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PREFACE 

W. A r t h u r Benson 

The P l a n n i n g Department of t h e C a p i t a l R e g i o n a l D i s t r i c t 
r e q u e s t e d t h i s c o m p r e h e n s i v e s t u d y from the B r i t i s h C o l u m b i a Land 
I n v e n t o r y . The r e q u e s t was a c c e p t e d on two c o n d i t i o n s : 1) t h a t 
o t h e r c o o p e r a t i n g a g e n c i e s o f the Canada Land I n v e n t o r y were w i l l i n g 
to be i n v o l v e d s i n c e the B r i t i s h C o l u m b i a Land I n v e n t o r y d i d n o t 
c o v e r a l l s e c t o r s i n t h i s p a r t i c u l a r R e g i o n , and 2) t h a t the i n p u t s 
would be r e s t r i c t e d m a i n l y to i n f o r m a t i o n a l r e a d y a t hand and would 
be b a s i c i n f o r m a t i o n w h i c h may or may n o t s u p p o r t the e x i s t i n g f i v e 
a l t e r n a t i v e s p r e v i o u s l y p r o p o s e d by t h e P l a n n i n g D e p a r t m e n t . 

As a r e s u l t t h r e e a g e n c i e s a r e i n v o l v e d i n the s t u d y : The 
B r i t i s h C o l u m b i a Land I n v e n t o r y of the B.C. Department of A g r i c u l t u r e 
P a c i f i c F o r e s t r y R e s e a r c h C e n t r e (The C a n a d i a n F o r e s t r y S e r v i c e ) 
of the Department of the E n v i r o n m e n t ; and The S o i l S u r v e y S e c t i o n 
of the Canada Department of A g r i c u l t u r e . A l l t h r e e a g e n c i e s must 
g i v e thanks t o the Lands D i r e c t o r a t e of t h e Department o f t h e 
E n v i r o n m e n t w h i c h p a r t i a l l y f i n a n c e s some of t h e i r p r o g r a m s . 

W h i l e t h i s s t u d y i s comprehensive, i t i n v o l v e d o n l y m i n i m a l 
f i e l d work d u r i n g t h e d i f f i c u l t w i n t e r s e a s o n . As a r e s u l t i t can 
be used i n p l a n n i n g a t the r e g i o n a l l e v e l b u t c a n n o t be used f o r 
management of i n d i v i d u a l p a r c e l s of l a n d . The C a n a d i a n F o r e s t r y 
S e r v i c e w i l l p u b l i s h t h e i r c o n t r i b u t i o n s s e p a r a t e l y and i n a s l i g h t l y 
d i f f e r e n t f o r m i n the near f u t u r e . O t h e r more d e t a i l e d work w i l l 
be a v a i l a b l e i n map form i n the nea r f u t u r e and w i l l show: a n n u a l 
p r e c i p i t a t i o n ; c l i m a t e c a p a b i l i t y f o r a g r i c u l t u r e ; g r o w i n g s e a s o n 
t e m p e r a t u r e s ; e v a p o t r a n s p i r a t i o n ; w a t e r d e f i c i t ; a g r i c u l t u r a l c a p a 
b i l i t y ; and f o r e s t c a p a b i l i t y . These a d d i t i o n a l maps w i l l be p r o d u c e 
as a p a r t of e x i s t i n g d e p a r t m e n t programs and not p u b l i s h e d as a 
su p p l e m e n t to t h i s r eport'. O t h e r d e t a i l e d a s p e c t s w h i c h may o c c u r 
to i n t e r e s t e d c i t i z e n s c an o f t e n be h a n d l e d by q u e s t i o n i n g i n d i v i d u a l 
a u t h o r s . As examples, c i t i z e n s c o u l d r a i s e q u e s t i o n s about management 
or p r e s e r v a t i o n o f f l o w e r i n g dogwood or e n g i n e e r s c o u l d r e q u e s t 
e n v i r o n m e n t a l i m p a c t and s o i l m e c h a n i c s i n f o r m a t i o n f o r a p a r t i c u l a r 
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head or p i p e l i n e l o c a t i o n . I n a l l examples the a u t h o r s of p a r t i c u l a r 
s e c t i o n s o f t h e s t u d y c o u l d r a p i d l y s u p p l y a g r e a t many answers. 
S i m i l a r l y an e n v i r o n m e n t a l l y sound s u b d i v i s i o n m ight be c o n s i d e r e d 
by someone i n the e n l i g h t e n e d f u t u r e and the a u t h o r s c o u l d be v e r y 
h e l p f u l . To d a t e no e n v i r o n m e n t a l l y p l a n n e d s u b d i v i s i o n s have 
o c c u r r e d i n the a r e a . 

Some of the maps u t i l i z e f a c t s r e l a t e d to c u r r e n t l y a c c e p t e d 
t e c h n o l o g y but o t h e r maps can e a s i l y be made t o r e l a t e to some new 
t e c h n o l o g y . F o r example i n t e r p r e t a t i o n s a r e g i v e n f o r s u b s u r f a c e 
sewage d i s p o s a l from f l u s h t o i l e t s ystems b e c a u s e i t i s a p r o m i n e n t 
t e c h n o l o g y . I t i s not the b e s t t e c h n o l o g y and i n f a c t many p a r t i a l 
water or w a t e r l e s s systems a r e a v a i l a b l e . A u t h o r i t i e s seldom r e c o g 
n i z e such systems w h i c h c o u l d a l l o w many new a l t e r n a t i v e s f o r u r b a n 
development . 

None o f the a u t h o r s a r e c o m p l e t e l y s a t i s f i e d w i t h t h e i r work 
b e c a u s e o f t h e s h o r t t i m e t h e y were a b l e to spend and b e c a u s e t h e 
w i n t e r s e a s o n was a v e r y poor tim e f o r even r u d i m e n t a r y f i e l d work. 
N o n e t h e l e s s , I f e e l they s h o u l d be c o n g u a t u l a t e d f o r d o i n g t h e i r b e s t 
i n t h e time a l l o w e d and f o r g i v i n g t h e p e o p l e o f the R e g i o n a v e r y 
l a r g e amount of u s e f u l d a t a n e v e r a v a i l a b l e b e f o r e . 

These d a t a a r e not p l a n s nor a r e t h e p a r t i c i p a n t s i n t h e s t u d y 
p l a n n e r s i n t h e t r a d i t i o n a l s e n s e . P l a n n i n g i s what one does w i t h 
the d a t a to r e l a t e them to l i f e s t y l e s and what one c o n s i d e r s to be 
a v i a b l e community. In t h i s s t u d y a g r e a t many b a s i c p h y s i c a l f a c t s 
a r e p r e s e n t e d m a i n l y i n map form. These maps can be compared and 
o v e r l a i n and a g r e a t many a l t e r n a t i v e s f o r development w i l l emerge 
based on the p h y s i c a l r e s p o n s e of the l a n d . These w i l l have to be 
h e l d up to the s t a n d a r d s of l i f e s t y l e s , e c o n o m i c s , s e r v i c e f e a s i b i l i t y , 
and l e g i s l a t i o n s uch as t h e Land Commission A c t , e t c . The P l a n n i n g 
Department o f the C a p i t a l R e g i o n a l D i s t r i c t has a g r e a t d e a l of 
p l a n n i n g e x p e r t i s e . Members o f the s t u d y team f e e l c o n f i d e n t t h a t 
the P l a n n i n g Department can u t i l i z e t h i s d a t a i n c o n j u n c t i o n w i t h the 
r e s p o n s e s o f the community to f o r m u l a t e a R e g i o n a l p l a n . I am happy 
to s u b m i t t h i s r e p o r t to them. C o p i e s o f t h i s r e p o r t a r e a v a i l a b l e 
from t h e P l a n n i n g D e p a r t m e n t , C a p i t a l R e g i o n a l D i s t r i c t . Maps i n 
th e r e p o r t a r e a v a i l a b l e f o r v i e w i n g a t f u l l s i z e i n the P l a n n i n g 



3 

Department o f f i c e s , 524 Y a t e s S t r e e t , V i c t o r i a ; the P a c i f i c F o r e s t r y 
R e s e a r c h C e n t r e , 506 West B u r n s i d e Road, V i c t o r i a ; the Canada 
Department of A g r i c u l t u r e R e s e a r c h S t a t i o n ( S o i l s S e c t i o n ) , 6660 N.W. 
M a r i n e D r i v e , V a n c o u v e r ; and the B r i t i s h C o l u m b i a Land I n v e n t o r y , 
321 M e n z i e s S t r e e t , V i c t o r i a , B.C. 

I w i s h to thank Mr. F.B. A r m i t a g e , Program Manager, P a c i f i c 
F o r e s t r y R e s e a r c h C e n t r e , C a n a d i a n F o r e s t r y S e r v i c e and Mr. L. F a r s t a d , 
Head, S o i l S u r v e y S e c t i o n , Canada Department o f A g r i c u l t u r e f o r 
a u t h o r i z i n g p a r t i c i p a t i o n of t h e i r s t a f f and v e r y o f t e n f o r d i r e c 
t i o n . I a l s o thank Mr. D. Blower f o r d o i n g most of t h e c o o r d i n a t i o n 
and m e e t i n g a r r a n g e m e n t s . Mr. R. R e i d d i d a phenomenal j o b i n 
c o o r d i n a t i o n of mapping and r e p r o d u c t i o n . 

F o l l o w i n g i s a l i s t of a c t i v e p a r t i c i p a n t s , some of whom were 
a l s o a u t h o r s and appear e l s e w h e r e . 
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CLIMATIC SUMMARY FOR GREATER VICTORIA REGION 

R.R. C h i l t o n 

The f o l l o w i n g c l i m a t o l o g i c a l summary, when combined w i t h 
o t h e r d a t a i n p u t s w i l l f a c i l i t a t e l a n d use p l a n n i n g . From a c l i 
m a t i c , v i e w p o i n t , l o w l a n d a r e a s a r e t h e l e a s t s u i t a b l e l a n d s b e c a u s e 
of l a c k of v e n t i l a t i o n . S t a g n a t i o n o f a i r may r e s u l t i n g r e a t e r 
a i r p o l l u t i o n p o t e n t i a l , s h o r t e r f r o s t f r e e p e r i o d and fewer s u n s h i n e 
h o u r s . The h i g h l a n d s to the west a r e l e s s f a v o u r a b l e p r i m a r i l y 
b e c a u s e of more p r e c i p i t a t i o n and l e s s h o u r s of s u n s h i n e . N o r t h 
s l o p e s a r e l e s s a p p e a l i n g f o r s e t t l e m e n t as s u b s t a n t i a l l y l o w e r 
amounts of s u n s h i n e a r e r e c e i v e d . The r e m a i n d e r o f t h e r e g i o n i s 
c l i m a t i c a l l y w e l l endowed to p r o v i d e a f a v o u r a b l e c l i m a t e f o r human 
a c t i v i t y . 

0 
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GENERAL CLIMATIC REGIME 

The g e n e r a l c l i m a t i c regime of the G r e a t e r V i c t o r i a a r e a i s 
one of m i l d , wet w i n t e r s and sunny, c o o l , d r y summers. A l t h o u g h the 
c l i m a t e o f the r e g i o n i s s i m i l a r t h r o u g h o u t , d i s t i n c t d i f f e r e n c e s 
do o c c u r . I t i s a d v a n t a g e o u s from an u r b a n p l a n n i n g v i e w p o i n t to 
e n c o u r a g e s e t t l e m e n t i n a r e a s where humans a r e most c o m f o r t a b l e . 
W i t h i n the Study A r e a , c l i m a t e i s e v e r y w h e r e f a v o u r a b l e to human 
c o m f o r t . However, the H i g h l a n d s , which a r e w e t t e r , s n o w i e r and d u l l e r 
may p r o v i d e a l e s s d e s i r a b l e c l i m a t e to some. T h i s can be seen 
from the i n f o r m a t i o n p r e s e n t e d i n T a b l e 1. 

PRECIPITATION* AND SUNSHINE AMOUNTS (TABLE 1) 

V i c t o r i a H i g h l a n d s 
V i c t o r i a G o n z a l e s 
V i c t o r i a I n t . A i r p o r t 

A n n u a l 
R a i n 
42.76 
24.60 
31.93 

A n n u a l 
Snow 
33.6 
12.9 
17.9 

A n n u a l T o t a l A n n u a l Hours 
P r e c i p i t a t i o n o f S u n s h i n e 

46.12 1800-1900 ( a p p r o x ) 
25 .87 2216 
33.72 2064 

( P r e c i p i t a t i o n values, a r e i n i n c h e s ) 

S e c o n d l y , l a n d c a p a b i l i t y f o r a g r i c u l t u r e , r e c r e a t i o n , f o r e s t r y , 
w i l d l i f e , i n d u s t r i a l and u r b a n d e v e l o p m e n t s h o u l d be c o n s i d e r e d , as 
w e l l as a i r p o l l u t i o n p o t e n t i a l . 

I t i s i m p o r t a n t to emphasize a t the o u t s e t t h a t the c l i m a t i c 
maps and n a r r a t i v e s p r o d u c e d i n t h i s r e p o r t a r e to be c o n s i d e r e d a 
g e n e r a l i n t e r p r e t a t i o n of V i c t o r i a ' s c l i m a t e . More s p e c i f i c s t u d i e s 
a r e p o s s i b l e and n e c e s s a r y i n r e l a t i o n to l a n d uses on p a r t i c u l a r 
l a n d p a r c e l s . Much of t h e m a t e r i a l i n t h i s r e p o r t i s p r e s e n t e d i n 
the accompanying maps, w h i l e a l i s t of d e f i n i t i o n s i s g i v e n i n the 
D e f i n i t i o n of Terms, t h i s s e c t i o n . 

* See a l s o F i g u r e 1 
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P o t e n t i a l E v a p o t r a n s p i r a t i o n and M o i s t u r e D e f i c i t Regime* 

The c a l c u l a t i o n o f p o t e n t i a l e v a p o t r a n s p i r a t i o n u s i n g Penman's 
f o r m u l a f o r a s h o r t g r a s s s u r f a c e i s a u s e f u l i n d e x to i n d i c a t e t h e 

2 
m o i s t u r e r e g i m e . The m o i s t u r e d e f i c i t s c a l c u l a t e d a i d i n d e l i n e a t i n g 
the a r e a l v a r i a t i o n i n m o i s t u r e r e q u i r e m e n t s . Thus i t i s p o s s i b l e 
to d e t e r m i n e s o m e t h i n g about the i r r i g a t i o n needs o f the r e g i o n . 
I n c r e a s e s o f p o t e n t i a l e v a p o t r a n s p i r a t i o n (P.E.) o c c u r towards the 
e a s t and i n l a n d from c o a s t a l l o c a t i o n s , so t h a t maximum P.E. t a k e s 
p l a c e i n , t h e m i d - p e n i n s u l a a r e a . M o i s t u r e d e f i c i t s w h i c h accommo
d a t e a c t u a l e v a p o t r a n s p i r a t i o n , p r e c i p i t a t i o n , s o i l m o i s t u r e s t o r a g e , 
and r u n o f f i n c r e a s e f a i r l y r a p i d l y from west to e a s t and d e c r e a s e 
s l i g h t l y i n t h e h i g h e r r a i n f a l l a r e a s o f t h e p e n i n s u l a . The c l i m a t i -
ca^ l l y b e t t e r a g r i c u l t u r a l l a n d s t e n d to have the h i g h e r m o i s t u r e 
d e f i c i t s , hence h i g h e r i r r i g a t i o n r e q u i r e m e n t s . I r r i g a t i o n w a t e r 
i s s u p p l i e d p r i m a r i l y from r e s e r v o i r s and l o c a l s t r e a m s . B e f o r e 
a g r i c u l t u r a l u s e s a r e under t a k e n , t h e i r r i g a t i o n needs must be known. 
The map p r e s e n t e d i n d i c a t e s t h e a r e a l v a r i a t i o n w h i c h would o c c u r 
i f t h e s u r f a c e were c o m p l e t e l y homogeneous and c l i m a t i c p a r a m e t e r s 
were the o n l y v a r y i n g f a c t o r s . However, s u b s t a n t i a l v a r i a t i o n s do 
o c c u r as s o i l and v e g e t a t i o n t y p e s d i f f e r . A l s o , a p r i m e c a u s e of 
m i c r o - c l i m a t i c e v a p o t r a n s p i r a t i o n d i f f e r e n c e s a r e a s p e c t and e x p o s u r e . 
To d e t e r m i n e t h e s e v a r i a t i o n s more p r e c i s e measurements and c a l c u 
l a t i o n s a r e n e c e s s a r y . The mapped v a l u e s d e p i c t t h e a v e r a g e d e f i c i t 
f o r t h e m a p a r e a . 

3 
C l i m a t e C a p a b i l i t y f o r A g r i c u l t u r e 

The c l i m a t e c a p a b i l i t y f o r a g r i c u l t u r e c l a s s i f i c a t i o n when used 
i n c o n j u n c t i o n w i t h o t h e r r e s o u r c e base i n f o r m a t i o n w i l l a i d i n l a n d 
use p l a n n i n g . The c l i m a t e c l a s s i f i c a t i o n u s e d , c o n s i d e r s t h e r a n g e 
of c r o p s w h i c h c a n be grown i n the v i c i n i t y , f r o s t f r e e p e r i o d , 
g r o w i n g d e g r e e d a y s , and the w ater b a l a n c e . An i m p o r t a n t f a c t o r i n 
the c l i m a t e c l a s s i f i c a t i o n i s f r o s t f r e e p e r i o d . T h i s i s a p a r a m e t e r 
v a r y i n g s u b s t a n t i a l l y o v e r t h e r e g i o n , p r i m a r i l y as a r e s u l t o f 
d i f f e r e n c e s i n e x p o s u r e and e l e v a t i o n . Exposed c o a s t a l l o c a t i o n s f o r 
example, have f r o s t f r e e p e r i o d s i n e x c e s s o f 230 d a y s . An i n c r e a s e 
o c c u r s towards the s o u t h p a r t o f t h e r e g i o n w i t h G o n z a l e s h a v i n g the 

4 
l o n g e s t f r o s t f r e e p e r i o d o f 283 d a y s . 

* See F i g u r e 2 
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Lower l y i n g a r e a s e x p e r i e n c e f a r s h o r t e r p e r i o d s w i t h o u t f r o s t 
( l e s s t h a n 200 d a y s ) . Tod C r e e k V a l l e y n o r t h of P r o s p e c t L a k e , and 
the Happy V a l l e y - G l e n Lake V a l l e y v i c i n i t y have a r e l a t i v e l y s h o r t 
f r o s t f r e e p e r i o d as low as 150 d a y s . V a l l e y l a n d s such as t h e s e are 
more l i k e l y to have f r o s t , as l a c k of t u r b u l e n c e p e r m i t s the accumu
l a t i o n of r a d i a t i o n a l l y c o o l e d a i r . S e c o n d l y , low l y i n g l a n d s may 
be s u b j e c t to a v a r i a b l e f l o w of c o l d a i r from h i g h e r l a n d s s u r r o u n d i n g 
the v a l l e y s . F r o s t p r o b l e m s can be compounded u n l e s s p r o p e r manage
ment i s u n d e r t a k e n . S h i e l d i n g from p r e v i a l i n g winds f o r example, 
w i l l d e c r e a s e f r o s t f r e e p e r i o d . 

The c o n s t r u c t i o n of r o a d s , i f b u i l t a c r o s s avenues of c o l d 
a i r f l o w , may r e d i r e c t f l o w to a n o t h e r l a n d u n i t and hence change 
the l a n d ' s c a p a b i l i t y . Changes o f v e g e t a t i o n c o v e r w i l l e f f e c t the 
l e n g t h of the f r o s t f r e e p e r i o d as w e l l . Changes i n t h e l a n d s c a p e 
s h o u l d be c o n s i d e r e d o n l y a f t e r t h e r e p e r c u s s i o n s of the change a r e 
s t u d i e d . F i n a l l y , i t must be e m p h a s i z e d t h a t the v a r i a b i l i t y of f r o s t 
f r e e p e r i o d s n e g a t e s g e n e r a l i z a t i o n s as t h e y a p p l y to l a n d use p l a n n i n g . 
F o r example, e x o t i c v a r i t i e s of p l a n t s s u i t a b l e t o one a r e a c a n n o t 
be grown i n c e r t a i n o t h e r a r e a s . 

Growing d e g r e e days a r e a l s o an i m p o r t a n t p a r t of the C l i m a t e 
C a p a b i l i t y f o r A g r i c u l t u r e C l a s s i f i c a t i o n . The g r o w i n g d e g r e e day 
c o n c e p t a i d s i n d e t e r m i n i n g t h e r a n g e of c r o p s i t i s p o s s i b l e to 
grow i n the r e g i o n . A v e r y g e n e r a l comment w i l l be i n c l u d e d so as 
to i n d i c a t e t r e n d s t h r o u g h o u t t h e a r e a . 

A d e c r e a s e i n t h e number o f g r o w i n g d e g r e e days o c c u r s t o the 
west i n r e s p o n s e to g e n e r a l l y l o w e r summer maximum t e m p e r a t u r e s . 
S e c o n d l y , i n c l o s e p r o x i m i t y to t h e ocean, a d e c r e a s e i n mean tempera-
t u r e l o w e r s t h e number o f g r o w i n g d e g r e e d a y s . The d e c r e a s e i s n o t 
c r i t i c a l to p l a n t g r o w t h . F i n a l l y , an i n c r e a s e i n e l e v a t i o n l o w e r s 
t h e number of h e a t u n i t s s u b s t a n t i a l l y a t an a p p r o x i m a t e r a t e of 500 
g r o w i n g d e g r e e days per 1000 f e e t . P r i m a r i l y , t h i s d e c r e a s e may be 
a t t r i b u t e d to a s h o r t e r g r o w i n g s e a s o n a t the h i g h e r e l e v a t i o n s . 
A g r i c u l t u r a l c r o p s r e q u i r i n g a f a i r l y l o n g g r o w i n g s e a s o n may t h e r e f o r e 
not be s u i t e d to r e g i o n s s u c h as the H i g h l a n d s . The a r e a s w h i c h have 
the l i m i t a t i o n G, have had th^eir c l i m a t e c l a s s l o w e r e d as a r e s u l t 
of i n s u f f i c i e n t g r o w i n g d e g r e e d a y s . I t i s n o t e d t h a t l a r g e m o i s t u r e . 
d e f i c i t s o c c u r i n the G r e a t e r V i c t o r i a r e g i o n . I f an i r r i g a t e d r a t i n g 
i s c o n s i d e r e d , most of the a r e a has a c l a s s l a or b e t t e r c l i m a t e . 
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On t h e a v e r a g e , i f t e n i n c h e s o f w a t e r i s t h e assumed m o i s t u r e c o n t e n t 
w i t h i n the s o i l p r o f i l e , t h e m a r j o r l t y o f the r e g i o n has a non-
I r r i g a t e d r a t i n g o f c l i m a t i c c l a s s 2A, w i t h a d e f i c i t f r o m 1.5 to 
4.5 i n c h e s d u r i n g the g r o w i n g s e a s o n . In extreme w e s t e r n r e g i o n s 
a c l i m a t i c m o i s t u r e d e f i c i t o f 0 t o 1.5 i n c h e s o c c u r s d u r i n g t h e 
g r o w i n g s e a s o n w h i c h r e s u l t s i n a c l i m a t i c c l a s s l A . The t e n i n c h e s 
of a v a i l a b l e w ater i s the assumed maximum q u a n t i t y o f w a t e r w h i c h 
can o c c u r w i t h i n a f o u r f o o t s o i l p r o f i l e , * 

G rowing Season T e m p e r a t u r e s (March to O c t o b e r ) See F i g u r e 3 

The h i g h e s t g r o w i n g s e a s o n t e m p e r a t u r e s a r e e v i d e n t i n t h e i n l a n d 
r e g i o n s .of the S a a n i c h p e n i n s u l a , away from t h e c o o l i n g m a r i n e 
i n f l u e n c e . S e c o n d l y , a s l i g h t d e c r e a s e i n g r o w i n g s e a s o n t e m p e r a 
t u r e s i s e v i d e n t a t the h i g h e r e l e v a t i o n s . The H i g h l a n d s . h a v e , 
f o r example, s l i g h t l y l o w e r g r o w i n g s e a s o n t e m p e r a t u r e s , as do h i g h e r 
a r e a s west of M e t c h o s i n and F i n l a y s o n Arm. A s l i g h t d e c r e a s e i n 
g r o w i n g s e a s o n temp'erture i s a l s o n o t e d i n t h e c l o u d i e r c l i m e s t o 
the w e s t . ' • 

Hours o f S u n s h i n e ^ 

The number o f h o u r s of s u n s h i n e i s an i m p o r t a n t p a r a m e t e r when 
c o n s i d e r i n g human c o m f o r t , r e c r e a t i o n p o t e n t i a l , and p o s s i b l e s e t t l e 
ment, p a t t e r s n . G e n e r a l l y a d e c r e a s e i n h o u r s o f s u n s h i n e o c c u r s 
f r o m t h e s o u t h t o t h e n o r t h end o f t h e p e n i n s u l a . F o r example, 
V i c t o r i a G o n z a l e s has about 200 more s u n s h i n e h o u r s t h a n does t h e 
S a a n i c h Canada Department of A g r i c u l t u r e s t a t i o n . S e c o n d l y , a d e c r e a s e 
i n t h e number of h o u r s of s u n s h i n e i s e v i d e n t towards t l i e west as 
a more c l o u d y c l i m a t e i s a p p r o a c h e d . A d e c r e a s e of 200-300 i n s u n s h i n e 
h o u r s t a k e s p l a c e as one p r o g r e s s e s from G o n z a l e s to t h e Sooke r e g i o n . 
The H i g h l a n d s and u p l a n d a r e a s have a d e c r e a s e o f about 200-300 
s u n s h i n e h o u r s as compared to t h e h o u r s r e c o r d e d a t V i c t o r i a I n t e r 
n a t i o n a l A i r p o r t . C l o u d s t e n d to l i n g e r on h i g h l a n d r e g i o n s , p a r t i c u l a r l y 
when a m o i s t s o u t h - w e s t a i r f l o w i s o c c u r r i n g . ' ' The s u r r o u n d i n g 
u p l a n d s d e c r e a s e t h e number of h o u r s o f s u n s h i n e i n t h e l o w l a n d s 
by s h a d i n g in t h e e a r l y m o r n i n g and l a t e a f t e r n o o n h o u r s . S e c o n d l y , 
i t might be a d v a n t a g e o u s t o a v o i d n o r t h e r l y s l o p e s as s i g n i f i c a n t l y 

* F u r t h e r c l a r i f i c a t i o n of c l i m a t i c c l a s s e s and l i m i t a t i o n s c an be 
fou n d i n f o o t n o t e 3. 
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l e s s s u n s h i n e i s r e c e i v e d h e r e . F o r example, a n o r t h s l o p e h a v i n g 
a f i f t e e n d e g r e e s l o p e has a p p r o x i m a t e l y 62% o f the s o l a r r a d i a t i o n 

8 
t h a t i s r e c e i v e d on an e a s t o r west s l o p e . T h i s i s an i m p o r t a n t 
c o n s i d e r a t i o n when p l a n n i n g u r b a n d e v e l o p m e n t and b u i l d i n g d e s i g n . 

J a n u a r y Mean T e m p e r a t u r e s 

D e c r e a s i n g t e m p e r a t u r e s g e n e r a l l y c o r r e s p o n d to an i n c r e a s e . 
i n e l e v a t i o n . S e c o n d l y , t e m p e r a t u r e s t e n d to d e c r e a s e away from 
the S t r a i t o f Juan de F u c a . The extreme s o u t h c o a s t has an a v e r a g e 
t e m p e r a t u r e of 39.0° F., whereas the H i g h l a n d s and water s u p p l y 

•9 
a r e a s to t h e west e x p e r i e n c e t e m p e r a t u r e s o f 35.0 t o 36.0 F a h r e n h e i t . 
G r e a t e r s n o w f a l l s a r e t h e r e f o r e p o s s i b l e i n t h e s e c o l d e r l o c a l e s . 

A i r M i x i n g P o t e n t i a l 

The a i r p o l l u t i o n p o t e n t i a l and wind r o s e map ( F i g u r e 4) 
i n d i c a t e s r e g i o n s where v e n t i l a t i o n i s u s u a l l y l i g h t i n r e l a t i o n 
to exposed l a n d s . The shaded a r e a s on t h e map r e p r e s e n t t h o s e 
s i t e s w h i c h a r e f r e q u e n t l y p o o r l y v e n t i l a t e d . One s u c h a r e a of 
m i n i m a l v e n t i l a t i o n i s r e p r e s e n t e d by the Gorge Road wind s t a t i o n . 
G o n z a l e s , c o n v e r s e l y , i s an exposed s i t e h a v i n g much h i g h e r wLnd 
v e l o c i t i e s on t h e a v e r a g e . A l s o , V i c t o r i a I n t e r n a t i o n a l A i r p o r t i s 
i n d i c a t i v e of a f a i r l y exposed s i t e . N o r t h of G o n z a l e s , wind 
v e l o c i t i e s t e n d to d e c r e a s e u n t i l the a i r p o r t i s a p p r o a c h e d . H e r e , 
a n a t u r a l e a s t to west c o r r i d o r p e r m i t s winds to move a i r back and 
f o r t h o v e r t h e n o r t h e m p e n i n s u l a . The more exposed r e g i o n s g e n e r a l l y 
have much b e t t e r p o l l u t i o n d i s p e r s a l p o t e n t i a l t h an do p r o t e c t e d 
l o w l a n d s . Exposed c o a s t a l l o c a t i o n s g e n e r a l l y have g r e a t e r winds 
p a r t i c u l a r l y i n summer when se a b r e e z e s e f f e c t the r e g i o n . P r o l o n g e d 
t e m p e r a t u r e i n v e r s i o n s ( T a b l e 2) a r e c a s u e d by s u b s i d e n c e of a i r 
a f f e c t i n g c o a s t a l B r i t i s h C o l u m b i a p a r t i c u l a r l y i n the autumn. I f 
a t a l l p o s s i b l e , a c t i v i t i e s s u c h as b u r n i n g ( s l a s h b u r n i n g i n c l u d e d ) 
s h o u l d be k e p t to a minimum d u r i n g t h e s e p r o l o n g e d i n v e r s i o n p e r i o d s . 
C o r r e s p o n d i n g to the peak i n p r o l o n g e d autumn i n v e r s i o n s , i s the f r e 
quent p e r s i s t e n c e of p e r i o d s of l i g h t winds ( l e s s t h a n or e q u a l to 
s e v e n m i l e s per h o u r ) . A s e c o n d t y p e o f t e m p e r a t u r e i n v e r s i o n i s 
t h a t w hich o c c u r s on c l e a r calm n i g h t s . R a d i a t i o n a l , c o o l i n g r e s u l t s 
i n s u r f a c e a i r becoming c o l d e r t han warmer a i r above. T h i s r e p r e s e n t s 
a s t a b l e s i t u a t i o n whereby v e r t i c a l m i x i n g o f a i r i s l a c k i n g . These 
r e l a t i v e l y s h a l l o w i n v e r s i o n s a r e most o f t e n q u i c k l y d i s p e r s e d by 
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t h e sun's h e a t i n g . a n d s e c o n d l y by d a y t i m e w i n d s . The a r e a s where 
the d e e p e s t and most p r o l o n g e d i n v e r s i o n s most f r e q u e n t l y o c c u r a r e 
the p r o t e c t e d l o w l a n d s . Two a r e a s where I n v e r s i o n s a p p e a r to o c c u r 
most f r e q u e n t l y a r e t h e Happy V a l l e y - G l e n Lake - L a n g f o r d Lake 
l o w l a n d s and s e c o n d l y , t h e Tod C r e e k v a l l e y . An i n d i c a t i o n o f the 
i n v e r s i o n f r e q u e n c y i n G r e a t e r V i c t o r i a i s g i v e n i n t h e f o l l o w i n g 
t a b l e . The i n v e r s i o n s o c c u r r i n g o v e r n i g h t a r e p r i m a r i l y t h e f a r 
l e s s i m p o r t a n t t e m p o r a r y r a d i a t i o n a l i n v e r s i o n , whereas t h o s e 
o c c u r r i n g d u r i n g t h e day a r e p r o l o n g e d s u b s i d e n c e t y p e . 

INVERSION FREQUENCY IN COASTAL BRITISH COLUMBIA^ (TABLE 2 ) 

S p r i n g Summer Autumn W i n t e r 
Day N i g h t Day N i g h t Day N i g h t Day N i g h t 
3% 40% 5% 50% 10% 50% - 40% 

As u r b a n i z a t i o n , of the r e g i o n i n c r e a s e s , h i g h e r amounts of 
p o l l u t i o n a r e l i k e l y . I t i s w i t h t h i s i n mind t h a t p l a n n i n g s h o u l d 
be u n d e r t a k e n so as t o m i n i m i z e t h e e f f e c t s o f a i r b o r n e p o l l u t a n t s . 
G r e e n b e l t a r e a s f o r example, a i d i n f r e s h e n i n g u r b a n a i r by d e c r e a s i n g 
d u s t c o n t e n t . 

E x p o s e d c o a s t a l l o c a t i o n s have g r e a t e r wind f l o w and more 
f r e q u e n t wind s h i f t , t h e r e b y h a v i n g g r e a t e r p o l l u t i o n d i s p e r s a l 
p o t e n t i a l . H i g h r i s e b u i l d i n g s or o t h e r e x t e n s i v e o b s t r u c t i o n s i f 
b u i l t i n c l o s e p r o x i m i t y to the s e a may r e t a r d movement o f a i r and 
hence p o l l u t i o n d i s p e r s a l . E x t e n s i v e u r b a n d e v e l o p m e n t , i n c l u d i n g 
h o u s i n g , s e r v i c e s and major roadways s h o u l d be a v o i d e d i n t h e p o o r l y 
v e n t i l a t e d r e g i o n s . The a r e a s where a i r m i x i n g p o t e n t i a l p r o b l e m s 
a r e f e w e s t a p p e a r t o be u p l a n d r e g i o n s i n the west, the H i g h l a n d s , 
the west p a r t of t h e p e n i n s u l a out of the l o w l a n d s , and e x p o s e d 
s i t e s f a i r l y c l o s e to t h e c o a s t . 
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DEFINITION OF TERMS 

P o t e n t i a l E v a p o t r a n s p i r a t i o n (P.E.) i s d e f i n e d as the amount o f 
w a ter l o s t from a g i v e n a r e a by e v a p o r a t i o n f r o m th e s o i l s u r f a c e 
and by t r a n s p i r a t i o n from p l a n t s i f m o i s t u r e i s not l i m i t i n g . In 
t h i s r e p o r t P.E. i s e s t i m a t e d f o r a s h o r t g r a s s s u r f a c e . 

M o i s t u r e D e f i c i t i s the amount P o t e n t i a l E v a p o t r a n s p i r a t i o n 
e xceeds p r e c i p i t a t i o n a ssuming t h e r e i s t h r e e i n c h e s o f m o i s t u r e 
s t o r e d w i t h i n t h e s o i l . T h i s r e f e r s to t h e m o i s t u r e d e f i c i t as g i v ^ n 
on the m o i s t u r e d e f i c i t map and n o t t h a t c o n s i d e r e d i n the a g r i c u l t u r 
c l i m a t e c a p a b i l i t y c l a s s i f i c a t i o n s y s t e m . 

Growing Degree Days i s the number of d e g r e e s a s s i m i l a t e d o v e r a mean 
t e m p e r a t u r e of 42.0 d u r i n g the g r o w i n g s e a s o n . D e c i s i o n s as to t h e 
c r o p s p l a n t e d a r e to some e x t e n t b a s e d upon t h e number o f g r o w i n g 
d e g r e e d a y s . T h i s t e m p e r a t u r e r e p r e s e n t s the s t a r t and end of the 
g r o w i n g s e a s o n , and i s a f a i r l y good i n d i c a t o r o f the i n i t i a t i o n of 
p l a n t growth i n t h e s p r i n g . 

T e m p e r a t u r e I n v e r s i o n i s an I n c r e a s e of t e m p e r a t u r e w i t h h e i g h t above 
the e a r t h ' s s u r f a c e . T h i s i s t h e r e v e r s e o f t h e n o r m a l c h a r a c t e r i s 
t i c s i n which the t e m p e r a t u r e d e c r e a s e s w i t h h e i g h t . I n v e r s i o n s 
may o c c u r from near ground l e v e l to a l t i t u d e s f a r above the e a r t h ' s 
s u r f a c e . Under s u c h c o n d i t i o n s v e r y l i t t l e t u r b u l e n t exchange of 
a i r i s p e r m i t t e d to o c c u r . 
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REGIONAL HYDROLOGY AND FISH POTENTIAL 
Ee r o J . K a r a n k a 

R a i n f a l l , s t r e a m f l o w , and f i s h p o t e n t i a l a r e components of 
an i n t e r r e l a t e d e n v i r o n m e n t a l s y s t e m . R a i n f a l l i s t r a n s f o r m e d i n t o 
s t r e a m f l o w and s t r e a m f l o w i s an i m p o r t a n t p a r a m e t e r o f p o t e n t i a l 
f o r s u p p o r t i n g f i s h p o p u l a t i o n s . 

RAINFALL 

R a i n f a l l o c c u r s as d i s c r e t e e v e n t s i n t i m e , v a r y i n g i n amount 
o v e r s p a c e . When summed, r a i n f a l l has a s e a s o n a l time d i s t r i b u t i o n , 
v a r y i n g i n t o t a l a c c u m u l a t i o n as t r e n d s o v e r s p a c e . T h e r e a r e no 
d e f i n a b l e b o u n d a r i e s i n mapping the a c c u m u l a t i o n t o t a l s ; maps p r e s e n t 
the a v e r a g e t r e n d s o v e r many y e a r s o f o b s e r v a t i o n . 

The r a i n f a l l p a t t e r n i n the s t u d y a r e a s i s h i g h l y s e a s o n a l w i t h 
pronouned d r y and wet s e a s o n s . The p e r c e n t a g e of w i n t e r r a i n f a l l 
f rom O c t o b e r to A p r i l i s a measure of s e a s o n a l i t y . W i t h i n t h e a r e a , 
t h i s v a r i e s f r o m 81 to 88 p e r c e n t . The most h i g h l y s e a s o n a l p a t t e r n , 
86 p e r c e n t or o v e r , i s fo u n d i n a b r o a d b e l t e x t e n d i n g from G o n z a l e s 
H e i g h t s , a l o n g the s o u t h e r n c o a s t , and t h r o u g h the H i g h l a n d s as f a r 
n o r t h as Shawnigan L a k e . The r e m a i n d e r o f t h e a r e a , i n c l u d i n g most 
of S a a n i c h P e n i n s u l a , has a somewhat h i g h e r summer r a i n f a l l i n r e l a 
t i o n to the a n n u a l r a i n f a l l . 

Summer r a i n f a l l , r e f l e c t e d i n May to September mean r a i n f a l l , 
i n c r e a s e s to t h e west and to t h e n o r t h w i t h i n t h e s t u d y a r e a . The 
l o w e s t summer r a i n f a l l i s f o u n d i n t h e extreme s o u t h e a s t , where 
G o n z a l e s H i l l a v e r a g e s a l i t t l e o v e r 3 i n c h e s . T h i s i n c r e a s e n o r t h 
to about 5.5 i n c h e s a t the n o r t h end o f S a a n i c h P e n i n s u l a , and west 
to a bout 7.5 i n c h e s a t C o l d s t r e a m L a k e . The w i n t e r p a t t e r n , on the 
o t h e r hand, has m a i n l y a w e s t e r l y i n c r e a s i n g t r e n d . The d r i e s t 
a r e a , w i t h r a i n f a l l r a n g i n g from l e s s t h a t 25 i n c h e s , e x t e n d s a l o n g 
the e a s t e r n c o a s t o f t h e S a a n i c h P e n i n s u l a . The r e m a i n d e r o f the 
r e l a t i v e l y low l y i n g f l a t t e r r a i n of the S a a n i c h P e n i n s u l a r e c e i v e s 
from 25 to 30 i n c h e s . T h e r e i s a s h a r p i n c r e a s e a l o n g the h i g h l a n d 
f r o n t . T h i s wet b e l t i n t h e H i g h l a n d and M a l a h a t D i s t r i c t s r e c e i v e s 
i n e x c e s s of 40 i n c h e s d u r i n g the w i n t e r . 
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STREAMFLOW 

R a i n f a l l i s t r a n s l a t e d i n t o s t r e a m f l o w t h r o u g h t h e a c t i o n o f 
the l a n d . Two major t r a n s f o r m a t i o n s o c c u r (1) l o s s o f water from 
the s y s t e m and (2) a time l a g of r a i n f a l l b e f o r e the water i s r e l e a s e 
as s t r e a m f l o w . Some o f the r a i n f a l l i s i n t e r c e p t e d b e f o r e i t can 
be c o n v e r t e d i n t o s t r e a m f l o w . L o s s e s o c c u r b e c a u s e o f i n t e r c e p t i o n 
i n t h e canopy o f v e g e t a t i o n , t h r o u g h e v a p o r a t i o n and t r a n s p i r a t i o n , 
and t h r o u g h r e c h a r g e of s o i l m o i s t u r e . A l l of t h e s e p r o c e s s e s r e d u c e 
the t o t a l volume of water a v a i l a b l e as s t r e a m f l o w . The t i m i n g o f 
the r e l e a s e of water as s t r e a m f l o w i s m a i n l y a f u n c t i o n o f t h e amount 
and k i n d of s t o r a g e a v a i l a b l e on and w i t h i n the l a n d . T h i s s t o r a g e 
c a p a c i t y must be f i l l e d b e f o r e s t r e a m f l o w o c c u r s . 

LOSSES OF WATER 
• • E v a p o t r a n s p i r a t i o n 

The a v a i l a b i l i t y of w a t e r f o r r u n o f f i s dependent on t h e e x c e s s 
of r a i n f a l l o v e r i n t e r c e p t i o n l o s s e s , e v a p o t r a n s p i r a t i o n and r e c h a r g e 
of s o i l m o i s t u r e . I n t e r c e p t i o n l o s s e s a r e i m p o r t a n t i n f o r e s t s , 
b e i n g h i g h e s t d u r i n g l i g h t showers and warm t e m p e r a t u r e s of summer 
and l o w e s t i n the w i n t e r . Most of the w i n t e r r a i n f a l l r e a c h e s the 
g r o u n d . No u s a b l e e s t i m a t e s of i n t e r c e p t i o n l o s s e s a r e a v a i l a b l e 
f o r t h e s t u d y a r e a . 

E v a p o t r a n s p i r a t i o n l o s s e s a r e a l s o h i g h e s t i n summer r e s u l t i n g 
i n an a n n u a l d r o u g h t t h r o u g h o u t the s t u d y a r e a . E x c e s s of evapo
t r a n s p i r a t i o n o v e r r a i n f a l l b e g i n s i n A p r i l a l o n g t h e s o u t h c o a s t 
and t h r o u g h the l o w l a n d s o f the e a s t e r n S a a n i c h P e n i n s u l a . The 
e x c e s s c o n t i n u e s u n t i l O c t o b e r , o v e r a p e r i o d o f 5 1/2 months. 
G e n e r a l l y , water d e f i c i t s o f 12 to 14 i n c h e s a r e b u i l t up d u r i n g 
t h i s p e r i o d . * 

In the h i g h l a n d a r e a s , the p e r i o d of water d e f i c i t i s about a 
month s h o r t e r . The o n s e t of d e f i c i t i s d e l a y e d u n t i l May and ends 
i n mid-September. The e x c e s s o f w a t e r o v e r e v a p o t r a n s p i r a t i o n l o s s e s 
d e f i n e s s u r p l u s p e r i o d s , t h e time d u r i n g w h i c h w a t e r i s a v a i l a b l e 
f o r r u n o f f . In h i g h l a n d a r e a s , t h i s p e r i o d b e g i n s i n mid-September 
and l a s t s u n t i l t h e end o f A p r i l . T h e r e i s a s t e e p g r a d i e n t a l o n g 
the h i g h l a n d f r o n t ( t r a n s i t i o n zone) i n w a t e r s u r p l u s . The l o w l a n d 
a r e a s to the s o u t h and e a s t of t h e f r o n t have a p e r i o d o f s u r p l u s 

*Water d e f i c i t and s u r p l u s f i g u r e s i n d i c a t e d i n t h i s s e c t i o n s h o u l d be 
r e g a r d e d an o r d e r o f magnitude e s t i m a t e s s i n c e t h e y a r e ba s e d upon 
a p p r o x i m a t i o n s of p o t e n t i a l e v a p o t r a n s p i r a t i o n . 
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about a month s h o r t e r . T o t a l s u r p l u s water a v a i l a b l e f o r r u n o f f 
v a r i e s from about 17 i n c h e s i n t h e extreme s o u t h e a s t to a l m o s t 
30 i n c h e s a l o n g the h i g h l a n d f r o n t . 

T o t a l w a ter d e f i c i t s v a r y from about 10.5 i n c h e s i n t h e Water
shed to a b o u t 13 i n c h e s i n the H i g h l a n d D i s t r i c t . S u r p l u s e s r a n g e 
from 35 I n c h e s i n the H i g h l a n d D i s t r i c t to a l m o s t 50 i n c h e s i n t h e 
W a t e r s h e d . The i n c r e a s e to t h e west r e f l e c t s t h e s t e a d y i n c r e a s e 
of w i n t e r r a i n f a l l i n t h a t d i r e c t i o n . ' 

S o l i M o i s t u r e S t o r a g e 

S o i l m o i s t u r e s t o r a g e f u r t h e r r e d u c e s the amount o f r u n o f f . 
T h i s s t o r a g e , v a r y i n g from 2 to 5 i n c h e s , r e d u c e s v e r t i c a l r u n o f f 
by an e q u i v a l e n t amount. In t h e s t u d y a r e a , t h e r e c h a r g e p e r i o d 
e x t e n d s i n t o l a t e O c t o b e r or e a r l y November. D u r i n g t h i s p e r i o d , 
t h e r e i s l i t t l e i n c r e a s e i n r u n o f f . The r e d u c t i o n of r u n o f f i s most 
i m p o r t a n t i n the l o w l a n d s a r e a as s o i l m o i s t u r e s t o r a g e i s h i g h e s t 
h e r e . 

S o i l m o i s t u r e s t o r a g e i s d i s t i n c t f r o m s t o r a g e i n g r o u n d w a t e r 
r e s e r v o i r s . The s o i l m o i s t u r e a c t s as s t o r a g e f o r r e l e a s e t h r o u g h 
e v a p o t r a n s p i r a t i o n d u r i n g t h e summer whereas g r o u n d w a t e r s t o r a g e i s 
e v e n t u a l l y r e l e a s e d as s t r e a m f l o w . 

HYDROLOGIC SIGNIFICANCE OF LAND UNITS* 

The t r a n s f o r m a t i o n o f r a i n f a l l i n t o r u n o f f i s made t h r o u g h t h e 
movement of r a i n f a l l upon and t h r o u g h t h e l a n d . The amount o f s t o r a g e 
w i t h i n or on a l a n d u n i t i s one i m p o r t a n t c r i t e r i o n i n d e f i n i n g t h e 
h y d r o l o g i c a l s i g n i f i c a n c e of a l a n d u n i t . The e f f e c t of s t o r a g e i s 
to d e l a y the o c c u r r e n c e of r u n o f f and o f l o w e r i n g the peak f l o w i n 
r e l a t i o n to the amount of r a i n f a l l . T h i s s t a b i l i z i n g e f f e c t m a i n t a i n s 
s t r e a m f l o w between s t o r m e v e n t s and a f t e r t h e w i n t e r r a i n s e a s o n . 

A s e c o n d c r i t e r i o n f o r d e f i n i n g t h e h y d r o l o g i c s i g n i f i c a n c e 
i s the mode o f r u n o f f . R u n o f f o c c u r s i n modes of o c c u r r e n c e and t h e 
r e l a t i v e i m p o r t a n c e o f each mode i n f l u e n c e s t h e time l a g ( d e l a y ) i n 
s t r e a m f l o w a f t e r r a i n f a l l . R u n o f f can o c c u r i n one o f t h r e e modes, 
s u r f a c e f l o w , as seepage o r as g r o u n d w a t e r f l o w . The d e l a y i n 
s t r e a m f l o w i s l e a s t when the p r o p o r t i o n of s u r f a c e f l o w i s g r e a t e s t . 
These modes a r e c l o s e l y r e l a t e d to t h e s t r u c t u r e of the u n d e r l y i n g 
m a t e r i a l s . 

*See F i g u r e 5 
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The amount and typ e of s t o r a g e w i t h i n the l a n d u n i t and the 
r e l a t i v e i m p o r t a n c e of the t h r e e modes a r e the main c r i t e r i a used 
f o r d e f i n i n g the s i g n i f i c a n c e of l a n d u n i t s . These c h a r a c t e r i s t i c s 
of the s o i l and s u b - s u r f a c e m a t e r i a l s , combined w i t h d i f f e r e n t 
c o v e r t y p e s , p r o d u c e d i s t i n c t l o c a l water b a l a n c e s . The f o l l o w i n g 
n i n e u n i t s c o v e r the major d i f f e r e n c e s i n t h e s o i l and s u b - s u r f a c e 
m a t e r i a l s w i t h i n the s t u d y a r e a . 
1) Steep u p l a n d s u r f a c e s - r o c k and t h i n l y m a n t l e d r o c k o u t c r o p s w i t h 

s t e e p s l o p e s and h i g h l o c a l r e l i e f . These a r e a s a r e the s o u r c e s 
of the most i n t e n s e s t o r m r u n o f f . They a r e c h a r a c t e r i z e d by a 
dense network o f s m a l l i n t e r m i t t e n t c h a n n e l s . Most of t h e 
b e d r o c k i n t h e s t u d y a r e a i s f r a c t u r e d and f a u l t e d . L o s s e s to 
the g r o u n d w a t e r sy s t e m may o c c u r i n the f r a c t u r e z o n e s . T h e r e 
i s l i t t l e s u r f a c e s t o r a g e . As a r e s u l t , t h e s e u n i t s a r e s u b j e c t 
to extreme d r o u g h t i n the d r y s e a s o n . 

2) H i l l y s u r f a c e s - r o c k and t h i n l y m a n t l e d r o c k o u t c r o p s on low, 
knobby h i l l s . S l o p e s c an be s t e e p b u t r e l i e f i s low. The h i l l s 
a l t e r n a t e w i t h p o c k e t s o f c l a y or muck i n h o l l o w s . These u n i t s 
a r e s o u r c e s o f d e l a y e d r u n o f f and the r u n o f f from t h e s e u n i t s 

i s much s l o w e r t h a n from the u p l a n d u n i t s . Much o f the water 
seeps t h r o u g h t h e s o i l and c o l l e c t s i n d e p r e s s i o n s between the 
low h i l l s . .The d e p r e s s i o n s d e l a y and low e r t h e peak s t o r m r u n o f f 
from t h e s e u n i t s . The r o c k y a r e a s a r e s u b j e c t to summer d r o u g h t . 

3) V a l l e y bottom a l l u v i u m - s i l t , sand and g r a v e l d e p o s i t s a l o n g s t r e a m 
c h a n n e l s . These u n i t s r e c e i v e and s t o r e r u n o f f . They have a 
h i g h p e r c o l a t i o n r a t e , a b s o r b i n g water from the s t r e a m c h a n n e l 
and seepa:ge from s u r r o u n d i n g u p l a n d s . A l l u v i a l a r e a s a r e s u s c e p t i b l e 
to f l o o d i n g d u r i n g i n t e n s e s t o r m r u n o f f . 

4) G r a v e l and sand t e r r a c e s - g l a c i o f l u v i a l sand and g r a v e l d e p o s i t s . 
These u n i t s a r e g e n e r a l l y r a i s e d i n r e l a t i o n to e x i s t i n g s t r e a m 
c h a n n e l s . G r a v e l and sand t e r r a c e s have l i t t l e - d i r e c t on s u r f a c e 
r u n o f f . Most of the r a i n f a l l i n f i l t r a t e s i n t o the gr o u n d water 
s y s t e m . The g r o u n d w a t e r i n t u r n d i s c h a r g e s i n t o s t r e a m c h a n n e l s . 
They a l s o r e c e i v e and d i s c h a r g e seepage from any a d j a c e n t u p l a n d 
a r e a s . L o c a l f l o o d i n g can o c c u r d u r i n g i n t e n s e r a i n s t o r m s i f 
a c c u m u l a t i o n of w a t e r e x c e e d s t h e p e r c o l a t i o n i r a t e . 

5) Lowland c l a y s - l o w l a n d c l a y s a r e impermeable u n i t s i n d e p r e s s i o n s , 
r e c e i v i n g seepage from s u r r o u n d i n g u p l a n d a r e a s . Because o f the 
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i m p e r m e a b i l i t y o f the c l a y , r u n o f f c o l l e c t s i n t h e d e p r e s s i o n s 
f o r m i n g a swampy a r e a , o r a t e m p o r a r y pond. 

6a) U p l a n d m a r i n e c l a y s - u p l a n d m a r i n e c l a y s a r e s l o w l y p e r m e a b l e 
u n i t s w h i c h c o n t r i b u t e d e l a y e d r u n o f f t o a d j a c e n t low l y i n g c h a n n e l s 
and d e p r e s s i o n s . To some e x t e n t , t h e y f u n c t i o n as s o u r c e s o f r u n o f f 
i n the same way as u p l a n d r o c k a r e a s . However, i n the m a r i n e c l a y s , 
the r u n o f f peaks a r e d e l a y e d b e c a u s e of seepage i n t h e s o i l 
above the s l o w l y p e r m e a b l e l a y e r . M a r i n e c l a y s , g e n e r a l l y o v e r l i e 
compact t i l l s ; i n c o m b i n a t i o n t h e c l a y o v e r t i l l i s v i r t u a l l y 
i m permeable t o w a t e r . 

6b) U p l a n d t i l l s - u p l a n d t i l l s f u n c t i o n i n t h e same way as u p l a n d m a r i n e 
c l a y s as s o u r c e s o f d e l a y e d r u n o f f . These u n i t s a r e more p e r m e a b l e 
t h a n the c l a y s b e c a u s e o f the c o a r s e t e x t u r e of t h e t i l l s . C o nse
q u e n t l y , seepage i n c r e a s e s . Where the t i l l o v e r l i e s g r a v e l 
d e p o s i t s , i n f i l t r a t i o n t h r o u g h t h e t i l l l a y e r c o n t r i b u t e s to the 
g r o u n d w a t e r t a b l e i n the g r a v e l . In t h e s e a r e a s , r u n o f f i s d e l a y e d 
even more. D i s h c a r g e from t h e u n d e r l y i n g g r a v e l d e p o s i t may o c c u r 
i n a d i f f e r e n t l a n d u n i t . 

7) Permanent l a k e s - d e p r e s s i o n s p e r m a n e n t l y f i l l e d by o p e n . w a t e r . 
They a r e the most i m p o r t a n t s u r f a c e s t o r a g e e l e m e n t s i n s t r e a m , 
b a s i n s . 

8) Permanent & s e a s o n a l marshes - impermeable d e p r e s s i o n s i n c l a y 
or b e d r o c k , f i l l e d by a pond d u r i n g a l l or p a r t of t h e y e a r . 
They a r e i m p o r t a n t s u r f a c e s t o r a g e e l e m e n t s i n s t r e a m b a s i n s . 

9) B u r i e d sand and g r a v e l a q u i f e r s - s e v e r a l sand and g r a v e l d e p o s i t s 
o v e r l a i n by c l a y s and t i l l s a r e f o u n d w i t h i n t h e S a a n i c h P e n i n s u l a , 
c h i e f l y i n C e n t r a l and N o r t h e r n S a a n i c h . These d e p o s i t s f u n c t i o n 
as a g r o u n d w a t e r r e s e r v o i r , c o n t r i b u t i n g to s t r e a m f l o w t h r o u g h o u t 
the d r y s e a s o n . Flow from t h e s e deep a q u i f e r s i s t h e most u n i f o r m 
of any of the u n i t s i n w h i c h s t o r a g e o c c u r s . The n a t u r e of r e c h a r g e 
to the deep a q u i f e r s i s u n c l e a r . Most r e c h a r g e u n d o u b t e d l y comes 
from i n f i l t r a t i o n t h r o u g h o v e r l y i n g t i l l , o r seepage u n d e r n e a t h 
t i l l f rom n e a r b y r o c k o u t c r o p p i n g s . But t h e r e i s s t i l l doubt 
w h ether the r e c h a r g e from, t h e s e s o u r c e s a c c o u n t s f o r a l l t h e o b s e r v e d 
d i s c h a r g e . A n o t h e r p o s s i b l e s o u r c e of r e c h a r g e i s seepage from 
f r a c t u r e and f a u l t zones i n b e d r o c k , u n d e r l y i n g the a q u i f e r . S o u r c e 
r e g i o n s f o r such r e c h a r g e may be q u i t e d i s t a n t f r o m the a q u i f e r . 
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COVER TYPE AND LAND USE CHANGES 

Cov e r t y p e i s v e r y i m p o r t a n t i n m o d i f y i n g t h e l o c a l w a t e r 
b a l a n c e . Each l a n d use typ e has a d i f f e r e n t e f f e c t . S i x b r o a d 
c a t e g o r i e s of l a n d use a r e s u f f i c i e n t to i n c l u d e the range of 
c o v e r c o n d i t i o n s found i n the V i c t o r i a a r e a . These a r e shown on 
the p r e s e n t l a n d use map. The s i x c a t e g o r i e s a r e : 
1) Bare s u r f a c e - r o c k s l o p e s , q u a r r i e s and c l e a r e d v a c a n t l a n d . 

Cover t y p e has no i n f l u e n c e on the water b a l a n c e on t h e s e u n i t s . 
On u n i t s which have been c l e a r e d , c o n d i t i o n s i n the s u r f a c e m a t e r i a l 
may be a l t e r e d , i n c r e a s i n g i m p e r m e a b i l i t y and s u r f a c e r u n o f f , 
or i n c r e a s i n g p e r m e a b i l i t y and s u r f a c e r u n o f f d e p e n d i n g on s o i l 
t y p e s . P r e s e n t l a n d use u n i t s i n c l u d e d a r e L,E,V. 

2) T h i n f o r e s t - open canopy and sh r u b c o v e r . T h i s c o v e r t y p e r e d u c e s 
s l i g h t l y the t o t a l amount of r u n o f f f r o m . t h e u n d e r l y i n g s u r f a c e , 
t h r o u g h i n t e r c e p t i o n of r a i n by the ca n o p y , and e v a p o t r a n s p i r a t i o n . 
P r e s e n t l a n d use u n i t s a r e T^, ^2 

3) Heavy f o r e s t - dense canopy. T h i s c o v e r t y p e g r e a t l y r e d u c e s 
the t o t a l amount o f s u r f a c e r u n o f f , as w e l l as t h e speed of t r a n s r 
m i s s i o n t h r o u g h the u n i t . The amount o f l o s s t h r o u g h i n t e r c e p t i o n 
and e v a p o t r a n s p i r a t i o n a r e the h i g h e s t f o r any c o v e r t y p e . A 
d u f f l a y e r as w e l l as p e r m e a b l e s o i l s t r u c t u r e e n c o u r a g e r e t e n t i o n 
and i n f i l t r a t i o n o f m o i s t u r e i n t h e u n d e r l y i n g m a t e r i a l s . P r e s e n t 
l a n d use u n i t s a r e : T^^, T2 . 

4) A g r i c u l t u r a l f i e l d s - a l t h o u g h a d i v e r s i t y of l a n d use e x i s t s 
i n a g r i c u l t u r e , most have a s i m i l a r i n f l u e n c e on water b a l a n c e . 
The e f f e c t s of t h e s e u n i t s a r e i n t e r m e d i a t e between f o r e s t e d c o v e r 
and b a r e s u r f a c e . I n t e r c e p t i o n l o s s and e v a p o t r a n s p i r a t i o n a r e 
not as h i g h as i n t h e heavy f o r e s t u n i t . On t h e o t h e r hand, 
v e g e t a t i o n e n c o u r a g e s i n f i l t r a t i o n i n t o the s o i l , r e d u c i n g the 
r a t e of t r a n s m i s s i o n of r u n o f f t h r o u g h t h e s e u n i t s . P r e s e n t l a n d 

use u n i t s i n c l u d e d a r e : ^2-^' ^ 2 ' ^ 1 ' ' ^1 ' ' ^ l * 
5) Low d e n s i t y u r b a n - t h e amount o f i m p e r v i o u s a r e a i n c r e a s e s i n 

r e l a t i o n to t h e i n t e n s i t y of u r b a n d e v e l o p m e n t . Low d e n s i t y u r b a n 
a r e a s , i n t h i s s e c t i o n of the s t u d y , a r e d e f i n e d as r e s i d e n t i a l 
a r e a s w i t h a l o t s i z e g r e a t e r t h a n a t h i r d of an a c r e . Impermeable 
s u r f a c e a r e a i s about 25% o f t h e l o t s i z e . A l s o i n c l u d e d a r e 
ur b a n open l a n d and r e c r a t i o n a l f e a t u r e s . P r e s e n t l a n d use u n i t s 
0 2 _ ^ a n d p a r t s o f R 2 _ - ^ . 
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6) H i g h d e n s i t y u r b a n - i n c l u d e s h i g h d e n s i t y r e s i d e n t i a l a r e a s , 
and a r e a s w i t h l a r g e amount of pavement. The amount of i m p e r v i o u s 
s u r f a c e a r e a v a r i e s f r o m 25 to 100%. Land use u n i t s i n c l u d e d 
a r e , p a r t s of ^2-3' and Y. 

T h r e e main t y p e s of l a n d use change o c c u r i n u r b a n i z a t i o n : 
c l e a r i n g of c o v e r , c o n s t r u c t i o n , and c h a n n e l i n g o f r u n o f f . Two 
main e f f e c t s of t h e s e changes a r e i n c r e a s e i n volume o f r u n o f f , and 
i n c r e a s e i n t h e speed o f t r a n s m i s s i o n of r u n o f f downstream. 

Land c l e a r i n g u s u a l l y r e d u c e s i n f i l t r a t i o n l o s s , e v a p o t r a n s p i r a 
t i o n l o s s , and p e r m e a b i l i t y o f the s o i l . The major e f f e c t i s an 
i n c r e a s e i n the t o t a l volume o f r u n o f f . T h i s e f f e c t o c c u r s i n b o t h 
c o n v e r s i o n of f o r e s t to f a r m l a n d as w e l l as i n f a r m l a n d to u r b a n 
l a n d . 

C o n s t r u c t i o n and d r a i n a g e c h a n n e l i n g i n c r e a s e t h e speed of r u n o f f . 
C o n s t r u c t i o n i n c r e a s e s the amount o f impermeable s u r f a c e , r e d u c i n g 
i n f i l t r a t i o n . C h a n n e l i n g o f t h e s u r f a c e r u n o f f e l i m i n a t e s s t o r a g e 
and i n c r e a s e s the c h a n n e l , g r a d u a l l y i n c r e a s i n g the v e l o c i t y of t r a n s 
m i s s i o n downstream. The combined e f f e c t i s to i n c r e a s e peak f l o w 
o f r u n o f f by as much as 3 t i m e s , and to r e d u c e the s t a b i l i t y of the 
r u n o f f . 

The r e d u c t i o n o f s t o r a g e a l o n g the s t r e a m c h a n n e l i n r e l a t i o n 
to t h e amount o f r u n o f f i s t h e major impact o f u r b a n i z a t i o n . U r b a n 
i z a t i o n i n d u c e s a f l a s h f l o o d d i s c h a r g e r e g i m e . T h i s e f f e c t c a n n o t 
be e n t i r e l y a l l e v i a t e d . Lowland a r e a s a r e u s u a l l y s u b j e c t to n a t u r a l 
f l o o d i n g . The f l o o d i n g h a z a r d c o n t i n u e s i n s p i t e o f i m p r o v e d d r a i n a g e 
and c h a n n e l i n g , w i t h h a z a r d i n c r e a s i n g downstream. U r b a n i z a t i o n 
of u p l a n d a r e a s s u b j e c t s t h e l o w l a n d a r e a s to an i n c r e a s e d f l o o d i n g 
h a z a r d . S i m u l t a n e o u s u r b a n i z a t i o n of u p l a n d and l o w l a n d a r e a s i s 
p a r t i c u l a r l y h a z a r d o u s . Some of the e f f e c t s o f u r b a n i z a t i o n can 
be a l l e v i a t e d by d e s i g n i n g s t o r a g e w i t h i n t h e u r b a n d r a i n a g e n e t w o r k . 
As much of the n a t u r a l s t o r a g e as p o s s i b l e s h o u l d be r e t a i n e d , 
e s p e c i a l l y l a n d u n i t s most i m p o r t a n t to each s t r e a m b a s i n . 

WATER QUALITY 

Water q u a l i t y d i f f e r e n c e s o c c u r n a t u r a l l y i n the s u r f a c e w a t e r 
of t h e C a p i t a l R e g i o n . T h e r e i s a m a j o r d i f f e r e n c e between h i g h l a n d 
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and l o w l a n d w a t e r , i n a d d i t i o n to d i f f e r e n c e s between b a s i n s and 
w i t h i n b a s i n s . 

Q u a n t i f i e d measurement o f water q u a l i t y i s c o n f i n e d to s t u d i e s 
of t he l a k e s w i t h i n the r e g i o n . O b s e r v a t i o n of water q u a l i t y i n 
str e a m s i s m a i n l y q u a l i t a t i v e e s t i m a t i o n of t u r b i d i t y and c o l o u r t a k e n 
d u r i n g f i e l d s t u d y i n J a n u a r y 1973. These o b s e r v a t i o n s p e r m i t a 
r e l a t i v e o r d e r i n g of the s t r e a m s a t t h a t t i m e . 

Lakes 

S e v e r a l p a r a m e t e r s of w a t e r q u a l i t y have been measured i n l a k e s 
w i t h i n the r e g i o n . These a r e a s have g e n e r a l l y been s p o t c h e c k e d 
r a t h e r than c o n t i n u o u s c h e c k i n g w i t h o n l y a few l a k e s h a v i n g d e t a i l e d 
b i o l o g i c a l or c h e m i c a l a n a l y s i s . 

S e a s o n a l changes i n l a k e s t r u c t u r e and c o m p o s i t i o n a f f e c t water 
q u a l i t y . I n t e r p r e t a t i o n of water q u a l i t y i s d i f f i c u l t w i t h o u t a 
s e r i e s of measurements t h r o u g h o u t the y e a r to d e t e r m i n e how water 
q u a l i t y p a r a m e t e r s change w i t h t h e changes i n l a k e s t r u c t u r e . 

A l l the l a k e s i n t h e r e g i o n undergo a s e a s o n a l change i n s t r u c 
t u r e . The change i n s t r u c t u r e i s an a n n u a l c y c l e of t e m p e r a t u r e 
s t r a t i f i c a t i o n i n summer and t u r n o v e r i n the f a l l . S t r a t i f i c a t i o n 
b e g i n s i n March at lower e l e v a t i o n s w i t h t h e growth of a s h a l l o w 
h e a t e d l a y e r a t the l a k e s u r f a c e . The h e a t e d l a y e r grows deeper 
and warmer t h r o u g h the summer. The u p p e r l a y e r r e a c h e s maximum 
t e m p e r a t u r e s o f 70 to 75 d e g r e e s d u r i n g J u l y and August when t h i s 
l a y e r e x t e n d s to a maximum d e p t h of 12 to 18 f e e t . In the f a l l , 
the upper l a y e r c o o l s more r a p i d l y and f i n a l l y warmer water from 
below f o r c e s i t s way t o the s u r f a c e . T h i s p r o c e s s i s c a l l e d 
" t u r n o v e r " and i t i s c o m p l e t e d around m i d - t o - l a t e O c t o b e r when a 
r e l a t i v e l y c o n s t a n t t e m p e r a t u r e o c c u r s a t a l l d e p t h s . The t e m p e r a 
t u r e at time of t u r n o v e r v a r i e s from 46 to 52° (Hagmeier e t a l 
1969 - 7 2 ) . 

Maximum t e m p e r a t u r e o f the s u r f a c e l a y e r v a r i e s w i t h i n t h e 
r e g i o n . The Watershed l a k e s a r e 5 to 8°F. c o o l e r t h a n the l o w l a n d 
l a k e s , r e a c h i n g maximum t e m p e r a t u r e s of 60 t o 70°F, The h i g h l a n d 
l a k e s a r e a l s o a few d e g r e e s c o o l e r . Swan Lake and t h e e n t i r e 
s e t of l a k e s from P r o s p e c t t h r o u g h T h e t i s to L a n g f o r d a r e a few 
de g r e e s warmer t h a n E l k - B e a v e r l a k e s . 
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The d i s s o l v e d oxygen c o n t e n t of t h e w a t e r v a r i e s w i t h t h e 
s t r a t i f i c a t i o n . Oxygen l e v e l s i n t h e e p i l i m n i o n a r e h i g h b e c a u s e 
of s u r f a c e m i x i n g and p r o d u c t i o n by a l g a e . The l a y e r below the 
e p i l i m n i o n has v e r y l i t t l e m i x i n g o r . c i r c u l a t i o n d u r i n g s t r a t i f i 
c a t i o n . Oxygen l e v e l s d i m i n i s h , g r a d u a l l y towards the b o t t o m . The 
b o t t o m mud i t s e l f may be a n a e r o b i c d u r i n g t h e summer. D u r i n g f a l l 
t u r n o v e r , oxygen l e v e l s a r e r e p l e n i s h e d t h r o u g h o u t the p r o f i l e . 
( Hagmeier, e t a l ) . 

The o t h e r p h y s i c a l f a c t o r a f f e c t i n g w a ter q u a l i t y i n t h e l a k e s 
i s the a n n u a l f l u s h i n g t h r o u g h w i n t e r r u n o f f . R u n o f f from the 
c a t c h m e n t s o c c u r s m a i n l y from November t h r o u g h A p r i l . The r u n o f f 
c o i n c i d e s w i t h t h e p e r i o d when the l a k e i s not t h e r m a l l y s t r a t i f i e d . 
The e n t i r e l a k e i s f l u s h e d , r a t h e r t h a n a s u r f a c e l a y e r . 

The b u i l d up o f n u t r i e n t s I n th^e l a k e s t s d ependent to some 
e x t e n t on t h e f l u s h i n g r a t e . The l o w e r th e f l u s h i n g r a t e , t h e 
g r e a t e r i s t h e p o t e n t i a l f o r b u i l d i n g up the l e v e l o f n u t r i e n t s . 
L akes w i t h the l o w e s t f l u s h i n g r a t e s a r e most s u s c e p t i b l e to d e g r a d 
a t i o n of w a t e r q u a l i t y , and a r e a l s o t h e most d i f f i c u l t to r e s t o r e 
when the q u a l i t y i s d e g r a d e d . 

F l u s h i n g r a t e v a r i e s w i t h t h e volume of t h e l a k e and amount of• 
r u n o f f from th e c a t c h m e n t . The h i g h e s t f l u s h i n g r a t e s a r e i n the 
s m a l l l a k e s o f the H i g h l a n d s . These l a k e s h o l d l e s s t h a n 5" o f r u n o f f 
per y e a r f r o m t h e i r c a t c h m e n t s ; th e f l u s h i n g r a t e s a r e l e s s t h a n a 
month, so t h a t c o m p l e t e change of w ater p r o b a b l y o c c u r s s e v e r a l t i m e s 
e v e r y w i n t e r . The W a tershed l a k e s and the s m a l l e r l o w l a n d l a k e s 
( G l e n , F l o r e n c e , D u r r a n c e ) have f l u s h i n g r a t e s of 2 to 4 months, 
f l u s h i n g o c c u r s two o r t h r e e t i m e s e v e r y w i n t e r . The l o n g e s t f l u s h i n g 
r a t e s a t e i n the l a r g e I woland l a k e s - T h e t i s , L a n g f o r d , P r o s p e c t 
and E l k . F l u s h i n g r a t e v a r i e s from a h a l f y e a r to a l m o s t t h r e e y e a r s . 

The a v a i l a b l e c h e m i c a l d a t a p e r m i t t e n t a t i v e d i v i s i o n of t h e 
l a k e s i n t o 4 g r o u p i n g s a c c o r d i n g to the l e v e l o f n u t r i e n t s . T o t a l 
d i s s o l v e d s o l i d s c o n t e n t and S e c c h i d i s c r e a d i n g s o f t h e l i g h t 
p e n e t r a t i o n o f the l a k e s have been t a k e n c o n v e n i e n t l y o n l y t w i c e 
i n many l a k e s . S u r v e y s by t h e F i s h e r i e s B r a n c h a r e u s u a l l y t a k e n 
i n May, w h i l e a s u r v e y by E . J . V u o r i and Dr. E. Hagmeier a t the 
U n i v e r s i t y o f V i c t o r i a was made i n the w i n t e r . A number of i n d i v i d u a l 
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l a k e s u r v e y s have a l s o been c o n d u c t e d by s t u d e n t s under the d i r e c 
t i o n of Dr. Hagmeier. The r e a d i n g s a r e n o t c o m p a r a b l e b e c a u s e of 
s e a s o n a l c h a n g e s . N e v e r t h e l e s s , t h e y b o t h i n d i c a t e a s i m i l a r d i v i s i o n 
of t h e l a k e s . The f o l l o w i n g i s a t e n t a t i v e g r o u p i n g o f t h e l a k e s 
based on t h e s e s u r v e y s : 

F i s h e r i e s B r a n c h Hagmeier and V u o r i Hagmeier 
S e c c h i ( f t ) TDS(ppm) S e c c h i C f t ) TDSCppm) S e c c h i ( f t ) TDS(ppm) 

10-16 200-500 
2-5 500+ 

The Watershed l a k e s were the l e a s t e u t r o p h i c i n b o t h s u r v e y s . 
The l o w l a n d l a k e s were most e u t r o p h i c i n b o t h s u r v e y s . The s m a l l 
h i g h l a n d l a k e s seemed to be s l i g h t l y more e u t r o p h i c t h a n t h e Water
shed l a k e s , a c c o r d i n g to the F i s h e r i e s B r a n c h s u r v e y s . Swan i s by 
f a r the most e u t r o p h i c o f the l o w l a n d l a k e s . 

More d e t a i l e d r a n k i n g of t h e l a k e s i s b e i n g a t t e m p t e d at the 
B i o l o g y Department of the U n i v e r s i t y of V i c t o r i a . Methods i n c l u d e 
l a k e bottom d i a t o m c o u n t s , s p e c i e s and abundance of b e n t h i c f a u n a 
and a l g a e c o u n t s and d e t a i l e d a n a l y s i s of c h e m i c a l c o n s t i t u e n t s . 
The r e s u l t s of t h e s e s t u d i e s a r e s t i l l too i n c o n c l u s i v e to p e r m i t 
f i n e r r a n k i n g . 

Streams 

Water q u a l i t y i n the s t r e a m s was e s t i m a t e d by a p p e a r a n c e d u r i n g 
a f i e l d s u r v e y . T h i s i s a q u a n t i t a t i v e e s t i m a t e of t u r b i d i t y and 
water c o l o u r a t i o n . The main c o n s t i t u e n t of t u r b i d i t y i s s u spended 
s e d i m e n t l o a d ; the main c o l o u r a t i o n w i t h i n the a r e a i s t h e brown 
from c e d a r r o o t . The f o l l o w i n g i s a t e n t a t i v e o r d e r i n g o f w a t e r 
q u a l i t y b a s e d on a p p e a r a n c e . These e s t i m a t e s do n o t t a k e i n t o a c c o u n t 
any c h e m i c a l or b i o l o g i c a l measurements, o n l y e s t i m a t e d l i g h t 
p e n e t r a t i o n . 

C r a i g f l o w e r 
Worst Hagan Cre e k 

C o l q u i t z , G l e n 
Tod, M e t c h o s i n 
M i l l s t r e a r a , S a n d h i l l 

W atershed 16+ 30-50 16-18 100-200 
H i g h l a n d 10-12 40-70 
Lowlands 10-16 60-120 10-12 400-650 
Swan Lake 
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B e s t C o l d s t r e a m , V e i t c h 
The upper h e a d w a t e r s o f the s t r e a m s a r e much c l e a r e r than the 

main b r a n c h , to w h i c h t h e s e e s t i m a t e s a r e a p p l i c a b l e . Hagan Creek 
i s by f a r the w o r s t ; t h e r e i s a t l e a s t an o r d e r o f m a g n i t u d e d i f f e r 
ence between t h i s c r e e k and any of the o t h e r s . 

The a e s t h e t i c q u a l i t y o f t h e s m a l l e r s t r e a m s was a f f e c t e d by 
the use o f s t e e p banks as c o n v e n i e n t p r i v a t e dumps t h r o u g h o u t the 
a r e a . A few o f t h e s e p a r t i a l l y b l o c k c r e e k s . The w o r s t o b s e r v e d 
d u r i n g the f i e l d s u r v e y was C o l e C r e e k , a t r i b u t a r y of the M e t c h o s i n . 

FISH POTENTIAL* 

The l a k e s and s t r e a m s of the C a p i t a l R e g i o n a l a r e a have a number 
of f i s h s p e c i e s - h a b i t a t a s s o c i a t i o n s . These a s s o c i a t i o n s r a t h e r 
than a b s o l u t e b i o l o g i c a l p r o d u c t i v i t y a r e the b a s i s f o r the mapping 
d f p o t e n t i a l . The a s s o c i a t i o n s and p r o d u c t i v i t y seem to c o i n c i d e , 
a t l e a s t q u a n t i f i a b l e . The o n l y q u a n i t i f l a b l e e s t i m a t e s of f i s h 
p o p u l a t i o n s a v a i l a b l e a r e f o r anadromous salmon and s t e e l h e a d r u n s . 
C u t t h r o a t t r o u t , the most i m p o r t a n t s p e c i e s i n many of t h e s t r e a m s , 
has n e v e r been s t u d i e d i n much d e t a i l . V i r t u a l l y t h e o n l y i n f o r 
m a t i o n a v a i l a b l e about c u t t h r o a t i s where p o p u l a t i o n s e x i s t . 

T h e r e a r e a p p r o x i m a t e l y s e v e n s p e c i e s a s s o c i a t i o n s w i t h i n the 
r e g i o n , f o u r i n s t r e a m s , t h r e e i n l a k e s . A l t h o u g h i t i s p o s s i b l e 
to i n d i c a t e a p p r o x i m a t e b o u n d a r i e s of h a b i t a t s , and a s s i g n a r a t i n g 
f o r f i s h c a p a b i l i t y , i t i s not d e s i r a b l e to v i e w f i s h p o t e n t i a l w i t h i n 
s u c h f i x e d b o u n d a r i e s . Most of the f i s h p o p u l a t i o n s u t i l i z e more 
than one h a b i t a t d u r i n g t h e i r l i f e c y c l e . A l l the h a b i t a t s used 
by the f i s h d u r i n g the l i f e c y c l e a r e e q u a l l y i m p o r t a n t . The i d e n t i 
f i c a t i o n o f f i s h h a b i t a t s and p o t e n t i a l s on a map s h o u l d be v i e w e d 
w i t h i n the c o n t e x t of i n d i v i d u a l f i s h p o p u l a t i o n s and t h e i r movements 
t h r o u g h a s t r e a m b a s i n . 

The f o l l o w i n g a r e t e n t a t i v e a s s o c i a t i o n s o f s p e c i e s w i t h d n the 
a r e a : 

Streams 
1) Anadromous - s t e e l h e a d , c o h o , chum, s p r i n g . 

T h i s a s s o c i a t i o n i s . c o n f i n e d to the C o l d s t r e a m . I t i s the most 
p r o d u c t i v e anadromous a s s o c i a t i o n to be f o u n d i n the a r e a , 
s u p p o r t i n g p o p u l a t i o n s of four, d i f f e r e n t s p e c i e s . The^ spawning 

*See F i g u r e 6 
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a r e a and f r y n u r s e r y f e e d i n g a r e a i s found w i t h i n the s t r e a m , 
a l l t h e s p e c i e s m i g r a t e to the s e a i n t h e i r s e c o n d or t h i r d y e a r 
(chum i n the f i r s t y e a r ) . S a a n i c h I n l e t i s v e r y i m p o r t a n t as 
a f e e d i n g a r e a f o r the m a r i n e phase o f t h e s e p o p u l a t i o n s . 
Anadromous - C u t t h r o a t , coho. 
T h i s a s s o c i a t i o n i s f o u n d m a i n l y i n l o w l a n d s t r e a m s s m a l l e r than 
the ones i n w h i c h a s t e e l h e a d p o p u l a t i o n i s m a i n t a i n e d . S t e e l h e a d 
and c u t t h r o a t t r o u t a r e c o m p e t i t i v e to some e x t e n t and ten d to 
be dominant i n d i f f e r e n t s t r e a m e n v i r o n m e n t s . Spawning and f i r s t 
y e a r r e a r i n g take p l a c e w i t h i n the s t r e a m . Summer s t r e a m f l o w i s 
c r i t i c a l f o r the f i r s t y e a r s t a g e . The c u t t h r o a t m i g r a t e down
s t r e a m i n t o e s t u a r i n e a r e a s , which form the main f e e d i n g a r e a . 
The coho m i g r a t e f u r t h e r o f f s h o r e . T h e r e may be a s m a l l s t e e l h e a d 
run i n some o f t h e s e s t r e a m s , but i t i s minor compared to c u t t h r o a t s 
Anadromous - Cut t h r o a t . 
T h i s a s s o c i a t i o n i s fo u n d i n s m a l l s t r e a m - e s t u a r y s y s t e m s . 
Some of t h e e s t u a r i e s have t u r n e d i n t o l a n d l o c k e d l a g o o n s i n t h e 
s o u t h e r n p a r t of the a r e a . 
R e s i d e n t - C u t t h r o a t , brown t r o u t . 
T h i s a s s o c i a t i o n i s f o u n d i n s t r e a m s w i t h o u t l a k e s or sea a c c e s s . 
The p o p u l a t i o n must m a i n t a i n i t s e l f i n the s t r e a m c h a n n e l i t s e l f , 
i n c o n t r a s t to m i g r a t i o n o f o t h e r p o p u l a t i o n s to l a r g e r w ater 
b o d i e s f o r f e e d i n g . These p o p u l a t i o n s t e n d to be made up of s m a l l e r 
i n d i v i d u a l s b e c a u s e of the l i m i t a t i o n i n f e e d i n g h a b i t a t . V e r y 
l i t t l e i s known about the h a b i t a t s and p o p u l a t i o n s w i t h i n the s t u d y 
a r e a . Spawning i s p r o b a b l y i n t h e same t y p e s of l o o s e g r a v e l s 
f a v o u r e d by the m i g r a t o r y p o p u l a t i o n s , w h i l e f e e d i n g h a b i t a t i s 
i n q u i e t e r s p o t s o f the r i v e r , e s p e c i a l l y i n any d e e p e r p o o l s . 

Lakes 

C u t t h r o a t , s m a l l mouth b a s s . 

T h i s a s s o c i a t i o n i s fo u n d i n many of the l a r g e r warm l o w l a n d 
l a k e s . S m a l l mouth bass and minor p o p u l a t i o n s o f s u n f i s h a r e b o t h 
i n t r o d u c e d s p e c i e s i n t h e s e l a k e s . These l a k e s have a h i g h 
p r o d u c t i v i t y and a r e l a r g e enough to s u p p o r t b o t h p o p u l a t i o n s of 
f i s h . To some e x t e n t , t h e s e s p e c i e s o c c u r i n d i f f e r e n t h a b i t a t s 
w i t h i n the l a k e . The c u t t h r o a t spawns i n s m a l l i n f l o w o r o u t f l o w 
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s t r e a m s , w h i l e bass spawn a l o n g the l a k e s h o r e , Bass p r e f e r t h e 
warm w a t e r s of t h e e p i l i m n i o n , w h i l e c u t t r o a t a r e f o u n d i n t h e 
deep e r , c o o l e r h y p o l i m n i o n d u r i n g summer. T h e r e i s some c o m p e t i 
t i o n between t h e s e two s p e c i e s ; bass p r e y on the young t r o u t . 
M a i n t e n a n c e of s e p a r a t e r e a r i n g a r e a s , f o r t h e t r o u t a i d t h e i r 
s u r v i v a l . 

2) S u n f i s h ( P u m p k i n s e e d ) , S m a l l mouth b a s s . 
The s m a l l s h a l l o w l o w l a n d l a k e s s u p p o r t i n t r o d u c e d s u n f i s h and 
s m a l l mouth b a s s . S u n f i s h t o l e r a t e h i g h e r t e m p e r a t u r e s t h a n the 
b a s s . These l a k e s a r e too s h a l l o w to d e v e l o p a good s t r a t i f i 
c a t i o n . . C o n s e q u e n t l y the t r o u t p o p u l a t i o n i s m i n o r . 

3) C u t t h r o a t . 

A l l of the c o o l e r h i g h l a n d l a k e s s u p p o r t p o p u l a t i o n s of c u t t h r o a t 
t r o u t . The l i f e c y c l e of t h e s e p o p u l a t i o n s i s s i m i l a r to t h a t 
of l o w l a n d l a k e c u t t h r o a t and s e a r u n c u t t h r o a t . They r e q u i r e 
a s t r e a m c h a n n e l f o r spawning, 

STREAM HABITATS 

Stream c h a n n e l s t r u c t u r e and m a t e r i a l s a r e v e r y i m p o r t a n t 
i n i n f l u e n c i n g t h e c a p a b i l i t y of s t r e a m s to s u p p o r t f i s h . The 
m a t e r i a l s r a n g e from s o l i d r o c k o u t c r o p s to mud. S i x s i z e c l a s s e s 
of m a t e r i a l s a r e s u f f i c i e n t f o r d i f f e r e n t i a t i n g t h e ra n g e of h a b i t a t s 
e n c o u n t e r e d . 

1) Rock o u t c r o p - f a s t moving w a t e r u s u a l l y i n r a p i d s and w a t e r f a l l s 
of v a r y i n g h e i g h t . These a r e b a r r i e r s to f i s h movement when 
s u f f i c i e n t l y h i g h . F i s h h a b i t a t i s c o n f i n e d to the deep p o o l s 
w h i c h a r e o f t e n f o u n d below r a p i d s . 

2) R u b b l e , b o u l d e r s - f a s t moving w a t e r , o f t e n i n c a s c a d e s , t h r o u g h 
a d i v i d e d c h a n n e l . These may be b a r r i e r s to f i s h movement. F i s h 
h a b i t a t i s c o n f i n e d t o p o o l s between l a r g e r b o u l d e r s , 

3) G r a v e l - v a r i e s i n s i z e . When l o o s e , forms the main spawning 
a r e a f o r a l l salmon and t r o u t s p e c i e s . These s t r e t c h e s a l s o 
s e r v e as t h e f i r s t y e a r n u r s e r y a r e a f o r t r o u t and c o h o . Water 
i s o f t e n too s h a l l o w to s u p p o r t r e s i d e n t p o p u l a t i o n s of a d u l t s . 



38 

4) G r a v e l - s i l t - o f t e n f o u n d a l o n g s m a l l e r s t r e a m s . These form 
p o o r e r spawning a r e a s , and a r e u t i l i z e d by f r y p o p u l a t i o n s . 
The water i s deep enought to s u p p o r t a d u l t f i s h . 

5) Sand - some of the b e s t p o o l s f o r r e s i d e n t f i s h a r e found i n 
s t r e t c h e s h a v i n g sand banks. These p o o l s a r e t h e i r main f e e d i n g 
h a b i t a t . 

6) S i l t - m u d - the water i s the s l o w e s t moving o f a l l the h a b i t a t s , 
u s u a l l y found n e a r the mouth o f s t r e a m s , e i t h e r n e a r l a k e s or 
the s e a . F i s h use t h i s h a b i t a t m a i n l y f o r f e e d i n g and t h r o u g h -
m i g r a t i o n . 

In g e n e r a l , the p o t e n t i a l of the s t r e a m s and l a k e s i s h i g h e r 
t h an a c t u a l p r o d u c t i o n . Many of the p o p u l a t i o n s have s u f f e r e d a 
d e c l i n e t h r o u g h t h e v a r i o u s p r e s s u r e s o f u r b a n i z a t i o n . Some of the 
s m a l l e r l a k e s a r e a l s o a f f e c t e d . T h i s d e c l i n e i s s i g n i f i c a n t , 
b e c a u s e the f i s h p o p u l a t i o n a r e a v e r y i m p o r t a n t u r b a n r e c r e a t i o n 
and a e s t h e t i c r e s o u r c e . The e f f e c t i s f e l t i n t o the c o a s t a l zone 
r e c r e a t i o n as w e l l . 

The l a k e s a l s o have a h i g h e r p o t e n t i a l t h a n c u r r e n t p r o d u c 
t i o n . Many of the spawning q u a l i t i e s f o r l a k e p o p u l a t i o n s o f t r o u t 
have been a f f e c t e d by v a r i o u s d e v e l o p m e n t s . A few Improvements, such 
as c l e a r i n g of minor o b s t r u c t i o n s i n c h a n n e l s c o u l d I n c r e a s e t h e spaw
n i n g a r e a i n many o f the l a k e s . But the b i g g e s t o b s t a c l e to u r b a n 
r e c r e a t i o n a l use of the l a k e s i s t h e l a c k of a c c e s s . V e r y few o f 
the l a k e s , e s p e c i a l l y the s m a l l e r o n e s , have good a c c e s s f a c i l i t i e s ; 
t h e n v a l u e f o r u r b a n r e c r e a t i o n i s r e s t r i c t e d . 

The i n f o r m a t i o n p e r m i t s a t e n t a t i v e r a n k i n g of the s t r e a m s i n 
terms of t h e i r r e l a t i v e i m p o r t a n c e as f i s h h a b i t a t . The most impo r 
t a n t l a k e s a r e n o t n e c e s s a r i l y w i t h i n t h e most i m p o r t a n t s t r e a m 
b a s i n . The f o l l o w i n g i s a t e n t a t i v e r a n k i n g : 

Streams 
B e s t G o l d s t r e a m 

C r a i g f l o w e r 
C o l q u i t z 
S a n d h i l l 
M i l l s t r e a m , M e t c h o s i n , V e i t c h 
Todd 
G l e n 

Worst Hagan 
In g e n e r a l , the r a n k i n g a l s o i n d i c a t e s t h e r e l a t i v e o r d e r 

of s u i t a b i l i t y f o r m o d i f y i n g the r u n o f f r e g i m e . G o l d s t r e a m , C r a i g 

f l o w e r , and C o l q u i t z systems s h o u l d be p r o t e c t e d as much as p o s s i b l e 
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f o r t h e i r v a l u e as f i s h p r o d u c e r s . Such a r a n k i n g s h o u l d n o t be i n t e r 
p r e t e d as meaning t h a t the l e s s e r f i s h p r o d u c i n g s t r e a m s need n o t 
be p r o t e c t e d . Some o f t h e s e have v a l u a b l e l o c a l p o p u l a t i o n s of f i s h , 
s u c h as the c u t t h r o a t i n P r o s p e c t L a k e . T h e r e i s a l o c a l r e c r e a 
t i o n a l and a e s t h e t i c v a l u e i n m a i n t e n a n c e of f i s h p o p u l a t i o n s i n 
the s m a l l e r s t r e a m s . T h i s v a l u e i s i m p o r t a n t as l i f e s t y l e a m e n i t y . 

The u r b a n r e c r e a t i o n p o t e n t i a l o f e x i s t i n g and p o t e n t i a l 
augmented f i s h p o p u l a t i o n s i s v e r y h i g h . T h i s p o t e n t i a l i s one of the 
most i m p o r t a n t a e s t h e t i c v a l u e s o f t h e a r e a , c o n t r i b u t i n g to the 
m a i n t e n a n c e of t h e l i f e s t y l e a l t e r n a t i v e s so i m p o r t a n t i n t h e 
V i c t o r i a a r e a . In p l a n n i n g w i t h i n the a r e a , s u c h an a m e n i t y r e s o u r c e 
s h o u l d n ot o n l y be p r o t e c t e d , b u t enhanced i n k e e p i n g w i t h the 
n a t u r a l c a p a b i l i t y o f t h e s t r e a m s y stems to s u p p o r t f i s h p o p u l a t i o n . 

BASIN DESCRIPTIONS 

C o l q u i t z C r e e k 
R u n o f f 

The s o u t h e r n p o r t i o n of t h e C o l q u i t z b a s i n i s c o m p l e t e l y 
u r b a n i z e d . P o r t i o n s have been s e v e r e l y a f f e c t e d . The r e s t o f t h e 
b a s i n i s m o s t l y c l e a r e d a g r i c u l t u r a l l a n d , w i t h p o c k e t s o f f o r e s t 
l a n d i n t h e s t e e p e r p a r t s , 

A few s m a l l r o c k y h i l l s w i t h i n t h e C o l q u i t z b a s i n have c o n c e n 
t r a t e d r u n o f f . The r e s t of t h e u p l a n d p o r t i o n of the b a s i n i s made 
up o f t i l l s and c l a y s . A l t h o u g h t h e s e a r e u n d e r l a i n by an impermeable 
h a r d p a n l a y e r , r u n o f f i s much d e l a y e d by s e e p a g e t h r o u g h the s o i l 
above the l a y e r . 

A l l the u p l a n d a r e a s d r a i n i n t o l o w l a n d f l a t s , w h i c h a r e u n d e r 
l a i n by impermeable c l a y . These f l a t s a r e f l o o d e d a n n u a l l y . S t r e a m f l o w 
i s m a i n t a i n e d i n s l o u g h s t h r o u g h t h e f l a t s a l m o s t y e a r r o u n d . In 
a d d i t i o n t o t h e ponds f l o o d e d a n n u a l l y by r u n o f f , t h e C o l q u i t z b a s i n 
has t h r e e l a k e s . By f a r t h e l a r g e s t l a k e i n the s t u d y a r e a . E l k 
Lake c o m p l e t e l y s t a b i l i z e s r u n o f f f r o m the s u r r o u n d i n g c a t c h m e n t . 
I t has a volume e q u i v a l e n t to a l m o s t t h r e e y e a r s r u n o f f from i t s 
c a t c h m e n t . T h i s i s the l o n g e s t f l u s h i n g time f o r any l a k e i n t h e 
V i c t o r i a a r e a . The o t h e r l a k e s . Swan and B l e n k i n s o p , a r e much s m a l l e r . 
In s p i t e o f t h e i r s m a l l e r v o lume, t h e y do r e g u l a t e and m a i n t a i n 
r u n o f f , 

The C o l q u i t z b a s i n d e m o n s t r a t e s the e f f e c t s or u r b a n i z a t i o n 
i n the Swan Lake d r a i n a g e . Water q u a l i t y and r u n o f f r e g i m e have 
b o t h d e g e n e r a t e d to the p o i n t where c u r r e n t l y the s y s t e m i s a l m o s t 
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u s e l e s s as f i s h h a b i t a t . 
The r e s t of the b a s i n i s an a l m o s t c l a s s i c example of the 

problems posed by u r b a n d e v e l o p m e n t . I t m a i n t a i n s an i m p o r t a n t 
f i s h p o p u l a t i o n which c o u l d be i m p r o v e d . U r b a n i z a t i o n of the 
l o w l a n d s i s c o m p l e t e l y u n d e r s i r a b l e b e c a u s e o f the d e p t h of f l o o d i n g 
i t e x p e r i e n c e s . U r b a n i z a t i o n of the h i g h l a n d s makes t h e s t a b i l i 
z a t i o n of r u n o f f dependent on s t o r a g e i n t h e l o w l a n d f l o o d p l a i n s . 
I t a l s o changes the water q u a l i t y and r u n o f f r e g i m e . Whether the 
f i s h p r o d u c t i o n can be m a i n t a i n e d i n s p i t e or u r b a n i z a t i o n i s d i f f i 
c u l t to answer. E v i d e n c e from e l s e w h e r e s u g g e s t s t h a t i t c a n n o t . 
Water Q u a l i t y 

Water q u a l i t y as w e l l as r u n o f f regime have been a f f e c t e d 
i n Swan Lake and C r e e k . Swan Lake i s by f a r the most t u r b i d l a k e 
i n t he s t u d y a r e a . O v e r a l l water q u a l i t y i s poor t h r o u g h t h i s 
d r a i n a g e , though i t impro v e s i n the c r e e k below Swan L a k e . 

C o l q u i t z C r e e k i t s e l f i s p r o b a b l y the s e c o n d most t u r b i d major 
c r e e k i n the s t u d y a r e a . T u r b i d i t y seems to b e g i n below the f i r s t 
pond a l o n g i t s c o u r s e , and g r a d u a l l y i n c r e a s e s toward the mouth. 
The t u r b i d i t y seems to be r e l a t e d to the low a r e a s ; t h e water i s r e l a 
t i v e l y c l e a r i n u p l a n d c r e e k s . 

E l k Lake i s n a t u r a l l y e u t r o p h i c . Water q u a l i t y i s s t i l l 
good, as measured by S e c c h i d i s c and d i s s o l v e d s o l i d s c o n t e n t . 
The l a k e i s s e n s i t v e to changes i n water q u a l i t y b e c a u s e of the 
t h r e e y e a r f l u s h i n g t i m e . C o n s e q u e n t l y , l a n d use changes i n t h e 
s u r r o u n d i n g w a t e r s h e d s h o u l d be c a r e f u l l y e v a l u a t e d . 
F i s h P o t e n t i a l and C h a n n e l Form 

The C o l q u i t z s u p p o r t s a s u b s t a n t i a l p o p u l a t i o n of sea r u n 
c u t t h r o a t t r o u t , and a s m a l l r u n of coho slamon. F o r m e r l y , i t a l s o 
had a s t e e l h e a d t r o u t p o p u l a t i o n . The main s t r e a m i s p a s s a b l e to 
a s e r i e s of r a p i d s on the o u t l e t from E l k L a k e . A l l the t r i b u t a r i e s 
a r e p a s s a b l e w i t h i n t h e f l a t l o w l a n d s . Only the main spawning areas 
below the r a p i d s have been i d e n t i f i e d . Spawning p r o b a b l y o c c u r s 
a l o n g the t r i b u t a r i e s as w e l l , but no f r y c o u n t s have been made to 
f i n d the a r e a s u t i l i z e d . The s l o u g h s i n w h i c h the t r i b u t a r i e s f l o w 
may be i m p o r t a n t f o r m a i n t a i n i n g the f r y d u r i n g the summer. 

C u t t h r o a t have e x i s t e d i n the Swan Cree k d r a i n a g e i n t h e p a s t , 
but the water q u a l i t y has d e t e r i o r a t e d to the p o i n t where t h i s s y s t e m 
i s now m a r g i n a l . The r e s t of the C o l q u i t z s y s t e m s t i l l m a i n t a i n s 
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a good r u n , though even h e r e I t i s n o t as good as f o r m e r l y . A l t h o u g h 
r e c e n t streambank and c h a n n e l improvements a p p a r e n t l y have n o t 
damaged the r u n s , t h e y have not h e l p e d e i t h e r ( o b s t r u c t i o n of c h a n n e l , 
s e d i m e n t a t i o n , bank c l e a r i n g ) . 

The r u n to t h e C o l q u i t z i s t h e s e c o n d h a l f of t h e t r o u t popu
l a t i o n of the Gorge waterway. T h i s c u t t h r o a t t r o u t p o p u l a t i o n i s one 
of the b e s t on V a n c o u v e r I s l a n d , and forms a u n i q u e r e c r e a t i o n 
r e s o u r c e i n t h e m i d d l e o f a m a j o r u r b a n a r e a . C o n d i t i o n s i n t h e 
Gorge a r e a l m o s t i d e a l f o r m a i n t a i n i n g a l a r g e p o p u l a t i o n , i f water 
q u a l i t y spawning c o n d i t i o n s a r e m a i n t a i n e d . D e g r a d i n g of t h e popu
l a t i o n i n C o l q u i t z C r e e k w i l l d e g r a d e t h e whole Gorge waterway f i s h e r y . 

A l t h o u g h s m a l l , the coho r u n i s a l s o i m p o r t a n t f o r m a i n t a i n i n g 
an o u t e r w a t e r f r o n t salmon s p o r t s f i s h e r y . T h i s p o p u l a t i o n i s l i m i t e d 
now to from 10 t o p e r h a p s 50 spawners, m o s t l y i n t h e main spawning 
a r e a b e l o w Highway 17A. F o r m e r l y , spawning e x t e n d e d up t h e t r i b u t a r y 
t h a t j o i n s the main s t r e a m i n t h i s a r e a . 

E l k Lake m a i n t a i n s a s e p a r a t e c u t t h r o a t p o p u l a t i o n . T h i s i s 
one of the l a r g e s t l a k e p o p u l a t i o n s i n the V i c t o r i a a r e a . Lake 
c o n d i t i o n s a r e i d e a l . The spawning a r e a i s i n t h e c r e e k d r a i n i n g 
i n t o the N o r t h w e s t c o r n e r o f E l k L a k e . C o n d i t i o n s i n the c r e e k 
were f o r m e r l y e x c e l l e n t b u t a g r i c u l t u r a l d r a i n i n g o p e r a t i o n s have 
a p p a r e n t l y d e g r a d e d the s t r e a m . R e s t o r a t i o n h e r e would i n c l u d e 
c o n s t r u c t i o n o f a spawning c h a n n e l and p o s s i b l y a pond f o r the f r y 
b e f o r e they a r e a l l o w e d i n t o E l k L a k e . 

A l l t h r e e l a k e s i n t h i s d r a i n a g e s u p p o r t b ass and s u n f i s h 
p o p u l a t i o n s . E l k Lake s u p p o r t s a good p o p u l a t i o n of b a s s . Swan 
and B l e n k i n s o p a r e l i m i t e d to s u n f i s h , and m a r g i n a l even f o r t h e s e . 

C r a i g f l o w e r C r e e k 
R u n o f f 

The i m p o r t a n c e of C r a i g f l o w e r C r e e k to t h e f i s h p o p u l a t i o n i t 
s u p p o r t s makes i t e s s e n t i a l to p r o t e c t t h i s w a t e r s h e d as much as 
p o s s i b l e . 

Two h e a d w a t e r s a r i s e i n t h e s t e e p p o r t i o n of the H i g h l a n d s . 
The r o c k y , t h i n l y f o r e s t e d s l o p e s a r e t h e s o u r c e o f c o n c e n t r a t e d 
r u n o f f . The headwater c r e e k s f l o w t h r o u g h d e p r e s s i o n s w h i c h have 
a good s t o r a g e c a p a c i t y f o r h o l d i n g and d e l a y i n g r u n o f f p e a k s . The 
d e p r e s s i o n s a r e f l o o r e d by p e r m e a b l e a l l u v i a l . m a t e r i a l s . In a d d i t i o n 
they c o n t a i n s e v e r a l s m a l l l a k e s . The c a p a c i t y of t h e l a k e s i s q u i t e 
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s m a l l . F o r k Lake f o r example, has a volume e q u i v a l e n t to 3 . 5 " o f 
r u n o f f from i t s b a s i n . These t r i b u t a r i e s f a l l s t e e p l y i n t o the lo w e r 
C r a i g f l o w e r b a s i n . They f l o w t h r o u g h an a d d i t i o n a l s e r i e s of mar s h e s , 
f u r t h e r r e d u c i n g and d e l a y i n g r u n o f f p e a k s . 

These d e l a y s a r e i m p o r t a n t i n s t a g g e r i n g the p e r i o d of r u n o f f 
f l o w . R u n o f f on the t h i r d headwater o r i g i n a t i n g i n the s t e e p h i g h l a n d 
i s d e l a y e d o n l y by two swamps. R u n o f f from t h i s b r a n c h s h o u l d r e a c h 
P i k e Lake e a r l i e r t h a n f r o m the o t h e r h e a d w a t e r s . P i k e Lake a c t s 
as the main r e g u l a t o r f o r f l o w from the e a s t e r n h e a d w a t e r . 

R u n o f f from the s o u t h e r n p o r t i o n of the b a s i n i s q u i t e s l u g g i s h . 
I t o r i g i n a t e s i n low h i l l y a r e a s , and must pass t h r o u g h a network of 
l a k e s and swamps b e f o r e r e a c h i n g t h e main c h a n n e l . T h e t i s and 
McKenzie Lakes a r e the major s t o r a g e a r e a s . T h e t i s Lake has a 
c a p a c i t y about e q u a l to a f u l l y e a r ' s r u n o f f . C o n s e q u e n t l y , r u n o f f 
s h o u l d be q u i t e s t a b l e . 

N e a r l y a l l t h e f l o w s t a b i l i z a t i o n t a k e s p l a c e above t h e c o n f l u 
ence of the c r e e k s from P r i o r and Ptke L a k e s . The lo w e r p o r t i o n o f 
the s t r e a m , w h i c h has the i m p o r t a n t spawning a r e a s , has l i t t l e s t o r a g e 
a l o n g the c h a n n e l . T h e r e a r e two o r t h r e e p o c k e t s of a l l u v i u m , 
but f o r the most p a r t , t h e c h a n n e l i s e i t h e r r o c k y or c u t i n t o r e l a 
t i v e l y impermeable m a r i n e c l a y s . The l a t t e r a r e s u b j e c t to h i g h 
w a ter t a b l e s , e s p e c i a l l y when t h e c r e e k i s h i g h . 
Water Q u a l i t y 

Water q u a l i t y t h r o u g h t h e C r a i g f l o w e r s y s t e m i s e x c e l l e n t . 
T h e r e i s v e r y l i t t l e t u r b i d i t y even i n the lower p a r t o f the b a s i n . 

Two p o r t i o n s of the w a t e r s h e d a r e p a r t i c u l a r l y s e n s i t i v e to 
changes i n water q u a l i t y . These a r e T h e t i s Lake and the spawning 
a r e a of the lower b a s i n . T h e t i s Lake i s n a t u r a l l y e u t r o p h i c , b u t a 
c o m b i n a t i o n of r e l a t i v e l y low f l u s h i n g r a t e and v e r y low summer 
i n f l o w s make i t s u s c e p t i b l e t o f u r t h e r e u t r o p h i c a t i o n . The spawning 
a r e a i s a l r e a d y p a r t l y l i n e d w i t h h o u s i n g . Some a d d i t i o n a l c l e a r i n g 
has r e c e n t l y t a k e n p l a c e a d j a c e n t to a s m a l l e r spawning a r e a u p s t r e a m , 
r e s u l t i n g i n a l o g jam i n the c r e e k . 
F i s h P o t e n t i a l and C h a n n e l S t r u c t u r e 

A l t h o u g h the lo w e r p a r t o f the c r e e k a s f a r as P i k e and P r i o r 
Lakes has numerous s m a l l r a p i d s and f a l l s , a l l a r e p a s s a b l e f o r 
anadromous f i s h r u n s . T h i s e n t i r e lower b a s i n s u p p o r t s the se c o n d 
l a r g e s t anadromous f i s h p o p u l a t i o n i n t h e s t u d y a r e a . A r u n of 
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between 100 - 300 coho u t i l i z e t he spawning a r e a , w h i l e P r i o r and 
P i k e Lakes s e r v e as n u r s e r y r e a r i n g a r e a s f o r the f r y . A good r u n 
of c u t t h r o a t t r o u t u t i l i z e s the same a r e a o f the c r e e k . Both of 
t h e s e r u n s a r e i m p o r t a n t f o r l o c a l s p o r t s f i s h i n g , the c u t t h r o a t 
i n the Gorge waterway and the coho a l o n g the o u t e r w a t e r f r o n t . Both 
o f t h e s e s p o r t s f i s h e r i e s a r e dependent on m a i n t e n a n c e of the C r a i g 
f l o w e r C r e e k spawning a r e a . 

t h e l a k e s s u p p o r t t h e i r own p o p u l a t i o n s of c u t t h r o a t t r o u t . 
E x c e p t f o r minor o b s t r u c t i o n s , t h e spawning c h a n n e l s f o r t h e s e a ppear 
to be good. T h e r e a r e no major o b s t r u c t i o n s to movements of f i s h 
t h r o u g h the e n t i r e l o w e r b a s i n ; o n l y t h e p o p u l a t i o n s of F i z z l e and 
F o r k Lake a r e s e p a r a t e d by a major b a r r i e r f r o m the r e s t o f t h e 
b a s i n . 

G l e n C r e e k 
R u n o f f 

The G l e n C r e e k d r a i n a g e i n c l u d e s t h r e e b l o c k s of s t e e p u p l a n d -
catchment , and a l e v e l l o w l a n d r e c e i v i n g a r e a i n the Colwood g r a v e l 
d e p o s i t . W i t h i n the g r a v e l d e p o s i t . G l e n Lake and a n e i g h b o u r i n g 
swamp occupy d e p r e s s i o n s . The c r e e k d r a i n i n g G l e n Lake o c c u p i e s 
a n o t h e r d e ' p r e s s i o n i n t h e g r a v e l d e p o s i t . 

• The ru.noff regime i n c l u d e s f a s t r u n o f f from t h e u p l a n d s i n t o 
the g r a v e l and a l l u v i u m a t the base o f t h e s l o p e s . In some a r e a s 
the r u n o f f i s so f a s t t h a t l o c a l f l o o d i n g o c c u r s a r o u n d t h e base 
o f the h i l l . T h e r e i s v e r y l i t t l e r u n o f f on t h e g r a v e l d e p o s i t ' . 
I n s t e a d , r a i n f a l l i n f i l t r a t e s and i s d i s c h a r g e d as g r o u n d w a t e r 
i n t o t h e G l e n C r e e k c h a n n e l . The s t o r a g e i n th.e l a k e and g r a v e l 
d e p o s i t s s h o u l d m a i n t a i n s t r e a m f l o w i n the c h a n n e l t h r o u g h t h e d r y 
s e a s o n . 
Water Q u a l i t y 

Water q u a l i t y i n t h e d r a i n a g e has been a f f e c t e d by u r b a n i 
z a t i o n . T h i s d r a i n a g e , a l o n g w i t h Swan C r e e k , Bawker C r e e k , and 
F l o r e n c e C r e e k , seem to have s u f f e r e d the most from u r b a n i z a t i o n . 
S e v e r a l s o u r c e s of c o n t a m i n a t i o n o c c u r ; the swamp to the west o f 
G l e n Lake i s c o n t a l m i n a t e d from c a t t l e . A s e c o n d s o u r c e of f a r m 
c o n t a m i n a t i o n o c c u r s ' a l o n g the d r a i n a g e c h a n n e l from G l e n L a k e . 
G l e n Lake i t s e l f i s n a t u r a l l y e u t r o p h i c but i s f u r t h e r e n r i c h e d 
by s e p t i c : tank d i s c h a r g e . The- comb i n e d e f f ec t s" of u r b a n i z a t i o n 
and c o n t a m i n a t i o n from s t r e a m s i d e s o u r c e s i s e v i d e n t i n t h e t u r b i d -
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i t y of the lo w e r s t r e a m c o u r s e . 
F i s h P o t e n t i a l 

G l e n Lake m a i n t a i n s a p o p u l a t i o n of s u n f i s h (pumpkinseed) 
and s m a l l mouth b a s s . T h e r e does not appear to be a c u t t h r o a t 
p o p u l a t i o n . P o t e n t i a l f o r t r o u t i s m o d e r a t e . Spawning f a c i l i t i e s 
i n t h e o u t l e t s t r e a m a r e s u i t a b l e f o r c u t t h r o a t , b u t c o m p e t i t i o n 
w i t h s u n f i s h may a f f e c t m a i n t e n a n c e of a p o p u l a t i o n i n the l a k e . 

The l o w e r p a r t of the c r e e k s u p p o r t s an anadromous c u t t h r o a t 
p o p u l a t i o n . T h i s p o p u l a t i o n u t i l i z e s E s q u i m a l t Lagoon as i t s main 
f e e d i n g h a b i t a t . Spawning a r e a i n the c r e e k i s l i m i t e d , and may 
be a f f e c t e d by water q u a l i t y . T h i s p o p u l a t i o n i s c u t o f f from the 
upper p a r t of the c r e e k by a f a l l c l o s e to t h e mouth. 

C o l d s t r e a m R i v e r 
R u n o f f 

The C o l d s t r e a m R i v e r i s r e g u l a t e d by a s e r i e s of dammed l a k e s . 
These l a k e s form p a r t o f the G r e a t e r V i c t o r i a D i s t r i c t w a ter s u p p l y . 
C o n s e q u e n t l y , w a t e r may be w i t h d r a w n from t h e l a k e s f o r the water 
s u p p l y , r a t h e r t h a n a l l o w e d to d i s c h a r g e down the C o l d s t r e a m . The 
drawdown o c c u r s i n t h e c r i t i c a l summer months when s t o r a g e w ater 
i s needed to m a i n t a i n s t r e a m f l o w . 

R a i n f a l l i n t h e C o l d s t r e a m i s c o n s i d e r a b l y h e a v i e r t h a n i n 
the r e s t of the s t u d y a r e a . The b a s i n i t s e l f c o n s i s t s of an u p l a n d 
p l a t e a u , m a n t l e d by t i l l and h e a v i l y f o r e s t e d . The f o r e s t and t i l l 
c o v e r r e d u c e and slow down t h e t r a n s m i s s i o n of r u n o f f peaks down
s t r e a m . Lake s t o r a g e and d e p r e s s i o n a l t o p o g r a p h y f u r t h e r r e d u c e 
the p e a k s . 

The C o l d s t r e a m f l o w s i n a deep t r e n c h i n the lo w e r p a r t of 
the b a s i n . The s t e e p w a l l s of the t r e n c h p r o d u c e some o f the most 
c o n c e n t r a t e d r u n o f f i n t h e b a s i n . P a r t o f t h e t r e n c h f l o o r i s c o v e r e d 
w i t h the Colwood g r a v e l d e p o s i t . The C o l d s t r e a m i s d e e p l y i n c i s e d 
i n t o t h i s g r a v e l w h i c h c o l l e c t s r u n o f f from s u r r o u n d i n g u p l a n d s , and 
d i s c h a r g e s i t as g r o u n d w a t e r i n t o the C o l d s t r e a m from a p e r c h e d 
w ater t a b l e . D i s c h a r g e f r o m the g r a v e l s i s an a l t e r n a t i v e w ater 
s u p p l y f o r m a i n t a i n i n g summer f l o w ; the volume and e f f e c t i v e n e s s of 
the d i s c h a r g e do not appear to be as good as d i s c h a r g e from headwater 
b a s i n s t o r a g e . 
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L a n g f o r d L a k e , a p a r t of the G o l d s t r e a m b a s i n , c o l l e c t s r u n 
o f f from the s t e e p u p l a n d s to t h e n o r t h and s o u t h . F u r t h e r i n f l o w s 
o c c u r from th e Colwood g r a v e l d e p o s i t . The l a k e i s l a r g e enough to 
s t a b i l i z e heavy r u n o f f i n f l o w s from the s t e e p u p l a n d s l o p e and i t 
has a f l u s h i n g r a t e of a p p r o x i m a t e l y one y e a r . 
Water Q u a l i t y 

Water q u a l i t y i n t h e main G o l d s t r e a m s y s t e m I s e x c e l l e n t . 
Some c o n t a m i n a t i o n of t h e w a t e r may o c c u r from g r o u n d w a t e r seepage 
o f the Colwood a q u i f e r , as w e l l as s e p t i c tank e f f l u e n t from a number 
of t r a i l e r c o u r t s . 

The w a t e r s h e d l a k e s of t h e G o l d s t r e a m s y s t e m a r e t h e l e a s t 
e u t r o p h i c i n t h e g r e a t e r V i c t o r i a a r e a . L a n g f o r d L a k e , on the o t h e r , 
hand, i s among the most e u t r o p h i c o f t h e l o w l a n d l a k e s . The n a t u r a l 
e n r i c h m e n t of t h i s l a k e has been I n c r e a s e d by o u t f l o w from s e p t i c 
t a n k s a l o n g the s h o r e l i n e . 
F i s h e r i e s 

The G o l d s t r e a m s y s t e m i s the most p r o d u c t i v e i n t h e whole 
a r e a i n terms o f number o f s p e c i e s as w e l l as a b s o l u t e numbers of 
f i s h . Coho, S p r i n g , Chum, and S t e e l h e a d u s e . t h e l o w e r G o l d s t r e a m 
f o r spawning and y e a r l i n g f e e d i n g . Over the l a s t 10 y e a r s , t h e 
spawning p o p u l a t i o n s of t h e s e s p e c i e s has a v e r a g e d : 

Coho 300 - 500 , . 
Chum 5000 - 10,000 

. S p r i n g 1 - 5 0 
S t e e l h e a d 33 - 269 (.5 y e a r s ) - c a t c h t o t a l s w h i c h 

may be about 25-33% of t o t a l r u n . 
The p r o d u c t i o n can be s e v e r e l y a f f e c t e d by w i t h d r a w a l s of 

w a t e r from th e G o l d s t r e a m . S t e e l h e a d c a t c h e s r e f l e c t a c r i s i s i n 
the l a t e 1960's due to such w i t h d r a w l s . C a t c h e s d e c l i n e d to about 
1/8 of the f o r m e r l e v e l s . 

The W a t e r s h e d l a k e s m a i n t a i n p o p u l a t i o n of c u t t h r o a t . C o n d i 
t i o n s seem to be e x c e l l e n t , w i t h no major r e s t r i c t i o n s to spawning 
o r l a k e p r o d u c t i o n . 

L a n g f o r d Lake a p p e a r s to be i n h a b i t e d by s m a l l mouth b a s s and 
s u n f i s h p o p u l a t i o n s . The p o t e n t i a l f o r t r o u t i s good, w i t h some 
c l e a r i n g o f t h e main spawning a r e a a t t h e o u t l e t . W i t h i n i t i a l 
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s t o c k i n g , a c u t t h r o a t p o p u l a t i o n c o u l d be m a i n t a i n e d i n t h i s l a k e . 

Hagan Cre e k 
Runoff 

Much of the f l o w i n Hagan Cre e k o r i g i n a t e s i n t h e s o u t h e r n p a r t 
of the b a s i n . Most o f t h e r u n o f f a c c u m u l a t e s t h r o u g h seepage r a t h e r 
than d i r e c t o v e r l a n d f l o w . N e a r l y a l l the u p l a n d a r e a s a r e t i l l 
c o v e r e d and f o r e s t e d , r e d u c i n g the r u n o f f volume and c r e a t i n g i d e a l 
c o n d i t i o n s f o r s e e p a g e . The seepage a c c u m u l a t e s i n a s e r i e s of 
d e p r e s s i o n s u n d e r l a i n by c l a y . The volume o f f l o w i n the c r e e k 
f l o w i n g t h r o u g h the d e p r e s s i o n s i s q u i t e s m a l l , e s p e c i a l l y i n the 
upper b a s i n . Because of the s t o r a g e and d e l a y i n the s o i l , the f l o w 
i s m a i n t a i n e d i n t o the summer. 

The l a r g e s t amount of seepage a c c u m u l a t i o n o c c u r s i n a l a r g e 
p e a t bog (which has been d r a i n e d ) . Groundwater seepage from the 
K e a t i n g a q u i f e r adds to the s o i l s e e p a g e . Much of the r a i n f a l l i n 
the u p l a n d a r e a above the a q u i f e r i n f i l t r a t e s i n t o t h e a q u i f e r . A 
l a r g e r p o r t i o n of t h e r u n o f f from t h i s u p l a n d a r e a o c c u r s as g r o u n d 
water d i s c h a r g e r a t h e r t h a n o v e r l o a d f l o w . 

Flow i n Hagan Cre e k i s m a i n t a i n e d i n summer by the slow d i s 
c h a r g e o f g r o u n d w a t e r , and the l a r g e amount of s t o r a g e i n t h e p e a t 
bog. A d d i t i o n a l g r o u n d w a t e r d i s c h a r g e from the Hagan a q u i f e r e n t e r s 
the n o r t h e r n bank of Hagan C r e e k . 

R u n o f f from Mt. Newton c o l l e c t s i n a n o t h e r l o n g d e p r e s s i o n . 
Volumes s h o u l d be r e d u c e d by t h e heavy f o r e s t c o v e r on Mt. Newton, 
the s o u t h f a c i n g a s p e c t of t h e u p l a n d s l o p e s , and by the seepage of 
much of the r u n o f f t h r o u g h t i l l and c l a y l a y e r s , r a t h e r t h a n o v e r 
l a n d . 
Water Q u a l i t y 

Water q u a l i t y of t h e s o u t h e r n b r a n c h i s t h e w o r s t of any i n 
the s t u d y a r e a . The water i s a b s o l u t e l y b l a c k w i t h s e d i m e n t from 
t h e p e a t bog. The t r i b u t a r i e s d r a i n i n g Mt. Newton a r e c l e a r i n 
c o m p a r i s o n , but t h e i r s m a l l volume does not change th e water q u a l i t y 
of the main s t r e a m as heavy s e d i m e n t c o n t e n t i s m a i n t a i n e d a l l the 
way to the s e a . 

F i s h P o t e n t i a l and Stream M a t e r i a l s 

The main b r a n c h o f the s t r e a m i s u s e l e s s as t r o u t h a b i t a t 
b e c a u s e o f the s e d i m e n t l o a d . A t r o u t p o p u l a t i o n i s m a i n t a i n e d 
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o n l y i n the main n o r t h e r n b r a n c h of the Hagan where s t r e a m f l o w i s 
m a i n t a i n e d by groundwater d i s c h a r g e and t r o u t e s c a p i n g from farm 
ponds form the c o r e of the t r o u t p o p u l a t i o n . 

No anadromous f i s h e r y i s p o s s i b l e because of the 80 f o o t drop 
d i r e c t l y i n t o the ocean at the mouth o f the c r e e k . 

M e t c h o s i n Creek 
Runoff 

Almost a l l the r u n o f f r e g u l a t i o n a l o n g M e t c h o s i n Creek i s 
the r e s u l t o f groundwater s t o r a g e i n s t r e a m c h a n n e l m a t e r i a l s . 
The e n t i r e b a s i n c o n t a i n s o n l y a few u n i t s of s u r f a c e s t o r a g e , m a i n l y 
i n a s e a s o n a l marsh on B i l s o n C r e e k . The v a l u e of a l l u v i a l m a t e r i a l s 
i n the v a l l e y as s t o r a g e a p p e a r s to be the most i m p o r t a n t i n the 
a r e a . An a d d i t i o n a l f a c t o r i n r e d u c i n g r u n o f f peaks i s the l e n g t h 
of the s t r e a m c h a n n e l . 

The v a l l e y e xtends between b l o c k s of u p l a n d which v a r y i n 
c o v e r from exposed b e d r o c k to t h i c k f o r e s t . The u p l a n d b l o c k s f a l l 
s t e e p l y i n t o the v a l l e y and r u n o f f problems have been a s s o c i a t e d w i t h 
c l e a r i n g and c o n s t r u c t i o n on T r i a n g l e M o u n t a i n . The o t h e r u p l a n d 
b l o c k s p r o b a b l y r e s p o n d i n the same manner when c l e a r e d . 

The lower p o r t i o n of the M e t c h o s i n i s i n c i s e d i n t o a p l a i n u n d e r 
l a i n by marine d e p o s i t s and t i l l . P a r t s of t h i s p l a i n have a few 
s u b s u r f a c e l e n s e s of g r a v e l , p r o b a b l y f o r m i n g s m a l l l o c a l a q u i f e r s 
f o r g r o u n d w a t e r . Runoff from the p l a i n p r o b a b l y e n t e r s the main 
c h a n n e l as seepage, r a t h e r t h an d i r e c t s u r f a c e r u n o f f . 
Water Q u a l i t y 

Water q u a l i t y i n much of the b a s i n appears to be f a i r . There 
i s a s m a l l amount of t u r b i d i t y i n the water from B i l s o n Creek marsh 
a r e a and as a r e s u l t the water at the mouth of the c r e e k i s m o d e r a t e l y 
t u r b i d . 

S e v e r a l s o u r c e s of c o n t a m i n a t i o n are known; the B i l s o n and C o l e 
are c o n t a m i n a t e d by e f f l u e n t from c h i c k e n f a r m s , w h i l e c a t t l e a r e 
g r a z e d near the main c h a n n e l a t s e v e r a l p l a c e s . 
F i s h P o t e n t i a l 

M e t c h o s i n Creek has o n l y a s t r e a m f i s h e r y f o r c u t t h r o a t and brown 
t r o u t . An 80 f o o t f a l l s , d i r e c t l y i n t o Woody's Lagoon, p r e v e n t s 
anadromous f i s h r u n s . Woody's Lagoon i t s e l f would form an e x c e l l e n t 
f e e d i n g h a b i t a t f o r c o a s t a l c u t t h r o a t . There i s good p o t e n t i a l a l o n g 
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the lower and m i d d l e p o r t i o n s of M e t c h o s i n C r e e k f o r s u p p o r t i n g the 
i n - s t r e a m f i s h e r y . E x c e l l e n t spawning g r a v e l s o c c u r i n a s t r e t c h 
r u n n i n g t h r o u g h a new s u b d i v i s i o n . F u r t h e r u p s t r e a m , t h e r e a r e numer
ous deep p o o l s where the c r e e k f l o w s t h r o u g h an a l l u v i a l sand d e p o s i t . 

M i l l s tream 
Runoff 

The most c o n c e n t r a t e d r u n o f f i n the b a s i n o r i g i n a t e s i n the 
pr o m i n e n t r o c k y r i d g e s o f the upper w a t e r s h e d . These r i d g e s a r e m o s t l y 
s t e e p exposed b e d r o c k , w i t h a t h i n f o r e s t c o v e r . T h i s r u n o f f i s 
s t o r e d i n the d e p r e s s i o n s s e p a r a t i n g t h e s e r i d g e s . A p a r t of the 
main v a l l e y f l o o r c o n s i s t s of a l l u v i a l g r a v e l s ; the s e c o n d a r y v a l l e y 
i s f l o o r e d by c o a r s e t i l l m a t e r i a l s . In a d d i t i o n , a s e r i e s of l a k e s 
and s e a s o n a l swamps i n bot h v a l l e y s f u r t h e r d e l a y the p a s s a g e of 
r u n o f f . A l l the l a k e s are s h a l l o w ( l e s s t h a n 20 f e e t ) , w i t h 
h i g h f l u s h i n g r a t e s but r u n o f f must pass t h r o u g h them i n s e r i e s . 

The m i d d l e s e c t i o n of the M i l l s t r e a m b a s i n c o n s i s t s of a wide 
t r o u g h of low h i l l s and h o l l o w s . As t h i s s e c t i o n i s a l s o more t h i c k l y 
wooded than the upper w a t e r s h e d , r u n o f f amount i s r e d u c e d , and the 
b a s i n s t r u c t u r e r e d u c e s the c o n c e n t r a t i o n of r u n o f f . The main 
s t r e a m c o n t i n u e s as a s e r i e s of l a k e or swamp f i l l e d d e p r e s s i o n s . 

The l o w e r b a s i n adds to the s t a b i l i t y of the f l o w . The f l o o d 
p l a i n of the s t r e a m i s a narrow s e r i e s of p o c k e t s d e e p l y i n c i s e d i n t o 
the Colwood g r a v e l d e p o s i t . The f l o o d p l a i n p o c k e t s a r e a l l s u s c e p 
t i b l e to f l o o d i n g but a l l u v i a l sand d e s p o s i t s f u n c t i o n as g r o u n d w a t e r 
s t o r a g e u n i t s , w h i l e the Colwood g r a v e l s d i s c h a r g e from a p e r c h e d 
water t a b l e . T h i s d i s c h a r g e h e l p s m a i n t a i n the f l o w of the low e r 
M i l l s t r e a m i n the d r y s e a s o n . 

F l o r e n c e Lake d i s c h a r g e s i n t o the low e r r e a c h of t h e M i l l s t r e a m 
and c o n c e n t r a t e d r u n o f f f l o w s i n t o F l o r e n c e Lake from a s t e e p h i l l . 
T h i s r u n o f f i s a l r e a d y a f a s t d i s c h a r g e and f l a s h f l o o d i n g i s i n c r e a s i n g 
w i t h b u i l d i n g on t h e h i l l s l o p e . F l o r e n c e Lake i t s e l f f l u c t u a t e s 
i n s i z e and d e p t h . The volume o f the l a k e i s e q u i v a l e n t to 10 i n c h e s 
of r u n o f f from the b a s i n , more t h a n h a l f b e i n g a v a i l a b l e f o r a b s o r b i n g 
i n f l o w s . D i s c h a r g e from the l a k e i s f u r t h e r impeded by low g r a d i e n t s 
i n the o u t f l o w c r e e k . The h i g h e r the l e v e l o f f l o o d i n g i n t h e l a k e , 
the g r e a t e r t h e chance o f f l o o d i n g a l o n g t h i s c r e e k . 
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Water Q u a l i t y 

Water q u a l i t y i n the upper M i l l s t r e a m a p p e a r s to be e x c e l l e n t . 
A l t h o u g h the water i s d i s c o l o u r e d by c e d a r r o o t , t o t a l d i s s o l v e d 
s o l i d s c o n t e n t of Matson Lake was a low 61 ppm when.measured i n 1961. 

The lower r e a c h es of the stream have been a f f e c t e d by d e v e l o p 
ment and t h e r e i s p r o b a b l y c o n t a m i n a t i o n from a n i m a l wastes a t 
s e v e r a l l a r g e farms l o c a t e d b e s i d e the s t r e a m . One s u b d i v i s i o n 
d i s c h a r g e s s e c o n d a r y e f f l u e n t and summer f l o w below t h i s p o i n t may 
be c o m p r i s e d o f a l a r g e p o r t i o n of the e f f l u e n t . D i s c h a r g e from the 
Colwood g r a v e l s i s a l s o s u s p e c t e d o f c o n t a m i n a t i o n as t u r b i d i t y 
of the water i n c r e a s e s n o t i c e a b l y t h r o u g h the lower b a s i n . The 
F l o r e n c e Lake system p r o b a b l y has the most s e r i o u s p o t e n t i a l p r o b l e m , 
as i t i s p o o r l y d r a i n e d w i t h a v e r y low r a t e of f l u s h i n g i n the summer 
months. T h i s l a k e i s e u t r o p h i c i n i t s n a t u r a l s t a t e . 
F i s h P o t e n t i a l 

The M i l l s t r e a m s u p p o r t s a number of s e p a r a t e p o p u l a t i o n s of 
c u t t h r o a t and a p o p u l a t i o n of pumpkinseed. The e s t u a r y of the 
M i l l s t r e a m s u p p o r t s sea run c u t t h r o a t t r o u t . The runs are s t o p p e d 
by a s e r i e s of t h r e e 20 f o o t w a t e r f a l l s and an i m p a s s a b l e c u l v e r t 
at the s o u t h e r n end of M i l l H i l l . Above t h e s e f a l l s , the s t r e a m 
s u p p o r t s a p o p u l a t i o n of t r o u t between M i t c h e l l , and Matson L a k e s , 
a l o n g s t r e t c h below Matson Lake. Both s t r e t c h e s have good spawning 
g r a v e l s and m o d e r a t e l y good p o o l s . A l l the l a k e s of the M i l l s t r e a m 
system s u p p o r t c u t t h r o a t . The spawning a r e a s a r e f o r the most p a r t 
a l o n g the i n l e t s t r e a m . E x c e p t f o r M i t c h e l l L a k e , the o u t l e t s have 
s t e e p i m p a s s a b l e f a l l s . 

F l o r e n c e Lake s u p p o r t s a p o p u l a t i o n of s u n f i s h and i s more s u i t 
a b l e f o r t h i s s p e c i e s and s m a l l mouth bass than f o r c u t t h r o a t because 
of the t e m p e r a t u r e r e g i m e . Maximum d e p t h i s o n l y 19 f e e t and temper
a t u r e i s r e l a t i v e l y h i g h t h r o u g h t h e e n t i r e p r o f i l e . In a d d i t i o n , 
the spawning f a c i l i t i e s a r e poor on the i n l e t s t r e a m . They w i l l 
undergo f u r t h e r d e g r a d a t i o n i f h o u s i n g c o n t i n u e s u p s l o p e . 

The o v e r a l l p o t e n t i a l of the M i l l s t r e a m i s o n l y moderate 
r e l a t i v e t o o t h e r streams i n the a r e a , but s e p a r a t e p o p u l a t i o n s 
e x i s t i n g i n t h e system a r e a l l l o c a l l y i m p o r t a n t i n the l a k e s . 
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S a n d h i l l (Shady) Creek 
Runof-f 

Much of t h e upper S a n d h i l l b a s i n i s p e r c h e d on top of m a r i n e 
c l a y r e s t i n g o v e r a deep a q u i f e r . M a t e r i a l s i n the upper b a s i n a r e 
permeable to some e x t e n t , so t h a t p a r t of t h e r a i n f a l l i s l o s t to 
the deep a q u i f e r . T h i s l o s s i s l o c a l l y i m p o r t a n t on Bear H i l l , one 
of the few s t e e p a r e a s w i t h c o n c e n t r a t i o n o f r u n o f f . The r e m a i n d e r 
of the u p l a n d catchment i s u n d e r l a i n by t i l l s , sometimes h a v i n g a 
v e n e e r of m a r i n e c l a y on t o p . R u n o f f i s d e l a y e d by seepage o v e r 
impermeable l a y e r s . 

T h e r e i s no o t h e r s u b s t a n t i a l s t o r a g e i n t h e S a n d h i l l b a s i n . 
The c l a y o v e r w h i c h the s t r e a m f l o w s i s l o c a l l y s a t u r a t e d by seepage 
and the s t r e a m c h a n n e l i s i n c i s e d w i t h no l a r g e p o n d i n g a r e a s u n t i l 
the lower r e a c h of the s t r e a m . Even h e r e , the c l a y d e p o s i t s a r e 
g e n t l y s l o p i n g and the c h a n n e l i s i n c i s e d . 

A l l the above f a c t o r s r e s u l t i n a s h o r t a g e of water i n t h e 
S a n d h i l l . T h i s i s a l l e v i a t e d to some e x t e n t by t h e c o n s t r u c t i o n o f 
ponds a l o n g the s t r e a m c h a n n e l . These a r e n e i t h e r deep or e x t e n s i v e 
i n a r e a . 
Water Q u a l i t y 

Water q u a l i t y d e t e r i o r a t e s i n the ponds a l o n g the upper c h a n n e l . 
T h i s d e t e r i o r a t i o n i s most marked i n summer, wh en t h e l a c k of i n f l o w 
s t a g n a t e s t h e s e w ater b o d i e s . In a d d i t i o n , an aluminum f a b r i c a t i n g 
p l a n t has d i s c h a r g e d e f f l u e n t c o n t a i n i n g a c i d on two o c c a s i o n s i n t o 
the c r e e k . Both r e s u l t e d i n e x t e n s i v e f i s h k i l l s . Water q u a l i t y 
does not a p p e a r to d e t e r i o r a t e any f u r t h e r below the ponds. The 
s t r e a m f l o w s i n a wooded v a l l e y , p r o t e c t i n g the water q u a l i t y . 
F i s h P o p u l a t i o n 

The S a n d h i l l a t one time s u p p o r t e d a l a r g e r p o p u l a t i o n of 
f i s h . A s m a l l c u t t h r o a t and coho p o p u l a t i o n c o n t i n u e to s u r v i v e and 
the l o w e s t pond i s p r o b a b l y used as a n u r s e r y by young t r o u t w h i l e 
a l l the upper ponds a r e i n a c c e s s i b l e . T h i s s m a l l p o p u l a t i o n u t i l i z e s 
S a a n i c h t o n Bay, e s p e c i a l l y the e s t u a r y of t h e c r e e k , as i t s f e e d i n g 
a r e a . The coho p o p u l a t i o n s u r v i v e s o n l y as a few i n d i v i d u a l s , p e r h a p s 
10 to 25 spawners. 

The f i s h p o p u l a t i o n of the S a n d h i l l have been a f f e c t e d by l a c k 
of f l o w i n summer r a t h e r t h a n w a t e r q u a l i t y . The low r u n o f f i n the 
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b a s i n , combined w i t h water l i c e n c e w i t h d r a w a l s from the c r e e k , 
r e s u l t i n v i r t u a l l y no summer f l o w . 

Tod C r e e k 
Runoff 

Tod Creek b a s i n has a l a r g e amount o f s u r f a c e s t o r a g e . Heavy 
r u n o f f can o c c u r on much of the u p l a n d , f o r m i n g the w e s t e r n h a l f of 
the b a s i n . S o i l and f o r e s t c o v e r a r e b o t h s p a r s e and much of the 
r u n o f f f l o w s I n t o a number of l a k e s , each h a v i n g a l a r g e volume 
and r e l a t i v e l y low f l u s h i n g r a t e . 

P r o s p e c t Lake i s t h e l a r g e s t s t o r a g e r e s e r v o i r I n t h e Tod 
Creek system. The f l u s h i n g r a t e of about a y e a r i n d i c a t e s s u f f i c i e n t 
volume to h o l d and s t a b i l i z e the r u n o f f regime from a normal y e a r . 
P r o s p e c t Lake i s f e d by two t r i b u t a r i e s and d i r e c t r u n o f f from the 
s u r r o u n d i n g h i l l s . The h i l l s on the e a s t s-ide a r e h e a v i l y wooded, 
s o ' r e d u c i n g r u n o f f . 

The M a l t b y Lake d r a i n a g e has an a d d i t i o n a l l a r g e s t o r a g e 
c a p a c i t y i n b o t h the l a k e and a s s o c i a t e d swamps. M a l t b y Lake i s 
s u r r o u n d e d f o r the most p a r t by low r o c k y h i l l s on which d r a i n a g e i s 
h e l d up' b y d e p r e s s i o n . 

The K i l l a r n e y Lake d r a i n a g e has an a d d i t i o n a l l a r g e s t o r a g e 
c a p a c i t y , i n the l a k e and i n v a l l e y bottoms a l l u v i u m . K i l l a r n e y 
Lake i t s e l f has a f l u s h i n g r a t e of a l m o s t a y e a r . 

The mainstem Tod Creek f l o w i n g out of P r o s p e c t Lake i s s t a b i l i z 
by a l a r g e amount of l a k e s t o r a g e . A l a r g e s e a s o n a l pond forms about 
a m i l e downstream from the l a k e . T h i s p o n d i n g r e s u l t s from a com
b i n a t i o n of r e s t r l c t e d d r a i n a g e where the v a l l e y n a r r o w s , and r u n o f f 
from the s u r r o u n d i n g h i l l s as w e l l as the main s t r e a m . Runoff from 
the w e s t e r n s i d e of the v a l l e y is: d i r e c t , t h o u g h r e d u c e d by heavy 
f o r e s t c o v e r . The e a s t e r n s i d e of t h e v a l l e y c o n s i s t s of a range 
of t i l l - c o v e r e d h i l l s , s u r r o u n d e d by d e p r e s s i o n s . R u n o f f , much of i t 
as seepage, c o l l e c t s i n the d e p r e s s i o n s b e f o r e d r a i n i n g i n t o the 
main v a l l e y . These d e p r e s s i o n s are p a r t i c u l a r l y w e l l d i s p l a y e d 
around O b s e r v a t o r y H i l l . 

The D u r r a n c e Lake d r a i n a g e i s a l s o w e l l r e g u l a t e d . D u r r a n c e 
Lake has a f l u s h i n g r a t e o f h a l f a y e a r . A d d i t i o n a l s t o r a g e i s 
a v a i l a b l e on H e a l Lake. Much of the D u r r a n c e Lake has a f l u s h i n g 
r a t e of h a l f a y e a r . A d d i t i o n a l s t o r a g e i s a v a i l a b l e on H e a l Lake. 
Much of the D u r r a n c e d r a i n a g e i s h e a v i l y f o r e s t e d , f u r t h e r r e d u c i n g 
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f l o o d r u n o f f . 
Water Q u a l i t y 

Water q u a l i t y i s good i n the P r o s p e c t Lake d r a i n a g e , and i n 
the mainstem Tod Creek as f a r as the l a r g e p o n d i n g a r e a on t h e f l o o d 
p l a i n . Below the p o n d i n g a r e a , water q u a l i t y n o t i c e a b l y d e t e r i o r 
a t e s . 

Water q u a l i t y i n t h e l a k e s i s g e n e r a l l y good, though a l l the 
l a k e s a r e n a t u r a l l y e u t r o p h i c , p a r t l y t h e r e s u l t o f s e p t i c t a n k e f f 
l u e n t s from h o u s i n g a l o n g the s h o r e . K i l l a r n e y and H e a l Lakes a r e 
p r o b a b l y a f f e c t e d by the G r e a t e r V i c t o r i a g a r b age dump. 
F i s h P o p u l a t i o n 

Each of the l a k e s s u p p o r t s a c u t t h r o a t t r o u t p o p u l a t i o n . 
P r o s p e c t Lake has one of the h i g h e s t p o t e n t i a l s i n the C a p i t a l 
R e g i o n a l a r e a ; t h r e e spawning a r e a s a l o n g the two i n f l o w c r e e k s 
and the main o u t f l o w c r e e k s u p p o r t the p o p u l a t i o n . With i m p r o v e 
ments to the spawning a r e a s , the l a k e p o t e n t i a l c o u l d be used more 
e f f e c t i v e l y . The l a k e s u p p o r t s a l a r g e b a s s p o p u l a t i o n as w e l l . 

D u r r a n c e Lake a l s o has e x c e l l e n t p o t e n t i a l as t r o u t h a b i t a t . 
U n f o r t u n a t e l y i t has poor spawning f a c i l i t i e s , and r e q u i r e s stockir>g 
to m a i n t a i n the p o p u l a t i o n . The l a k e a l s o s u p p o r t s a b a s s p o p u l a 
t i o n . 

K i l l a r n e y and H e a l L a k e s s u p p o r t c u t t h r o a t p o p u l a t i o n s . The 
e f f e c t s of seepage from the m u n i c i p a l g a r b a g e dump on f i s h p o p u l a t i o n 
a r e unknown. 

M a l t b y Lake s u p p o r t s m a i n l y s u n f i s h . I t a p p a r e n t l y a l s o has 
a c u t t h r o a t t r o u t p o p u l a t i o n , but the spawning f a c i l i t i e s a r e l i m i t e d . 

The main Tod Cree k has a good p o t e n t i a l as a t r o u t s t r e a m . 
The upper p a r t i s c u r r e n t l y used f o r spawning and r e a r i n g by t h e 
P r o s p e c t Lake p o p u l a t i o n . The lower p a r t u n d o u b t e d l y s u p p o r t s 
r e s i d e n t t r o u t w h i c h have moved downstream. The c r e e k does not 
s u p p o r t anadromous f i s h r u n s , a l t h o u g h a t one time i t d i d w i t h the 
a i d of a f i s h l a d d e r at the mouth. T h e r e a r e no major o b s t r u c t i o n s 
i n the s y s t e m , e x c e p t f o r the f a l l s a t t h e mouth, and on D u r r a n c e 
C r e e k . 

V e i t c h C r e e k 
Runoff 

V e i t c h C r e e k has a d i f f e r e n t p a t t e r n o f s u r f a c e m a t e r i a l s 
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from the o t h e r c r e e k s of the V i c t o r i a a r e a , . I t has the more 
simp.le p a t t e r n of, wet c o a s t a l s t r e a m s , w i t h s t e e p u p l a n d b l o c k s 
w i t h heavy r u n o f f d r a i n i n g i n t o the narrow v a l l e y . The v a l l e y 
f l o o r i s c o v e r e d w i t h g r a v e l a l l u v i u m , which forms the major 
s t o r a g e f o r m a i n t e n a n c e of r u n o f f . There are no l a k e s w i t h i n the 
b a s i n , a l t h o u g h s e v e r a l marshes form i n the v a l l e y bottom. I f the 
upper w a t e r s h e d i s m a i n t a i n e d w i t h adequate f o r e s t c o v e r , the r u n o f f 
r e g i m e w i l l b e s t a b l e . 
Water Q u a l i t y 

Water q u a l i t y i s e x c e l l e n t . The o n l y major s o u r c e s o f s e d i 
ment or c o n t a m i n a t i o n w i t h i n the a r e a are i n some of the v a l l e y 
bottom farm u n i t s . 
F i s h P o t e n t i a l 

A f a l l c l o s e to the mouth of the c r e e k p r e v e n t s u t i l i z a t i o n 
of the upper c h a n n e l by anadromous f i s h . The s t r e t c h of the s t r e a m 
w i t h i n the s t u d y a r e a s u p p o r t s a r e s i d e n t c u t t h r o a t p o p u l a t i o n . 
I n d i v i d u a l s of t h i s p o p u l a t i o n a r e s m a l l i n s i z e , p r o b a b l y due to 
the l i m i t e d f e e d i n g h a b i t a t i n the c r e e k . Much of the c r e e k bed 
appears to be more s u i t a b l e f o r spawning than m a i n t e n a n c e of an 
a d u l t p o p u l a t i o n . 

The d e s c r i p t i o n s of r i v e r b a s i n s c o v e r most o f t h e C a p i t a l 
R e g i o n a l s t u d y a r e a , and a l l of the major b a s i n s . A number of 
s m a l l e r b a s i n s d e s e r v e b r i e f d i s c u s s i o n of t h e i r f i s h p o t e n t i a l . 

Ayum Creek 
T h i s b a s i n c o n t a i n s G l i n z L a k e , w h i c h has a good p o t e n t i a l 

f o r s u p p o r t i n g a r a i n b o w or c u t t h r o a t p o p u l a t i o n . I t i s c u r r e n t l y 
s t o c k e d w i t h r a i n b o w . T h i s p o p u l a t i o n u t i l i z e s tHe spawning a r e a 
on the i n l e t c r e e k ; the o u t l e t has no p o t e n t i a l f o r spaxming. 

Matheson Creek 
Matheson Lake i s i n t e n s e l y used by a n g l e r s . The p o p u l a t i o n 

of c u t t h r o a t is- l i m i t e d by poor spawning f a c i l i t i e s and th.ere i s 
l i t t l e p o t e n t i a l f o r spawning i n the i n f l o w streams which a r e s m a l l 
and f l a s h y i n r e g i m e . The o u t f l o w c r e e k i s a l s o l i m i t e d w i t h a dam 
at the o u t l e t w h i l e the s t r e a m c h a n n e l has i n t e r m i t t e n t g r a v e l s and 
d i s c h a r g e . With improvements to the o u t l e t and spawning c h a n n e l , 
r e c r u i t m e n t s h o u l d Improve. Matheson Lake a l s o s u p p o r t s a s m a l l 
mouth bass p o p u l a t i o n . 
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Pease C r e e k 
The Pease C r e e k d r a i n a g e s u p p o r t s a good c u t t h r o a t p o p u l a 

t i o n i n Pease L a k e . T h i s p o p u l a t i o n has a c c e s s to an e x c e l l e n t spawning 
c h a n n e l a l o n g t h e i n l e t c r e e k . Of a l l the H i g h l a n d l a k e s , t h i s one 
has t h e b e s t n a t u r a l c u t t h r o a t p o p u l a t i o n h a b i t a t . 

T h e r e a r e a number o f o t h e r s m a l l e r f i s h p o p u l a t i o n s w i t h i n 
the a r e a . Streams s u c h as the A r b u t u s and N i a g a r a on t h e M a l a h a t 
s u p p o r t r e s i d e n t c u t t h r o a t p o p u l a t i o n s and a number of l a g o o n s a l o n g 
the M e t c h o s i n - Colwood c o a s t l i n e s u p p o r t s m a l l p o p u l a t i o n s of 
c u t t h r o a t . Reay Cr e e k and c r e e k s f l o w i n g i n t o C o r d o v a Bay n e a r 
S i d n e y s u p p o r t s m a l l e s t u a r i n e p o p u l a t i o n s of c u t t h r o a t and t h e y 
s h o u l d n o t be o v e r l o o k e d i n p l a n n i n g as t h e y have l o c a l r e c r e a t i o n a l 
and a e s t h e t i c v a l u e s . The l o c a l and r e g i o n a l a e s t h e t i c v a l u e s of 
h a v i n g f i s h p o p u l a t i o n i n s t r e a m s y stems a r e i m p o r t a n t , but a r e o f t e n 
o v e r l o o k e d . F i s h r e s o u r c e s a r e u n i q u e u r b a n r e c r e a t i o n a l a s s e t s . 
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NATIVE VEGETATION* 

R.G. McMinn, S. E i s , E. Oswald 

FLORA-*-

The c o o l M e d i t e r r a n e a n c l i m a t e e n j o y e d by the r e s i d e n t s of 
V i c t o r i a endows much of. the' C a p i t a l Regiona1 D i s t r i c t w i t h a f l o r a 
which i s u n i q u e i n Canada. Summer d r y n e s s i s a major d e t e r m i n i n g 
f a c t o r of the f l o r a . In a d d i t i o n to the N o r t h P a c i f i c a n t i c y c l o n e 

, which i n summer f r e q u e n t l y b l o c k s the w e s t e r n c y c l o n i c s y s t e m s , the 
r e g i o n a l c l i m a t e of the P a c i f i c Northwest i s m o d i f i e d by the r a i n -
shadow e f f e c t of the V a n c o u v e r I s l a n d and Olympic M o u n t a i n Ranges. 
The g r e a t e s t e x p r e s s i o n o f t h i s r a i n s h a d o w e f f e c t o c c u r s i n a s t r i p 
from 47° to 50°N l a t i t u d e known as the Puget Trough i n the s o u t h 
and the S t r a i t o f G e o r g i a D e p r e s s i o n i n the n o r t h . T h i s s t r i p 
i n c l u d e s the s o u t h e a s t e r n r i m of Vancouver I s l a n d , the G u l f I s l a n d s 
and the r i m a l o n g the. west c o a s t of the B r i t i s h C olumbia m a i n l a n d 
southwards t h r o u g h the Puget Sound to the west o f Mount R a n i e r i n 
Washington S t a t e . The S a a n i c h P e n i n s u l a and a d j a c e n t G u l f I s l a n d s 
w h i c h a r e u n i q u e i n h a v i n g a lower summer r a i n f a l l t h a n most p a r t s 
of Canada o c c u r i n the d r i e s t and m i l d e s t s e c t i o n of the r a i n s h a d o w 
s t r i p and a r e s e p a r a t e d from c o n t i n e n t a l l a n d b o d i e s by o c e a n i c water 
At h i g h e r e l e v a t i o n s and to t h e west of the S a a n i c h P e n i n s u l a 
r a i n f a l l i s h i g h e r w i t h c o n c o m i t t a n t changes i n v e g e t a t i o n to dense 
f o r e s t t y p e s which a l s o o c c u r e l s e w h e r e on Vancouver I s l a n d . 

The o r i g i n a l v e g e t a t i o n t h a t d e v e l o p e d i n t h e S a a n i c h P e n i n s u l a 
c o n s i s t e d o f s t a n d s o f g a r r y oak (Quercus g a r r y a n a ) on d r y s i t e s , 
a r b u t u s ( A r b u t u s m e n z i e s i i ) and Douglas f i r ( P s e u d o t s u g a m e n z i e s i i ) 
on m o i s t s i t e s and w e s t e r n r e d c e d a r ( T h u j a p l l c a t a ) , grand f i r ( A b i e s 
g r a n d i e s ) , S i t k a s p r u c e ( P i c e a s i t c h e n s i s ) , r e d a l d e r ( A l n u s r u b r a ) 
and b i g l e a f maple (Acer macrophyllum) on wet s i t e s . Other s p e c i e s , 
such as l o d g e p o l e p i n e ( P i n u s c o n t o r t a ) , w e s t e r n w h i t e p i n e ( P i n u s 
m o n t i c o l a ) , w e s t e r n hemlock (Tsuga h e t e r o p h y l l a ) , w e s t e r n yew (Taxus 
b r e v i f o l i a ) , w e s t e r n j u n i p e r ( J u n i p e r u s s c o p u l o r u m ) , b l a c k cottonwood 

*See the summary map, F i g u r e 7. 

-''The c o n t r i b u t i o n s o f Dr. L . J . C l a r k and Mr. W.F. S a v a l e J r . , and 
Dr. A.F. S z c z a w i n s k i and T. C. Bravshaw o f the P r o v i n c i a l Museum, 
to t h i s s e c t i o n a r e g r a t e f u l l y a cknowledged. 
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( P o p u l u s t r i c h o c a r p a ) , f l o w e r i n g dogwood (Cornus n u t a l l l l ) and 
P a c i f i c c r a b a p p l e ( P y r u s d i v e r g i f o l i a ) would have been p r e s e n t to 
a l e s s e r e x t e n t . V a r i o u s c o m b i n a t i o n s of t h e s e t r e e s p e c i e s 
o c c u r r e d a l o n g w i t h a s s o c i a t e d u n d e r s t o r y s p e c i e s w i l d o n i o n 
( A l l i u m g e y e r i v a r . tomentosum) , w i l d h y a c i n t h ( B r o d i a e a c o r o i ^ a r i a ) , 
and camass ( C a m a s s i a l e i c h t l i n i i ) , to the R e g i o n a l D i s t r i c t and the 
a bsence of o t h e r s p e c i e s e l s e w h e r e i n Canada , w i l d o n i o n ( A l l i u m 
amplec t e n s ) and w h i t e m e c o n e l l a ( M e c o n e l l a o r e g a n a ) , e x e m p l i f i e s 
the u n i q u e n e s s o f the a r e a ' s f l o r a . C o l o r f u l s p r i n g f l o w e r s such 
as camass ( C a m a s s i a quamash), s h o o t i n g s t a r ( D o d e c a t h e o n h e n d e r s o n i i ) 
e a s t e r l i l y ( E r y t h r o n i u m oreganum) , and c h o c o l a t e l i l y ( F r i t i l l a r i a 
l a n c e o l a t a ) p r o v i d e f l o r i s t i c a t t r a c t i o n s w h i c h a r e n o t commonly 
d u p l i c a t e d i n Canada. 

Land c l e a r i n g f o r a g r i c u l t u r e and u r b a n d e v e l o p m e n t has I r r e r -
v e r s i b l y a l t e r e d much of the n a t i v e h a b i t a t s . S i t k a s p r u c e was' 
a l m o s t - e l i m i n a t e d b e c a u s e the wood was d e s i r a b l e f o r c o n s t r u c t i o n . ' 
L o d g e p o l e p i n e - p e a t m o s s bogs were c l e a r e d f o r v e g e t a b l e g a r d e n s . 
O a k - g r a s s l a n d and D o u g l a s f i r h a b i t a t s o c c u p i e d good s i t e s f o r ' 
g r a z i n g and f a r m i n g and many o f the o r i g i n a l s t a n d s were g r e a t l y ' 
m o d i f i e d or e l i m i n a t e d f o r a g r i c u l t u r e . U n f o r t u n a t e l y few s t u d i e s 
were c o n d u c t e d b e f o r e t h i s i n t e n s i v e a l t e r a t i o n s o . t h a t the e x a c t 
c o n s t i t u t i o n and d i s t r i b u t i o n of t h e s e c ommunities i s not known, 

A few r e c o r d s do e x i s t w h i c h g i v e an i n d i c a t i o n of t h e d i s t u r 
bance to the n a t i v e f l o r a . S p l e e n w o r t ( A s p l e n i u m t r i c h n o m a n e s ) , 
s u n f l o w e r ( H e l i a n t h u s m a x i m l l i a n i ) , meadow foam ( L i m n a n t h e s m a c o u n i i ) 
and dwarf b l u e b e r r y ( V a c c i n i u m q a e s p i t o s u m ) , were c o l l e c t e d i n t h e 
e a r l y t w e n t i e t h c e n t u r y but a r e no c o n s i d e r e d e x t i n c t i n the a r e a . 
The d i s t r i b u t i o n and abundance of s e v e r a l o t h e r s p e c i e s has been 
r e d u c e d to n e a r e x t i n c t i o n on the S a a n i c h P e n i n s u l a , a l t h o u g h t h e y 
may be f o u n d e l s e w h e r e . Because the S a a n i c h P e n i n s u l a and a d j a c e n t 
a r e a s were p o s s i b l y t h e i r o n l y h a b i t a t on V a n c o u v e r I s l a n d some 
s p e c i e s such as l a c e f e r n ( C h e i l a n t h e s g r a c l l l i m i ) , n o r t h e r n c o r a l 
r o o t ( C o r a l o r r h i z a t r i f i d a ) , m o u n t a i n l a d y ' s - s l i p p e r ( C y p r i p e d l u m 
montanum) , and l a r g e r o u n d - l e a v e d o r c h i d ( H a b e i i a r i a o r b i c u l a t a ) 
a r e now p r e s u m a b l y e x t i n c t on the I s l a n d . 

Some s t u d i e s have been c o n d u c t e d on b o g s , m o s t l y b e c a u s e t h e y 
were not d i s t u r b e d as' r a p i d l y and e x t e n s i v e l y as u p l a n d a r e a s . • The 
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d i v e r s i t y of the f l o r a s u p p o r t e d by the d i f f e r e n t bogs i s amazing 
at f i r s t g l a n c e . Each bog however, has a d i f f e r e n t d e v e l o p m e n t a l 
h i s t o r y , p h y s i o g r a p h y and c l i m a t e a s s o c i a t e d w i t h i t . Q u i t e c o n c e i v 
a b l y , much the same c o u l d have been t r u e f o r the u p l a n d a r e a s s i n c e 
the g e o l o g i c a l h i s t o r y o f t h e a r e a has l e f t a t o p o g r a p h y w i t h a 
wide a r r a y of m i c r o - c l i m a t e s and e d a p h i c c o n d i t i o n s . Perhaps 
t h i s i s why we f i n d some s p e c i e s r e s t r i c t e d to o n l y one or two 
l o c a t i o n s such as s a n i c l e ( S a n i c u l a a r c t o p o i d e s ) near C a t t l e P o i n t , 
balsam r o o t ( B a l s a m o r h i z a d e l t o i d e a ) and w h i t e m e c o n e l l a ( M e c o n e l l a 
oregana) o n l y i n T h e t i s Park and g o l d s t a r ( C r o c l d i u m m u l t i c a u l e ) 
o n l y on Mt. F i n l a y s o n to name a few. 

Why s h o u l d we be c o n c e r n e d about p e r p e t u a t L a g a p o p u l a t i o n 
or a community of p l a n t s , e s p e c i a l l y t h o s e w i t h e s s e n t i a l l y no 
co m m e r c i a l v a l u e ? There a r e s e v e r a l r e a s o n s . Most of t h e s e commun
i t i e s c o u l d be p e r p e t u a t e d w i t h i n an hours d i r v e of V i c t o r i a making 
them v e r y u s e f u l o u t d o o r c l a s s r o o m s f o r use at v a r i o u s l e v e l s of 
e d u c a t i o n from p r i m a r y s c h o o l to u n i v e r s i t y . The P r o v i n c i a l Museum 
c o n d u c t s g u i d e d t o u r s to v a r i o u s n a t u r a l a r e a s f o r s t u d e n t s and 
t o u r i s t s . Such t o u r s a r e becoming i n c r e a s i n g l y p o p u l a r w i t h the 
r e c e n t u p s u r g e of p u b l i c awareness of n a t u r a l e n v i r o n m e n t s . V i c t o r i a 
i s w e l l known as a r e t i r e m e n t c e n t r e of Canada and many s e n i o r c i t i z e n s 
d e r i v e numerous p l e a s a n t h o u r s v i s i t i n g n a t u r a l a r e a s , as w e l l 
as d e v e l o p e d p a r k s , e i t h e r on t h e i r own or t h r o u g h membership i n 
n a t u r a l h i s t o r y s o c i e t i e s . Such p e o p l e e n j o y v i e w i n g b L r d s and o t h e r 
a n i m a l s . S e v e r a l s p e c i e s a r e endangered because of t h e i r h a b i t a t s 
a r e b e i n g d e s t r o y e d . The r e s t r i c t e d d i s t r i b u t i o n of many s p e c i e s or 
t h e i r u n i q u e o c c u r r e n c e w i t h i n c e r t a i n communities i s of p a r t i c u l a r 
i n t e r e s t to s c i e n c e . 
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PARTIAL LIST OF PLANTS OF PARTICULAR INTEREST (TABLE 3) 

Adlantum pedatum ( M a i d e n h a i r f e r n ) Quercus g a r r y a n a ( G a r r y oak) 
A l l i u m acuminatum (Hooker's o n i o n ) S a x i f r a g a i n t e g r l f o l i a ( S a x i f r a g e ) 
A l l i u m a m p l e c t e n s ( W i l d o n i o n ) S i s y r i n c h i u m d o u g l a s i i 
A l l o t r o p a v i r g a t a (Candy s t i c k ) ' ( S a t i n f l o w e r ) 
A r b u t u s m e n z l e s s i i ( A r b u t u s ) Woodwardia f i m b r i a t a ( C h a i n f e r n ) 

Ar c t o s t a p h y l o s c o l u m b i a n a ( M a n z a n i t a ) 
B e t u l a g l a n d u l o s a (Bog b i r c h ) 
B e t u l a p a p y r i f e r a - (Paper b i r c h ) 
B o t r y c h i u m m u l t l f i d u m (Grape f e r n ) 
B r o d i a e a c o r o n a r l a ( W i l d h y a c i n t h ) 
B r o d i a e a h y a c i n t h i n a ( F o o l ' s o n i o n ) 
C a l y p s o b u l b o s a ( F a i r y s l i p p e r ) 
C o l l i n s i a p a r v l f l o r a ( B l u e - e y e d Mary) 
C o r a l l o r h l z a m a c u l a t a v a r . f l a v i d a ( C o r a l r o o t ) 
Crocid'ium m u l t i c a u l e ( G o l d s t a r ) 
Cornus n u t t a l l i i ( F l o w e r i n g Dogwood) 
C y p r i p e d i u m montanum ( M o u n t a i n l a d y ' s-s U p p e r ) ' 
D e l p h i n i u m m e n z i e s i i ( L a r k s p u r ) 
D o d e c a t h e o n h e n d e r s o n i i ( S h o o t i n g s t a r ) 
D r o s e r a r o t u n d i f o l i a (Sundew) 
D r y o p t e r i s airguta ( C o a s t a l s h i e l d f e r n ) 
Empetrum n i g r u m ( C r o w b e r r y ) 
E r y t h r o n i u m oregonum ( E a s t e r l i l y ) 
F r i t i l l a r i a l a n c e o l a t a ( R i c e r o o t , c h o c o l a t e l i l y ) 
K a l m i a p o l l f o l i a (Swamp l a u r e l ) 
L i l i u m columbianum ( T i g e r l i l y ) 
L i t h o p h r a g m a p a r v l f l o r a (Rock f r i n g e c u p ) 
Lomatium u t r i c u l a t u m ( S p r i n g g o l d ) 
L u p i n u s d e n s y l o r u s v a r . s c o p u l o r u m ( L u p i n ) 
P i c e a s i t c h e n s i s ( S i t k a s p r u c e ) 
P l e c t r i t i s c o n g e s t a ( S e a b l u s h ) 
P t e r o s p o r a andromedea ( P i n e d r o p s ) 
g y r u s f u s c a v a r . d i v e r s l f o l i a ( P a c i f i c c r a b a p p l e ) 
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PLANT COMMUNITIES 

The n a t i v e t e r r e s t r i a l p l a n t communities which occupy a r e a s 
l a r g e , e n o u g h ( ± 2 0 ac) to be mapped at the p r e s e n t s c a l e (1:50 ,000) 
range from G a r r y Oak s c r u b i n r o c k o u t c r o p a r e a s a t the d r y end of 
the s p e c t r u m to skunk cabbage growing i n p e r m a n e n t l y wet muck s o i l s . 
T r e e l e s s r o c k o u t c r o p communities and bog and a q u a t i c communities which 
ar e not mapped, o c c u r at e i t h e r end of t h i s s p e c t r u m . L i t t o r a l and 
marine p l a n t communities a r e a l s o not i n c l u d e d . . F o r the most p a r t , 
mapping was done by i n t e r p r e t a t i o n from a e r i a l p h o t o g r a p h s w i t h a 
s m a l l amount of ground c o n t r o l to e s t a b l i s h w hich communities .could 
be r e c o g n i z e d from a e r i a l p h o t o g r a p h s . The s t r a t i f i c a t i o n of t y p e s 
g e n e r a l l y f o l l o w s t h e c l a s s i f i c a t i o n of p l a n t communities o u t l i n e d 
by S z c z a w i n s k i ( 1 9 7 3 ) . A d d i t i o n a l t y p e s and i n t e r p r e t a t i o n s have 
been o b t a i n e d from Roemer (1 9 7 2 ) . A l l mapped u n i t s encompass i n c l u s i o n s 
of o t h e r c o m m u n i t i e s . Some a r e a mosaic but have been mapped a c c o r 
d i n g to the dominant t y p e f o r s i m p l i c i t y . T h i s map must be c o n s i d e r e d 
a f i r s t a p p r o x i m a t i o n i n v i e w of the time c o n s t r a i n t ( l e s s t h a n t h r e e 
weeks) i n i t s p r e p a r a t i o n . 

The s c a l e and d e t a i l i n w h i c h the n a t i v e p l a n t communities a r e 
mapped w i l l , i n most c a s e s , be I n s u f f i c i e n t to answer s i t e - s p e c i f i c 
p l a n n i n g q u e s t i o n s i n an e c o l o g i c a l l y optimum manner. On the S a a n i c h 
P e n i n s u l a , i n p a r t i c u l a r , an advanced s t a t e of u r b a n and a g r i c u l t u r a l 
development c o i n c i d e s w i t h a h i g h d e g r e e of n a t u r a l d i v e r s i t y . T h i s 
r e s u l t s i n s u c h an i n t r i c a t e p a t t e r n f o r t h o s e v e g e t a t i o n a l h a b i t a t s 
r e m a i n i n g t h a t they c o u l d o n l y be f u l l y i n v e n t o r i e d i f mapped more 
i n t e n s i v e l y at a' l a r g e r s c a l e . The more d e t a i l e d and s i t e - s p e c i f i c 
i n t e r p r e t a t i o n s n e c e s s a r y f o r d e t a i l e d p l a n n i n g c o u l d be o b t a i n e d 
from more d e t a i l e d mapping. 

G a r r y Oak Communities 
G a r r y oak communities once c h a r a c t e r i z e d a s i g n i f i c a n t p o r t i o n 

of the C a p i t a l R e g i o n a l D i s t r i c t . A l t h o u g h more e x t e n s i v e i n the 
P a c i f i c c o a s t S t a t e s f u r t h e r s o u t h , t h e i r p r i n c i p a l development i n 
B r i t i s h Columbia was i n t h i s . D i s t r i c t where oak t o g e t h e r w i t h the 
a s s o c i a t e d c a r p e t of f l o w e r s i n s p r i n g formed an e s s e n t i a l l y u n i q u e 
p l a n t community i n B r i t i s h Columbia and Canada. These oak communities 
p r o v i d e d e x c e l l e n t h o m e s i t e s f o r the n a t i v e I n d i a n p o p u l a t i o n , c o n t r a s 
t i n g w i t h the c o n t i n u o u s , sombre c o n i f e r o u s f o r e s t c o v e r i n g the r e m a i n d e r 
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of V a n c o u v e r I s l a n d . The a t t r a c t i o n s o f the oak p a r k l a n d l e d to t h e 
e a r l y e s t a b l i s h m e n t o f a Hudson's Bay f o r t and s u b s e q u e n t l y to a c i t y . 
Thus the oak c ommunities have s p e c i a l s i g n i f i c a n c e b o t h f o i : t o d a y ' s 
l a n d s c a p e and b e c a u s e of t h e i r h i s t o r i c a l as s o c i a t i b n s . 

Two p r i n c i p a l s u b t y p e s , an O a k - g r a s s p a r k l a n d r e s t r ' i c t e d to 
the d r i e r s e c t o r and an Oak-shrub community of s c r u b f o r e s t o c c u r r i n g 
at l o w e r e l e v a t i o n s i n most p a r t s of the r e g i o n i n r o c k o u t c r o p 
s i t u a t i o n s , a r e i n c l u d e d w i t h i n the G a r r y oak map u n i t . The scirub 
community i n p a r t i c u l a r , can be e s p e c i a l l y endowed w i t h a g r e a t 
d i v e r s i t y of s p r i n g f l o w e r i n g b u l b s . The p r e d o m i n a n c e of oak i n 
the d e e p e r s o i l s of t h e p a r k l a n d s may w e l l have been due t o s e l e c t i v e 
p r e s s u r e or r e m o v a l o f o t h e r species', p r i n c i p a l l y D o u g l a s f i r , b o t h 
pre and p o s t c o l o n i a l s e t t l e m e n t . The o c c u r r e n c e of t h e oak p a r k l a n d 
i n t h e d r i e r p o r t i o n o f the D i s t r i c t means t h a t i n i t s n a t i v e c o n d i 
t i o n i t has been l a r g e l y o b l i t e r a t e d by u r b a n i z a t i o n . Some i m p r e s s i o n 
of " o a k p a r k l a n d " r e m a i n s i n m o derate d e n s i t y u r b a n d e v e l o p m e n t s 
and g o l f c o u r s e s but c o n t i n u e d a p a r t m e n t d e v e l o p m e n t and l a n d s c a p i n g 
g a r d e n s and p a r k s w i t h t a l l g r o w i n g e x o t i c c o n i f e r s c o u l d h a s t e n the 
demise of even t h i s v e s t i g i a l i m p r e s s i o n . O r i g l a n l l y some oak-
p a r k l a n d s i t e s were s u i t a b l e f o r a g r i c u l t u r e but l i t t l e i f any of 
t h i s usuage r e m a i n s . 
A r b u t u s - D o u g l a s f i r and A r b u t u s - l o d g e p o l e p i n e - D o u g l a s f i r Communities 

A r b u t u s i s n e a r l y as u n i q u e as G a r r y oak i n Canada, a l t h o u g h 
i t s o c c u p a n c y of somewhat w e t t e r e n v i r o n m e n t s g i v e s i t a g r e a t e r 
d i s t r i b u t i o n a l o n g t h e e a s t c o a s t of V a n c o u v e r Island-. A r u b t u s -
D o u g l a s f i r c o m m u n i t i e s occupy r o c k y s i t e s i n t h e l o w e r e l e v a t i o n 
p o r t i o n s o f the D i s t r i c t . The r e l a t i v e p r o p o t i o n of D o u g l a s f i r and 
a r b u t u s depend l a r g e l y on the h i s t o r y and s t a g e i n d e v e l o p m e n t of 
s t a n d s . S e l e c t i v e p r e s s u r e s on D o u g l a s f i r may l e a v e a h i g h p r o p o r 
t i o n Of a r b u t u s and c o n v e r s e l y l o n g p e r i o d s w i t h o u t d i s t u r b a n c e may 
r e d u c e the f r e q u e n c y o f a r b u t u s . Many s t a n d s form an a t t r a c t i v e 
p a r k l i k e m i x t u r e w i t h ocean s p r a y , d o g t o o t h l i l y , p o l y p o d y f e r n and 
s t o n e c r o p , t h e c h a r a c t e r i s t i c s p e c i e s of the shrub and h e r b l a y e r . 

In d r i e r a r e a s A r b u t u s - D o u g l a s • f i r s t a n d s i n c l u d e a s i g n i f i c a n t 
p r o p o r t i o n o f oak. I n t e r g r a d e s c o n s e q u e n t l y c o n s i s t i n g o f G a r r y 
o a k - a r b u t u s and A r b u t u s - G a r r y oak c o m m u n i t i e s have been mapped a c c o r 
d i n g to the p r e v a l e n c e o f each s p e c i e s . D o u g l a s f i r i s or was p r e s e n t 
i n t h e s e t r a n s i t i o n a l c o m m u n i t i e s . 
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At h l g k e r a l e v a t i . o n a , f or example i n the H i g h l a n d D i s t r i c t , 

l o d g e p o l e p i n e o c c u r s t o g e t h e r w i t h a r b u t u s and D o u g l a s f i r on t h e 
s h a l l o w r o c k y s o i l s of h i l l t o p s and s t e e p s l o p e s . The d r y n e s s of 
such s i t e s r e s u l t i n the p i n e as w e l l as the Douglas f i r b e i n g 
r e l a t i v e l y s t u n t e d which may add r a t h e r than d e t r a c t from i t s a e s t h e t i c 
a p p e a l . Shrubs and a t t r a c t i v e f l o w e r i n g p l a n t s l i k e w i s e form 
components of t h i s community. 

S a l a l - l i c h e n Communities 
The uppermost e l e v a t i o n s i n the Census A r e a , the exposed h i l l 

tops o f the Watershed, form the h a b i t a t f o r a community c o m p r i s i n g 
r o c k o u t c r o p s c a r p e t e d by l i c h e n s and mosses i n t e r s p e r s e d w i t h low 
growing s a l a l ( G a u l t h e r l a s h a l l o n ) i n s h a l l o w - t o - b e d r o c k s o i l s . The 
p r i n c i p a l t r e e s a r e Douglas f i r and l o g e p o l e p i n e which may assume 
an a l m o s t s h o r e p i n e c o n f i g u r a t i o n i n such exposed l o c a t i o n s . 

S a l a l - O r e g o n grape Communities 
S a l a l and Oregon grape (Mahonla h e r v o s a ) c o n s t i t u t e the c h a r a c 

t e r i s t i c u ndergrowth shrubs of the most p r e v a l e n t f o r e s t e d c o m m u n i t i e s . 
They a r e most p r e v a l e n t b o t h because they occupy s i t e s of i n t e r m e d i a t e 
c o n d i t i o n and because they have been l e s s d i s t u r b e d by u r b a n i z a t i o n 
and a g r i c u l t u r e than o t h e r s i t e s . Mapped i n t h i s type a r e b o t h 
S z c z a w i n s k i ' s G a u l t h e r i a s h a l l o n - P s e u d o t s u g a m e n z i e s i i and E u r y n c h i u m 
oreganum-Pseudotsuga m e n z i e s i i (Moss-Douglas f i r ) communities because 
they c o u l d not be a d e q u a t e l y d i f f e r e n t i a t e d on a e r i a l p h o t o g r a p h s . 
S z c z a w i n s k i i n d i c a t e s t h a t the G a u l t h e r i a - P s e u d o t s u g a community forms 
a d r y , open f o r e s t community w i t h Douglas f i r the p r e d o m i n a n t t r e e 
and s a l a l , h o n e y s u c k l e , r a t t l e s n a k e p l a n t a i n , l a d y ' s - s U p p e r and c o r a l 
r o o t the most i m p o r t a n t components of shrub and herb l a y e r s . The 
E u r h y n c h i u m - P s e u d o t s u g a community forms a d e n s e r Douglas f i r f o r e s t w i t h 
Oregon grape i n the shrub l a y e r and Eurynchium oreganum and Hylocomium 
s p l e n d e u s ( f e a t h e r moss) f o r m i n g a c a r p e t of mosses on the g r o u n d . In 
w e t t e r a r e a s such as the Watershed, the S a l a l - O r e g o n grape community 
w h i l e l i k e w i s e dominated by Douglas f i r may a l s o i n c l u d e some hemlock 
and c e d a r and i s more a p p r o p r i a t e l y r e f e r r e d to the D o u g l a s f i r - s a l a l 
a s s o c i a t i o n i n v e s t i g a t e d by McMinn (1960) on Vancouver I s l a n d and E i s 
(1962) on the n o r t h s h o r e mountains on the lower m a i n l a n d o f B r i t i s h 
C o l u m b i a , T h i s map type o c c u r s on a v a r i e t y o f s o i l t y p e s r a n g i n g from 
g l a c i a l t i l l on s l o p e s t h r o u g h c o a r s e t e x t u r e d g r a v e l s on l e v e l t e r r a i n , 
S w o r d f e r n , S w o r d f e r n - s a l a l and S w o r d f e r n - h e m l o c k - f i r Communities 

Lush s w o r d f e r n ( P o l y s t e c h u m minitum) grows where permanent 
seepage keeps s o i l s m o i s t t h r o u g h o u t the growing s e a s o n . V e t e r a n 
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D o u g l a s f i r t r e e s o f c o n s i d e r a b l e s t a t u r e c o n s t i t u t e the p r i n c i p a l 
t r e e c o v e r of some s t a n d s o f t h e s w o r d f e r n community, a l t h o u g h w e s t e r n 
r e d c e d a r and g r a n d f i r may be common. In p o o r l y d r a i n e d s i t e s on 
mar i n e c l a y s , g r a n d f i r i s t h e p r e d o m i n a n t t r e e and l i t t l e D o u g l a s 
f i r i s p r e s e n t . Red a l d e r may be the dominant t r e e i n e a r l y s t a g e s 
o f f o r e s t growth a f t e r d i s t u r b a n c e . U n d e r g r o w t h s p e c i e s i n c l u d e 
such h e r b s as may l e a v e s , t r i l l i u m and foam f l o w e r . The d u f f l a y e r 
i s commonly o n l y s p a r s e l y c a r p e t e d w i t h mosses e x c e p t i n wet p a t c h e s . 

In d r i e r l o c a t i o n s where seepage i s o n l y s e a s o n a l , t h e sword
f e r n i s not so l u s h and o c c u r s w i t h an a d m i x t u r e of s a l a l i n the 
shrub l a y e r . Such s i t e s a r e l e s s p r o d u c t i v e f o r f o r e s t r y b u t t h e 
s t a t u r e of t h e D o u g l a s f i r i s s t i l l i m p r e s s i v e . 

At h i g h e r e l e v a t i o n s , i n the w e t t e r c l i m a t e o f the G r e a t e r 
V i c t o r i a W a t e r s h e d , seepage e n r i c h e d t o p o g r a p h i c s i t u a t i o n s , such 
as the base of s l o p e s , may be m o i s t to wet t h r o u g h o u t the y e a r . 
Hemlock may o c c u r as commonly as D o u g l a s f i r and c e d a r . Mosses a r e 
common. These a r e p r o d u c t i v e f o r e s t s i t e s , a l t h o u g h t h e y may be 
p o o r l y s t o c k e d i n t h e n a t u r a l s t a t e . 

B l a c k c o t t o n w o o d - c r a b a p p l e - w i l l o w Communities 
T h i s community o c c u r s i n d e p r e s s i o n s and p o o r l y d r a i n e d 

p a r t s of v a l l e y f l o o r s w h i c h f l o o d d u r i n g t h e w i n t e r . I t has 
been r e d u c e d to remnants and d i s t u r b e d f r a g m e n t s b e c a u s e o f a g r i 
c u l t u r a l usage . 

Wetla n d Communities 
The s e v e r a l w e t l a n d c o m m u n i t i e s of t h e R e g i o n were not d i f f e r 

e n t i a t e d a t t h i s s c a l e o f mapping. They r a n g e from A l d e r - S k u n k cabbage 
communities ( A l n u s r u b r a - L y s i c h e t u m americanum) i n r i c h muck s o i l s 
where seepage keep t h e s i t e m o i s t t h r o u g h o u t t h e y e a r to peatmoss 
(Sphagnum spp.) comm u n i t i e s w i t h s t u n t e d l o d g e p o l e p i n e . A l s o i n c l u d e d 
a r e s h r u b b y communities of c r a b a p p l e and w i l l o w and open sedge commun-
^^^^^ • INTERPRETATIONS-*-

The n a t i v e p l a n t c o m m u n i t i e s have been i n t e r p r e t e d i n terms of 
s u i t a b i l i t y f o r r e s i d e n t i a l , r e c r e a t i o n a l and g r e e n b e l t use and 
t h e i r need f o r p r e s e r v a t i o n b e c a u s e of u n i q u e n e s s , r a r e n e s s , and 
c u l t u r a l s i g n i f i c a n c e ( s c i e n t i f i c and a e s t h e t i c v a l u e s ) . F o r e s t r y 
and a g r i c u l t u r e a r e m e n t i o n e d o n l y I n c i d e n t a l l y b e c a u s e t h e s e a r e 
th e s u b j e c t o f o t h e r c h a p t e r s . The i n t e r p r e t a t i o n s made must be 
c o n s i d e r e d t e n t a t i v e b e c a u s e t h e y have n o t been the s u b j e c t of b a c k -

•*-Based on i n f o r m a t i o n s u p p l e d by D r . H.L. Roemer, B i o l o g y D e p a r t m e n t , 
U n i v e r s i t y o f V i c t o r i a . 
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ground r e s e a r c h . Throughout the R e g i o n a l D i s t r i c t , t h e r e are l o c a l i z e d 
o c c u r r e n c e s o f p r e c i o u s v e g e t a t i o n which have n o t been i n c l u d e d i n 
t h i s i n v e n t o r y . More p r e c i s e i n v e n t o r i e s and i n t e r p r e t a t i o n s c o u l d 
r e s u l t from more d e t a i l e d s t u d i e s . 

G a r r y Oak Communities 
Oak P a r k l a n d 

1. R e s i d e n t i a l S u i t a b i l i t y , . W h i l e v e r y s u i t a b l e , f u r t h e r h i g h 
d e n s i t y development would d i m i n i s h t h e p a r k l a n d i m p r e s s i o n s t i l l 
r e m a i n i n g . E x o t i c p l a n t i n g s may l i k e w i s e d e t r a c t from the n a t i v e 
p a r k l a n d i m p r e s s i o n . 

2. S u i t a b i l i t y f o r R e c r e a t i o n Use, C a r r y i n g C a p a c i t y and Management. 
Very s u i t a b l e , e s p e c i a l l y i n a s e m i - n a t u r a l s t a t e e.g. p l a y g r o u n d s 
and g o l f c o u r s e s . C a r r y i n g c a p a c i t y i s h i g h i n the s e m i - n a t u r a l 
s t a t e but o n l y moderate i f the n a t u r a l s t a t e i s to be m a i n t a i n e d . 
W a l k i n g t r a i l s a r e n e c e s s a r y f o r m a i n t e n a n c e of the n a t i v e ground 
f l o r a . The d i f f e r e n c e between Beacon H i l l and U p l a n d s Park i s 
i n d i c a t i v e of t h i s n e c e s s i t y . L i m i n g and f e r t i l i z i n g s h o u l d be 
a v o i d e d and mowing d e l a y e d u n t i l A u g ust. W h i l e g r a s s f i r e s may 
enhance most of t h e s p r i n g f l o w e r s , e s p e c i a l l y camas , t h e y a l s o 
e n courage encroachment by broom. 

'3. S u i t a b i l i t y f o r G r e e n b e l t . I d e a l w i t h no b u f f e r zone n e c e s s a r y 
to m a i n t a i n the community i n a r e l a t i v e l y n a t u r a l s t a t e . The 
o v e r a l l i m p r e s s i o n of oak p a r k l a n d can be r e t a i n e d or r e c o n s t r u c t e d 
by the a v o i d a n c e o f t a l l g rowing or e x o t i c c o n i f e r s which exceed 
the canopy l e v e l o f the oak. 

4. Need f o r P r e s e r v a t i o n . The s c a r c i t y of t h i s community i n i t s n a t u r a l 
s t a t e s r e n d e r s c o n s i d e r a t i o n o f p r e s e r v a t i o n a l m o s t a c ademic. Where 
i t i s p r e s e n t ( e . g . U p l a n d s Park) c o n s i d e r a b l e a t t e n t i o n seems 
w a r r a n t ed. 

Oak Scrub F o r e s t 

1. R e s i d e n t i a l S u i t a b i l i t y . S u i t a b l e but c o n s t r u c t i o n and s e r v i c i n g 
may be impeded by r o c k y g r ound. The use of such h i l l t o p s i t e s 
f o r r e s i d e n c e s s h o u l d be c a r e f u l l y c o n s i d e r e d from a l l a s p e c t s 
of d e v e l o p m e n t . 

2. S u i t a b i l i t y f o r R e c r e a t i o n a l Use, C a r r y i n g C a p a c i t y and Management. 
Good f o r p a r k s when t r a i l s can be m a i n t a i n e d . C a r r y i n g c a p a c i t y 
i s low to moderate b e c a u s e v i s i t o r s s h o u l d be r e s t r i c t e d to t r a i l s 
i f the n a t u r a l s t a t e i s to be m a i n t a i n e d . Rock o u t c r o p v e g e t a t i o n 
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i s e a s i l y damaged by t r a m p l i n g and h o r s e b a c k r i d i n g . T h i s commun
i t y i s s u b j e c t to i n v a s i o n by broom which r e q u i r e s c o n t r o l i f the 
n a t i v e p l a n t v a l u e s a r e not to be r e d u c e d . 
S u i t a b i l i t y f o r G r e e n b e l t . V e r y s u i t a b l e f o r g r e e n b e l t s of any 
s i z e , i n c l u d i n g t h o s e of s m a l l s i z e . No b u f f e r zone i s n e c e s s a r y . 
C o n v e n t i o n a l r e s i d e n t i a l l a n d s c a p i n g r e d u c e s the n a t u r a l a e s t h e t i c 
a p p e a l . 
Need f o r P r e s e r v a t i o n . L i m i t e d examples of t h i s community i n a 
n a t u r a l c o n d i t i o n s t i l l e x i s t ( e . g . Seymour H i l l i n T h e t i s Lake 
S a n c t u a r y ) . P r o t e c t i o n , i n c l u d i n g p r o h i b i t i o n of g r a z i n g , i s 
n e c e s s a r y i f w i l d f l o w e r p o p u l a t i o n s a r e to be m a i n t a i n e d . 

A r b u t u s - D o u g l a s f i r Communities 
R e s i d e n t i a l S u i t a b i l i t y . A l t h o u g h t h i s community i s c o n s i d e r e d 
to be of a h i g h q u a l i t y f o r r e s i d e n t i a l u s e , d e v elopment may be 
c o s t l y b e c a u s e of the r o c k y t e r r a i n . 
S u i t a b i l i t y f o r R e c r e a t i o n Use, C a r r y i n g C a p a c i t y and Management. 
T h i s t y p e i s a t t r a c t i v e f o r h i k i n g and s t r o l l i n g b e c a u s e w a l k i n g 
i s not impeded by o b s t r u c t i n g s h r u b s . T h i s ease o f t r a v e r s e i s 
however, a l i a b i l i t y i f the n a t u r a l s t a t e i s to be m a i n t a i n e d 
b e c a u s e the w i l d f l o w e r s and moss on t h e r o c k s a r e e a s i l y damaged 
by t r a m p l i n g . C a r r y i n g c a p a c i t y c o n s e q u e n t l y i s low u n l e s s t r a i l s 
a r e a d h e r e d t o . Degraded f o r m s , w i t h o u t abundant w i l d f l o w e r s , 
r e s u l t i n g f r o m g r a z i n g a r e t o l e r a n t of g r e a t e r u s e . G r a z i n g and 
human d i s t u r b a n c e may i n c r e a s e the abundance of G a r r y oak i n t h e 
l o n g t e rm. 

S u i t a b i l i t y f o r G r e e n b e l t . B u f f e r s t r i p s a r e u s u a l l y u n n e c e s s a r y 
to p r o v i d e w i n d f i r m n e s s , but the s e n s i t i v e w i l d f l o w e r s must be 
p r o t e c t e d f r o m e x c e s s i v e a c c e s s . The o v e r a l l c h a r a c t e r of t h e 
t y p e can be m a i n t a i n e d even w i t h some r e s i d e n t i a l d e v e l o p m e n t 
p r o v i d e d the o r i g i n a l t r e e s a r e p r e s e r v e d . 
Need f o r P r e s e r v a t i o n . A number of e x t r e m e l y a t t r a c t i v e w i l d f l o w e r s 
( e . g . e a s t e r l i l y , s h o o t i n g s t a r , l a d y ' s s l i p p e r ) a r e abundant 
i n t h e s e c o m m u n i t i e s . W h i l e immediate danger o f l o s i n g t h e s e 
c ommunities i s n o t g r e a t , the number o f s t a n d s i n good n a t u r a l 
c o n d i t i o n i s not u n l i m i t e d . 
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S a l a l - l i c h e n Communities 
These h i l l t o p communities a r e c u r r e n t l y q u i t e remote and a r e 

under no immediate p r e s s u r e . The mosses and l i c h e n s g r o w i n g on 
r o c k o u t c r o p s i n t h i s community a r e i n t o l e r a n t o f t r a m p l i n g . S h o u l d 
g r e a t e r a c c e s s to the Watershed f o r r e c r e a t i o n p u r p o s e o c c u r , t r a i l s 
i n such communities w i l l e v e n t u a l l y be r e q u i r e d to p r e s e r v e them i n 
t h e i r n a t u r a l s t a t e . 

S a l a l - O r e g o n grape Communities 
1. R e s i d e n t i a l S u i t a b i l i t y . These communities p r o b a b l y o f f e r the 

l e a s t p h y s i c a l o b s t r u c t i o n f o r r e s i d e n t i a l d e v e l o p m e n t . A l t h o u g h 
r e t e n t i o n i n t h e i r n a t u r a l s t a t e i s not c o m p a t i b l e w i t h moderate 
to h i g h d e n s i t y d e v e l o p m e n t, l o s s of t h e s e communities p r o b a b l y 
r e p r e s e n t s the s m a l l e s t s o c i a l c o s t of any of the mapped t y p e s . 
L i k e any o t h e r c l o s e d c o n i f e r o u s community t h e s e t y p e s a r e r a t h e r 
u n s t a b l e a f t e r o p e n i n g up. Wind damage and i n v a s i o n by weeds and 
s h r u b s due to changes i n l i g h t and m i c r o c l i m a t e a r e u n a v o i d a b l e 
around c l e a r i n g s . Such d i s t u r b e d f o r e s t t y p e s may be u n s i g h t l y 
and u n s a f e f o r s e v e r a l y e a r s a f t e r p a r t i a l c l e a r i n g , so t h a t the 
a l t e r n a t i v e s appear t o be t o t a l c l e a r i n g o r v e r y l a r g e l o t s . 
E x c e p t i o n s a r e young s t a n d s or a r e a s which have been g r a z e d f o r 
many y e a r s and a r e a l r e a d y p a r k l i k e . 

2. S u i t a b i l i t y f o r R e c r e a t i o n a l Use, C a r r y i n g C a p a c i t y , Management. 
In t h e i r n a t u r a l s t a t e t h e s e communities a r e p r o b a b l y l e s s a t t r a c 
t i v e than the p r e c e e d i n g t y p e s because of the d e n s i t y of the e v e r g r e e n 
shrub l a y e r . A good t r a i l s y s t e m i s n e c e s s a r y f o r easy t r a v e r s e . 
M ature t r e e s can p r o v i d e an a e s t h e t i c b a c k g r o u n d f o r h i k i n g and 
h o r s e b a c k t r a i l s . C a r r y i n g c a p a c i t y i s l a r g e l y dependent on the 
p r o v i s i o n o f t r a i l s . 

3. S u i t a b i l i t y f o r G r e e n b e l t . A b u f f e r a r e a may be needed because 
t r e e s may be u n s t a b l e when t h e s e s i t e s a r e opened up. T h i s type 
i s l i k e l y to be s u f f i c i e n t l y p r o d u c t i v e t h a t w o o d l o t s c o u l d 
have c o m m e r c i a l as w e l l as a e s t h e t i c v a l u e . Woodlots s h o u l d be 
of s u f f i c i e n t s i z e and a p p r o p r i a t e shape f o r w i n d f i r m n e s s . 

4. Need f o r P r e s e r v a t i o n . These communities a r e l e s s v a l u a b l e and 
more common than o t h e r t y p e s , a l t h o u g h a s e l e c t i o n of mature s t a n d s 
would be an a s s e t to the D i s t r i c t . Rare s p e c i e s do not o c c u r i n 
t h e s e u n i t s . 
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S w o r d f e r n Communities 
R e s i d e n t i a l S u i t a b i l i t y . S w o r d f e r n and S w o r d f e r n - s a l a l commun
i t i e s i n d i c a t e the p r e s e n c e of no a p p r e c i a b l e o b s t a c l e to r e s i d e n t i a l 
d e v e l o p m e n t . C o n f l i c t s b e c a u s e of f o r e s t r y or f a r m i n g v a l u e s may 
be i n d i c a t e d b e c a u s e t h e s e a r e s i t e s w i t h h i g h f o r e s t c a p a b i l i t y . 
The u n d e r s t o r y v e g e t a t i o n i s r e l a t i v e l y i n t o l e r a n t of d i s t u r b a n c e 
and b e c a u s e of t h e i r s t a t u r e , t r e e s may be l a c k i n g i n w i n d f i r m n e s s . 
Grand f i r i n m o i s t s i t e s may be e s p e c i a l l y v u l n e r a b l e . T r e e s i n 
the wet, h i g h e r e l e v a t i o n t y p e a r e a l s o l i k e l y to be u n s t a b l e . 
S u i t a b i l i t y f o r R e c r e a t i o n , C a r r y i n g C a p a c i t y and Management. 
T y p i c a l l y t h e s e c o m m u n i t i e s a r e more t r a v e r s i b l e t h a n t h e s a l a l 
t y p e s b e c a u s e o f the a b s e n c e of s h r u b s l a y e r s . T h e i r f e r n s however 
a r e f r a g i l e . C a r r y i n g c a p a c i t y c o n s e q u e n t l y i s r e l a t e d to t r a i l 
f r e q u e n c y . L a r g e t r e e s i n t h e s e t y p e s a r e a e s t h e t i c a l l y v a l u a b l e 
as a b a c k d r o p f o r h i k i n g and h o r s e b a c k t r a i l s . 
S u i t a b i l i t y f o r G r e e n b e l t . A b u f f e r zone i s needed i f the r e l a t i v e l y 
d e l i c a t e u n d e r s t o r y v e g e t a t i o n i s to r e m a i n i n the n a t u r a l s t a t e . 
W i n d f i r m n e s s may be a p r o b l e m i n s m a l l p a t c h e s and the u n d e r s t o r y 
may be i n v a d e d by s h r u b s making a c c e s s more d i f f i c u l t . 
Need f o r P r e s e r v a t i o n . A l t h o u g h a common t y p e on V a n c o u v e r I s l a n d 
and t h e l o w e r M a i n l a n d , l o g g i n g and a g r i c u l t u r e has r e d u c e d the 
a r e a o f t h i s t y p e i n the v i r g i n s t a t e . T h e i r l u s h growth and 
s p e c t a c u l a r t r e e s i z e s i n d i c a t e t h a t u n d i s t u r b e d s t a n d s m e r i t c o n 
s i d e r a t i o n f o r p r e s e r v a t i o n . 

B l a c k C o t t o n w o o d - c r a b a p p l e - w i l l o w Community 
R e s i d e n t i a l S u i t a b i l i t y . S u i t a b i l i t y i s poor b e c a u s e of s e a s o n a l 
f l o o d i n g and h i g h a g r i c u l t u r a l p o t e n t i a l . 
S u i t a b i l i t y f o r R e c r e a t i o n a l Use, U n s u i t a b l e i n o r i g i n a l f o r m , 
b u t when c l e a r e d , t e m p o r a r y w i n t e r ponds may be v a l u a b l e f o r 
s k a t i n g . As p a r t of the v a r i e d l a n d s c a p e t h e y may be v a l u a b l e 
f o r e d u c a t i o n a l p u r p o s e s and as w i l d l i f e o b s e r v a t i o n s i t e s . 
S u i t a b i l i t y f o r G r e e n b e l t . Where r e m a i n i n g , examples of t h i s 
community add t o the d i v e r s i t y o f l a n d s c a p e s and a r e of e c o l o g i c a l 
s i g n i f i c a n c e . 

Need f o r P r e s e r v a t i o n . One o f the r a r e communities of the S a a n i c h 
P e n i n s u l a . C o n s e r v a t i o n i s of a e s t h e t i c and s c i e n t i f i c i n t e r e s t . 
In t h e c l e a r e d s t a t e , t h i s t y p e i s v a l u a b l e f o r w a t e r f o w l i n 
w i n t e r . 
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Wetland Communities 
Skunk Cabbage Community 
1. R e s i d e n t i a l S u i t a b i l i t y . U n s u i t a b l e because of wet s o i l s and 

i n s t a b i l i t y on s l o p e s . 
2. S u i t a b i l i t y f o r R e c r e a t i o n a l Use. S u i t a b l e f o r h i k i n g and n a t u r e 

s t u d y i f l o g walks a r e p r o v i d e d . C a r r y i n g c a p a c i t y i s low because 
of the n e c e s s i t y of m a i n t a i n i n g l o g w a l k s . 

3. S u i t a b i l i t y f o r G r e e n b e l t . S u i t a b l e where p r e s e n t , but g e n e r a l l y 
of l i m i t e d e x t e n t . 

4. Need f o r P r e s e r v a t i o n . The l u s h growth of p l a n t s such as skunk 
cabbage, l a d y f e r n , h o r s e t a i l s , t r i l l i u m make t h i s an i n t e r e s t i n g 
community m e r i t i n g p r e s e r v a t i o n to m a i n t a i n the d i v e r s i t y of l a n d 
s c a p e s . The s p r i n g s o r i g i n a t i n g i n t h e s e s i t e s may be of e c o l o g i c a l 
s i g n i f i c a n c e . 

L o d g e p o l e P i n e - L a b r a d o r Tea-Peatmoss; Sedge Meadow; and W i l l o w -
Hardhack Communities. 

Of the seven L o d g e p o l e p i n e - p e a t m o s s bogs f o r m e r l y i n the S a a n i c h 
P e n i n s u l a , o n l y two r e m a i n , R i t h e t ' s and G o l d s t r e a m . These m e r i t 
p r o t e c t i o n b e c a u s e of t h e i r r e l i c t n a t u r e and the r a r e p l a n t s they 
c o n t a i n . Most of the l o c a l bog, marsh and s t r e a m communities have 
f e a t u r e s of e c o l o g i c a l s i g n i f i c a n c e w i t h i n t h e i r d r a i n a g e s y s t e m s . 
For example, c o n v e r s i o n of w e t l a n d s i n t o a g r i c u l t u r a l l a n d s can l e a d 
t o e u t r o p h i c a t i o n o f s t r e a m s . Marshes a l o n g the m i d s e c t i o n of streams 
can be e f f e c t i v e m o d e r a t o r s o f f l o o d s . 

Swamp communities have no f o r e s t r y or a g r i c u l t u r a l p o t e n t i a l u n l e s s 
d r a i n e d . 
1. R e s i d e n t i a l S u i t a b i l i t y . U n s u i t a b l e w i t h o u t c o m p l e t e d e s t r u c t i o n 

of the n a t u r a l e n v i r o n m e n t . 
2. R e c r e a t i o n Use. R e s t r i c t e d to v i e w i n g from the margins u n l e s s 

some form of walk ( e . g . l o g s ) i s p r o v i d e d b ecause w e t l a n d commun
i t i e s a r e v e r y s u s c e p t i b l e to damage. 

3. S u i t a b i l i t y f o r G r e e n b e l t . Bogs and marshes add to the d i v e r s i t y 
of r u r a l l a n d s c a p e s . In a d d i t i o n , t h e i r e c o l o g i c a l i m p o r t a n c e 
and t h e i r poor s u i t a b i l i t y f o r o t h e r uses makes them d e s i r a b l e 
f o r i n c l u s i o n i n g r e e n b e l t s . 

4. Need f o r P r e s e r v a t i o n . Most w e t l a n d a r e a s have c o n c e n t r a t i o n s of 
b o t a n i c a l r a r i t i e s . A d e t a i l e d i n v e n t o r y would be n e c e s s a r y to 
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p i n p o i n t the most t h r e a t e n e d t y p e s . However, i t a p p e a r s t h a t i n 
a l l s t i l l i n t a c t w e t l a n d c o m m u n i t i e s , the b e n e f i t s from a g r i c u l t u r e 
or o t h e r t y p e s o f d e v e l o p m e n t would n o t o u t w e i g h t h e e c o l o g i c a l , 
h y d r o l o g i c a l , s c i e n t i f i c and a e s t h e t i c l o s s e s . 
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TREE COVER TYPES, 

( P r e s e n t and P r o j e c t e d S u i t a b i l i t y ) • ! 

J.P. Senyk 

The map ( F i g u r e 8) a t t e m p t s to p o r t r a y p r e s e n t t r e e c o y e r 
t y p e s and p r o j e c t s t y p e s , based on s p e c i e s s u i t a b i l i t y to s i t e , 
d e f i n e d on the b a s i s of s u r f i c i a l m a t e r i a l s ( t a k i n g i n t o a c c o u n t 
the range o f c o n d i t i o n s p r e s e n t , i . e . s o i l t e x t u r e , d r a i n a g e , 
e t c . ) and c l i m a t e . 

• The range of s p e c i e s i n c o r p o r a t e d i n each c o v e r t y p e does not 
i n most c a s e s d e f i n e ' the c o m p l e t e range of s p e c i e s p r e s e n t w i t h i n 
a p a r t i c u l a r map u n i t but r a t h e r I n c l u d e s t h o s e s p e c i e s t h a t are 
most' abundant arid/or a r e b e s t s u i t e d to the range of s i t e c o n d i 
t i o n s most p r e v a l e n t i n t h a t u n i t ( i . e . i t i s p o s s i b l e t h a t n e a r l y 
a l l of the s p e c i e s l i s t e d c o u l d o c c u r w i t h i n same u n i t s ) . 

An attempt has been ma:de to show the g e n e r a l t r a n s i t i o n from 
d r y to w e t t e r c l i m a t e s t h r o u g h changes i n s p e c i e s c o m p o s i t i o n . 

H i s t o r i c a l l y , f i r e s , l o g g i n g and a g r i c u l t u r a l l a n d c l e a r i n g 
have a f f e c t e d the n a t u r a l communities and i t must be r e c o g n i z e d t h a t 
p r e s e n t v e g e t a t i o n over a l a r g e p a r t o f the D i s t r i c t i s the r e i s u l t 
of "human c o n d i t i o n i n g " , ( i . e . " c u l t u r a l . eco sy s t ems " ) . . : : ; ;; 

Time c o n s t r a i n t s , imposed on r e s e a r c h i n g b ackground i n f o r m a t i o n 
and f i e l d c h e c k i n g , a l l o w e d f o r o n l y a broad o v e r v i e w of the a r e a . . 
Most of the i n f o r m a t i o n i s o f a c u r s o r y n a t u r e which can only^ be 
improved and v e r i f i e d t h r o u g h a much more i n t e n s i v e s u r v e y . 

RECRATION, RESIDENTIAL AND PROTECTION CONSIDERATION 

Prime r e c r e a t i o n l a n d s c a p e s from the s t a n d p o i n t of a e s t h e t i c s 
and use a r e c o n s i d e r e d to be t h o s e t h a t c o n t a i n a v a r i e s t o p o g r a p h y , 
a v a r i e t y of l a n d f o r m s and a s s o c i a t e d w e t l a n d s ( s t r e a m s , l a k e s ) ; 
s u p p o r t a d i v e r s i t y of t r e e and l e s s e r s p e c i e s and a wide range 
of age c l a s s e s and s t o c k i n g d e n s i t i e s ; c o n t a i n uncommon s p e c i e s , 
a r e g e n e r a l l y d e v o i d of dense uhdersto'ry v e g e t a t i o n and a r e a b l e 
to w i t h s t a n d a v a r i e t y of r e c r e a t i o n a l p u r s u i t s w i t h o u t s e r i o u s 
damage to t h e i r c h a r a c t e r . 
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S e v e r e damage t o s e n s i t i v e ( i n t o l e r a n t ) l a n d s c a p e s ( t h r o u g h 
r e c r e a t i o n use) can be c o n t r o l l e d by s p e c i f y i n g t y p e of r e c r e a 
t i o n a l p u r s u i t s and d i r e c t i n g or c h a n n e l i n g use t o t h e more s t a b l e 
p a r t s of t h e s e p a r t i c u l a r l a n d s c a p e s t h r o u g h t h e use o f d e v e l o p e d 
t r a i l s , c a m p s i t e s e t c . 

Prime r e s i d e n t i a l l a n d s c a p e s a r e c o n s i d e r e d by t h e a u t h o r t o 
be t h o s e t h a t c o n t a i n g e n t l y to s o m e w h a t ' r o l l i n g t o p o g r a p h y , dpep, 
w e l l d r a i n e d , p e r m e a b l e s o i l s , a v a r i e t y o f l a n d f o r m s and d i v e r s e 
t r e e c o v e r ( g e n e r a l l y f a v o u r i n g slow g r o w i n g d e c i d u o u s s p e c i e s w i t h 
a minor c o n i f e r m i x ) . P o s i t i o n s w i t h v i e w s o f s u r r o u n d i n g a r e a , 
be i t l a n d or w a t e r , a r e h i g h l y d e s i r a b l e . 

In d e l i c a t e or s e n s i t i v e l a n d s c a p e s , w i d e l y s p a c e d r e s i d e n t i a l 
d evelopment and a s s o c i a t e d b l o c k s of g r e e e n space w i l l a i d i n 
m a i n t a i n i n g t h e i r o v e r a l l q u a l i t y . C a r e f u l c o n s i d e r a t i o n must be 
g i v e n when m a n i p u l a t i n g f o r e s t c o v e r , be i t t h r o u g h l o g g i n g o r c l e a r i n g 
f o r r e s i d e n t i a l d e v e l o p m e n t , p a r t i c u l a r i l y i n w a t e r s h e d a r e a s where 
b o t h q u a n t i t y and q u a l i t y of w ater a r e i m p o r t a n t . TJie same i s t r u e 
i n a r e a s where s o i l s a r e h i g h l y s u s c e p t i b l e to e r o s i o n . M a i n t a i n i n g 
q u a l i t y w i l d l i f e h a b i t a t i s a n o t h e r f a c t o r t h a t must be c o n s i d e r e d . 

TOLERANCE TO USE 

Because t r e e c o v e r t y p e s a r e t i e d d i r e c t l y to s p e c i f i c s u r f i c i a l 
m a t e r i a l s ; t o g e t h e r f o r m i n g the major p a r t of the v i s u a l l a n d s c a p e , 
and knowing the growth c h a r a c t e r i s t i c s of the s p e c i e s and the range 
o f s o i l c o n d i t i o n s e x i s t i n g w i t h i n t h e s u r f f c i a l m a t e r i a l u n i t s , an 
i n t e r p r e t a t i o n o f t o l e r a n c e t o u s e (or s e n s i t i v i t y ) o f any p a r t i c u l a r 
l a n d s c a p e or (map u n i t ) can be made. 

The f o l l o w i n g groups a r e a r r a n g e d i n o r d e r of i n c r e a s i n g t o l e r a n c e 
( d e c r e a s i n g s e n s i t i v i t y ) to u s e , be i t r e c r e a t i o n o r o t h e r d e v e l o p 
ment . 

1. Cover t y p e s o c c u r i n g on v e r y s h a l l o w s o i l s o v e r b e d r o c k (minor 
a r e a s of d e e p e r t i l l ) and s t e e p s l o p e c o l l u v i u m . These i n c l u d e 
the o a k - f i r a s s o c i a t i o n p a r t of t h e f i r - a r b u t u s - o a k t r a n s i t i o n 
zone, f i r - a r b u t u s ( c e d a r - g r a n d f i r ) , f i r - a r b u t u s - l o d g e p o l e p i n e , 
and f i r - l o d g e p o l e p i n e ; (moving from d r y to wet e n v i r o n m e n t s , 
towards c o o l e r t e m p e r a t u r e s and h i g h e r e l e v a t i o n s ) . 
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2. Cover t y p e s o c c u r r i n g on o r g a n i c s o i l s . T h i s i s the a l d e r - b o g 
community g r o u p i n g . 

3. Cover t y p e s o c c u r r i n g on m a r i n e c l a y s and a l l u v i u m . These 
i n c l u d e the g r a n d f i r - c e d a r - a l d e r - b l a c k c o t t o n w o o d g r o u p , the 
f i r - g r a n d f I r - c e d a r - a l d e r and a l d e r - c e d a r - f i r - g r a n d f i r t y p e s . 

4. C over t y p e s o c c u r r i n g on t i l l and t i l l w i t h minor r o c k o u t c r o p s . 
These i n c l u d e f i r - g r a n d f i r - ( c e d a r - a r b u t u s ) , f i r - c e d a r ( a r b u t u s -
g r a n d f i r ) , f i r - l o d g e p o l e p i n e - g r a n d f i r and f i r - c e d a r - h e m l o c k 
( l i s t e d i n o r d e r from d r y to w e t t e r c l i m a t e s ) . 

5. C o v e r t y p e s o c c u r r i n g on g r a v e l s . T h i s i s the f i r ( g r a n d f i r -
c e d a r - a r b u t u s ) t y p e . 

By t a k i n g one p a r t i c u l a r map u n i t , the one t h a t f i t s the H i g h l a n d s 
a r e a s as an example, c e r t a i n p r o j e c t i o n s on t y p e s of use and p r o b l e m s 
i n v o l v e d c a n be made. From t h e above t o l e r a n c e g r o u p i n g s , the a r e a 
f i t s i n t o , g r o u p #1 ( l e s s t o l e r a n t ) . ] • 

The t r e e c o v e r t y p e s c h a r a c t e r i z i n g t h i s p a r t i c u l a r . l a n d s c a p e 
i s t h e f i r - a r b u t u s ( c e d a r - g r a n d f i r ) . M i n o r yew, a l d e r , maple 
and l o d g e p o l e p i n e ( i n t h e n o r t h ) o c c u r and a r e w o r t h n o t i n g . 

T h i s u n i t c o n s i s t s of b r o k e n t o p o g r a p h y , r i d g e , s l o p e and 
d e p r e s s i o n , t h e r i d g e s g e n e r a l l y v e r y s h a l l o w to b e d r o c k w i t h s h a l l o w 
to m o d e r a t e l y deep c o l l u v i u m on s i d e s l o p e s and deep, t i l l on l o w e r 
s l o p e s and i n d e p r e s s i o n s . 

W i t h i n t h i s u n i t , f i r o c c u r s on s h a l l o w ,to deep, w e l l d r a i n e d 
to m o d e r a t e l y w e l l d r a i n e d s o i l s and t h e a r b u t u s on v e r y s h a l l o w , 
w e l l to e x c e s s i v e l y d r a i n e d ' s o i l s on b e d r o c k and on deeper, s o i l s 
on e x p o s e d s l o p e s . Grand f i r o c c u r s - i n m o i s t d e p r e s s i o n a l a r e a s 
and i s t r a n s i t i o n a l to c e d a r and a l d e r on the w e t t e r s i t e s . ( C e d a r 
o c c u r s o v e r a wide r a n g e of s i t e s w i t h i n t h i s u n i t , g e n e r a l l y a s s o c i 
a t e d w i t h seepage w a t e r ) . Yew, though n o t abundant o c c u r s on s i t e s 
s i m i l a r to t h o s e o f f i r . Maple p r e f e r s , r e l a t i v e l y m o i s t , deep s o i l s 
and i s o f t e n f o u n d on l o w e r s l o p e s and d e p r e s s i o n s " , r e c e i v i n g 
m o i s t u r e . L o d g e p o l e p i n e o c c u p i e s the a r b u t u s n i c h e at h i g h e r 
e l e v a t i o n s i n t h e n o r t h e r n p a r t of t h e u n i t . 

E x c e p t on t h e d e e p e r s o i l s w h i c h a r e a m i n o r p o r t i o n of t h i s 
u n i t , t r e e r o o t s a r e g e n e r a l l y r e s t r i c t e d by b e d r o c k . In g e n e r a l 
t r e e s g r o w i n g on t h e s e s h a l l o w s o i l s a r e n o t v i g o r o u s and a r e l i k e l y 
more s u s c e p t i b l e t o i n s e c t o r d i s e a s e a t t a c k , t h a n t r e e s g r o w i n g 
on b e t t e r s i t e s . , , 
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E x t e n d e d p e r i o d of d r o u g h t w i l l h i t t h e s e a r e a s the h a r d e s t , 
e i t h e r k i l l i n g i n d i v i d u a l t r e e s o u t r i g h t or at l e a s t p r e d i s p o s i n g 
them to i n s e c t and d i s e a s e a t t a c k . 

Windthrow h a z a r d on t h e s e s h a l l o w s o i l s i s q u i t e h i g h p a r t i c 
u l a r l y i f s t a n d s a r e opened q u i c k l y , or i f r o o t s have been damaged 
t h r o u g h t r a m p l i n g o r o t h e r means. The c h a n c e s o f f i r e , p a r t i c u l a r l y 
on the v e r y s h a l l o w s o i l s , w i t h a s s o c i a t e d open t r e e c o v e r i s q u i t e 
h i g h . The " d u f f " l a y e r i n t h e s e p o s i t i o n s i s o f t e n t i n d e r d r y 
d u r i n g the summer months. 

Long term, p h y s i c a l damage to s o i l s , by a c t u a l r e m o v a l t h r o u g h 
t r a m p l i n g can r e s u l t i f t h e s e a r e a s a r e s u b j e c t e d to heavy u s e . 
T r e e s g r o w i n g i n p o o r l y d r a i n e d , " w e t l a n d " a r e a s , w i t h a h i g h w a t e r 
t a b l e , a r e o f t e n s h a l l o w r o o t e d and damage to r o p t s can r e s u l t 
t h r o u g h t r a m p l i n g . Windthrow i n t h e s e a r e a s can be a p r o b l e m i f 
l a r g e a r e a s o f t r e e c o v e r a r e removed i n the immediate v i c i n i t y 
o f s u c h s t a n d s . 

The a r e a i s q u i t e p l e a s i n g a e s t h e t i c a l l y , b e c a u s e of the d i v e r s e 
t o p o g r a p h y and v e g e t a t i v e c o v e r . I t s h o u l d be a b l e to w i t h s t a n d 
m o d e r a t e l y heavy r e c r e a t i o n use i f w a l k i n g t r a i l s a r e e s t a b l i s h e d . 
By f o l l o w i n g t h e more s t a b l e l a n d f o r m - v e g e t a t i o i l a s s o c i a t i o n s 
( i . e . deep s o i l s , r e l a t i v e l y f l a t t e r r r a i n , d e e p l y r o o t e d t r e e s ) 
a l o n g lower s l o p e s and d e p r e s s i o n s , p r o p e r l y b r u s h e d and m a i n t a i n e d 
t r a i l s w i l l c o n f i n e most of t h e heavy t r a f f i c to t h e s e a r e a s . 
T i g h t l y c o n t r o l l e d p a s s a g e t h r o u g h t h e s h a l l o w s o i l - a r b u t u s - f i r 
a s s o c i a t i o n and o f the w e t l a n d c o m i p u n i t i e s s h o u l d do l i t t l e harm. 

In the o p i n i o n of the a u t h o r , r e s i d e n t i a l d e v e lopment i s l i m i t e d 
by t o p o g r a p h y and r p c k i n e s s of t h e t e r r a i n ai^d o n l y e x t e n s i v e d e v e l o p 
ment s h o u l d be c o n t e m p l a t e d w i t h a minimum of r o a d b u i l d i n g and 
c l e a r i n g . M a n i p u l a t i o n of t r e e c o v e r , i . e . r e m o v i n g o v e r s t o r y 
D o u g l a s - f i r and p r o m o t i n g a r b u t u s w i l l enhance the q u a l i t y as w e l l 
as r e m o v i n g the windthrow h a z a r d t h a t i s l i k e l y t o r e s u l t when s t a n d s 
a r e opened. 

The above i s an example o f t h e t y p e of i n f o r m a t i o n t h a t c o u l d 
be d e r i v e d f o r each c o v e r t y p e p o r t r a y e d on the map s h e e t . Such 
i n f o r m a t i o n i s p a r t i c u l a r i l y p e r t i n e n t to a r e a s where l a n d use 
p a t t e r n s a r e not w e l l e s t a b l i s h e d . 

In a r e a s where the l a n d use p a t t e r n s a r e w e l l e s t a b l i s h e d , 
i . e . a g r i c u l t u r a l l a n d s on the S a a n i c h P e n i n s u l a , the map p r o j e c t s 
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t r e e c o v e r t y p e s b a s e d on s p e c i e s s u i t a b i l i t y to s i t e . The 
p o s s i b l i t y e x i s t s of e n h a n c i n g the v i s u a l and s e n s o r y e x p e r i e n c e 
a s s o c i a t e d w i t h p a s t o r a l s e t t i n g s by p l a n t i n g g r e e n b e l t s and 
n o i s e and view b u f f e r s . Some m a r g i n a l f a r m l a n d c o u l d be p l a n t e d 
to farm w o o d l o t s p r o v i d i n g r e c r e a t i o n a l a r e a s and w i l d l i f e h a b i t a t 
as w e l l as an economic r e t u r n . 

These i d e a s may s o u n d a b s t r a c t a t p r e s e n t b u t c h a n g i n g v a l u e s 
o v e r t i m e may i n d e e d make them q u i t e m e a n i n g f u l . 



FOREST CAPABILITY 
H. H i r v o n e n 

INTRODUCTION 

A l l m i n e r a l and o r g a n i c s o i l s a r e d i v i d e d i n t o f o u r c l a s s e s 
b a s e d upon t h e i r i n h e r e n t a b i l i t y to grow c o m m e r c i a l t i m b e r ( s e e 
F i g u r e 9 ) . The i m p o r t a n t f a c t o r s b a s i c to t h i s c l a s s i f i c a t i o n 
a r e : 

-Known or i n f e r r e d i n f o r m a t i o n about t h e u n i t such as s o i l 
p r o f i l e , d e p t h , mo i s t u r e , p a r e n t m a t e r i a l , l a n d f o r m , c l i m a t e 
and v e g e t a t i o n . 

- A s s o c i a t e d w i t h each d i v i s i o n i s a p r o d u c t i v i t y r a n g e b a s e d 
on t h e mean a n n u a l i n c r e m e n t o f d o u g l a s - f i r ( B l a c k Cottonwood 
i n r a r e i n s t a n c e s ) at or nea r a r o t a t i o n age of 100 y e a r s 
(50 y e a r s f o r b l a c k c o t t o n w o o d ) . The p r o d u c t i v i t y r a t i n g i s 
f o r n o r m a l , i . e . f u l l y s t o c k e d , s t a n d s . I t may be assumed t h a t 
o n l y good management would have p r o d u c e d s t a n d s o f t h i s n a t u r e . 

- F o r e s t p r o d u c t i v i t y d a t a were g a t h e r e d and a n a l y z e d u t i l i z i n g 
t h e p r o c e d u r e s o u t l i n e d by R.C. K o w a l l i n " M e t h o d o l o g y - L a n d 
C a p a b i l i t y f o r F o r e s t r y i n B r i t i s h C o l u m b i a " . 

-The f o l l o w i n g a r e not c o n s i d e r e d ; l o c a t i o n , a c c e s s , d i s t a n c . ^ 
to m a r k e t s , s i z e o f u n i t s , o w n e r s h i p , p r e s e n t s t a t e ( l a r g e 
u r b a n a r e a s a r e not c l a s s i f i e d ) or s p e c i a l c r o p s s u c h as 
C h r i s t m a s t r e e s . 
D o u g l a s f i r was c h o s e n as t h e main i n d i c a t o r s p e c i e s b e c a u s e 

under most s i t e c o n d i t i o n s w i t h i n t h e r e g i o n a l d i s t r i c t i t out 
p r o d u c e s t h e o t h e r n a t u r a l l y o c c u r r i n g c o m m e r c i a l s p e c i e s . I n 
a d d i t i o n , f o r u n i t s where, f o r example, w e s t e r n r e d c e d a r or w e s t e r n 
hemlock may o u t p r o d u c e D o u g l a s f i r , the l a c k o f s u i t a b l e s t a n d s 
p r e v e n t e d e v a l u a t i o n o f t h e c a p a b i l i t y of s u c h u n i t s to p r o d u c e 
t h e s e s p e c i e s . 

B l a c k c o t t o n w o o d i s the o n l y o t h e r i n d i c a t o r s p e c i e s u s e d . 
I t s use i s r e s t r i c t e d t o t h e r a t i n g o f c e r t a i n u n i t s w h i c h a r e 
c h a r a c t e r i z e d by a h i g h w a t e r t a b l e f o r much o f the y e a r and a r e 
s u b j e c t t o p e r i o d i c f l o o d i n g . The p o t e n t i a l of b l a c k c o t t o n w o o d 
to a t t a i n h i g h e r p r o d u c t i v i t i e s t h a n s p e c i e s such as r e d a l d e r and 
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w e s t e r n r e d c e d a r on t h e s e s i t e s and t h e i n a b i l i t y of D o u g l a s -
f i r to endure p e r i o d i c i n u n d a t i o n s prompted i t s use as an i n d i c a t o r 
s p e c i e s . 

The v e r y m o i s t o r g a n i c u n i t s a r e g e n e r a l l y u n p r o d u c t i v e f o r 
f o r e s t r y p u r p o s e s and a r e r a t e d as poor s i t e s f o r f o r e s t c a p a b i l i t y . 
However, many of the m o i s t but f a i r l y w e l l d r a i n e d , a l l u v i a l b o t t o m 
l a n d s p r e s e n t l y s u p p o r t i n g s t a n d s o f r e d a l d e r and w e s t e r n r e d c e d a r 
a r e r a t e d as h a v i n g h i g h and v e r y h i g h f o r e s t c a p a b i l i t i e s u t i l i z i n g 
D o u g l a s - f i r as the i n d i c a t o r s p e c i e s . The c o n t i n u o u s seepage t h a t 
t h e s e b o t t o m l a n d s r e c e i v e , c o u p l e d w i t h the c o a r s e t e x t u r e of the 
s o i l s p r e s e n t , a l l o w s f o r h i g h p r o d u c t i v i t i e s to o c c u r . 

I t i s r e c o g n i z e d t h a t f o r any s p e c i f i c s i t e , D o u g l a s - f i r may 
be s u r p a s s e d i n p r o d u c t i v i t y by a more s u i t a b l e s p e c i e s . However, 
at the s c a l e o f t h i s i n v e n t o r y c o u p l e d w i t h the l a c k of s u i t a b l e 
s t a n d s o f o t h e r s p e c i e s from w h i c h p r o d u c t i v i t y d a t a c o u l d be 
o b t a i n e d , the c h o i c e of D o u g l a s - f i r as an i n d i c a t o r s p e c i e s of 
f o r e s t c a p a b i l i t y s h o u l d p r o v i d e a good a s s e s s m e n t o f the p o t e n t i a l 
p r o d u c t i v i t y t h a t can be found i n the C a p i t a l R e g i o n a l D i s t r i c t . 

DESCRIPTIVE RESUME OF FOREST CAPABILITY CLASSES 

Lands H a v i n g an E x c e l l e n t C a p a b i l i t y f o r F o r e s t r y (E) 
Lands w i t h deep, medium t e x t u r e d ( g r a v e l l y sandy loam) s o i l s 

d e v e l o p e d from c o a r s e t e x t u r e d g l a c i a l t i l l s , a l l u v i u m or g r a v e l . 
They f r e q u e n t l y r e c e i v e seepage and n u t r i e n t s from a d j a c e n t a r e a s 
and t h e i r s o i l s a r e m o d e r a t e l y w e l l - d r a i n e d to i m p e r f e c t l y d r a i n e d 
(on a l l u v i a l b o t t o m l a n d s ) and have good w a t e r - h o I d i n g c a p a c i t i e s . 
T e m p e r a t u r e s and e v a p o t r a n s p i r a t i o n r a t e s a r e not e x t r e m e . T h e r e 
a r e no l i m i t a t i o n s to f o r e s t p r o d u c t i v i t y o t h e r t h a n the r e g i o n a l 
c l i m a t e . 

P r o d u c i t i v i t e s g r e a t e r t h a n 150 c u b i c f e e t per a c r e per y e a r 
can be e x p e c t e d . 

Lands H a v i n g Good C a p a b i l i t y f o r F o r e s t r y (G) 
Lands w i t h e i t h e r deep s o i l s o f medium to f i n e t e x t u r e (sandy 

c l a y loam to c l a y loam) d e v e l o p e d on m a r i n e m a t e r i a l s or c a p p l n g s 
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of m a r i n e c l a y s o v e r c o a r s e - t e x t u r e d g l a c i a l t i l l s , or i n o t h e r 
a r e a s , s o i l s w i t h sandy loam to loamy sand t e x t u r e s o v e r c o a r s e -
t e x t u r e d g l a c i a l t i l l s . The medium to f i n e t e x t u r e d s o i l s a r e > 
m o d e r a t e l y w e l l - d r a i n e d and have good w a t e r - h o l d i n g c a p a c i t y . The 
s o i l s of o t h e r a r e a s a r e a s s o c i a t e d w i t h minor components ;of 
b e d r o c k o u t c r o p s . 

The most common l i m i t a t i o n s ( a l l o f a r e l a t i v e l y s l i g h t n a t u r e ) 
to f o r e s t p r o d u c t i v i t y a r e r e s t r i c t e d r o o t i n g d e p t h r e s u l t i n g from 
dense or c o n s o l i d a t e d s o i l l a y e r s i n the m a r i n e a r e a s and s o i l 
m o i s t u r e d e f i c i e n c i e s d u r i n g the May to O c t o b e r g r o w i n g s e a s o n . 

P r o d u c t i v i t i e s f r o m 90 to 150 c u b i c f e e t p e r a c r e p e r y e a r c an 
be e x p e c t e d . The medium to c o a r s e t e x t u r e d s o i l s a r e g e n e r a l l y 
more p r o d u c t i v e than the m a r i n e c l a y s . 

Lands H a v i n g F a i r C a p a b i l i t y f o r F o r e s t r y (F) 
S o i l s a r e g e n e r a l l y s h a l l o w to b e d r o c k w i t h d e e p e r s o i l s 

o c c u r r i n g as p o c k e t s of c o a r s e t e x t u r e d g l a c i a l t i l l i n t e r s p e r s e d 
t h r o u g h o u t . These d e e p e r t i l l p o c k e t s do n o t c o n s t i t u t e more t h a n 
t h i r t y p e r c e n t of the a r e a . 

The s h a l l o w to b e d r o c k s o i l s a r e g e n e r a l l y r a p i d l y d r a i n e d , 
c o a r s e - t e x t u r e d w i t h a r e l a t i v e l y poor w a t e r - h o l d i n g c a p a c i t y . 
The d e e p e r p o c k e t s of t i l l r e c e i v e seepage from the a d j a c e n t s l o p e s 
and a r e g e n e r a l l y m o d e r a t e l y - w e l l - d r a i n e d . Such p o c k e t s have a 
h i g h e r p o t e n t i a l p r o d u c t i v i t y t h a n a d j a c e n t s h a l l o w to b e d r o c k 
u n i t s . 

The most common l i m i t a t i o n s a r e r e s t r i c t i o n o f t h e r o o t i n g 
zone by b e d r o c k , s o i l m o i s t u r e d e f i c i e n c y and e x p o s u r e on some 
c o a s t a l a r e a s . 

P r o d u c t i v i t i e s w i l l u s u a l l y be from 51 to 90 c u b i c f e e t p e r 
a c r e p e r y e a r on the s h a l l o w s o i l s w i t h p r o d u c t i v i t i e s r a n g i n g up 
to 130 c u b i c f e e t per a c r e per y e a r on the p o c k e t s of dee p e r t i l l . 

Lands H a v i n g Poor C a p a b i l i t y f o r F o r e s t r y (P) 
M i n e r a l s o i l s a r e f r e q u e n t l y s h a l l o w , e x c e s s i v e l y d r a i n e d and 

c o a r s e t e x t u r e d . O r g a n i c s o i l s a r e p o o r l y d r a i n e d and g e n e r a l l y 
i n u n d a t e d d u r i n g t h e w i n t e r . 

I n c l u d e d i n t h i s c a t e g o r y a r e major r o c k o u t c r o p s , a r e a s w i t h 
v e r y s h a l l o w s o i l s , h i g h l y exposed u n i t s a l o n g the c o a s t , c o a s t a l 
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beach d e p o s i t s , t i d a l f l a t s and deep o r g a n i c s o i l s . 
The most common l i m i t a t i o n s ( f r e q u e n t l y i n c o m b i n a t i o n ) a r e 

s h a l l o w n e s s to b e d r o c k , d e f i c i e n c y or e x c e s s of s o i l m o i s t u r e 
and I n u n d a t i o n . 

M o d e r a t e to h i g h p r o d u c t i v i t i e s may o c c u r i n r e c e i v i n g 
p o c k e t s between b e d r o c k u n i t s . Such s i t e s however, form an 
i n c o n s e q u e n t i a l p e r c e n t a g e o f the t o t a l u n i t . G e n e r a l l y , 
p r o d u c t i v i t i e s o f no more t h a n 50 c u b i c f e e t p e r a c r e per y e a r 
can be e x p e c t e d . 



LANDSCAPE PARAMETERS AND INTERPRETATIONS 

E.B. Wiken 

SUMMARY OF PROBLEMS RELATED TO SOIL CHARACTERISTICS 

T h i s s e c t i o n d e s c r i b e s and summarizes t h e s i g n i f i c a n t s o i l 
f e a t u r e s a n d . r e l a t e d f a c t o r s t h a t s h o u l d a i d i n the p l a n n i n g of 
u r b a n and:non-urban d e v e l o p m e n t s . S i n c e t h i s r e p o r t p r o v i d e s 
o n l y g e n e r a l s o i l i n f o r m a t i o n i t i s p a r t i c u l a r l y i m p o r t a n t t h a t t h e 
maps (See F i g u r e s 11 - 16) be c o r r e c t l y i n t e r p r e t e d and s u p p l e 
mented w i t h r e s e a r c h where n e c e s s a r y to a c h i e v e maximum u s e f u l n e s s . 

One o f the most c o n s p i c u o u s and i m p o r t a n t f a c t o r s g o v e r n i n g 
l a n d use s u i t a b i l i t y i s the n a t u r e of the l a n d s c a p e . Topography 
and s o i l i n r e l a t i o n to i t s p h y s i c a l and c h e m i c a l c o m p o s i t i o n have 
an i m p o r t a n t i n f l u e n c e on t h e c o s t of i n s t a l l i n g the n e c e s s a r y 
s e r v i c e s t h a t accompany t h e change from a r u r a l or w i l d s t a t e to 
an u r b a n community. In p a r t i c u l a r , c h a r a c t e r i s t i c s of s o i l s t a b i l i t y 
and d r a i n a g e d e t e r m i n e to some e x t e n t the t y p e o f d e v e l o p m e n t most 
s u i t e d to the i n h e r e n t s o i l c h a r a c t e r i s t i c s . A few o f the n a t u r a l 
l i m i t i n g f a c t o r s a r e i n d i c a t e d below. 

U r b a n i z a t i o n i s a c c o m p a n i e d by g r o u n d s u r f a c e changes and 
i n c r e a s e d r a t e s o f w ater r u n o f f . T h e s e , i n t u r n g r e a t l y i n t e n s i f y 
the p o t e n t i a l f o r s o i l e r o s i o n , e s p e c i a l l y i n a r e a s t h a t have been 
s t r i p p e d of the p r o t e c t i v e v e g e t a t i v e c o v e r . Even though the e r o s i o n 
of s o i l m a t e r i a l c a n n o t be c o m p l e t e l y a v o i d e d d u r i n g c o n s t r u c t i o n , 
p r e v e n t a t i v e measures s h o u l d be c o n s i d e r e d to r e d u c e or a b a t e e r o s i o n 
l o s s e s i n s u s c e p t i b l e a r e a s . O t h e r w i s e , the s e d i m e n t a t i o n i n d i t c h e s 
and d r a i n s w i l l c ause a n e e d l e s s m a i n t e n a n c e expense to m u n i c i p a l i t i e s . 

The a b i l i t y to s u p p o r t s t r u c t u r e s , and the ease and c o s t o f 
m a i n t a i n i n g them, v a r i e s a c c o r d i n g to s o i l c h a r a c t e r i s t i c s . C r a c k i n g 
or s u b s i d e n c e o f f o u n d a t i o n s a r e common o c c u r r e n c e s where h o m e s i t e s 
a r e l o c a t e d on c e r t a i n c l a y d e p o s i t s w h i c h a r e s u b j e c t to p e r i o d s 
of w e t n e s s . S o i l s t a b i l i t y i n t e r p r e t a t i o n s c o v e r a b r o a d g r o u p i n g 
of s o i l m a t e r i a l s t h a t s h o u l d a i d i n i l l u s t r a t i n g p o s s i b l e p r o b l e m 
a r e a s r e q u i r i n g on s i t e i n v e s t i g a t i o n and e v a l u a t i o n by p l a n n e r s 
and e n g i n e e r s . 
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P o n d i n g and f l o o d i n g a r e d i r e c t l y r e l a t e d to s o i l c h a r a c t e r i s 
t i c s and n a t u r a l d r a i n a g e s y s t e m s . A r e a s s u b j e c t to p o n d i n g a r e 
u s u a l l y n a t u r a l d e p r e s s i o n s l a c k i n g a d e q u a t e d r a i n a g e o u t l e t s . 
They may d r a i n r e l a t i v e l y q u i c k l y or h o l d water i n t e r m i t t e n t l y 
d e p e n d i n g on the k i n d of s o i l and s u b s o i l . A r e a s a d j a c e n t to major 
streams t h a t p e r i o d i c a l l y o v e r f l o w t h e i r n a t u r a l c h a n n e l s a r e 
s u b j e c t to f l o o d i n g . A c a r e f u l s o i l e v a l u a t i o n combined w i t h know
l e d g e of the n a t u r a l d r a i n a g e s y stems w i l l r e v e a l s i t e s where 
water damage i s most l i k e l y to o c c u r . Development i n t h e s e s u s c e p 
t i b l e a r e a s s h o u l d r e c o g n i z e the p o t e n t i a l h a z a r d s and p l a n n i n g s h o u l d 
e n c o u r a g e d e v e l o p m e n t s w h i c h w i l l r e s u l t i n m i n i m i z e d damage ( i . e . 
a g r i c u l t u r a l , w e t l a n d w i l d l i f e h a b i t a t s , r e c r e a t i o n a l , n o n - r e s i d e n t i a l ) . 

Much r e l i a n c e has been p l a c e d on p e r c o l a t i o n t e s t s i n e s t i m a t i n g 
the s u i t a b i l i t y o f s o i l m a t e r i a l s f o r s u b s u r f a c e sewage d i s p o s a l . 
These have not p r o v e n to be e n t i r e l y s a t i s f a c t o r y . S e p t i c tank 
e f f l u e n t d i s p o s a l f i e l d s must be p l a c e d i n a s o i l t h a t d r a i n s 
a d e q u a t e l y , f i l t e r s s u f f i c i e n t l y and o x i d a t e s e f f e c t i v e l y . The 
t o t a l a r e a of the C a p i t a l R e g i o n a l D i s t r i c t has some form o f 
l i m i t a t i o n i n s o f a r as the s a f e d i s p o s a l of e f f l u e n t i s c o n c e r n e d . 
In a r e a s not s u b j e c t to p o n d i n g and f l o o d i n g or s t e e p s l o p e s , the 
main problems a r e s o i l m a t e r i a l s w i t h h i g h c l a y c o n t e n t ( t h e s e 
t y p e s t r a n s m i t w a t e r v e r y s l o w l y when s a t u r a t e d ) , impermeable 
s u b s o i l l a y e r s , and i n s u f f i c i e n c y i n b o t h the q u a n t i t y of s o i l 
f i n e s ( c l a y , s i l t ) f o r a d e q u a t e f i l t e r i n g and the volume of s o i l 
m a t e r i a l f o r f i l t e r b eds. Under t h e s e n a t u r a l l a n d s c a p e l i m i t a 
t i o n s , the q u a l i t y of g r o u n d and s u r f a c e w a ter w i l l d e t e r i o r a t e 
e s p e c i a l l y when s e p t i c t a n k s become too numerous. F i g u r e 10 shows 
t e x t u r a l c o m p o s i t i o n f o r s i l t s , c l a y s , s a n d s , e t c . 

T u r n i n g to a g r i c u l t u r a l l a n d s , much of the r e g i o n i n c l u d e s 
good to e x c e l l e n t a g r i c u l t u r a l s o i l s (Canada Land I n v e n t o r y C l a s s e s 
1 to 4 i n c l u d i n g i r r i g a t e d r a t i n g s * ) . These ar e p r e d o m i n a n t l y 
r e s t r i c t e d to a r e a s o u t s i d e the m o u n t a i n o u s t e r r a i n . A l t h o u g h 
f a r m l a n d has and i s u n d e r g o i n g a p i e c e m e a l d e p l e t i o n due to u r b a n 

*See: The Canada Land I n v e n t o r y , S o i l C a p a b i l i t y C l a s s i f i c a t i o n f o r 
A g r i c u l t u r e , R e p o r t No. 2, Lands D i r e c t o r a t e , D e p t . of E n v i r o n m e n t , 
Ottawa, 1965. 
Note a l s o t h a t i n B r i t i s h C o l u m b i a , b o t h d r y l a n d and i r r i g a t e d 
r a t i n g s a r e mapped. S i m i l a r i l y , o r g a n i c s o i l s have been a s s i g n e d 
a c a p a b i l i t y r a t i n g f o r n a t u r a l c o n d i t i o n s and under d r a i n a g e . 
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development,, the p o t e n t i a l f o r e x p a n s i o n of c r o p l a n d s s t i l l ' e x i s t s . 
F u t u r e i n c r e a s e s i n a g r i c u l t u r a l p r o d u c t i v i t y c o u l d be a c h i e v e d 
t h r o u g h more i n t e n s i v e . managemen-t and i n c r e a s e d use of f e r t i l i z e r 
and i r r i g a t i o n as w e l l as by i n c r e a s i n g the v a r i e t y of crops'. 

Too o f t e n the n a t u r a l l i m i t i n g f ac t or s ar e neg l e c t ed . 'A 
c a r e f u l e v a l u a t i o n of the n a t u r a l l a n d s c a p e f r o m 'k p l a n n i n g and 
e n g i n e e r i n g v i e w p o i n t w i l l r e l a t e • t o p o g r a p h y , d r a i n a g e systems and 
k i n d s : of. s o i l , , as to' i t s n a t u r a l s u i t ab 1 l i t y ' f or a v a r i e t y o f u s e s . 
These f e a t u r e s w i 1 1 t h e n d e t e r m i n e to an i m p o r t a n t e x t e n t the l e a s t 
c o s t . i n . terms o f d e v e l o p m e n t and e n v i r o n m e n t a l " i m p a c t . 

, SOIL DATA AND LANDSCAPE PARAMETERS 
I n t r o d u c t i o n 

The main f o c u s o f t h i s s t u d y was to p r e s e n t a g e n e r a l i z e d 
a n a l y s i s and c o r r e l a t i o n o f s u c h f e a t u r e s as s o i l s , l a n d f o r m s , 
g e o l o g y and s u r f ace - d r a i n a g e . , I t does not r e p l a c e o n - s i t e e v a l u a t i o n s 
f o r i n t e n s i v e . l a n d u s e s , . b u t i t g i v e s an I n d i c a t i o n o f t h e d e g r e e 
of s u i t a b i l i t y f o r v a r i o u s l a n d u s e s . 

G e n e r a l G e o l o g i c and L a n d s c a p e F e a t u r e s 
The s u c c e s s . i o n o f g e o l o g i c e v e n t s ( e s p e c i a l l y g l a c i a t i o n ) 

and t h e n a t u r e o f the b e d r o c k have m a r k e d l y i n f l u e n c e d the form 
and l o c a t i o n of l a n d f e a t u r e s . A l t h o u g h the' l a s t g l a c i e r r e c e d e d 
about, 10,000 y e a r s ago , the c o n s e q u e n t l a n d f o r m s a r e s u f f i c l e n t l y 
w e l l d e v e l o p e d to i n f l u e n c e t h e p a t t e r n and t y p e ' o f u r b a n and r u r a l 
d e v e l o p m e n t . . • • •• 

F e a t u r e s s u c h as m o u n t a i n s , h i l l s and d e p r e ' s s i o n a l w e t l a n d s 
can impose d o m i n a t i n g r e s t r i c t i o n s o v e r th e s u i t a b i l i t y o f la:nd f o r 
a v a r i e t y o f u s e s . Outwash g r a v e l s have p r o v i d e d s t a b l e s i t e s f o r 
u r b a n d e v e l o p m e n t as w e l l as s u p p l y i n g a v a l u a b l e s o u r c e o f c o a r s e 
m a t e r i a l s f o r c o n s t r u c t i o n p u r p o s e s . ' The m a r i n e c l a y d e p o s i t s 
a s s o c i a t e d w i t h t h e l o w l a n d a r e a s have low p e r m e a b i l i t i e s ' a n d poor 
i n t e r n a l d r a i n a g e f o r t h e p r a c t i c a l d eisign o f s e p t i c t a n k d i s p o s a l 
s y s t e m s . . A d d i t i o n a l l y , t h e s e d e p o s i t s a r e o f t e n u n s t a b l e m a t e r i a l s 
f o r b u i l d i n g f o u n d a t i o n s w i t h o u t p r o p e r d r a i n a g e . M o u n t a i n o u s 
a r e a s o f f e r a t t r a c t i v e v iews and p r o v i d e a wide v a r i e t y of b u i l d i n g 
s i t e s . 

The s t u d y a r e a can be d i v i d e d i n t o f o u r b r o a d p h y s i o g r a p h i c 
r e g i o n s c o r r e s p o n d i n g to n a t u r a l s u r f ace-*" m a t e r i a l s , ( e x c l u s i v e .of ; 

•'"Appreciation i s e x t e n d e d to C. H a l s t e a d , G e o l o g i c a l S u r v e y of Canada, 
V a n c o u v e r , f o r p r o v i d i n g an u n p u b l i s h e d s u r f i c i a l m a t e r i a l map f o r 
N o r t h and South S a a n i c h . 
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l i v i n g p l a n t s ) and to the r e l a t i v e f l a t n e s s or s t e e p n e s s o f the 
t o p o g r a p h y . 
1. T h e . l a r g e s t i s t h e mount a i n o u s H i g h l a n d and C o l d s t r e a m r e g i o n . 

2 
These a r e composed c h i e f l y of a v a r i e t y o f f r a c t u r e d v o l c a n i c s 
( b a s a l t s , a n d e s i t e s , e t c . ) and me t a m o r p h l c s ( g n e i s s 1 c d i o r 1 1 e ) . 
Some minor s e d i m e n t a r y f o r m a t i o n s o c c u r on the n o r t h e r n m o s t 
t i p ( C l o a k e H i l l ) of S a a n i c h P e n i n s u l a . The t o p o g r a p h y i s 
m o d e r a t e l y r u g g e d r a n g i n g up to 800 f e e t i n t h e M e t c h o s i n a r e a 
and up t o 1300 - 1800 f e e t i n the H i g h l a n d and C o l d s t r e a m a r e a . 
O u t c r o p s of b e d r o c k a r e common on h i g h peaks and s t e e p s l o p e s . 

2. The s e c o n d l a r g e s t a r e a i s c o m p r i s e d of n e a r l y l e v e l to g e n t l y 
r o l l i n g m a r i n e d e p o s i t s . These s i l t s and c l a y s a r e m a i n l y 
a s s o c i a t e d w i t h t h e l o w l a n d a r e a s o f S a a n i c h , V i c t o r i a , and 
Me tc h o s i n . 

3. A d j a c e n t to E l k Lake and t h e c e n t r a l p o r t i o n o f t h e C o l d s t r e a m 
R i v e r t h e r e o c c u r s g e n t l y to s t r o n g l y r o l l i n g t i l l d e p o s i t s 
(.heterogenous m i x t u r e s o f s a n d , s i l t , c l a y , and r o c k s ) . 

4. In the L a n g f o r d - C o l w o o d and Happy V a l l e y a r e a , r e l a t i v e l y l e v e l 
outwash and a l l u v i a l d e p o s i t s o c c u r and c o a r s e sands and g r a v e l 
a r e common. 

S o i l C h a r a c t e r i s t i c s In R e l a t i o n to S u r f i c i a l M a t e r i a l s 
The v a r i a b l e n a t u r e of s u r f a c e m a t e r i a l s w i t h i n t h e s e r e g i o n s 

combined w i t h n a t u r a l d r a i n a g e , c l i m a t e and t o p o g r a p h y g i v e r i s e 
to many k i n d s of s o i l s . F o r the p u r p o s e and c o n s t r a i n t s of t h i s 
s t u d y , the term s u r f i c i a l m a t e r i a l s was used to d e s i g n a t e a b r o a d 

3 
g r o u p i n g of s o i l s t h a t r e s p o n d i n s i m i l a r ways to m a n i p u l a t i o n 
and d e v e l o p m e n t . 

Some o f t h e f a c t o r s u s e d to d i f f e r e n t i a t e t h e s e g r o u p s a r e : 
the r e l a t i v e p r o p o r t i o n s o f s a n d , s i l t and c l a y , and how t h e s e 
p a r t i c l e s a g g r e g a t e ; t h e g e n e r a l a c i d i t y l e v e l of each a r e a ; the 
arra n g e m e n t and t h i c k n e s s of d i f f e r e n t l a y e r s i n t h e s o i l ; t h e 
p r e s e n c e or ab s e n c e of b e d r o c k , o r r e s t r i c t i n g s u b s t r a t u m m a t e r i a l 
and the f l u c t u a t i o n s o f the wa t e r t a b l e . 
J . E . M u l l e r , 1971, G e o l o g i c a l R e c o n n a i s s a n c e Map o f V a n c o u v e r 
I s l a n d and G u l f I s l a n d s , G e o l o g i c a l S u r v e y o f Canada. 

A p p r e c i a t i o n i s e x t e n d e d to T.M. L o r d , Canada Department of 
A g r i c u l t u r e , V a n c o u v e r , f o r f i e l d c h e c k i n g i n N o r t h and South 
S a a n i c h . 
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The b r o a d m a t e r i a l g r o u p i n g s c o n s i s t o f o r g a n i c s , c l a y , t i l l 
a l l u v i u m , g r a v e l s , c o l l u v i u m ( l o o s e and i n c o h e r e n t d e p o s i t s , u s u a l l y 
a t the f o o t of a c l i f f , b r o u g h t t h e r e c h i e f l y by g r a v i t y ) , r o c k s 
and m i s c e l l a n e o u s m a t e r i a l s (beach d e p o s i t s , c o a s t a l b l u f f d e p o s i t s ) . 

The o r g a n i c s o i l s (swamps, p e a t b o g s , e t c . ) occupy c l o s e d 
d e p r e s s i o n s . These a r e a s t e n d to have h i g h w ater t a b l e s t h r o u g h -
out the y e a r . P e a t - l i k e s o i l s (1) a r e m a i n l y undecomposed p l a n t 
p a r t s formed from sedges moss and woody v e g e t a t i o n . Muck s o i l s 
( l a ) o c c u r m a i n l y i n the l o w l a n d m a r i n e c l a y a r e a . These a r e 
composed o f s h a l l o w d e p o s i t s o f u n r e c o g n i z a b l e p l a n t r e m a i n s 
o v e r l y i n g m i n e r a l d e p o s i t s s i m i l a r i n t e x t u r e to the s o i l s on the 
a d j a c e n t u p l a n d s . 

The m a r i n e c l a y d e p o s i t s occupy n e a r l y l e v e l p l a i n s and s l i g h t 
d e p r e s s i o n s w i t h i n the c o a s t a l l o w l a n d s . S u b s o i l s a r e g e n e r a l l y 
compact and s e m i - i m p e r v i o u s to w a t e r . T h i s c o n d i t i o n promotes 
l a t e r a l s u b s u r f a c e f l o w o f w a t e r . Many of the p o o r l y d r a i n e d c l a y 
loam s o i l s (2) occupy the lo w e r p o s i t i o n s where l a r g e amounts of 
r u n o f f water a r e r e c e i v e d and ponded on the s u b s o i l . The a d j a c e n t 
u p l a n d c l a y s o i l s (2b) t e n d to be somewhat b e t t e r d r a i n e d and o f t e n 
o v e r l y t i l l d e p o s i t s to v a r y i n g d e p t h s . O t h e r p o o r l y d r a i n e d s o i l s 
(2a) a r e d e v e l o p e d on medium t e x t u r e d m a r i n e m a t e r i a l s u n d e r l a i n 
by s e m i - i m p e r v i o u s m a r i n e c l a y . 

The t o p o g r a p h y o f the deep t i l l d e p o s i t s i s u n d u l a t i n g to h i l l y 
( 3 ) , and s t e e p (3a) a l o n g some p a r t s of the v a l l e y s i d e . These 
s o i l s a r e w e l l to m o d e r a t e l y w e l l d r a i n e d c o a r s e t e x t u r e d m a t e r i a l s 
formed i n g l a c i a l t i l l . They a r e c h a r a c t e r i z e d by 1 1/2 to 2 
f e e t of p e r v i o u s g r a v e l l y sandy loam o v e r a compact s e m l - i m p e r v i o u s 
g r a v e l l y sandy loam t i l l . L a t e r a l movement o f water o v e r t h e s e m i -
i m p e r v i o u s s u b s o i l , i s common d u r i n g t h e w i n t e r and e a r l y s p r i n g . . 
O f t e n t h e s e s o i l s a r e a s s o c i a t e d w i t h a r e a s (4,5) s h a l l o w o r deep 
to b e d r o c k . 

The a l l u v i a l s e d i m e n t s c o n s i s t o f deep, w e l l to p o o r l y d r a i n e d , 
c o a r s e (6) to medium (6a) t e x t u r e d s o i l s . They a r e n e a r l y l e v e l 
a r e a s c l o s e to the major s t r e a m s . The u p l a n d a r e a s e n c l o s e d by 

*Numbers r e f e r to u n i t s on the s u r f i c i a l m a t e r i a l map. F i g u r e 11 
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u n i t (6) have u n f o r t u n a t e l y been e x a g g e r a t e d a r e a w i s e and might 
b e t t e r be d e s c r i b e d as an a c c u m u l a t i o n o f c o a r s e t e x t u r e d a l l u v i a l 
and c o l l u v i a l m a t e r i a l o f t e n , o v e r l y i n g p o c k e t s of g l a c i a l t i l l 
or b e d r o c k . When s t r e a m s emerge i n t o bays or l a g o o n s t h e y o f t e n 
form a mixed d e p o s i t (7) o f o r g a n i c and m i n e r a l m a t e r i a l . These 
a r e s a l i n e a r e a s w h i c h a r e g e n e r a l l y e x p o s e d a t low t i d e and 
f l o o d e d d u r i n g h i g h t i d e . 

A s s o c i a t e d w i t h g r a v e l d e p o s i t s (8) a r e deep, w e l l , to e x c e s s i v e l y 
d r a i n e d , c o a r s e and m o d e r a t e l y c o a r s e t e x t u r e d s o i l s d e v e l o p e d i n 
sand or i n t e r s t r a t i f l e d sand and g r a v e l outwash, m a t e r l a l s . They 
occupy a l m o s t l e v e l g l a c i a l outwash f a n s or t e r r a c e s ,, and i n a few 
p l a c e s , , S t e e p s l o p e s . 

C o l l u v i a l d e p o s i t s o c c u r on or a t t h e f o o t o f s t r o n g l y s l o p i n g 
r o c k f a c e s . These m a t e r i a l s c o n s i s t o f g r a v e l or c o a r s e r o c k f r a g 
ments t h a t have a c c u m u l a t e d as a r e s u l t o f t h e downslope movement 
of w e a t h e r e d r o c k , .-

S h a l l o w s o i l s (2, or 3 f e e t ) o v e r b e d r o c k , (10a ,-11a , l i b ) and . 
t h o s e a r e a s w i t h s t e e p s l o p e s and r o c k o u t c r o p s (10, 11) a r e common, 
i n the H i g h l a n d and C o l d s t r e a m M o u n t a i n s . In c o n t r a s t , t h e T h e t i s , 
Lake a r e a has low r e l i e f c h a r a c t e r i z e d by w e l l d r a i n e d k n o l l s and 
wet d e p r e s s i o n s ( l i b ) . The s h a l l o w s o i l s common to the. w e l l d r a i n e d 
p o s i t i o n s o f b o t h a r e a s a r e p e r v i o u s to s u b s u r f a c e o v e r l a n d w a t e r 
f l o w . 

The c o a s t a l b l u f f (12) t o p o g r a p h y i s v e r y s t e e p l y s l o p i n g and 
the s o i l m a n t l e i s v a r i a b l e . C o a s t a l b e a c h e s (13) a r e composed of 
sand and g r a v e l , h a v i n g v a r i a b l e d r a i n a g e and g e n t l e s l o p e s , 

SOIL INTERPRETATION . ^ 
I n t r o d u c t i o n 

A c o m p r e h e n s i v e e v a l u a t i o n o f the s u i t a b i l i t i e s o f t h e l a n d 
s c a p e f o r u r b a n , a g r i c u l t u r a l , and c o n s e r v a t i o n a l u s e s must. c o n s i d e r 
the n a t u r a l l i m i t i n g , f a c t o r s o f t h e e n v i r o n m e n t . The i n t e r p r e t a t i o n s 
i n c l u d e d i n t h i s s e c t i o n a r e based on s o i l s and o t h e r i n f o r m a t i o n 
o b t a i n e d about, t h e c l i m a t e , topography,, h y d r o l o g y and g e o l o g y o f 
the a r e a . Each i n t e r p r e t a t i o n i s d e s i g n e d t o i l l u s t r a t e t h e n a t u r a l 
d e g r e e of l i m i t a t i o n a s i t e p r e s e n t s , f o r a g i v e n l a n d u s e . These 
i n t e r p r e t a t i v e g u i d e s p r o v i d e f o r r a t i n g s i t e s a c c o r d i n g to t h r e e 
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d e g r e e s o f l i m i t a t i o n s or s u i t a b i l i t y . A l t h o u g h the t e r m i n o l o g y 
f o r d e g r e e s o f l l m i t a i t i o n s i s not s t a n d a r d i z e d t h e r e is- s i m i l a r i t y 
i n the f o l l o w i n g t e r m s : 
1. Good i s c o m p a r a b l e to S l i g h t S u s c e p t i b i l i t y or Few L i m i t a t i o n s . 
2. F a i r i s c o m p a r a b l e to M o d e r a t e S u s c e p t i b i l i t y o r M o d e r a t e 

L i m i t a t i o n s . 
3. Poor i s c o m p a r a b l e to H i g h S u s c e p t i b i l i t y , S e v e r e o r S e v e r e 

L i m i t a t i o n s . 
R a t i n g o f good , f ew and s i i g h t do not r e q u i r e any s p e c i a l 

p l a n n i n g or management s i n c e t h e r e s t r i c t i o n s a r e f a i r l y e a s y to 
overcome. F a 1 r o r m o d erate r a t i n g s have r e s t r i c t i o n s t h a t can be 
overcome w i t h good management or p l a n n i n g . Poor , h i g h and s e v e r e 
r a t i n g s i n d i c a t e t h a t more e x t e n s i v e and more c o s t l y measures 
are r e q u i r e d to overcome the n a t u r a l l i m i t a t i o n s . O f t e n i t i s 
not e c o n o m i c a l nor f e a s i b l e to c o r r e c t s e v e r e l i m i t a t i o n s . An 
example of u s i n g t h e s e r a t i n g s i s i n s e l e c t i n g s i t e s f o r p l a y 
grounds . Marshes or p e a t bogs have s e v e r e n a t u r a l l i m i t a t i o n s 
and somewhat p o o r l y d r a i n e d s o i l s on h i l l y l a n d s c a p e s may have 
moderate l i m i t a t i o n s , whereas w e l l d r a i n e d f l a t l y i n g a r e a s have' 
o n l y s l i g h t l i m i t a t i o n s . 

The i n t e r p r e t a t i v e g u i d e uses o n l y n a t u r a l f a c t o r s as c r i t e r i a ; 
l a n d v a l u e s and s p e c i a l c o n s t r u c t i o n d e s i g n a r e n o t c o n s i d e r e d i n 
the r a t i n g , ' In some c i r c u m s t a n c e s th e n a t u r a l l i m i t i n g f a c t o r s Can 
be m o d i f i e d or removed so t h a t a s i t e can be used s a f e l y f o r t h e 
i n t e n d e d u s e . T hus, the u l t i m a t e d e c i s i o n f o r s p e c i f i c u s e s of 
l a n d s h o u l d be made by o n - s i t e e v a l u a t i o n by p l a n n e r s and d e v e l o p e r s . 

P r i m a r y c o n s i d e r a t i o n s were g i v e n to s i n g l e p u r p o s e i n t e r p r e 
t a t i v e maps, each one i n t e r p r e t i n g the f o l l o w i n g u s e s or c h a r a c t e r i s t i c s : 
1) s u r f a c e e r o s i o n p o t e n t i a l ; 2) s o i l s t a b i l i t y a t d e p t h s to 6 f e e t ; 
3) a r e a s s u b j e c t to p o n d i n g and f l o o d i n g ; 4) s u i t a b i l i t y f o r 
s u b s u r f a c e sewage d i s p o s a l ; and 5) s o i l c a p a b i l i t y f o r a g r i c u l t u r e 
(See L i s t o f F i g u r e s ) , T a b l e 4 f o l l o w i n g , r a t e s each g e n e r a l 
s o i l a r e a f o r the f o l l o w i n g u s e s or p r o p e r t i e s : t h i c k n e s s and s o u r c e 
of top s o i l sand and g r a v e l s o u r c e s ; r o a d f i l l s o u r c e ; d e p t h 
to w a t e r t a b l e ; seepage and e x c a v a t i o n . 

I n t e r p r e t a t i o n F o r S u r f a c e E r o s i o n P o t e n t i a l 
S o i l m a t e r i a l s under a p r o t e c t i v e v e g e t a t i v e c o v e r e x p e r i e n c e s 

v e r y l i t t l e e r o s i o n . Man m a n i p u l a t e s and d i s t u r b s t h e v e g e t a t i v e 
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c o v e r m a i n l y t h r o u g h h i s u r b a n a c t i v i t i e s . The most s e r i o u s 
a r e the g r a d i n g p r a c t i c e s o f t h e l a n d f o r h o m e s i t e s , r o a d s 

and u t i l i t i e s . The s u r f a c e e r o s i o n r a t i n g I s I n t e n d e d to p r e d i c t the 
r e l a t i v e e r o d i b i l i t y of t h e s o i l m a n t l e i n the a b s e n c e o f 
v e g e t a t i v e c o v e r . 

E r o s i o n i s c a u s e d by r a i n f a l l and r u n o f f w ater as s p l a s h i n g 
r a i n d r o p s or r u n n i n g w ater moves and d i s p l a c e s s o i l m a t e r i a l s 
i n p r o p o r t i o n to the w a t e r ' s volume and v e l o c i t y . D e p o s i t i o n s 
o c c u r as t h e w a t e r slows down or spreads, o u t . S e diments a r e 
o f t e n c o s t l y to remove from water s u p p l i e s or s t o r m sewer s y s t e m s ; 
t h e y can a l s o damage spawning grounds and a d v e r s e l y e f f e c t l a k e 
o r i e n t e d d e v e l o p m e n t s and r e c r e a t i o n . 

E v a l u a t i o n s f o r e ach d e g r e e o f l i m i t a t i o n must c o n s i d e r s o i l 
p r o p e r t i e i s , s l o p e l e n g t h and g r a d i e n t , seepage c h a r a c t e r i s t i c s 
and c l i m a t e ( e s p e c i a l l y r a i n f a l l ) . S u r f a c e e r o s i o n p o t e n t i a l 
o u t l i n e s a r e a s i n w h i c h s e d i m e n t abatement p r a c t i c e s s h o u l d be 
c o n s i d e r e d d u r i n g d e v e l o p m e n t and c o n s t r u c t i o n . R e c t i f y i n g s e d i m e n t 
p r o b l e m s i n s t r e a m s , l a k e s , r i v e r s and s u s c e p t i b l e u r b a n u t i l i t i e s 
( s e w e r s , r e s e r v o i r s , e t c . ) i s o f t e n an u n n e c e s s a r y and u n j u s t i f i a b l e 
e xpense to the t a x p a y e r . 
S l i g h t S u s c e p t i b i l i t y 

P r a c t i c a l l y none o r v e r y l i t t l e l o s s o f s o i l m a t e r i a l s i s 
e x p e c t e d . These a r e a s a r e u s u a l l y w e l l d r a i n e d , deep t o b e d r o c k , 
and have o n l y s l i g h t e r o s i o n p o t e n t i a l . T hese a r e a s o c c u r on 
l e v e l to g e n t l y s l o p i n g t e r r a i n . 
M o d e r a t e S u s c e p t i b i l i t y 

S o i l c h a r a c t e r i s t i c s make t h e s e a r e a r e l a t i v e l y more l i a b l e 
to e r o s i o n . They a r e m o d e r a t e l y w e l l to w e l l d r a i n e d s o i l s (Ml , 
M2) w h i c h have some l i m i t a t i o n b e c a u s e of moderate s l o p e s and 
r e s t r i c t i n g s u b s u r f a c e l a y e r s . M a i n t e n a n c e o f v e g e t a t i v e c o v e r 
i s r e l a t i v e l y i m p o r t a n t . 
H i g h S u s c e p t i b i l i t y 

S o i l s i n t h i s group have a h i g h e r o s i o n p o t e n t i a l . C o n d i t i o n s 
s u c h as s e e p a g e , t e x t u r e , and l a n d s c a p e p o s i t i o n a l l c o n t r i b u t e 
to the e x p e c t e d l a r g e l o s s e s o f s o i l m a t e r i a l s ( H I ) . Some a r e a s 
(H2) have a s u r f a c e l a y e r w h i c h i s h i g h l y s u s c e p t i b l e but the u n d e r -

* R e f e r s to symbols on s u r f a c e e r o s i o n p o t e n t i a l map, F i g u r e 12. 
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l y i n g s u b s t r a t u m has a moderate e r o s i o n p o t e n t i a l . These a r e a s 
r e q u i r e s p e c i a l t e c h n i q u e s and p r a c t i c e s t o p r e v e n t e r o s i o n and 
s e d i m e n t a t i o n . 

S o i l S t a b i l i t y At Depths to 6 F e e t 
P r o p e r f o o t i n g f o r the c o n s t r u c t i o n of b u i l d i n g s , u n d e r 

ground u t i l i t i e s o r r o a d s i s l a r g e l y d e pendent on the m a t e r i a l upon 
which t h e s t r u c t u r e i s p l a c e d . S o i l s a r e s i m i l a r to o t h e r m a t e r i a l s 
i n t h a t t h e y d e f o r m under l o a d . The most s u s c e p t i b l e k i n d s of 
s o i l s to movement and d e f o r m a t i o n a r e the f i n e g r a i n e d c l a y s o i l s 
t h a t a r e prone p e r i o d s o f w e t n e s s . 

S e v e r a l f a c t o r s were c o n s i d e r e d . The s h r i n k - s w e l l p o t e n t i a l 
of s o i l s was examined s i n c e c e r t a i n s o i l s of h i g h c l a y c o n t e n t 
can undergo movements r e s u l t i n g i n f o u n d a t i o n s t r e s s e s . B e a r i n g 
c a p a c i t y was c o n s i d e r e d , s i n c e many s o i l s , l i k e t h e o r g a n i c t y p e s , 
a r e p o o r l y s u i t e d to c o n s t r u c t i o n b e c a u s e o f t h e i r poor a b i l i t y 
to s u p p o r t l o a d s . S o i l s s u s c e p t i b l e to l o n g p e r i o d s to wetness 
were a l s o n o t e d , s i n c e good d r a i n a g e i s r e q u i r e d to a t t a i n maximum 
b e a r i n g c a p a c i t y . Many o f the wet c l a y s o i l s a r e s u b j e c t to l a n d 
s l i d e s i f t r e m o r s a r e common, e s p e c i a l l y when t h e s e s o i l s o c cupy 
s t e e p s l o p e s . 

These r a t i n g s a r e based on the i n h e r e n t n a t u r e of the u n d i s 
t u r b e d and dominant s o i l m a t e r i a l a t d e p t h s to 6 f e e t . S o i l s w i t h 
b e d r o c k l e s s t h a n 6 f e e t below the s u r f a c e were r a t e d on the u n d e r 
l y i n g h a r d r o c k . E x c e p t i n s p e c i a l cases, b e d r o c k of t h i s a r e a i s 
n o r m a l l y an a d e q u a t e f o u n d a t i o n m a t e r i a l . These r a t i n g s a r e n o t 
i n t e n d e d to p r e d i c t s t a b i l i t y o f heavy s t r u c t u r e s but r a t h e r to 
p r e d i c t the s u i t a b i l i t y f o r l i g h t s t r u c t u r e s ( e . g . h o m e s i t e s ) . 
Many of the l i m i t a t i o n s even i n t h e poor s t a b i l i t y c a t e g o r y can 
be overcome w i t h p r o p e r f o u n d a t i o n d e s i g n . 
Good S t a b i l i t y 

S o i l s i n t h i s group c o n s i s t of deep, w e l l to e x c e s s i v e l y 
d r a i n e d s o i l s t h a t have been formed on or d e r i v e d from outwash 
sand and g r a v e l d e p o s i t s (G2) or where b e d r o c k o c c u r s a t d e p t h s 
l e s s t h a n 6 f e e t ( G l ) . T h e r e a r e none to s l i g h t l i m i t a t i o n s on 

* R e f e r s to symbol on s t a b i l i t y map. F i g u r e 13. 
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t h e s e a r e a s f o r s o i l s t a b i l i t y . They have low s h r i n k - s w e l l and 
c o m p r e s s i b i l i t y p o t e n t i a l s and t h e d e p t h to t h e w a t e r t a b l e i s 6 
f e e t and g r e a t e r . 
F a i r S t a b i l i t y 

These a r e deep, m o d e r a t e l y w e l l d r a i n e d s o i l s t h a t have 
been d e r i v e d f r o m g l a c i a l t i l l ( F I ) or from w e l l d r a i n e d m a r i n e 
d e p o s i t s ( F 3 ) . The t i l l m a t e r i a l below 4 f e e t u s u a l l y has b o t h a 
low s h r i n k - s w e l l p o t e n t i a l and a low c o m p r e s s i b i l i t y p o t e n t i a l . 
These a r e a s of g l a c i a l t i l l may have o n l y s l i g h t l i m i t a t i o n s , i n 
some a r e a s . 
Poor S t a b i l i t y 

The s o i l s i n t h i s group have one or more o f t h e s t a b i l i t y . 
f a c t o r s w h i c h make them p o o r l y s u i t e d f o r many u r b a n p u r p o s e s . 
Most o f the s o i l s a r e deep, somewhat p o o r l y or v e r y .poorly d r a i n e d 
and have formed on m a r i n e c l a y t y p e m a t e r i a l s ( P I ) or o r g a n i c 

),,,deposits ( P I ) . S t e e p e r o d e d o r g u l l i e d a r e a s (P2) a r e a l s o. i n c l u d e d . 
The s o i l s e i t h e r have a h i g h s h r i n k - s w e l l p o t e n t i a l , a s e v e r e 
c o m p r e s s i b i l i t y p o t e n t i a l , a h i g h w ater t a b l e , or a r e l i a b l e t o , 
mass movement. C o r r e c t i v e m e asures a r e o f t e n i m p r a c t i c a l . 

I n t e r p r e t a t i o n f o r A r e a s S u b j e c t t o P o n d i a g and F l o o d i n g : 
E n c l o s e d d r a i n a g e b a s i n s and f l a t l y i n g a r e a s u s u a l l y have 

l i m i t e d n a t u r a l d r a i n a g e r e s u l t i n g i n l o c a l p o n d i n g and f l o o d i n g . 
In t h e s e s i t e s , w a t e r o f t e n a p p r o a c h e s o r c o v e r s t h e gr o u n d s u r f a c e 
f o r e x t e n d e d p e r i o d s o f the y e a r . F l o o d i n g or h i g h w ater t a b l e s 
can impose s e v e r e r e s t r i c t i o n s on the e f f i c i e n c y of s e p t i c t a n k 
a b s o r p t i o n f i e l d s , or the s u i t a b i l i t y f o r t h e development o f i n d u s 
t r i a l and u r b a n s i t e s . 

A r e a s s u b j e c t t o f l o o d i n g a r e u s u a l l y a r e a s a d j a c e n t to majo r 
s t r e a m s t h a t p e r i o d i c a l l y o v e r f l o w t h e i r n a t u r a l c h a n n e l s . These 
a r e a s a r e n o t always e v i d e n t and c a r e f u l e v a l u a t i o n , of s o i l c h a r a c 
t e r i s t i c s and l o c a l r e c o r d s a r e n e e d e d . A r e a s p r o n e to po n d i n g , 
a r e u s u a l l y d e p r e s s i o n a l a r e a s t h a t a r e n a t u r a l c o l l e c t i o n 
b a s i n s f o r seepage and r u n o f f w a t e r s . I t can a l s o i n c l u d e a r e a s 
w i t h i m p e r v i o u s s u b s o i l l a y e r s w h i c h p e r c h e s t h e . w a t e r t a b l e f o r 
i n t e r m i t t e n t p e r i o d s , e s p e c i a l l y d u r i n g t h e e a r l y s p r i n g . 

These r a t i n g s a r e i n t e n d e d to n o t e t h e d e g r e e to w h i c h a r e a s 
a r e s u s c e p t i b l e to p r o b l e m s c l o s e l y a s s o c i a t e d w i t h w e t n e s s . In 
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the more s u s c e p t i b l e a r e a s , i t i s n e c e s s a r y to r e c o g n i z e t h e 
p o t e n t i a l h a z a r d s t h a t c o u l d o c c u r w i t h c e r t a i n k i n d s o f d e v e l o p 
ments. A l t e r n a t e uses w h i c h m i n i m i z e damage s h o u l d be e n c o u r a g e d 
( i . e . w e t l a n d w i l d l i f e h a b i t a t s , r e c r e a t i o n , n o n - r e s i d e n t i a l and 
a g r i c u l t u r a l ) . 
S l i g h t S u s c e p t i b i l i t y 

These s o i l s a r e a s a r e n o t a f f e c t e d by s u r f a c e p o n d i n g or s t r e a m 
f l o o d w a t e r s . These a r e u s u a l l y c o a r s e t e x t u r e d or u p l a n d s o i l s 
(S) where water i s removed w i t h i n a s h o r t p e r i o d of tim e e i t h e r 
by downward p e r c o l a t i o n or s u r f a c e r u n o f f . T h e r e u s u a l l y i s no 
need f o r s u p p l e m e n t a l d r a i n a g e measures ( i . e . d r a i n a g e t i l e s , 
d i t c h e s ) . 
Mo d e r a t e S u s c e p t i b i l i t y 

These a r e deep, m o d e r a t e l y w e l l to w e l l d r a i n e d s o i l s (M2) 
or a r e a s w i t h i n t e r m i t t e n t wet d e p r e s s i o n s ( M l ) . The a r e a s o f 
deep s o i l s d i s p l a y a s e a s o n a l h i g h w ater t a b l e n e a r the s u r f a c e 
f o r s h o r t p e r i o d s o f the y e a r e s p e c i a l l y d u r i n g the w i n t e r and 
s p r i n g p e r i o d . These a r e a s a r e c o n s i d e r e d g e n e r a l l y s u i t a b l e f o r 
development s u b j e c t to c e r t a i n r e s t r i c t i o n s . S u p p l e m e n t a l d r a i n a g e 
i s n e c e s s a r y f o r some s t r u c t u r e s . 
H i g h S u s c e p t i b i l i t y 

These a r e deep, somewhat p o o r l y to v e r y p o o r l y d r a i n e d 
m a r i n e c l a y s o i l s (H2) and p o o r l y to v e r y p o o r l y d r a i n e d o r g a n i c 
s o i l s ( H I ) . Here the major l i m i t i n g e l e m e n t s a r e the m a r i n e 
c l a y s u b s o i l w h i c h p e r c h e s t h e w a t e r t a b l e and f o s t e r s l a t e r a l 
f l o w of seepage w a t e r . O r g a n i c s o i l s t e n d to be n a t u r a l c a t c h 
ment b a s i n s t h a t have poor n a t u r a l d r a i n a g e o u t l e t s . E x t e n s i v e 
d r a i n a g e measures a r e needed to remove the w a t e r . 

I n t e r p r e t a t i o n s F o r S u b s u r f a c e Sewage D i s p o s a l 
Sewage e f f l u e n t c o n t a i n s s u b s t a n c e s known to be h a r m f u l to 

humans. The a b i l i t y of the l a n d to r e n o v a t e t h i s e f f l u e n t so t h a t 
i t a p p r o a c h e s d r i n k a b l e w ater i s a v e r y complex and d i f f i c u l t 
s u b j e c t . The n a t u r e of s o i l m a t e r i a l s i s a s t r o n g i n f l u e n c e , as 

* R e f e r s to symbols on the p o n d i n g and f l o o d i n g map. F i g u r e 14. 
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a r e g r o w i n g p l a n t s and the l o c a l c l i m a t e . I f t h e s e a r e i n e f f e c t i v e , 
a p r a c t i c a l g o a l w h i c h would p e r m i t r e u s e and m i n i m i z e d e l e t e r i o u s 
i m p a c t would n o t be o b t a i n e d . In t h e s p e c i f i c c a s e of s u b s t a n c e s 
l i k e n i t r a t e s , the o n l y o p p o r t u n i t i e s f o r r e m o v a l a r e by p l a n t s and 
m i c r o o r g a n i s m s a d j a c e n t to the e f f l u e n t . S i n c e t h e s e o r g a n i s m s 
a r e e s s e n t i a l l y r e s t r i c t e d to the upper zone o f s e p t i c t a n k t i l e 
d r a i n s , as w e l l as b e i n g dormant i n the w i n t e r , the w a t e r q u a l i t y 
g o a l s may be s e r i o u s l y i m p a i r e d . In the c a s e of heavy m e t a l s 
( e . g . l e a d ) and o t h e r i n o r g a n i c s the s o i l must r e l y on i n s i t u 
o r g a n i c s and c l a y m i n e r a l s to f i x and r e t a i n t h e s e o b n o x i o u s sub
s t a n c e s . C l e a n s o i l s s uch as sands and g r a v e l s have l i t t l e c a p a b i l i t y ' 
to f i x or r e t a i n t h e s e s u b s t a n c e s , thus we c o u l d e x p e c t them to 
pass r e l a t i v e l y f r e e l y . The r a t i n g s to f o l l o w a r e i n t e n d e d to 
r e f l e c t t h e a b i l i t y o f t h e s o i l s y s t e m to f i l t e r and p u r i f y s e p t i c 
tank e f f l u e n t i n a manner which w i l l a l l o w u n c o n t a m i n a t e d w a t e r 
to r e t u r n to the g r o u n d w a t e r s u p p l i e s , s t r e a m s or l a k e s . 

A l t h o u g h p e r c o l a t i o n c a p a c i t y ( a b i l i t y o f s o i l to t r a n s m i t 
w a t e r ) c o n t r o l s whether a s i t e i s s u i t a b l e s u b s u r f a c e sewage d i s 
p o s a l s y s t e m s , i t i s g e n e r a l l y b e l i e v e d to be an i n a d e q u a t e t o o l . 
I t o n l y d e m o n s t r a t e s how a s o i l can t r a n s m i t w a t e r n o t i t s a b i l i t y 
to r e n o v a t e and r e t a i n t h o s e n o x i o u s s u b s t a n c e s r e l a t e d to h e a l t h 
and h y g i e n e . The major f o c u s o f the c r i t e r i a used i n t h e s e r a t i n g s 
i s to e v a l u a t e the r e n o v a t i v e r e s p o n s e s o f the l a n d . C o n s i d e r a t i o n s 
were g i v e n to p e r c o l a t i o n r a t e s , p e r m e a b i l i t i e s , d e p t h to w a t e r 
t a b l e s or o t h e r r e s t r i c t i n g l a y e r s ( h a r d p a n , r o c k , e t c . ) f l o o d i n g 
h a z a r d , s l o p e l e n g t h and g r a d i e n t , volume of s o i l m a t e r i a l , s o i l 
t e x t u r e s ( r e l a t i v e amounts o f s a n d , s i l t and c l a y ) , c l i m a t e and 
b i o t i c l i f e . 
S e v e r e L i m i t a t i o n s 

A l l s o i l s have s e v e r e l i m i t a t i o n s f o r s u b s u r f a c e sewage 
d i s p o s a l : i n some p l a c e s ( S 3 , S 4 ) * w a t e r s a t u r a t i o n p r e v e n t s the 
o x i d i z i n g o f sewage b y - p r o d u c t s , i t a l s o promotes the f o r m a t i o n 
o f s u b s t a n c e s w h i c h c l o g s o i l p o r e s ; i n o t h e r s (S4) the s o i l c o n d u c t s 

* R e f e r s t o symbols on s u b s u r f a c e sewage d i s p o s a l map. F i g u r e 15. 
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water v e r y s l o w l y when s a t u r a t e d and has the t e n d e n c y to s e a l I t s e l f 
w i t h sewage s o l i d s ; the mountainous r e g i o n s ( SI) g e n e r a l l y l a c k 
s u f f i c i e n t q u a n i t i t e s o f s o i l m a t e r i a l to f i l t e r e f f l u e n t , t h u s 
raw e f f l u e n t t e nds to r e a c h u n d e r g r o u n d a q u i f e r s v i a c r e v i c e s or 
f r a c t u r e s i n the b e d r o c k ; o t h e r a r e a s (S5) have l i m i t e d f i l t e r i n g 
d e p t h and i t s compact s u b s o i l promotes l a t e r a l s u b s u r f a c e seepage 
of e f f l u e n t ; many c o a r s e t e x t u r e d s o i l s (S2) i n h i b i t r e t e n t i o n of 
d i s s o l v e d s u b s t a n c e s and g r o u n d w a t e r c o n t a m i n a t i o n h a z a r d may be 
h i g h . 

S o i l C a p a b i l i t y f o r A g r i c u l t u r e 
The s o i l c a p a b i l i t y c l a s s i f i c a t i o n f o r a g r i c u l t u r e i s an 

i n t e r p r e t a t i v e g r o u p i n g t h a t shows the c a p a b i l i t y of the s o i l s 
1 2 

f o r g r o w i n g a range o f r e g i o n a l l y a d a p t e d c r o p s . ' In t h i s c l a s s i 
f i c a t i o n the m i n e r a l s o i l s a r e g r o u p e d i n t o s e v e n c l a s s e s a c c o r d i n g 
to t h e i r l i m i t a t i o n s and p o t e n t i a l i t i e s f o r a g r i c u l t u r a l use 
(See F i g u r e 1 6 ) . C l a s s 1 s o i l s have few l i m i t a t i o n s , the w i d e s t 
r a n g e o f use and the l e a s t r i s k of damage when they a r e used f o r 
a g r i c u l t u r e . The s o i l s i n the o t h e r c l a s s e s have p r o g r e s s i v e l y 
g r e a t e r n a t u r a l l i m i t a t i o n s . 

C l a s s e s 1, 2, 3, a r e c a p a b l e o f v a r y i n g d e g r e e s o f s u s t a i n e d 
p r o d u c t i o n o f common c u l t i v a t e d c r o p s , the f o u r t h i s m a r g i n a l f o r 
permanent p a s t u r e , the s i x t h i s c a p a b l e o f use o n l y f o r n a t i v e 
p a s t u r e w h i l e the s e v e n t h c l a s s i n c l u d e s s o i l s i n c a p a b l e o f a r a b l e 
c u l t u r e of permanent p a s t u r e . 

The c l a s s e s (1 to 7) can f u r t h e r be d i v i d e d i n t o s u b c l a s s e s . 
These a r e g r o u p i n g s t h a t show p a r t i c u l a r k i n d s of l i m i t a t i o n s or 
h a z a r d s w i t h i n the c l a s s e s . These a r e u n d e s i r a b l e s t r u c t u r e and/or 
low p e r m e a b i l i t y ( D ) ; e r o s i o n ( E ) ; s u b j e c t to i n u n d a t i o n ( I ) ; 
m o i s t u r e l i m i t a t i o n (M); s t o n i n e s s ( P ) ; c o n s o l i d a t e d b e d r o c k ( R ) ; 
t o p o g r a p h y l i m i t a t i o n ( T ) ; wetness (W); and c u m u l a t i v e m i n o r c h a r a c 
t e r i s t i c s (X) . 

C o n v e n t i o n s on maps a r e n o t e d i n the f o l l o w i n g manner: 
a) C a p a b i l i t y c l a s s and s u b c l a s s l i m i t a t i o n . 

Canada Land I n v e n t o r y , R e p o r t No. 2, 1965, S o i l C a p a b i l i t y C l a s s i 
f i c a t i o n f o r A g r i c u l t u r e , Lands D i r e c t o r a t e , D e p t . of E n v i r o n m e n t , 
Ottawa. 
^G.G. Runka, Land C a p a b i l i t y F o r A g r i c u l t u r e , B.C. Land I n v e n t o r y 
( C . L . I . ) , S o i l S u r v e y D i v i s i o n , B.C. D e p t . of A g r i c u l t u r e , Kelowna,B.C. 
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1 ) M i n e r a l s o i l s 

The c a p a b i l i t y c l a s s number i s f o l l o w e d by t h e s u b c l a s s 
l i m i t a t i o n . 

e.g. 5P T h i s symbol i n d i c a t e s a c a p a b i l i t y c l a s s 
of 5 w i t h a s u b c l a s s l i m i t a t i o n o f 
s tonines.s (P) . 

l i ) O r g a n i c s o i l s 
The c a p a b i l i t y c l a s s number i s p r e c e d e d w i t h the c a p i t a l 
l e t t e r "0" and t h e s u b c l a s s l i m i t a t i o n i s n o t e d a f t e r t h e 
number. 

e.g. 05w T h i s i n d i c a t e s an o r g a n i c s o i l w i t h a 
c a p a b i l i t y c l a s s of 5 and a s u b c l a s s 
l i m i t a t i o n of wetness (W). 

b) Improved R a t i n g s 
1 ) M i n e r a l s o i l s 

The c a p a b i l i t y o f m i n e r a l s o i l s can improve u n d e r i r r i g a t i o n 
T h i s i m p r o v e d r a t i n g i s shown i n rounded b r a c k e t s . 

e.g. 5? D r y l a n d r a t i n g 

(^P) I r r i g a t e d r a t i n g 

i i ) O r g a n i c s o i l s 

The c a p a b i l i t y o f o r g a n i c s o i l s can be i m p r o v e d by d r a i n a g e 
T h i s i m p r o v e d r a t i n g i s shown i n s q u a r e b r a c k e t s . 

e.g. 04W N a t u r a l S t a t e R a t i n g 

[03W] D r a i n e d R a t i n g 

c) P r o p o r t i o n s o f d i f f e r e n t k i n d s of s o i l s . 
When two or more s o i l s o c c u r w i t h i n a map u n i t t h e i r r e l a t i v e 
p e r c e n t a g e s a r e n o t e d w i t h a "complex" s y m b o l . 

7 3 
e.g. 5P - 3D T h i s i n d i c a t e s t h a t 7 0 % of t h e a r e a has 

M a C l a s s 5 c a p a b i l i t y w i t h the r e m a i n i n g 
7 3 3 0 % C l a s s 3. The I r r i g a t e d r a t i n g i s 

(^^ _ 2D) a l s o i n d i c a t e d . 
M 
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Most a r e a s o f t i l l s o i l s C d o m i n a n t l y C l a s s e s 2 and 3) have 
a t o p o g r a p h i c l i m i t a t i o n . T o pography i n c r e a s e s the c o s t s of c u l t i 
v a t i o n and d e c r e a s e s the u n i f o r m i t y o f growth and c r o p m a t u r i t y . 
In a r e a s of more c l a y e y n a t u r e ( d o m i n a n t l y C l a s s e s 2 and 3) the 
r e s t r i c t i o n s a r e r e l a t e d to wetness and s u b s u r f a c e s o i l l a y e r s t h a t 
i n h i b i t r o o t p e n e t r a t i o n . 

Wetness i s a l s o a l i m i t a t i o n on t h e s h a l l o w ( d o m i n a n t l y C l a s s 2 ) 
and deep ( d o m i n a n t l y C l a s s 4) o r g a n i c s . S o i l s d e v e l o p e d on g r a v e l 
and sand d e p o s i t s ( d o m i n a n t l y C l a s s e s 4 and 5) and s h a l l o w s o i l s 
o v e r l y i n g b e d r o c k ( d o m i n a n t l y C l a s s e s 5 and 6) a r e a f f e c t e d by 
d r o u t h i n e s s due to low water h o l d i n g c a p a c i t y . M o u n t a i n o u s u p l a n d 
a r e a s ( d o m i n a n t l y C l a s s e s 6 and 7) a r e r e s t r i c t e d by t o p o g r a p h y 
and o c c u r r e n c e s of c o n s o l i d a t e d b e d r o c k . 

E x t e n s i v e u r b a n d e v e l o p m e n t has o c c u r r e d i n the C a p i t a l 
R e g i o n a l D i s t r i c t (Zone 2 ) . I t i s e s t i m a t e d t h a t 20,635 a c r e s 
(32.2 s q . mi.) have a l r e a d y been s u b d i v i d e d i n a r e a s of A g r i c u l t u r e 
C a p a b i l i t y C l a s s e s 1, 2, 3, and 4. 
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LAND SUITABILITY FOR WILDLIFE 

A . J . L u c k h u r s t , D. Blower 

BACKGROUND AND METHODS 
Map U n i t s 

The C a p i t a l R e g i o n a l D i s t r i c t s t u d y a r e a l a n d s were mapped 
on the b a s i s of l a n d f o r m s , s o i l s , v e g e t a t i o n and c l i m a t e . Emphasis 
was p l a c e d on t h o s e f a c t o r s w h i c h i n f l u e n c e the d i s t r i b u t i o n and 
abundance of w i l d l i f e s p e c i e s and n a t u r a l b o u n d a r i e s were a d j u s t e d 
where the i n f l u e n c e o f man has m a t e r i a l l y and, f o r a l l p r a c t i c a l 
p u r p o s e s , p e r m a n e n t l y a l t e r e d t h e n a t u r a l e n v i r o n m e n t . 

H a b i t a t t y p e s 
W i l d l i f e h a b i t a t i n the s t u d y a r e a was a r b i t r a r i l y d i v i d e d 

i n t o s i x b r o a d c a t e g o r i e s . The map u n i t s u s u a l l y i n c l u d e one, but 
may i n c l u d e more t h a n one h a b i t a t t y p e . 

W i l d l i f e s p e c i e s 
B i r d and mammal s p e c i e s c h a r a c t e r i s t i c a l l y a s s o c i a t e d w i t h 

each o f t h e s i x g e n e r a l h a b i t a t t y p e s a r e l i s t e d s e p a r a t e l y i n 
T a b l e s 5 to 7 a t t h e end of t h i s s e c t i o n . 

Land S u i t a b i l i t y C l a s s i f i c a t i o n 
Each map u n i t was a s s e s s e d g e n e r a l l y as to i t s l i m i t a t i o n s 

and s u i t a b i l i t y f o r w i l d l i f e and a s s i g n e d a r a t i n g . F i v e s u i t a b i l i t y 
c l a s s e s were used r a n g i n g f r o m v e r y h i g h ( c l a s s 1) f o r u n i t s w hich 
c o n t a i n h a b i t a t s u i t a b l e f o r a v e r y l a r g e number and/or v a r i e t y of 
w i l d l i f e s p e c i e s to low ( c l a s s 5) f o r u n i t s w h i c h c o n t a i n h a b i t a t 
s u i t a b l e f o r a low number and/or v a r i e t y of w i l d l i f e s p e c i e s . In 
a d d i t i o n , t h r e e s p e c i a l c l a s s c a t e g o r i e s were a s s i g n e d t o i n d i c a t e 
major c o n c e n t r a t i o n a r e a s f o r n e s t i n g , w i n t e r i n g or as a s t o p - o v e r 
f o r m i g r a t i n g b i r d s . 

S u i t a b i l i t y r a t i n g s were b a s e d on e x i s t i n g e n v i r o n m e n t a l c o n 
d i t i o n s b u t c o n s i d e r a t i o n was g i v e n to t h e d e g r e e o f e f f o r t o r 
expense n e c e s s a r y to m a i n t a i n o r improve t h e h a b i t a t . E x i s t i n g l a n d 
u s es r e l a t i v e to f a r m i n g , i n d u s t r i a l or u r b a n d e v e l o p m e n t and t r a n s 
p o r t a t i o n a r e assumed to be permanent i n n a t u r e . No a t t e m p t was 
made to e x t r a p o l a t e p o t e n t i a l w i l d l i f e v a l u e s as t h e y c o u l d e x i s t 
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u n d e r n a t u r a l c o n d i t i o n s on s u c h l a n d s , and i t was assumed t h a t 
o p p o r t u n i t i e s to manage t h e s e l a n d s f o r w i l d l i f e w h i l e p o s s i b l e i s 
s e l d o m f e a s i b l e . I n most c a s e s h a b i t a t on t h e s e l a n d s c o u l d be 
i m p r o v e d t o some d e g r e e f o r w i l d l i f o e v en t h o u g h i n t e n s i v e management 
i s n o t u s u a l l y p o s s i b l e . 

S u i t a b i l i t y l i m i t a t i o n s 
Some o f t h e m a i n f a c t o r s l i m i t i n g s u i t a b i l i t y o f w i l d l i f e 

h a b i t a t a r e l i s t e d i n t h e l e g e n d . These permanent l i m i t a t i o n s a r e 
s y m b o l i z e d on t h e map as s u i t a b i l i t y s u b c l a s s e s , see F i g u r e 17. 

D i s c u s s i o n 
The f a c t o r s u s e d t o d e l i m i t t h e map u n i t s a r e n o t a l w a y s d e f i n i t i v e 

and, r a r e l y i s t h e r e a s h a r p s e p a r a t i o n b e t w e e n h a b i t a t t y p e s , e x p e c i a l l y 
as b r o a d and i n c l u s i v e as t h o s e u s e d h e r e . By d e f i n i t i o n , t h e b r o a d 
h a b i t a t t y p e s u s e d i n c l u d e t r a n s i t i o n a r e a s s u c h as e s t u a r i e s o r l a g o o n s 
w h i c h a r e t r a n s i t i o n a l b e t w e e n t he m a r i n e , f r e s h w a t e r and a s s o c i a t e d 
t e r r e s t r i a l h a b i t a t s . The o p e n l a n d h a b i t a t i n c l u d e s s h r u b l a n d w h i c h 
i s t r a n s i t i o n a l b e t w e e n open f i e l d s and f o r e s t h a b i t a t s . S i n c e t h e 
s t u d y a r e a as a w h o l e s t r a d d l e s two m a j o r B i o t i c A r e a s , i t i s l a r g e l y 
t r a n s i t i o n a l b e t w e e n t h e s e and t h i s i s r e f l e c t e d i n t h e r e m a i n i n g 
e l e m e n t s o f t h e n a t u r a l v e g e t a t i o n . F o r e s t h a b i t a t i n t h e G u l f 
I s l a n d B i o t i c Area''' i s m a i n l y open d e c i d u o u s o r m i x e d f o r e s t c o n s i s t i n g 
m a i n l y o f G a r r y Oak ( Q u e r c u s g a r r y a n a ) , a r b u t u s ( A r b u t u s m e n z i e s i i ) , 
and D o u g l a s f i r ( P s u d o t o s u g a m e n z i e s i i ) . F o r e s t h a b i t a t i n t h e C o a s t 
F o r e s t B i o t i c A r e a , w h i c h e x p e r i e n c e s h i g h e r a n n u a l r a i n f a l l , i s 
m a i n l y a c l o s ed-r. anop i ed c o n i f e r o u s f o r e s t i n w h i c h t h e m a j o r t r e e 
specie's a r e w e s t e r n h e m l o c k ( T s u g a he t e ro phy 1 l a ) , w e s t e r n r e d c e d a r 
( T h u j a p l i c a t a ) and g r a n d f i r ( A b i e s g r a n d i s ) i n a s s o c i a t i o n w i t h 
D o u g l a s f i r . The n a t u r e o f t h e f o r e s t c o v e r v a r i e s w i d e l y w i t h 
e d a p h i c and o t h e r s i t e f a c t o r s however and c l o s e d - c a n o p i e d s t a n d s 
d o m i n a t e d by w e s t e r n r e d c e d a r and g r a n d f i r o c c u r on wet s i t e s i n 
the G u l f I s l a n d s B i o t i c A r e a w h i l e an open f o r e s t o f D o u g l a s f i r 
and a r b u t u s i s common on d r y s i t e s s u c h as s h a l l o w r o c k y s o i l s i n 
the C o n s t F o r e s t B i o t i c A r e a . I t i s d i f f i c u l t to make a s h a r p 
d i s t i n c t i o n b e t w e e n s u c h t r a n s i t i o n z ones w h i c h c o n t a i n e l e m e n t s 
common t o b o t h of t h e m a j o r b i o t i c a r e a s . Where u n i t s c o n t a i n h a b i t a t 
s u i t a b l e f o r w i l d l i f e s p e c i e s common t o e i t h e r t h e open o r c l o s e d 

'''For a d e s c r i p t i o n o f B i o t i c A r e a s see Munroe and Cowan, 1947 o r 
Cowan and G u i g u e t , 1965. 



123 

f o r e s t h a b i t a t s , b o t h a r e s y m b o l i z e d on the map. C l e a r i n g due to 
l o g g i n g and f i r e i n the c l o s e d f o r e s t , where s u c c e s s i o n p r o c e e d s 
r a p i d l y , a r e not d e l i m i t e d on the s u i t a b i l i t y map. Even though s p e c i e s 
more c h a r a c t e r i s t i c of the open f o r e s t or o p e n l a n d may o c c u r h e r e , t h e y 
a r e soon e l i m i n a t e d as s e r a i v e g e t a t i o n p r o c e e d s q u i c k l y back to 
dense c o n i f e r o u s c o v e r . O f t e n t o o , the a v a i l a b l e h a b i t a t i n such 
t e m p o r a r y c l e a r i n g s i s q u i c k l y o c c u p i e d by an i n c r e a s e d number of -
s p e c i e s common to t h e c l o s e s t f o r e s t . * 

The s p e c i e s l i s t s of b i r d s and mammals by h a b i t a t t y p e s a r e 
not i n t e n d e d to be m u t u a l l y e x c l u s i v e or i n c l u s i v e . In a d d i t i o n to 
the v a r i a b i l i t y t h a t e x i s t s i n h a b i t a t t y p e s , many S p e c i e s can • 
u t i l i z e a r a n g e o f h a b i t a t s or v a r y i n t h e i r h a b i t a t p r e f e r e n c e 
s e a s o n a l l y . S p e c i e s a r e l i s t e d under the h a b i t a t s w i t h w h i c h t h e y 
a r e most commonly a s s o c i a t e d . A s p e c i e s a s s o c i a t e d commonly w i t h , or 
r e l a t i v e l y abundant i n , two or more h a b i t a t s i s l i s t e d under e a c h . 
In many c a s e s , the d e c i s i o n to l i s t or n o t to l i s t a s p e c i e s under 
a g i v e n h a b i t a t i s a r b i t r a r y and would riot n e c e s s a r i l y a g r e e w i t h 
the v a l u e judgement of o t h e r a u t h o r i t i e s . 

The v a r i e t y of l a n d mammals found i n t h e s t u d y a r e a i s somewhat 
l i m i t e d i n c o m p a r i s i o n to many o t h e r p a r t s o f t h e p r o v i n c e . Of the 
l a r g e t e r r e s t r i a l mammals o c c u r r i n g i n t h e G u l f I s l a n d s B i o t i c A r e a , 
w hich i n c l u d e s most of the s e t t l e d p o r t i o n , o n l y t h e c o a s t d e e r i s 
abu n d a n t . T h i s s p e c i e s i s l i m i t e d by r e s i d e n t i a l and u r b a n d e v e l o p 
ment o v e r much of t h i s a r e a but i t o c c u r s t h r o u g h t h e S a a n i c h 
P e n i n s u l a w h e r e v e r remnant f o r e s t s p r o v i d e a d e q u a t e c o v e r . O t h e r 
l a r g e mammals i n c l u d e b l a c k b e a r and c o u g a r w h i c h though n e v e r 
abundant a r e not uncommon i n the c o a s t f o r e s t . F u r b e a r e r s such as 
r a c c o o n , mink and o t t e r a r e l o c a l l y common a l o n g b e a c h e s and s t r e a m -
s i d e h a b i t a t . Most mammals a r e s e c r e t i v e and a r e a c t i v e m a i n l y i n 
the n o c t u r n a l o r t w i l i g h t h o u r s so th e y a r e n o t commonly o b s e r v e d . 
However, the chance s i g h t i n g , or j u s t the knowledge t h a t a v a r i e t y 
of w i l d mammals a r e p r e s e n t i s a r e w a r d i n g e x p e r i e n c e f o r many. A l t h o u 
h u n t i n g i s not a l l o w e d on m u n i c i p a l l a n d s and i s r e s t r i c t e d t h r o u g h 
out much o f the a r e a , i t does p r o v i d e r e c r e a t i o n and v a l u e d e x p e r i e n c e 
f o r many i n o u t l y i n g a r e a s . A l t h o u g h t h e r e i s much c r i t i c i s m o f 

*See T a b l e s 5 to 7 of t h i s s e c t i o n . 
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c o n s u m p t i v e uses of w i l d l i f e such as h u n t i n g , w i l d l i f e s u f f e r s much 
more from the l o s s of h a b i t a t . W h i l e h u n t i n g removes r e p l a c e a b l e 
i n d i v i d u a l s , the l o s s o f h a b i t a t i s u s u a l l y i r r e p l a c e a b l e and the 
r e s u l t i n g l o s s o f w i l d l i f e i s f i n a l and a b s o l u t e . 

The g r e a t e n v i r o n m e n t a l d i v e r s i t y o f the s t u d y a r e a i s r e f l e c t e d 
i n a v a r i e t y and abundance of b i r d s p e c i e s . The i n h e r e n t n a t u r a l 
d i v e r s i t y o f the l a n d s c a p e has been augmented by a g r i c u l t u r a l p r a c t i c e s 
which p r o v i d e an abundant f o o d s o u r c e and a h a b i t a t f o r many s p e c i e s , 
some r a r e or a b s e n t under p r i m i t i v e c o n d i t i o n s . Two i n t r o d u c e d s p e c i e s , 
the s k y l a r k and the m o u n t a i n q u a i l w hich o c c u r h e r e and i n a few 
a d j a c e n t l o c a t i o n s on S o u t h e r n V a n c o u v e r I s l a n d , o c c u r nowhere e l s e 
i n Canada. 

I t i s an i m p o r t a n t w i n t e r i n g a r e a f o r many s p e c i e s of b i r d s and 
i s a l s o i m p o r t a n t f o r many o t h e r s which m i g r a t e a l o n g the c o a s t . 
S p e c t a c u l a r c o n c e n t r a t i o n s , e s p e c i a l l y o f s e a b i r d s and w a t e r f o w l , 
a r e common i n some l o c a t i o n s . U p l a n d game b i r d s and wa,terfowl 
p r o v i d e many r e s i d e n t s w i t h a h u n t i n g e x p e r i e n c e , and b i r d w a t c h i n g 
i s a p o p u l a r p a s t i m e w i t h a r a p i d l y g r o w i n g number of o r g a n i z e d and 
amateur p a r t i c i p a n t s . 

PRESERVING AND MAINTAINING WILDLIFE VALUES 
R e c e n t l y , p l a n n e r s i n many p a r t s of N o r t h A m e r i c a have come 

to r e c o g n i z e a v a l u e i n " b a c k y a r d " w i l d l i f e and a r e recommending the 
c o n s i d e r a t i o n of w i l d l i f e needs i n the c o n c e p t of r e g i o n a l and 
m u n i c i p a l p l a n s . Even though we know l i t t l e of the s p e c i f i c r e q u i r e 
ments of most b i r d and mammals s p e c i e s , w i l d l i f e v a l u e s can be m a i n t a i n e d 
by p r o t e c t i n g c r i t i c a l h a b i t a t s and o b s e r v i n g some v e r y f u n d a m e n t a l , 
g e n e r a l g u i d e l i n e s . Those h a b i t a t e l e m e n t s w h i c h s u p p o r t or e n c o u r a g e 
a l a r g e v a r i e t y or number o f w i l d l i f e a r e w o r t h s p e c i a l e f f o r t s to 
p r o t e c t and m a i n t a i n . E s t u a r i e s and l a g o o n s such as M e t c h o s i n Lagoon 
and G o l d s t r e a m e s t u a r y a r e h i g h l y p r o d u c t i v e t r a n s i t i o n a l e n v i r o n m e n t s 
which c o n t r i b u t e i n a major way to f i s h and w i l d l i f e p o p u l a t i o n s . 
They s h o u l d be p r o t e c t e d at a l l c o s t s . The s t u d y a r e a c o n t a i n s a 
number of v e r y p r o d u c t i v e w e t l a n d s I n c l u d i n g E l k , B e a v e r , B l i n k h o r n 
and B l e n k i n s o p l a k e s , Panama f l a t s . Q u i c k s pond, R i t h e t ' s bog, and 
f l o o d e d f i e l d s i n the v i c i n i t y o f G l e n L a k e , Happy V a l l e y and M a r t i n d a l e 
Road. Even w e t l a n d s o f r e d u c e d s u i t a b i l i t y due to d e v e l o p m e n t such 
as at Swan L a k e , a r e r e l a t i v e l y p r o d u c t i v e and, i n some ways t h e i r 
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l o c a t i o n i n an u r b a n s e t t i n g adds to t h e i r v a l u e . Some l a n d s 
u n d e r l a i n by m a r i n e clay's have a p o t e n t i a l f o r w e t l a n d w i l d l i f e 
and t h i s ' i s ' i n d i c a t e d on the s u i t a b i l i t y inap a l t h o u g h t h e y a r e 
not n e c e s s a r i l y w e t l a n d s a t p r e s e n t . ; 

Streams a r e i m p o r t a n t e l e m e n t s , e s p e c i a l l y t h o s e c a p a b l e of 
s u p p o r t i n g s i g n i f i c a n t anadromous or r e s i d e n t f i s h p o p u l a t i o n s such 
as G o l d s t r e a m and C o l q u i t z r i v e r s . Such s t r e a m s l i n k f r e s h w a t e r , 
m a r i n e and t e r r e s t r i a l e n v i r o n m e n t s and s e r v e as c o r r i d o r s f o r 
mammals l i k e mink, r a c c o o n and o t t e r . E n s u r i n g v i a b l e s t r e a m and 
s t r e a m s i d e e n v i r o n m e n t s can add c o n s i d e r a b l y to r e g i o n a l and b a c k 
y a r d w i l d l i f e v a l u e s . Beaches a l s o s e r v e as c o r r i d o r s and can s u s t a i n 
a range o f h i g h impact uses w i t h l i t t l e damage. T h e i r v i a b i l i t y 
depends on the p r o t e c t i o n of some a d j a c e n t t e r r e s t r i a l h a b i t a t f o r 
c o v e r and r i c h i n t e r t i d a l a r e a s such as P a t r i c i a Bay, Tzueum H a r b o u r 
and C o r d o v a Bay w h i c h s u p p o r t a v a r i e t y of f o o d o r g a n i s m s and w i l d 
l i f e f o r m s . 

O t h e r i m p o r t a n t e l e m e n t s a r e l a n d s w h i c h s e r v e as c r i t i c a l 
n e s t i n g o r w i n t e r i n g s i t e s s u c h as: s e a b i r d n e s t i n g c o l o n i e s on 
i s l a n d s l i k e T r i a l , C h a i n , t h e G r e a t C h a i n group and Race R o c k s ; 
h e r r o n r i e s i n M c D o n a l d P a r k and on Chatham I s l a n d J and c o a s t d e e r 
w i n t e r range on t h e s t e e p w e s t - f a c i n g s l o p e s a l o n g F i n l a y s o n Arm. 
Such l a n d s s e r v e w i l d l i f e and i n f l u e n c e s u i t a b i l i t y of l a n d s f o r 
w i l d l i f e o v e r a wide s u r r o u n d i n g a r e a . 

As w e l l as c o n s i d e r i n g l a n d s of h i g h p r o d u c t i v i t y or c r i t i c a l 
e l e m e n t s , p l a n s s h o u l d c o n s i d e r t h e m a i n t e n a n c e of a f u l l r a n g e 
of r e p r e s e n t a t i v e h a b i t a t s to m a i n t a i n d i v e r s i t y and e n s u r e a g a i n s t 
the l o s s o f c r i t i c a l e l e m e n t s w h i c h a r e r e q u i r e d by w i l d l i f e . 

I t i s a f u n d a m e n t a l r u l e t h a t an i m p a c t wPtich p r o d u c e s change 
i n one a r e a o f an e c o l o g i c a l s y s t e m o r r e l a t i o n s h i p t e n d s to i n d u c e 
change t h r o u g h the e n t i r e s y s t e m . Such, e v e n t s and r e l a t i o n s h i p s 
can be e x t r e m e l y complex and e x p e r i e n c e has shown t h a t our a b i l i t y 
to p r e d i c t c o n s e q u e n c e s , slow d e t e r i o r a t i o n or r e v e r s e t r e n d s i s 
a l l too l i m i t e d . S i n c e we know so l i t t l e about th e r e q u i r e m e n t s of 
many w i l d l i f e s p e c i e s or of man's impact on t h e i r h a b i t a t , a t t e m p t s 
s h o u l d be made to r e t a i n n a t u r a l s y stems or a t l e a s t to m a i n t a i n 
systems i n as n a t u r a l a s t a t e as p o s s i b l e . 
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Most forms of l a n d use r e d u c e d i v e r s i t y , e l i m i n a t e e s s e n t i a l 
h a b i t a t e l e m e n t s , and o f t e n r e s u l t i n a poor i n t e r s p e r s i o n of h a b i t a t 
e l e m e n t s due to u n n e c e s s a r y d r a i n i n g and c l e a r i n g . W i l d l i f e v a l u e s 
can be l a r g e l y s u s t a i n e d and even i n c r e a s e d by e n c o u r a g i n g a g r i c u l t u r a l 
u s e r s and even u r b a n l a n d o w n e r s to l e a v e some u n d i s t u r b e d c o v e r on 
t h e i r l a n d to c o n s i d e r w i l d l i f e b e f o r e d r a i n i n g . 
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CHARACTERISTIC MAMMALS OF THE STUDY AREA (TABLE 5) 

Wetland H a b i t a t (W) ( l a k e s , ponds, wet or f l o o d e d f i e l d s , bogs 
and some s t r e a m s i d e h a b i t a t ) 

Name 
Comments 

Wandering shrew ( S o r e x v a g r a n s v a n c o u v e r e n s i s ) m a i n l y marshy a r e a s 
i n t h e G u l f I s l a n d s 
B i o t i c a r e a . T h i s 
s u b s p e c i e s c o n f i n e d 
to V a n c o u v e r Is-land. 

Wandering shrew (Sorex v a g r a n s i s o l a t u s ) 

N a v i g a t o r shrew ( S o r e x p a l u s t r i s b r o o k s i ) 

M u s k r a t ( O n d a t r a z i b e t h i c a ) 

Norway r a t ( R a t t u s n o r v e g i c u s ) 

Roof r a t (R^atjtus r a t t u s ) 

m a i n l y marshy a r e a 
i n t h e C o a s t F o r e s t 
B i o t i c a r e a . 

T h i s s u b s p e c i e s c o n 
f i n e d to V a n c o u v e r 
I s l a n d . 

common l o c a l l y 

common, i n t r o d u c e d 

common n e a r human 
h a b i t a t i o n . 

S h o r t - t a i l e d w e a s e l ( M u s t e l a e r m l n e a a n q u i n a e ) T h i s s u b s p e c i e s c o n 
f i n e d to V a n c o u v e r 
and a d j a c e n t i s l a n d s . 
Uncommon and seld o m 
seen . 

Mink ( M u s t e l a v l s o n e v a g o r ) 

R i v e r o t t e r ( L u t r a c a n a d e n s i s p a c l f l c a ) 

T h i s s u b s p e c i e s c o n 
f i n e d t o V a n c o u v e r 
and a few a d j a c e n t 
i s l a n d s . Common but 
sel d o m s e e n . 

not uncommon but 
r a r e l y s e en.(s t r e am-
s i d e and l a k e s ) . 

Openland H a b i t a t (0) ( f i e l d s , f a r m l a n d , s h r u b l a n d ) 

Wandering shrew ( S o r e x v a g r a n s v a n c o u v e r e n s i s ) most abundant on 
G u l f I s l a n d s B i o t i c 
A r e a . > 

L i t t l e brown b a t ( M y o t i s l u c i f a g u s a l a s c e n s i s ) v a r i e d h a b i t a t ; w i d e 
s p r e a d t h r o u g h o u t B.C 

Yuma bat ( M y o t i s y u m a n e n s i s s a t u r a t u s ) 

E a s t e r n c o t t o n t a i l ( S y l v i l a g u s f l o r i d a n u s ) 

common s e a s o n a l l y 

i n t r o d u c e d ; s p r e a d i n g 
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Name Commen t s 

W h i t e - f o o t e d mouse (Peromyscus m a n i c u l a t u s a n g u s t u s ) common, w i d e 
s p r e a d . 

Townsend V o l e ( M l c r o t u s t o w n s e n d i t e t r a m e r u s ) 

Norway r a t e ( R a t t u s N o r v e g i c u s ) 

Roof r a t ( R a t t u s r a t t u s ) 

House mouse (Mus musculus d o m e s t i c u s ) 

Raccoon ( P r o c y o n l o t o r v a n c o u v e r e n s i s ) 

T h i s s u b s p e c i e s c o n 
f i n e d to South 
V a n c o u v e r I s l a n d . 

common, i n t r o d u c e d 

i n t r o d u c e d , m a i n l y 
n e a r d w e l l i n g s . 

i n t r o d u c e d 

common, w i d e s p r e a d 

S h o r t - t a i l e d w e a s e l ( M u s t e l a e r m l n e a a n q u i n a e ) uncommon, sel d o m seen 

C o l u m b i a n b l a c k t a i l d e e r ( O d o c o i l e u s hemionus c o l u m b i a n u s ) 
a d j a c e n t to f o r e s t 
c o v e r . 

F o r e s t l a n d H a b i t a t (F-j^) (open c o n i f e r o u s , d e c i d u o u s or mixed f o r e s t -
m a i n l y w i t h i n G u l f I s l a n d s B i o t i c A r e a ) 

Wandering shrew ( S o r e x v a g r a n s v a n c o u v e r e n s i s ) t h i s s u b s p e c i e s c o n 
f i n e d to V a n c o u v e r 
I s l a n d . 

W estern b i g - e a r e d b a t ( C o r y n o h i n u s t o w n s e n d i t o w n s e n d i ) 
t h i s s u b s p e c i e s c o n 
f i n e d to South C o a s t a l 
B.C. 

B i g brown b at ( E p t e s i c u s f u s c u s b e r n a r d i n i s ) 

S i l v e r h a i r e d b a t ( L a s i o n y c t e r i s n o c t i v a g a n s ) 

Hoary b a t ( L a s i u r u s c l n e r e u s ) 

C a l i f o r n i a b a t ( M y o t i s c a l i f o r n i c u s c a u r i n u s ) 

Long e a r e d b a t ( M y o t i s e v o t l s p a c i f i c u s ) 

i n h a b i t s a v a r i e t y of 
f o r e s t s f o u n d a c r o s s 
s o u t h e r n h a l f of B.C. 

i n h a b i t s a v a r i e t y of 
f o r e s t s f o u n d a c r o s s 
s o u t h e r n h a l f of B.C. 

foun d o n l y i n s o u t h e r n 
B.C. 

v a r i a b l e h a b i t a t ; 
Southwest B.C. 

f o r e s t b r o k e n w i t h 
r o c k o u t c r o p p i n g . 
Southwest B.C. 

L i t t l e brown b a t ( M y o t i s l u c i f a g u s a l a s c e n s i s ) v a r i e d h a b i t a t ; 
w i d e s p r e a d t h r o u g h o u t 
B.C. 
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Name. 

Yuma b a t ( M y o t i s y umanensis s u t u r a t u s ) 

E a s t e r n c o t t o n t a i l ( S y l v i l a g u s f l o r i d a n u s ) 

Comment s 

common s e a s o n a l l y , 
f a v o u r s c l e a r i n g s . 

r e c e n t i n t r o d u c t i o n 
p r e s e n t l y e x p a n d i n g 
i t s r ange i n t h i s 
ar ea . 

W h i t e - f o o t e d mouse (Peromyscus m a n i c u l a t u s a n g u s t u s ) 
common, w i d e s p r e a d . 

Townsend v o l e ( M l c r o t u s t o w n s e n d i t e t r a m e r u s ) c o n f i n e d to s o u t h e r n 
V a n c o u v e r I s l a n d . 

: .,, ' Mo s t abundant ' i n t h i s 
h a b i t a t t y p e , 
common, i n t r o d u c e d 

i n t r o d u c e d ; u s u a l l y 
n e a r human h a b i t a 
t i o n . 

e s p e c i a l l y n e a r 
s t r e a m s and b e a c h e s . 

Norway r a t ( R a t t u s N o r v e g i c u s ) 

Roof r a t ( R a t t u s r a t t u s ) 

R accoon ( P r o c y o n l o t o r v a n c o u v e r e n s i s ) 

S h o r t - t a i l e d w e a s e l ( M u s t e l a e r m i n e a a n q u i n a e ) uncommon sel d o m 
s e e n . 

C o l u m b i a n b l a c k t a i l d e e r ( O d o c o i l e u s hemionus c o l u m b i a n u s ) 
where s u f f i c i e n t 
t r e e c o v e r 

Cougar ( F e l l s c o n c o l o r v a n c o u v e r e n s i s ) uncommon now due 
to human h a b i t a 
t i o n . 

F o r e s t l a n d H a b i t a t (F„) ( c l o s e d c o n i f e r o u s f o r e s t - m a i n l y w i t h i n 
C o a s t F o r e s t B i o t i c A r e a ) 

Wandering s.hrew ( S o r e x vagrans. I s o l a t u s ) t h i s s u b s p e c i e s c o n 
f i n e d to V a n c o u v e r 
Is l a n d . 

I n h a b i t s a v a r i e t y 
of f o r e s t s f o u n d 
a c r o s s s o u t h e r n 
h a l f • o f B.C. 

S i l v e r - h a i r e d b a t ( L a s i o n y c t e r i s n o c t i v a g a n s ) i n h a b i t s a v a r i e t y 
of f o r e s t s f o u n d 
a c r o s s s o u t h e r h a l f 
of B.C. 

B i g brown b a t ( E p t e s e c u s f u s c u s b e r n a r d i n i s ) 

Hoary b a t ( L a s i u r u s c l n e r e u s ) 

C a l i f o r n i a b a t ( M y o t i s c a l f o r n i c u s c a u r i n u s ) 

f o u n d o n l y i n s o u t h e r n 
B.C.;, uncommon 

v a r i a b l e h a b i t a t ; 
Southwest B.C. 
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Name Comments 

L o n g - e a r e d b a t ( M y o t i s e v o t l s p a c i f i c u s ) 

Keen bat ( M y o t i s k e e n i k e e n i ) 

f o r e s t b r o k e n w i t h 
r o c k o u t c r o p p i n g . 
Southwest B.C. 

dense f o r e s t ; c o a s t a l 
B.C. 

L i t t l e brown bat ( M y o t i s l u c i f a g u s a l a s c e n s i s ) v a r i e d h a b i t a t ; w i d e 
s p r e a d t h r o u g h o u t B.C. 

Red s q u i r r e l ( T a m i a s c i u r u s h u d s o n l c u s l a n u g i n o s u s ) 
c o n i f e r o u s f o r e s t ; 
c o a s t a l B.C. 

W h i t e - f o o t e d mouse (Peromyscus m a n i c u l a t u s a n g u s t u s ) 
v a r i a b l e h a b i t a t at 
low e l e v a t i o n s , c o n 
f i n e d to V a n c o u v e r 
I s l a n d , 

W h i t e - f o o t e d mouse (P.m. i n t e r d i c t u s ) c o n f i n e d to V a n c o u v e r 
I s l a n d ; ( m a i n l y 
c o a s t a l r a i n f o r e s t 
at h i g h e l e v a t i o n s 
t h a n above) . 

Townsend v o l e ( M l c r o t u s t o w n s e n d i t e t r a m e r u s ) c o n f i n e d t o South 
V a n c o u v e r I s l a n d . 

Norway r a t ( R a t t u s N o r v e g i c u s ) 

Roof r a t ( R a t t u s r a t t u s ) 

B l a c k b e a r ( U r s u s a m e r i c a n u s v a n c o u v e r i ) 

Raccoon ( P r o c y o n l o t o r v a n c o u v e r e n s i s ) 

M a r t e n ( M a r t e s a m e r i c a n a c a u r i n a ) 

Cougar ( F e l l s c o n c o l o r v a n c o u v e r e n s i s ) 

common; i n t r o d u c e d 

I n t r o d u c e d u s u a l l y 
a r o und human i n h a b i 
t a t i o n s b u t o c c u r s 
f e r a l l y . 

t h i s s u b s p e c i e s c o n 
f i n e d to V a n c o u v e r 
I s l a n d . 

v a r i e d h a b i t a t , 
common i n a r e a . 

m a i n l y c o n i f e r o u s 
f o r e s t s . Not uncommon 
i n f a v o u r a b l e h a b i t a t 
but r a r e l y s e e n . 

i n a s s o c i a t i o n w i t h 
b l a c k - t a i l e d d e e r , 
i t s . main p r e y s p e c i e s , 
where human d i s t u r 
bance i s not too 
l i m i t i n g . 
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Name Comments 

Co l u m b i a n b l a c k t a i l d e e r ( O d o c o i l e u s hemionus c o l u m b i a n u s ) 
a d i s t i n c t i v e sub
s p e c i e s of the c o a s t 
f o r e s t ; v a r i e s 
l o c a l l y and s e a s o n 
a l l y i n abundance. 
Common. 

C o a s t a l H a b i t a t (C^ and C^) ( b e a c h e s , t i d a l m u d f l a t s , e s t u a r i e s , 
l a g o o n s , s h a l l o w c o a s t a l w a t e r s , c o a s t 
l i t t o r a l m a r i n e w a t e r s , r o c k y i s l e t s 
and s h o r e l i n e ) 

W h i t e - f o o t e d mouse (Peromyscus m a n i c u l a t u s a n g u s t u s ) 
common, w i d e s p r e a d 

Norway r a t ( R a t t u s N o r v e g i c u s ) fcommon, i n t r o d u c e d 

Roof r a t ( R a t t u s r a t t u s ) common, i n t r o d u c e d 
s p e c i e s e s p e c i a l l y 
n e a r human h a b i t a 
t i o n s . 

Raccoon ( P r o c y o n l o t o r v a n c o u v e r e n s i s ) common i n t h i s 
h a b i t a t 

S h o r t - t a i l e d w e a s e l ( M u s t e l a e r m l n e a a n q u i n a e ) uncommon, seldom 
s e e n . 

Mink ( M u s t e l a v l s o n e v a g o r ) common i n t h i s h a b i t a t 
but s e l d o m s e e n . 

C a n a d i a n r i v e r o t t e r ( L u t r a c a n a d e n s i s p a c l f l c a ) n ot uncommon but 
seld o m s e e n . 

P a c i f i c s t r i p e d d o l p i n ( L a g e n o r h y n c h u s o b l i q u i d e n s ) 
w i n t e r v i s i t o r 

P a c i f i c K i l l e r whale (Grampus r e c t l p i n n a ) common i n i n s h o r e 
w a t e r s . 

Harbour p o r p o i s e (Phocaena v o m e r i n a ) common i n I n s h o r e 

w a t e r s . 

Gray whale ( E s c h r i c h t i u s g l a u c u s ) common m i g r a n t 

Mink whale ( B a l a e n o p t e r a a c u t o r o s t r a t a ) s p o r a d i c 
Humpback whale ( M e g a p t e r a n o v a e a n g l i a e ) s p o r a d i c 

N o r t h e r n s e a l i o n ( E u m e t o p i a s j u b a t a ) common, h a u l - o u t s 
a t Race R o c k s . 
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Name Comments 

C a l i f o r n i a s e a l i o n ( Z a l o p h u s c a l i f o r n i a n u s ) common l o c a l l y , 
h a u l - o u t s a t 
Race Rocks. 

H a i r s e a l (Phoca v l t u l i n a r i c h a r d i ) common, h a u l - o u t s 
on r o c k y beaches such 
as T r i a l and G r e a t 
C h a i n Is l a n d s . 
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RARE OR LOCALLY EXTINCT MAMMALS (TABLE 6) 

Name 

B a l r d beaked whale ( B e r a r d l u s b a l r d l ) 

Comment s 

r a r e or a c c i d e n t a l 

S t e j n e g e r beaked whale ( M e s o p l o d o n s t e j n e g e r i ) r a r e or a c c i d e n t a l 

C u v i e r whale ( Z l p l u s c a v i r o s t r i s ) 

B a i r d d o l p i n ( D e l p h i n u s b a i r d i ) 

Scammon b l a c k f i s h ( G l o b i c e p h a l a scammoni) 

B a l l p o r p o i s e ( P h o c a e n o i d e s d a l l ) 

Common f i n b a c k whale ( B a l a e n o p t e r a p h y s a l u s ) 

B l u e whale ( S i b b a l d u s m u s c u l u s ) 

P a c i f i c r i g h t whale ( E u b a l a e n a s i e b o l d l ) 

W o l v e r i n e (Gulo l u s c u s ) 

Wolf ( C a n i s l u p u s ) 

Sea o t t e r ( E n h y d r a l u t r i s l u t r i s ) 

r a r e or a c c i d e n t a l 

r a r e or a c c i d e n t a l 

r a r e or a c c i d e n t a l 

r a r e 

r a r e i n i n s i d e w a t e r s 

e x t r e m e l y r a r e or 
a c c i d e n t a l i n i n s h o r e 
w a t e r s . The l a r g e s t 
of t h e w h a l e s . 

e x t r e m e l y r a r e due 
to o v e r - h a r v e s t i n g . 

e x t r e m e l y r a r e or 
l o c a l l y e x t i n c t . 
C o a s t f o r e s t h a b i t a t . 

e x t r e m e l y r a r e or 
l o c a l l y e x t i n c t . 

e x t r e m e l y r a r e or 
l o c a l l y e x t i n c t . 

N o r t h e r n f u r - s e a l ( C a l l o r h i n u s u r s i n u s c y n o c e p h a l u s ) 
o c c a s l o n a 1 

N o r t h e r n e l e p h a n t s e a l ( M i r o u n g a a n g u s t r o s t r i s ) o c c a s i o n a l 

R o o s e v e l t e l k ( C e r v u s c a n a d e n s i s r o o s e v e l t l ) 

F a l l o w deer (Dama dama) 

l o c a l l y e x t i n c t , 
f o r m e r l y i n c o a s t 
and G u l f I s l a n d s 
B i o t i c A r e a . 

r a r e , i n t r o d u c e d 
s p e c i e s ; o c c a s i o n a l 
on S a a n i c h P e n i n s u l a 
( f r o m a d j a c e n t 
G u l f I s l a n d s ) . 

B e a v e r ( C a s t o r c a n a d e n s i s l e u c o d o n t u s ) r a r e or l o c a l l y 
e x t i n c t . 
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BIRDS OF THE STUDY AREA (TABLE 7) 

Wetla n d H a b i t a t (W) ( l a k e s , ponds, wet o r f l o o d e d f i e l d s , bogs 
and some s t r e a m or s t r e a m s i d e h a b i t a t ) 

Abundant or Common C h a r a c t e r i s t i c S p e c i e s 

Name Main H a b i t a t S t a t u s 

G r e a t b l u e h e r o n (Ar d e a h e r o d i a s ) l a k e & s t r e a m s i d e common r e s i d e n t 

Canada goose ( B r a n t a c a n a d e n s i s ) l a k e 

M a l l a r d (Anas p l a t y r h y n c h o s ) v a r i a b l e 

P i n t a i l (Anas a c u t a ) f i e l d s 

G r een-winged t e a l (Anas c a r o l i n e n s i s ) v a r i a b l e 

A m e r i c a n widgeon (Mareca a m e r i c a n a ) f i e l d s , l a k e s 

S h o v e l e r ( S p a t u l a c l y p e a t a ) f i e l d s 

Wood duck ( A i x s p o n s a ) l a k e s , ponds 

R i n g - n e c k e d duck ( A y t h y a c o l l a r i s ) l a k e s , ponds 

L e s s e r scaup ( A y t h y a a f f i n i s ) l a k e s 

Common G o l d e n e y e ( B u c e p h a l a c l a n q u l a ) l a k e s 

C a n v a s b a c k ( A y t h y a v a l l s i n e r i a ) f i e l d s , l a k e s 

Hooded m e r g a n s e r ( L o p h o d y t e s c u c u l l a t u s ) 
l a k e s , s treams 

Common mer g a n s e r (Mergus m e r g a n s e r ) l a k e s , s t r e a m s 

A m e r i c a n c o o t ( F u l l c a a m e r i c a n a ) 

common r e s i d e n t 
and m i g r a n t 

abundant r e s i d e n t 

abundant w i n t e r i n g 

abundant w i n t e r i n g 
r e s i d e n t 

abundant w i n t e r i n g 

common w i n t e r i n g 

uncommon r e s i d e n t 

common w i n t e r i n g 

common w i n t e r i n g 

abundant w i n t e r i n g 

common w i n t e r i n g 

common r e s i d e n t 

abundant w i n t e r i n g 
uncommon r e s i d e n t 

K i l l d e e r ( C h a r a d r i u s v o c i f e r u s ) f i e l d s 

Common s n i p e ( C a p e l l a g a l l i n a g o ) f i e l d s 

G r e a t e r y e l l o w l e g s ( T o t a n u s m e l a n o l e u c u s ) 
var.iab l e 

l a k e s , (low e l e v a t i o n ) 
common w i n t e r i n g 
r a r e r e s i d e n t 

abundant r e s i d e n t 

D u n l i n ( E r o l i a a l p i n a ) f i e l d s 

common w i n t e r i n g 
r a r e r e s i d e n t 

common w i n t e r i n g 
uncommon r e s i d e n t 

common w i n t e r i n g 
common m i g r a n t 
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Name H a b i t a t S t a t u s 

D o w i t c h e r (Llmnodromus sp.) f i e l d s 

G l a u c o u s - w i n g e d g u l l ( L a r u s g l a u c e s c e n s ) 
l a k e s , f i e l d s 

Mew g u l l ( L a r u s c a n u s ) l a k e s , f i e l d s 

Common ni g h t h a w k ( C h o r d e i l e s m i n o r ) o v e r l a k e s 

B e l t e d K i n g f i s h e r ( M e g a c e r y l e a l c y o n ) 
s t r e a m s i d e , 
l a k e s i d e 

T r a i l l ' s f l y c a t c h e r (Empidonax t r a i l l i i ) 
o v e r l a k e s , 
bogs 

V i o l e t - g r e e n s w a l l o w ( T a c h y c i n e t a t h a l a s s i n a ) 
o v e r l a k e s 

Bam sw a l l o w ( H i r u n d o r u s t i c a ) o v e r l a k e s 

C l i f f s w a l l o w ( F e t r o c h e l i d o n p y r r h o n o t a ) 
o v e r l a k e s 

L o n g - b i l l e d marsh wren ( T e l m a t o d y t e s p a l u s t r i s ) 
f i e l d s , bogs 

Swainson's t h r u s h ( H y l o c i c h l a u s t u l a t a ) 
s t r e a m s i d e s 

Y e l l o w w a r b l e r ( D e n d r o i c a p e t e c h i a ) s t r e a m s i d e s 
( r e s i d e n t i a l ) 

Y e l l o w t h r o a t ( G e o t h l y p i s t r i c h a s ) b o g s , stream-
s i d e s 

W i l s o n ' s w a r b l e r ( W i l s o n i a p u s i l l a ) s t r e a m s i d e s 

A m e r i c a n g o l d f i n c h ( S p i n u s t r i s t i s ) s t r e a m s i d e s 

Uncommon C h a r a c t e r i s t i c S p e c i e s 

P i e d - b i l l e d g r e b e ( P o d i l y m b u s p o d i c e p s ) l a k e s 

Mute swan (Cygnus o l o r ) l a k e s (low 
e l e v a t i o n ) 

common m i g r a n t 

abundant r e s i d e n t 

abundant w i n t e r i n g 
uncommon, non
n e s t i n g r e s i d e n t 

common summer 
v i s i t o r 

common r e s i d e n t 

common summer 
v i s i t o r 

abundant summer 
v i s i t o r 

a bundant summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

uncommon r e s i d e n t 

uncommon r e s i d e n t 
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W h i s t l i n g swan ( O l o r c o l u m b i a n u s ) l a k e s 

T r u m p e t e r swan ( O l o r b u c c i n a t o r ) l a k e s 

W h i t e - f r o n t e d goose ( A n s e r a l b i f r o n s ) l a k e s 

Snow goose (Chen h y p e r b o r e a ) 

G a d w a l l (Anas s t r e p t e r a ) 

B l u e - w i n g e d t e a l (Anas d i s c o r s ) 

Cinnamon t e a l (Anas c y a n o p t e r a ) 

f i e l d s 

l a k e s 

l a k e s , f i e l d s 

f i e l d s 

E u r o p e a n widgeon (Mareca p e n e l o p e ) f i e l d s 

Redhead ( A y t h y a a m e r i c a n a ) l a k e s 

R o u g h - l e g g e d hawk (Buteu l a g o p u s ) f i e l d s 

Marsh hawk ( C i r c u s c y a n e u s ) 

O s p r e y * ( F a n d i b n h a l i a e t u s ) 

P i g e o n hawk ( F a l c o c o l u m b a i u s ) 

S o r a ( P o r z o n a c a r o U n a ) 

f i e l d s 

1 a k e s 

f i e l d s 

f i e l d s 

P e c t o r a l s a n d p i p e r ( E r o l i a m e l a n o t o s ) 
f i e l d s 

S h o r t - e a r e d owl ( A s i o flammeus) 

Vaux's s w i f t s ( C h a e t u r a , v a u x i ) 

f i e l d s 

o v e r l a k e s , 
f i e l d s 

W e s t e r n wood pewee (Contopus s o r d l d u l u s ) 
s t r e a m s i d e s 

T r e e s w a l l o w ( I r i d o p r o c n e b i c o l o r ) o v e r l a k e s 

Rough-winged s w a l l o w ( S t e l g l d o p t e r y x r u f i c o l l i s ) 
o v e r l a k e s 

S t a t u s 

uncommon 
uncommon 

uncommon 

uncommon 

uncommon 

uncommon 

uncommon 
v i s i t o r 

w i n t e r i n g 
m i g r a n t . 

w i n t e r i n g 

w i n t e r i n g 

w i n t e r i n g 

w i n t e r i n g 

summer 

uncommon summer 
v i s i t o r 

uncommon w i n t e r i n g 

uncommon w i n t e r i n g 

r a r e w i n t e r v i s i t o r 

uncommon w i n t e r i n g 

uncommon summer 
v i s i t o r 

uncommon w i n t e r i n g 

uncommon summer 
v i s i t o r 

uncommon m i g r a n t 

unco mm on w i n t e r i n g 

uncommon summer 
v i s i t o r 

uncommon summer 
v i s i t o r 

uncommon summer 
v i s i t o r 

uncommon summer 
v i s i t o r 

*Has d e c l i n e d due to l o s s o f h a b i t a t . 
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A m e r i c a n d i p p e r ( C i n c l u s m e x i c a n u s ) streams and 
s t r e a m s i d e s 

L i n c o l n ' s s p a r r o w ( M e l o s p i z a l i n e o l u l l ) 
s t r e a m s i d e 

uncommon r e s i d e n t 

uncommon m i g r a n t 

Open l a n d (0) ( f i e l d s , f a r m l a n d , s h r u b l a n d ) 

» Abundant or Common C h a r a c t e r i s t i c S p e c i e s 

R e d - t a i l e d hawk (Buteo j a m a i c e n s i s ) v a r i a b l e 

C a l i f o r n i a q u a i l ( L o p h o r t y x c a l 1 f o r n i c u s ) 
s h r u b l a n d 

R i n g - n e c k e d p h e a s a n t ( P h a s i a n u s c o l c h i c u s ) 
f a r mland 

M o u r n i n g dove ( Z e n a i d u r a m a c r o u r a ) s h r u b l a n d 

S c r e e c h owl (Otus a s i o ) v a r i a b l e 

Common nighthawk ( C h o r d e i l e s m i n o r ) v a r i a b l e 

R e d - s h a f t e d f l i c k e r ( C o l a p t e s c a f e r ) v a r l a b l e 

S k y l a r k * ( A l a u d a ar^vens^^s) f i e l d s 

V i o l e t - g r e e n s w a l l o w ( T a c h y c i n e t a t h a l a s s i n a ) 
v a r i a b l e 

B a r n s w a l l o w ( H i r u n d o r u s t i c a ) v a r i a b l e 

C l i f f s w a l l o w ( P e t r o c h e l i d o n p y r r h o n t a ) 
v a r i a b l e 

N o r t h w e s t e r n crow ( C o r v u s c a u r i n u s ) v a r i a b l e 

common r e s i d e n t 

common r e s i d e n t 
( i n t r o d u c e d ) 

common r e s i d e n t 
( i n t r o d u c e d ) 

common summer 
v i s i t o r , uncommon 
r e s i d e n t 

common r e s i d e n t 

common summer 
v i s i t o r 

common r e s i d e n t 

common r e s i d e n t 
( i n t r o d u c e d ) 

abundant summer 
v i s i t o r 

abundant summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

* A p p a r e n t l y d e c l i n i n g due to l o s s of h a b i t a t . 
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C H e s t n u t - b a c k e d c h i c k a d e e ( P a r u s r u f e s c e n s ) 
, . v a r i a b l e 

( r e s i d e n t i a l ) 

B ewick's wren (Thryomahes b e w i c k i l ) s hrub 
( r e s i d e n t i a l ) 

abundant r e s i d e n t 

common r e s i d e n t 

R o b i n ( T u r d u s m i g r a t o r l u s ) 

Water p i p i t (Anthus s p i n o l e t t a ) 

S t a r l i n g ( S t u r n u s v u l g a r i s ) 

v a r i a b l e 
( r e s i d e n t i a l ) 

f i e l d s 

f i e l d s 
( r e s i d e n t i a l ) 

abundant r e s i d e n t 

common m i g r a n t 
uncommon w i n t e r i n g 

abundant r e s i d e n t 
( i n t r o d u c e d ) 

Orange-crowned w a r b l e r ( V e r m i v o r a c e l a t a ) 
v a r i a b l e 

House s p a r r o w ( P a s s e r d o m e s t i c u s ) s h r u b l a n d 
( r e s i d e n t i a l ) 

w e s t e r n meadowlark ( S t u r n e l l a n e g l e c t a ) 
f i e l d s 

.Red-winged b l a c k b i r d ( A g e l a i u s p h o e n i c e u s ) 
f i e l d s 

Brewers b l a c k b i r d (Euphagus c y a n o c e p h a l u s ) 
f i e l d s 

Brown-headed c o w b i r d ( M o l o t h r u s a t e r ) 
f i e l d s 

R u f o u s - s i d e d towhee ( P i p l l o e r y t h r o p h t h a l m u s ) 
v a r i a b l e 

abundant summer 
v i s i t o r ; r a r e 
n e s t i n g r e s i d e n t 

abundant r e s i d e n t 
( i n t r o d u c e d ) 

common m i g r a n t 
uncommon r e s i d e n t 

abundant r e s i d e n t 
abundant m i g r a n t 

abundant r e s i d e n t 

abundant summer 
v i s i t o r ; uncommon 
r e s i d e n t 

abundant r e s i d e n t 

Savannah s p a r r o w ( P a s s e r c u l u s s a n d w l c h e n s i s ) 
f i e l d s 

common summer 
v i s i t o r ; uncommon 
r e s i d e n t 

Oregon j u n c o (Junco o r e g a n u s ) shrub l a n d 
( r e s i d e n t i a l ) 

C h i p p i n g Sparrow ( S p i z e l l a p a s s e r i n a ) 
• ' '• ' s h r u b l a n d 

( r e s i d e n t i a l ) 

W h i t e -crowned s p a r r o w ( Z o n o t r i c h i a l e u c o p h r y s ) 

abundant r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r ; uncommon 
r e s i d e n t 
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Fox s p a r r o w ( P a s s e r e l l a i l i a c a ) s h r u b l a n d 

Song sparrow ( M e l o s p i z a m e l o d i a ) v a r i a b l e 

T r a i l l ' s f l y c a t c h e r (Empidonax t r a i l l i i ) 
s h r u b l a n d 

W estern wood pewee (Contopus s o r d i d u l u s ) 
s h r u b l a n d 

Bewick's wren (Thryomanes b e w i c k i i ) s h r u b l a n d 

common w i n t e r i n g 

abundant r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

Uncommon C h a r a c t e r i s t i c S p e c i e s 

Marsh hawk ( C i r c u s c y a n e u s ) f i e l d s 

Pigeo'n hawk ( F a l c o c o l u m b a r i u s ) f i e l d s 

Sparrow hawk' ( F a l c o s p a r v e r i u s ) v a r i a b l e 

S h o r t - e a r e d owl ( A s i o flammeus) f i e l d s 

Vaux's s w i f t (C^haetura v a u x i ) v a r i a b l e 

Y e l l o w - s h a f t e d f l i c k e r ( C o l a p t e s a u r i t i s ) 
v a r i a b l e 

T r e e Swallow ( I r l d o p r o c n e b i c o l o r ) o v e r f i e l d s 

N o r t h e r n s h r i k e ( L a n l u s e x c u b i t o r ) v a r i a b l e 

L a p l a n d L o n g s p u r ( C a l c a r i u s l a p p o n i c u s ) 
f i e l d s 

Snow b u n t i n g ( P I e c t o p h e n a x n i v a l i s ) f i e l d s 

uncommon w i n t e r i n g 

uncommon w i n t e r i n g 

uncommon r e s i d e n t 

uncommon w i n t e r i n g 

uncommon summer 
v i s i t o r 

uncommon w i n t e r i n g 

uncommon summer 
v i s i t o r 

uncommon w i n t e r i n g 

uncommon m i g r a n t 

uncommon w i n t e r i n g 
uncommon m i g r a n t 

F o r e s t l a n d (F^^) (open c o n i f e r o u s , d e c i d u o u s or mixed f o r e s t -
m a i n l y w i t h i n G u l f I s l a n d s B i o t i c A r e a ) 

Abundant or common c h a r a c t e r i s t i c s p e c i e s 

S h arp-shinned.hawk ( A c c i p i t e r s t r i a t u s ) 
v a r i a b l e 

common w i n t e r i n g 
uncommon r e s i d e n t 

C o o p e r ' s hawk ( A c c i p i t e r c o o p e r i i ) v a r i a b l e common r e s i d e n t 
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R e d - t a i l e d hawk (Buteo j a m a i c e n s i s ) v a r i a b l e 

B l u e g r o u s e (Dendragapus o b s c u r u s ) c o n i f e r o u s 

R u f f e d g r o u s e (Bonasa u m b e l l u s ) mixed 

B a n d - t a i l e d p i g e o n (Columba f a c i a t a ) 

Rock dove (Columba l i v i a ) 

v a r i a b l e 

( r e s i d e n t i a l ) 

S c r e e c h owl (Otus a s i o ) v a r i a b l e 

Common n i g h t h a w k ( C h o r d e i l e s m i n o r ) v a r i a b l e 

Rufous hummingbird ( S e l a s p h o r u s r u f u s ) 
v a r l a b l e 
( r e s i d e n t i a l ) 

R e d - s h a f t e d f l i c k e r ( C o l a p t e s c a f e r ) 
v a r i a b l e 

P l l e a t e d woodpecker (Dryocopus p i l e a t u s ) 
c o n i f e r o u s & 
mixed 

H a i r y woodpecker (Dendrocopos v i l l o s u s ) 
c o n i f e r o u s ' & 
mixed 

Downy woodpecker ( D e n d r o c o p o s p u b e s c e n s ) mixed 

S t a t u s 

common r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 
uncommon w i n t e r i n g 

abundant r e s i d e n t 
( i n t r o d u c e d ) 

commong r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

c o mm on r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 

T r a i l l ' s f l y c a t c h e r (Empidonax t r a i l l l i ) 
d e c i d u o u s 

W e s t ern f l y c a t c h e r (Empidonax d i f f i c i l i s ) 
d e c i d u o u s & 
mixed 

O l i v e - s i d e d f l y c a t c h e r ( N u t t a l l o r n l s b o r e a l i s ) 
c o n i f e r o u s & 
mixed 

S t e l l e r ' s j a y ( C y a n o c i t t a s t e l l e r i ) mixed 

Common r a v e n ( C o r v u s c o r a x ) c o n i f e r o u s 

N o r t h w e s t e r n crow ( C o r v u s c a u r i n u s ) mixed 
( r e s i d e n t i a l ) 

C h e s t n u t - b a c k e d c h i c k a d e e ( P a r u s r u f e s c e n s ) 
v a r i a b l e 

Common b u s h t i t ( P s a l t r i p a r u s minimus) 
v a r i a b l e (where 
ocean s p r a y H o l o d i s c u s 
d i s c o l o r i s abundant) 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

common r e s i d e n t 

abundant r e s i d e n t 

abundant, r e s i d e n t 

common r e s i d e n t 



144 

Name H a b i t a t 

Brown c r e e p e r ( C e r t h l a f a m l l l a r l s ) mixed & 
c o n i f e r o u s 

House wren ( T r o g l o d y t e s aedon) v a r i a b l e 
( r e s i d e n t i a l ) 

W i n t e r wren ( T r o g l o d y t e s t r o g l o d y t e s ) 
c o n i f e r o u s & 
mixed 

Bewick's wren (Thryomanes b e w i c k i i ) v a r i a b l e 
( r e s i d e n t i a l ) 

R o b i n (Turdus m i g r a t o r i u s ) 

V a r i e d t h r u s h ( I x o r e u s n a e v i u s ) 

v a r l a b l e 
( r e s i d e n t i a l ) 

c o n i f e r o u s & 
mixed 

Hermit t h r u s h ( H y l o c i c h l a g u t t a t a ) c o n i f e r o u s & 
mixed 

Swainson's t h r u s h ( H y l o c i c h l a u s t u l a t a ) 
mixed 

G o l d e n - c r o w n e d k i n g l e t ( R e g u l u s s a t r a p a ) 
c o n i f e r o u s 

Ruby-crowned k i n g l e t ( R e g u l u s c a l e n d u l a ) 
c o n i f e r o u s & 
mixed 

Cedar waxwing ( B o m b y c i l l a cedrorum) v a r i a b l e 

S o l i t a r y v i r e o ( V i r e o s o l i t a r i u s ) mixed & 
c o n i f e r o u s 

Orange-crowned w a r b l e r ( V e r m i v o r a c e l a t a ) 
b r u s h y f o r e s t 

W a r b l i n g v i r e o ( V i r e o g i l v u s ) d e c i d u o u s & 
mixed 

Y e l l o w w a r b l e r ( D e n d r o i c a p e t e c h i a ) d e c i d u o u s 
( r e s i d e n t i a l ) 

Audubon's w a r b l e r ( D e n d r o i c a a u d u b o n i ) 
c o n i f e r o u s 

S t a t u s 

common r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

abundant r e s i d e n t 

common w i n t e r 
r a r e n e s t i n g 
r e s i d e n t 

uncommon w i n t e r i n g 

common summer 
v i s i t o r 

common r e s i d e n t 

uncommon w i n t e r i n g 
common m i g r a n t 

common summer 
v i s i t o r ; uncommon 
w i n t e r i n g 

common summer 
v i s i t o r 

abundant summer 
v i s i t o r , r a r e 
n e s t i n g r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r ; common 
m i g r a n t 

common summer 
v i s i t o r 
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Townsend's w a r b l e r ( D e n d r o i c a t o w n s e n d l ) 
c o n i f e r o u s 

S t a t u s 

common summer 
v i s i t o r 

M a c g i l l i v r a y ' s w a r b l e r ( O p o r o r n i s t o l m i e i ) 
mixed ( b r u s h y ) common summer 

v i s i t o r 

W i l s o n ' s w a r b l e r ( W i l s o n i a p u s i l l a ) v a r i a b l e ( b r u s h y ) common summer 
> , v i s i t o r 

House s p a r r o w ( P a s s e r d o m e s t i c u s ) v a r i a b l e ( b r u s h y common r e s i d e n t 
r e s i d e n t i a l ) 

P u r p l e f i n c h ( C a r p o n d a c u s p u r p u r e u s ) 
v a r i a b l e common r e s i d e n t 

House f i n c h ( C a r p o n d a c u s miexicanus) v a r i a b l e 
( r e s i d e n t i a l ) common r e s i d e n t 

c o n i f e r o u s & 
mixed 

P i n e s i s k i n ( S p i n u s p i n u s ) 

A m e r i c a n g o l d f i n c h ( S p i n u s t r i s t i s ) d e c i d u o u s 

common r e s i d e n t 
uncommon w i n t e r i n g 

common summer 
v i s i t o r , uncommon 
r e s i d e n t 

R u f o u s - s i d e d towhee ( P i p i l o e r y t h r o p h t h a l m u s ) 
mixed ( b r u s h y ) abundant r e s i d e n t 

Oregon j u n c o (Junco o r e g a n u s ) v a r i a b l e 
( r e s i d e n t i a l ) abundant r e s i d e n t 

C h i p p i n g s p a r r o w ( S p i z e l l a p a s s e r i n a ) 
v a r i a b l e common summer 
( r e s i d e n t i a l ) v i s i t o r 

Fox s p a r r o w ( P a s s e r e l l a i l i a c a ) v a r i a b l e ( b r u s h y ) common w i n t e r i n g 

Song s p a r r o w ' ( M e l o s p i z a m e l o d i a ) v a r i a b l e ( b r u s h y ) abundant r e s i d e n t 

Uncommon C h a r a c t e r i s t i c S p e c i e s 

T u r k e y v u l t u r e ( C a t h a r t e s a u r a ) v a r l a b l e 

Sparrow hawk ( F a l c o s p a r v e r i u s ) open 

M o u r n i n g dove ( Z e n a i d u r o m a c r a u r a ) v a r i a b l e 

Saw-whet owl ( A e g o l i u s a c a d i u s ) v a r i a b l e 

uncommon summer 
v i s i t o r , abundant 
f a l l m i g r a n t 

uncommon r e s i d e n t 

uncommon r e s i d e n t 

uncommon m i g r a n t 
r a r e n e s t i n g 
r e s i d e n t 
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Pygmy owl ( G l a u c i d i u m gnoma) c o n i f e r o u s uncommon r e s i d e n t 

Y e l l o w - s h a f t e d f l i c k e r ( C o l a p t e s a u r i t u s ) 
v a r i a b l e uncommon w i n t e r i n g 

P u r p l e m a r t i n (Progne s u b i s ) c o n i f e r o u s uncommon summer 
v i s i t o r 

W e stern b l u e b i r d * ( S i a l i a m e x i c a n a ) mixed & r a r e n e s t i n g 
c o n i f e r o u s r e s i d e n t 

Towsend's s o l i t a i r e ( M y a d e s t e s t o w n s e n d i ) uncommon w i n t e r i n g 
mixed & uncommon m i g r a n t 
c o n i f e r o u s 

N o r t h e r n s h r i k e ( L a n l u s e x c u b i t o r ) v a r i a b l e uncommon w i n t e r i n g 

H u t t o r i ' s v i r e o ( V i r e o h u t t o n i ) uncommon r e s i d e n t 

M y r t l e w a r b l e r ( D e n d r o i c a c o r o n a t a ) c o n i f e r o u s & uncommon m i g r a n t 
mixed 

B l a c k - t h r o a t e d g r e y w a r b l e r ( D e n d r o i c a n i g r e s c e n s ) uncommon summer 
mixed v i s i t o r 

W e stern t a n a g e r ( P i r a n g a l u d o v l c i a n a ) uncommon summer 
v a r i a b l e v i s i t o r 

B l a c k - h e a d e d g r o s b e a k ( P h e u c t i c u s m e l a n o c e p h a l u s ) uncommon summer 
v a r i a b l e v i s i t o r 

E v e n i n g g r o s b e a k ( H e s p e r I p h o n a v e s p e r t l n a ) uncommon r e s i d e n t 
c o n i f e r o u s ( e r a t l c ) 

Red c r o s s b i l l ( L o x i a c u r v i r o s t r a ) c o n i f e r o u s uncommon r e s i d e n t 
( e r a t l c ) 

S l a t e - c o l o u r e d j u n c o (Junco h y e m a l i s ) c o n i f e r o u s & uncommon w i n t e r i n g 
mixed 

Y e l l o w - b e l l i e d s a p s u c k e r ( S p h y r a p i c u s v a r i u s ) uncommon w i n t e r i n g 
c o n i f e r o u s & 
mixed 

F o r e s t l a n d (F.) ( c l o s e d c o n i f e r o u s f o r e s t - m a i n l y w i t h i n C o a s t 
F o r e s t B i o t i c A r e a ) 

Common C h a r a c t e r i s t i c S p e c i e s 
S h a r p - s h i n n e d hawk ( A c c l p i t e r s t r i a t u s ) common w i n t e r i n g 

*̂  — ' uncommon r e s i d e n t 

B l u e g r o u s e (Dendragapus o b s c u r u s ) common r e s i d e n t 

*Has a p p a r e n t l y d e c l i n e d due to l o s s of h a b i t a t and i n f l u e n c e o f 
i n t r o d u c e d a l i e n s . 
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Common ni g h t h a w k ( C h o r d e i l e s m i n o r ) 

B l a c k s w i f t ( C y p s e l o l d e s n i g e r ) 

P l l e a t e d woodpecker ( D r y o c o p u s p i l e a t u s ) 

Y e l l o w - b e l l i e d s a p s u c k e r ( S p h g r a p i c u s v a r i u s ) 

H a i r y woodpecked (Dendrocopos v i l l o s u s ) 

W e s t e r n f l y c a t c h e r (Empidonax d i f f i c i l i s ) 

W e stern wood pewee (Contopus s o r d l d u l u s ) 

O l i v e - s i d e d f l y c a t c h e r ( N u t t a l l o r n l s b o r e a l i s ) 

S t e l l e r ' s J a y ( C y a n o c i t t a s t e l l e r i ) 

Common r a v e n ( C o r v u s c o r a x ) 

C h e s t n u t - b a c k e d c h i c k a d e e ( P a r u s r u f e s c e n s ) 

R e d - b r e s t e d n u t h a t c h ( S i t t a c a n a d e n s i s ) 

Brown c r e e p e r ( C e r t h i a f a m i l i a r i s ) 

W i n t e r wren ( T r o g l o d y t e s t r o g l o d y t e s ) 

V a r i e d t h r u s h ( I x o r e u s n a e v i u s ) 

H e r m i t t h r u s h ( H y l o c l c h l a g u t t a t a ) 

G olden-crowned k i n g l e t ( R e g u l u s s a t r a p a ) 

Ruby-crowned k i n g l e t ( R e g u l u s c a l e n d u l a ) 

Audubon's w a r b l e r ( D e n d r o i c a t o w n s e n d i ) 

Townsend's w a r b l e r ( D e n d r o i c a t o w n s e n d i ) 

S t a t u s 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

uncommon w i n t e r i n g 

common r e s i d e n t 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common summer 
v i s i t o r 

common r e s i d e n t 

common r e s i d e n t 

abundant r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 

common w i n t e r i n g 
r a r e n e s t i n g 
r e s i d e n t 

common summer 
v i s i t o r 

common r e s i d e n t 

common w i n t e r i n g 

common summer v i s i t o r 
r a r e n e s t i n g 
r e s i d e n t 

common summer v i s i t o r 
r a r e n e s t i n g 
r e s i d e n t 

W e s t e r n t a n a g e r ( P i r a n g a l u d o v l c i a n a ) uncommon summer 
v i s i t o r 
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P i n e s i s k i n ( S p i n a s p i n u s ) 

C h i p p i n g s parrow ( S p i z e l l a p a s s e r i n a ) 

Golden-crcwned sparrow ( Z o n o t r i c h i a a t r i c a p i l l a ) 

Fox s parrow ( P a s s e r e l l a i l i a c a ) 

Uncommon c h a r a c t e r i s t i c s p e c i e s 

Grey j a y ( P e p i s o r e u s c a n a d e n s i s ) 

S h o r t - e a r e d owl ( A s i o flammeus) 

Saw-whet owl ( A e g o l l u s a c a d l u s ) 

B l a c k s w i f t ( C y p s e l o l d e s n i g e r ) 

Y e l l o w - b e l l i e d s a p s u c k e r ( S p h y r a p i c u s v a r i u s ) 

R e d - b r e a s t e d s a p s u c k e r ( S p h y r a p i c u s v a r i u s ) 

W e s t e r n wood pewee (Contopus s o r d l d u l u s ) 

Hermit t h r u s h ( H y l o c l c h l a g u t t a t a ) 

Townsend's s o l i t a i r e (Myadestes t o w n s e n d i ) 

M y r t l e w a r b l e r ( D e n d r o i c a c o r o n a t a ) 

E v e n i n g g r o s b e a k ( H e s p e r I p h o n a v e s p e r t j n a ) 

Red c r o s s b i l l ( L o x i a c u r v i r o s t r a ) 

S l a t e - c o l o u r e d j u n c o (Junco h y e m a l i s ) 

C o a s t a l H a b i t a t (C ) ( B e a c h e s , t i d a l m u d f l a t s , 

s h a l l o w c o a s t a l w a t e r s ) 

Common or abundant c h a r a c t e r i s t i c s p e c i e s 

Common l o o n ( G a v i a imma) l a g o o n s 

S t a t u s 

common r e s i d e n t 
uncommon w i n t e r i n g 

common summer 
v i s i t o r 

common w i n t e r i n g 

common w i n t e r i n g 
r a ^ e n e s t i n g 
r;es i d e n t 

uncommon w i n t e r i n g 
( u n c e r t a i n ) 

uncommon w i n t e r i n g 
uncommon m i g r a n t 

uncommon m i g r a n t 
r a r e n e s t i n g 
r e s i d e n t 

uncommon summer 
v i s i t o r 

uncommon w i n t e r i n g 

uncommon r e s i d e n t 

abundant summer 
v i s i t o r 

uncommong w i n t e r i n g 

uncommon w i n t e r i n g 

uncommon m i g r a n t 

uncommon r e s i d e n t 

uncommon r e s i d e n t 

uncommon w i n t e r i n g 

e s t u a r i e s , l a g o o n s , 

common w i n t e r i n g 
unco mm on r e s i d e n t 
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R e d - t h r o a t e d l o o n ( G a v i a S t e l l a t a ) l a g o o n s 

Red-necked g r e b e ( P o d i c e p s g r i s e g e n a ) 
l a g o o n s 

Horned g r e b e ( P o d i c e p s a u r i t u s ) l a g o o n s 

E a r e d g r e b e ( P o d i c e p s c a s p i c u s ) l a g o o n s 

W e s t e r n g r e b e (Aechmophorus o c c i d e n t a l i s ) 
l a g o o n s 

D o u b l e - c r e s t e d c o r m o r a n t ( P h a l a c r o c o r a x a u r i t u s ) 
l a g o o n s 

G r e a t b l u e h e r o n ( A r d e a h e r o d i a s ) t i d a l f l a t s , 
e s t u a r i e s 

Canada goose ( B r a n t a c a n a d e n s i s ) e s t u a r i e s , 
l a g o o n s 

B'lack b r a n t ( B r a n t a n i g r i c a n s ) 

M a l l a r d (Anas p l a t y r h y n c h o s ) 

P i n t a i l (Anas a c u t a ) 

t i d a l f l a t s , 
e s t u a r i e s 

e s t u a r i e s , 
l a g o o n s 

e s t u a r i e s , 
l a g o o n s 

G r e e n-winged t e a l (Anas c a r o l i n e n s i s ) e s t u a r i e s , 
l a g o o n s 

A m e r i c a n widgeon (Mareca a m e r i c a n a ) e s t u a r i e s , 
l a g o o n s 

S h o v e l e r ( S p a t u a l c l y p e a t a ) 

C a n v a s b a c k ( A y t h y a v a l i s i n e r i a ) 

L e s s e r scaup ( A y t h y a a f f i n i s ) 

G r e a t e r scaup ( A y t h y a m a r i l a ) 

e s t u a r i e s , 
l a g o o n s 

es t u a r i e s , 
l a g o o n s 

l a g o o n s 

l a g o o n s & 
s h a l l o w c o a s t 
w a t e r s 

Common G o l d e n e y e ( B u c e p h a l a c l a n g u l a ) l a g o o n s 

S t a t u s • 

common w i n t e r i n g 

common w i n t e r i n g 
ra r e , n o n - n e s t i n g 
r e s i d e n t 

abundant w i n t e r i n g 

uncommon w i n t e r i n g 

common w i n t e r i n g 

common r e s i d e n t 

common r e s i d e n t 

common r e s i d e n t 
common m i g r a n t 

abundant m i g r a n t 

abundant r e s i d e n t 
abundant w i n t e r i n g 

abundant w i n t e r i n g 

abundant w i n t e r i n g 
r a r e n e s t i n g 
r e s i d e n t 

abundant w i n t e r i n g 

common w i n t e r i n g 

•common w i n t e r i n g 

abundant w i n t e r i n g 

abuncfen t w i n t e r i n g 

n o n - n e s t i n g 
w i n t e r v i s i t o r 
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B u f f i e h e a d ( B u c e p h e l a a l b e o l a ) l a g o o n s 

Ruddy duck (Oxyura j a m a i c e n s i s ) l a g o o n s 

B l a c k o y s t e r c a t c h e r (Haemantopus bachmani) 
s h o r e 
( T r i a l I s l a n d ) 

S emipalmated p l o v e r ( C h a r a d r i u s s e m i p a l m a t u s ) 
s h o r e 

B l a c k - b e l l i e d p l o v e r ( S q a t r a r o l a s q u a t a r o l a ) 
s h o r e 

S u r f b i r d ( A p h r i z a v i r g a t a ) r o c k y s h o r e 

B l a c k t u r n s t o n e ( A r e n a r i a m e l a n o c e p h a l a ) 
s h o r e 

S p o t t e d s a n d p i p e r ( A c t i t l s m a c u l a r i a ) 
s h o r e 

Rock s a n d p i p e r ( E r o l i a p t i l o c n e m i s ) s h o r e 

L e a s t s a n d p i p e r ( E r o l i a m i n u t i l l a ) s h o r e 

D o w i t c h e r (Llmnodromus sp.) s h o r e , 

m u d f l a t s 

W e s t e rn s a n d p i p e r ( E r e u n e t e s m a u r i ) s h o r e 

N o r t h e r n p h a l a r o p e ( L o b i p e s l o b a t u s ) 
s h o r e 

G l a u c o u s - w i n g e d g u l l ( L a r u s g l a u c e s c e n s ) 

v a r l a b l e 

H e r r i n g g u l l ( L a r u s a r g e n t a t u s ) v a r i a b l e 

C a l i f o r n i a g u l l ( L a r u s c a l i f o r n i c u s ) v a r i a b l e 

Mew g u l l ( L a r u s canus) v a r i a b l e 

B o n a p a r t e ' s g u l l ( L a r u s p h i l a d e l p i a ) v a r i a b l e 

Heermann's g u l l ( L a r u s h e e r m a n n i ) v a r i a b l e 

Common t e r n ( S t e r n a h i r u n d o ) v a r i a b l e 

B e l t e d k i n g f i s h e r ( M e g a c e r y l e a l c y o n ) s h o r e 
& l a g o o n 

S t a t u s 

n o n - n e s t i n g 
w i n t e r i n g v i s i t o r 

abundant w i n t e r i n g 

common r e s i d e n t 

common m i g r a n t . 

common w i n t e r i n g 

common w i n t e r i n g 

abundant w i n t e r i n g 

common m i g r a n t 
uncommon n o n - n e s t i n g 
r e s i d e n t 

common w i n t e r i n g 

abundant m i g r a n t 

common m i g r a n t 

abundant m i g r a n t 

common m i g r a n t 

abundant r e s i d e n t 

common w i n t e r i n g 

common m i g r a n t 

abundant w i n t e r i n g 

abundant m i g r a n t 
uncommon summer 
v i s i t o r 

common m i g r a n t 

common m i g r a n t 

common r e s i d e n t 
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T rumpeter swan ( O l o r b u c c i n a t o r ) e s t u a r i e s 

W h i t e - f r o n t e d g o o s e ( A n s e r a l b i f r o n s ) e s t u a r i e s 
& l a g o o n s 

Snow goose (Chen h y p e r b o r e a ) 

B l u e - w i n g e d t e a l (Anas d i s c o r s ) 

Cinnamon t e a l (Anas c y a n o p t e r a ) 

e s t u a r i e s 
& l a g o o n s 

e s t u a r i e s 
& l a g o o n s 

es t u a r i e s 
& l a g o o n s 

E u r o p e a n widgeon (Mareca p e n e l o p e ) e s t u a r i e s 
& l a g p o n s 

Redhead ( A y t h y a a m e r i c a n a ) e s t u a r i e s 
& l a g o o n s 

Barrow's g o l d e n e y e ( B u c e p h a l a i s l a n d i c a ) 
e s t u a r i e s 
& l a g o o n s 

A m e r i c a n G o l d e n p l o v e r ( P l u v i a l i s dominca) 
s h o r e 

Whimbrel (Numenius phaeopiis) s h o r e 

Wandering t a t t l e r ( H e t e r o s c e l u s incanum) 

s h o r e 

B a i r d ' s s a n d p i p e r ( E r o l i a b a i r d i i ) s h o r e 

S a n d e r l i n g ( C r o c e t h i a a l b a ) s h o r e 

W e s t e r n g u l l ( L a r u s o c c i d e n t a l i s ) v a r i a b l e 

F r a n k l i n ' s g u l l ( L a r u s p i p i x a n s ) v a r i a b l e 

B l a c k - l e g g e d k i t t i w a k e ( R i s s a t r i d a c t y l a ) 
v a r i a b l e 

C o a s t a l H a b i t a t ( C 2 ) ( C o a s t l i t t o r a l m a r i n e w a t e r s , 

s h o r e l i n e ) 

Common or Abundant C h a r a c t e r i s t i c S p e c i e s 

Y e l l o w - b i l l e d l o o n ( G a v i a a d a m s i i ) 

A r c t i c l o o n ( G a v i a a r c t i c a ) 

S t a t u s 

uncommon w i n t e r i n g 

uncommon w i n t e r 
v i s i t o r ; uncommon 
m i g r a n t 

uncommon w i n t e r 
v i s i t o r 

uncommon w i n t e r 
v i s i t o r 

uncommon summer 
v i s i t o r 

uncommon w i n t e r 
v i s i t o r 

uncommon.winter 
v i s i t o r 

uncommon w i n t e r 
v i s i t o r 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon w i n t e r 
v i s i t o r 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon m i g r a n t 

r o c k y i s l e t s and 

r a r e w i n t e r v i s i t o r 

common w i n t e r 
v i s i t o r 
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R e d - t h r o a t e d l o o n ( G a v i a s t e l l a t a ) 

Red-necked g r e b e ( P o d i c e p s g r l s e g e n a ) 

H o r n e d . g r e b e ( P o d i c e p s a u r i t u s ) 

E a r e d grebe ( P o d i c e p t s c a s p i c u s ) 

Western g r e b e (Aechmophorus o c c i d e n t a l l s ) 

D o u g l e - c r e s t e d c o r m o r a n t ( P h a l a c r o c o r a x a u r i t u s ) 

B r a n d t ' s c o r m o r a n t ( P h a l a c r o c o r a x p e n i c i l l a t u s ) 

P e l a g i c c o r m o r a n t ( P h a l a c r o c o r a x p e l a g i c y t s ) 

G r e a t e r scaup ( A y t h y a m a r i l a ) 

L e s s e r scaup ( A y t h y a a f f l n i a ) 

Common g o l d e n e y e ( B u c e p h a l a c l a n g u l a ) 

B u f f l e h e a d ( B u c e p h e l a a l b e o l a ) 

Oldsquaw ( C l a n g u l a h y e m a l i s ) 

H a r l e q u i n duck ( H i s t r i o n i c u s h i s t r i o n i c u s ) 

W h ite-winged s c o t e r ( M e l a n i t t a d e g l a n d l ) 

S u r f s c o t e r ( M e l a n i t t a p e r p i c i l l a t a ) 

P a r a s i t i c j a e g e r ( S t e r c o r a r i u s p a r a s i t i c u s ) 

G l a u c o u s - w i n g e d g u l l ( L a r u s g l a u c e s c e n s ) 

H e r r i n g g u l l ( L a r u s a r g e n t a t u s ) 

common w i n t e r 
v i s i t o r 

common w i n t e r 
v i s i t o r ; r a r e 
n o n - n e s t i n g v i s i t o r 

abundant w i n t e r 
v i s i t o r 

common w i n t e r 
v i s i t o r 

abundant w i n t e r 
v i s i t o r ; uncommon 
r e s i d e n t 

common r e s i d e n t 

common w i n t e r 

abundant r e s i d e n t 

abundant w i n t e r 
v i s i t o r 

abundant w i n t e r 
v i s i t o r 

abundant w i n t e r 
v i s i t o r 

abundant w i n t e r 
v i s i t o r 

common w i n t e r 
v i s i t o r 

common n o n - n e s t i n g 
r e s i d e n t 

abundant w i n t e r 
v i s i t o r 

abundant w i n t e r 
v i s i t o r 

common m i g r a n t 

abundant r e s i d e n t 

common w i n t e r 
v i s i t o r 

C a l i f o r n i a g u l l ( L a r u s c a l i f o r n i c u s ) common m i g r a n t 
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Name H a b i t a t S t a t u s 

Mew g u l l ( L a r u s c a n u s ) . 

B o n a p a r t e ' s g u l l ( L a r u s P h i l a d e l p h i a ) 

Heermann's g u l l ( L a r u s h e e r m a n n i ) 

Common t e r n ( S t e r n a h i r u n d o ) 

Common murre ( U r i a a a l g e ) 

P i g e o n g u i l l e m o t (Cepphus columba) 

M a r b e l e d m u r r e l e t (Brachyramphus marmoratum) 

R h i n o c e r o s a u k l e t ( C e r o r h i n c a m o n o c e r a t a ) 

abundant w i n t e r 
v i s i t o r 

a bundant m i g r a n t 
uncommon summer 
v i s i t o r 

common.migrant 

common m i g r a n t 

common w i n t e r 
v i s i t o r 

common r e s i d e n t 

common r e s i d e n t 

common summer 
v i s i t o r ; uncommon 
r e s i d e n t 

Uncommon C h a r a c t e r i s t i c S p e c i e s 

Common s c o t e r ( M e l a n i t t a p e r s p i c i l l a t a ) 

W e s t e r n g u l l ( L a r u s o c c i d e n t a l i s ) 

F r a n k l i n ' s g u l l ( L a r u s p i p i x c a n ) 

B l a c k - l e g g e d k i t t i w a k e ( R i s s a t r i d a c t y l a ) 

A n c i e n t m u r r e l e t ( S y n t h l i b o r a m p h u s antiquum) 

T u f t e d P u f f i n (Lunda c i r r h a t a ) 

R a r e, or V a g r a n t S p e c i e s 

Fulmar ( F u l m a r i s g l a c i a l i s ) c o a s t l i t t o r a l 

S ooty s h e a r w a t e r ( P u f f i n u s g r i s e u s ) c o a s t l i t t o r a l 

S l e n d e r - b i l l e d s h e a r w a t e r ( P u f f i n u s t a n v i r o s t r i s ) 
c o a s t l i t t o r a l 

F o r k - t a i l e d p e t r e l (Oceanodroma f u r c a t a ) 
c o a s t l i t t o r a l 

G r een h e r o n ( B u t o r i d e s v i r e s c e n s ) w e t l a n d s , 
( L a k e s , bogs) 

uncommon w i n t e r 
v i s i t o r 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon m i g r a n t 

uncommon w i n t e r 
v i s i t o r 

uncommon summer 
v i s i t o r 

r a r e m i g r a n t 

r a r e m i g r a n t 

r a r e m i g r a n t 

r a r e m i g r a n t 

r a r e n e s t i n g 
r e s i d e n t 
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Name 

Goshawk ( A c c i p i t e r g e n t l l l s ) 

Swainson's hawk (Buteo swai.nsoni) 

R o u g h - l e g g e d hawk (Buteo l a g o p u s ) 

G o l d e n e a g l e ( A q u i l a c h r y s a e t o s ) 

G y r f a l c o n ( F a l c o r u s t i c o l u s ) 

P e r e g r i n e f a l c o n ( F a l c o p e r g r i n u s ) open l a n d s , 
. . . o p e n f o r e s t s 

M o u n t a i n q u a i l ( O r e o r t y n p i c t u s ) open f o r e s t s 
( b r u s h y ) 

Gray p a r t r i d g e ( P e r d i x p e r d i x ) open l a n d s 

H a b i t a t 

open & c l o s e d 
f o r e s t 

open f o r e s t & 
f i e l d s 

open l a n d s 
( w e t l a n d s ) 

v a r i a b l e 

S a n d h i l l c r a n e (Grus canadens^is) 

V i r g i n i a r a i l ( R a l l u s l i m i c o l a ) 

open l a n d s 

w e t l a n d s (bogs) 

S o l i t a r y s a n d p i p e r ( T r i n g a s o l i t a r i a ) 
w e t l a n d s 
( s t r e a m s i d e s ) 

L e s s e r y e l l o w l e g s ( T a t a n u s f l a v i p e s ) 
w e t l a n d s , 
c o a s t a l s h o r e 

Knot ( C a l i d r i s c a n u t u s ) s t r e a m s i d e , 
s h o r e 

S h a r p - t a i l e d s a n d p i p e r ( E r o l i a o c u m i n a t a ) 
w e t l a n d s 

M a r b l e d godwit ( L i m o s a f e d o a ) c o a s t a l s h o r e 

R i n g - b i l l e d g u l l ( L a r u s d e l o w a r e n s i s ) 
c o a s t a l s h o r e 
& w a t e r s 

S a b i n e ' s g u l l (Xema s a b i n a ) c o a s t a l s h o r e 
& w a t e r s 

C a s s i n ' s a u k l e t (Ptychoramphus a l e u t i c a ) 
c o a s t a l w a t e r s 

S t a t u s 

r a r e w i n t e r 
v i s i t o r ; r a r e 
n e s t i n g r e s i d e n t 

r a r e m i g r a n t 

r a r e w i n t e r 
v i s i t o r 

r a r e m i g r a n t 

r a r e w i n t e r 
v i s i t o r 

r a r e n e s t i n g 
r e s i d e n t 

r a r e n e s t i n g 
r e s i d e n t 
( i n t r o d u c e d ) 

r a r e n e s t i n g 
r e s i d e n t 

r a r e m i g r a n t 

uncommon r e s i d e n t 

r a r e m i g r a n t 

uncommon m i g r a n t 

uncommon m i g r a n t 

unc ommon 

r a r e m i g r a n t 

r a r e m i g r a n t 

r a r e m i g r a n t 

r a r e m i g r a n t 
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Name 

Barn owl ( T y t o a l b a ) 

H a b i t a t 

open l a n d 

S t a t u s 

r a r e n e s t i n g 
r e s i d e n t 

G r e a t h o r n e d owl (Bubo v i r g i n a n u a ) open f o r e s t s r a r e n e s t i n g 
r e s i d e n t 

Snowy owl ( N y c t e a s c a n d i a c a ) open l a n d 

L e w i s ' woodpecker (Asyndesmus l e w i s ) open or 
c l o s e d f o r e s t 

r a r e w i n t e r 
v i s i t o r 

r e s i d e n t 

W e s t e r n k i n g b i r d ( T y r r a n u s v e r t i c a l i s ) 
c o a s t a l s h o r e uncommon 

Hammond's f l y c a t c h e r (Empidonax hammondii) 
open f o r e s t 

Horned l a r k ( E r e m o p h i l a a l p e s t r i s ) open l a n d 

C l a r k ' s n u t c r a c k e r ( N u c i f r a g a c o l u m b i a n a ) 
open f o r e s t 

r a r e summer 
v i s i t o r 

r a r e n e s t i n g 
r e s i d e n t 

M o u n t a i n b l u e b i r d ( S i a l i a c u r r u c o i d e s ) 
open l a n d ( s h r u b ) 
open f o r e s t 

uncommon 

uncommon 

Red-eyed v i r e o ( V i r e o o l i v a c e u s ) open f o r e s t 

N a s h v i l l e w a r b l e r ( V e r m i v o r a r u f l c a p i l l a ) 
open f o r e s t 

r a r e summer 
v i s i t o r 

r a r e m i g r a n t 

Y e l l o w - h e a d e d b l a c k b i r d ( X a n t h o c e p h a l u s x a n t h o c e p h a l u s ) 
w e t l a n d , open uncommon 
l a n d 

L u z u l i b u n t i n g ( P a s s e r i n a amoena) open f o r e s t 

V e s p e r sparrow ( P o o e c e t e s g r a m l n e u s ) 

uncommon 

uncommon 
open l a n d ( s h r u b s ) 

H a r r i s s p a r r o w ( Z o n o t r i c h i a q u e r u l a ) 
open f o r e s t r a r e w i n t e r 

v i s i t o r 
W h i t e - t h r o a t e d s p a r r o w ( Z o n o t r i c h i a a l b u c o l l i s ) r a r e w i n t e r 

open f o r e s t v i s i t o r 
( b r u s h y , r e s i d e n t i a l ) 
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N o t e s 

s t a t u s : r e f e r s t o s t a t u s i n • t h e C a p i t a l R e g i o n a l D i s t r i c t 
s t u d y a r e a . 

a b u n d a n t : e a s i l y o b s e r v a b l e o n a n y d a y i n t h e a p p r o p r i a t e s e a s o n 
a n d h a b i t a t . 

common: r e c o r d e d a n n u a l l y by m o s t b i r d w a t c h e r s . 

uncommon: r e c o r d e d a n n u a l l y b y a t l e a s t o n e b i r d w a t c h e r b u t n o t 
b y m o s t . 

r a r e : n o t r e c o r d e d a n n u a l l y b y p a r t i c i p a t i n g b i r d w a t c h e r s o f 
t h e n a t u r a l h i s t o r y s o c i e t y . 

v a g r a n t : o u t s i d e t h e n o r m a l r a n g e o f t h e s p e c i e s , v e r y f e w r e c o r d s 
r e p o r t e d . 
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RECREATION 

D.R. Benn 

INTRODUCTION 

The r e c r e a t i o n maps ( F i g u r e s 18 and 19) p r e s e n t i n f o r m a t i o n 
p r i m a r i l y g a i n e d by e x a m i n a t i o n of a i r p h o t o g r a p h s of t h e s t u d y 
a r e a augmented by some f i e l d c h e c k i n g . N a t u r a l f e a t u r e s a r e i d e n t i 
f i e d and l i t t l e a t t e m p t w a s made to s u r v e y p r e s e n t a c c e s s to b e a c h e s 
or f a c i l i t i e s s u c h as b o a t l a u n c h i n g ramps, t h e a t r e s , p a r k s and 
c o m m e r c i a l r e c r e a t i o n f e a t u r e s . Some of t h e s e f a c i l i t i e s a r e 
i n d i c a t e d on the P r e s e n t Land Use map. F i g u r e 20. 

The emphasis on n a t u r a l r e c r e a t i o n f e a t u r e s i s w a r r a n t e d f o r 
a number o f r e a s o n s . The C a p i t a l R e g i o n a l D i s t r i c t i s p r i m a r i l y 
i n t e r e s t e d i n o b t a i n i n g i n f o r m a t i o n t h a t w i l l be u s e f u l i n l a n d 
use a l l o c a t i o n d e c i s i o n s . The i d e n t i f i c a t i o n o f n a t u r a l r e c r e a t i o n 
f e a t u r e s , t h e i r d i s t r i b u t i o n and e x t e n t , may a i d i n t h e p r e s e r v a 
t i o n o f t h e s e r e c r e a t i o n a t t r a c t i o n s d u r i n g t h e a n t i c i p a t e d p e r i o d 
of u r b a n growth i n t h e g r e a t e r V i c t o r i a a r e a . In a d d i t i o n , a l t h o u g h 
man-made f a c i l i t i e s s u c h as swimming p o o l s a r e a v e r y I m p o r t a n t 
a s p e c t o f r e c r e a t i o n , the main f a c t o r s a f f e c t i n g t h e i r c r e a t i o n i s 
r e l a t e d to the p e o p l e ' s w i l l i n g n e s s to pay f o r them. On t h e o t h e r 
hand, n a t u r a l f e a t u r e s s u c h as b e a c h e s , v e g e t a t i o n , w i l d l i f e and 
a t t r a c t i v e l a n d s c a p e s a r e o f t e n t h e p r o d u c t o f many y e a r s o f n a t u r a l 
p r o c e s s e s . G i v e n moderate f i n a n c i a l r e s o u r c e s , t h e o p t i o n to b u i l d 
a swimming p o o l i s a l w a y s open. U n p l a n n e d u r b a n i z a t i o n o f an a t t r a c 
t i v e l a n d s c a p e e l i m i n a t e s the o p t i o n o f r e c r e a t i o n and h i g h e r q u a l i t y 
l i v e a b i l i t y a s s o c i a t e d w i t h n a t u r a l f e a t u r e s . 

The r e c r e a t i o n f e a t u r e s map s h o u l d n o t be used i n i s o l a t i o n . 
I t does not c o n t a i n a l l the d a t a p e r t i n e n t to r e c r e a t i o n v a l u e s . 
The r e q u i r e m e n t s f o r i n t e n s i v e use r e c r e a t i o n f a c i l i t i e s s uch as 
campgrounds, p a r k i n g l o t s and o t h e r s t r u c t u r e s a r e s i m i l a r to t h o s e 
f o r r e s i d e n t i a l and c o m m e r c i a l u s e s . In t h i s r e g a r d , r e f e r e n c e 
s h o u l d be made to l a n d f o r m , s o i l , c l i m a t e and w a t e r maps. C l o s e 
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a t t e n t i o n s h o u l d be p a i d t o o t h e r s o u r c e s of d a t a , p a r t i c u l a r l y 
t h e w i l d l i f e , f i s h e r y and v e g e t a t i o n maps f o r an a o p r o p r i a t e 
a p p r e c i a t i o n o f g r e a t e r V i c t o r i a ' s r e c r e a t i o n r e s o u r c e s ( s e e L i s t 
o f F i g u r e s ) . Keep i n mind a l s o t h a t t h i s d a t a i s a f i r s t a p p r o x i 
m a t i o n o n l y and does n o t e l i m i n a t e , t h e need f o r more d e t a i l e d 
i n v e n t o r i e s i n t h e f u t u r e . 

CONSIDERATION OF DATA 

The R e c r e a t i o n F e a t u r e map s h o u l d n o t be t r e a t e d as c o m p l e t e 
i n f o r m a t i o n on o u t d o o r r e c r e a t i o n . The i n v e n t o r y was done o v e r a 
s h o r t p e r i o d o f t i m e and c o n s i d e r a b l e d i f f i c u l t y was e x p e r i e n c e d 
i n o b t a i n i n g c e r t a i n t y p e s of i n f o r m a t i o n . 

(1) I n d i c a t i o n s a r e t h a t c o n s i d e r a b l e i n f o r m a t i o n on t h e 
h i s t o r y o f t h e a r e a e x i s t s . H owever, t h i s i n f o r m a t i o n i s s c a t t e r e d 
b etween v a r i o u s d e p a r t m e n t s o f g o v e r n m e n t ( f e d e r a l , p r o v i n c i a l , 
and l o c a l ) , u n i v e r s i t i e s , i n d i v i d u a l s and v a r i o u s p u b l i c a t i o n s . 
T h e r e a p p e a r s t o be no a t t e m p t t o c o o r d i n a t e o r s y n t h e s i z e t h i s 
d a t a , m a k i n g i t i m p o s s i b l e t o a d q u a t e l y c o v e r t h e h i s t o r y of t h e 
a r e a i n a s h o r t t i m e . 

(2) I n d i v i d u a l s t u d i e s on w a t e r p o l l u t i o n f o r s m a l l a r e a s e x i s t 
but a c o m p a r a t i v e summary f o r t h e C a p i t a l R e g i o n a l D i s t r i c t i s 
d i f f i c u l t t o make. T h e r e f o r e , w a t e r p o l l u t i o n was n o t c o n s i d e r e d 
a f a c t o r i n a s s e s s i n g b e a c h and w a t e r - b a s e d r e c r e a t i o n . C u r r e n t l y , 
o u t f a l l s a t M a c a u l a y P o i n t , C l o v e r P o i n t and C o r d o v a Bay e t c . , 
pose s e r i o u s l i m i t a t i o n s t o use o f g r e a t e r V i c t o r i a ' s b e a c h e s 
a e s t h e t i c a l l y as w e l l as f o r h e a l t h r e a s o n s . I n a d d i t i o n , a 
number of p o t e n t i a l a r e a s a r e r e n d e r e d u s e l e s s f o r r e c r e a t i o n a l 
s c u b a d i v i n g . P o l l u t i o n has r e s u l t e d i n t h e d i s t u r b a n c e of m a r i n e 
l i f e f o r m s and r e d u c e d u n d e r w a t e r v i s i b i l i t y . 

(3) A l a c k o f d e t a i l e d c l i m a t i c i n f o r m a t i o n , p a r t i c u l a r l y 
i n t h e h i g h l a n d s , makes i t d i f f i c u l t t o a d e q u a t e l y a s s e s s w i n t e r 
s p o r t p o t e n t i a l . S i m i l a r l y , g e n e r a l i z a t i o n s on w a t e r t e m p e r a t u r e s 
f o r swimming a r e b a s e d on v e r y l i m i t e d d a t a . 

(4) The s h o r t t i m e of t h e s t u d y d i d n o t p e r m i t an o r d e r l y 
s e q u e n c e o f i n f o r m a t i o n g a t h e r i n g . I d e a l l y , b a s e i n f o r m a t i o n on 
l a n d f o r m s , s o i l s , v e g e t a t i o n and c l i m a t e s h o u l d be made a v a i l a b l e 
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In advance o f I n t e r p r e t a t i o n s f o r r e c r e a t i o n . In a d d i t i o n , t h e 
r e c r e a t i o n p e r s o n n e l s h o u l d be p e r m i t t e d to make more o f an i n p u t 
i n t o the base i n f o r m a t i o n g a t h e r i n g so t h a t i t i s more m e a n i n g f u l 
f o r r e c r e a t i o n i n t e r p r e t a t i o n s . 

THE MAPS 

Two r e c r e a t i o n maps a r e s u p p l i e d : 1) The R e c r e a t i o n F e a t u r e s 
map; and 2) R e c r e a t i o n S i g n i f i c a n c e map, F i g u r e s 18 and 19 r e s p e c t i v e l y . 
The R e c r e a t i o n F e a t u r e map d e s c r i b e s t h e o c c u r r e n c e and d i s t r i 
b u t i o n o f r e c r e a t i o n f e a t u r e s and by i n f e r e n c e g i v e s an i n d i c a t i o n 
of the t y p e s o f r e c r e a t i o n a c t i v i t i e s w h ich a r e s u i t a b l e f o r 
d i f f e r e n t u n i t s o f l a n d . The R e c r e a t i o n S i g n i f i c a n c e map g i v e s 
an i n d i c a t i o n of the i m p o r t a n c e of d i f f e r e n t u n i t s of l a n d . The 
c a p a b i l i t y of the l a n d to s u p p o r t r e c r e a t i o n a c t i v i t i e s , the 
u n i q u e n e s s o f n a t u r a l f e a t u r e s , t h e a s s o c i a t i o n of f e a t u r e s common 
to a s i t e and a e s t h e t i c a t t r a c t i v e n e s s of an a r e a a r e the main 
f a c t o r s d e t e r m i n i n g the s i g n i f i c a n c e of a u n i t o f l a n d f o r r e c r e a t i o n . 

R e c r e a t i o n F e a t u r e s 
T w e n t v - t h r e e symbols a r e used to d e s c r i b e the r e c r e a t i o n 

l a n d s c a p e of t h e s t u d y a r e a . T h r e e a r e used to d e s i g n a t e d i f f e r e n t 
l e v e l s of s i t e c a p a b i l i t y f o r i n t e n s i v e use f a c i l i t i e s ; two d e s i g n a t e 
i m p o r t a n t b e a c h e s ; f i v e a r e used to d e s c r i b e b o a t i n g and w a t e r 
o r i e n t e d a c t i v i t i e s ; t h r e e f o r c u l t u r a l f e a t u r e s ; two f o r b i o t i c 
f e a t u r e s ; f i v e f o r s i t e s p e c i f i c u p l a n d f e a t u r e s ; and t h r e e symbols 
are used to d e s i g n a t e t h r e e d i s t i n c t b r o a d u p l a n d t y p e s . 
I n t e n s i t y o f Use 

The C a p i t a l R e g i o n a l D i s t r i c t embraces a p p r o x i m a t e l y 250 m i l e s 
of m a r i n e s h o r e l i n e , 50 m i l e s of f r e s h w a ter s h o r e l i n e and about 
100 m i l e s of s t r e a m s . These a r e the c r i t i c a l a r e a s f o r many forms 
of o u t d o o r r e c r e a t i o n and a t t r a c t t h e g r e a t e s t number of p e o p l e 
s e e k i n g r e c r e a t i o n a l e n j o y m e n t . The s h o r e l i n e s o f t h e s t u d y a r e a 
v a r y from g e n t l y s l o p i n g b e a c h e s to rugged s t e e p b e d r o c k e x p o s u r e s . 
F i v e c a t e g o r i e s a r e used to d e s c r i b e t h e p h y s i c a l c h a r a c t e r i s t i c s 
of the s h o r e l a n d s as t h e y r e l a t e to r e c r e a t i o n u s e . T h r e e c a t e g o r i e s , 
map symbols "K", "N", and "M" d e s c r i b e i n t e n s i t y of use w h i l e two 
c a t e g o r i e s , map symbols "B" and "G" d e s i g n a t e b e ach a r e a s . 
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Map S y m b o l - K I n t e n s i v e U s e R e c r e a t i o n - T h e s e a r e s i t e s i d e a l l y 
s u i t e d t o i n t e n s i v e r e c r e a t i o n u s e s u c h a s o r g a n i z e d c a m p i n g a l o n g 
t h e s h o r e l a n d s a n d / o r s t r e a m c o r r i d o r s . T e r r a i n i s f l a t t o g e n t l y 
s l o p i n g a n d m a t e r i a l s a r e c o a r s e t e x t u r e d a n d d e e p . T h e r e a r e f e w 
l i m i t a t i o n s f o r d e v e l o p m e n t i n t o c a m p s i t e s , r o a d s , p a r k i n g l o t s , b u i l d 
i n g s , o r o t h e r f a c i l i t i e s n o r m a l l y a s s o c i a t e d w i t h t r a i l e r p a r k s , 
r e c r e a t i o n a l l o d g i n g a n d c a m p s i t e s . A n e x c e l l e n t e x a m p l e o f t h i s 
t y p e o f l a n d o c c u r s a d j a c e n t t o t h e G o l d s t r e a m R i v e r . On t h e S u r f i c i a l 
M a t e r i a l s map. F i g u r e 11, I n t e n s i v e U s e R e c r e a t i o n c o r r e l a t e s w i t h 
l a n d f o r m s i d e n t i f i e d a s d e e p g r a v e l s . 
Map S y m b o l - N M o d e r a t e U s e R e c r e a t i o n - T h e s e s i t e s h a v e some 
c a p a b i l i t y f o r i n t e n s i v e u s e r e c r e a t i o n b u t w i t h l i m i t a t i o n s s u c h 
a s s l o p e s o f 10 t o 2 0 % . T h e s h o r e s o f P r o s p e c t L a k e a r e a n e x a m p l e 
o f t h i s l a n d t y p e . S u r f i c i a l m a t e r i a l s a r e p r e d o m i n a t e l y v o l c a n i c 
r o c k u n i t s o f l o w r e l i e f w i t h p o c k e t s o f c o a r s e t e x t u r e d g l a c i a l 
t i l l . D i s p e r s e d r e c r e a t i o n a l l o d g i n g o r c a m p i n g c o u l d o c c u r o n 
t h e p o c k e t s o f g l a c i a l t i l l . D i s p e r s e d r e c r e a t i o n a l l o d g i n g o r 
c a m p i n g c o u l d o c c u r o n t h e p o c k e t s o f g l a c i a l m a t e r i a l s . 
Map S y m b o l - M E x t e n s i v e U s e R e c r e a t i o n - F o r t h e m o s t p a r t , t h e 
s h o r e l a n d s a n d s t r e a m c o r r i d o r s o f t h e s t u d y a r e a a r e u n s u i t e d t o 
i n t e n s i v e r e c r e a t i o n u s e . A r e a s o f b e d r o c k , r u g g e d t o p o g r a p h y , 
a n d t h i n s o i l s p r e d o m i n a t e a l o n g m a r i n e c o a s t s w h i l e f i n e t e x t u r e d 
a l l u v i a l a n d o r g a n i c s o i l s a r e common a l o n g many s t r e a m s a n d 
l a k e s h o r e s . H o w e v e r , t h e s e a r e a s a r e v e r y a t t r a c t i v e a n d o f f e r 
many o p p o r t u n i t i e s f o r e x t e n s i v e f o r m s o f r e c r e a t i o n s u c h a s h i k i n g , 
p i c n i c k i n g , v i e w i n g , p h o t o g r a p h y a n d n a t u r e i n t e r p r e t a t i o n . 
B e a c h e s 

F o r s w i m m i n g a n d s u n b a t h i n g , m o s t o f t h e b e a c h e s o f t h e g r e a t e r 
V i c t o r i a a r e a t e n d t o b e t o o c o a r s e t e x t u r e d ( c o b b l e s a n d b o u l d e r s ) 
a n d f r o n t o n r e l a t i v e l y c o l d w a t e r . H o w e v e r , t h e b e a c h e s a r e i m p o r t a n t 
f o r o t h e r a c t i v i t i e s s u c h a s w a l k i n g , b e a c h c o m b i n g , e x p l o r a t i o n 
a n d v i e w i n g . T h e s e l a t t e r a c t i v i t i e s may o c c u r i n a l l s e a s o n s o f 
t h e y e a r . 

The b e a c h e s o f t h e a r e a t e n d t o f a l l i n t o t w o c a t e g o r i e s : 
t h o s e w i t h p o t e n t i a l f o r s w i m m i n g a n d s u n b a t h i n g i n t h e summer a n d 
t h o s e w i t h l i t t l e o r no p o t e n t i a l f o r s w i m m i n g o r s u n b a t h i n g . 
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Map Symbol - B I n d i c a t e s the l i m i t e d amount of beach composed o f 
sand or f i n e g r a v e l and s u i t a b l e f o r s u n b a t h i n g and swimming. In 
the V i c t o r i a a r e a the swimming s e a s o n i s s h o r t due to the r e l a t i v e l y 
s h o r t p e r i o d s o f h o t w e a t h e r , f r e q u e n t c o o l winds and c o o l w a t e r 
t e m p e r a t u r e s . Under i d e a l c o n d i t i o n s , f o l l o w i n g s e v e r a l days o f 
warm c l o u d l e s s w e a t h e r and w i t h the r i g h t c o m b i n a t i o n o f t i d e s 
and calm a i r , m a r i n e w a t e r s o f f some of the b e a c h e s may have 
t e m p e r a t u r e s up 77°F. However, t e m p e r a t u r e s o f 55°F to 65°F a r e 
more t y p i c a l d u r i n g J u l y and A u g u s t . 

F r e s h w a t e r t e m p e r a t u r e s a r e somewhat h i g h e r t h a n t h o s e f o r 
m a r i n e w a t e r s d u r i n g t h e summer. T e m p e r a t u r e s o f 68°F to 72°F a r e 
t y p i c a l f o r many o f the numerous s m a l l l a k e s i n t h e s t u d y a r e a . 
However, b e a c h e s on l a k e s a r e c o n f i n e d to r e l a t i v e l y s m a l l s i t e s on 
E l k , B e a v e r and T h e t i s L a k e s . 

Some b a t h i n g a l s o t a k e s p l a c e i n p o o l s o f c r e e k s such as on 
the G o l d s t r e a m R i v e r . 

Map Symbol - G A p p l i e s to e x t e n s i v e l y d i s t r i b u t e d m a r i n e beach 
a r e a s where o p p o r t u n i t i e s f o r swimming and s u n b a t h i n g a r e v e r y 
r e s t r i c t e d . The main l i m i t a t i o n s to use a r e c o b b l e s and rough 
s t o n e s , s t e e p o f f s h o r e g r a d i e n t s and c o l d w a t e r t e m p e r a t u r e s . T h e s e 
a r e a s o f f e r e x c e l l e n t o p p o r t u n i t i e s f o r g a t h e r i n g and c o l l e c t i n g 
d r i f t w o o d , s h e l l s , and r o c k s , f o r w a l k i n g , w i l d l i f e v i e w i n g , p h o t o 
g r aphy and o t h e r e x t e n s i v e t y p e a c t i v i t i e s . 
B o a t i n g and Water A c t i v i t i e s 

The i n v e n t o r y c o n c e r n s i t s e l f p r i m a r i l y w i t h l a n d r e s o u r c e s . 
T h i s f a c t , combined w i t h an a p p a r e n t l a c k o f d a t a and c r i t e r i a f o r 
b o a t i n g and s a i l i n g l i m i t s t h e u s e f u l n e s s o f t h e r e c r e a t i o n maps 
to g i v e i n f o r m a t i o n on t h e s e a c t i v i t i e s . 

Map Symbol - U I d e n t i f i e s n a t u r a l h a r b o u r s . These a r e bays a f f o r d i n g 
n a t u r a l p r o t e c t i o n from winds and waves w i t h p o t e n t i a l f o r h a r b o u r 
f a c i l i t i e s , m a r i n a s and s e r v i c e c e n t r e s f o r s p o r t f i s h i n g and p l e a s u r e 
c r a f t . 

Map Symbol - Y ( B o a t i n g ) and Map Symbol - C ( C a n o e i n g ) a r e used on 
the l a k e s and l a g o o n s . O p p o r t u n i t i e s f o r power b o a t s a r e e x c e l l e n t 
on the m a r i n e w a t e r s and s i n c e most of the l a k e s a r e o f s m a l l s i z e . 
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power b o a t s s h o u l d be d i s c o u r a g e d on the l a k e s . The e x t e n s i v e 
use o f the C a n o e i n g f e a t u r e symbol on the map r e f l e c t s t h i s b i a s . 
Power b o a t s w i t h t h e i r a t t e n d a n t n o i s e and h a z a r d s a r e i n c o n s i s t e n t 
w i t h c a n o e i n g , row b o a t i n g , w i l d l i f e o b s e r v a t i o n and f i s h i n g . 
E l k Lake i s the o n l y body of f r e s h w a t e r w i t h some c a p a b i l i t y f o r 
power b o a t s . 

Map Symbol - X I d e n t i f i e s i n v e r t e b r a t e a r e a s ; b e a c h e s and t i d e 
f l a t s w i t h o p p o r t u n i t i e s t o g a t h e r clams and c r a b s . Amongst the 
b e t t e r s p o t s f o r clamming and c r a b i n g a r e C o r d o v a Bay, P a t r i c i a 
Bny , Bazan Bay, M e t c h o s i n Lagoon, S a a n i c h t o n Bay, D i s c o v e r y and 
Chatham I s l a n d s and E s q u i m a l t Lagoon. Common s p e c i e s i n c l u d e r o c k 
c r a b s , t o r g e c r a b s , b u t t e r clams and l i t t l e - n e c k c l a m s . T h e r e 
d o e s n ' t a p pear to be any good o p p o r t u n i t i e s to c o l l e c t o y s t e r s i n 
the a r e a . 

Map Symbol - D I n d i c a t e s o f f s h o r e a r e a s s u i t e d to s c u b a d i v i n g . 
One of the most i n t e r e s t i n g a r e a s f o r d i v i n g i s o f f the s h o r e between 
Pedder and B e c h e r Bays. L i k e many o t h e r s p o t s , however, d i v e r s must 
be e x p e r i e n c e d and f a m i l i a r w i t h l o c a l c o n d i t i o n s due t o h a z a r d o u s 
t i d e s . O t h e r s i t e s used by d i v e r s i n c l u d e A l b e r t Head, I n t e r n a t i o n a l 
Boundary Marker o f f F o r t Rodd H i l l , Saxe P o i n t , Ugden P o i n t b r e a k 
w a t e r . T r i a l I s l a n d , Cadboro P o i n t and T u r g o o s e P o i n t . I t s h o u l d 
be n o t e d t h a t a l l t h e s e a r e a s a r e f a i r l y d a n g erous f o r d i v i n g . 
The s a f e s t d i v i n g a r e a s a r e a s s o c i a t e d w i t h the e x c e l l e n t o p p o r 
t u n i t i e s f o r d i v i n g i n S a a n i c h I n l e t and F i n l a y s o n Arm, Yarrow 
and Henderson P o i n t s a r e p a r t i c u l a r l y p o p u l a r s p o t s . The i m p o r t a n c e 
of d i v i n g s h o u l d not be o v e r l o o k e d . I t i s a f a s t g r o w i n g a c t i v i t y 
and t a k e s p l a c e i n a l l s e a s o n s o f the y e a r . L a c k o f p u b l i c a c c e s s 
to p o t e n t i a l d i v i n g a r e a s i s c u r r e n t l y the most s i g n i f i c a n t p r o b l e m 
f o r d i v e r s i n t h e g r e a t e r V i c t o r i a a r e a . 
Map Symbol - A A r c h a e o l o g i c a l S i t e s . A p p r o x i m a t e l y 200 a r c h a e o l o g i c a l 
s i t e s a r e i n d i c a t e d on the R e c r e a t i o n F e a t u r e map. These v a r y 
from h i g h l y s i g n i f i c a n t I n d i a n encampment a r e a s to s i t e s y i e l d i n g 
a l i m i t e d number of a r t i f a c t s . U n f o r t u n a t e l y many of the s i t e s 
have been d i s t u r b e d or c o m p l e t e l y c o v e r e d by modern s t r u c t u r e s . 
The d e s t r u c t i o n o f a r c h a e o l o g i c a l s i t e s c o u l d be a v o i d e d i n the 
f u t u r e by c l o s e r l i a i s o n w i t h t h e P r o v i n c i a l A r c h a e o l o g i s t b e f o r e 
c o n s t r u c t i o n of r o a d s , b u i l d i n g s and o t h e r f a c i l i t i e s t a k e p l a c e . 
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Map Symbol - Z Man-made f e a t u r e s w h i c h have r e c r e a t i o n I n t e r e s t f o r 
v i e w i n g o r i n t e r p r e t a t i o n . An e x c e l l e n t example o f t h i s t y p e o f 
f e a t u r e i s the D o m i n i o n As t r o p h y s i c a l O b s e r v a t o r y . 
Map Symbol - H H i s t o r i c F e a t u r e . Map i n f o r m a t i o n on h i s t o r i c 
f e a t u r e s i s i n c o m p l e t e . Some major h i s t o r i c s i t e s a r e i n d i c a t e d 
b u t the map s h o u l d n o t be c o n s i d e r e d the o n l y s o u r c e of h i s t o r i c 
d a t a . I t i s s t r o n g l y u r g e d t h a t a s e p a r a t e , d e t a i l e d h i s t o r i c 
s t u d y be done by the C a p i t a l R e g i o n a l D i s t r i c t . 
B i o t i c F e a t u r e s 

Map Symbol - W I n d i c a t i n g w i l d l i f e a r e a s and Map Symbol E I n d i c a t i n ; 
a t t r a c t i v e and u n i q u e v e g e t a t i o n d e s c r i b e the l o c a t i o n o f the most 
s i g n i f i c a n t b i o t i c f e a t u r e s . R e f e r e n c e s h o u l d be..made to the 
W i l d l i f e S u i t a b i l i t y , T r e e S p e c i e s A s s o c i a t i o n s and N a t u r a l P l a n t 
Communities maps and n a r r a t i v e s f o r more d e t a i l e d i n f o r m a t i o n on 
b i o t i c c o m m u n i t i e s . See T a b l e o f C o n t e n t s and L i s t o f F i g u r e s . 

U p l a n d F e a t u r e s 

Map Symbol - V V i e w p o i n t s and v i s t a s s u c h as h i l l t o p v a n t a g e 
p o i n t s a f f o r d i n g v i e w i n g o p p o r t u n i t i e s o f a t t r a c t i v e l a n d s c a p e s . 
Examples i n c l u d e Mount D o u g l a s and G o n z a l e s H i l l . 
Map Symbol - F W a t e r f a l l s . No l a r g e w a t e r f a l l s a r e f o u n d w i t h i n 
the s t u d y a r e a but a number of s m a l l a t t r a c t i v e s e t t i n g s a r e f o u n d 
at M e t c h o s i n Lagoon, N i a g a r a C r e e k , G o l d s t r e a m R i v e r and n e a r 
D u r r a n c e L a k e . 

Map Symbol - R Landforms and e r o s i o n a l f e a t u r e s w i t h v i e w i n g or 
i n t e r p r e t a t i v e v a l u e . The most d r a m a t i c l a n d f o r m s i n the s t u d y a r e a 
a r e the s e a c l i f f s s u c h as a t Cowichan Head. 

Map Symbol - J Rock and F o s s i l c o l l e c t i n g . The most s i g n i f i c a n t 
a r e a s f o r r o c k c o l l e c t i n g a r e the m a r i n e b e a c h e s . D a l l a s l t e q u a r t z 
i s common to many a r e a s s u c h as C l o v e r P o i n t , I s l a n d View Beach, 
Bazan Bay and Cadboro Bay. J a s p e r , R h o d o n i t e and a g a t e a r e a l s o 
f o u n d . F o s s i l s o c c u r i n the v i c i n i t y of C l o a k e and N o r t h H i l l s , 
w h i l e o l d mammoth bones and s h e l l s have been p r e s e r v e d i n c l a y s i n 
C e n t r a l S a a n i c h . 
Map Symbol - S W i n t e r s p o r t p o t e n t i a l . The m i l d c l i m a t e and low 
amounts o f snow i n the s t u d y a r e a p r o v i d e v e r y l i m i t e d o p p o r t u n i t i e s 
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f o r s k i i n g and o t h e r w i n t e r s p o r t s . A few h i l l s have some t o b o g a n n i n g 
p o t e n t i a l w h i l e h i g h e r e l e v a t i o n l a k e s may p e r m i t i c e s k a t i n g d u r i n g 
p e r i o d i c c o l d s p e l l s . These s i t e s o f l i m i t e d w i n t e r s p o r t p o t e n t i a l 
a r e i d e n t i f i e d on the R e c r e a t i o n F e a t u r e map. 

The V i e w i n g , W a t e r f a l l , .Landform, Rock C o l l e c t i n g and W i n t e r 
S p o r t f e a t u r e s t e n d to be s i t e s p e c i f i c o r occupy r e a s o n a b l y s m a l l 
d i s t i n c t u n i t s o f l a n d . The r e m a i n d e r of t h e s t u d y a r e a was b r o k e n 
i n t o t h r e e c a t e g o r i e s w hich occupy v e r y b r o a d u n i t s o f u p l a n d w i t h 
no s p e c i f i c r e c r e a t i o n a t t r a c t i o n or f e a t u r e . 

Map Symbol - 8 I d e n t i f i e s b u i l t up a r e a s , r e s i d e n t i a l , c o m m e r c i a l 
or i n d u s t r i a l l a n d s w i t h l i t t l e or no p o t e n t i a l f o r o u t d o o r r e c r e a t i o n . 
Map Symbol - P I d e n t i f i e s p e r m a n e n t l y a l t e r e d l a n d s c a p e s , p a r t i c u l a r l y 
f a r m l a n d w i t h some p o t e n t i a l f o r o u t d o o r r e c r e a t i o n such as h i k i n g , 
r i d i n g and v i e w i n g . W i t h i n the u r b a n a r e a s s m a l l u n i t s o f P i d e n t i f y 
p l a y g r o u n d s and v a c a n t l o t s . 

Map Symbol - Q I d e n t i f i e s t h o s e a r e a s w i t h n a t u r a l v e g e t a t i o n w i t h 
good o p p o r t u n i t i e s f o r e x t e n s i v e forms o f o u t d o o r r e c r e a t i o n . 

R e c r e a t i o n S i g n i f i c a n c e 

B a s i s o f R e c r e a t i o n S i g n i f i c a n c e 

A s e c o n d map. R e c r e a t i o n S i g n i f i c a n c e , F i g u r e 19, a t t e m p t s 
t o h i g h l i g h t o u t s t a n d i n g and i m p o r t a n t r e c r e a t i o n a r e a s . M e a s u r i n g 
the s i g n i f i c a n c e o f an a r e a f o r r e c r e a t i o n i s a d m i t t e d l y somewhat 
s u b j e c t i v e and a r b i t r a r y . However, the f o l l o w i n g g u i d e l i n e s were 
used as an a i d i n d e t e r m i n i n g r e c r e a t i o n s i g n i f i c a n c e c l a s s e s . 

1) R e c r e a t i o n C a p a b i l i t y - the a b i l i t y o f a u n i t o f l a n d to accommodate 
and s u s t a i n r e c r e a t i o n u s e . T h i s p r i m a r i l y r e l a t e s to the i n t e n s i t y 
o f u s e f e a t u r e s . 

2) R e c r e a t i o n A t t r a c t i v e n e s s - the a b i l i t y o f a u n i t of l a n d to 
a t t r a c t r e c r e a t i o n u s e . Beach a r e a s w i t h o p p o r t u n i t i e s f o r b a t h i n g , 
w i l d l i f e o b s e r v a t i o n and clam d i g g i n g would o b v i o u s l y r a t e h i g h e r 
than u p l a n d s w i t h few a t t r a c t i o n f e a t u r e s . 

3) U n i q u e n e s s - c e r t a i n f e a t u r e s a r e u n i q u e or s c a r c e w i t h i n the 
s t u d y r e g i o n such as w a t e r f a l l s , t h e r e f o r e , t h e y r e c e i v e a r e l a t i v e l y 
h i g h s i g n i f i c a n c e c l a s s . S i m i l a r l y , t h e oak a r b u t u s f o r e s t s o f the 
r e g i o n a r e r e l a t i v e l y u n i q u e p r o v i n c i a l l y . 
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R e c r e a t i o n S i g n i f i c a n c e C l a s s e s 

C l a s s 1 - V e r y H i g h R e c r e a t i o n S i g n i f i c a n c e . These a r e a s have, f o r 
the most p a r t , o u t s t a n d i n g o p p o r t u n i t i e s f o r a f u l l r a n g e of o u t d o o r 
r e c r e a t i o n a c t i v i t i e s . They i n c l u d e t h e b e s t b e a c h e s and h a r b o u r 
a r e a s a l o n g the m a r i n e s h o r e s as w e l l as the e x c e l l e n t u p l a n d f e a t u r e s 
a s s o c i a t e d w i t h some o f the l a k e s and s t r e a m s o f the r e g i o n s u c h as 
the G o l d s t r e a m R i v e r d r a i n a g e . P u b l i c o w n e r s h i p and p u b l i c a c c e s s 
s h o u l d be m a i n t a i n e d or e s t a b l i s h e d t o r t h e s e h i g h l y s i g n i f i c a n t 
a r e a s ; at p r e s e n t p u b l i c use of many of t h e s e a r e a s i s r e s t r i c t e d . 
C l a s s 2 - H i g h R e c r e a t i o n S i g n i f i c a n c e . These a r e r e l a t i v e l y 
a t t r a c t i v e r e c r e a t i o n u n i t s but o f f e r i n g a more r e s t r i c t e d range o f 
r e c r e a t i o n a l o p p o r t u n i t i e s t h a n C l a s s 1 l a n d s . Most o f t e n t h e y a r e 
a s s o c i a t e d w i t h t h e r u g g e d and r o c k y c o a s t l i n e s o r w i t h u p l a n d a r e a s 
w i t h p o t e n t i a l f o r one or few e x t e n s i v e r e c r e a t i o n a c t i v i t i e s . 
C l a s s 3 - M o d e r a t e R e c r e a t i o n S i g n i f i c a n c e . C l a s s 3 l a n d s a r e 
p r e d o m i n a t e l y composed o f b r o a d a r e a s o f f o r e s t o r f a r m l a n d w i t h no 
s p e c i f i c r e c r e a t i o n a t t r a c t i o n b u t they a r e i m p o r t a n t a r e a s o f open 
s p a c e f o r h i k i n g and v i e w i n g . 

C l a s s 4 - Low R e c r e a t i o n S i g n i f i c a n c e . These a r e a s a r e b u i l t - u p 
l a n d s or p e r m a n e n t l y committed to uses n o t n o r m a l l y c o m p a t i b l e w i t h 
p o p u l a r forms o f o u t d o o r r e c r e a t i o n . 
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PRESENT LAND USE AND LAND USE CONSTRAINTS 

C h r i s t o p h e r V. S t a n l e y - J o n e s 

T h i s n a r r a t i v e has been w r i t t e n t o accompany the P r e s e n t Land 
Use Map ( F i g u r e 20) and the Land Use C o n s t r a i n t s Map ( F i g u r e 2 1 ) . 
A more c o m p l e t e d e s c r i p t i o n of the l e g e n d s and how they were a p p l i e d 
i s p r e s e n t e d as w e l l as a d i s c u s s i o n of the l i m i t a t i o n s and q u a l i 
f i c a t i o n s p e r t a i n i n g t o e ach o f t h e maps. The P r e s e n t Land Use 
Legend i s e x t r a c t e d from a more com p l e t e l e g e n d and t h e r e f o r e , not 
a l l of the c a t e g o r i e s used i n t h i s s e c t i o n f o l l o w a c o m p l e t e n u m e r i c a l 
s e q u e n c e . 

PRESENT LAND USE 

U rban Land 
R l M o d e r a t e to H i g h D e n s i t y R e s i d e n t i a l i n c l u d e s a p a r t m e n t s , 

townhouses, d u p l e x e s , t r a i l e r p a r k s and any r e s i d e n t i a l complex 
o t h e r t h a n a s i n g l e f a m i l y d e t a c h e d h o u s e . 

R2 Low D e n s i t y R e s i d e n t i a l i s a p p l i e d to s i n g l e f a m i l y d e t a c h e d 
h o u s i n g . 

R2(3) R e s i d e n t i a l Development and D e v e l o p i n g P o s t 1970 i s used 
t o d i s t i n g u i s h t h o s e a r e a s of r e c e n t c o n s t r u c t i o n . O b s e r v a t i o n s 
were made from f i e l d c h e c k i n g and a e r i a l p h o t o g r a p h s . T h i s 
c a t e g o r y was o n l y a p p l i e d to R2 r e s i d e n t i a l a r e a s . 

C C o m m e r c i a l i n c l u d e s r e t a i l s h o p s , o f f i c e s , m o t e l s , s e r v i c e 
s t a t i o n s and a u t o r e p a i r or w r e c k i n g d e p o t s (not s c r a p m e t a l 
c e n t r e s ) . 

W I n d u s t r i a l i n c l u d e s w h o l e s a l i n g , w a r e h o u s i n g , m a n u f a c t u r i n g , 
s e r v i c e i n d u s t r i e s and s c r a p m e t a l c e n t r e s . 

J I n s t i t u t i o n a l i n c l u d e s e d u c a t i o n a l c e n t r e s , government o f f i c e s , 
and l e g i s l a t i v e b u i l d i n g s , p r i s o n s , f e d e r a l l a n d s (D.N.D.), 
c h u r c h e s , h o s p i t a l s , c e m e t a r i e s , a n d f i r e and p o l i c e s t a t i o n s . 

Y T r a n s p o r t a t i o n F a c i l i t i e s i s used t o d e s c r i b e r o a d s , r a i l , 
a i r , and w a t e r f a c i l i t i e s i n c l u d i n g p o r t t e r m i n a l s and l a n d s 
a s s o c i a t e d w i t h t r a n s p o r a t i o n such as p a r k i n g l o t s and m o tor-
v e h i c l e t e s t i n g s t a t i o n s . 
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Z U t i l i t i e s i n c l u d e p o w e r / t r a n s f o r m e r s t a t i o n s , c o m m u n i c a t i o n 
f a c i l i t i e s , r i g h t s - o f - w a y and waste f a c i l i t i e s . 

E M i n e s , Q u a r r i e s and G r a v e l P i t s a r e used to map a r e a s where 
e x t r a c t i o n of e a r t h m a t e r i a l s o c c u r r e d . A l l E's used i n 
the s t u d y p e r t a i n e d to g r a v e l p i t s . 

01 P a r k s , p u b l i c and p r i v a t e f a c i l i t i e s , i n c l u d e d e d i c a t e d p a r k s 
and d e d i c a t e d h i s t o r i c s i t e s and show g a r d e n s . 

02 I n d o o r R e c r e a t i o n F a c i l i t i e s i n c l u d e a r e n a s , c u r l i n g r i n k s , 
swimming p o o l s , and t h e a t r e s . 

03 Outdoor R e c r e a t i o n F a c i l i t i e s i n c l u d e : a) g o l f c o u r s e s , 
r a c e t r a c k s , p l a y i n g f i e l d s ( I n c l u d i n g t h o s e a s s o c i a t e d w i t h 
o t h e r uses p a r t i c u l a r l y s c h o o l s b u t n o t t h o s e w i t h i n p a r k s ) , 
h o r s e r i d i n g a c a d e m i e s , and g e n e r a l o u t d o o r a r e a s such as camp
grounds a s s o c i a t e d w i t h a m a r i n a ; b) M a r i n e f a c i l i t i e s s u c h 
as p u b l i c a c c e s s t o w a t e r / b e a c h a r e a s and e x t e n s i v e beach a r e a s 
used f o r w a l k i n g , s u n n i n g , e t c . 

04 S e a s o n a l R e s i d e n c e s i n c l u d e s some c o t t a g e s i n the a r e a of Lands 
End Road and F i n l a y s o n Arm I n l e t . 

V V a c a n t Land i s used to i n d i c a t e t h o s e a r e a s g e n e r a l l y s u r r o u n d e d 
by u r b a n d e v e l o p m e n t and not a t t a c h e d to e x t e n s i v e non-urban 
u s e s . 

A g r i c u l t u r a l Land 

G2 A p p l e and Pear O r c h a r d s . 
HI L i v e s t o c k B u i l d i n g s i n c l u d e p o u t r y , f u r and d a i r y f a r m b u i l d i n g s 

and a s s o c i a t e d y a r d s . 
H2 H o r t i c u l t u r e i n c l u d e s g r e e n h o u s e s , n u r s e r i e s and t r u c k f a r m i n g 

or market g a r d e n i n g . 
H3 H o r t i c u l t u r e i n c l u d e s f l o w e r , b u l b and h o l l y f a r m s . 
H4 B e r r y c r o p s i s used to i n d i c a t e s t r a w b e r r i e s , r a s p b e r r i e s , 

and l o g a n b e r r i e s . 
A l F i e l d V e g e t a b l e s i n c l u d e e x t e n s i v e a r e a s where c r o p s such as 

b e e t s , t u r n i p s , p o t a t o e s and cabbages were grown. 
PI Improved P a s t u r e i n d i c a t e s t h o s e f i e l d s w h ich were r e c e n t l y 

c r o p p e d f o r hay or used as p a s t u r e f o r l i v e s t o c k . 
K l Unimproved p a s t u r e i s used to d e s c r i b e f o r m e r improved p a s t u r e 

w h i c h has d e t e r i o r a t e d . F r e q u e n t l y , K l I n c l u d e s o l d f i e l d s 
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w h i c h were p a r t i a l l y c o v e r e d w i t h s c r u b g r o w th and showed an 
ab s e n c e o f c u l t i v a t i o n . (See a l s o q u a l i f i c a t i o n s and l i m i t a t i o n s 
s e c t i o n ) . 

--K F o r e s t Range Is used i n c o n j u n c t i o n w i t h a n o t h e r t y p e symbol 
s u c h as T to i n d i c a t e r a n g e l a n d w i t h i n a f o r e s t a r e a . F e n c e s 
and use by l i v e s t o c k were t h e i d e n t i f y i n g f e a t u r e s used t o 
d i s t i n g u i s h r a n g e l a n d . 

Wood l a n d 

T l M a t u r e P r o d u c t i v e F o r e s t Land i n d i c a t e s l a n d b e a r i n g a p r o d u c 
t i v e f o r e s t t y p e w i t h a t l e a s t one t r e e p e r a c r e g r e a t e r t h a n 
11.1 i n c h e s i n d i a m e t e r a t b r e a s t h e i g h t . Mapping of T l a r e a s 
f o r t h i s s t u d y was based upon F o r e s t Cover maps and P r e s e n t 
Land Use maps p r e v i o u s l y c o m p i l e d by Canada Land I n v e n t o r y i n 
1968/69. 

T2 Immature P r o d u c t i v e F o r e s t Land d e s c r i b e s t h o s e a r e a s w i t h 
immature c o v e r . They i n c l u d e d a r e a s o f r e c e n t l y l o g g e d or 
b u r n t p r o d u c t i v e l a n d which had been a r t i f i c i a l l y r e p l a n t e d . 

T3 Not S a t i s f a c t o r i l y R e s t o c k e d F o r e s t Land d e s c r i b e s t h o s e 
a r e a s r e c e n t l y l o g g e d , b u r n t or d i s e a s e d . They have not been 
r e f o r e s t e d a l t h o u g h r e g e n e r a t i o n may have begun by n a t u r a l 
s e e d i n g . 
S c r u b l a n d , a s u b - c a t e g o r y o f Non P r o d u c t i v e Woodland, i s 
used to i n d i c a t e t h o s e a r e a s of s p a r s e l y v e g e t a t e d t e r r a i n w h i c h 
do n o t f i t i n t o the Rock c a t e g o r y . In a d d i t i o n , U2 i n d i c a t e s 
a r e a s of s c r u b c o v e r such as w i l l o w and dwarf c o n i f e r s f r e q u e n t l y 
f o u n d i n wet a r e a s . 

U2 

M 

O t h e r 

Swamp, Marsh and Bog a r e used to i n d i c a t e w e t l a n d a r e a s c o v e r e d 
w i t h swamp o r marsh ty p e o f v e g e t a t i o n such as r e e d s and o t h e r 
a q u a t i c p l a n t s . I t d i d n o t i n c l u d e a r e a s u s e d f o r g r a z i n g 
d u r i n g d r y p e r i o d s . 

Rock and o t h e r U n v e g e t a t e d S u r f a c e s a r e used to i n d i c a t e a r e a s 
o f e x p o s e d b e d r o c k w i t h v i r t u a l l y no v e g e t a t i v e c o v e r i n g . 
S a n d f l a t s , Dunes and Beaches i n d i c a t e t h o s e a r e a s w i t h exposed 
sand s u r f a c e s and v i r t u a l l y no v e g e t a t i v e c o v e r . 
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X Permanent Water S u r f a c e s I n c l u d e l a k e s , ponds, and o t h e r 
.permanent water b o d i e s l a r g e enough to map. B o u n d a r i e s f o r 
the l a k e s and s t r e a m s a r e b a s e d upon the low-water mark 
whereas the h i g h - w a t e r l e v e l i s used f o r r e s e r v o i r s and t i d a l 
a r e a s . 

Q u a l i f i c a t i o n s and L i m i t a t i o n s 

D u p l e x e s cause some problems i n R l ( H i g h D e n s i t y R e s i d e n t i a l ) 
and R2 (Low D e n s i t y R e s i d e n t i a l ) . These d i f f i c u l t i e s a r e : 
1. D u p l e x e s can be s c a t t e r e d t h r o u g h s i n g l e f a m i l y d w e l l i n g s and 

t h e s e a r e not e a s i l y d i s t i . n g u i . s h e d . 
2. D u p l e x e s w i t h i n the R l c a t e g o r y may be s p a r s e l y s p a c e d and 

r e s u l t i n l o w e r d e n s i t y t h a n some R2, s i n g l e f a m i l y a r e a s . 
Some of the A p p l e and Pear O r c h a r d s (G2) a p p e a r e d to be i n 

a s t a t e of d e c l i n e and showed l i t t l e s i g n of c u l t i v a t i o n or p r u n n i n g . 
Unimproved P a s t u r e ( K l ) was used i n a b r o a d e r s e n s e than l i t e r a l l y 
p a s t u r e . I t i s , a t t i m e s , u s e d to map c l e a r i n g s i n f o r e s t e d r e g i o n s 
w h ich may be e s s e n t i a l l y b e d r o c k c o v e r e d w i t h s h o r t g r a s s o r moss. 

Under the Woodland c a t e g o r y , c a u t i o n s h o u l d be used i n d e f i n i n g 
M ature P r o d u c t i v e F o r e s t Land ( T l ) , Immature P r o d u c t i v e F o r e s t 
Land (T2) and Not S a t i s f a c t o r i l y R e s t o c k e d Land (T3) b o u n d a r i e s . 
These c a t e g o r i e s were d e f i n e d i n p a s t work and the u n i t s were 
i d e n t i f i e d from f o r e s t c o v e r maps wh i c h were amended to i n d i c a t e 
r e c e n t l y l o g g e d r e g i o n s ( T 3 ) . T h e r e i s a f i n e d i s t i n c t i o n between 
T l and T2 f o r e s t s - b a s i c a l l y age o f t r e e s and s i z e . In a d d i t i o n , 
some T2 a r e a s r e c e n t l y l o g g e d but r e p l a n t e d have v i r t u a l l y the same 
a p p e a r a n c e as some of the T3 u n i t s . 

T h e r e i s a s u b t l e d i f f e r e n c e between some of the Marsh (M) 
and S c r u b l a n d s (U2) u n i t s . The l a t t e r may a p p ear to be a swamp 
and w i t h i n s u r f a c e w a t e r but the v e g e t a t i o n i s g e n e r a l l y dense 
b r u s h whereas M l i m i t s the v e g e t a t i o n to a q u a t i c p l a n t s and s h r u b s . 

Only a s m a l l i n d i c a t i o n o f Sand (S) u n i t s o c c u r b e c a u s e many 
of the sand b e a c h e s a r e mapped as O u tdoor R e c r e a t i o n ( 0 3 ) . 

LAND USE CONSTRAINTS 

D i s c u s s i o n of L e g e n d : Q u a l i f i c a t i o n s and L i m i t a t i o n s 

T h e r e a r e anumber o f f a c t o r s w hich m i g h t r e s t r i c t the use of 
l a n d whether they be l e g a l / a d m i n i s t r a t i v e b o u n d a r i e s or e x i s t i n g 
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use i n a p h y s i c a l s e n s e . As a d e r i v a t i v e of the P r e s e n t Land Use 
and A g r i c u l t u r e C a p a b i l i t y maps and a d d i t i o n a l a v a i l a b l e i n f o r m a t i o n , 
a Land Use C o n s t r a i n t s Map was c o m p i l e d * . 

Not a l l o f t h e p o s s i b l e c o n s t r a i n t s were mapped and of t h o s e 
i n d i c a t e d , o n l y one p e r u n i t i s a s s i g n e d . F o r example, the use o f 
an I n d i a n R e s e r v e (IR) may have an a d d i t i o n a l c o n s t r a i n t s u c h as 
b e i n g w i t h i n p rime a g r i c u l t u r e l a n d . In s u c h a c a s e , o n l y the IR 
c a t e g o r y w i l l be shown. It'was the I n t e n t o f t h e a u t h o r t o i n d i c a t e 
o n l y the n a j o r c o n s t r a i n t s to d e v e l o p m e n t o f the l a n d f o r a l t e r n a t e 
u s e s . Prime a g r i c u l t u r e l a n d was c o n s i d e r e d a r e s t r a i n t a t the 
time o f mapping b e c a u s e o f a r e c e n t l a n d f r e e z e and p e n d i n g l e g i s 
l a t i o n a t the p r o v i n c i a l l e v e l * * . 

W i t h i n the a g r i c u l t u r e c a p a b i l i t y r a t i n g s , complexes o f c a p a b i l i t i e s 
have been used f o r many u n i t s w i t h i n the s t u d y a r e a . As a r e s u l t , 
the Land Use C o n s t r a i n t map uses two c a t e g o r i e s f o r a g r i c u l t u r e l a n d . 
A l i n c l u d e s t h o s e l a n d s w i t h an a g r i c u l t u r e c a p a b i l i t y c l a s s of 1, 
2, 3, or 4 and any complex u n i t w i t h a component o f one of t h e s e 
c l a s s e s w h i c h c o m p r i s e s g r e a t e r t h an f i f t y p e r c e n t o f t h e u n i t . 

6 4 
F o r example, 3 - 6 would be mapped as A l . The s e c o n d c a t e g o r y , 
A2 i s used to show complexes w i t h l e s s t h a n or e q u a l t o f i f t y p e r c e n t 
of the u n i t b e i n g c l a s s 1, 2, 3 or 4. Both A l and A2 were d e f i n e d 
on the b a s i s of i r r i g a t e d or d r a i n e d r a t i n g s where a p p l i c a b l e . 

As s u c h , the a g r i c u l t u r a l l a n d s ( A l and A2) shown do not 
i n c l u d e any c l a s s 5, 6 o r 7 l a n d u n l e s s i t i s a component w i t h i n 

6 4 
a u n i t w i t h one of the b e t t e r c l a s s e s ( e g . 6 - 4 ) . A more 
c o m p l e t e d e s c r i p t i o n o f the u n i t s i s shown on the A g r i c u l t u r e C a p a b i l i t y 
map. F i g u r e 16. T h a t map, i n t u r n , would need a f u r t h e r s e p a r a t i o n 
of u n i t s to i s o l a t e the components w i t h i n each u n i t . 

When c o n s i d e r i n g some of the c o n s t r a i n t s , o n l y m a j o r u n i t s 
were mapped. T h i s i s p a r t i c u l a r l y t r u e of the u r b a n l a n d w h i c h i s 
c o m p r i s e d of t h e major r e s i d e n t i a l , c o m m e r c i a l , and i n d u s t r i a l / 
w h o l e s a l e c a t e g o r i e s ahown on the P r e s e n t Land Use map. S i m i l a r i l y , 

* See F i g u r e 21. 
** By O r d e r s - l n - C o u n c l l , No. 4483 CDecember 21, 1972) and No. 157 

( J a n u a r y 18, 1 973), the P r o v i n c e of B r i t i s h C o l u m b i a suspended 
a l l f u r t h e r n o n - a g r i c u l t u r a l d e v e l o p m e n t o f a g r i c u l t u r a l l a n d 
w i t h a c a p a b i l i t y c l a s s o f 1, 3, 3, or 4 as d e f i n e d by the Canada 
Land I n v e n t o r y . S ubsequent d e v e l o p m e n t s have r e s u l t e d i n d e b a t e 
of B i l l 42 - the Land Commission A c t . 
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o n l y the major p a r k s and g o l f c o u r s e s ( 0 ) a r e shown. The l a t t e r , 
may or may not p r e s e n t a r e a l c o n s t r a i n t but the y do f r e q u e n t l y 
occupy l a r g e a r e a s . 

The major I n s t i t u t i o n a l F e a t u r e s ( J ) such as government r e s e r v e s 
i n d i c a t e the e x t e n t of t h e s e u n i t s w i t h i n the r e g i o n . They p r e s e n t 
a r e a l c o n s t r a i n t under e x i s t i n g p o l i c i e s and y e t some of the 
r e l a t i v e l y u n d e v e l o p e d a r e a s have a p o t e n t i a l f o r a l t e r n a t e u s e s . 

Both major T r a n s p o r t a t i o n F a c i l i t i e s ( Y ) , the V i c t o r i a I n t e r 
n a t i o n a l A i r p o r t and t h e B.C. F e r r y t e r m i n a l a t Sw a r t z Bay r e s t r i c t 
o t h e r u s e s . L i k e w i s e , the G r e a t e r V i c t o r i a Water S u p p l y Area, i n d i c a t e d 
as WA, i s shown b e c a u s e of the p r e s e n t r e s t r i c t i v e p o l i c y f o r o t h e r 
uses w i t h i n the w a t e r s h e d . S m a l l e r r e s e r v o i r s and s t o r a g e a r e a s 
were not shown a l t h o u g h i t i s r e c o g n i z e d t h a t t h e s e too p r e s e n t 
s i m i l a r r e s t r a i n t s . 

G r e e n b e l t a r e a s a r e not i n d i c a t e d nor a r e f o r e s h o r e l e a s e s . 
A l l of the a f o r e m e n t i o n e d c o n s t r a i n t s c u r t a i l o t h e r u s e r s and 
l i k e w i s e p h y s i c a l c h a r a c t e r i s t i c s must be c o n s i d e r e d . These 
c o n s t r a i n t s and a l t e r n a t e c a p a b i l i t i e s as i n d i c a t e d by o t h e r 
c o - o p e r a t o r s i n t h i s r e p o r t can be used c o l l e c t i v e l y to d e t e r m i n e 
the t y p e of use d e s i r e d and whether i t i s c a p a b l e of b e i n g d e v e l o p e d 
w i t h i n r e a s o n a b l e means. 
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SLOPE CLASSIFICATION 

E d i t o r s ' Note 

The S l o p e C l a s s i f i c a t i o n Map, F i g u r e 23, was p r o d u c e d from 
t o p o g r a p h i c maps and a c o n v e r s i o n r u l e to c a l c u l a t e the p e r c e n t a g e 
s l o p e . * T h e r e a r e two s c h o o l s of t h o u g h t r e g a r d i n g e x p r e s s i n g 
s l o p e as a p e r c e n t a g e or as an a n g l e i n d e g r e e s r e l a t i v e to the 
h o r i z o n t a l . F i g u r e 22, i l l u s t r a t e s the c o m p a r i s o n between s l o p e s 
e x p r e s s e d as p e r c e n t a g e s or d e g r e e s and v i s u a l l y shows the a n g l e s 
as used on the S l o p e C l a s s i f i c a t i o n Map. 

S L O P E C O N V E R S I O N 

Figure 22 
3.5-T 

H O R I Z O N T A L I N T E R V A L 

The s l o p e map shows t h e v a r i e t y - of t o p o g r a p h i c r e l i e f w i t h i n 
the s t u d y a r e a and g i v e s some i n d i c a t i on of t h o s e a r e a s where u r b a n 
d e v e lopment may be more c o s t l y b e c a u s e o f e x c e s s i v e s l o p e . I t i s 
g e n e r a l l y f e l t t h a t any s l o p e s o v e r 30% would r e q u i r e s p e c i a l d e v e l o p 
ment p r a c t i c e s . Development on t h e s e s l o p e s would r e q u i r e c a r e f u l 

* J . I . Sneddon, N. Cukor and L. F a r s t a d , "A t e c h n i q u e f o r R a p i d l y 
D e t e r m i n i n g T o p o g r a p h i c C l a s s from T o p o g r a p h i c Maps", C a n a d i a n 
J o u r n a l o f S c i e n c e , 52:518-519 ( O c t o b e r , 1972). 
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c o n s i d e r a t i o n of f a c t o r s such as a c c e s s p o s i t i o n o r t y p e , s u p p l y 
of s e r v i c e s and c o n s t r u c t i o n of b u i l d i n g w i t h r e g a r d s to a d d i t i o n a l 
c o s t s and need to d e t e r m i n e the s t a b i l i t y of the b u i l d i n g s i t e . 

W i t h i n the c l a s s i f i c a t i o n s y s t e m , complex c l a s s e s have been 
used to show t h e v a r i a b i l i t y of s l o p e w i t h i n a p a r t i c u l a r c l a s s . 
F o r example, a 4 (2-4) u n i t i n c l u d e s s l o p e s r a n g i n g from 5% to as 
much as 60% but on t h e a v e r a g e , the u n i t i s a c l a s s 4 s l o p e ( 3 0 - 6 0 % ) . 
The t o p o g r a p h i c map used i n d e t e r m i n i n g the s l o p e g r a d i e n t had a 
25 f o o t c o n t o u r i n t e r v a l and thu s i t f o l l o w s t h a t a v a r i e t y of 
s l o p e s may o c c u r w i t h i n such an i n t e r v a l and y e t not appear on 
t h i s map. 


