  s l a J o s e d ;  
more s g e c i f i c a l l y  t ha t  t h e  hmging  vial1 o f  t h e  l o d e  h2s 
move2 w e s t m r d  as comgared t q  t h e  f o o t i v a l l .  The d a t a ,  
g r o  and e m ,  i s  l i s t e d  below. 
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2 . *  In  #l F . h .  c r o s s c u t  - :‘L vague groove  i n  the X.!?!. 
p i t c h i n s  t 3  t h e  sou th  e a s t  al; 450 0 

4. In #5 .’i. c r o s s c u t  - Zaint  s t r i a t i o n s  ox t he  
p i  tc!iin..- 55’ d-ovm t o  t h e  so#i- t ;heast  . 

6 .  The usu3,l movsnient i n  t h e  i l i s t r i c t  02 s i m i l a r l y  
s t r i k i n q  f m l t s  i s  r e g o r t e d  t o  be t he  X . ’ A  moves 
d o i m  and. e a s t  w i t h  r e s 2 e c t  t o  t h e  F.-,/. 



3, In t h e  d r i f t  between S t a s ,  28 and 29 t h e r e  a r e  
s e v e r a l  bedding p l m e s  t h a t  show a sha rp  swinq t o  
t h e  eas tward  i n  s t r i k e  from nor th  and s o u t h  t o  
n e a r l y  e a s t  and wes t  , 

4, -4-t S t a ,  X32 f r a c t u r e s  ( ? )  which resemble  bedd ing  
planes swing eas tward  from a n e a r l y  N ,  and S.  s t r i k e .  

To sum u p ,  i t  Seems v e r y  prob3ble  that some 
p a r t  o f  t h e  movement along t h e  s h e a r  has been  o f  t h e  
hanging wall westward , 

The l o d e - s h e a r  e a s t  o i  #5 c r o s s c u t ,  where t h e  
s h a r p e s t  change i n  s t r i k e  o c c u r s ,  i s  compara t ive ly  
na r row,  has ti st rong gouge ~znci l i t t l e  o r  no q u a r t z  o r  
c a l c i t e  and no m e t a l l i c  m i n e r a l i z a t i o n .  blest o f  $5 
c r o s s c u t  t h e  l o d e  shea r  i s  w i d e r ,  more b r e c c i u t e d ,  
has a l e s s  c o n c e n t r a t e d  g o u g e ,  c o n s i d e r 2 b l e  r iuar tz  
an& c a l c i t e  w i t n  a ? x e c i . i b l e  amounts o f  l e a & ,  z i n c  
3rd s i l v e r ,  whic'?, i n  some , m r t s  belo1.v t ' i e  l e v e l ,  in -  
c r e m c s  t o  t h e  ) Jo in t  o f  b c i y  go92 o r e .  Th i s ,  i n  
conjunction vJith t h e  b e n t  b e d d i n p - s t r i k e  , coi i ld  con- 
c e i v e z b l y  b e  taken t3 inZic .? , te  f i - s t  3 \*rest ; t i ly  move- 
ment o f  t h e  hr,.n,.''ifl< mll  itdiicli  bent t h e  bzdd i x  Dlnnes 
e,.tstward, followed by 2n e m  t e r l v  rnmeeien-t o f  t i e  

f w  x j w m , l i z q , t i a n .  
~lonq t h e  s h e q r ,  t h s r z b v  o o c l i i i n . ~  9 hreccL3 zone 

The rnaifi v e i n  was c u t  a t  S t a ,  742-X and exposed 
a kidney o f  f a i r  o r e ,  Beddinq c l o s e  t o  t h e  v e i n  
a p p e a r s  t o  be b e n t  t o  t h e  r i g h t  b u t  t h e  d-ata a r e  some- 
what vaaue * 

S e v e r a l  beds  of  im9ure l i m e s t m e  l i e  midwav be-  
tween #l and #Z c r o s s c u t s .  



.A small a n t i c l i n e  occurs  a t  $2 c r o s s c u t  fol lowed by a 
s y n c l i n e ,  and a second a n t i c l i n e ,  a l i t t l e  e a s t  o f  #53 
c r o s s c u t .  -4 second sync l ine  i s  a t  130 f e e t  w e s t  a f  #3 
c r o s s c u t .  

160 

40 
750 59&O 

750+30 f t .  58O 

Bedding s t r i k e s  from #1 F A .  c r o  wx t  t o  Sta.758 are a t  
obtuse ana le s  t o  the v e i n ,  wi th  ve ry  few s t r i c t l y  l o c a l  
excep t ions .  

752 

755 

There i s  a l i t t l e  d e f i n i t e  evidence,  anywhere i n  the  
Hecla l e v e l ,  o f  bedding bent  and dragged t o  t he  eastward 
near t h e  L W ,  of  t he  v e i n ,  such as the re  is  on the Monarch 
level. What l i t t l e  evidence t h e r e  i s  c o n s i s t s  o f  two not 
e n t i r e l y  c e r t a i n  $ l anes  a t  #l F.W. c r o s s c u t  and bedding 
which i s  somewhat ben t  eastward,  b u t  only a t  one t o  two 
f e e t  from the H.W. o f  t h e  ve in .  (See #Z c r o s s c u t ,  xnd 
nea r  S t a t i o n s  750 and 752 and a t  #% c r o s s c u t , )  

On t h i s  l e v e l  bedding a t t i t u d e s  a r e  m o s t l y  far  
p l a i n e r  and clear c u t  than on the Monarch l e v e l :  t h e  beds 
a r e  g e n e r a l l y  thin-rer and TIRrainJ1 i s  more p l e n t i f u l .  How- 
e v e r ,  west o f  t h e  po rphyry  near S t a .  757 i n  s o f t ,  b l ack ,  
vvdeadvl A r g i l l i t e ,  bedding planes a r e  obscure and no rTgrainrl 
was f o i u d .  So far as I can r e c a l l ,  I have never  found rock  
l i k e  t h i s  elsewhere on the pro;?erty.  

D t s t  o f  m i d w a x  between S t a s .  744 and 745 the  form- 
a t i o n  i s  mostly hard A r a i l l i t e  o r  A r ~ i l l a c e o u s - q u a r t z i t e  
w i t h  occas iona l  beds of l imestone.  West o f  t h a t  :,oint the 
rocks  a r e  predominantly r a t h e r  s o f t  A r g i l l i t e  w i t h  a l m o s t  
no q u a r t z i t e  such as is  common on the Monarch l e v e l .  

There i s  more d i f f e r e n c e  than s i m i l a r i t y  between 
the  two l e v e l s .  

A t  and  e a s t  o f  Sta.  750 t h e  v e i n  on the  two  l e v e l s  
i s  n e a r l y  p a r a l l e l  and d i p s  600 t o  650. 
west o f  S t a .  750 the  s h a r p e s t  curve i n  the v e i n  o c c u r s  and 
thence t o  t he  f a c e  a t  S t a .  758 (May 1st f a c e )  t h e  v e i n  i s  
much f l a t t e r  as shown i n  the fo l lowing  t a b l e :  

A t  a few f e e t  

S t a .  m Distance Distance % /%3* ft. 

' 758 
220 

100 
480 

4 5 p  
200 

4 3 O  

The bend in t he  v e i n  t h e r e f o r e ,  plunges 410 S 4 5 O  
t o  500 e a s t  f r o m  t h e  Monarch l e v e l  t o  the  Hecla  l e v e l .  
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o r  not 

To d a t e  t h e r e  i s  l i t t l e  t o  i n d i c a t e  whether,the m e  
body found be low the  Monarch l e v e l  i n  d r i l l  ho le s  i s  the  
same body as tha t  opened a t  t h e  present  end of  the  Hecla 
d r i f t .  If they  a r e  p a r t s  of the same orebody i t  would 
have a r a t h e r  f l a t  rake  t o  the south-south-west,  

The ques t ion  o f  the r e l a t i v e  movement along the  
shea r  of the hanging w a l l  r e l a t i v e  t o  the f o o t w a l l  has 
not been determined.  Cont rad ic tory  data which are pla in  
t o  be seen  could appa ren t ly  only be  r e c o n c i l e d  by assum- 
ing that movement along the  shea r  had, a t  Some s t a g e ,  r e -  
versed  t h e  d i r e c t i o n  o f  i t s  h o r i z o n t a l  components o f  move 
ment. 

There a r e  strong i n d i c z t i o n s  that t h e r e  have been 
a t  l e a s t  two s t a q e s  o f  f r a c t u r i n e  and m i n e r a l i z a t i o n .  The 
first and st ron,qest  b r e c c i a t i o n  was healed  by c a l c i t e ,  
w i t h  l i t t l e  qua r t z  and r a r e  t r a c e s  o f  z inc .  L a t e r ,  the  
healed b r e c c i a  was again broken and m i n o r  qua r t z  and 
c a l c i t e  wi th  l e a d  and z inc  were depos i t ed ,  o f t e n  i n  oDen 
c a v i t i e s  i n  banded forms o r  i n  kidneys wherever t h e  miner- 
a l i z a t i o n  could p e n e t r a t e .  

I t  seems e n t i r e l y  poss ib l e  t h a t  one of  t h e s e  move- 
ments might have r e v e r s e d  the movement o f  the  o t h e r .  

"!', 
Charles C .  S t a r r  
M a y  1, 1955 


