
LEECH RIVER AREA, VANCOUVER ISLAND 
(92B/5, 12) 

By G.E.P.  Eastwood 

INTRODUCTION 

Place r   go ld  was mined  from the  Leech River i n  q u a n t i t y  i n  1864  and  has 
been   t he   ob jec t   o f   i n t e rmi t t en t   p rospec t ing  and small-scale mining  since 
then. The r iver  name has  been  used  for  the  metasedhnentary  hedrock 

jux taposes   t he  Leech  River  Formation  against   the Ebcene  i-letchosin b a s a l t  
format ion  on  which the  placer d e p o s i t s  rest and f o r  a m a j o r   f a u l t  which 

sugges t ions  as t o  i t s  age have  ranged  from  Carboniferous to Cretaceous.  
t o  the   south .  The  Leech River  Formation  has  not  been  dated,   and 

The format ion   conta ins  numerous qua r t z  v e i n s  ca r ry ing  txace amounts  of 
gold,   and  Clapp  (1917)  concluded  that   the placer gold was derived  from 
them. 

In 1981  and  1982, fou r   p l ace r  miners  continued t o  wxrk s e c t i o n s  of 

p rospec t ing ,  RDbert  Eeaupre  had by the  end  of 1981  fourtd gold  i n  small 
Martins  Gulch, when the  volume of water permit ted.   After   years   of  

q u a r t z   v e i n s   i n   r o c k s  of t he  Leech River  Formation  west  of  the  upper 
Leech  River.  In  1982  Grizzly Pock Serv ices   L td .   s ta r ted  to d r i v e  a 
wa te r - supp ly   t unne l   fo r   t he  Greater V i c t o r i a  Water District. I t  w i . 1 1  run 
from  Deception  Gulch  toward  the  end  of  the new road   a long   t he   no r th   s ide  
of  the  Leech  River.  In 1981 t h e  writer made a reconnaissance  survey  of a 
s t r i p  between  the mouth of   the West Leech River  and  the Sooke River.   In 
1982  the  reconnaissance  across  the  Leech  River  Formation was completed t o  
Sooke  Lake. Sec t ions  of the   tunnel  were mapped, and a de ta i l ed   su rvey  
was made of the  lower par t  of Martins Gulch (see Fig.   14) .  

The area may be reached  from  Shawnigan  Lake Road v ia  Sooke  Lake Main and 
Leechtown Main. The former  bridge  over  the  upper Sooke River is, gone, 
b u t   a t  low water t h e   r i v e r  c a n  be  forded by truck  immediately  above i ts  
conf luence  w i t h  the Leech River. A l t e r n a t i v e l y ,  access w a s  from Saoke 
v i a   P a c i f i c  Forest Products'  Eoneyard  road. As haul ing  was i n  p rogress  
on  week days,  a r a d i o  was borrowed  from the  company.  The Greater 
V i c t o r i a  Water District  has   locked  gates  a t  the Sooke Iake  spj.llway, 
n o r t h  of  Macdonald Iake,  and on the  road  a long  the  north  s ide  of   the 
Leech  River  due  south  of  Macdonald Lake. In   addi t ion   to   bor rowing   keys ,  
i t  was n e c e s s a r y   t o   o b t a i n  permits f o r   s p e c i f i c   d a y s   t o  e n t e r  t h e  
watershed  behind  the  spil lway  gate and the Macdonald Road ga te .  

The p r i n c i p a l   t o p o g r a p h i c   f e a t u r e s  i n  t he   a r ea  are a r i d g e   i n   t h e  

between  the  tunnel  portal   and Sooke  Lake.  Macdonald Idke l ies  on the  
no r thwes t ,   t he   va l l eys  of t h e  Leech  and  Sooke  Rivers,  and a l a r g e   b a s i n  

h i l l   t o   t h e  east .  Martins  Gulch is a c t u a l l y  a V-shaped creek   va l ley   wi th  
l e v e l   f l o o r  of a v a l l e y   t h a t   s e p a r a t e s   t h e   r i d g e  from ,3 low, i r r e g u l a r  

a moderate   gradient .   Cutcrop is  semicontinuous i n  the  lower  half  of the  
gulch   and   a long   the   sec t ion  of t he  Leech  River  between  the  end  of  the 
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north-side  road  and lowest outcrop  area shown on Figure 14.  Exposure is 
f a i r l y  good to   t he   sou th   and  east  of  Sooke  Lake  and i n  road  cuts   between 
t h e   c a b i n  and a p o i n t  west of  Macdonald  Lake.  Elsewhere  outcrop is  
pa tchy  or nonexis ten t .  

GENERAL GEOLOGY 

metamorphosed  mixed c l a s t i c   s ed imen ta ry   rocks .  D i s t i n c t  l a y e r s  of 
The leech  River   Formation  in   this  area consis ts   mainly of deformed  and 

metamorphosed t u f f  and   vo lcanic   b recc ia  are exposed i n  Msrtins Gul.ch and 
o n  Leechtown Main.  Unbedded l i g h t   g r e y   b a n d s   i n   t h e   f i r s t  f e w  metres of 
t h e  water tunnel  and i n  exposures   around  the  portal  may also have  been 
t u f f s .  Unbedded g r e e n i s h   g r e y   s c h i s t s   i n   t h e   s p i l l w a y  and nor th   a long  
Leechtown Main are evidently  Clapp's  'Malahat  volcanics. '   Northward 
t h e s e   s c h i s t s   a r e   i n c r e a s i n g l y   g r a n i t i z e d  and pass g r a d a t i o n a l l y   i n t o  
g r a n i t i c   r o c k s   t h a t  Clapp ass igned   to   the   Cblqui tz .   Thin   shee ts   o f  
s l i g h t l y   g n e i s s i c   g r a n i t i c   r o c k  are exposed i n  a road c u t  on t he   no r th  
s i d e  of  the  Leech  River  about 800 metres west of the new br idge .  

Mixing  of  the  sediments was accomplished  mainly by i n t e r b e d d i n g   b u t  also 
by  incomplete or poor  sorting.  Definite  graded  bedding was not  found. 
The rocks are d e s c r i b e d   i n  terms of  the  metamorphosed  end members, 
q u a r t z i t e ,  s i l t i t e ,  and a r g i l l i t e .  The quartzi tes  are Eine  grained  and 
medium g rey   t o   wh i t e  i n  colour.  The t h i c k e r   q u a r t z i t t ?   u n i t s  commonly 
have a massive  core,  with  beds  above  and  below  delineated by pa r t ings   o f  
s i l t i t e  or a r g i l l i t e .  lhe s i l t i tes  are gene ra l ly   da rk   g rey   t o   b l ack ,  bu t  
a re  medium t o   l i g h t   g r e y   a l o n g   t h e  Leech River,  and, i n  one d i s t i n c t i v e  
u n i t   i n   M a r t i n s  Gulch,  they  are  yellow.  lhey are uniformly  thin  bedded. 
The a r g i l l i t e s  are b lack ,   do   no t  show in te rna l   bedding ,  a.nd are ph!y l l i t i c  
t o   s c h i s t o s e .  

a s  a reference sec t ion .  Numerous d r a g f o l d s   i n d i c a t e   t h a t   t h e  :section 
The we l l - exposed   s ec t ion   i n  Martins Gulch was mapped i n   d e t a i l   t o   s e r v e  

faces u n i f o r m l y   t o   t h e   n o r t h .   D e f i n i t e   s t r a t i g r a p h i c  tops were not  found 
but,  assuming the whole s e c t i o n  is not   overturned,  the f o l d   p a t t e r n  is  

a n t i c l i n e .  The rocks  were g rouped   i n to   s t r a t ig raph ic   packages   r e f e r r ed  
t h a t  of  younger  beds  r iding  southward  over  older  toward  the crest of an  

and  the  upper par t  is poorly  exposed,  any  system  of  designation  has to be 
t o  as un i t s .   S ince   t he   base   o f   t he   l eech   R ive r  Formaticm is  not  exposed 

a r b i t r a r y .  The d i s t i n c t i v e   v o l c a n i c  u n i t  was ass igned  No. 100,  and the  
o t h e r   u n i t s  numbered accord ingly .  An i n f e r r e d   f a u l t  bethzeen u n i t s  7 5  and 

complete. The u n i t s  are shown i n  p l an  on Figure 15 and the i r   l i - t ho loqy  
7 6  may s i g n i f y  a gap,   but   otherwise  the  sect ion  appears   to   be  most ly  

i s  summarized in   Table  1. The d i f f e r e n c e  i n  e leva t ion   be tween  the   base  
of u n i t  104  and the  road embankment is about  150 metres. 

north-side  road  and less c o n f i d e n t l y   i n   t h e   e x p o s u r e s  800 metres west of 
The con tac t   be tween   un i t s  66 and 67 can   be   i den t i f i ed  ne8.r the  end  of   the 

t h e  new br idge   over   the   l eech  River. Using the traces of t h i s  (contact 
de r ived  on F igu re   14 ,   t he   qua r t z i t e   un i t   sou th  of  Macdcnald  Lake should 
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vo lcan ic  u n i t  on Leechtown Main with u n i t  100 i s  t h e r e f o r e   p o s s i b l e ,  
correlate with any o r  a l l  of u n i t s  84, 86, and 88. C o r r e l a t i o n   o f   t h e  

a l though i t  is not  exposed  on  the  road  near Macdonald  Lake. The tunnel  
a s  shown rep resen t s  i t s  p o s i t i o n   i n  mid-June. The inne r  part  is mainly 
s i l t y   a r g i l l i t e  a n d   a r g i l l i t e ,   w i t h   i n t e r b a n d s   o f  s i l t i t e .  Three  quartz- 

q u a r t z i t e   u n i t s   i n  Martins Gulch. Ihe o u t e r  part  of t he   t unne l  is  d r iven  
i t e  uni ts   between 690 and 500 metres from  the portal  are comparable  with 

a r g i l l i t e .  A c o v e r e d   s e c t i o n   n o r t h e a s t   o f   t h i s  i s  probably  underlain by 
t h r o u g h   a r g i l l i t e   a n d  s i l t i t e ,  and  exposures   around  the  portal  are mostly 

r e c e s s i v e   a r g i l l i t e .  The v o l c a n i c   r o c k s   o v e r l i e   s i l t y   a r g i l l i t e  a t  the  
junc t ion   of   the   sooke  Lake and   kechtown  roads ,   bu t   quar tz i te   and  si l t i te 
on  the  Canadian  Nat ional   Rai lway  l ine  to   the east, i n d i c a t i n g  a discon- 
f ormi t y .  

Unit 

104 

103 

102 

101 

100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 

89 

TABLE 1. STRATIGRPPHIC  SECTION I N  LWER MARTINS GULCH 

L i t h o l o g  

b l n l y  b l a c k   a r g l   I l i t e ,   w i t h   m i n o r   q u a r t z i t e   i n t e r b e d d e d  I'n t h e  lower 
p a r t   a n d   g r e e n i s h  beds, p r o b a b l y   a l t e r e d   t u f f s ,   l n t e r b e d d e d   i n   t h e  
upper p a r t  of t h e  exposed  section. 

b s t l y   t h i n l y   I n t e r b e d d e d   q u a r t z i t e   a n d   a r g l l l l t e ,   w i t h   d a r k   g r e y  

t h e  top. 
si i t l t e   a t   t h e  b a s e   a n d   i n t e r b e d d e d   q u a r t z i t e   a n d   d a r k   g r e y   s l l t i t e   a t  

l n t e r b e d d e d   l i g h t   g r e y  slltlte m d   b l a c k   a r g i l l i t e  I n  t h e  lower pa r t ,  
o v e r l a i n  by mostly a r g l  I lite 

Main ly   dark  s i  l t i t e  and less q u a r t z i t e ;   l a y e r s  of  a r g i  I I i t e   n e a r   b a s e  
and I n   t h e  upper t h i r d  

Pard l i g h t   g r e e n   t u f f   a n d   v o l c a n i c   b r e c c i a .  

b i n l y   d a r k   g r e y  SI I t i t e .  

Argillite, s i l t y   i n  lower  part .  

Mainly s i  l t i t e  and  quar tz i te ,   both  in terbedded  and  as  separate  layers.  
M i n o r   l a y e r s   o f   a r g i   I l i t e   a n d   a r g i   I l l t e   i n t e r b e d d e d   w i t h   q u a r t z i t a  

Mainly a r g i l l i t e ;  minor Interbedded s l l t l t e  and  quar tz i te .  

O la r t z l t e .  

p a r t :   I n t e r b e d d e d   a r g i   I l l t e   a n d   q u a r t z i t e   + p e r   p a r t   c o n c e a l e d  
Lower p a r t :   a r g i l l i t e ,   i n   p a r t   i n t e r b e d d e d   w i t h   s i l t i t e .   M l d d l e  

M a i n l y   q u a r t z i t e ,   w i t h  s i  l t l t e   a t  base  and  top. 

a r g l   l l i t e   I n   u p p e r   h a l f .  
Sandy s i l t i t e  I n  lower h a l f  and  mainly  interbedded s l l t l t e  and 

P a l n l y   a r g i l l i t e ,   s i l t y   i n   p a r t ;  some i n t e r b e d d e d q u a r t z l t e  i n  middle 
a n d   a t  top. 

Q a r t z l t e   I n t e r l a y e r e d   w i t h  less s i   I t y   a r g l l l l t e .  

q u a r z t l t e  
Sandy s l l t i t e   i n t e r l a y e r e d   w i t h  less  s i l t y   a r g l l l l t e ,   a r g i l l i t e ,  and 
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TABLE 1. STRATIGRPPHIC  SECTION I N  LOWER MARTINS  GULCH (Continued) 

U n i t  

88 

87 

86 

85 

84 

83 

82 

81 

80 

79 

78 

77 

76 

75 

74 

73 

72 

71 

70 

69 

68 

67 

66 

L i t h o l o g  

Ma in l y   qua r t z i t e ;   l n te rbedded   w i th   da rk  S I  l t l t e  I n  upper  part .  

I s r k   g r e y   a n d   b l a c k   s l i t i t e .   b o u t  50 per  Cent exposed. 

b s t i y  g r e y   q u a r t z i t e ,   w i t h  some I n t e r b e d d e d   d a r k   g r e y   s l i t l t e .  

a n d   q u a r t z i t e   w i t h  an i n t e r l a y e r   o f  s i l t y   a r g l  l i lt6 
L a r e r   h a l f :   s i l t y  a r g i l l i t e ;   u p p e r  h a l f :   t h i n l y   I n t e r b e d d e d   s i l t l t e  

Q a r t z l t e .  

Si i t y   a r g l   l l l t e   c o n t a l n l n g   I n t e r l a y e r s  ot ye1 low q u a r t z 5 1   I t i t e .  

Ma in l y   qua r t z i t e ;  some I n t e r l a y e r e d   d a r k   g r e y   t o   b l a c k  s i  I t l t e .  

~ g l I l l t e a n d s l l t y a r g l l l i t e .  

Dark  grey s i  l t l t e   c o n t a i n i n g   q u a r t z i t e  beds  and  layer. 

P r g l l l i t e a n d s l l t y a r g l l l l t e .  

V a i n l y  conpact   quar tz i te .  

Mainly b l a c k   a r g i   i i i t e ;  some q u a r t z i t e   i n t e r b e d d e d  i n  uppsr   par t .  

Maln ly  conpact, c l l f f - f o r m l n g q u a r t z i t e ;  I n  p a r t   d i r t y  and  Interbedded 
w i t h  s i  ltita 

P r g l i l i t e   c o n t a i n i n g  beds m d  lenses of quar t z i t e .  

a t  base  and  top. 
Canpact  interbedded s i l t i t e a n d   q u a r t z i t e   w i t h   t h i n l y   f o l i a t e d   s l l t l t e  

I n t e r b e d d e d   q u a r t z i t e   a n d   a r g i l l i t e  I n  l m e r   p a r t ,   o v e r l a l n  by s i l t y  
a r g l  I I it5 

M i x e d   u n i t ,   r a n g i n g   f r o m q u a r t z i t e   a t   b a s e   a n d   t o p   t o   a r g l   l l l t e  i n  
upper   ha l f .  

M a i n l y  a r g l  I laceous; maln l y  In te rbedded   qua r t z i t e   and  51 I t y  a r g l  I I i t e  

q u a r t z i t e   a n d   a r g l   l i i t e  I n  u p p e r   p a r t   w i t h  some I n t e r l a y e r e d   q u a r t z i t e  
I n  l a e r   p a r t ;  m a i n l y  a r g i l l l t e  i n  middle; mainly Interbedded 

and s i  itita 

M a i n l y  q u a r t z i t e ,  massive t o  slabby; 51 l t l t e   l a y e r   a t  base;  minor 
I nterbedded  argi  I I ita 

Prgi I I i t e .  

h n d y  51 l t l t e  and  in te rbedded  quar tz i te   and s i  I t i t e .  

S i l t y   a r g l l i i t e ,   w i t h  Some i n t e r b e d d e d   q u a r t z i t e  i n  upper   par t .  

M a i n l y  s l l t l t e   w i t h  some I n t e r l a y e r e d a r g l l l i t e .  
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Figure 15. Geology of k r t i n s  TuIch (for loca t ion  see Fig. 1 4 ) .  
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STRUCTURAL GEOLOGY 

Overal l ,   the   Leech  River   beds  dip and face   nor th-nor theas t  a t  moderate t o  
s teep   angles .   Loca l ly   they   have   over turned ,   s teep   south   d ips .  The 
s t r u c t u r a l   b e h a v i o u r  of  the  rocks is well displayed i n  Mart ins  Qdch. 
Mass ive   quar tz i te   does   no t  show fo ld ing   wi th in   ou tcrop  limits. Bedded 
q u a r t z i t e  is commonly c lose ly   d ragfo lded ,   wi th   l imb  d ips   decreas ing   to  as 
l i t t l e  a s  20 degrees i n  t he   cen t r e s  of some u n i t s .  The combination  of 
low i n t e r n a l   d i p s  and p i led-up   dragfo lds   has   g rea t ly   increased  t:te out- 

q u a r t z i t e  beds have been thrown i n t o  dragfo lds  t h a t  a.re approximately 
crop  width of many of t h e   q u a r t z i t e  u n i t s .  S i l t i t . e s  and i s o l a t e d  

i s o c l i n a l ,   w i t h   l i m b s   n e a r l y   p a r a l l e l   t o  a n  ax ia l   p lane   c leavage .  The 
c o n t a c t   d i p s   s h w n  on Figure 15 are   those  of nearby  unfolded  beds. 
Bedding  has  not  survived i n  t h e   a r g i l l i t e s ;   t h e y  show only a c leavage or 
s c h i s t o s i t y   p a r a l l e l   t o   t h e   a x i a l   p l a n e   c l e a v a g e .  Ihe : l a rges t   fo ld  seen 
i n  Mart ins  Gulch is an  overturned  syncl ine i n  q u a r t z i t e  :in the   upper   par t  

a n d   q u a r t z i t e   b e d s   i n   u n i t  73 show d rag fo lds   i nd ica t ing   ove r r id ing   t o  the 
o f   u n i t  72. Since  the  l i thology  does  not   repeat   north of t h i s   q u a r t z i t e  

ou t   a long   the   ax ia l   p lane   c leavage .  Some l a r g e r   f o l d s   a r e   i n d i c a t e d  i n  
south ,  it is assumed tha t   the   cor responding   an t ic l ine   has   been   sheared  

t h e   s e c t i o n s  west and  south  of Macdonald  Lake  and along  the  sooke  River 
b y   r e v e r s a l s   i n   t h e   d i r e c t i o n  of   overr iding,   but   they  do  not   appear   to  
r e p e a t  whole u n i t s .  

A t  the mouth  of Mart ins  Gulch, i n   t h e  Leech   R ive r ,   t he   s t ruc tu ra l   s ty l e  
changes. In t he   gu lch   s ec t ion  most dragfolds  are  complete,   whereas i n  
t h e   r i v e r  most  have  been  pulled  apart,  leaving  only  rod-like  thickened 
a x i a l   p o r t i o n s .  Also, drag fo lds   a r e  more  numerous, smal le r ,   and   t igh ter  
i n  t h e   r i v e r .   F i n a l l y ,   t h e r e  is a progressive  change i n  d i p  of f o l i a t i o n  
and remnant bedding  across the r i v e r   s e c t i o n .  Dips a r e   s t e e p   n o r t h  on 
t h e   n o r t h   s i d e   b u t   s t e e p   s o u t h  on the   south  s ide,   near   the Leec'h River 
f a u l t .  This changed s t y l e  i s  i n t e r p r e t e d   t o   r e p r e s e n t  a superimposed 
second  deformation i n  r e sponse   t o   i n i t i a l   compress ion  and subsequent 
tension  caused by movement on the   faul t   (Eastwood,  1982) .  

Quartz  veins are common in all t he  rocks, but  they are more abundant in 
a r g i l l i t e   u n i t s .  In t h e  Mart ins  Gulch sec t ion   there   appears   to   have   been  
l i t t l e  o r  no movement i n  t h e   a r g i l l i t e s   a f t e r   d e p o s i t i o n  of qua r t z  v e i n s  
a long  the f o l i a t i o n .  In c o n t r a s t ,   q u a r t z  i n  t h e   o u t e r   p a r t   o f   t h e  water 
tunne l  is i n  lenses and t h e   s c h i s t o s e   a r g i l l i t e   h a s  been  wrapped  around 

by a h igh   po l i sh  on t h e   s c h i s t   s u r f a c e   a g a i n s t   t h e   q u a r t z .  This s l i c k  
them, c r e a t i n g  a wavy t o   c u r l y   s c h i s t .   P o s t - q u a r t z  movement i s  ind ica t ed  

rock   presents  a ground-support  problem.  ?he  post-quarts: movement may be 
r e l a t e d   t o   f a u l t i n g .  M u l l e r  (1980)  has  postulated a Shawnigan f a u l t  

pos tu l a t ed   Su rvey   mun ta in   f au l t  which  juxtaposes   Ieech  Riwr  (and 
extending  a long Macdonald  Lake Valley and under  Sooke  Lake, o f f s e t . t i n g  a 

Malahat)   rocks  against   Colqui tz   gneiss .  However, as   a l ready   no ted ,   the  
Malaha t   s ch i s t s   pas s   g rada t iona l ly   i n to   t he   Co lqu i t z .  Any f a u l t  i n  t h i s  
p a r t  of  the area would have to   pass   southwes t   o f   the   sch is t s  and the 
sedimentary  beds  immediately  underlying them, and wou'Ld the re fo re  l i e  
wi th in   t he  Leech  River  Formation. Any movement under Macdonald Valley 
would  have to be s l i g h t   a s   t h e  u n i t s  appear to match  up ,across it. 
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Three small f a u l t s  are i n f e r r e d  to underl ie   Mart ins   Gulch  (Fig.   15) .  The 
nor th   one  i s  ind ica t ed  by r i g h t  hand o f f s e t  o f   t he   con tac t s  of u n i t  100, 
a n d   n o r t h e r l y   d e v i a t i o n s   i n   t h e   s t r i k e s   o f   b e d s   c a n   b e   a t t r i b u t e d  t o  drag  
on t h i s   f a u l t .   A t t i t u d e s   i n  the v ic in i ty   have  a r g i l l i t e  of u n i t  75 
s t r i k i n g   i n t o   q u a r t z i t e  of u n i t  76; a f a u l t  i s  pos tu l a t ed  to separate 
them. Movement would have to be l e f t  hand, as u n i t  74 i s  t o o   t h i n   t o  be 

hand   o f f se t   o f  two f a i r l y   d i s t i n c t i v e   b e d s ,   r e p r e s e n t e d  by bedding 
the   con t inua t ion   o f  76. A small f a u l t  i n  u n i t  71 is ind ica t ed  by r i g h t  

symbols  with  80-degree  dips.. An open   c r ack   i n   un i t s  71 and 72 l o c a l l y  

o t h e r  small c r o s s - f a u l t s  i n  the  area, which  could be de tec ted   wi th  good 
con ta ins   my lon i t e ,   bu t  no offse t   could   be   de tec ted .   There  are doub t l e s s  

exposure   and   de ta i led  mapping. 

AGE  AND CORRELATION 

No radiometric  ages  have been obtained  f rom  the  present  area. The 
n e a r e s t   d a t e d  samples (Wanless, et dl., 1978) are from  800 metres 
southwest   of  West Leech F a l l s ;   a c t i n o l i t e   s c h i s t   y i e l d e d  a K/Ar age  of 
41.122.8 Ma and sills i n t r u d i n g  i t  an age of  36.722.6 Ma. The a c t i n o l i t e  
r e p r e s e n t s  a much higher  grade of metmorphism t h a n  is found in t h e  
p r e s e n t  area, and  evident ly  was produced by a Tert iary  metamorphic   event  
peneconternporaneous  with  intrusion. A minimum age   for   the   Leech   River  
Formation is imposed by t h e   f a c t  that  the   over ly ing   Malaha t   sch is t s   mus t  
pre-date   the  Colqui tz .   Muller   (1980)   quotes  K/Ar d a t e s   f o r   t h e   C o l q u i t z  
ranging  from 131 to  1 8 2  Ma. The Malahat  and  Leech  River  must  therefore 
be  of  Eonanza age   o r   o lder .  Of the   var ious   format ions  on Vancouver 

resembles  a common type  of S icker  volcanic   rock.  lbe Sicker  sedimentary 
Island,  they  most near ly  resemble the   S icker  Group. Unit  100 c l o s e l y  

beds  exposed i n  Chemainus River  are somewhat th icker   than   the   th in   Leech  
R i v e r   b e d s ,   b u t   t h e i r   l i t h o l o g y  i s  similar and  they  have  been  folded  in  a 
similar way. The volcanic-sedimentary  sequence appears to   be   reversed ,  
and i t  is sugges ted   tha t   the   Malaha t  and Mech  River   together  are 
cor re la t ive   wi th   S icker   vo lcanic   rocks ,   the   sed iments   accumula t ing  
d i s t a l l y   t o   c o n t i n u e d   v o l c a n i s m   i n   t h e   S i c k e r   t y p e  area. Recent  usage by 
Mul le r   and   o thers   has   been   to   inc lude   the   Malaha t   in   the   Leech   River ,   bu t  
i t  is  much t h i c k e r   t h a n   t h e   v o l c a n i c   u n i t s   w i t h i n   t h e  Leech River and 
a p p e a r s   t o   o v e r l i e  i t  d isconformably ,   therefore  i t  is  u s e f u l   t o   r e t a i n  i t  
as a separate   formation.  

ECONOMIC GE0UX;Y 

The writer was shown nugget  and  f ine  gold  recovered  from  the  gravels i n  

p ropor t ion  of the  numerous quar tz   ve ins   in   Mar t ins   Gulch   and   in   the  
Mart ins   Gulch,   but  no v i s i b l e   g o l d  was found in   t he   bed rock .  A small 

t u n n e l   c o n t a i n e d   a p p r e c i a b l e   p y r i t e .  of n ine   py r i t i c   ve ins   s ampled ,   on ly  
one   con ta ined   go ld   o r   s i l ve r   above   t he   de t ec t ion  limit, and i t  had only 
0 . 3  ppn gold.  Shear  and  gouge  zones  appeared  barren. 
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above, the  Malahat s c h i s t s   c o n t a i n  d isseminated   cha lcopyr i te  and bo rn i t e .  
In t h e  sp i l lway  of Sooke  Lake dam, under   the  br idge  and  for  some di .s tance 

This  is e v i d e n t l y  a local ized  zone,  as mine ra l i za t ion  was not  found i n  
road and r a i lway   cu t s .  However, t h e   s c h i s t s  pass ou t  of the  waters:hed a 
s h o r t   d i s t a n c e  eas t  of the  Canadian  National  Railway l i n e ,  and 
p rospec t ing   t he re   fo r  similar zones i s  warranted. 
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A radiometr ic   age was obtained i n  1982 t h a t   r e q u i r e s   r e v i s i o n  of t he  
concept   of   the   Sicker  Group. The geology  of  the Mount Richards  area is 
shown on B r i t i s h  Columbia  Minis t ry   of   hergy,  Mines  and  Petroleum 
Resources   Prel iminary Map 40 and  described i n  Geological  Fieldwork, 1979. 
Br ie f ly ,   S icker   vo lcanic   and  less sedimentary  rocks  are   intruded by l a r g e  
dykes  and  i r regular   s tocks  of   gabbro-l ike  shonkini te .   This  is the 
gabbro-diorite  of  Clapp  (1917) and ev ident ly   the   d iabase  of Mul le r ' s  
(1980a. 198Ob) sed imen t - s i l l   un i t .  A QWac Minerals  Limited  diamond- 
d r i l l   h o l e ,   d r i l l e d  i n  or  about  1972,  passed  through  part   of  the  dyke 
n o r t h  of Ereen  Lake,  and the  writer  logged  and  sampled  the  core. A 
hornblende   separa te  was made and  submit ted  to   the  Universi ty  of B r i t i s h  
Columbia f o r  K/Ar determina t ion .  J. Harakal  reported  an  age of 363+13 Ma 
and  commented t h a t   t h e   m a t e r i a l  was of superb   qua l i ty .  

The Sicker rocks have been traced i n t o  the type  area on B i g  Sicker  

were developed i n  the S icke r   rocks   p r io r   t o   i n t rus ion .  mus the  type 
Mountain,   where  they  are  similarly  intruded by s h o n k i n i t e .   S c h i s t   b e l t s  

S i cke r  is Middle  Devonian  and/or  older. The B u t t l e  Zake l imestone  has  

Permian.  %us it and o t h e r   P a l e o z o i c   d e p o s i t s   t h a t   p o s t d a t e   t h e  deform- 
been   da ted   pa leonto logica l ly  as Middle  Pennsylvanian OK poss ib ly   Ear ly  

h o s t   r o c k s  of Westmin Resources   Limited 's   But t le  Zake massive  sulphide 
a t i o n  and i n t r u s i o n   a r e   n o t   S i c k e r .  It is t h e r e f o r e   p o s s i b l e   t h a t   t h e  

depos i t s   a r e   no t   S i cke r .  
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