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Hydrogeol ogy of Sal tsprinq Is1 and 

Two main assemblages of rocks direct ly  underly Saltspring Island. The 
Napajmo Group of Upper Cretaceous aqe comprising sedimentary rocks l i e s  in 
t h ,  brthern half and the Sicker "Group" of Lower Jurassic t o  Lower Cretaceous 
age.comprisinp metavolcanic, metasedimentar-y, and intrusive rocks l i e s  i n  
the more mountainous southern half of the Island. To conform with Best's 
map, the Lower Cretaceous Tyee Quartz-feldspar Porphyrite and Sicker 
Gabbro-diori t e  PorPhyrite mapned by Clapp have been grouped with the Lower 
and Middle Jurassic Sicker Volcanics and Sicker Sediments and toqether 
are  refered t o  collectively as the Sicker "Group". The Nanaimo Group appears 
t o  represent sediments deposited t h r o u g h  a ser ies  o f  marine transgressive 
cycles each with a coarser-grained sedimentary formation leading s t ra t igraphical ly  
upwards t o  a finer-grained sedimentar,y formation; four such cycles may be 
observed on Saltspring Island. The qeneral direction of younginq i s  
northeastward. 
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Both groups have undergone deformation. The Sicker Volcanics and Sicker 
Sediments were involved i n  an ea r l i e r  phase of deformation probably i n  
Upper Jurassic time before the Nanaimo Group was deposited and just before 
the intrusion of the Tyee Quartz-feldspar Porphyrite and the Sicker Gabbro- 
d io r i t e  Porphyrite. The result ing main fold axes trend northwest-southeast. 
Both groups underwent a l a t e r  phase of deformation probably during Upper 
Eocene time. This phase of deformation i s  pervasive i n  the Nanaimo Group; 
the Sicker "Group" does not appear t o  have been much affected by t h i s  
l a t e r  deformation phase. Again the main fold axes trend northwest-southeast. 
Major fold structures on Saltspring Island result ing from t h i s  l a t e r  deformation 
phase include the Long Harbour and Kulleet Synclines, synclines a t  Ganges 
Harbour and Walker Hook, and an ant ic l ine a t  Southey Point. 

T i l l ,  glaciofluvial clravel and sand, and qlaciomarine clay deposits 
as well as recent colluvial and bog deposits comprise the unconsolidated 
deposits on Saltspring Island. Ti l l  and  qlaciofluvial gravel and sand ' 

deposits occur u p  t o  700 f ee t  and 500 f e e t  above sea level resoectively 
and occupy the lowlands northwest of S t .  Mary Lake and alonq valley bottoms 
and par t ia l ly  u p  valley sides between Booth Bay and Ganges Harbour and 
between Burgoyne Bay and Fulford Harbour and were probably formed when the 
l a s t  ice  sheet occupied the area about 12,000+ years ago.fGlaciomarine 
clay deposits qenerally occupy lowlands and valley bottoms nor th  and 
south of S t .  Mary Lake and in areas between Ganges Harbour and Fulford 
Harbour to  300 f ee t  above sea level and were probably formed a f t e r  the 
ice sheet retreated and while the area was s t i l l  submerged. The location 
o f  the glaciomarine clay deposits suggests the sea level a t  the time the clay 
Mas deoosited-, bfas' probably greater than 300 f e e t  above the present 
sea level ,  Recent colluvial deposits l i e  i n  scattered areas while bog 
deposits l i e  i n  low depression areas throuqhout the Island. 

The sequence of geoloqic events on Saltsprinq Island appears t o  
be a s  follows: 

1) depositi.on of Sicker Volcanics and Sicker Sediments 

2 )  deformation of these rocks 

3)  intrusion of the Tyee Quartz-feldspar Porphyrite and Sicker 
Gabbro-diori t e  Porphyri t e  
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4 )  low grade metamorphism o f  t h e  S icker  Vo lcan ics  and S i c k e r  Sediments 

5 )  erosion/nondeposi  t ion-unconformi  t y  
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6 )  d e p o s i t i o n  o f  Nanaimo Group through f o u r  mar ine t r a n s g r e s s i v e  c y c l e s  

7 )  deformat ion o f  b o t h  groups o f  rocks  

8) e r o s i  on/nondeposi t i  on-unconformi t y  

9 )  g l a c i a t i o n  

10) d e g l a c i a t i o n  
d e p o s i t i o n  o f  g l a c i a l  d e p o s i t s  

11) u p l i f t  of more than 300 f e e t  

12) d e p o s i t i o n  of r e c e n t  unconso l ida ted  d e p o s i t s .  

Most w e l l s  a r e  l o c a t e d  i n  t h e  denser populated c e n t r a l  p a r t  o f  S a l t s p r i n g  
I s l a n d  b u t  a l s o  i n  t h e  n o r t h  and south p a r t s  of t h e  I s l a n d  as w e l l .  The 
S i c k e r  'tGroupt' and t h e  Nanaimo Group supply  water  t o  most o f  these w e l l s .  
S p e c i f i c a l l y ,  t h e  f r a c t u r e s  , f a u l t s  and bedding sur faces- the d i s c o n t i n u i t i e s  
of the  rocks-prov ide  the main source of groundwater t o  w e l l s ;  p r i m a r y  p o r o s i t y  
o f  these rocks  i s  n e g l i g i b l e .  H y d r a u l i c a l l y ,  Sal t s p r i n g  I s l a n d  can be 
envisaged, i n  v e r y  genera l  terms, as a f reshwater  mound r e s t i n g  a t o p  a 
seawater basement w i t h  t h e  water  i n  t h e  mound c o n t i n u a l l y  be ing  recharged 
by p r e c i p i t a t i o n  f a l l i n g  d i r e c t l y  on t h e  I s l a n d  and d i s c h a r g i n s  o u t  t o  t h e  
sea, 

ClappC19131, Day e t  a1 . (19591 , and M u l l e r  and J e l e t z k y ( l 9 7 0 ) ,  unpubl ished 
maps and r e p o r t s  by R.V.  Best  and R.A. Freeze, and my own f i e l d  observa t ions  
i n  Spr ing  1981. 

The above b r i e f  d e s c r i p t i o n  is based on p u b l i s h e d  r e P o r t s  by Clapp(1917), 

Mike Wei . 
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H i s t o r i c a l  Geology of Southeast  Vancouver I s l and  

- I n t e r p r e t e d  by Clapp 
1 

depos i t i on  i n  marine environment ; 
m - depos i t i on  of Leech River  formation 
L ' @ - s h a l e s  and sha ly  sandstones 3 
2 exp los ive  vulcanism 

. j  - i n t e rmed ia t e  lavas  
8, 

@ - depos i t i on  of  Malahat Volcanics 

. - continuous minor depos i t i on  of d e t r i t a l  sediments t o  form 
a r g i l l i t e s  and c h e r t s  

e ros ion  and/or non-deposi t ion - unconformity 

submarine and deep-water vulcanism 

- depos i t ion  of  Vancouver Volcanics 
- b a s i c  lavas 

- lava accumulated t o  form vo lcan ic  i s l a n d  i n  p l aces  
7 - minor depos i t i on  of f ine -g ra ined  sediments t o  form chery t u f f s  
# -.. 
b , < 
'> . . 
i \ 

9 3  
;, 4. - depos i t i on  of Sut ton formation 

- c o r a l  depos i t s  n e a r  t h e  vo lcan ic  i s l a n d s  
- small pods and masses 

change i n  geologica l  environment dur ing  t h i s  pe r iod  of  vulcanism t o  
b r i n g  about depos i t i on  of f ine -g ra ined  sediments as wel l  ' 
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Y \ ."$ ;; end of  vulcanism 

- depos i t i on  of  S icke r  Volcanics and S i c k e r  Sediments @ - a n d e s i t e s ,  t u f f s ,  c h e r t y  t u f f s ,  and sha le s  
-' 

<\ p *; <p 
t h i c k  under ly ing  assemblage o f  rocks (about 25,000 f e e t  t h i c k )  caused 
s t r o n g  c r u s t a l  movements r e s u l t i n g  i n  deformation - main a% i s  o f  1 

1' deformation i s  about 120' 

igneous i n t r u s i o n s  i n t o  e x i s t i n g  rocks dur ing  and a f t e r  t h i s  p e r i o d  
of deformation A r, 

I n 
I - i n t r u s i o n  of Wark and Colqui tz  gne i s ses  during t h e  l as t  s t a g e s  

of deformation w - :> 

-.,.I 8 @ - i n t r u s i o n  o f  Tyee Quartz - f e l d s p a r  Porphyr i te ,  S i c k e r  Gabbro- 
,.'. -\ t d i o r i t e  Porphyr i te ,  and Saanich Granodior i te  and younger dykes 

a f te r  deformation '3 Y 

2-31 
8. - metamorphism of Leech River  formation,  Malahat Volcanics,  2 1 

i 

> $  
Sut ton  formation,  and S i c k e r  Sediments 
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psion - unconformity 

@ - depos i t i on  of Nanaimo Group 
- Marine t r a n s g r e s s i v e  sequences sed I me nhr)', 
- sediments der ived  from under ly ing  metamorphic, volcanic,,,and 

- depos i ted  i n  a s t r u c t u r a l  bas in  of t h e  previous pe r iod  o f  
i n t r u s i v e  rocks 

deformation 

u p l i f t  and submarine vulcanism - unformity (?) 

10. - depos i t i on  of Metchosin Volcanics 
- b a s a l t s  

end of  pe r iod  o f  submarine vulcanism and s tar t  of last pe r iod  o f  
deformation - main a x i s  of deformation i s  aga in  about 120 0 

11. - formation of  Sooke I n t r u s i v e s  

e x i s t i n g  unconsol ida ted  

e ros ion ,  depos i t i on ,  and u p l i f t  - unconformity 

f i r s t  pe r iod  o f  g l a c i a t i o n  wiped most o f  t h e  
depos i t s  

nong lac i a t ion  pe r iod  

l a s t  p e r i o d  o f  g l a c i a t i o n  (F rase r  G lac i a t ion )  

1 2 .  - depos i t i on  o f  Vashon Dr i f t  

deg laciat ion  

13. - depos i t i on  o f  g l a c i o f l u v i a l  and g lac iomar ine  sediments 

u p l i f t  o f  s e v e r a l  hundreds o f  f e e t  
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SCALE- 

AFTER BEST, J933 
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AFTER SEST, 1973 


