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P r e f a c e

S e v e r a l  d i f f e r e n t  c o n s u l t a n t s  p a r t i c i p a t e d  i n  t h e  d a t a
c o l l e c t i o n  a n d  m a n u s c r i p t  p r e p a r a t i o n  f o r  t h i s  r e p o r t .  T h e  r e s u l t s

as o f  t h e  1 9 7 4  f i e l d  s t u d i e s  w e r e  c o l l a t e d  i n t o  a n  i n t e r i m  d a t a  summary
by  E n v i r o c o n  L i m i t e d  p e r s o n n e l .  M r .  J .  R .  S u t h e r l a n d  l a t e r  i n c o r p o r -
a t e d  t h e  d a t a  f r o m  b o t h  t h e  1 9 7 4  a n d  1975  f i e l d  s t u d i e s  i n t o  a  r o u g h
d r a f t  r e p o r t ,  w h i c h  was e d i t e d  a n d  p a r t i a l l y  r e w r i t t e n  b y  Ms .  L .  D .  B a i l e y .
The F i s h  a n d  W i l d l i f e  B r a n c h  b e a r s  f u l l  r e s p o n s i b i l i t y  f o r  i n t e r p r e t a -
t i o n  o f  t h e  d a t a ,  a n d  f o r  a n y  c o n c l u s i o n s  o r  recommendat ions  d r a w n
f rom i t .

Th i s  r e p o r t  p r o v i d e s  a  comprehens i ve  summary o f  m a j o r
f i n d i n g s .  T h e  r a w  d a t a  h a s  b e e n  c o m p i l e d  i n t o  a  s e p a r a t e  s e t  o f
Append ices .  A  l i m i t e d  number  o f  c o p i e s  o f  t h e s e  A p p e n d i c e s  a r e
a v a i l a b l e ,  u p o n  r e q u e s t ,  f r o m  t h e  F i s h  a n d  W i l d l i f e  B r a n c h ,  M i n i s t r y
o f  E n v i r o n m e n t ,  P a r l i a m e n t  B u i l d i n g s ,  V i c t o r i a ,  B r i t i s h  C o l u m b i a .
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A b s t r a c t

Kemano I I  i s  a  p r o p o s e d  h y d r o e l e c t r i c  d e v e l o p m e n t  i n v o l v i n g  t h e
d i v e r s i o n  o f  w a t e r  f r o m  t h e  N a n i k a - K i d p r i c e  L a k e s  a n d  M o r i c e  R i v e r
sys tems,  l o c a t e d  i n  t h e  m i d - w e s t e r n  p o r t i o n  o f  B r i t i s h  C o l u m b i a
near  K i t i m a t .  T h e  p r o j e c t  w o u l d  i n v o l v e  i n u n d a t i o n  o f  t h e  N a n i k a -
K i d p r i c e  s y s t e m  a n d  s e v e r e  f l o w  r e d u c t i o n s  i n  t h e  l o w e r  N a n i k a  a n d
Mor i ce  R i v e r s .

D u r i n g  1 9 7 4  a n d  1 9 7 5 ,  F i s h  a n d  W i l d l i f e  B r a n c h  p a r t i c i p a t e d  i n
f i e l d  i n v e s t i g a t i o n s  i n  t h e  a r e a  t o  a s s e s s  t h e  i m p a c t  o f  Kemano I I
on f i s h  a n d  w i l d l i f e  r e s o u r c e s ,  w i t h  emphas is  o n  l i m n o l o g y ,  s p a w n i n g
and r e a r i n g  h a b i t a t ,  f i s h  p a r a s i t e  i n f e s t a t i o n ,  s p o r t  f i s h e r i e s ,
w i l d l i f e  h a b i t a t ,  a n d  r e c r e a t i o n .  F l o o d i n g  w o u l d  r e s u l t  i n  a  l o s s
o f  a p p r o x i m a t e l y  7 7  p e r  c e n t  o f  t h e  e x i s t i n g  f i s h  s p a w n i n g  h a b i t a t  a n d
80 p e r  c e n t  o f  r e a r i n g  h a b i t a t  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m .  T h e
r i p a r i a n  a r e a  be tween  t h e  t w o  l a k e s  i s  t h e  m o s t  h e a v i l y  u t i l i z e d
w i l d l i f e  h a b i t a t  i n  t h e  s y s t e m ,  s e r v i n g  a s  a  moose c a l v i n g  a n d  c o n c e n t r a -
t i o n  a r e a  f o r  a b o u t  6 0  a n i m a l s .  I n u n d a t i o n  w o u l d  r e s u l t  i n  t h e  l o s s
o f  t h i s  h a b i t a t  a n d  pose  p o t e n t i a l  m i g r a t i o n  p r o b l e m s .  D a m  c o n s t r u c -
t i o n  w o u l d  c a u s e  s e v e r e  f l o w  r e d u c t i o n s  i n  t h e  M o r i c e  R i v e r ,  w i t h
p r o b a b l e  a d v e r s e  e f f e c t s  o n  t h e  i m p o r t a n t  s t e e l h e a d  f i s h e r y .  I m p r o v e d
access t o  t h e  a r e a s  c o u l d  c r e a t e  e x c e s s i v e  r e c r e a t i o n a l  p r e s s u r e s ,
w i t h  p o s s i b l e  a d v e r s e  e f f e c t s  o n  f i s h  a n d  w i l d l i f e  p o p u l a t i o n s .
P o p u l a t i o n  l o s s e s  d u e  t o  h a b i t a t  a n d  f o o d  s u p p l y  d e s t r u c t i o n  c o u l d
e v e n t u a l l y  c a u s e  a  d e c l i n e  i n  a n g l i n g  a n d  h u n t i n g  a c t i v i t y .  S e v e r e
i n f e s t a t i o n  b y  t h e  f i s h  t a p e w o r m  D i p h y l l o b o t h r i u m  e x i s t s  i n  t h e
N a n i k a - K i d p r i c e  s y s t e m .  D i v e r s i o n  o f  w a t e r  f r o m  t h a t  s y s t e m  t o
Ta h t s a  L a k e  r a i s e s  t h e  p o s s i b i l i t y  o f  p a r a s i t e  t r a n s f e r  t o  t h e
F r a s e r  R i v e r  s y s t e m .
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1 I N T R O D U C T I O N

.tr 1 .1  P U R P O S E  OF REPORT

I n  1974  a n d  1 9 7 5 ,  t h e  F i s h  a n d  W i l d l i f e  B r a n c h  c o n d u c t e d
f i e l d  s t u d i e s  o n  t h e  f i s h  a n d  w i l d l i f e  p o p u l a t i o n s  i n  t h e  N a n i k a -
K i d p r i c e  s y s t e m  w h i c h  w o u l d  b e  a f f e c t e d  b y  t h e  p r o p o s e d  Kemano I I
p r o j e c t .  T h e  f i e l d  p o r t i o n  o f  t h e s e  s t u d i e s  was  f u n d e d  b y  B .  C .  H y d r o .

The p u r p o s e  o f  t h i s  r e p o r t  i s  t o  d e s c r i b e ,  s u m m a r i z e ,  a n d
e v a l u a t e  t h e  d a t a  o b t a i n e d  i n  t h e  1974-1975  s t u d i e s  a n d  t o  a s s e s s  t h e
e n v i r o n m e n t a l  i m p a c t s  o f  t h e  Kemano I I  p r o j e c t ,  a s  p r o p o s e d  b y
B. C .  H y d r o .

1 .2  K E M A N O  I

The e x i s t i n g  Kemano I  h y d r o e l e c t r i c  d e v e l o p m e n t  c o n s i s t s
o f  a  dam ( K e n n e y  Dam) a t  t h e  o u t l e t  o f  Knewstubb L a k e ,  w h i c h  c r e a t e d
a r e s e r v o i r  o f  Ta h t s a ,  O o t s a ,  W h i t e s a i l ,  E u t s u k ,  Te t a c h u c k ,  N a t a l k u z ,
and Knewstubb L a k e s  ( F i g .  1 ) .  A  h y d r a u l i c  t u n n e l  c o n n e c t s  t h e  w e s t
end o f  Ta h t s a  Lake  t o  t h e  Kemano R i v e r .  T h i s  h y d r o  d e v e l o p m e n t  i s
owned a n d  o p e r a t e d  b y  t h e  A lum inum Company o f  Canada L i m i t e d  ( A l c a n ) ,
and p r o v i d e s  p o w e r  f o r  t h e  A l c a n  P l a n t  i n  K i t i m a t .  I t  was  c o n s t r u c t e d
f rom 1951  t o  1 9 5 6 ,  a n d  p o w e r  g e n e r a t i o n  commenced i n  1 9 5 7 .  T h e
maximum g e n e r a t i n g  c a p a c i t y  i s  8 1 5  MW ( A n o n . ,  1 9 7 2 a ) .

1 . 3  P R O P O S E D  HYDROELECTRIC DEVELOPMENT -  KEMANO I I

The Kemano I I  p r o j e c t ,  a s  o r i g i n a l l y  p r o p o s e d  b y  B .  C .
Hydro,  c o n s i s t s  o f  a  number o f  w a t e r  s t o r a g e  a n d  d i v e r s i o n  schemes
wh ich  w o u l d ,  i f  i m p l e m e n t e d :

-  c r e a t e  a  4 7  m dam o n  t h e  N a n i k a  R i v e r  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e ,
r a i s i n g  w a t e r  l e v e l s  i n  N a n i k a  Lake  b y  1 0  m  a n d  i n  K i d p r i c e  L a k e
by  3 0  m

-  c r e a t e  a n  1 8  m dam o n  t h e  M o r i c e  R i v e r  a t  t h e  o u t l e t  o f  M o r i c e  L a k e ,
r a i s i n g  w a t e r  l e v e l s  i n  M o r i c e  L a k e  b y  6  m

-  d i v e r t  w a t e r  f r o m  M o r i c e  L a k e  t o  N a n i k a  r e s e r v o i r  ( N a n i k a  a n d
K i d p r i c e  L a k e s )  v i a  a  pumping  s t a t i o n

-  d i v e r t  w a t e r  f r o m  N a n i k a  r e s e r v o i r  i n t o  Ta h t s a  Lake  v i a  a  t u n n e l
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-  d i v e r t  w a t e r  f r o m  t h e  Dean R i v e r  i n t o  Ta h t s a  L a k e  v i a  a  s y s t e m  o f
dykes ,  d a m s ,  c a n a l s ,  a n d  t h e  E n t i a k o  R i v e r

-  d i v e r t  more  w a t e r  f r o m  Ta h t s a  Lake  i n t o  Kemano R i v e r  v i a  a  second
h y d r a u l i c  t u n n e l  p a r a l l e l  t o  t h e  p r e s e n t  t u n n e l .

D e t a i l s  o f  t h e  p r o p o s e d  M o r i c e  a n d  N a n i k a  d i v e r s i o n s  a r e
shown i n  F i g .  2 .  F l o w s  a v a i l a b l e  f o r  p o w e r  g e n e r a t i o n  we re  c a l c u -
l a t e d  b y  s u b t r a c t i n g  p r o p o s e d  a v e r a g e  f i s h  w a t e r  r e l e a s e  f l o w s  f r o m
average mean a n n u a l  f l o w s  ( A n o n . ,  1 9 7 2 a )  ( Ta b l e  1 ) .

Ta b l e  1  S u m m a r y  o f  a v a i l a b l e  w a t e r  s u p p l y  f o r  Kemano I I
development  ( A n o n . ,  1 9 7 2 a )

D i v e r s i o n  A v e r a g e  F l o w 1 Average F i s h  F l o w  A v a i l a b l e
( c f s )  W a t e r  R e l e a s e  f o r  Power  ( c f s )

Flow ( c f s )

Nechako 2 0 3 0 2 160 1 8 7 0
Nanika  1 0 4 5  8 3  9 6 2

Dean 7 1 9  7 0  6 4 9

Mor i ce  1 5 3 5  3 0 0  1 2 3 5

TOTALS 5 3 2 9  6 1 3  4 7 1 6

11928-1958 f l o w s

2Flow a v a i l a b l e  a t  Kenney  Dam a f t e r  d e d u c t i n g  a n  assumed
average p o w e r  f l o w  t o  e x i s t i n g  Kemano p l a n t  o f  46o0 c f s
f rom t h e  a v e r a g e  f l o w  o f  6630  c f s

The h y d r o l o g i c a l  e f f e c t s  o f  t h e  Kemano I T  d e v e l o p m e n t
wou ld  i n c l u d e :

-  r e d u c t i o n  o f  f l o w  i n  t h e  N a n i k a  R i v e r  b e l o w  K i d p r i c e  L a k e  f r o m
1063 c f s *  ( a v e r a g e )  t o  8 3  c f s  ( a v e r a g e )

-  r e d u c t i o n  o f  f l o w  i n  t h e  M o r i c e  R i v e r  b e l o w  M o r i c e  L a k e  f r o m
2672 c f s *  ( a v e r a g e )  t o  3 0 0  c f s  ( a v e r a g e )

-  r e d u c t i o n  o f  f l o w  i n  t h e  Dean R i v e r  f r o m  719  c f s
70 c f s  ( a v e r a g e )

*1973 t o  1 9 7 6  f l o w s

(average)  t o
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Nanika and Morice dams and d i ve rs ions  (Anon . ,  1972a)
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-  f u r t h e r  r e d u c t i o n  o f  f l o w  i n  t h e  Nechako R i v e r  t o  1 6 0  c f s  ( a v e r a g e )
f rom i t s  o r i g i n a l  6630  c f s  ( a v e r a g e )

-  f u r t h e r  i n c r e a s e  o f  f l o w  i n  t h e  Kemano R i v e r  b y  a b o u t  4 8 9 2  c f s

-  r e d u c t i o n  o f  f l o w s  i n  t h e  B u l k l e y - S k e e n a  s y s t e m  a n d  f u r t h e r
r e d u c t i o n  o f  f l o w  i n  t h e  F r a s e r  R i v e r .
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2 B A C K G R O U N D

I n  1 9 7 4 ,  B .  C .  H y d r o  a n d  Power  A u t h o r i t y  f u n d e d  a  f i e l d
s t u d y  c o o r d i n a t e d  b y  t h e  t h e n  F i s h e r i e s  a n d  M a r i n e  S e r v i c e  o f
Env i ronment  Canada,  a n d  w h i c h  i n v o l v e d  t h e  F i s h e r i e s  a n d  M a r i n e
S e r v i c e ,  t h e  I n t e r n a t i o n a l  P a c i f i c  S a l m o n  F i s h e r i e s  Commiss ion ,  a n d
t h e  B .  C .  F i s h  a n d  W i l d l i f e  B r a n c h .  T h e  p u r p o s e  o f  t h e  s t u d y  was
t o  a s s e s s  t h e  i m p l i c a t i o n s  o f  t h e  Kemano I I  p r o p o s a l  f o r  f i s h  a n d
w i l d l i f e  i n  t h e  N a n i k a ,  M o r i c e ,  N e c h a k o ,  a n d  Dean s y s t e m s .

D u r i n g  i n i t i a l  d i s c u s s i o n s  o f  t h e  Kemano I I  p r o p o s a l
w i t h  B .  C .  H y d r o ,  t h e  F i s h  a n d  W i l d l i f e  B r a n c h  emphas ized  t h a t
t h e  Dean R i v e r  s t e e l h e a d  f i s h e r y  w a s  o n e  o f  t h e  f i n e s t  i n  N o r t h
Amer ica .  T h e  p r o p o s e d  Dean d i v e r s i o n  w a s ,  t h e r e f o r e ,  u n a c c e p t a b l e
t o  t h e  B r a n c h .  B .  C .  H y d r o ,  f o r  r e a s o n s  o f  t h e i r  o w n ,  s u b s e q u e n t l y
dec ided  t o  e x c l u d e  t h e  Dean d i v e r s i o n  f r o m  t h e  p r o p o s a l .

The F i s h e r i e s  a n d  M a r i n e  S e r v i c e  s t u d i e d  t h e  i m p l i c a t i o n s
o f  t h e  Kemano I I  p r o p o s a l  f o r  c h i n o o k  s a l m o n  i n  t h e  Nechako R i v e r
( Anon . ,  1 9 7 9 ,  V o l .  3 )  a n d  f o r  c h i n o o k ,  s o c k e y e ,  c o h o ,  a n d  p i n k
salmon i n  t h e  N a n i k a  a n d  M o r i c e  s y s t e m s  ( A n o n . ,  1 9 7 9 ,  V o l .  5 ) .  T h e
Salmon Commiss ion a d d r e s s e d  t h e  i m p a c t  o f  Kemano I I  o n  s o c k e y e
salmon i n  t h e  Nechako R i v e r  ( A n o n . ,  1 9 7 9 ,  V o l .  2 ) .  T h e  F i s h  a n d
W i l d l i f e  B r a n c h  was t o  a s s e s s  t h e  p o t e n t i a l  i m p a c t s  o f  t h e  Kemano I I
p r o p o s a l  o n  t h e  l i m n o l o g y ,  f r e s h w a t e r  f i s h e r i e s ,  w i l d l i f e ,  a n d
r e c r e a t i o n  o f  t h e  N a n i k a  a n d  M o r i c e  s y s t e m s .

The B r a n c h  began  s t u d i e s  o f  t h e  N a n i k a - K i d p r i c e  s y s t e m
i n  1 9 7 4 ,  w i t h  a n  emphas is  o n  s p a w n i n g  a n d  r e a r i n g  h a b i t a t  ( A n o n . ,
1975c) .  I n  1 9 7 5 ,  f u r t h e r  s t u d i e s  w e r e  c o n d u c t e d  i n  t h e  N a n i k a -
K i d p r i c e  s y s t e m  t o  a s s e s s  t h e  p r o b l e m s  r e l a t e d  t o  t h e  t r a n s f e r  o f
w a t e r  f r o m  M o r i c e  L a k e  v i a  t h e  p r o p o s e d  N a n i k a - K i d p r i c e  r e s e r v o i r
t o  Ta h t s a  L a k e ,  w i t h  a n  emphas is  o n  p a r a s i t e s  a n d  l i m n o l o g y .  C u r s o r y
o b s e r v a t i o n s  w e r e  made o n  t h e  M o r i c e  a n d  Nechako s y s t e m s  d u r i n g  t h e
1974 a n d  1975 s t u d i e s .

A t  t h e  p r e s e n t  t i m e ,  B .  C .  H y d r o  i s  n o t  a c t i v e l y  c o n s i d e r i n g
the  Kemano I I  p r o p o s a l .  H o w e v e r ,  A l c a n  i s  now i n t e r e s t e d  i n  e x e r c i s i n g
a d d i t i o n a l  o p t i o n s  u n d e r  t h e  w a t e r  l i c e n c e  t h e y  o b t a i n e d  i n  1 9 5 0 .  T h e
Kemano I I  p r o j e c t ,  a s  m o d i f i e d  b y  A l c a n ,  i n v o l v e s  t h e  c o n s t r u c t i o n  o f
a dam o n  t h e  N a n i k a  R i v e r  b e l o w  t h e  o u t l e t  o f  K i d p r i c e  L a k e ,  a n d  t h e
d i v e r s i o n  o f  w a t e r  f r o m  t h e  N a n i k a  r e s e r v o i r  t o  Ta h t s a  L a k e  v i a  a
t u n n e l .  T h e i r  p r o p o s a l  a l s o  i n c l u d e s  a  s e c o n d  h y d r a u l i c  t u n n e l  f r o m
Ta h t s a  Lake  i n t o  t h e  Kemano R i v e r .  T h e  A l c a n  p r o p o s a l  d i f f e r s  f r o m
t h e  o n e  s t u d i e d  h e r e  i n  t h a t  i t  e x c l u d e s  t h e  M o r i c e  dam a n d  d i v e r s i o n .
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The f o l l o w i n g  r e p o r t  f o c u s e s  o n  t h e  p o t e n t i a l  i m p a c t s  o f
t h e  o r i g i n a l  B .  C .  H y d r o  p r o p o s a l  o n  t h e  l i m n o l o g y ,  f i s h e r i e s ,
w i l d l i f e ,  a n d  r e c r e a t i o n  o f  t h e  N a n i k a — K i d p r i c e  s y s t e m .  T h e
p o t e n t i a l  i m p a c t s  o f  t h a t  p r o p o s a l  o n  t h e  M o r i c e  a n d ,  t o  a  l e s s e r
e x t e n t ,  Nechako  s y s t e m s  a r e  d i s c u s s e d  where  t h e  d a t a  base  i s
adequate f o r  assessmen t .



3 G E O G R A P H Y

Nanika a n d  K i d p r i c e  L a k e s  l i e  i n  a  n o r t h e a s t e r l y  t r e n c h
i n  t h e  e a s t e r n  s l o p e  o f  t h e  C o a s t a l  M o u n t a i n s  o f  B r i t i s h  C o l u m b i a ,
a t  a p p r o x i m a t e l y  5 3 ° 4 0 '  N o r t h  L a t i t u d e  a n d  1 2 7  3 0 '  W e s t  L o n g i t u d e ,
a t  e l e v a t i o n s  9 3 2  m  a n d  9 0 8  m above mean s e a  l e v e l ,  r e s p e c t i v e l y .
Two m o u n t a i n  r a n g e s ,  r u n n i n g  t r a n s v e r s e  t o  t h e  C o a s t a l  M o u n t a i n s  a n d
r i s i n g  t o  e l e v a t i o n s  o f  1800  -  2400  m ,  e n c l o s e  a  d r a i n a g e  a r e a  o f
about  7 4 1  km t o  t h e  o u t l e t  o f  K i d p r i c e  L a k e  ( F i g .  3 ) .  A n n u a l  r a i n -
f a l l  may b e  a s  h i g h  a s  1 8 0  c m  i n  t h e  a r e a ,  a n d  t h e r e  i s  h e a v y  snowpack
i n  t h e  w i n t e r .  A l p i n e  g l a c i a t i o n  i s  a c t i v e  i n  t h e  h i g h e r  m o u n t a i n s ,
w i t h  m o s t  p e a k s  o f  e l e v a t i o n  g r e a t e r  t h a n  2000  m  h a v i n g  c i r q u e
g l a c i e r s  o r  i c e  c a p s .  T h e  g e n e r a l l y  s t e e p  g r a d i e n t s  o f  t r i b u t a r i e s
t o  N a n i k a  a n d  K i d p r i c e  L a k e s ,  w i t h  t h e i r  w i l d l y  f l u c t u a t i n g  f l o w s
and h e a v y  s i l t  l o a d ,  a r e  c h a r a c t e r i s t i c  o f  g l a c i a l  r u n - o f f  a n d  snow
m e l t .

T h i r t e e n  c r e e k s  r u n  i n t o  N a n i k a  L a k e .  N a n i k a  Lake  d r a i n s
i n t o  K i d p r i c e  L a k e  v i a  t h e  u p p e r  N a n i k a  R i v e r ,  w h i c h  meanders  t h r o u g h
a l o w - l y i n g  a r e a  d o t t e d  w i t h  s m a l l  ponds  a n d  sedge  meadows. F o u r
o t h e r  c r e e k s  r u n  i n t o  K i d p r i c e  L a k e .  O f  t h e  s m a l l e r  l a k e s  d r a i n i n g
i n t o  K i d p r i c e  L a k e ,  t h e  m o s t  s i g n i f i c a n t  a r e  S t e p p  a n d  Anzac  L a k e s
t o  t h e  n o r t h e a s t  a n d  S p i l l  L a k e  t o  t h e  n o r t h .  T h e  c o n t i n u a t i o n  o f
t h e  N a n i k a  R i v e r ,  d r a i n i n g  K i d p r i c e  L a k e ,  f l o w s  i n t o  t h e  n o r t h e a s t e r n
end o f  M o r i c e  L a k e .  A t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  i s  a n  1 8  m
w a t e r f a l l  w h i c h  p r e v e n t s  t h e  u p s t r e a m  passage o f  f i s h  ( F i g .  4 ) .

The s h o r e l i n e  o f  N a n i k a  Lake  i s  c h a r a c t e r i z e d  b y  s t e e p
r o c k y  b l u f f s  a n d  c l i f f s ,  o f t e n  d e s c e n d i n g  t o  c o n s i d e r a b l e  d e p t h .
The o n l y  e x t e n s i v e  l o w  g r a d i e n t  a r e a s  a r e  a t  t h e  mou th  o f  F e n t o n  C r e e k
and i n  t h e  o u t l e t  a r e a  where  t h e  u p p e r  N a n i k a  R i v e r  d r a i n s  t h e  l a k e .
These l o w  g r a d i e n t  a r e a s  s u p p o r t  s u b a l p i n e  f i r  ( A b i e s  l a s i o c a r p a ) ,
b l a c k  s p r u c e  ( P i c e a  m a r i a n a ) ,  some w h i t e b a r k  p i n e  ( P i n u s  a l b i c a u l i s ) ,
a l d e r  ( A l n u s  s p p . ) ,  a n d  w i l l o w  ( S a l i x  s p p . ) .  S o m e  i s o l a t e d  l o w
g r a d i e n t  a r e a s  o c c u r  a t  t h e  mouths  o f  N i k u n  C r e e k  ( I I I ) ,  C r e e k  I X ,
and C r e e k  X I V  ( F i g .  5 ) .  E v e n  i n  t h e s e  f e w  l o w  g r a d i e n t  a r e a s ,  t h e
beaches h a v e  g r a v e l  t o  a b o u t  4  -  6  m d e p t h .  A q u a t i c  v e g e t a t i o n  i s
v e r y  s p a r s e .

The l o w - l y i n g  a r e a  be tween  N a n i k a  a n d  K i d p r i c e  L a k e s  i s
p o o r l y  d r a i n e d  a n d  e x t e n d s  f o r  a b o u t  5  k m ,  a c h i e v i n g  a  w i d t h  o f  o v e r
2 km ( A r e a  A ,  F i g .  6 ) .  I n  p a r t i c u l a r ,  w h e r e  i t  o p e n s  i n t o  t h e
s h o r e l i n e  a t  t h e  s o u t h w e s t e r n  e n d  o f  K i d p r i c e  L a k e ,  t h e r e  i s  a
r e l a t i v e l y  e x t e n s i v e  d e v e l o p m e n t  o f  beach  a n d  s h a l l o w  l i t t o r a l .
Berge land  C r e e k  f l o w s  f r o m  t h e  s o u t h  i n t o  t h i s  l o w - l y i n g  a r e a ,  a n d
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F i g .  4  N a n i k a  F a l l s



F i g .  5  M a p  o f  N a n i k a  L a k e  a n d  t r i b u t a r i e s  s h o w i n g  p r o p o s e d  f l o o d e d  a r e a s
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passes t h r o u g h  i t  t o  j o i n  t h e  u p p e r  N a n i k a  R i v e r  be tween  t h e  t w o
l a k e s .  A n  e x t e n s i v e  s y s t e m  o f  s m a l l  l a k e s  a n d  t r i b u t a r i e s  d r a i n s
i n t o  C r e e k  X I X ,  w h i c h  a l s o  meanders t h r o u g h  t h i s  a r e a  a n d  t h e n c e  i n t o
K i d p r i c e  L a k e  ( F i g .  3 ) .  T h i s  r i p a r i a n  a r e a  i s  o f  k e y  i m p o r t a n c e  t o
t h e  f i s h  a n d  w i l d l i f e  o f  t h e  N a n i k a - K i d p r i c e  s y s t e m .

K i d p r i c e  L a k e  i s  a b o u t  o n e - t h i r d  t h e  s i z e  o f  N a n i k a  a n d
about  2 4  m  l o w e r  i n  e l e v a t i o n .  W h i l e  t h e  n o r t h e r n ,  w e s t e r n ,  a n d
s o u t h e r n  s h o r e s  s l o p e  more  g e n t l y  t h a n  t h e  s h o r e s  o f  N a n i k a  L a k e ,
t h e  e a s t e r n  s h o r e  o f  K i d p r i c e  i s  s t e e p  a n d  c h a r a c t e r i z e d  b y  r o c k y
b l u f f s  ( F i g .  7 ) .  S h o r e l i n e  v e g e t a t i o n  i s  p r e d o m i n a n t l y  b a l s a m  f i r ,
and i n c l u d e s  s p r u c e ,  l o d g e p o l e  p i n e  ( P .  c o n t o r t a ) ,  w h i t e b a r k  p i n e ,
w i l l o w ,  a l d e r ,  a n d  n o r t h e r n  b l a c k  c o t t o n w o o d  ( P o p u l u s  t r i c h o c a r p a ) .
The l o w - l y i n g  a r e a s  a r e  d o t t e d  w i t h  s m a l l  ponds  a n d  sedge  meadows.
There i s  a n  e x t e n s i v e  s h a l l o w  a r e a  b y  t h e  s o u t h e r n  s h o r e  o f  K i d p r i c e
Lake a n d  a  s m a l l e r  o n e  a t  t h e  o u t l e t  o f  S t e p p  C r e e k .  V e g e t a t i o n  i n
t h e  l a k e  i s  s p a r s e  e x c e p t  f o r  mode ra te  g r o w t h  i n  t h e s e  s h a l l o w
areas a n d  a r o u n d  c r e e k  mou ths .  R e p r e s e n t a t i v e  a q u a t i c  m a c r o p h y t e
spec ies  i n  t h o s e  a r e a s  i n c l u d e  C a r e x ,   E l o d e a ,  a n d  Po tamogeton .

Stepp L a k e  d r a i n s  i n t o  K i d p r i c e  L a k e  v i a  S t e p p  C r e e k .  T h e
s h o r e l i n e  i s  b e d r o c k  i n  a  f e w  p l a c e s ,  and t h e r e  a r e  f e w  b e a c h e s ,  t h e
most e x t e n s i v e  o n e  b e i n g  a t  t h e  n o r t h e r n  e n d  o f  t h e  l a k e .  A l d e r s
are  q u i t e  a b u n d a n t .  A r e a s  o n  b o t h  s i d e s  o f  t h e  l a k e  a n d  a l o n g  S t e p p
Creek have  b e e n  b u r n e d  a t  v a r i o u s  t i m e s .  A q u a t i c  m a c r o p h y t e s  a r e
g e n e r a l l y  v e r y  s p a r s e ,  a l t h o u g h  Po tamogeton  g r a m i n e u s  h a s  b e e n
i d e n t i f i e d  ( B u r n s  a n d  T r e d g e r ,  1 9 7 4 ) .

Anzac L a k e ,  d r a i n i n g  i n t o  S t e p p  L a k e  v i a  u p p e r  S t e p p
Creek,  i s  t h e  m o s t  n o r t h e a s t e r l y  l a k e  i n  t h e  w a t e r s h e d .  T h e  s h o r e -
l i n e  i s  l a r g e l y  b e d r o c k ,  a l t h o u g h  t h e r e  i s  o n e  s a n d  b e a c h .  A l d e r
and w i l l o w  a r e  a b u n d a n t  a l o n g  t h e  s h o r e l i n e ,  w i t h  p e a t y  b r o w n  s o i l
and g r a s s y  meadow i n  a  f e w  p l a c e s .  A q u a t i c  m a c r o p h y t e s ,  s u c h  a s
Nuphar,  S p a r g a n i u m ,  P o t a m o g e t o n ,  E q u i s e t u m ,  a n d  N a j a s  s p e c i e s ,  a r e
r e l a t i v e l y  a b u n d a n t .

Mor i ce  L a k e  l i e s  i n  a  d e e p  t r e n c h  o f  t h e  Ta h t s a  Range
Moun ta ins ,  a p p r o x i m a t e l y  7  km  n o r t h w e s t  o f ,  a n d  p a r a l l e l  t o ,  N a n i k a
and K i d p r i c e  L a k e s .  T h e  l a k e  h a s  a n  a r e a  o f  10360 h e c t a r e s  ( B r e t t
and P r i t c h a r d ,  1 9 4 6 ) ,  a n d  i t  i s  l o c a t e d  a t  a n  e l e v a t i o n  o f  7 6 3  m
above mean s e a  l e v e l  ( F i g .  8 ) .  A b o u t  h a l f  way  a l o n g  M o r i c e  L a k e ,
A tna  B a y  e x t e n d s  t o  t h e  w e s t  f o r  a b o u t  7 . 5  k m .  M o r i c e  L a k e  i s  d e e p ,
c o l d ,  a n d  w i t h o u t  i s l a n d s  i n  i t s  m a i n  b o d y,  a l t h o u g h  t h e r e  a r e  s e v e r a l
i s l a n d s  i n  t h e  s h a l l o w e r  w a t e r  o f  A t n a  B a y.  L i k e  N a n i k a ,  M o r i c e
Lake i s  a l m o s t  c o m p l e t e l y  e n c i r c l e d  b y  snow capped  m o u n t a i n s ,  w h i c h
drop s t e e p l y  i n t o  i t s  w a t e r s  f r o m  e l e v a t i o n s  o f  1200  t o  1 5 0 0  m.



Fig.  7  K i d p r i c e  Lake l o o k i n g  southwest towards Nanika
Lake. N o t e  s teep  eas tern  s h o r e l i n e ,  i n
comparison w i t h  more g e n t l y  s l o p i n g  sho re l i ne
in  fo reground
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There a r e  t h i r t y  t r i b u t a r i e s  t o  M o r i c e  L a k e  ( F i g .  9 ) ,  many o f  w h i c h
are s h o r t ,  s t e e p  g l a c i a l  s t r e a m s .  T h e  t w o  m a i n  t r i b u t a r i e s  a r e  t h e
l o w e r  N a n i k a  a n d  A t n a  R i v e r s .  T h e  l o w e r  N a n i k a  R i v e r  f l o w s  f r o m
Nanika F a l l s  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  t o  M o r i c e  L a k e  o v e r  a
course o f  a b o u t  2 2 . 5  k m ,  f a l l i n g  a  t o t a l  v e r t i c a l  d i s t a n c e  o f  120  m .
The A t n a  R i v e r  f l o w s  t h r o u g h  A t n a  L a k e ,  w h i c h  d i s c h a r g e s  o v e r  f a l l s
i n t o  A t n a  B a y.  M c B r i d e  L a k e  f l o w s  i n t o  t h e  n o r t h  e n d  o f  M o r i c e  L a k e
v i a  McBr i de  C r e e k .  M o r i c e  L a k e  i s  d r a i n e d  a t  i t s  n o r t h e a s t e r n  e n d
by  t h e  M o r i c e  R i v e r ,  w h i c h  f l o w s  f o r  a b o u t  8 0  k m  i n  a  n o r t h e a s t e r l y
d i r e c t i o n  t o  i t s  c o n f l u e n c e  w i t h  t h e  B u l k l e y  R i v e r  ( F i g .  8 ) .  T h e
m a j o r  l a k e -headed  t r i b u t a r i e s  a r e  Owen a n d  Lamprey C r e e k s .

The s h o r e l i n e  o f  M o r i c e  L a k e  i s  c h a r a c t e r i s t i c a l l y  s t e e p
and r o c k y .  S h o r e l i n e  v e g e t a t i o n  i s  d o m i n a t e d  b y  s p r u c e ,  w i t h  b i r c h
( B e t u l a  s p p . )  a n d  w i l l o w  f o u n d  t h r o u g h o u t  t h e  a r e a .  P o o r l y  d r a i n e d
meadows a r e  common a l o n g  t h e  r i v e r  b o t t o m s .  S h a l l o w  a r e a s  w i t h  s a n d
and g r a v e l  b o t t o m s  o c c u r  a t  t h e  mouths  o f  t h e  l o w e r  N a n i k a  R i v e r  a n d
McBride C r e e k ,  a n d  a t  t h e  o u t l e t  o f  M o r i c e  L a k e .  A q u a t i c  v e g e t a t i o n
i s  s p a r s e .

P r i o r  t o  Kemano I ,  t h e  Nechako h e a d w a t e r  l a k e s  d r a i n e d
n a t u r a l l y  t o  t h e  e a s t  v i a  t h e  Nechako R i v e r  t o  i t s  c o n f l u e n c e  w i t h
t h e  F r a s e r  R i v e r  n e a r  P r i n c e  George  ( F i g .  1 ) .  T h e  m a j o r  p o r t i o n  o f
t h e  f l o w  f r o m  t h e  now- f l o o d e d  l a k e s  i s  t o  t h e  w e s t  i n t o  Kemano
R i v e r .

Ta h t s a  Lake  l i e s  a t  t h e  w e s t e r n  e n d  o f  t h e  Nechako s y s t e m
i n  t h e  d e e p - s i d e d  t r e n c h  o f  t h e  Ta h t s a  m o u n t a i n s ,  i m m e d i a t e l y  s o u t h
o f  N a n i k a  L a k e .  I n  i t s  p r e s e n t  f l o o d e d  c o n d i t i o n  t h e r e  i s  v i r t u a l l y
no s h o r e l i n e  o r  e u l i t t o r a l *  d e v e l o p m e n t ,  a n d  i t  i s  c h a r a c t e r i z e d  b y
many s t e e p  r o c k y  b l u f f s  o f t e n  d e s c e n d i n g  i n t o  d e e p  w a t e r .

* e u l i t t o r a l  -  l a n d w a r d  s u b d i v i s i o n  o f  t h e  l i t t o r a l  z o n e  o f  a  b o d y
o f  w a t e r ,  u s u a l l y  t h e  b e n t h i c  z o n e  t h a t  f a l l s  b e t w e e n
t h e  l i m i t s  o f  f l u c t u a t i o n  l e v e l  i n  a  b o d y  o f  w a t e r .
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4 M E T H O D S

4.1  L A K E  STUDIES

B a t h y m e t r i c  d a t a  o n  N a n i k a ,  K i d p r i c e ,  a n d  S t e p p  L a k e s  w e r e
c o l l e c t e d  u s i n g  a  F u r u n o  e c h o - s o u n d e r .  B a s e d  o n  t h e  p r e l i m i n a r y  e c h o -
sound ing  d a t a ,  1 7 ,  14, a n d  2  s t a t i o n s  w e r e  s e l e c t e d  o n  t h e s e  t h r e e
l a k e s ,  r e s p e c t i v e l y .

Flow d a t a  were  o b t a i n e d  f r o m  t h e  I n l a n d  Wa te rs  D i r e c t o r a t e ,
Canada Depar tmen t  o f  E n v i r o n m e n t .

Tempera tures  i n  N a n i k a  a n d  K i d p r i c e  L a k e s  w e r e  measured
w i t h  a  t h e r m i s t o r .  Te m p e r a t u r e s  w e r e  t a k e n  t o  a  d e p t h  o f  6 0  m  a t
seven s t a t i o n s  i n  N a n i k a  Lake  i n  A u g u s t ,  1 9 7 5 .  S t a t i o n s  5 ,  1 0 ,  a n d
17, e s t a b l i s h e d  i n  1 9 7 4 ,  w e r e  u t i l i z e d  i n  1 9 7 5 ;  h o w e v e r ,  f o u r  o t h e r s
were a d d e d .  T h e s e  l a t t e r  f o u r  s t a t i o n s  a r e  d e s i g n a t e d  o n  t h e  b a t h y -
met ry  map ( F i g .  1 0 )  b y  l e t t e r .  S t a t i o n  U  i s  l o c a t e d  a t  t h e  u p w e l l i n g
sou th  o f  b a t h y m e t r y  S t a t i o n  6 ,  S t a t i o n  D  a t  t h e  d e e p e s t  r e c o r d e d  p o i n t
i n  t h e  l a k e  ( 2 2 2  m ) ,  S t a t i o n  P  i n  t h e  r e g i o n  o f  t h e  p r o p o s e d  p i p e -
l i n e  i n p u t ,  a n d  S t a t i o n  T  i n  t h e  r e g i o n  o f  t h e  p r o p o s e d  t u n n e l
o u t l e t .  I n  K i d p r i c e  L a k e ,  t e m p e r a t u r e s  w e r e  measured  f r o m  s u r f a c e  t o
b o t t o m  a t  f o u r  s t a t i o n s  o n  t w o  d a y s  a t  t h e  e n d  o f  J u l y ,  e i g h t  d a y s
i n  A u g u s t ,  a n d  t w o  d a y s  i n  l a t e  S e p t e m b e r,  1 9 7 5 .

D i s s o l v e d  oxygen  was measured  a t  e i g h t  s t a t i o n s  i n  N a n i k a
Lake i n  l a t e  A u g u s t  1 9 7 5 ,  a n d  a t  f o u r  s t a t i o n s  i n  K i d p r i c e  L a k e  f r o m
l a t e .  J u l y  t o  l a t e  Sep tember  1 9 7 5 .  D i s s o l v e d  oxygen  c o n c e n t r a t i o n s
t o  1 3  m were  measured  u s i n g  a  membrane p r o b e .  S i n c e  t h e  l e n g t h  o f
t h e  o x y g e n  p r o b e  c a b l e  was o n l y  1 3  m ,  w a t e r  f r o m  b e l o w  t h a t  d e p t h
was b r o u g h t  u p  w i t h  a  samp le  b o t t l e  a n d  a n a l y z e d  e i t h e r  w i t h  t h e  p r o b e
o r  w i t h  a  Hach k i t .

Water  t r a n s p a r e n c y  r e a d i n g s  w e r e  t a k e n  u s i n g  a  s t a n d a r d
Secch i  d i s c .  N u t r i e n t  d e t e r m i n a t i o n s  w e r e  a t t e m p t e d  i n  N a n i k a  a n d
K i d p r i c e  L a k e s  i n  1974▶ u s i n g  Hach k i t e ,  b u t  c o n c e n t r a t i o n s  p r o v e d
t o  b e  b e l o w  d e t e c t a b l e  l i m i t s .  C h e m i c a l  p a r a m e t e r  measurements i n
Nanika a n d  K i d p r i c e  L a k e s  a n d  B e r g e l a n d  C r e e k  w e r e  l a t e r  u n d e r t a k e n
by t h e  F i s h e r i e s  a n d  M a r i n e  S e r v i c e .  S a m p l e s  w e r e  c o l l e c t e d  a t  0 . 5  m
depth  w i t h  a  Nansen w a t e r  s a m p l e r  i n  O c t o b e r  a n d  December,  1 9 7 4
(Anon., 1979, Vo l .  4 ) .

F i s h e r i e s  a n d  M a r i n e  S e r v i c e  c o l l e c t e d  p h y t o p l a n k t o n  samp les
f rom t w o  s t a t i o n s  i n  N a n i k a  Lake  o n  J u l y  3 1 ,  1 9 7 4 .  T h e  samp les  w e r e
c o l l e c t e d  a t  0 . 5  m  d e p t h  i n  250  m l  b o t t l e s  a n d  p r e s e r v e d  i n  L u g o l ' s
s o l u t i o n  f o r  s u b s e q u e n t  i d e n t i f i c a t i o n  a n d  e n u m e r a t i o n  ( A n o n . ,  1 9 7 9 ,
Vol. 4 ) .
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Zoop lank ton  we re  c o l l e c t e d  u s i n g  a  W i s c o n s i n  n e t  w i t h  a
mouth d i a m e t e r  o f  1 2  c m ,  mesh s i z e  8 0  m i c r o n s .  H a u l s  w e r e  made f r o m
30 m  t o  s u r f a c e  i n  N a n i k a  L a k e ,  a n d  f r o m  20  m  t o  s u r f a c e  i n  K i d p r i c e
Lake.  T h e  samp les  w e r e  p r e s e r v e d  i n  a  1 0  p e r  c e n t  F o r m a l i n  s o l u t i o n
f o r  s u b s e q u e n t  i d e n t i f i c a t i o n  a n d  e n u m e r a t i o n .

B e n t h i c  o r g a n i s m s  w e r e  s a m p l e d  a t  s e l e c t e d  l i t t o r a l
s t a t i o n s  i n  N a n i k a ,  K i d p r i c e ,  a n d  S t e p p  L a k e s  w i t h  a  1 5  X  15  c m
Ekman d r e d g e ,  a t  d e p t h s  o f  5  a n d  2 5  m .  T h e  d r e d g e d  o r g a n i s m s  w e r e
screened a n d  p r e s e r v e d  i n  a  1 0  p e r  c e n t  F o r m a l i n  s o l u t i o n  f o r  l a b o r -
a t o r y  e x a m i n a t i o n .

F i s h  w e r e  s a m p l e d  i n  1 9 7 4  u s i n g  g i l l  n e t s  o f  1 2 ,  2 ,  2 % ,  a n d
3 i n .  s t r e t c h e d  mesh,  s e p a r a t e l y  i n  t h e  i n i t i a l  s e t s  a n d  i n  gangs
t h e r e a f t e r .  I n  t h e  1975  s e a s o n ,  a d d i t i o n a l  mesh s i z e s  o f  4  a n d  5  i n .
were u s e d  f o r  d e e p  n e t t i n g .  A  t o t a l  o f  4 8  g i l l  n e t  s e t s  w e r e  made
d u r i n g  t h e  t w o  s a m p l i n g  s e a s o n s .  F o r k  l e n g t h ,  w e i g h t ,  s e x ,  a n d
degree o f  m a t u r i t y  w e r e  d e t e r m i n e d  i n  t h e  f i e l d .

I n  t h e  1 9 7 4  s e a s o n ,  s c a l e s  w e r e  t a k e n  f r o m  a  f e w  f i s h  a n d
10 f i s h  w e r e  p r e s e r v e d  f o r  i d e n t i f i c a t i o n  a n d  e n u m e r a t i o n  o f  p a r a s i t e s .
I n  t h e  1975  s e a s o n ,  s c a l e s  w e r e  t a k e n  f r o m  a l l  f i s h  s a m p l e d .  T h e
s c a l e  samp les  w e r e  s e n t  t o  t h e  F i s h e r i e s  a n d  M a r i n e  S e r v i c e  l a b o r a t o r y
i n  Vancouve r  f o r  a n a l y s i s .  S c a l e s  w e r e  p r e s s e d  o n  p l a s t i c  a c e t a t e
cards a n d  t h e  r e s u l t i n g  s c a l e  i m p r e s s i o n s  r e a d .  A l l  f i s h  w e r e
r o u t i n e l y  examined  f o r  t h e  p r e s e n c e  o f  D i p h y l l o b o t h r i u m  s p p . ,  a n d  t h e
degree o f  i n f e c t i o n  was e s t i m a t e d  i n  t h e  f i e l d  b y  c o u n t i n g  c y s t s  o r
p l e r o c e r c o i d s .  L o n g n o s e  s u c k e r s  w e r e  exam ined  f o r  t h e  p r e s e n c e  o f
L i g u l a  i n t e s t i n a l i s  i n  p r e s e r v e d  spec imens .

Ti ssue  samp les  f r o m  t h e  l i v e r s  a n d  k i d n e y s  w e r e  t a k e n  i n
t h e  f i e l d  i n  1975  a n d  f r o z e n  f o r  l a t e r  b a c t e r i o l o g i c a l  a n d  v i r u s
assays .  H o w e v e r ,  i t  was n o t  p o s s i b l e  t o  e n s u r e  a s e p t i c  c o n d i t i o n s
i n  t h e  f i e l d ,  a n d  t h e  t i s s u e s  w e r e  f o u n d  t o  b e  t o o  c o n t a m i n a t e d  t o
de te rm ine  t h e  p r e s e n c e  o f  p a t h o g e n i c  b a c t e r i a .  S t o m a c h  samp les  w e r e
p r e s e r v e d  t o  d e t e r m i n e  d i e t .

4 .2  S T R E A M  STUDIES

A e r i a l  a n d  g r o u n d  s u r v e y s  o f  a l l  t r i b u t a r i e s  t o  N a n i k a  a n d
K i d p r i c e  L a k e s  ( F i g s .  5  a n d  6 )  w e r e  c a r r i e d  o u t  i n  t h e  summer o f  1974
i n  a n  a t t e m p t  t o  g a t h e r  i n f o r m a t i o n  o n  t h e  s u i t a b i l i t y  o f  t h e  s t r e a m s
as f i s h  h a b i t a t ;  s p e c i f i c a l l y ,  t h e  l o c a t i o n s  o f  m i g r a t i o n  b l o c k a g e s ,
s i d e  c h a n n e l s ,  l o g  j a m s ,  g r a v e l  b e d s ,  a n d  l a r g e  p o o l s .
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A l l  s t r e a m s  w e r e  s u r v e y e d  o n  f o o t  f o r  t h e i r  e n t i r e  l e n g t h ,
un less  t h e  s t r e a m  became t o r r e n t i a l  o r  a  b l o c k a g e  t o  f i s h  p a s s a g e
was o b s e r v e d  w h i c h  was c l e a r l y  above  t h e  f l o o d  l i n e  o f  t h e  p r o p o s e d
r e s e r v o i r .  F o r  e a c h  3 0  m  s t r e t c h  o f  s t r e a m ,  a s  d e t e r m i n e d  b y  c h a i n ,
an assessmen t  was  made o f  t h e  1 )  p h y s i c a l  a n d  b i o l o g i c a l  a s p e c t s
o f  t h e  s t r e a m ,  p a r t i c u l a r l y  a s  t h e y  r e l a t e d  t o  j u v e n i l e  a n d  a d u l t
h a b i t a t  q u a l i t y  a n d  spawn ing  p o t e n t i a l ,  a n d  2 )  s u r r o u n d i n g  v e g e t a t i o n
and w i l d l i f e  h a b i t a t .

The s u i t a b i l i t y  o f  s t r e a m s  w i t h  r e s p e c t  t o  s p a w n i n g ,  r e a r i n g ,
and a d u l t  s a l m o n i d  h a b i t a t  was  c l a s s i f i e d  a s  " g o o d , "  " f a i r , "  o r  " p o o r "
based o n  v i s u a l  o b s e r v a t i o n s  o f  p h y s i c a l  s t r e a m  c h a r a c t e r i s t i c s .  T h e
presence a n d / o r  r e l a t i v e  abundance o f  f r y  was a l s o  c o n s i d e r e d  i n
r e a r i n g  h a b i t a t  c l a s s i f i c a t i o n s .  P h y s i c a l  s t r e a m  c h a r a c t e r i s t i c s
c o n s i d e r e d  i n  t h e  c l a s s i f i c a t i o n  o f  s p a w n i n g  h a b i t a t  i n c l u d e d  g r a v e l
c l e a n l i n e s s  a n d  s i z e ,  a s  w e l l  a s  w a t e r  d e p t h  a n d  v e l o c i t y .  R e a r i n g
h a b i t a t  c l a s s i f i c a t i o n s  w e r e  b a s e d  o n  t h e  p r e s e n c e  o f  s u i t a b l e  c o v e r ,
unde rcu t  b a n k s ,  a n d  adequa te  w a t e r  v e l o c i t y .  S t r e a m s  d r a i n i n g  ponds
o r  l a k e s  w e r e  g i v e n  a  h i g h e r  r a t i n g  d u e  t o  a  g r e a t e r  abundance o f
f ood  o r g a n i s m s .  F a c t o r s  c o n s i d e r e d  i n  t h e  c l a s s i f i c a t i o n  o f  a d u l t
h a b i t a t  i n c l u d e d  w a t e r  dep th  and t h e  p r e s e n c e  o f  u n d e r c u t  b a n k s .
Water  v e l o c i t y  was n o t  c o n s i d e r e d  a s  i m p o r t a n t  h e r e  a s  f o r  s p a w n i n g
and r e a r i n g  c l a s s i f i c a t i o n s .

I t  s h o u l d  b e  n o t e d  t h a t  t h e  c l a s s i f i c a t i o n s  a r e  s u b j e c t i v e l y
d e r i v e d  a n d  d o  n o t  n e c e s s a r i l y  i n d i c a t e  t h e  r e l a t i v e  u s e  made o f
t h e  s t r e a m  b y  f i s h ,  a s  o t h e r  f a c t o r s  may  b e  i n v o l v e d .  T h e y  t h u s
can b e  s a i d  t o  r e f l e c t  m o r e  t h e  o b s e r v e d  " c a p a b i l i t y "  o f  t h e  s t r e a m s
t o  s u p p o r t  f i s h ,  r a t h e r  t h a n  t h e  l e v e l  o f  p r e s e n t  u s e  b y  f i s h .
Be rge land  C r e e k ,  f o r  e x a m p l e ,  w a s  d e s i g n a t e d  " g o o d "  u n d e r  a l l  t h r e e
c a t e g o r i e s ,  a l t h o u g h  r e d d  d i g g i n g  i n  J u l y  1 9 7 4  d i d  n o t  p r o d u c e  a n y
a l e v i n s ,  a n d  v e r y  f e w  f r y  w e r e  o b s e r v e d .  N e i t h e r  w e r e  a l e v i n s  f o u n d
i n  r e d d  d i g g i n g  i n  A u g u s t  1 9 7 5 ,  u p s t r e a m  o f  t h e  1 9 7 4  s u r v e y ,  a n d  a g a i n
few f r y  w e r e  s e e n .

Stream V I I I  ( F i g .  5 )  w a s  n o t  c o m p l e t e l y  s u r v e y e d  because  i t
p roved  t o  b e  a  cascade  f l o w i n g  t h r o u g h  a  c a n y o n  a n d  u n s u i t a b l e  f o r
f i s h .  D u e  t o  t h e i r  s i z e ,  t h e  u p p e r  s e c t i o n s  o f  C r e e k  X I X  a n d
Berge land  C r e e k  ( F i g .  3 )  w e r e  s u r v e y e d  b y  h e l i c o p t e r .

A t  l e a s t  o n e  s t a t i o n  was s e l e c t e d  o n  e a c h  s t r e a m ,  a n d
measurements w e r e  made a l o n g  3  t r a n s e c t s  s p a c e d  15  m  a p a r t .  T h e
st ream w i d t h s  a n d  d e p t h s  a t  t h r e e  e q u a l l y  s p a c e d  p o i n t s  a c r o s s  t h e
s t ream were  measured  f o r  e a c h  t r a n s e c t .  S u r f a c e  v e l o c i t i e s  w e r e
measured b y  t i m i n g  a  f l o a t  o v e r  a  d i s t a n c e  o f  3 0 . 5  m ,  a n d  s t r e a m
f l o w s  w e r e  e s t i m a t e d  f r o m  t h o s e  measurements .
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Othe r  o b s e r v a t i o n s  r e c o r d e d  i n c l u d e d  c h a r a c t e r  o f  s t r e a m
( t o r r e n t i a l ,  m e a n d e r i n g ,  e t c . ) ,  t y p e  o f  s u b s t r a t e ,  amoun t  a n d  t y p e
o f  c o v e r ,  n a t u r e  o f  b a n k s ,  a  d e s c r i p t i o n  o f  t h e  s u r r o u n d i n g  v e g e t a t i o n
and t e r r a i n ,  w e a t h e r ,  a n d  a i r  a n d  w a t e r  t e m p e r a t u r e s .

D u r i n g  t h e  s t r e a m  s u r v e y s ,  j u v e n i l e  f i s h  w e r e  samp led  a t
c reek  mouths  a n d  i n  a d j a c e n t  l a k e  s h a l l o w s ,  u s i n g  a  3 0  m  beach  s e i n e ,
a h a n d  s e i n e ,  o r  b y  e l e c t r o f i s h i n g .  S u b s a m p l e s  w e r e  p r e s e r v e d  i n  a
10 p e r  c e n t  F o r m a l i n  s o l u t i o n  f o r  s u b s e q u e n t  i d e n t i f i c a t i o n  a n d  l e n g t h -
w e i g h t  measurements .  W h e r e v e r  s p a w n i n g  p o t e n t i a l  a p p e a r e d  h i g h ,  t h e
g r a v e l  was exam ined  b y  d i g g i n g  f o r  eggs  o r  a l e v i n s .

4 .3  W I L D L I F E  STUDIES

Data o n  w i l d l i f e  w e r e  o b t a i n e d  i n  1974  a n d  1975 f r o m :

1.  A e r i a l  a n d  g r o u n d  w i l d l i f e  h a b i t a t  s u r v e y s  c o n d u c t e d  b y  D .  H a t l e r
(B.  C .  F i s h  a n d  W i l d l i f e  B r a n c h )  e t  a l .  D u r i n g  t h e s e  s u r v e y s ,
s i x  days  w e r e  s p e n t  o n  t h e  g r o u n d  a n d  2 0 . 5  h o u r s  i n  t h e  a i r
( 7 . 7 5  h o u r s  i n  f i x e d - w i n g  a i r c r a f t  a n d  1 2 . 7 5  h o u r s  i n  h e l i c o p t e r s ) .
The f i x e d - w i n g  f l i g h t s  w e r e  c o n d u c t e d  a t  1 5 0  m  e l e v a t i o n  a n d  a n
a i r  s p e e d  o f  160  -  1 9 5  k p h ,  a n d  t h e  h e l i c o p t e r  f l i g h t s  a t
60 -  9 0  m  e l e v a t i o n  a n d  a n  a i r  s p e e d  o f  9 5  -  1 3 0  k p h .  T h e
surveys  w e r e  p r i m a r i l y  r andom,  w i t h  t h e  e x c e p t i o n  o f  t h e  N a n i k a -
K i d p r i c e  F l a t s  a r e a ,  w h e r e  a  t o t a l  c o u n t  was  a t t e m p t e d  u s i n g  a
s y s t e m a t i c  " S "  p a t t e r n .  E m p h a s i s  was p l a c e d  o n  t h e  N a n i k a -
K i d p r i c e  a r e a ,  a l t h o u g h  p o r t i o n s  o f  t h e  e n t i r e  s t u d y  a r e a
( N a n i k a - K i d p r i c e  a n d  M o r i c e  s y s t e m s )  w e r e  c o v e r e d  a t  l e a s t  o n c e .

2.  I n c i d e n t a l  s i g h t i n g s  d u r i n g  f i s h e r i e s  a n d  l a k e  s t u d i e s  ( m o s t l y
a t  g r o u n d  l e v e l )  i n  t h e  N a n i k a - K i d p r i c e  L a k e s  a r e a  b y  B .  C .  F i s h
and W i l d l i f e  emp loyees  K .  S i m p s o n ,  C .  M o r l e y ,  a n d  J .  S u t h e r l a n d .
These o b s e r v a t i o n s  t o o k  p l a c e  p r i m a r i l y  a b o v e  t h e  o u t l e t  o f
K i d p r i c e  L a k e .

3. I n c i d e n t a l  s i g h t i n g s  d u r i n g  s t r e a m  s u r v e y  f l i g h t s  a n d  g r o u n d
o b s e r v a t i o n s  b y  Depa r tmen t  o f  F i s h e r i e s  ( E n v i r o n m e n t  Canada)
p e r s o n n e l ,  e s p e c i a l l y  J .  M i t c h e l l ,  R .  C o u p e ,  a n d  J .  J a q u e s .
Most o f  t h e s e  o b s e r v a t i o n s  t o o k  p l a c e  i n  t h e  M o r i c e  a r e a .
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5 R E S U L T S

5 .1  N A N I K A - K I D P R I C E  SYSTEM

The N a n i k a - K i d p r i c e  s y s t e m ,  f o r  t h e  p u r p o s e  o f  t h i s  r e p o r t ,
i s  d e f i n e d  a s  a l l  w a t e r s  u p s t r e a m  o f  t h e  p r o p o s e d  dam s i t e  a t  t h e
o u t l e t  o f  K i d p r i c e  L a k e ,  i n c l u d i n g  K i d p r i c e ,  S t e p p ,  A n z a c ,  a n d  S p i l l
Lakes ,  t h e  u p p e r  N a n i k a  R i v e r ,  N a n i k a  L a k e ,  a n d  a l l  a s s o c i a t e d
t r i b u t a r i e s .

5 . 1 . 1  L I M N O L O G Y

a) B a t h y m e t r y

The maximum r e c o r d e d  d e p t h  o f  N a n i k a  Lake  i s  2 2 2  m ,  a n d  t h e
mean d e p t h  s  a b o u t  8 1  m  ( F i g .  1 0 ) .  T h e  s u r f a c e  awea o f  t h e  l a k e  i s
about  3 1  km a n d  i t s  a p p r o x i m a t e  v o l u m e  i s  2 5  X  1 0 0  m3.  S t a g e
measurements i n  J u l y  a n d  A u g u s t ,  1 9 7 4  i n d i c a t e d  a  s u r f a c e  l e v e l
f l u c t u a t i o n  o f  a p p r o x i m a t e l y  0 . 5  m ,  b u t  t h e  n o r m a l  y e a r l y  r a n g e  o f
f l u c t u a t i o n  i s  a l m o s t  c e r t a i n l y  g r e a t e r  t h a n  t h i s .  T h e  l a k e  i s
a lmos t  e n t i r e l y  s t e e p  s i d e d ,  a n d  s h a l l o w  w a t e r  a r e a s  o f  l e s s  t h a n  3  m
are f e w  a n d  n o t  e x t e n s i v e .

The maximum r e c o r d e d  d e p t h  o f  K i d p r i c e  L a k e  i s  4 7  m ,  a n d
the  mean d e p t h 2 i s  a b o u t  2 9  m  ( F i g .  1 1 ) .  T h e  s u r f a c e 8 a r s a  o f  t h e  l a k e
i s  a b o u t  7  km a n d  i t s  a p p r o x i m a t e  v o l u m e  i s  3  X  10  m  .  T h e r e  a r e
more s h a l l o w  w a t e r  a r e a s  i n  K i d p r i c e  L a k e  t h a n  i n  N a n i k a ,  p a r t i c u l a r l y
a t  t h e  n o r t h e r n  a n d  s o u t h w e s t e r n  e n d s .  S u r f a c e  l e v e l  f l u c t u a t i o n s
average a b o u t  1 . 2  m ,  a n d  maximum mean l e v e l s  o c c u r  i n  J u n e .

Stepp L a k e  i s  q u i t e  s h a l l o w ,  w i t h  a  maximum d e p t h  o f  3 4  m
and a  mean d e p t h  o f  1 7 . 1  m  ( F i g .  1 2 ) .  S t e p p  L a k e  h a s  a  more  g e n t l y
s l o p i n g  s h o r e l i n e  t h a n  e i t h e r  N a n i k a  o r  K i d p r i c e  Lakes ,  i t s  s u r f a c e
area  i s  4 . 7  km  a n d  i t s  v o l u m e  i s  a p p r o x i m a t e l y  8  X  10  m  .

B a t h y m e t r i c  d a t a  f o r  Anzac  a n d  S p i l l  L a k e s  w e r e  n o t  c o l l e c t e d .
The g r e a t e s t  d e p t h  n o t e d  d u r i n g  a  s u r v e y  o f  Anzac  L a k e  was  1 1 . 6  m
(Burns a n d  T r e d g e r ,  1 9 7 4 ) ,  a n d  t h e  d e p t h  o f  S p i l l  L a k e  i s  r e p o r t e d  t o
be l e s s  t h a n  1 0  m ( K .  S i m p s o n ,  p e r s .  c o m m . ) .

b )  H y d r o l o g y

A r e c o r d i n g  gauge  was  o p e r a t e d  s e a s o n a l l y  b y  t h e  A lum inum
Company o f  Canada a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  b e t w e e n  1950  a n d  1 9 6 2 .
Annual  p a t t e r n s  o f  mean d i s c h a r g e  f o r  t h e  y e a r s  1 9 5 0  t o  1 9 6 2  a r e  shown
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i n  F i g .  1 3 ,  a n d  t h e  a v e r a g e s  o f  t h e s e  means t o g e t h e r  w i t h  i n d i c a t o r s
o f  maximum a n d  minimum r e c o r d e d  f l o w s  a r e  shown i n  F i g .  1 4 .  T h e
I n l a n d  Wa te rs  D i r e c t o r a t e  o f  t h e  D e p a r t m e n t  o f  t h e  E n v i r o n m e n t  h a s
ope ra ted  a  d i s c h a r g e  r e c o r d i n g  s t a t i o n  a t  t h e  o u t l e t  o f  K i d p r i c e
Lake s i n c e  J u n e  1 9 7 2 .  I n l a n d  Wa te rs  d a t a  o f  mean m o n t h l y  d i s c h a r g e s
f o r  t h e  p e r i o d  f r o m  J u l y  1 9 7 2  t o  December 1 9 7 5 ,  t o g e t h e r  w i t h
i n d i c a t o r s  o f  maximum a n d  minimum f l o w s ,  i n d i c a t e  t h a t  l o w  f l o w s
f rom J a n u a r y  t o  A p r i l  r a n g e  f r o m  100 -  4 0 0  c f s  a n d  a v e r a g e  a b o u t
250 c f s  ( F i g .  1 5 ) .  S p r i n g  f r e s h e t s  g e n e r a l l y  b e g i n  i n  A p r i l  a n d
reach  p e a k  f l o w s  b y  J u n e ,  w i t h  mean summer f l o w s  ( M a y ,  J u n e ,  J u l y )
ave rag ing  a b o u t  2 8 0 0  c f s .  T h e r e  i s  a  s l i g h t  d e c r e a s e  i n  f l o w  i n
August  a n d  Sep tember  a n d  a  subsequen t  i n c r e a s e  d u r i n g  t h e  l a t e  f a l l
months,  p a r t i c u l a r l y  i n  O c t o b e r  when f l o w s  a v e r a g e  a b o u t  1 0 0 0  c f s .
The a v e r a g e  mean a n n u a l  d i s c h a r g e  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e
was 1 2 5 5  c f s  f r o m  1950 t o  1 9 6 2  a n d  1063  c f s  f r o m  1973  t o  1 9 7 6 .

c) T e m p e r a t u r e

The t o t a l  t e m p e r a t u r e  c h a n g e  i n  N a n i k a  L a k e  measured  f r o m
0 t o  6 0  m  was i n  t h e  r a n g e  o f  6 °  t o  9 ° C ,  a n d  v a r i e d  f r o m  a b o u t  1 2 ° C

a t  t h e  s u r f a c e  t o  4  C  a t  6 0  m  ( F i g s .  1 6  a n d  1 7 ) .  T h e  t h e r m o c l i n e   appears to occur in the 11 - 25 m zone, with a gradient of about 4°C

i n  5m. I n  t h e  r e g i o n s  o f  t h e  p r o p o s e d  p i p e l i n e  i n p u t  ( S t a t i o n  P )
and t u n n e l  o u t l e t  ( S t a t i o n  T ) ,  t h e  e p i l i m n i o n  e x t e n d e d  t o  a  d e p t h  o f
16 -  2 0  m  d u r i n g  l a t e  A u g u s t ,  1 9 7 5 .  T h e  l o w e s t  r e c o r d e d  t e m p e r a t u r e
a t  6 0  m  d e p t h  was 3 9 0  C a t  S t a t i o n  1 0 ,  A u g u s t  2 3 .  S u r f a c e  t e m p e r a t u r e
d i d  n o t  e x c e e d  1 2 . 8 ° C .

The l o w e s t  r e c o r d e d  t e m p e r a t u r e  i n  K i d p r i c e  L a k e  i n  1975
was 6 . 4 ° C  a t  4 2  m  d e p t h  a t  S t a t i o n  2 0 ,  A u g u s t  1 9 .  Te m p e r a t u r e s  f r o m
a l l  f o u r  s t a t i o n s  r a n g e d  f r o m  9 . 5 ° c  t o  1 1 . 3  C  a t  1 0  m  d e p t h  a n d  f r o m
8.8°C t o  1 0 . 3 ° C  a t  2 0  m  d e p t h  ( F i g .  1 8 ) .

Tempera ture  d a t a  c o l l e c t e d  f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s
i n  1975 a r e  p r o v i d e d  i n  A p p e n d i x  I .

d) D i s s o l v e d  Oxygen a n d  Wa t e r  Tr a n s p a r e n c y

As shown  i n  t h e  p r o f i l e s  o f  d i s s o l v e d  o x y g e n  f r o m  N a n i k a
Lake ( F i g s .  1 9  a n d  2 0 )  a n d  K i d p r i c e  L a k e  ( F i g .  2 1 )  i n  1 9 7 5 ,  d i s s o l v e d
oxygen l e v e l s  w e r e  g e n e r a l l y  h i g h  ( 1 0  -  11  ppm) i n  b o t h  l a k e s .
D i s s o l v e d  o x y g e n  d a t a  c o l l e c t e d  f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s  i n
1975 a r e  p r o v i d e d  i n  A p p e n d i x  I I .
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DISCHARGE (cis x 1000)

2

1 I

1950 1951 1 9 5 2  1 9 5 3  1 9 5 4  1 9 5  5 1 9 5  6 1 9 5 7  1 9 5 8  1 9 5 9  1 9 6 0  1 9 6 1  1 9 6 2

YEARS OF  RECORD

F i g .  1 3  H i s t o r i c a l  mean m o n t h l y  d i s c h a r g e s  o f  t h e  N a n i k a  R i v e r  a t
t h e  o u t l e t  o f  K i d p r i c e  L a k e ,  1 9 5 0  t o  1 9 6 2

F i g .  1 4  A v e r a g e s  o f  mean m o n t h l y  d i s c h a r g e s  a n d  r a n g e s  o f  d i s c h a r g e
i n  t h e  N a n i k a  R i v e r  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  f o r  t h e
p e r i o d  1950  t o  1 9 6 2
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1972 1 9 7 3  1 9 7 4  1 9 7 5

F i g .  1 5  M o n t h l y  mean d i s c h a r g e s  a n d  r a n g e s  o f  d i s c h a r g e  i n  t h e
Nanika  R i v e r  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  f o r  t h e
p e r i o d  J u l y  1 9 7 2  t o  December 1975
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STATION P  S T A T I O N  T
TEMPERATURE ( * C )
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Fig.  1 6  Te m p e r a t u r e  p r o f i l e s  f r o m  S ta t i ons  P,  T ,  D ,  and  10 i n
Nanika Lake,  1975
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Fig.  1 7  Te m p e r a t u r e  p r o f i l e s  f r o m  S ta t i ons  5 ,  U ,  and  17 i n
Nanika Lake,  1975
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STATION 1 8  S T A T I O N  1 9
TEMPERATURE ( ° C  )
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Fig.  1 8  Te m p e r a t u r e  p r o f i l e s  f r o m  K idp r i ce  Lake,  1975
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Fig.  19 Dissolved oxygen p r o f i l e s  f r o m  S ta t ions  D , U, 1 ,
10, and  17 i n  Nanika Lake, 1975
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• \15
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F i g .  2 0  D i s s o l v e d  o x y g e n  p r o f i l e s  f r o m  p r o p o s e d  p i p e l i n e  i n p u t
and t u n n e l  o u t l e t  s t a t i o n s  i n  N a n i k a  L a k e ,  1 9 7 5
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Fig.  2 1  D i s s o l v e d  oxygen p r o f i l e s  f r o m  K idp r i ce  Lake,  1975
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Secch i  d e p t h s  i n  N a n i k a  Lake  ( Ta b l e  2 )  w e r e  g e n e r a l l y
s u b s t a n t i a l l y  g r e a t e r  t h a n  t h o s e  i n  K i d p r i c e  L a k e  ( Ta b l e  3 ) ,  w i t h
t h e  s i n g l e  e x c e p t i o n  o f  S t a t i o n  1 7 ,  d u e  t o  t h e  v e r y  h e a v y  s i l t  l o a d
e n t e r i n g  f r o m  C r e e k  V I I I  ( F i g .  1 0 ) .  S e c c h i  d e p t h s  i n  N a n i k a  Lake
ranged f r o m  4 . 0  m  t o  11 . 1  m  i n  l a t e  A u g u s t  1 9 7 5 ,  w i t h  t h e  e x c e p t i o n
o f  S t a t i o n  1 7 .  A t  a l l  s t a t i o n s  i n  K i d p r i c e  L a k e ,  t h e  t r e n d  was
c l e a r l y  i n c r e a s e d  w a t e r  t r a n s p a r e n c y  w i t h  t i m e  f r o m  J u l y  t o  S e p t e m b e r,
1975. S e c c h i  d e p t h s  i n  K i d p r i c e  L a k e  r a n g e d  f r o m  1 . 4  m  i n  l a t e  J u l y
t o  5 . 4  m  i n  l a t e  S e p t e m b e r.  E v i d e n t l y  t h e  m o r p h o l o g y  a n d  f l o w  r e g i m e
o f  N a n i k a  L a k e  a l l o w s  more  e f f e c t i v e  s e t t l i n g  o f  s i l t  o r  i t s  t r i b u t a r i e s
are  l e s s  t u r b i d ,  w i t h  i t s  p h o t o s y n t h e t i c  z o n e  b e i n g  c o n s e q u e n t l y  l e s s
r e s t r i c t e d .

e) W a t e r  C h e m i s t r y

Measurements o f  TR ( t o t a l  r e s i d u e  o r  t o t a l  d i s s o l v e d  s o l i d s )
f r o m  0 . 5  m  d e p t h  i n  N a n i k a  a n d  K i d p r i c e  L a k e s  a n d  B e r g e l a n d  C r e e k
( Ta b l e  4 )  r a n g e d  f r o m  3 7  t o  5 5  m g / 1  i n  O c t o b e r  a n d  f r o m  15  t o  1 9  m g / 1
i n  December ( A n o n . ,  1 9 7 9 ,  V o l .  4 ) .  T o t a l  r e s i d u e  a v e r a g e d  4 1  mg /1
f rom t w o  s t a t i o n s  i n  N a n i k a  Lake  a n d  measured 4 1  m g / 1  i n  K i d p r i c e
Lake i n  O c t o b e r ,  a n d  was 1 5  m g / 1  i n  N a n i k a  a n d  1 9  m g / 1  i n  K i d p r i c e
i n  December.  T h e s e  v e r y  l o w  c o n c e n t r a t i o n s  i n d i c a t e  t h e  e x t r e m e
o l i g o t r o p h i c  n a t u r e  o f  t h e  t w o  l a k e s .

f )  P h y t o p l a n k t o n  a n d  Z o o p l a n k t o n

The p h y t o p l a n k t o n  samp led  f r o m  N a n i k a  Lake  o n  J u l y  3 1 ,  1 9 7 4
i n c l u d e d  Chysophyceae a s  t h e  d o m i n a n t  p l a n k t e r s ,  w i t h  l e s s e r  p e r -
centages o f  D ia tomeae ,  C y a n o p h y t a ,  a n d  C h l o r o p h y t a  ( A n o n . ,  1 9 7 9 ,
Vol. 4 ) .

Sampl ing  o f  z o o p l a n k t o n  i n  A u g u s t  a n d  September  1975
showed t h a t  t h e  d o m i n a n t  z o o p l a n k t e r s  i n  N a n i k a  a n d  K i d p r i c e  L a k e s
i n  e a r l y  f a l l  a r e  c l a d o c e r a n s  a n d  copepods .  T h e  m o s t  a b u n d a n t
organisms a r e  D i a p t o m u s ,  C y c l o p s ,  E p i s c h u r a ,  D a p h n i a ,  a n d  Bosmina  s p p .
R e s u l t s  o f  s a m p l i n g  t h e  w a t e r  c o l u m n  t o  3 0  m  d e p t h  i n  N a n i k a  Lake
and t o  2 0  m  d e p t h  i n  K i d p r i c e  L a k e  a r e  summar i zed  i n  Ta b l e s  5  a n d  6 ,
r e s p e c t i v e l y .  T h e  N a n i k a  L a k e  d a t a  i n d i c a t e  t h a t  t h e  number  o f
organisms p e r  l i t e r  i s  r e l a t i v e l y  h i g h  i n  t h e  a r e a  o f  t h e  p r o p o s e d
t u n n e l  o u t l e t  ( S t a t i o n  T ,  F i g .  1 0 ) ,  t h e  number  d e c r e a s i n g  t o w a r d s
the  n o r t h e a s t e r n  e n d  o f  t h e  l a k e  a l o n g  t h e  d i r e c t i o n  o f  f l o w .  I t
i s  n o t  c l e a r  why  t h i s  i s  s o .
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S ta t ion 1 5 U 10 D P T 9 17

23 Aug
24 Aug
25 Aug
27 Aug
28 Aug
29 Aug
31 Aug

5.5
9.7

10.4
8.8

8.5

7.5
10.1
10.6

8.5
5.0

11.1
8.5
9.2

9.8
5.1

7.1
8.2

4.0
1.4

Sta t ion 21 20 19 18

30 J u l y 1.6
31 J u l y 1.4

3 A u g 1.9
4 A u g 2.1
9 A u g 2.2

12 A u g 3.0 1 . 8 2.3
14 A u g 2.4
17 A u g 2.9 2.5
18 A u g 3.6 3.3
21 Sept 5.4
23 Sept 5.3

Table 2  S e c c h i  depths ,  i n  meters,  f r o m  Nanika Lake, 1975

Table 3  S e c c h i  depths ,  i n  meters,  f r o m  K idp r i ce  Lake, 1975



Also
Lake

1
NARD.

' ION DEPTH TEMP Cu Zn Pb TR CaCO3 Na K Mg Ca Mn Fe C I SO4 S1 NH3 NO2 NO3 OP TP

In QC p H '  m g / 1 m g / 1 m g / 1 m g / I m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1 m g / 1

•
1ER 2 2

ICE L K . 0 . 5 7 7 . 2 0 . 0 1 < . 0 1 C . 0 2 41 19 0 . 6 8 0 . 3 3 0 . 9 1 5 . 6 0 . 0 4 1 . 3 <1 6 1 . 4 8 - < . 0 0 5 < . 0 1 - 0 . 0 6 5

LAND CR. 0 . 5 2 . 3 7 . 3 0 . 0 1 < . 0 1 < . 0 2 55 0 . 7 0 - 0 . 9 6 11 < . 0 3 0 . 2 5 <1 13 2 . 2 5 < . 0 1 < . 0 0 5 . 0 1 4 - 0 . 0 1 6

A A 0 . 5 3 . 2 7 . 3 < . 0 1 C . 0 1 < . 0 2 56 - 0 . 2 9 - 0 . 2 5 4 . 4 < . 0 3 0 . 5 <1 <5 0 . 9 < . 0 1 < . 0 0 5 . 0 1 8 - 0 . 0 2
A C 0 . 5 7 7 . 3 < . 0 1 C . 0 1 < . 0 2 37 17 0 . 5 4 0 . 2 0 0 . 4 0 7 . 7 < . 0 3 0 . 5 <1 <5 1 . 4 < . 0 1 < . 0 0 5 0 . 0 2 9 - 0 . 0 4 9

IBER 11

ICE LK. 0 . 5 3 . 0 19 13 0 . 4 6 0 . 4 6 0 . 9 3 5 . 8 < . 0 3 - <1 <5 1 . 3 8 < . 0 1 < . 0 0 5 < . 0 1 < . 0 0 5 < . 0 1

A C 0 . 5 3 . 0 - 15 15 0 . 3 3 0 . 1 2 0 . 3 3 5 . 5 < . 0 3 - <1 <5 1 . 2 1 ( . 0 1 < . 0 0 5 < . 0 1 < . 0 0 5 < . 0 1

C,.

Kidarlee
Lake

Noniko
Lak• 0  2  4  6  8
B 6REIGNE-200ENZES'

Scale in W e e

McBride
Lake

*  N a p  s h o w i n g  N a n i k a  L a k e  s a m p l i n g
s t a t i o n  l o c a t i o n s



S t a t i o n  5

Diaptomus s p p . 0 .09 0 .14 0 .08 0 .19 0 .21 0 .16 0 . 1 8 0 .40 0 .39

Cyclops s p p . 0 . 0 8 0 .10 0 .09 0 .52 0 .96 0 .98 0 .64 1.75 1.05

E p i s c h u r a  s p p . 0 .06 0 .08 0 . 0 5 0 .06 0 . 0 3 0 .01 0 .02 0 .10 0 .04

Daphnia s p p . 0 . 0 4 0 .05 0 .04 0 . 1 8 0 .13 0 . 11 0 .14 0 .15 0 .19

Bosmina s p p . 0 .01 0 .01 < 0 . 0 1 0 .04 0 .05 0.04 0 .02 0 .03 0 .07

TOTAL 0 . 2 8 0 .38 0 .26 0 .99 1.38 1.30 1.00 2 .43 1.74

Abundant
Organisms

S t a t i o n  D
(222 m S t n )

S t a t i o n  P
Proposed i n p u t
f rom M o r i c e  L k
1.5 k m  NE o f
Stn 9

S t a t i o n  T
Area  o f  p r o p o s e d
t u n n e l  o u t l e t  t o
Ta h t s a  L k  0 . 8  km
N o f  S t n  1 4

Aug 2 5  A u g  2 7  A u g  2 8  A u g  2 4  A u g  2 7  A u g  2 5  A u g  2 8  A u g  2 8  A u g  2 9



Sta t ion  18  S t a t i o n  S t a t i o n  20  S t a t i o n  21
19

Abundant N  o f  plume I n  plume
Organisms c a l m  t u r b u l e n t

30m 3 0 m

Aug 3 Aug 3 Aug 14 Aug 14 Aug 14 Sept 21 Sept 29 Aug 14 Aug 18

)iaptomus spp . 0.13 0.05 0.06 0.09 0.05 0.06 0.04 0.44 0.07

yc lops  spp . 0.05 0.02 0.03 0.04 0.05 0.04 0.05 0.13 0.09

:pischura spp . 0.01 < 0.01 < 0.01 0.01 0.01 - 4 0 . 0 1 0.01 0.02

)aphnia spp. 0.07 0.04 0.06 0.08 0.12 0.09 0.09 0.23 0.30

losmina spp. - < 0 .01 < 0.01 0.01 0.01 < 0 . 0 1 0.01 0.03 0.05

TOTAL 0.26 0.12 0.16 0.23 0.24 0.19 0.19 0.84 0.53
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The a v e r a g e  number  o f  o r g a n i s m s  p e r  l i t e r  f o u n d  i n  t h e s e
samples i s  l o w  ( 0 . 1 6  t o  2 . 4 3 / 1 ) .  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  i n
samples t a k e n  b y  t h e  F i s h e r i e s  a n d  M a r i n e  S e r v i c e  i n  1974  ( A n o n . ,
1979, v o l .  4 ) .  T h e  l o w  s t a n d i n g  c r o p s  o f  z o o p l a n k t o n  a r e  p r o b a b l y
a r e f l e c t i o n  o f  t h e  l o w  n u t r i e n t  l e v e l s  a n d  l o w  p r i m a r y  p r o d u c t i v i t y
i n  t h e  l a k e s .

The s t a n d i n g  c r o p  o f  z o o p l a n k t o n  i s  l o w e r  i n  K i d p r i c e  L a k e
t h a n  i n  N a n i k a  L a k e ,  w h i c h  i s  l i k e l y  a  r e f l e c t i o n  o f  t h e  l o w e r  w a t e r
t r a n s p a r e n c y  i n  K i d p r i c e  L a k e  ( Ta b l e s  2  a n d  3 ) .  F a c t o r s  s u c h  a s
s h a l l o w  d e p t h ,  f l o w ,  a n d  s i l t  i n p u t  i n  K i d p r i c e  L a k e  d o  n o t  a l l o w
t h e  d e g r e e  o f  s e t t l i n g  o b s e r v e d  i n  N a n i k a  L a k e .  T h e  h i g h e r  z o o p l a n k t o n
c rop  a t  S t a t i o n  2 1  i n  K i d p r i c e  L a k e  ( F i g .  1 1 )  may  b e  a  r e s u l t  o f
n u t r i e n t  i n p u t  f r o m  S t e p p  a n d  Anzac  L a k e s  a n d  t h e  p r e s e n c e  o f  a
s h a l l o w  m a r g i n a l  a r e a .

g) B e n t h o s

Bot tom f a u n a  w e r e  s a m p l e d  f r o m  N a n i k a ,  K i d p r i c e ,  a n d  S t e p p
Lakes i n  Sep tember,  1 9 7 4 .  A s  w o u l d  b e  e x p e c t e d  a t  t h a t  t i m e  o f  y e a r ,
b o t t o m  f a u n a  were  f o u n d  t o  b e  q u i t e  s p a r s e .  T h r o u g h o u t  t h e  l a k e s ,
t h e  b e n t h o s  c o n s i s t s  m a i n l y  o f  c h i r o n o m i d s ,  s p h a e r i i d s ,  a n d  o l i g o -
chae tes ,  w i t h  t h e  p r e s e n c e  o f  some c a d d i s f l i e s ,  n o n - c h i r o n o m i d
d i p t e r a n s ,  a n d  g a s t r o p o d s  ( Ta b l e  7 ) .  T h e  d a t a  a r e  p r o v i d e d  i n
Append ix  I I I .  P e r  c e n t  c o m p o s i t i o n s  o f  b e n t h i c  o r g a n i s m s  i n  Ekman
samples f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s  a r e  shown  i n  F i g s .  2 2  a n d
23, r e s p e c t i v e l y .

An e x a m i n a t i o n  o f  t h e  g r a v e l  a t  3  m d e p t h  i n  s h a l l o w  a r e a s
o f  K i d p r i c e  L a k e  i n  A u g u s t  a n d  Sep tember,  1 9 7 5 ,  showed  a  r e l a t i v e
abundance o f  amphipods a n d  g a s t r o p o d s  e x i s t i n g  among 2  -  8  cm
c o b b l e s .  R a i n b o w  t r o u t  ( S a l m o  g a i r d n e r i )  f r y  a n d  f i n g e r l i n g s  w e r e
observed  f e e d i n g  i n  t h e  a r e a .  T h e  abundance o f  t h e s e  o r g a n i s m s  i n
t h i s  z o n e  a n d  t h e i r  s c a r c i t y  i n  o t h e r  samp led  a r e a s  p o i n t s  t o  i t s
impor tance  a s  r e a r i n g  h a b i t a t .

h )  A q u a t i c  M a c r o p h y t e s

Rooted a q u a t i c  m a c r o p h y t e s  a r e  s c a r c e  i n  N a n i k a  a n d
K i d p r i c e  L a k e s ,  b o t h  i n  s p e c i e s  d i v e r s i t y  a n d  abundance.  E x t e n s i v e
growths  o f  C a r e x  s p p .  a n d  o t h e r  marsh  g r a s s e s  i n  t h e  s e v e r a l  ma rshy
areas n e a r  s t r e a m  mou ths ,  a n d  a  f e w  a r e a s  s u p p o r t i n g  g r o w t h s  o f
E lodea s p p . ,  w e r e  o b s e r v e d  i n  K i d p r i c e  L a k e  i n  a  p r e v i o u s  s t u d y
TMor ley  a n d  W h a t e l y,  1 9 7 4 ) .
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Oligochaetes
( 2 9 . 8 % )

Sphaer i ids
( 4 0 . 4 % )

Chironomids
( 2 4 . 8 % )

• [Other
 ( 1 . 7 % )

Gastropods
( 3 . 3 % )

F i g .  2 2  P e r c e n t a g e  c o m p o s i t i o n  b y  numbers  o f  b e n t h i c  o r g a n i s m s  i n
Ekman d r e d g e  samp les  f r o m  N a n i k a  L a k e ,  1 9 7 4  ( n = 1 2 1 )

Oligochaetes
( 5 0 . 0 % )

F i g .  2 3  P e r c e n t a g e  c o m p o s i t i o n  b y  numbers o f  b e n t h i c  o r g a n i s m s  i n
Ekman d r e d g e  samp les  f r o m  K i d p r i c e  L a k e ,  1 9 7 4  ( n = 1 8 )
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Two a r e a s  r e p r e s e n t i n g  t h e  g r e a t e s t  d e v e l o p m e n t  o f  m a c r o -
phy tes  i n  K i d p r i c e  L a k e  w e r e  s t u d i e d  i n  A u g u s t ,  1 9 7 5 .  T h e y  i n c l u d e d
a s h a l l o w  a r e a  s o u t h  o f  S t a t i o n  2 1  ( F i g .  1 1 )  a n d  a  r e l a t i v e l y
e x t e n s i v e  s h a l l o w  a r e a  ( l e s s  t h a n  2  m) a t  t h e  s o u t h e r n  e n d  o f  K i d p r i c e
Lake. M a c r o p h y t e  s p e c i e s  s e e n  i n  t h e s e  a r e a s ,  i n  a d d i t i o n  t o  C a r e x
and E l o d e a  s p p . ,  i n c l u d e d  Po tamogeton  a n d  H i p p u r i s  s p p . ,  a s  w e l l  a s
some Ranuncu lus  s p p .  i n  t h e  e u l i t t o r a l  a r e a s .  A p a r t  f r o m  t h e s e  t w o
a r e a s ,  t h e r e  a r e  f e w  a q u a t i c  p l a n t s  i n  K i d p r i c e  L a k e  a n d  e v e n  f e w e r
i n  N a n i k a  L a k e .  T h i s  i s  t o  b e  e x p e c t e d  due  t o  t h e  s t e e p  s h o r e l i n e s
o f  t h e  l a k e s ,  t o g e t h e r  w i t h  l o w  n u t r i e n t  l e v e l s .

Burns a n d  T r e d g e r  ( 1 9 7 4 )  r e p o r t e d  a  s p a r s e  d e v e l o p m e n t  o f
Potamogeton g r a m i n e u s  i n  S t e p p  L a k e  a n d  a  r e l a t i v e l y  l a r g e  number  o f
a q u a t i c  m a c r o p h y t e s  i n  Anzac  L a k e ,  i n c l u d i n g  P.  g r a m i n e u s ,  P .  n a t a n s ,
and s p e c i e s  o f  E q u i s e t u m ,  N a j a s ,  N u p h a r ,  a n d  Spa rgan ium.

5 . 1 . 2  S PAW N I N G  AND REARING AREAS

D e s c r i p t i o n s  o f  t h e  t r i b u t a r y  s t r e a m s  o f  N a n i k a ,  K i d p r i c e ,
and S t e p p  L a k e s  a r e  p r o v i d e d  i n  A p p e n d i x  I V ,  a n d  a  summary o f  s t r e a m
data  c o l l e c t e d  f r o m  t h o s e  t r i b u t a r i e s  i s  g i v e n  i n  Ta b l e  8 .

A summary o f  c a t c h  d a t a  f o r  j u v e n i l e  f i s h e s  s a m p l e d  b y
beach s e i n i n g  a n d  r e d d  d i g g i n g  i n  t r i b u t a r y  s t r e a m s  o f  N a n i k a ,
K i d p r i c e ,  a n d  S t e p p  Lakes  i n  1 9 7 4 ,  a n d  o f  N a n i k a  a n d  K i d p r i c e  L a k e s
i n  1 9 7 5 ,  i s  p r o v i d e d  i n  A p p e n d i x  V.

F i s h  m i g r a t i o n  b l o c k a g e s  e x i s t  o n  S t reams I V ,  X I I ,  a n d  X I V
w i t h i n  3 0 0  m  o f  t h e i r  m o u t h s ,  a n d  l o g  j a m s  a r e  numerous t h r o u g h o u t
t h e  s y s t e m ,  p a r t i c u l a r l y  o n  t h e  l o n g e r ,  m o r e  m e a n d e r i n g  s t r e a m s .

F r y  w e r e  o b s e r v e d  a t  t h e  mouths  o f  s e v e r a l  s t r e a m s ,  m o s t
n o t a b l y  u p p e r  S t e p p  C r e e k  ( a b o u t  3 0 0 )  a n d  t h e  u p p e r  N a n i k a  R i v e r
(abou t  8 0 ) .  T h e  m a j o r i t y  o f  t h e  f r y  a p p e a r e d  t o  b e  r a i n b o w  t r o u t ,
a l t h o u g h  some w e r e  p r o b a b l y  D o l l y  Va r d e n  c h a r  ( S a l v e l i n u s  m a l m a ) .
Both  s p e c i e s  w e r e  c a u g h t  i n  s e i n e  n e t s  a t  s t r e a m  mou ths .  V e r y  f e w
were o b s e r v e d  i n  B e r g e l a n d  C r e e k  ( F i g .  2 4 )  o r  i n  C r e e k  X I X .  T h e
reasons f o r  t h i s  f a c t  a r e  n o t  c l e a r ,  s i n c e  o b s e r v a t i o n s  i n d i c a t e d
p r o m i s i n g  c o n d i t i o n s  f o r  f r y  p r o d u c t i o n .

Rainbow t r o u t  f r y  a v e r a g i n g  f r o m  2 . 5  t o  5  c m  i n  l e n g t h
were t a k e n  i n  t h e  N a n i k a  R i v e r  n e a r  t h e  o u t l e t  o f  N a n i k a  L a k e ,  i n
K i d p r i c e  L a k e  a t  t h e  mou th  o f  t h e  u p p e r  N a n i k a  R i v e r ,  a n d  a t  t h e
mouths o f  S t e p p  C r e e k  a n d  S t r e a m  X I V.  A  f e w  l a r g e r  f i s h  ( m e a s u r i n g
f rom 7  t o  11  cm)  s a m p l e d  f r o m  N i k u n  a n d  S t e p p  C r e e k s  w e r e  p r o b a b l y
y e a r l i n g s .

fry



Tab le  S u m m a r y  o f  Stream Survey Oata1 i n  t h e  T r i b u t a r i e s  t o  Nsn iks ,  t A r i n r i c e ,  and S tepp  Lakes 1 9 7 4

Stream S u r v e y  M e a n  M e a n  M a i n  E s t i m a t e d  W a t e r  A i r  P a s s e -  P r e s e n c e  S p a w n i n g 3  R c a r i n g 3  A d u l t 3
Date(s)  W i d t h  G r a d -  S u b s t r a t e  F l o w  T e m p .  T e m p .  b i l i t y  O f  F r y  H a b i t a t  H a b i t a t  H a b i t a t

1974 ( f t . )  l e n t  T y p e  ( C F S )  ( ° C )  ( ' e )  F o r  F i s h  P o t e n t i a l  P o t e n t i a l  P o t e n t i a l

I
Nanika
River

J u l y  22
Aug 7
Aug 14

103 boulder
cobble
some f i n e s

1098 11.5 11.5 good approx.
80
s ighted

f a i r good good

I I J u l y  1 9
Aug 2 9

20 steep pebble
cobble

a 5.0 14.5 f a i r poor poor poor

I I I
Nikun
Creek

Aug 9 32.6 2-3% pebble
cobble
boulder

151 9.5 16.5 good 7-10
s ighted

poor poor poor

IV Aug 15 boulder
bedrock

1 poor.
f o r
a d u l t s

approx.
35
s ighted

poor f a i r poor

V
Fenton

Aug 6
Aug 13

20 2% cobble
pebble

176 6.8 18.0 good 12
s ighted

poor good i n -
marshes

f a i r

Creek

VI Aug 15 12-16 mud
cobble

15 12.0 22.5 good approx.
40
s ighted

f a i r  &
good

good f a i r

V I I J u l y  24 20 2% pebble • 250 5.5 8.5 good poor poor poor

V I I I steep boulders t o r r e n t i a l poor poor poor poor

IX  2 0  20Aug 10-15 steep cobble 3.5 9.0 f a i r poor poor p o o r

X J u l y  25 2-3 steep boulders 22 3 .0 9.5 f a i r f a i r  a t
r.,..-;'..h

poor, f a i r

I

X I J u l y  24 10-15 2-3% s i l t 53 5.5 8.5 f a i r f a i r f a : r f : : :

X I I Aug 20 pebble 1 7 .0 10.0 poor poor poor p l : :

X I I I Aug 20 cobble 1-3 poor 3 s i g h t e d f a i r poor poor

XIV Aug 13 18-20 d e t r i t u s
algae

10 f a i r approx. 7 5
sighted

good poor poor

XV2
Berge-

J u l y  17
J u l y  20

pebble
cobble

426 5.4 12.5 good 14
sighted

good good good

land Aug 8 sand , _
Creek Oct 7

XVI Oct 3 15 pebble
cobble

30 f a i r poor poor poor

•
XVI I Sept 2 8 9.3 s i l t

pebble
d e t r i t u s

7 6.0 7 .0 poor poor f a i r  &
good

f a i r  &
good

XVI I I Sept 2 0 8 pebble
cobble
algae

2 10.0 14.0 f a i r approx.
300
s ighted

poor good poor

XIX2
Mystery
River

Sept 3 0
Oct 7

20-25 mud
d e t r i t u n
cobble
gravel

137 4.0 5.0 f a i r 1
s ighted

f a i r f a i r good

XX Oct 5 6-8 mud
nand
pvbblf.,
nly,ae

1 poor pour go,d poor

: 4 4 ,  d a t a  on  o t rnam Nel, Mat and 4 a b u t r a t e  Lyrwa t r o w n  f r  n  v ! A  M u t A l y  ( 0 , i 4

by 1p 11 r,p . . y r  i w t , t , r  I ,  IY14

: 1 0  3 1 1 0 1



-145-

Fig.  2 4  B e r g e l a n d  Creek
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I n  a d d i t i o n  t o  t h e  s t r e a m s  w h e r e  r a i n b o w  f r y  we re  f o u n d ,
c o n s i d e r a b l e  numbers  o f  D o l l y  Va r d e n  f r y  w e r e  t a k e n  a t  t h e  mouths  o f
N ikun C r e e k ,  F e n t o n  C r e e k ,  a n d  S t r e a m  V I I .  F r o m  a  s u b -samp le  o f
158 f i s h  t a k e n  i n  1 9 7 4 ,  9 4  p e r  c e n t  w e r e  l e s s  t h a n  4  cm l o n g ,  a l t h o u g h
some measured  u p  t o  1 5  c m .  T h e  s m a l l e r  f i s h  r e p r e s e n t  t h e  y o u n g  o f
t h e  1 9 7 3  f a l l  s p a w n e r s ,  w h i l e  t h e  l a r g e r  f i s h  w e r e  l i k e l y  i n  t h e i r
second summer.

S e i n i n g  i n  s h a l l o w  a r e a s  a n d  n e a r  c r e e k  mouths  y i e l d e d
more D o l l y  Va r d e n  c h a r  j u v e n i l e s  t h a n  r a i n b o w  t r o u t  j u v e n i l e s .  D o l l y
Varden j u v e n i l e s  c o m p r i s e d  8 3 . 5  p e r  c e n t  o f  t h e  t o t a l  j u v e n i l e  c a t c h
by s e i n i n g  f r o m  J u l y  t o  O c t o b e r ,  1 9 7 4 ,  a n d  7 7 . 5  p e r  c e n t  o f  t h e  t o t a l
c a t c h  f r o m  J u l y  t o  S e p t e m b e r,  1 9 7 5 .  N o  l a k e  t r o u t  ( S .  namaycush)
o r  l o n g n o s e  s u c k e r  ( C a t o s t o m u s  c a t o s t o m u s )  j u v e n i l e s  w e r e  t a k e n  f r o m
t h e  s t u d y  a r e a s .

Redd d i g g i n g  f o r  a l e v i n s  i n d i c a t e d  t h a t  t h e  u p p e r  N a n i k a
R i v e r ,  b e t w e e n  N a n i k a  a n d  K i d p r i c e  L a k e s ,  w a s  t h e  m a j o r  s p a w n i n g
area f o r  r a i n b o w  t r o u t .  R e d d s  w e r e  exam ined  w e e k l y  u n t i l  t h e  emergence
o f  f r y  i n  A u g u s t ,  1 9 7 4 .  T h e  a l e v i n s  w e r e  1 . 5  t o  2 . 5  c m  i n  l e n g t h ,
t he  l a r g e s t  h a v i n g  c o m p l e t e l y  a b s o r b e d  t h e i r  y o l k  s a c s .

Whether t h e  s t r e a m s  i n  w h i c h  D o l l y  Va r d e n  f r y  we re  f o u n d
are a l s o  u s e d  f o r  s p a w n i n g  c o u l d  n o t  b e  d e t e r m i n e d ,  s i n c e  s a m p l i n g
d i d  n o t  e x t e n d  t h r o u g h  O c t o b e r  when D o l l y  Va r d e n  c h a r  n o r m a l l y  spawn.
I t  was i n t e n d e d  t h a t  a c t u a l  r a i n b o w  t r o u t  s p a w n i n g  a r e a s  w o u l d  b e
de te rm ined  i n  t h e  1975  s e a s o n  b y  o b s e r v i n g  s p a w n i n g  a c t i v i t y .
However,  l o g i s t i c a l  p r o b l e m s  p r e v e n t e d  t h e  f i e l d  p r o g r a m  f r o m
commencing u n t i l  J u l y  o f  t h a t  y e a r ,  when  s p a w n i n g  h a d  a l r e a d y  o c c u r r e d .
F u r t h e r  i n v e s t i g a t i o n s ,  s u c h  a s  l o o k i n g  f o r  r e d d s  a n d  f r y  a n d
e l e c t r o s h o c k i n g ,  w e r e  c o n d u c t e d  o n  B e r g e l a n d  C r e e k ,  F e n t o n  C r e e k ,
Streams V I I I  a n d  X I ,  a n d  o n  a l l  t r i b u t a r i e s  o f  K i d p r i c e  L a k e  i n  1 9 7 5 .
These i n v e s t i g a t i o n s  c o n f i r m e d  t h a t ,  i n  g e n e r a l ,  t h e  u p p e r  N a n i k a
R i v e r  be tween  N a n i k a  a n d  K i d p r i c e  L a k e s  i s  t h e  m a i n  spawn ing  a r e a
f o r  b o t h  r a i n b o w  t r o u t  a n d  D o l l y  Va r d e n  c h a r  i n  t h e  s y s t e m .

There c o u l d  b e  a  v a r i e t y  o f  r e a s o n s  w h y  m o s t  o f  t h e  s t r e a m s
surveyed  p r o v i d e d  o n l y  l i m i t e d  p o t e n t i a l  a s  s p a w n i n g  a r e a s .
Be rge land  C r e e k  a n d  C r e e k  X I X  a r e  s i l t y ,  p a r t i c u l a r l y  i n  t h e  s p r i n g
and e a r l y  summer.  T h e s e  s t r e a m s  c l e a r  b y  l a t e  summer,  w i t h  h e a v y
d e p o s i t s  o f  s i l t  b e i n g  v i s i b l e  i n  t h e  l o w e r  r e a c h e s .  I t  i s  l i k e l y
t h a t  h e a v y  s i l t  l o a d s  i n  t h e  s p r i n g  w o u l d  p r e v e n t  t h e  c i r c u l a t i o n
o f  o x y g e n a t e d  w a t e r  t h r o u g h  t h e  g r a v e l s ,  r e n d e r i n g  t h e m  u n s u i t a b l e
f o r  s p a w n i n g .  I n  t h e  u p p e r  r e a c h e s  o f  S t r e a m  X I X  t h e r e  i s  a  l a r g e
system o f  p o o l s  a n d  t r i b u t a r i e s  w h i c h  may a f f o r d  spawn ing  p o t e n t i a l .
However,  n o t h i n g  i s  known  o f  t h e  w a t e r  c o n d i t i o n s  i n  t h e  s p r i n g ,  e a r l y
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summer, o r  w i n t e r .  F l o w  r e g i m e s  i n  t h e  w i n t e r  s h o u l d  b e  d e t e r m i n e d ,
s i nce  c r i t i c a l l y  l o w  f l o w s  c o u l d  a l l o w  i c e  p e n e t r a t i o n  o f  t h e  g r a v e l s .
A c o m b i n a t i o n  o f  h e a v y  s i l t  l o a d s  i n  t h e  s p r i n g  a n d  i c e  p e n e t r a t i o n
o f  g r a v e l s  i n  t h e  w i n t e r  w o u l d  p r e v e n t  t h e  g r a v e l s  f r o m  b e i n g
u t i l i z e d  b y  e i t h e r  s p r i n g  spawners  ( r a i n b o w  t r o u t )  o r  f a l l  spawners
( D o l l y  Va r d e n  c h a r ) .

Stream s u r v e y  d a t a  a n d  maps o f  t h e  t r i b u t a r i e s  o f  N a n i k a ,
K i d p r i c e ,  a n d  S t e p p  Lakes  a r e  p r o v i d e d  i n  A p p e n d i x  V I .  T h e  s t r e a m
surveys  p r o v i d e d  e s t i m a t e s  o f  t h e  amount  o f  e x i s t i n g  s p a w n i n g  a n d
r e a r i n g  h a b i t a t .  T h e  number  o f  k i l o m e t e r s  o f  s t r e a m  w h i c h  w o u l d  b e
i n u n d a t e d  as.  a  r e s u l t  o f  dam c o n s t r u c t i o n  w e r e  deduced  f r o m  t o p o -
g r a p h i c  maps ,  a s s u m i n g  i n c r e a s e d  l a k e  l e v e l s  o f  1 0  m  i n  N a h i k a  L a k e
and 30  m  i n  K i d p r i c e  L a k e .  K i l o m e t e r s  o f  s p a w n i n g  a n d  r e a r i n g
h a b i t a t  f l o o d e d  b y  t h o s e  r a i s e d  w a t e r  l e v e l s  a n d  e s t i m a t e s  o f  t h e
amount o f  h a b i t a t  r e m a i n i n g  a f t e r  f l o o d i n g  w e r e  d e r i v e d  f r o m  t h e
above i n f o r m a t i o n  ( Ta b l e  9 ) .

5 . 1 . 3  F I S H  POPULATION STUDIES

a) G i l l  N e t  C a t c h  D a t a

G i l l  n e t  c a t c h  d a t a  f r o m  N a n i k a ,  K i d p r i c e ,  S p i l l ,  a n d  S t e p p
Lakes i n  1 9 7 4 ,  a n d  f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s  o n l y  i n  1 9 7 5 ,  a r e
p r o v i d e d  i n  A p p e n d i x  V I I .  T h e  1 9 7 4  g i l l  n e t  c a t c h  d a t a  w e r e  o b t a i n e d
f rom N a n i k a  L a k e  i n  J u l y  a n d  A u g u s t ,  K i d p r i c e  L a k e  i n  Sep tember  a n d
O c t o b e r,  S p i l l  L a k e  i n  S e p t e m b e r,  a n d  S t e p p  L a k e  i n  O c t o b e r .  T h e
1975 g i l l  n e t  c a t c h  d a t a  we re  o b t a i n e d  f r o m  N a n i k a  a n d  K i d p r i c e
Lakes i n  A u g u s t .  F o r  s i m p l i c i t y ,  a l l  s u c c e e d i n g  i n f o r m a t i o n  r e g a r d -
i n g  g i l l  n e t  c a t c h  d a t a  w i l l  b e  r e f e r r e d  t o  b y  y e a r  a n d  w a t e r  b o d y
sampled o n l y ,  n o t  b y  m o n t h ( s )  o f  s a m p l e .

F i s h  s p e c i e s  c a u g h t  d u r i n g  t h e  1 9 7 4 - 7 5  s a m p l i n g  p rog rams
i n  N a n i k a ,  K i d p r i c e ,  a n d  S t e p p  Lakes  i n c l u d e d  r a i n b o w  t r o u t ,  D o l l y
Varden c h a r ,  a n d  l o n g n o s e  s u c k e r .  N o  l a k e  t r o u t  w e r e  c a u g h t  i n
1974 o r  1975  d e s p i t e  e x t e n s i v e  d e e p  n e t t i n g  a n d  deep  a n g l i n g  i n
1975, a l t h o u g h  t w o  w e r e  r e p o r t e d  f r o m  N a n i k a  Lake  i n  1 9 7 3  ( M o r l e y
and W h a t e l y,  1 9 7 4 .

I n  1 9 7 3 ,  1 9 7 4 ,  a n d  1 9 7 5 ,  r a i n b o w  t r o u t  d o m i n a t e d  t h e  c a t c h
f rom N a n i k a  L a k e  ( Ta b l e s  1 0 ,  1 1 ,  a n d  1 2 ) .  I n  K i d p r i c e  L a k e  i n  1 9 7 3 ,
D o l l y  Va r d e n  c h a r  a n d  l o n g n o s e  s u c k e r s  w e r e  a l m o s t  t h r e e  t i m e s  a s
abundant  a s  r a i n b o w  t r o u t  ( Ta b l e  1 0 ) .  I n  1 9 7 4 ,  t h e  t w o  f o r m e r
spec ies  e a c h  r e p r e s e n t e d  a l m o s t  4 0  p e r  c e n t  o f  t h e  t o t a l  c a t c h ,  a n d
ra inbows j u s t  o v e r  2 0  p e r  c e n t  ( Ta b l e  1 1 ) .  I n  1 9 7 5 ,  a b o u t  5 0  p e r  c e n t



E x i s t i n g  S p a w n i n g  S p a w n i n g  E x i s t i n g  R e a r i n g  R e a r i n g
spawning h a b i t a t  h a b i t a t  r e a r i n g  h a b i t a t  h a b i t a t
h a b i t a t  l o s t  b y  r e m a i n i n g  h a b i t a t  l o s t  b y  r e m a i n i n g

(km) f l o o d i n g  a f t e r  ( k m )  f l o o d i n g  a f t e r
(km) f l o o d i n g  ( k m )  f l o o d i n g

(km) ( k m )

lan i ka
' I ) 2.41 2.41 0 .00 5 .73 5 .73 0 . 0 0

0.03 0 .03 0 .00 0 .03 0 .03 0 . 0 0
; r e e k ( I I I ) 0 .24 0 .00 0 .24 0 .40 0 .06 0 . 3 3

0.00 - - 0 .40 0 .40 0 . 0 0
Creek(V) 0 .18 0 . 0 3 0 .15 0 . 8 8 0 .46 0 . 4 3

0 .15 0 .15 0 .00 0 .97 0 .94 0 . 0 3
0 .06 0 .06 0 .00 0 . 1 8 0 . 1 8 0 . 0 0 1
0 .00 - - 0 .00 - - .--
0 .06 0 .06 0 .00 0 .14 0 . 11 0 .03 w
0.00 - - 0 .24 0 . 0 8 0 . 1 7 1
0.37 0 .06 0 .30 0 . 4 3 0.09 0 . 3 3
0 .03 0 .03 0 .00 0 .03 0 . 0 3 0 . 0 0
0 .00 - - 0 .00 - -
0 .00 - - 0 .55 0 .33 0 .21

md Ck(XV) 4 .57 3.05 1.52 7.32 4 .88 2 . 4 4
0.75 0 .72 0 . 0 3 0 .64 0.61 0 . 0 3
0 .51 0 .51 0 .00 2 .24 2.24 0 . 0 0

& ( X V I I I ) 0 .27 0 .27 0 .00 0 .98 0 .98 0 . 0 0
R i v e r ( X I X ) + 0 .27 + + 0 .85 +

0 .00 - - 0 .30 0 .13 0 .17

9 .63 7.65 2 .24 21.46 18.13 4 .17

[e te rs  o f  e x i s t i n g  h a b i t a t  r e p r e s e n t  p o t e n t i a l  u s e  b y  f i s h ,  r a t h e r  t h a n  o b s e r v e d  u s e .

r y  R i v e r  ( X I X )  w a s  s u r v e y e d  t o  f l o o d  l e v e l  o n l y ,  t h e r e f o r e ,  k i l o m e t e r s  o f  e x i s t i n g  o r  r e m a i n i n g
a t  c a n n o t  b e  d e t e r m i n e d .



o f  t h e  g i l l  n e t  c a t c h  f r o m  K i d p r i c e  L a k e  was c o m p r i s e d  o f  D o l l y
Varden c h a r ,  w i t h  4 0  p e r  c e n t  r a i n b o w  t r o u t  a n d  1 0  p e r  c e n t  l o n g n o s e
suckers  ( Ta b l e  1 2 ) .  I n  A u g u s t  1 9 7 5 ,  o n l y  t w o  l o n g n o s e  s u c k e r s  w e r e
caught  i n  K i d p r i c e  L a k e ,  w h i l e  i n  September  1 9 7 5  t h e s e  f i s h  r e p r e s e n t e d
about  o n e  t h i r d  o f  t h e  c a t c h .  S a m p l i n g  i n  S p i l l  L a k e  i n  1974  y i e l d e d
a lmos t  9 0  p e r  c e n t  r a i n b o w  t r o u t  a n d  a b o u t  1 0  p e r  c e n t  D o l l y  Va r d e n
char  ( Ta b l e  1 1 ) .  S a m p l i n g  i n  S t e p p  L a k e  i n  1 9 7 4  y i e l d e d  a b o u t  6 0
p e r  c e n t  l o n g n o s e  s u c k e r s ,  w i t h  r a i n b o w  t r o u t  t h e  s e c o n d  mos t
abundant s p e c i e s  ( Ta b l e  1 1 ) .

Species
Nanika Lk
September

Kidprice Lk
September

Tota l  Catch

No. % No. % No.

Rainbow t r o u t 118 92.9 22 15.0 140 51.1
Dolly Varden 2 1.6 61 41.5 63 23.0
Longnose sucker 5 3.9 64 43.5 69 25.2
Lake t r o u t 2 1.6 2 0.7

TOTAL CATCH 127 147 274

Rainbow t r o u t 296 72.2 19 23.2 16 88.9 39 35.1 370 59.6
Dolly Varden 60 14.6 32 39.0 2 11.1 4 3.6 98 15.8
Longnose sucker 54 13.2 31 37.8 0 0.0 68 61.3 153 24.6

TOTAL CATCH 410 82 18 111 621

Rainbow t r o u t 55 91.7 54 39.7 109 55.6
Dolly Varden 5 8.3 69 50.7 74 37.8
Longnose'sucker 0 0.0 13 9.6 13 6.6

TOTAL CATCH 60 136 196

Table 10 Percentage composit ion o f  t o t a l  g i l l  ne t  catches
from Nanika and K idpr ice  Lakes, 1973 (Morley and
Whately, 1974)

Table 11 P e r c e n t a g e  composition o f  t o t a l  g i l l  ne t  catches f rom Nanika,
Kidpr ice,  S p i l l  and Stepp Lakes, 1974

Species
Nanika Lk  K i d p r i c e  Lk S p i l l  Lk  S t e p p  Lk
July-Aug S e p t -Oct S e p t e m b e r  O c t o b e r  T o t a l  Catch

No. %  N o .  N o .  %  N o .  N o .

Table 12 P e r c e n t a g e  composit ion o f  t o t a l  g i l l  ne t  catches from Nanika
and Kidpr ice Lakes, 1975

Species
Nanika Lk  K i d p r i c e  Lk

August A u g  -  Sept T o t a l  Catch

No. N o .  N o .
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Table 13 .  T o t a l  c a t c h  and c a t c h  pe r  u n i t  e f f o r t  (CPUE)* f o r  t o t a l
g i l l  n e t  catches f r om  Nanika, K i d p r i c e ,  S p i l l ,  and Stepp
Lakes, 1974.

Rainbow D o l l y  L o n g n o s e
Locat ion T r o u t  V a r d e n  S u c k e r  T o t a l s

No. C P U E No. C P U E No. CPUE No. C P U E
Nanika Lake
189 g i l l  n e t  h r s .

296 1 . 5 7 60 0 . 3 2 54 0.29 410 2 . 1 7

Kidpr ice  Lake
104 g i l l  n e t  h r s .

19 0 . 1 8 32 0 . 3 1 31 0.30 82 0 . 7 9

S p i l l  Lake
3 g i l l  n e t  h r s .

16 5 . 3 3 2 0 . 6 7 0 0.00 18 6 . 0 0

Stepp Lake
27 g i l l  n e t  h r s .

39 1 . 4 4 4 0 . 1 5 68 2.52 111 4 . 1 1

TOTALS
323 g i l l  n e t  h r s .

370 1 . 1 5 98 0 . 3 0 153 0.47 621 1 . 9 2

Table 14 .  T o t a l  ca tch  and ca tch  p e r  u n i t  e f f o r t  (CPUE)* f o r  t o t a l
g i l l  n e t  catches f rom Nanika and K i d p r i c e  Lakes, 1975.

Rainbow D o l l y  L o n g n o s e
Locat ion T r o u t  V a r d e n  S u c k e r To ta l s

No. C P U E  N o .  C P U E  N o .  C P U E No. CPUE

Nanika Lake 5 5  1 . 1 5  5  0 . 1 0  0  0 . 0 0 60 1.25
48 g i l l  n e t  h r s .

K idpr ice  Lake 5 4  0 . 5 0  6 9  0 . 6 4  1 3  0 . 1 2 136 1.26
108 g i l l  n e t  h r s .

TOTALS 1 0 9  0 . 7 0  7 4  0 . 4 7  1 3  0 . 8 3 196 1.26
156 g i l l  n e t  h r s .

Catch p e r  u n i t  e f f o r t  (CPUE) va lues  f o r  each l a k e  sampled
in  1974 and 1975 a r e  c a l c u l a t e d  as t h e  number o f  f i s h  caugh t  p e r  g i l l
net h o u r.  T o t a l  ca t ch  and CPUE va lues f r o m  Nanika, K i d p r i c e ,  S p i l l ,
and Stepp Lakes i n  1974 a r e  g i ven  i n  Tab le  1 3 ,  and  f rom Nanika and
Kidpr ice Lakes i n  1975 i n  Tab le  14 .  CPUE f o r  ra inbow t r o u t ,  D o l l y
Varden c h a r,  and longnose sucker  f r om the  above f o u r  lakes  i n  1974
was 1 . 9 2  f i s h  p e r  g i l l  n e t  h o u r.  CPUE f o r  those  t h r e e  spec ies f r o m
Nanika and K idp r i ce  Lakes o n l y  was 2 . 9 6  f i s h  p e r  g i l l  n e t  hour  i n
1974 and 1 .26  f i s h  p e r  g i l l  n e t  hour  i n  1975.

* CPUE =  number o f  f i s h  caugh t  p e r  g i l l  n e t  hou r.
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b)  L e n g t h   and Age D i s t r i b u t i o n

As r e p o r t e d  b y  M o r l e y  a n d  W h a t e l y  i n  1 9 7 3 ,  r a i n b o w  t r o u t
sampled f r o m  N a n i k a  L a k e  i n  1 9 7 4  a n d  1975 w e r e  c o n s i s t e n t l y  w i t h i n
a n a r r o w  s i z e  r a n g e .  M e a n  l e n g t h  was 3 4 . 1  cm i n  1974  a n d  3 3 . 6  cm i n
1975. T h e  m a j o r i t y  o f  t r o u t  w e r e  b e t w e e n  3 0  a n d  4 0  c m ,  a n d  t h e
l a r g e s t  f i s h  w a s  4 7 . 7  cm f r o m  t h e  1 9 7 5  s a m p l e .  T h i s  n a r r o w  s i z e
range c o u l d  b e  a  f u n c t i o n  o f  g e a r  s e l e c t i v i t y .  T h e  l e n g t h  r a n g e  o f
ra inbow t r o u t  i n  K i d p r i c e  L a k e  was r e l a t i v e l y  b r o a d  ( 1 4  -  3 8  cm)
i n  t h e  1 9 7 3 ,  1 9 7 4 ,  a n d  1975 f i e l d  s e a s o n s ,  w i t h  t h e  m a j o r i t y  o f  f i s h
between 1 6  a n d  3 4  c m .  M e a n  l e n g t h  was 2 7 . 9  c m  i n  1974  a n d  2 5 . 9  cm
i n  1 9 7 5 .  K i d p r i c e  L a k e  a p p e a r s  t o  h a v e  p r o p o r t i o n a l l y  more  h a b i t a t
o f f e r i n g  a t  l e a s t  m i n i m a l  c o v e r  f o r  y o u n g  f i s h ,  d u e  t o  t h e  p r e s e n c e
o f  a  g r e a t e r  amount  o f  s h a l l o w  a r e a  a n d  a  g r e a t e r  abundance o f
a q u a t i c  m a c r o p h y t e s .  T h i s  c o u l d  c o n t r i b u t e  t o  t h e  w i d e r  s i z e  r a n g e
o f  f i s h  f r o m  t h e  l a k e ,  i f  p r e d a t i o n  i s  p r o v e n  t o  b e  a  m a j o r  s o u r c e
o f  m o r t a l i t y .  T h e  m a j o r i t y  o f  t r o u t  c a u g h t  i n  S t e p p  L a k e  ( 9 5  p e r  c e n t )
were u n d e r  3 0  c m  i n  l e n g t h .

Length  d i s t r i b u t i o n s  o f  D o l l y  Va r d e n  c h a r  s a m p l e d  f r o m
Nanika a n d  K i d p r i c e  L a k e s  i n  1 9 7 4  w e r e  v e r y  s i m i l a r ,  r a n g i n g  f r o m
14 t o  2 7  cm.  M e a n  l e n g t h  was 2 0 . 0  c m  f r o m  N a n i k a  a n d  1 8 . 7  c m  f r o m
K i d p r i c e .  T h e  l e n g t h  r a n g e  f o r  t h e  1975  D o l l y  Va r d e n  c a t c h  f r o m
K i d p r i c e  L a k e  was 1 5 . 9  t o  3 3 . 3  c m ,  a n d  mean l e n g t h  was 2 0 . 2  cm.
The mean l e n g t h  o f  t h e  f i v e  c h a r  s a m p l e d  f r o m  N a n i k a  Lake  i n  1975
was 2 4 . 2  c m .

Length  f r e q u e n c y  h i s t o g r a m s  f o r  r a i n b o w  t r o u t ,  D o l l y  Va r d e n
c h a r,  a n d  l o n g n o s e  s u c k e r  s a m p l e d  d u r i n g  1974  a n d  1975 a r e  i n c l u d e d
i n  A p p e n d i x  V I I .

Age h a s  b e e n  p l o t t e d  a g a i n s t  f o r k  l e n g t h  f o r  r a i n b o w  t r o u t
sampled f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s  i n  1974  a n d  1 9 7 5 ,  a n d  f o r
D o l l y  Va r d e n  c h a r  s a m p l e d  f r o m  K i d p r i c e  L a k e  i n  1 9 7 5 .  T h o s e  g r a p h s
are a l s o  i n c l u d e d  i n  A p p e n d i x  V I I .

Mean l e n g t h s  w i t h i n  a g e  g r o u p s  f o r  r a i nbow  t r o u t  f r o m  t h e
1975 c a t c h e s  ( F i g .  2 5 )  s u g g e s t  t h a t  mean l e n g t h  a n d  g r o w t h  r a t e  a r e
l o w e r  i n  K i d p r i c e  L a k e  t h a n  i n  N a n i k a  L a k e .  T h i s  may b e  a s s o c i a t e d
w i t h  l o w e r  z o o p l a n k t o n  p r o d u c t i o n  i n  K i d p r i c e  compared  t o  N a n i k a .

Comparat ive  d a t a  o n  a g e  l e n g t h  r e l a t i o n s h i p s  i n  r a i n b o w
t r o u t  a n d  D o l l y  Va r d e n  c h a r  f r o m  o t h e r  l a k e s  i n  B r i t i s h  C o l u m b i a  a n d
A l b e r t a  a r e  g i v e n  i n  Ta b l e s  1 5  a n d  1 6 ,  r e s p e c t i v e l y .  T a b l e  1 6  w o u l d
sugges t  t h a t  t h e  s a m p l e d  K i d p r i c e  L a k e  D o l l y  Va r d e n  p o p u l a t i o n  h a s
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F i g .  2 5  T h e  r e l a t i o n s h i p  o f  mean l e n g t h  a n d  age  f o r  r a i n b o w
t r o u t  f r o m  N a n i k a ,  K i d p r i c e ,  a n d  Ta h t s a  L a k e s ,  1 9 7 5
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Table 15 C o m p a r a t i v e  growth r a t e s  f o r  ra inbow t r o u t  f rom
other  l akes  i n  B r i t i s h  Columbia and A l b e r t a

Locat ion

Fork
Length
Measure 1 2

Age
3 4 5 6 7

Pyramid Lk ,  A l t a * FL cm 6.1 13.5 19.0 23.6 29.5 37.6 45.5

Kootenay Lk ,  B . C . * FL cm 6.2 12.5 28.9 44.5 59.8 78.5

L. Okanagan, B .C . FL cm 6.5 12.0 29.0 43.5 51.5 59.0 71.0

Bu t t l e  L k ,  B .C. FL cm - 25.4 26.7 29.2 31.5 - -

Nanika Lake FL cm - - - 30.0 34.0 34.0 -

K idpr ice  Lake FL cm - - 21.3 28.6 30.5 -

Tahtsa Lake FL cm - - 21.4 30.4 33.0 -

Locat ion

Fork
Length
Measure 1 2 3 4

Age
5 6 7 8

Bow R . ,  A l t a * FL cm 16.5 21.1 24.6 26.9 32.0 33.5

Jasper Nat .  P k . * FL cm 20.0 25.0 33.0 41.0 50.0 56.0
23.0 30.0 40.0 46.0 54.0 62.0

Upper Campbell
Lake, B . C . * FL cm 23.1 23.9 29.0

Kidpr ice  L k . ,  B .C . FL cm 17.3 19.3 21.2 24.3 26.0 31.7

Table 16 C o m p a r a t i v e  growth r a t e s  f o r  D o l l y  Varden cha r  f r om
other  l o c a t i o n s  i n  B r i t i s h  Columbia and A l b e r t a

9

* Data f rom S c o t t  and Crossman (1973)
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Tab le  1 7  C o m p u t e d  v a l u e s  o f  t h e  g r o w t h  c o e f f i c i e n t  b

Species L a k e  Y e a r  L o g  W =  b  l o g  L  +  l o g  a

Longnose s u c k e r Nan i ka ,  K i d p r i c e ,
and S t e p p

1974 Log W =  3 . 2  l o g  L  -  2 . 1 8

D o l l y  Va r d e n Nan ika ,  K i d p r i c e ,
and S t e p p

1974 Log W =  2 . 6  l o g  L  -  1 . 4 3

Rainbow t r o u t Nan ika ,  K i d p r i c e ,
S p i l l ,  a n d  S t e p p

1974 Log W =  2 . 8  l o g  L  -  1 . 6 8

Rainbow t r o u t Nanika a n d  K i d p r i c e  1975 Log W =  2 . 9 3  l o g  L  -  1 . 8 8

Rainbow t r o u t Nanika 1975 Log W =  2 . 4 3  l o g  L  -  1 . 1 0

Rainbow t r o u t K i d p r i c e 1975 Log W =  2 . 7 2  l o g  L  -  1 . 6 0

Rainbow t r o u t Ta h t s a 1975 Log W =  2 . 6 3  l o g  L  -  1 . 4 1

a l o w  g r o w t h  r a t e  i n  c o m p a r i s o n  w i t h  o t h e r  l a k e s .  S c o t t  a n d
Crossman ( 1 9 7 3 )  n o t e d  t h a t  i n l a n d ,  h i g h  a l t i t u d e ,  a n d  n o r t h e r n  p o p -
u l a t i o n s  o f  D o l l y  Va r d e n  a r e  o f t e n  s t u n t e d  i n  g r o w t h ,  a n d  may n o t
exceed 3 0  cm.

c) L e n g t h - W e i g h t  R e l a t i o n s h i p s

The l e n g t h - w e i g h t  r e l a t i o n s h i p  i n  f i s h e s  c a n  b e  d e s c r i b e d
by t h e  e q u a t i o n :

W =  aLb where W =  W e i g h t ,
L =  L e n g t h ,

and b  =  Grow th  E x p o n e n t .

The g r o w t h  e x p o n e n t ,  b ,  i s  a  measure o f  t h e  r e l a t i v e  r o b u s t n e s s  o f
f i s h .  W e r e  b  i s  e q u a l  t o  3 ,  c o m p a r a t i v e  w e i g h t  p e r  u n i t  l e n g t h
( i s o m e t r i c  g r o w t h )  i s  i n d i c a t e d ,  w h i l e  v a l u e s  o f  g r e a t e r  o r  l e s s
than  3  i n d i c a t e  g r e a t e r  o r  l e s s  w e i g h t  p e r  u n i t  l e n g t h ,  r e s p e c t i v e l y
( a l l o m e t r i c  g r o w t h )  ( R i c k e r ,  1 9 5 8 ) .  T h e  v a l u e  o f  b  may r e f l e c t
d i f f e r e n c e s  i n  s p e c i e s ,  i n d i v i d u a l s ,  o r  e n v i r o n m e n t a l  c o n d i t i o n s .

The c o e f f i c i e n t s  a  a n d  b  i n  t h e  e x p o n e n t i a l  f o r m  o f  t h e
l e n g t h - w e i g h t  r e l a t i o n s h i p  a r e  o b t a i n e d  f r o m  t h e  e q u a t i o n :

l o g  W =  l o g  a  +  b  l o g  L .

Va lues o f  a  a n d  b  c a l c u l a t e d  f o r  v a r i o u s  s p e c i e s  a r e  g i v e n  i n  Ta b l e  1 7 .
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There i s  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  l e n g t h - w e i g h t
r e l a t i o n s h i p s  o f  t h e  r a i n b o w  t r o u t ,  D o l l y  Va r d e n  c h a r ,  a n d  l o n g n o s e
sucke r  p o p u l a t i o n s  s a m p l e d  f r o m  N a n i k a ,  K i d p r i c e ,  a n d  S t e p p  Lakes
i n  197)4 ( F i g .  2 6  t o  2 8 ) .  N o r  i s  t h e r e  a n y  s i g n i f i c a n t  d i f f e r e n c e  i n
the  l e n g t h - w e i g h t  r e l a t i o n s h i p s  o f  m a l e  a n d  f e m a l e  r a i n b o w  t r o u t
sampled f r o m  N a n i k a  a n d  K i d p r i c e  L a k e s  i n  1975  ( F i g s .  2 9  a n d  3 0 ,
r e s p e c t i v e l y ) .

d) S t o m a c h  C o n t e n t s

The f o o d  i t e m s  i n  t h e  d i e t  o f  a d u l t  t r o u t  f r o m  N a n i k a ,
K i d p r i c e ,  a n d  S t e p p  Lakes  i n c l u d e d  a q u a t i c  a n d  t e r r e s t r i a l  i n s e c t s ,
g a s t r o p o d s ,  z o o p l a n k t o n  ( m a i n l y  D a p h n i a  s p p . ) ,  gammar i d  amph ipods ,
and f i s h .  I n  N a n i k a  L a k e ,  w h e r e  t h e  l a r g e s t  number  o f  f i s h  w e r e
sampled,  i n v e r t e b r a t e s ,  p a r t i c u l a r l y  g a s t r o p o d s  a n d  i n s e c t s ,  w e r e
t h e  m a j o r  f o o d  o r g a n i s m s  ( F i g .  3 1 ) .  T w e l v e  o r d e r s  o f  i n s e c t s  w e r e
r e p r e s e n t e d ,  among w h i c h  D i p t e r a ,  H y m e n o p t e r a ,  a n d  C o l e o p t e r a  we re
most a b u n d a n t  b o t h  i n  t e r m s  o f  numbers a n d  f r e q u e n c y  o f  o c c u r r e n c e .
F i s h  w e r e  f o u n d  i n  a p p r o x i m a t e l y  2 8  p e r  c e n t  o f  t h e  samp les  f r o m  t h e
t h r e e  l a k e s  ( F i g .  3 1 ) ,  b u t  t h e  s p e c i e s  w e r e  n o t  i d e n t i f i e d  d u e  t o  t h e
degree o f  d i g e s t i o n .

The p r e d o m i n a n t l y  i n v e r t e b r a t e  d i e t  o f  t r o u t  i n  t h i s  s y s t e m
may b e  c o n t r i b u t i n g  t o  t h e  o b s e r v e d  d e c r e a s e  i n  g r o w t h  r a t e  i n  o l d e r
t r o u t  ( F i g .  2 5 ) .  L a r k i n  e t  a l . ( 1 9 5 6 )  n o t e d  a  d e c l i n e  i n  g r o w t h  r a t e
w i t h  i n c r e a s i n g  l e n g t h  i n  r a i n b o w  t r o u t  f r o m  r e l a t i v e l y  u n p r o d u c t i v e
l akes  w h e r e  f o r a g e  f i s h  w e r e  n o t  a v a i l a b l e .  A l t h o u g h  some f i s h  w e r e
found  i n  s tomach  s a m p l e s ,  i t  a p p e a r s  t h a t  p r e y  f i s h e s  a r e  l i m i t e d  i n
t h e  N a n i k a - K i d p r i c e  s y s t e m .

The s tomach  c o n t e n t  samp les  f r o m  D o l l y  Va r d e n  c h a r  c o n t a i n e d
the  same m a j o r  i n v e r t e b r a t e  g r o u p s  f o u n d  i n  samp les  f r o m  r a i n b o w
t r o u t .  I n  N a n i k a  L a k e ,  w h i c h  was s a m p l e d  i n  J u l y  a n d  A u g u s t ,  e g g s
were t h e  m o s t  numerous f o o d  o r g a n i s m s ,  a n d  i n  K i d p r i c e  L a k e ,  s a m p l e d
i n  Sep tember  a n d  O c t o b e r ,  c l a d o c e r a n s  w e r e  m o s t  numerous ( F i g .  3 2 ) .
The l a r g e  number  o f  eggs  f o u n d  i n  s tomach  samp les  f r o m  N a n i k a  L a k e
was p r o b a b l y  a  f u n c t i o n  o f  t h e  t i m e  o f  s a m p l i n g ,  a s  r a i n b o w  t r o u t
eggs a r e  s t i l l  i n  t h e  g r a v e l  d u r i n g  t h o s e  m o n t h s .  A m p h i p o d s ,  m o l l u s c s
( m a i n l y  p e l e c y p o d s ) ,  a n d  i n s e c t s  w e r e  f o u n d  i n  l ow  numbers i n  t h e  c h a r
samples f r o m  b o t h  l a k e s  ( F i g .  3 3 ) .

D o l l y  Va r d e n  c h a r ,  l i k e  r a i n b o w  t r o u t ,  f e e d  p r i m a r i l y  o n
p l a n k t o n  a n d  b e n t h i c  o r g a n i s m s  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m ,  a n d
some c o m p e t i t i o n  f o r  f o o d  may o c c u r .  I t  was n o t e d  t h a t  t h e  p e r c e n t a g e
o f  e m p t y  s tomachs  i n  D o l l y  Va r d e n  samp les  ( F i g .  3 3 )  w a s  g r e a t e r  t h a n
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NANIKA LAKE

NANIKA LAKE

RAINBOW TROUT

Fig.  3 2

RAINBOW TROUT
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Percentage composi t ion  by  numbers o f  f o o d  organisms i n
rainbow t r o u t  and D o l l y  Varden stomach samples f r o m  Nanika,
K idpr i ce ,  and  Stepp Lakes, 1974
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tha t  observed i n  t h e  ra inbow t r o u t  samples ( F i g .  3 1 ) ,  and  t h a t  t h e i r
stomach capac i t y  r a r e l y  exceeded 30 p e r  c e n t .  T h i s  i s  p robab ly  a
func t ion  o f  sampl ing conducted p r i o r  t o  o r  a f t e r  spawning ( D o l l y
Varden a re  f a l l  spawners).

Food i tems i n  t h e  stomachs o f  longnose suckers sampled
from Nanika Lake i n  1974 and K idp r i ce  Lake i n  1975 i n c l u d e d  amphipods,
cladocerans, copepods, mo l l uscs ,  and i n s e c t s .  Amph ipods  (Gammarus
spp.) were found  i n  75 p e r  cen t  o f  t h e  longnose sucker  stomachs f r o m
Nanika Lake,  and  cladocerans (Daphnia spp . )  and  amphipods (Gammarus s p p . )
i n  60 p e r  cen t  o f  t h e  stomachs f r o m  K idp r i ce  Lake.

The r e s u l t s  o f  stomach con ten t  analyses f r o m  rainbow t r o u t ,
Do l l y  Varden c h a r,  and  longnose sucker  sampled f rom t h e  Nanika-
K idpr ice  system i n  1974 and 1975 a r e  presented i n  Appendix V I I I .

One o f  t h e  g i l l  n e t  samples f r o m  K idp r i ce  Lake i n  1975
was comprised o f  10 ra inbow t r o u t ,  16  D o l l y  Varden c h a r,  and  11
longnose sucke r.  A l l  o f  these f i s h  were  analyzed f o r  stomach
contents t o  address t h e  ques t i on  o f  i n t e r s p e c i f i c  f o o d  compet i t i on .
The da ta  suggest s i g n i f i c a n t  d i e t  o v e r l a p  i n  ra inbow t r o u t ,  D o l l y
Varden c h a r,  and  longnose sucke r.  I n  p a r t i c u l a r ,  t h e  longnose sucker
stomachs con ta ined  amphipods (Gammarus s p p . ) ,  wh ich  were a l s o  observed
to  be taken  i n  cons iderab le  numbers b y  j u v e n i l e  t r o u t .

The types o f  f ood  a v a i l a b l e  i n  t h e  l a k e s ,  a s  revea led  i n
the ben th i c  samples ( F i g s .  2 2  and 2 3 ) ,  a r e  p redon ina t l y  o l i gochae tes ,
sphaer i ids ,  ch i ronomids ,  and  gastropods.  A l t h o u g h  these organisms
were represented i n  t h e  d i e t  o f  ra inbow t r o u t  and D o l l y  Varden c h a r,
i t  appears t h a t  zooplankton and i n s e c t s  ( a t  l e a s t  i n  t h e  summer) a r e
the major  i n ve r t eb ra tes  consumed by  those spec ies .  S u c k e r s ,  o n  t h e
other hand, may u t i l i z e  ben th i c  i n v e r t e b r a t e s  t o  a  g re a te r  e x t e n t .

e) S e x  and M a t u r i t y

The sex  and s t a t e  o f  m a t u r i t y  o f  t he  t h r e e  f i s h  spec ies
were determined i n  t h e  f i e l d  b y  t h e  examinat ion o f  gonads. T h e  s t a t e
o f  m a t u r i t y  o f  D o l l y  Varden char  and longnose suckers f r o m  the  1974
g i l l  n e t  catches i s  shown i n  Tables 18  and 19 ,  r e s p e c t i v e l y.  A g e  a t
matu r i t y  i s  g e n e r a l l y  3  t o  5  years  f o r  ra inbow t r o u t ,  3  to ,6 years
f o r  D o l l y  Varden c h a r,  and  5  t o  7  years  f o r  longnose sucker  ( S c o t t
and Crossman, 1973) .

I n  a l l  t h r e e  f i e l d  seasons,  sampl ing  was conducted i n  t h e
summer and f a l l ,  t h e r e f o r e  l i t t l e  can be l ea rned  o f  t h e  rep roduc t i ve
p o t e n t i a l  o f  ra inbow t r o u t ,  s i n c e  t h e y  a re  s p r i n g  spawners. I t  was
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No. o f  F i s h Per c e n t Mean Length
(cm)

Length Range
(cm)

MALES 36
Immature 13 16.7 19.6 16.5 -  2 7 . 0

Mature 23 29.5 22.4 15.0 -  34 .5

FEMALES 42
Immature 26 33.3 19.1 16.0 -  24 .5

Mature 16 20.5 19.1 14.5 -  24 .0

No. o f  F i s h Per c e n t Mean Length
(cm)

Length Range
(cm)

MALES 51

Immature 23 20.7 16.8 14.5 -  26 .5

Mature 28 25.2 17.4 15.0 -  26 .5

FEMALES 60

Immature 38 34.2 19.4 15.5 -  31 .0

Mature 22 19.8 26.0 15.5 -  31 .5

Table 18  S t a t e  o f  m a t u r i t y  o f  D o l l y  Varden f rom Nanika,  K i d p r i c e ,
and Stepp Lakes,  1974 (n=78)

Table 19 S t a t e  o f  m a t u r i t y  o f  Longnose sucker  f rom Nanika,
K idpr i ce ,  and  Stepp Lakes,  1974 (n=111)
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i n t e n d e d  t h a t  p a r t i c u l a r  emphas is  b e  p l a c e d  o n  s p r i n g  s p a w n i n g
s t u d i e s  i n  1 9 7 5 ,  b u t  f u n d s  f o r  t h e  s t u d y  w e r e  n o t  a v a i l a b l e  u n t i l
l a t e  J u l y .  A  l a r g e  p r o p o r t i o n  o f  t h e  t r o u t  s a m p l e d  w e r e  d e s i g n a t e d
immature ,  b u t  i t  i s  p r o b a b l e  t h a t  many o f  t h e s e  f i s h  h a d  spawned i n
p r e v i o u s  y e a r s  o r  may have  spawned t h e  f o l l o w i n g  y e a r .  U n l e s s  t h e
gonads a r e  e x t e n s i v e l y  d e v e l o p e d ,  i t  i s  d i f f i c u l t  t o  d e t e r m i n e  t h e
degree o f  m a t u r i t y .  A l t h o u g h  r e s i d u a l  eggs  w e r e  n o t e d  i n  some f i s h ,
i n d i c a t i n g  t h e y  h a d  spawned,  t h o s e  e g g s  w e r e  n o t  a l w a y s  p r e s e n t .

U n l i k e  r a i n b o w  t r o u t ,  D o l l y  Va r d e n  c h a r  a r e  f a l l  s p a w n e r s .
Obse rva t i ons  o f  s e x u a l  c o n d i t i o n  showed t h a t  5 0  p e r  c e n t  o f  t h e  c h a r
sampled i n  1974  w e r e  i n  s p a w n i n g  c o n d i t i o n  ( Ta b l e  1 8 ) .  I n  1 9 7 5 ,  a l l
D o l l y  Va r d e n  c a u g h t  i n  K i d p r i c e  L a k e  d u r i n g  e a r l y  A u g u s t  w e r e
immature ,  w h i l e  i n  l a t e  Sep tember  a b o u t  5 0  p e r  c e n t  o f  b o t h  ma les
and f e m a l e s  w e r e  m a t u r e .  F i v e  D o l l y  Va r d e n  c a u g h t  i n  N a n i k a  L a k e  i n
l a t e  A u g u s t  1975  w e r e  a l l  m a t u r e .

Of t h e  111  l o n g n o s e  s u c k e r s  f o r  w h i c h  s e x  a n d  s e x u a l  c o n d i t i o n
were r e c o r d e d  i n  1 9 7 4 ,  a p p r o x i m a t e l y  4 5  p e r  c e n t  c o n t a i n e d  d e v e l o p i n g
gonads a n d  we re  d e s c r i b e d  a s  m a t u r e  ( Ta b l e  1 9 ) .

5 . 1 . 4  F I S H  PARASITES

a) G e n e r a l  O b s e r v a t i o n s

F i e l d  s a m p l i n g  o f  r a i n b o w  t r o u t  a n d  D o l l y  Va r d e n  c h a r  i n
t h e  N a n i k a - K i d p r i c e  s y s t e m  i n  1974  i n d i c a t e d  a n  e x t r e m e l y  h i g h  i n c i d e n c e
o f  p a r a s i t i s m ,  e s p e c i a l l y  b y  t h e  tapeworm D i p h y l l o b o t h r i u m .  T a b l e  2 0
shows t h e  i n t e n s i t y  o f  p a r a s i t i s m  i n  1 0  s e l e c t e d  f i s h  f r o m  t h e  1974
Nanika L a k e  g i l l  n e t  c a t c h e s .

I n  t h e  1975  f i e l d  s t u d y ,  a l l  g i l l  n e t  c a t c h e s  w e r e  r o u t i n e l y
examined f o r  t h e  p r e s e n c e  o f  D i p h y l l o b o t h r i u m  s p p .  ( A p p e n d i x  V I I ) .
Fre u e n c  o f  i n f e c t i o n  b y  t h i s  p a r a s i t e  was  h i g h e r  i n  r a i n b o w  t r o u t

83 .3  p e r  c e n t )  t h a n  i n  D o l l y  Va r d e n  c h a r  ( 2 6 . 5  p e r  c e n t )  f r o m  K i d p r i c e
Lake.  T h e  i n t e n s i t y  o f  i n f e c t i o n  was a l s o  h i g h e r  i n  r a i n b o w  t r o u t  f r o m
K i d p r i c e  L a k e .  T h e  h i g h e s t  number  o f  c y s t s  c o u n t e d  i n  a n y  o n e  D o l l y
Varden was 2 0 ,  w h i l e  1 4 . 8  p e r  c e n t  o f  t h e  r a i n b o w s  c o n t a i n e d  more t h a n
20 c y s t s .  S i n c e  i n d i v i d u a l  l e v e l s  o f  i n f e c t i o n  a r e  a  f u n c t i o n  o f
exposure t i m e ,  a  g o o d  c o m p a r i s o n  i s  b e t w e e n  t h e  f o u r  t o  f i v e  y e a r  o l d
f i s h  f r o m  t h e  t w o  l a k e s .  I n  N a n i k a  L a k e ,  9 4 . 6  p e r  c e n t  o f  f o u r  a n d
f i v e  y e a r  t r o u t  w e r e  i n f e c t e d ,  compared  t o  8 9 . 7  p e r  c e n t  o f  t h e  same
age g r o u p s  i n  K i d p r i c e  L a k e .  I n  t h e s e  same a g e  g r o u p s ,  2 4 . 3  p e r  c e n t
o f  r a i n b o w  t r o u t  f r o m  N a n i k a  L a k e  a n d  3 . 4  p e r  c e n t  f r o m  K i d p r i c e  L a k e
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Rainbow t r o u t Do l ly  Varden Longnose Suckers

Parasi tes 1 2 3 4 5 6 7 8 9

COPEPODA

Salmincola sp . 7

>125

> 10

> 50

2

2

>100

> 50

) 2 5

2

>50

) 1 0

>40

20

17

1

1

>25

4

1

1

1 1

CESTODA

Diphy l lobothr ium sp.

Eubothrium sp .

L igu la
i n t e s t i n a l i s

ACANTHOCEPHALA

TREMATODA

Crepisdostonum
far ionus

NEMOTODA

Philonema s p .

Un iden t i f i ed

MYXOSPORIDEA

Myxidium spores

Myxobolus
neurobius spores

Myxosoma spores

Table 20 I n t e n s i t y  o f  p a r a s i t i s m  i n  ra inbow t r o u t ,  D o l l y  Varden c h a r,
and longnose sucker  f rom Nanika Lake, 1974

10

* Numbers i n  t h e  t o p  row r e f e r  t o  f i s h  sample numbers

+ I n d i c a t e s  t h e  presence o f  spores
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c o n t a i n e d  more  t h a n  5 0  c y s t s .  N o  s i x  y e a r  o l d  f i s h  w e r e  f o u n d  t o
have e s c a p e d  i n f e c t i o n .  H i s t o g r a m s  o f  p e r  c e n t  o f  t r o u t  i n f e c t e d  w i t h
D i p h y l l o b o t h r i u m  i n  a g e  g r o u p s  f r o m  t h e  1975  N a n i k a  a n d  K i d p r i c e  L a k e s
samples a r e  p r e s e n t e d  i n  F i g .  3 4 .

S t a t i s t i c a l  a n a l y s e s  o n  t h e  l e v e l  o f  D i p h y l l o b o t h r i u m
i n f e c t i o n  i n  m a l e  a n d  f e m a l e  r a i n b o w  t r o u t ,  i n  a g e  g r o u p s ,  s a m p l e d
f rom N a n i k a  a n d  K i d p r i c e  L a k e s  i n  1975 a r e  g i v e n  i n  A p p e n d i x  I X .

There i s  n o  c l e a r  t r e n d  o f  d i f f e r e n c e s  i n  a v e r a g e  l e v e l s
o f  i n f e c t i o n  be tween  s e x e s ,  a n d  t h e  d i f f e r e n c e s  a r e  g e n e r a l l y  n o t
s i g n i f i c a n t .  N o r  i s  t h e r e  a  t r e n d  i n  a v e r a g e  i n f e c t i o n  l e v e l  w i t h i n
age g r o u p s  b e t w e e n  l a k e s ,  t h e  d i f f e r e n c e s  a g a i n  n o t  b e i n g  s i g n f i c a n t .

H is tog rams o f  a v e r a g e  D i p h y l l o b o t h r i u m  c o u n t s  i n  v a r i o u s
age g r o u p s  o f  r a i n b o w  t r o u t  f r o m  N a n i k a  a n d  K i d p r i c e  Lakes  a r e
p r e s e n t e d  i n  F i g .  3 5 .  S i n c e  i n d i v i d u a l  i n f e c t i o n  c o u n t s  o f  g r e a t e r
t h a n  5 0  w e r e  r e c o r d e d  i n  t h e  f i e l d  s i m p l y  a s  g r e a t e r  t h a n  5 0 ,
averages w e r e  c a l c u l a t e d  b y  c o n s e r v a t i v e l y  a s s e s s i n g  t h e s e  a s  5 0 .
The p e r c e n t a g e  o f  f i s h  h a v i n g  c o u n t s  g r e a t e r  t h a n  5 0  i s  a l s o  shown
i n  F i g .  3 5 .

Mean l e n g t h s  i n  a g e  g r o u p s  a g a i n s t  D i p h y l l o b o t h r i u m
i n f e c t i o n  i n  r a i n b o w  t r o u t  f r o m  N a n i k a  L a k e  a r e  shown i n  Ta b l e  2 1
and f r o m  K i d p r i c e  L a k e  i n  Ta b l e  2 2 .  I t  c a n  b e  s e e n  t h a t  t h e r e  i s  a
g e n e r a l  t r e n d  o f  g r e a t e r  i n f e c t i o n  w i t h  i n c r e a s e d  age  a n d  o f  g r e a t e r
i n f e c t i o n  w i t h  i n c r e a s e d  l e n g t h .  I t  i s  s u g g e s t e d  t h a t  g r e a t e r
i n f e c t i o n  w i t h  i n c r e a s e d  l e n g t h  may b e  d u e  t o  a  g r e a t e r  f o o d  i n t a k e
i n  l a r g e r  f i s h ,  t h e  g r e a t e r  f o o d  i n t a k e  r e s u l t i n g  i n  a  g r e a t e r  i n t a k e
o f  i n f e c t i v e  o r g a n i s m s .

Longnose s u c k e r s  a p p e a r e d  t o  b e  f r e e  f r o m  i n f e c t i o n  b y
D i p h y l l o b o t h r i u m ,  b u t  w e r e  h e a v i l y  i n f e c t e d  b y  a n o t h e r  tapeworm
( L i g u l a  i n t e s t i n a l i s ) .  I n f e c t i o n  b y  L i g u l a  i n t e s t i n a l i s  was  f o u n d
i n  3 6 . 4  p e r  c e n t  o f  t h e  longnose  sucke rs  s a m p l e d  f r o m  K i d p r i c e  L a k e
i n  1975 ( A p p e n d i x  V I I ) ,  w i t h  t h e  w e i g h t  o f  t h e  p a r a s i t e  b e i n g  a s
much a s  2 2  p e r  c e n t  o f  t h e  b o d y  w e i g h t  o f  t h e  f i s h .

Other  f i s h  p a r a s i t e s  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m  were
no t  i n v e s t i g a t e d  r o u t i n e l y ,  b u t  s u b s t a n t i a l  i n f e c t i o n  b y  P h i l o n e m a
and E u b o t h r i u m  s p p .  w a s  n o t e d .

I n f e c t i o n  b y  D i p h y l l o b o t h r i u m  s p p .  i s  a l s o  f o u n d  i n  s a l m o n i d s
i n  t h e  N a n i k a  R i v e r  b e l o w  N a n i k a  F a l l s  a n d  i n  M o r i c e  L a k e ,  a l t h o u g h
i n t e n s i t i e s  o f  i n f e c t i o n  a p p e a r  t o  b e  l o w e r  t h a n  i n  K i d p r i c e  L a k e .
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NANIKA L A K E
N = 5 5

--"z 1 0 0  —

INFECTED FISH7 5 -

5 0 -

2 5 . -

0

— 1 0 0  —

INFECTED FISH

7 5 -

50 —

2 5 -

3 4  5  6

AGE i n  Y E A R S

K I D P R I C E  L A K E
N = 5 4

4 5 6

AGE i n  Y E A R S

F i g .  3 4  H i s t o g r a m s  o f  p e r  c e n t  o f  r a i n b o w  t r o u t  i n f e c t e d  w i t h
D i p h y l i o b o t h r i u m  i n  a g e  g r o u p s  f r o m  N a n i k a  a n d  K i d p r i c e
Lakes ,  1 9 7 5
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NANIKA L A K E  1 9 7 5

Diphyllobothrium COUNT

50 —
0

40 —

30

20 —

10 —1

0

50
0

40 —

30 —1
0

2 0 — i

10—

0 '

3 4

AGE i n  Y E A R S

KID PR ICE L A K E  1 9 7 5

5 6

3 4

AGE i n  Y E A R S

5 6

AVERAGE D i p h y l l o b o t h r i u m  C O U N T

PERCENT O F  INDIVIDUAL F I S H  W I T H
INFECTION C O U N T S  GREATER T H A N  5 0

Fig.  3 5  H i s t o g r a m s  o f  average D iphy l lobo th r ium count i n  age groups
f o r  ra inbow t r o u t  f r om  Nanika and K idp r i ce  Lakes,  1975
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0 28.2 1 27.7 1
1 -  10 26.7 2 31.4 4 32.7 2

11 -  20 32.2 1 32.9 6 33.2 4
21 -  30 34.5 4 33.8 1
31 -  40 34.4 5 32.6 1

41 -  50 32.3 2 36.7 2 35.9 2

50 31.8 1 35.7 8 35.47 7

TOTAL 30.0 7 34.0 30 34.81 17

D iphy l l o - 3 4 5 6

bothrium Mean
Length cm N

Mean
Length cm N

Mean
Length cm N

Mean
Length cm N

0 17.89 6 27.01 2 26.90 1

1 -  10 21.95 15 28.04 9 31.02 5

11 -  20 25.35 2 28.53 4 30.50 2

21 -  30 23.50 1 27.20 1 29.70 1

31 -  40 32.60 2 38.60 1 29.10 1

41 -  50
50 32.30 1

TOTAL 21.3 24 28.6 17 31.01 11 29.4 2

Table 21 M e a n  f o r k  l e n g t h ,  age ,  and D iphy l l obo th r ium i n f e c t i o n
i n  ra inbow t r o u t  f r om  Nanika Lake,  1975

D iphy l l o -
bothrium

3
AGE

4 5  6

Mean M e a n  M e a n  M e a n
Length cm N  L e n g t h  cm N  L e n g t h  cm N  L e n g t h  cm N

Table 22 M e a n  f o r k  l e n g t h ,  age ,  and  D iphy l lobo th r ium i n f e c t i o n
i n  ra inbow t r o u t  f r om K i d p r i c e  Lake, 1975

AGE
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I t  i s  n o t  known w h e t h e r  D i p h y l l o b o t h r i u m  s p p .  i n f e c t i o n  i n  M o r i c e
Lake i s  a  r e s u l t  o f  i n t r o d u c t i o n  t h r o u g h  t h e  N a n i k a  R i v e r  o r  w h e t h e r
i t  a p p e a r e d  i n d e p e n d e n t l y ,  b u t  t h e  p r e s e n c e  o f  g u l l s ,  copepod h o s t s ,
and s a l m o n i d s  w i l l  l i k e l y  e n s u r e  t h e  m a i n t e n a n c e  o f  t h e  p a r a s i t e .

b )  D i p h y l l o b o t h r i u m  L i f e  C y c l e

The t y p i c a l  l i f e  c y c l e  o f  D i p h y l l o b o t h r i u m  s p p .  i n v o l v e s
t h r e e  h o s t s ,  a l t h o u g h  i n  a t  l e a s t  o n e  s p e c i e s  ( D .  n o r v e g i c u m )  a
f o u r t h  h o s t  i s  p r o b a b l y  n e c e s s a r y  ( V i k ,  1 9 6 4 ) .  A  p i s c i v o r e  i s  t h e
d e f i n i t i v e  h o s t  t o  t h e  a d u l t  t apeworm,  t h e  e g g s  b e i n g  s h e d  i n  t h e
f e c e s .  I n  w a t e r ,  t h e  e g g s  d e v e l o p  i n t o  f r e e  sw imming  c o r a c i d i a .
Copepods, t y p i c a l l y  C y c l o p s  o r  D iap tomus  s p e c i e s ,  i n g e s t  t h e  c o r a c i d i a ,
wh i ch  p a s s  t h r o u g h  t h e  s tomach  w a l l  o f  t h e  copepod  a n d  e n c y s t  i n  t h e
t i s s u e  o f  t h e  b o d y  c a v i t y ,  w h e r e  t h e  p r o c e r c o i d  d e v e l o p s .  W h e n  t h e
c r u s t a c e a n  i s  e a t e n  b y  a  h o s t  f i s h  a n d  d i g e s t e d ,  t h e  p r o c e r c o i d  p a s s e s
t h r o u g h  t h e  w a l l  o f  t h e  a l i m e n t a r y  t r a c t  o f  t h e  f i s h  a n d  d e v e l o p s
i n t o  t h e  p l e r o c e r c o i d ,  w h i c h  may e n c y s t  i n  t h e  c a e c a l  w a l l ,
m e s e n t a r y,  o r  o t h e r  a b d o m i n a l  t i s s u e .  W i t h  c o n t i n u i n g  g r o w t h ,  t h e
p l e r o c e r c o i d  m a y  e v e n t u a l l y  b r e a k  f r e e  f r o m  t h e  c y s t  a n d  become
f r e e  l i v i n g  i n  t h e  b o d y  c a v i t y  o f  t h e  f i s h .  W h e n  t h e  f i s h  i s  e a t e n
by t h e  p r i m a r y  h o s t ,  t h e  p l e r o c e r c o i d s  a r e  r e l e a s e d  f r o m  t h e  c y s t
o r  m u s c l e  t i s s u e ,  a n d  deve lopmen t  i n t o  t h e  a d u l t  c e s t o d e  f o l l o w s
w i t h i n  t h e  i n t e s t i n e  o f  t h e  h o s t .

A number  o f  a n i m a l s  h a v e  b e e n  c i t e d  a s  p r i m a r y  h o s t s  t o
D i p h y l l o b o t h r i u m  s p p .  M o s t  r e p o r t s  c i t e  a v i a n  p i s c i v o r e s ,  p r e d o m -
i n a t e l y  g u l l s :  h e r r i n g  g u l l s  (Thomas ,  1 9 4 6 ;  V i k ,  1 9 6 4 ) ,  t h e  g l a u c o u s
g u l l  i n  A l a s k a  ( H i l l i a r d ,  1 9 6 0 ) ,  r i n g - b i l l e d  g u l l s  ( A l e x a n d e r ,  1 9 6 0 ) ,
B o n a p a r t e ' s  g u l l  ( V i k ,  1 9 6 4 ) ,  a n d  t h e  C a l i f o r n i a  g u l l  ( M a t t h i a s ,
1963; P o s t ,  1 9 7 1 ) .  B e c k e r  a n d  B runson  ( 1 9 6 7 )  f o u n d  t h a t  t h e  m o s t
f r e q u e n t l y  r e c o r d e d  a v i a n  h o s t  i n  N o r t h  A m e r i c a  was t h e  h e r r i n g  g u l l .
Post  ( 1 9 7 1 )  h a s  c i t e d  t h e  A m e r i c a n  merganse r  a n d  t h e  w h i t e  p e l i c a n
as h o s t s .  A m o n g  t e r r e s t r i a l  mammals, b e a r s  h a v e  b e e n  c i t e d  i n
Wyoming ( P o s t ,  1 9 7 1 ) ,  A l a s k a  ( B a u s c h ,  1 9 5 4 ;  Bausch  a n d  H i l l i a r d ,
1970 ) ,  a n d  B r i t i s h  C o l u m b i a  ( N o r t h c o t e ,  1 9 5 7 ) .  H u m a n s  h a v e  b e e n
c i t e d  a s  h o s t s  i n .  A l a s k a  ( H i t c h c o c k ,  1 9 5 1 )  a n d  i n  B r i t i s h  C o l u m b i a
( M a r g o l i s  e t  a l . ,  1 9 7 3 ) ,  a n d  t h e r e  a r e  r e p o r t s  o f  human h o s t s  f r o m
o t h e r  c o n t i n e n t s  ( V i k ,  1 9 6 4 ;  B a e r ,  1 9 6 9 ) .  E x p e r i m e n t a l  i n f e c t i o n
has b e e n  d e m o n s t r a t e d  i n  r a t s  ( V i k ,  1 9 6 4 ) ,  c a t s  ( P o s t ,  1 9 7 1 ) ,  a n d
t h e  g o l d e n  h a m p s t e r  ( V i k ,  1 9 6 4 ) .  A m o n g  m a r i n e  mammals, i n f e c t i o n  h a s
been r e p o r t e d  i n  s e a  l i o n s  ( B a e r ,  1 9 6 9 )  a n d  s e a l s  ( B a u s c h ,  1 9 6 9 ;
V i k ,  1 9 6 4 ) .

I n f e c t i o n  b y  D i p h y l l o b o t h r i u m  s p p .  i s  n o t  n e c e s s a r i l y  f a t a l
t o  f i s h ,  b u t  i t  i s  known t o  c a u s e  v i s c e r a l  a d h e s i o n s  w h i c h  may
p r e v e n t  s p a w n i n g  due  t o  t h e  b l o c k a g e  o f  d u c t s .  V i s c e r a l  a d h e s i o n s
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may i n f l u e n c e  t h e  s u r v i v a l  o f  f i s h  i n  o t h e r  w a y s ,  a l t h o u g h  l i t t l e
i s  known o f  t h e  p h y s i o l o g i c a l  r e l a t i o n s h i p  be tween  p l e r o c e r c o i d
and f i s h .  S e v e r e  m o r t a l i t y  i n  r a i n b o w  t r o u t  r e l a t e d  t o  D i p h y l l o b o -
t h r i u m  i n f e c t i o n  l e v e l s  c o m p a r a b l e  t o  t h o s e  f o u n d  i n  N a n i k a  a n d
K i d p r i c e  L a k e s  was  n o t e d  i n  t h r e e  Wa s h i n g t o n  l a k e s  ( B e c k e r  a n d
Brunson ,  1 9 6 7 ) .

I n  B r i t i s h  C o l u m b i a ,  D i p h y l l o b o t h r i u m  i n f e c t i o n  h a s  b e e n
r e p o r t e d  i n  r a i n b o w  t r o u t ,  D o l l y  Va r d e n  c h a r ,  c u t t h r o a t  t r o u t  ( S .
c l a r k i ) ,  l a k e  t r o u t ,  s o c k e y e  s a l m o n  (Oncorhynchus  n e r k a ) ,  k o k a n e e ,
coho s a l m o n  ( 0 .  k i s u t c h ) ,  a n d  m o u n t a i n  w h i t e f i s h  ( P r o s o p i u m  w i l l i a m s o n i )
(Bangham a n d  Adams, 1 9 5 4 ) ,  a l t h o u g h  t h e  l e v e l s  o f  i n f e c t i o n  o r
spec ies  o f  D i p h y l l o b o t h r i u m  were  n o t  r e p o r t e d .  D i s t r i b u t i o n  o f
D i p h y l l o b o t h r i u m  i n  B r i t i s h  C o l u m b i a  b y  h o s t  s p e c i e s  a n d  b y  d r a i n a g e
i s  shown  i n  Ta b l e  2 3 .  P l e r o c e r c o i d s  h a v e  b e e n  f o u n d  i n  t h e  f l e s h  o f
salmon i n  B r i t i s h  C o l u m b i a  ( N o r t h c o t e ,  1 9 5 7 ) .  P l e r o c e r c o i d s  o f  a t
l e a s t  o n e  s p e c i e s  o f  D i p h y l l o b o t h r i u m  ( D .  l a t u m )  may  n o r m a l l y  move
f r e e l y  i n  t h e  b o d y  c a v i t y  o f  t h e  h o s t  ( V i k ,  1 9 6 4 ) .

I n  t h e  N a n i k a - K i d p r i c e  s y s t e m ,  t h e  p r i m a r y  h o s t s  t o  a d u l t
tapeworms a r e  n o t  d e f i n i t e l y  k n o w n .  B l a c k  b e a r  ( U r s u s  a m e r i c a n u s )
and g r i z z l y  b e a r  ( U .  a r c t o s  h o r r i b i l i s )  a r e  p r e s e n t  i n  t h e  a r e a ,  a n d
i t  i s  p o s s i b l e  t h a t  o t t e r s  may  b e  i m p l i c a t e d .  M e w  g u l l s  ( L a r u s  c a n u s ) ,
wh ich  m i g r a t e  t o  t h e  f r e s h w a t e r  l a k e s  o f  n o r t h w e s t e r n  B r i t i s h  C o l u m b i a
t o  n e s t ,  a r e  a b u n d a n t  d u r i n g  t h e  summer.  F u r t h e r  s t u d y  w o u l d  b e
r e q u i r e d  t o  d e t e r m i n e  w h e t h e r  o r  n o t  mew g u l l s  a r e  p r i m a r y  h o s t s .
Cyc lops s p p .  a n d  D iap tomus s p p . ,  known  s e c o n d a r y  h o s t s ,  a r e  t h e
dominant  copepods  i n  t h e  s y s t e m .

5 . 1 . 5  S P O R T  FISHERY

F i s h i n g  p r e s s u r e  i n  N a n i k a  L a k e  i s  r e p o r t e d l y  l i g h t  ( M o r l e y
and W h a t e l y,  1 9 7 4 ) .  A  summary o f  c r e e l  c e n s u s  d a t a  c o l l e c t e d  a t
Nan ika  Lake  i n  J u l y ,  A u g u s t ,  a n d  September  1 9 7 4  i s  g i v e n  i n  Ta b l e  2 4 .
A n g l i n g  r e c o r d s  a r e  i n c o m p l e t e  s i n c e ,  d u e  t o  t h e  i n a c c e s s i b i l i t y  o f
t he  a r e a  and  a  l a c k  o f  p e r s o n n e l  t o  u n d e r t a k e  a n  e x t e n s i v e  s u r v e y ,
no t  e v e r y  a n g l e r  was i n t e r v i e w e d .  T h e  c a t c h  p e r  u n i t  e f f o r t  i n
Nanika  Lake  was  c a l c u l a t e d  f r o m  t h e  a v a i l a b l e  d a t a  t o  b e  1 . 8  f i s h
p e r  r o d  h o u r .



DRAINAGE

Species C o l u m b i a  F r a s e r  S k e e n a  C o a s t a l  S t r e a m s

n t a i n  W h i t e f i s h Grave L a k e
Wood L a k e

Mabel  L a k e
Shuswap L a k e
Dragon L a k e

o s a l m o n Nan ika  R i v e r *  P o r t  J o h n

keye s a l m o n L a k e l s e  L a k e  P r u d h o m m e  L a k e
P o r t  J o h n

anee C h r i s t i n a  L a k e  R e d f i s h  C r e e k
Goat L a k e  T a k l a  L a k e

Shuswap L a k e

t h r o a t  t r o u t  K i a k h o  L a k e L a k e l s e  L a k e  P r u d h o m m e  L a k e
Rainbow L a k e

nbow t r o u t Jewel  L a k e
Okanagan L a k e
S w a l w e l l  L a k e
Wood L a k e

Sugar L a k e
Face L a k e
P i n a n t o n  L a k e
P a u l  L a k e
H ih ium L a k e
Ridge L a k e
Shuswap L a k e
Dragon L a k e

K i d p r i c e  L a k e *
Nan ika  L a k e *
Nan ika  R i v e r *
M o r i c e  L a k e *

l y  Va r d e n K i d p r i c e  L a k e *
Nan ika  L a k e *
Nan ika  R i v e r *

Prudhomme L a k e
Rainbow L a k e

ata f r o m  p r e s e n t  s t u d y

D o n e  r e c o r d  f o r  r a i n b o w  t r o u t  i n  Peace  R i v e r  d r a i n a g e  ( A z o u z e t t a  L a k e )
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Date

Nanika L a k e ,

No. o f
A n g l e r s

1974

Rod
Hours

No. o f
F i s h

J u l y  7 6 10 .3 13
J u l y  2 7 3 6 .5 7
J u l y  2 9 2 2 17
J u l y  3 1 1 2 4
August  1 1 2 15
August  2 1 5 15
August- 3 4 10 13
August  1 5 2 4 7
August  1 7 6 11 4
Sept  1 0 2 1 .5 1

TOTALS 28 54 .3 96

Ta b l e  2 4  S p o r t  f i s h i n g  e f f o r t  a n d  c a t c h  i n

F i s h  p e r  r o d  h o u r  -  1 . 8

S p o r t  a n g l i n g  d a t a  f o r  K i d p r i c e  L a k e  i s  l i m i t e d .  I n t e r v i e w s
w i t h  a n g l e r s  i n  1 9 7 4  i n d i c a t e d  a  c a t c h  p e r  u n i t  e f f o r t  o f  a p p r o x i m a t e l y
4 f i s h  p e r  r o d  h o u r .  F i s h i n g  p r e s s u r e  i s  a l s o  r e p o r t e d  t o  b e  l i g h t
i n  K i d p r i c e  L a k e  ( M o r l e y  a n d  W h a t e l y,  1 9 7 4 ) .

5 . 1 . 6  W I L D L I F E

The i n f o r m a t i o n  o n  w i l d l i f e  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m
as w e l l  a s  t h e  M o r i c e  R i v e r  s y s t e m  i s  b a s e d  p r i m a r i l y  o n  a e r i a l  a n d
ground s u r v e y s  made b y  D r .  D .  F .  H a t l e r  o f  t h e  F i s h  a n d  W i l d l i f e
Branch ,  M i n i s t r y  o f  E n v i r o n m e n t ,  a n d  a s s o c i a t e s .  A d d i t i o n a l  d a t a
c o n s i s t s  o f  c u r s o r y  o b s e r v a t i o n s  made b y  f e d e r a l  a n d  p r o v i n c i a l
p e r s o n n e l  c o n d u c t i n g  f i s h e r i e s  i n v e s t i g a t i o n s  i n  t h e  a r e a s .  S u m m a r i e s
o f  t h e  w i l d l i f e  o b s e r v a t i o n s  made i n  t h e  N a n i k a - K i d p r i c e  a n d  M o r i c e
areas i n  1974  a n d  1975 a r e  p r o v i d e d  i n  A p p e n d i x  X .

The o b j e c t i v e s  o f  t h e  p e r i o d i c  s u r v e y s  w e r e  t o  i d e n t i f y
areas o f  i n t e n s i v e  w i l d l i f e  u s e ,  t o  document  s e a s o n a l  d i s t r i b u t i o n
o f  t h e  p e r t i n e n t  s p e c i e s ,  a n d  t o  a t t e m p t  t o  e s t i m a t e  t h e  numbers o f
an ima ls  i n  t h e  s t u d y  a r e a s .  H a t l e r  h a s  emphas i zed  t h a t  a n i m a l
p o p u l a t i o n s  a r e  d y n a m i c ,  a n d  s i n c e  t h e r e  a r e  n o  c o m p a r a b l e  d a t a  f r o m



-76-

o t h e r  y e a r s ,  t h e  p o p u l a t i o n  f i g u r e s  o b t a i n e d  f r o m  t h i s  s t u d y  may
no t  b e  r e p r e s e n t a t i v e  o f  a l l  y e a r s .  C o n s e q u e n t l y ,  t h e  i n t e n t i o n
o f  t h i s  r e p o r t  i s  t o  p r o v i d e  a n  assessmen t  o f  t h e  s t u d y  a r e a s  o n
t h e  b a s i s  o f  t h e i r  c a p a b i l i t i e s  t o  s u p p o r t  v a r i o u s  w i l d l i f e  s p e c i e s ,
r a t h e r  t h a n  a t t e m p t  t o  e s t i m a t e  p o p u l a t i o n  s i z e s .

For  c o n v e n i e n c e  o f  r e f e r e n c e ,  t h e  e n t i r e  s t u d y  a r e a  h a s
been s p l i t  i n t o  1 3  b l o c k s  ( F i g .  3 6 ) .  M o s t  o b s e r v a t i o n s  r e p o r t e d
f o r  a  g i v e n  b l o c k  w i l l  h a v e  b e e n  made w i t h i n  a  s h o r t  d i s t a n c e  o f  a
d e s i g n a t e d  w a t e r w a y,  s i n c e  m o s t  o f  t h e  o b s e r v e r s '  a c t i v i t i e s  w e r e
c o n c e n t r a t e d  i n  t h o s e  a r e a s .

a) M o o s e

I t  was i n t e n d e d  t h a t  moose ( A l c e s  a l c e s )  d i s t r i b u t i o n  i n
t h e  N a n i k a - K i d p r i c e  s y s t e m  w o u l d  b e  documented  o n  a  m o n t h l y  b a s i s
t h r o u g h o u t  t h e  y e a r ,  f r o m  J u l y  1 9 7 4  t o  J u n e  1 9 7 5 .  H o w e v e r ,  s e v e r a l
f l i g h t  c a n c e l l a t i o n s  ( u s u a l l y  c a u s e d  b y  w e a t h e r )  r e s u l t e d  i n  m i s s i n g
November, M a r c h ,  a n d  a  s i x  week p e r i o d  be tween  e a r l y  May a n d  m i d
June.  G e n e r a l  s e a s o n a l  u s e  p a t t e r n s  a r e  n e v e r t h e l e s s  i n f e r a b l e  f r o m
t h e  s u r v e y s  made ( Ta b l e  2 5 ) .

Moose a n d  f r e s h  s i g n  s e e n  d u r i n g  t h e  a e r i a l  s u r v e y  f l i g h t s
are l i s t e d  i n  Ta b l e  2 6 .  S i g n  was o b s e r v e d  i n  mos t  a r e a s  s u r v e y e d
f rom J u l y  1974  t h r o u g h  J u n e  1 9 7 5 ,  i n c l u d i n g  t h e  s u b a l p i n e  meadows
a long  t h e  s t e e p  montane s l o p e s  w e s t  o f  N a n i k a  L a k e .  H o w e v e r ,  i t  i s
e v i d e n t  t h a t  t h e  h a b i t a t s  m o s t  h e a v i l y  u s e d  a r e  t h e  r i v e r  v a l l e y
b o t t o m s .

I n  e a r l y  J u l y  1 9 7 4 ,  t w o  moose w e r e  s e e n  i n  t h e  K i d p r i c e
Lake a r e a  ( B l o c k  5 )  a n d  s i x t e e n  moose w e r e  s i g h t e d  i n  t h e  N a n i k a -
K i d p r i c e  F l a t s  a r e a  ( B l o c k  6 ) .

I n  O c t o b e r  1 9 7 4 ,  moose w e r e  s t i l l  d i s p e r s e d  t h r o u g h o u t  t h e
N a n i k a - K i d p r i c e  a r e a .  D u r i n g  t h a t  m o n t h ,  moose w e r e  s e e n  a t  f o u r
l o c a t i o n s  h i g h  o n  t h e  s l o p e s  ( a b o v e  s n o w l i n e )  w e s t  o f  S t e p p  L a k e
( B l o c k  5 ) ,  a n d  f o u r  d i f f e r e n t  a n i m a l s  w e r e  o b s e r v e d  n e a r  t h e  h e a d -
wa te r s  o f  B e r g e l a n d  C r e e k  ( B l o c k  8 ) .  F r e s h  s i g n  was a b u n d a n t  a t
S p i l l  L a k e  ( j u s t  w e s t  o f  K i d p r i c e  L a k e  i n  B l o c k  5 ) ,  a l l  a l o n g
Berge land  C r e e k  ( B l o c k  8 ) ,  a n d  i n  t h e  h i g h  meadows o f  C r e e k  X I X
( B l o c k  9 ) .

By m i d  December,  s n o w  d e p t h s  o f  o n e  m e t e r  o r  more  p r e v a i l e d
t h r o u g h o u t  t h e  a r e a  ( B l o c k s  4  -  9 ) ,  a n d  t h e  o n l y  s i g n s  o f  moose w e r e
f i v e  s e t s  o f  t r a c k s  a t  t h e  n o r t h  e n d  o f  S p i l l  L a k e .
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F i g .  3 6  W i l d l i f e  s u r v e y  map.  N u m b e r s  i n  b l o c k s  r e f e r  t o
b l o c k  numbers i n  t e x t



t imes  u s u a l l y  i n c l u d e  f e r r y  t i m e  t o  a n d  f r o m  S m i t h e r s  ( 4 5  m i n ,  o r  m o r e )

Date Mode Spenta Observers ' ) Purpose

V11/74 Beaver 11/2 h r s H a t l e r ,  W a l k e r Reconnaisance o f  N a n i k a - K i d p r i c e  L a k e s  a r e a
A i r c r a f t Simpson, C .  M o r l e y

- 2 9 / V 11 /
4

Ground 2 d a y s H a t l e r ,  M o r r e l l ,
Shepherd

E x p l o r e  N a n i k a  L a k e  a r e a  f o r  w i l d l i f e  v a l u e s

B/X/74 Ground 4 d a y s H a t l e r ,  A .  D o r s t Ground assessmen ts  o f  K i d p r i c e  L a k e  a r e a  f o r  b e a r
and w a t e r f o w l  c a p a b i l i t y

/X11/74 Beaver
A i r c r a f t

21/4 h r s H a t l e r ,  B u s t a r d ,
Chambers

De te rm ine  e a r l y - w i n t e r  d i s t r i b u t i o n  o f  a n i m a l s  i n
M o r i c e - N a n i k a  a r e a

(1 /75 h e l i c o p t e r
B e l l  206B

21/2 h r s H a t l e r ,  S p a l d i n g ,
Wha te l y

Same, p l u s  e x p l o r e  a r e a s  t o  e a s t  ( N a m e l e s s  C r e e k )
t o  l o o k  f o r  w i n t e r i n g  a n i m a l s

/ 11 / 7 5 h e l i c o p t e r
B e l l  206B

2 h r s H a t l e r ,  B u s t a r d ,
Hodson

L a t e  w i n t e r  d i s t r i b u t i o n

EV/75 Beaver
A i r c r a f t

2 h r s Hodson, B u s t a r d ,
A l l a n

E a r l y  s p r i n g  d i s t r i b u t i o n

1/75 Beaver
A i r c r a f t

2 h r s H a t l e r ,  B u s t a r d ,
Reming ton ,  H o d s o n

L a t e  s p r i n g  d i s t r i b u t i o n

,V1/75 h e l i c o p t e r 21/2 h r s H a t l e r ,  H o d s o n Moose c o u n t s - d i s t r i b u t i o n ;  l o o k  f o r  b e a r  u s e  a r e a s
B e l l  G38 -1

1171/75 h e l i c o p t e r
B e l l  206B

2 h r s c H a t l e r ,  M i t c h e l l ,
Te t r e a u

Summer d i s t r i b u t i o n ;  R e c o n  G o s n e l l  C r e e k

/ V I / 7 5 h e l i c o p t e r 3 3 / 4  h r s H a t l e r ,  H o d s o n Summer d i s t r i b u t i o n ;  l o o k  f o r  b e a r s
B e l l  206B

?.rs: A l l  B . C .  F i s h  a n d  W i l d l i f e  B r a n c h  e x c e p t  M o r r e l l  a n d  Shephe rd  ( B . C .  P r o v i n c i a l  Museum) ,  M i t c h e l l
: reau  ( E n v i r o n m e n t  Canada)  a n d  D o r s t  ( L G L  C o n s u l t i n g  L t d . )

Lf o f  t h e  f l y i n g  t i m e  ( o n e  h r )  p a i d  f o r  b y  E n v i r o n m e n t  Canada



The numbers  i n  t h e  b o d y  o f  t h e  t a b l e  a r e  t h e  number  o f  a n i m a l s  s e e n  i n  t h e  b l o c k s
i n d i c a t e d  ( F i g  3 6 ) ;  X  i n d i c a t e s  t h e  b l o c k  was n o t  s u r v e y e d  o n  t h e  d a t e  i n d i c a t e d ;
an a s t e r i s k  ( * )  i n d i c a t e s  t h a t  n o  a n i m a l s  w e r e  s e e n ,  b u t  f r e s h  s i g n  was p r e s e n t ;
a d a s h  ( - )  i n d i c a t e s  t h e  a r e a  was  s u r v e y e d ,  b u t  n o  a n i m a l s  o r  s i g n  w e r e  s e e n .

B l o c k B lock  B l o c k B l o c k  B l o c k  B l o c k B l o c k B l o c k  B l o c k B l o c k B l o c k B l o c k B l o c k
1 2 3 4 5  6 7 8 9 10 11 12 13

Lower C e n t r a l  Lamprey Stepp K i d p r i c e  Nan - K i d Nan ika Berge -  N a m e - Lower Upper M o r i c e G o s n e l l
Mo r i ce Mor i ce  C r e e k Lake L a k e  F l a t s Lake l a n d  C k  l e s s Ck Nan . R. M o r i c e Lake Creek

X X X 2 1 6 X X X X . X

X X X 4 X X X X

21 5 1 0 X X

20 4 2 2 X X X

5 2 4 -  -  - X X X X X - -

* *  * -  - X -  X * * g X I

1 X * -  -  - X X X - X X
..,1/4o
1

X X X 6 4  1 5 2 X X X X X

X 2 3 3 9 X X X 20
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No moose o r  s i g n  w e r e  o b s e r v e d  i n  B l o c k s  -  9  f r o m
January  t h r o u g h  e a r l y  M a y,  1 9 7 5 .

Re tu rn  o f  moose t o  t h e  N a n i k a - K i d p r i c e  a r e a  was f i r s t
d e t e c t e d  i n  m i d  June  1 9 7 5 ,  a t  w h i c h  t i m e  s i x  a n i m a l s  w e r e  o b s e r v e d
a l o n g  t h e  s o u t h  e n d  o f  S t e p p  L a k e  ( B l o c k  4 ) ,  f o u r  w e r e  s e e n  n e a r
S p i l l  L a k e  ( B l o c k  5 ) ,  a n d  a n  a d d i t i o n a l  f i f t e e n  w e r e  c o u n t e d  a t  t h e
n o r t h  e n d  o f  t h e  N a n i k a - K i d p r i c e  F l a t s  ( B l o c k  6 ) .  N o  moose a n d
l i t t l e  s i g n  w e r e  s e e n  u p  B e r g e l a n d  C r e e k  ( B l o c k  8 )  o r  i n  t h e  s o u t h e r n
h a l f  o f  N a n i k a - K i d p r i c e  F l a t s  ( B l o c k  6 ) ,  s u g g e s t i n g  t h a t  t h e  a n i m a l s
had o n l y  r e c e n t l y  moved i n  f r o m  t h e  n o r t h .  T h e  s i n g l e  e x c e p t i o n a l
s i g h t i n g  was o f  a  f e m a l e  a n d  new b o r n  c a l f  a t  F e n t o n  C r e e k  ( w e s t
s i d e  o f  N a n i k a  L a k e  i n  B l o c k  7 ) .  P o s s i b l y  t h i s  f e m a l e  h a d  w i n t e r e d ,
u n d e t e c t e d ,  somewhere i n  t h a t  v i c i n i t y .  S i x  days  l a t e r  ( J u n e  1 7 )
t h e  moose w e r e  l e s s  c o n c e n t r a t e d ,  h a v i n g  d i s p e r s e d  o v e r  t h e  e n t i r e
N a n i k a - K i d p r i c e  F l a t s  ( B l o c k  6 )  a n d  p a r t  way  u p  B e r g e l a n d  C r e e k
( B l o c k  8 ) .  M o s t  b u l l s  h a d  moved t o  t h e  h i g h e r  summer r a n g e s  w h i l e
cows, e s p e c i a l l y  t h o s e  w i t h  c a l v e s ,  h a d  r e m a i n e d  p r i m a r i l y  i n  t h e
w e t t e r  l o w l a n d s .

Moose w e r e  s i g h t e d  f r o m  J u l y  t h r o u g h  Sep tembe r,  1 9 7 5  i n  t h e
r i p a r i a n  a r e a  be tween  N a n i k a  a n d  K i d p r i c e  L a k e s ,  a s  w e l l  a s  o n  t h e
west  s i d e  a n d  o u t l e t  o f  K i d p r i c e  L a k e .  M o o s e  s i g n  was o b s e r v e d  a t
Fenton C r e e k ,  a l o n g  t h e  w e s t  s i d e  o f  K i d p r i c e  L a k e ,  a n d  b y  S t r e a m  I X .

LeResche a n d  Rausch ( 1 9 7 4 )  e x p e r i m e n t e d  w i t h  c o u n t s  o f
known numbers o f  moose i n  o n e  s q u a r e  m i l e  e n c l o s u r e s  a n d  showed
t h a t  t h e  m o s t  e x p e r i e n c e d  o b s e r v e r s  u n d e r  op t imum  v i e w i n g  c o n d i t i o n s
saw 6 8  p e r  c e n t  o f  t h e  moose p r e s e n t ,  w h i l e  l e s s  e x p e r i e n c e d
obse rve rs  a n d / o r  l e s s  t h a n  e x c e l l e n t  v i e w i n g  c o n d i t i o n s  r e s u l t e d  i n
t h e  o b s e r v a t i o n  o f  a  s m a l l e r  p e r c e n t a g e  o f  a n i m a l s .  P o o r  c o n d i t i o n s
p e r t a i n e d  t o  snow c o v e r  b e i n g  p a t c h y  o r  a b s e n t ,  t h u s  moose i n  t h e
N a n i k a - K i d p r i c e  a r e a  w e r e  o b s e r v e d  o n l y  u n d e r  w h a t  a r e  c o n s i d e r e d  t o
be p o o r  c o n d i t i o n s .  T h e  b e s t  t h a t  t h e  m o s t  e x p e r i e n c e d  A l a s k a n
obse rve rs  d i d  u n d e r  s u c h  c o n d i t i o n s  was  4 0  p e r  c e n t .

The l a r g e s t  c o u n t  i n  t h e  N a n i k a - K i d p r i c e  a r e a  ( B l o c k s
4 -  8 )  w a s  made o n  J u n e  1 1 ,  1 9 7 5 ,  when  2 5  a d u l t  moose w e r e  s e e n .
Assuming maximum o b s e r v e r  competency  a n d  e x p e r i e n c e ,  t h e  e s t i m a t e d
summer p o p u l a t i o n  i n  t h e  N a n i k a - K i d p r i c e  a r e a  w o u l d  b e  a p p r o x i m a t e l y
60 a n i m a l s .  T h e  a n i m a l s  w e r e  somewhat  c o n c e n t r a t e d  o n  t h a t  d a t e ,
t hus  t h i s  f i g u r e  m a y  b e  i n f l a t e d .  H o w e v e r ,  c o u n t s  c a n  v a r y  s i g n i f i c a n t l y
even w i t h i n  a  f e w  h o u r s  o n  t h e  same d a y .  I t  h a d  b e e n  p r e v i o u s l y
e s t a b l i s h e d  t h a t  moose a c t i v i t y  i n  t h e  summer i s  g r e a t e s t  i n  t h e
v e r y  e a r l y  m o r n i n g  h o u r s  ( b e f o r e  0 6 0 0 ) ,  b u t  t h e  i n t e n s e ,  l o w - a n g l e
l i g h t  a t  t h a t  t i m e  makes c o u n t s  d i f f i c u l t  a n d  u n r e l i a b l e .  O n  June 11 ,
two c o u n t s  made i n  t he  N a n i k a - K i d p r i c e  F l a t s  P r o d u c e d  t h e  f o l l o w i n g
r e s u l t s :
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Males Females Calves

0720 -  0 7 4 0 4 10 1

0845 -  0 9 0 5 4 4 1

W i t h i n  j u s t  o v e r  a n  h o u r ,  6 0  p e r  c e n t  o f  t h e  a d u l t  f e m a l e s  s e e n  o n
t h e  f i r s t  f l i g h t  h a d  d i s a p p e a r e d ,  p r o b a b l y  t o  t e n d  c a l v e s  i n  b r u s h i e r
a reas .  A l l  a n i m a l s  s e e n  d u r i n g  b o t h  c o u n t s  w e r e  i n  o p e n  meadows.

The e x t e n s i v e  r i p a r i a n  meadows i n  t h e  N a n i k a - K i d p r i c e
F l a t s - l o w e r  B e r g e l a n d  C r e e k  a r e a  ( B l o c k  6 ,  F i g .  3 6 )  s e r v e  a s  a
l o c a l l y  i m p o r t a n t  moose c a l v i n g  a r e a ,  a n d  a p p a r e n t l y  a l s o  a s  a
c o n c e n t r a t i o n  a r e a  i n  t h e  s p r i n g  p r i o r  t o  t h e i r  d i s p e r s a l  i n t o  a d j a c e n t
v a l l e y s  a n d  u p l a n d s .  T h e  N a n i k a - K i d p r i c e  a n d  M o r i c e  s y s t e m s  o c c u p y
a p p r o x i m a t e l y  2 0  p e r  c e n t  o f  t h e  a r e a  i n  management u n i t  6 - 9 ,
and N a n i k a  K i d p r i c e  F l a t s  a n d  t h e  G o s n e l l  C r e e k  d r a i n a g e  a r e  t h e
most p r o d u c t i v e  summer moose a r e a s  i n  t h e  s o u t h e r n  h a l f  o f  t h a t
management u n i t .  T o g e t h e r  t h e y  c o n t r i b u t e  2 5  p e r  c e n t  o r  more  o f
t h e  l o c a l l y  i m p o r t a n t  w i n t e r i n g  p o p u l a t i o n  a l o n g  t h e  M o r i c e  R i v e r .

b )  O t h e r  U n g u l a t e s

Ten c a r i b o u  ( R a n g i f e r  t a r a n d u s )  w e r e  s i g h t e d  o n  S i b o l a  Peak
( e a s t  o f  N a n i k a  L a k e )  i n  May 1 9 7 5 ,  a n d  t h e r e  a r e  known p o p u l a t i o n s  i n
the  m o u n t a i n s  t o  t h e  s o u t h .

H e a l t h y  p o p u l a t i o n s  o f  m o u n t a i n  g o a t s  (Oreamnos a m e r i c a n u s )
occupy t h e  a l p i n e  s l o p e s  a n d  r i d g e s  s u r r o u n d i n g  N a n i k a  L a k e .  T h e r e
i s  a  s m a l l  p o p u l a t i o n  ( a b o u t  9  a n i m a l s )  o n  a  l o w  m o u n t a i n  above
Creek X I X  a t  t h e  s o u t h w e s t  e n d  o f  K i d p r i c e  L a k e .

Goats o c c a s i o n a l l y  move i n t o  v a l l e y  b o t t o m s .  T r a c k s  w e r e
seen i n  September  1 9 7 3  o n  t h e  s h o r e l i n e  o f  N a n i k a  L a k e  ( M o r l e y  a n d
W h a t e l y,  1 9 7 4 ) ,  a n d  t r a c k s  a n d  d r o p p i n g s  w e r e  s e e n  o n  a  g r a v e l  b a r
i n  B e r g e l a n d  C r e e k  i n  O c t o b e r  1 9 7 4 .  I n  1 9 7 5 ,  one g o a t  was s i g h t e d  o n
t h e  w e s t  s i d e  o f  K i d p r i c e  L a k e  i n  M a y,  a n d  t w o  g o a t s  w e r e  s e e n  o n  t h e
west  s i d e  o f  N a n i k a  L a k e  i n  A u g u s t .

The B .  C .  L a n d  I n v e n t o r y  r a t i n g s  o f  u n g u l a t e  c a p a b i l i t y  i n
the  N a n i k a - K i d p r i c e  s y s t e m  ( A n o n . ,  1 9 7 1 )  a r e  g i v e n  i n  Ta b l e  2 7 .
Moose, c a r i b o u ,  a n d  m o u n t a i n  g o a t  a r e  l i s t e d  a s  i n d i c a t o r  s p e c i e s  i n
the  a r e a .
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Table 27 B . C .  Land I nven to r y  r a t i n g s  o f  ungu la te  c a p a b i l i t y
i n  t h e  Nan ika-K idpr ice  system (Anon. ,  1971,  Map 93E)

Area

L i m i t i n g  Fac to rs
Capab i l i t y  U n g u l a t e  f o r  Ungulate

Rating I n d i c a t o r  Species P r o d u c t i o n

Nanika Lake 3  m o o s e ,  c a r i b o u
(nor theast  end)

Nanika Lake m o o s e ,  c a r i b o u ,  Q , R
(other t han  m o u n t a i n  goat
northeast  end)

Nanika Lake 3  (10%) m o o s e  Q
(southwest 4  (90%) c a r i b o u
corner) 5  m o u n t a i n  goat  Q , R

Nanika R i ve r  3  m o o s e ,  c a r i b o u  Q

Kidpr ice  Lake 3  m o o s e ,  c a r i b o u  Q

Q =  snow depth

R =  s o i l  dep th  ( r e s t r i c t i o n  o f  t h e  r o o t i n g  zone)

Capab i l i t y  Rat ing  =  c a p a b i l i t y  o f  l a n d  t o  suppor t  ungu la tes

1 v e r y  h i g h

2 h i g h

3 m o d e r a t e  t o  h i g h

4 m o d e r a t e  t o  l o w

5,6,7 l i t t l e  o r  none
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Mule d e e r  ( O d o c o i l e u s  hemionus  h e m i o n u s )  t r a c k s  w e r e
seen t w i c e  i n  t h e  N a n i k a - K i d p r i c e  a r e a  i n  1 9 7 4 ,  o n c e  n e a r  K i d p r i c e
Lake a n d  once  i n  t h e  B e r g e l a n d  C r e e k  a r e a ,  b u t  t h e y  a p p e a r  t o  b e
uncommon i n  t h e  a r e a .

c) B l a c k  B e a r

B l a c k  b e a r s  a r e  common t h r o u g h o u t  t h e  t i m b e r e d  a r e a s  o f
t h e  N a n i k a - K i d p r i c e  s y s t e m .  T h i s  i s  g o o d  b e a r  c o u n t r y ,  w i t h  r i p a r i a n
meadows t o  p r o v i d e  e a r l y  s p r i n g  f o o d s ,  a l p i n e  snow s l i d e  a r e a s  t o
p r o v i d e  p l a n t  f o o d  i n  l a t e  s p r i n g  a n d  e a r l y  summer,  a n d  numerous s p e c i e s
o f  b e r r y - p r o d u c i n g  p l a n t s  a t  a l l  e l e v a t i o n s  f r o m  v a l l e y  b o t t o m  t o
t i m b e r l i n e ,  w h i c h  p r o v i d e  t h e  m a i n  f o o d  upon  w h i c h  i n t e r i o r  b e a r s
f a t t e n  i n  summer a n d  f a l l .

F resh  t r a c k s  o f  a t  l e a s t  t w o  d i f f e r e n t  b l a c k  b e a r s  w e r e
seen w i t h i n  t w o  m i l e s  o f  t h e  o u t l e t  o f  K i d p r i c e  L a k e  i n  O c t o b e r ,
1974. O b s e r v a t i o n s  o f  b l a c k  b e a r s  i n  A u g u s t  1 9 7 5  i n c l u d e d  a  s i g h t i n g
i n  t h e  B e r g e l a n d  C r e e k  a r e a  a n d  t r a c k s  o n  t h e  b e a c h  a t  t h e  s o u t h  e n d
o f  K i d p r i c e  L a k e .

d) G r i z z l y  B e a r

I n  t h e  N a n i k a - K i d p r i c e  a r e a ,  o n l y  a  s i n g l e  g r i z z l y  b e a r
s i g h t i n g  was r e p o r t e d  d u r i n g  t h e  s t u d y  p e r i o d ,  i n  t h e  p a s s  a t  t h e  h e a d
o f  N a n i k a  L a k e  i n  J u l y  1 9 7 4 .  O t h e r  s i g h t i n g s  h a v e  b e e n  r e p o r t e d  i n
r e c e n t  p r e v i o u s  y e a r s .  H i k e r  P e t e r  G o r u k  e n c o u n t e r e d  a  sow a n d  c u b
a l o n g  t h e  u p p e r  N a n i k a  R i v e r ,  p i l o t  E m i l  M e s i c h  saw s i n g l e  b e a r s ,
a t  d i f f e r e n t  t i m e s ,  a l o n g  t h e  N a n i k a  L a k e  s h o r e  ( o n c e  a t  t h e  m o u t h ) ,
and a  sow w i t h  t w o  c u b s  o n c e  e n t e r e d  t h e  A l c a n  camp a t  t h e  mou th  o f
K i d p r i c e  L a k e .

S e v e r a l  a t t e m p t s  w e r e  made d u r i n g  t h i s  s t u d y  t o  c e n s u s
g r i z z l i e s  i n  t h e  N a n i k a - K i d p r i c e  a r e a .  E a r l y  m o r n i n g  a n d  l a t e
even ing  f l i g h t s  c o v e r i n g  l o w l a n d  meadows a n d  a l p i n e  s l i d e  a r e a s  i n
t h e  s p r i n g  f a i l e d  t o  p r o d u c e  a  s i n g l e  s i g h t i n g .  T h e  t e c h n o l o g y  f o r
r e l i a b l y  c o u n t i n g  g r i z z l y  b e a r s  i n  i n t e r i o r ,  f o r e s t e d  a r e a s  d o e s  n o t
e x i s t .  H o w e v e r ,  t h e  b e a r s  a r e  i n  t h e  a r e a ,  a s  i n d i c a t e d  b y  a  number
o f  t r a c k  s i g h t i n g s  t h r o u g h o u t  t h e  s t u d y  p e r i o d ,  i n c l u d i n g  t r a c k s
observed  a t  t h e  n o r t h  a n d  s o u t h  ends  o f  K i d p r i c e  L a k e  i n  A u g u s t  a n d
September,  1 9 7 5 .

The N a n i k a - K i d p r i c e  a r e a  s u p p o r t s  g o o d  g r i z z l y  h a b i t a t  d u e
t o  i t s  l o w l a n d  s p r i n g  f e e d i n g  a r e a s ,  a b u n d a n t  b e r r i e s ,  a n d  remo teness
and i n a c c e s s i b i l i t y .
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e) O t h e r  Mammals

Wolves ( C a n i s  l u p u s )  o c c u r  s e a s o n a l l y  i n  t h e  N a n i k a -
K i d p r i c e  a r e a .  A  w o l v e r i n e  ( G u l o  l u s c u s )  w a s  s e e n  i n  t h e  N a n i k a -
K i d p r i c e  a r e a  d u r i n g  o n e  s u r v e y  f l i g h t ,  a n d  w o l v e r i n e ,  m a r t e n
(Mar tes  a m e r i c a n a ) ,  a n d  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 )  t r a c k s  w e r e
commonly s e e n  i n  t h e  a r e a .  F i v e  o t t e r s  w e r e  s i g h t e d  a t  F e n t o n  C r e e k
i n  September  1 9 7 5 .

Old s i g n  i n d i c a t e s  t h a t  b e a v e r  ( C a s t o r  c a n a d e n s i s )  h a v e
occup ied  mos t  o f  t h e  w a t e r b o d i e s  i n  t h e  N a n i k a - K i d p r i c e  a r e a .  M o r l e y
and W h a t e l y  ( 1 9 7 4 )  i n d i c a t e d  t h a t  t h e  r i p a r i a n  a r e a s  b e t w e e n  t h e  l a k e s
were h e a v i l y  u t i l i z e d  b y  b e a v e r s  i n  1 9 7 3 .  A n  o l d  dam e x t e n d s  s e v e r a l
hundred f e e t  a l o n g  t h e  meadows a r o u n d  S p i l l  L a k e ,  a n d  t h e r e  was  a n
a c t i v e  c o l o n y  o n  S t e p p  L a k e  i n  1 9 7 4 .  T h e r e  a r e  p r e s e n t l y  f e w  a c t i v e
beave r  c o l o n i e s  i n  t h e  N a n i k a - K i d p r i c e  a r e a .  I t  i s  p r o b a b l e  t h a t
heavy snow i n  t h e  a r e a  makes i t  o n l y  m a r g i n a l  f o r  b e a v e r  h a b i t a t .
Heavy snow f o r c e s  t h e  i c e  o f  l a k e s  a n d  ponds d o w n ,  c a u s i n g  t h e  d i s -
p lacement  o f  w a t e r  u p  i n t o  t h e  b e a v e r  l o d g e  a n d  f o r c i n g  t h e  a n i m a l s
ou t  o f  t h e i r  q u a r t e r s  a t  a  t i m e  o f  y e a r  when t h e r e  a r e  f e w  a l t e r n a t i v e
s i t e s .

f )  B i r d s

Of t h e  t h r e e  d e l t a  a r e a s  o n  t h e  p e r i m e t e r  o f  N a n i k a  L a k e
surveyed  i n  September  1 9 7 3 ,  a l l  h a d  been  u s e d  b y  w a t e r f o w l  ( m a i n l y
Canada geese  ( B r a n t a  c a n a d e n s i s ) )  f o r  m o u l t i n g  a n d  n e s t i n g  ( M o r l e y
and W h a t e l y,  1 9 7 1 7 ) 7  O b s e r v a t i o n s  i n  O c t o b e r  1 9 7 4  ( L G L L i m i t e d ,  1 9 7 4 )
i n d i c a t e d  N a n i k a  L a k e  was u s e d  b y  b r e e d i n g  g u l l s  a n d  w a t e r f o w l  a n d
appears t o  b e  u s e d  a s  a  m o u l t i n g  a r e a  b y  a  s m a l l  number  o f  Canada
geese. N u m e r o u s  s m a l l  l a k e s  a n d  ponds  n o r t h e a s t  o f  N a n i k a  L a k e  may
p r o v i d e  h a b i t a t  f o r  b r e e d i n g  w a t e r f o w l  ( L G L L i m i t e d ,  1 9 7 4 ) .

Obse rva t i ons  o f  numbers a n d  s p e c i e s  o f  w a t e r  b i r d s  made o n
K i d p r i c e  L a k e  i n  O c t o b e r  1 9 7 4  ( L G L L i m i t e d ,  1 9 7 4 )  a r e  g i v e n  i n  Ta b l e  2 8 .
I n  A u g u s t  1 9 7 5 ,  Canada  geese  w e r e  s e e n  n e a r  K i d p r i c e  L a k e  a n d  F e n t o n
Creek,  a n d  s i g n  was f o u n d  a t  t h e  s o u t h  e n d  o f  K i d p r i c e  L a k e  a n d  n e a r
t h e  o u t l e t  o f  N a n i k a  L a k e .  M e w  g u l l s  w e r e  commonly s e e n  o n  K i d p r i c e
and N a n i k a  L a k e s ,  a s  w e l l  a s  b e t w e e n  F e n t o n  C r e e k  a n d  S t r e a m  X ,  i n
August  a n d  Sep tember,  1 9 7 5 .

Obse rva t i ons  o f  numbers a n d  s p e c i e s  o f  w a t e r  b i r d s  made
on S p i l l  L a k e  i n  1974  ( L G L L i m i t e d ,  1 9 7 4 )  i n d i c a t e d  i t  may p r o v i d e
s u i t a b l e  b r e e d i n g  h a b i t a t  f o r  w a t e r  b i r d s .
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Species Date

October
4 6 7 8

Common l o o n 0 0 1 1

A r c t i c  l o o n 0 3 0 0

Western grebe 0 0 18 0

Red-necked grebe 12 4 -  11 26+ 0

Horned grebe 0 2 1 0

Canada goose 0 0 .18 0

Common goldeneye 0 0 0 1

Goldeneye spec ies 1 (female) 0 1 (female) 0

Mal lard 0 0 2

Herr ing g u l l 0 0 1 0

Gul l  spec ies 0 0 6 0

Table 28  W a t e r  B i r d s  S igh ted  on  K i d p r i c e  Lake,  October  4  t o
1974 (LGL L i m i t e d ,  1974)
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B a l d  e a g l e s  ( H a l i a e t u s  l e u c o c e p h a l u s )  w e r e  s i g h t e d  t w i c e
i n  t h e  N a n i k a - K i d p r i c e  a r e a  i n  1 9 7 5 ,  o n c e  a b o v e  N a n i k a  F a l l s  i n
August  a n d  once  n e a r  S p i l l  C r e e k  i n  Sep tember.  T h e r e  was a  s i g h t i n g
o f  f i v e  g r o u s e ( s p e c i e s  unknown)  i n  t h e  h e a v y  f o r e s t  be tween  K i d p r i c *
and S p i l l  L a k e s  i n  A u g u s t ,  1 9 7 5 .

5 . 1 . 7  R E C R E AT I O N

Access t o  N a n i k a  L a k e  i s  l i m i t e d  t o  f l o a t  p l a n e  o r  h i k i n g
i n  v i a  a  1 3  km pass  f r o m  s o u t h w e s t  M o r i c e  L a k e .  T h e r e  a r e  n o
permanent r e s i d e n c e s  i n  t h e  a r e a ,  b u t  a  number  o f  beaches a n d  camp
areas a r e  l o c a t e d  a r o u n d  N a n i k a  L a k e .  T h e  l a k e  i s  s u i t a b l e  f o r  s m a l l
b o a t i n g .  M o r l e y  a n d  W h a t e l y  ( 1 9 7 4 )  i n d i c a t e d  t h a t  a  c o n s i d e r a b l e
number o f  p e o p l e  ( p r i m a r i l y  r e s i d e n t s  o f  t h e  S m i t h e r s  a r e a )  h i k e  i n
t o  Anzac  L a k e ,  p i c k  u p  t h e i r  canoes  a n d  s u p p l i e s  w h i c h  h a v e  b e e n
f l o w n  i n ,  t h e n  canoe  S t e p p ,  K i d p r i c e ,  a n d  N a n i k a  L a k e s .

K i d p r i c e  L a k e  i s  a c c e s s i b l e  b y  p l a n e  o r  b y  h i k i n g  i n  f r o m
Mor ice  L a k e  v i a  t h e  N a n i k a  R i v e r .  L o c a l  r e s i d e n t s  t r a v e l  b y  s n o w -
mob i l e  v i a  Lamprey C r e e k  t o  A n z a c ,  S t e p p ,  a n d  K i d p r i c e  L a k e s  i n  t h e
w i n t e r .  T h e r e  i s  some s m a l l  b o a t  u s e  o f  K i d p r i c e  L a k e ,  i n c l u d i n g
canoe ing ,  a s  i n d i c a t e d  a b o v e .  T h e r e  a r e  n o  pe rmanen t  r e s i d e n c e s  i n
t h e  a r e a .

The B .  C .  L a n d  I n v e n t o r y  c l a s s i f i c a t i o n s  o f  t h e  r e c r e a t i o n a l
c a p a b i l i t y  o f  l a n d s  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m  ( A n o n . ,  1 9 7 2 b )  a r e
g i v e n  i n  Ta b l e  2 9 .  A s  i n d i c a t e d  i n  t h e  t a b l e ,  a n g l i n g  i s  t h e  m o s t
p o p u l a r  r e c r e a t i o n a l  a c t i v i t y ,  s u p p l e m e n t e d  b y  c a m p i n g ,  c a n o e i n g ,  a n d
s c e n i c  v i e w i n g .

Due t o  t h e  abundance o f  w i l d l i f e  i n  t h e  N a n i k a - K i d p r i c e
a r e a ,  b i g  game h u n t i n g  i s  a l s o  a n  i m p o r t a n t  r e c r e a t i o n a l  a c t i v i t y .
Moose i s  t h e  m a i n  a n i m a l  h u n t e d ,  w i t h  l e s s  emphas i s  o n  m o u n t a i n  g o a t
and b e a r .

5 .2  M O R I C E  SYSTEM

The M o r i c e  s y s t e m ,  f o r  t h e  p u r p o s e  o f  t h i s  r e p o r t ,  i s
d e f i n e d  a s  t h e  w a t e r s  b e l o w  t h e  o u t l e t  o f  K i d p r i c e  L a k e ,  i n c l u d i n g
the  l o w e r  N a n i k a  R i v e r ,  M o r i c e ,  M c B r i d e ,  a n d  A t n a  L a k e s ,  t h e  M o r i c e
R i v e r ,  a n d  a l l  a s s o c i a t e d  t r i b u t a r i e s .
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Area
B . C . L . I .

C l a s s i f i c a t i o n

Lake ( a p p r o x .
o f  s h o r e l i n e )

2

i e r  o f  N a n i k a 4 (50%)
id t h e  a r e a

Nanika  a n d
Lakes

:te L a k e 6 (60%)

5 (40%)

Type o f
R e c r e a t i o n  A v a i l a b l e  C o m m e n t s

A n g l i n g ,  c a m p i n g ,  H i g h  c a p a b i l i t y  f o r
s c e n i c  v i e w i n g  o u t d o o r  r e c r e a t i o n

A n g l i n g ,  s c e n i c  v i e w i n g ,  M o d e r a t e  t o  l o w
o b s e r v i n g  w e t l a n d  w i l d l i f e  r e c r e a t i o n a l  c a p a b i l i t y

A n g l i n g ,  o b s e r v i n g  w i l d l i f e ,
b o a t i n g
F a m i l y  l o d g i n g  u s e ,  a n g l i n g ,
o b s e r v i n g  w i l d l i f e

M o d e r a t e l y  l o w  t o  l o w
c a p a b i l i t y
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5 . 2 . 1  L I M N O L O G Y

Mor ice  L a k e  r e a c h e s  d e p t h s  o f  6 0  m  o v e r  m o s t  o f  i t s  a r e a .
Depths o f  150  m  have  b e e n  r e c o r d e d  i n  t h e  c e n t r e  a n d  i n  t h e  s o u t h
arm. T h e  maximum d e p t h  o f  M o r i c e  L a k e  i s  b e l i e v e d  t o  b e  b e t w e e n
236 a n d  300  m ,  a n d  i t s  mean d e p t h  i s  1 0 0  m  ( B r e t t  a n d  P r i t c h a r d ,  1 9 4 6 ) .

A d i s c h a r g e  r e c o r d i n g  s t a t i o n  has  b e e n  o p e r a t e d  o n  t h e
Mor ice  R i v e r  b y  t h e  I n l a n d  Wa te r s  D i r e c t o r a t e  o f  t h e  Canada Depa r tmen t
o f  t h e  E n v i r o n m e n t  s i n c e  S e p t e m b e r,  1 9 6 1 .  D a t a  o b t a i n e d  a t  M o r i c e
Gauging S t a t i o n  N o .  08ED002 i n d i c a t e  t h e  a v e r a g e  mean a n n u a l  d i s c h a r g e
a t  t h e  o u t l e t  o f  M o r i c e  L a k e  f r o m  1962  t o  1 9 7 2  was 2 7 7 7  c f s ,  a n d  f r o m
1973 t o  1976  i n c l u s i v e  was 2 6 7 2  c f s .  T h e  mean l o w  f l o w  ( J a n u a r y
t h r o u g h  A p r i l )  i n  t h e  M o r i c e  R i v e r  f r o m  1962  t o  1 9 7 2  was 8 0 2  c f s ,  a n d
t h e  mean summer f l o w  ( M a y  t h r o u g h  J u l y )  f o r  t h e  same y e a r s  was  5 3 1 5
c f s .

o S u m m e r  s u r f a c e  t e m p e r a t u r e s  i n  M o r i c e  L a k e  a p p r o x i m a t e
14 C ,  a n d  t e m p e r a t u r e s  a t  6 0  m  r a r e l y  r i s e  a b o v e  5 ° C .  T h e  maximum
s u r f a c e  t e m p e r a t u r e  r e c o r d e d  i n  t h e  l a k e  i n  1974  was 1 2 . 7 ° C  i n  A u g u s t ,
and a  t r e n d  o f  warmer  t e m p e r a t u r e s  t o w a r d s  t h e  n o r t h e a s t e r n  e n d  o f  t h e
l a k e  was n o t e d  ( A n o n . ,  1 9 7 9 ,  V o l .  4 ) .

Maximum t e m p e r a t u r e s  o f  a b o u t  1 3 ° C  ( m i n .  1 0 ° C )  o c c u r  i n  t h e
l o w e r  N a n i k a  R i v e r  b e l o w  N a n i k a  F a l l s  i n  September  a n d  d e c l i n e  t opabout  6 ° C  i n  O c t o b e r  ( A n o n . ,  1 9 7 5 a ) .

I n  O c t o b e r  1 9 7 5 ,  t h e  w a t e r  t e m p e r a t u r e  i n  t h e  A t n a  R i v e r
was 4 . 5 ° C ,  a n d  t h e  w a t e r  t r a n s p a r e n c y  was s u f f i c i e n t  t o  o b s e r v e  t h e
r i v e r  b o t t o m  ( d e p t h s  o f  0 . 5  t o  1 . 5  m)  m o s t  o f  t h e  t i m e .  W a t e r
t r a n s p a r e n c y  i n  A t n a  Lake  a t  t h a t  t i m e  was l o w  ( S e c c h i  d e p t h  -  1 . 8  m ) .

D i s s o l v e d  o x y g e n  l e v e l s
100% s a t u r a t i o n )  i n  samp les  t a k e n
December 1 9 7 4 ,  a n d  May 1975  ( A n o n
ranged f r o m  2 . 0  m  i n  J u l y  1974  t o
1979, Vo l .  4 ) .

i n  M o r i c e  L a k e  w e r e  h i g h  ( 9 0  -
t o  5 0  m  d e p t h  i n  J u l y ,  S e p t e m b e r,

1979, V o l .  4 ) .  W a t e r  t r a n s p a r e n c i e s
9 .75  m  i n  September  1 9 7 4  ( A n o n . ,

A s u r v e y  o f  t h e  c h e m i c a l  p a r a m e t e r s  o f  M o r i c e  L a k e  was
conducted a t  0 . 5  m  d e p t h  a t  t h r e e  s t a t i o n s  o n  a  m o n t h l y  b a s i s  t h r o u g h -
o u t  t h e  summer a n d  w i n t e r  months  o f  1974  a n d  1975 ( A n o n . ,  1 9 7 9 ,
Vo l .  4 ) .  T h e  mean t o t a l  r e s i d u e  ( o r  t o t a l  d i s s o l v e d  s o l i d s )  v a l u e
i n  1975 was  4 0 . 3  m g / 1  ( A n o n . ,  1 9 7 9 ,  V o l .  4 ) .  T h i s  l o w  l e v e l  i n d i c a t e s
t h e  o l i g o t r o p h i c  n a t u r e  o f  t h e  l a k e .

Ve ry  l o w  p h y t o p l a n k t o n  abundance a n d  a  l o w  number o f
spec ies  a n d  t o t a l  abundance o f  z o o p l a n k t o n  w e r e  f o u n d  i n  M o r i c e  L a k e
i n  t h e  summer months  o f  1974  a n d  1975 ( A n o n . ,  1 9 7 9 ,  V o l .  4 ) .  T h e  l a k e
i s  s i l t e d ,  a n d  i t  s u p p o r t s  a  s p a r s e  amount  o f  a q u a t i c  v e g e t a t i o n
( B r e t t  a n d  P r i t c h a r d ,  1 9 4 6 ) .
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5 . 2 . 2  S PAW N I N G  AND REARING AREAS

I n  t h e  M o r i c e  R i v e r ,  f r o m  a b o u t  1 . 5  t o 2 4 . 8  km downs t ream
f rom M o r i c e  L a k e ,  t h e r e  i s  a n  e s t i m a t e d  2 2 , 3 0 0  m  o f  e x c e l l e n t
spawning g r a v e l  ( f r o m  5  t o  1 3  cm i n  d i a m e t e r ) ,  w i t h  r i d g e s  p e r p e n d i c -
u l a r  t o  t h e  d i r e c t i o n  o f  f l o w  ( P i n s e n t  a n d  Chudyk ,  1 9 7 3 ) .

From a  p o p u l a t i o n  v i e w p o i n t ,  t h e  M o r i c e  a n d  B u l k l e y  R i v e r
s t e e l h e a d  r u n s  s h o u l d  b e  c o n s i d e r e d  a s  o n e ,  s i n c e  a b o u t  9 0  p e r  c e n t
o f  t h e  s t e e l h e a d  w h i c h  a s c e n d  t h e  B u l k l e y  R i v e r  spawn a t  t h e  h e a d  o f
t h e  M o r i c e  R i v e r  ( P i n s e n t  a n d  Chudyk ,  1 9 7 3 ) .  P i n s e n t  a n d  Chudyk
(1973) f o u n d  t h a t  t h e  M o r i c e  s y s t e m  s t e e l h e a d  u t i l i z e  s p a w n i n g
g r a v e l s  i n  b o t h  t h e  M o r i c e  R i v e r  a n d  i t s  t r i b u t a r i e s  ( F i g .  8 ) .  T h e
t o t a l  M o r i c e - B u l k l e y  s y s t e m  s t e e l h e a d  p o p u l a t i o n  p r i o r  t o  a n g l i n g
p r e s s u r e  i s  c u r r e n t l y  e s t i m a t e d  t o  b e  a b o u t  1500 -3000  f i s h  ( M .
W h a t e l y,  p e r s .  c o m m . ) .

Data  ( A n o n . ,  1 9 7 5 a )  i n d i c a t e  t h a t  t h e  m a j o r  s p a w n i n g  a r e a
f o r  c h i n o o k  s a l m o n  ( 0 .  t s h a w y t s c h a )  i s  t h e  u p p e r  2  km o f  t h e  M o r i c e
R i v e r ,  w i t h  m i n o r  a r e a s  i n  t h e  M o r i c e  R i v e r  1 0  t o  11  km b e l o w  t h e
o u t l e t  o f  M o r i c e  L a k e .  O t h e r  s p a w n i n g  a r e a s  o c c u r  j u s t  u p s t r e a m  o f
Gosne l l  C r e e k  a n d  i n  t h e  l o w e r  N a n i k a  R i v e r  u p s t r e a m  o f  G l a c i e r  C r e e k
( F i g .  8 ) .  J u v e n i l e  c h i n o o k  s a l m o n  m i g r a t e  f r o m  t h e  M o r i c e  R i v e r  t o
Mor ice  L a k e  t o  r e a r ( A n o n . ,  1 9 7 5 a ) .

Coho s a l m o n  s p a w n i n g  g r o u n d s  a r e  g e n e r a l l y  i n  t h e  s m a l l e r
t r i b u t a r i e s  o f  M o r i c e  L a k e  a n d  t h e  M o r i c e  R i v e r .  J u v e n i l e  a n d
spawning a d u l t  c o h o  h a v e  b e e n  o b s e r v e d  i n  Owen C r e e k  ( P i n s e n t ,  1 9 6 9 ) .
Two a d u l t  c o h o  w e r e  c a u g h t  i n  t h e  l o w e r  N a n i k a  R i v e r  b e l o w  N a n i k a
F a l l s  i n  1 9 7 5 ,  a n d  f i v e  c o h o  w e r e  s e e n  i n  t h e  A t n a  R i v e r  2  t o  3  km
above A t n a  L a k e  i n  November 1 9 7 4  ( A n o n . ,  1 9 7 5 a ) .  J u v e n i l e  c o h o  w e r e
observed  i n  M c B r i d e  C r e e k  ( A n o n . ,  1 9 7 5 a ) ,  a n d  M c B r i d e  L a k e  p r o v i d e s
r e a r i n g  h a b i t a t  f o r  j u v e n i l e  c o h o  ( B u r n s  a n d  G r o s j e a n ,  1 9 7 4 ) .

M a j o r  sockeye sa lmon s p a w n i n g  g r o u n d s  a r e  l o c a t e d  a t  t h e  s o u t h
end o f  M o r i c e  L a k e  a n d  i n  t h e  l o w e r  N a n i k a  R i v e r  f o r  2  km b e l o w
Nanika F a l l s  ( A n o n . ,  1 9 7 9 ,  V o l .  5 ) .

L i t t l e  i s  known  o f  t h e  s p a w n i n g  a r e a s  u t i l i z e d  b y  r e s i d e n t
s p o r t  f i s h  i n  t h e  M o r i c e  s y s t e m .  T h e  s p a w n i n g  g r a v e l s  f r o m  a b o u t
1 .5  t o  2 . 5  k m  b e l o w  N a n i k a  F a l l s  h a v e  b e e n  e s t i m a t e d  t o  r e p r e s e n t
80 p e r  c e n t  o f  t h e  t o t a l  s p a w n i n g  a r e a  i n  t h e  l o w e r  N a n i k a  R i v e r
( A n o n . ,  1 9 7 5 b ) .  I t  i s  t h o u g h t  t h a t  r a i n b o w  t r o u t  a n d  p o s s i b l y
D o l l y  Va r d e n  c h a r  may u t i l i z e  t h e s e  s p a w n i n g  a r e a s ,  a n d  t h e y  may
b o t h  spawn i n  M c B r i d e  C r e e k .  T h e  m a j o r i t y  o f  t h e  t r i b u t a r i e s  t o
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Mor ice  L a k e  a r e  s t e e p  a n d  g l a c i a l ,  a n d  a r e  p r o b a b l y  t o o  s i l t y  f o r
spawning u t i l i z a t i o n  b y  r a i n b o w  t r o u t .  A t n a  F a l l s  may p r e s e n t  a n
impassab le  b a r r i e r  t o  r a i n b o w  t r o u t  a n d  D o l l y  Va r d e n  c h a r .  O b s e r v a t i o n s
o f  s i l t  l o a d  i n  t h e  A t n a  R i v e r  i n d i c a t e  t h e  r i v e r  i s  p r o b a b l y
u n s u i t a b l e  f o r  r a i n b o w  t r o u t  s p r i n g  s p a w n i n g .  I n  summary,  t h e  l o w e r
Nanika R i v e r ,  p o s s i b l y  M c B r i d e  C r e e k ,  a n d  t h e  s h a l l o w  s e c t i o n  o f
Mor i ce  L a k e  n e a r  t h e  o u t l e t  seem l i k e l y  t o  b e  t h e  m a j o r  s p a w n i n g
grounds f o r  r a i n b o w  t r o u t  a n d  D o l l y  Va r d e n  c h a r .

An a d u l t  c u t t h r o a t  t r o u t  p o p u l a t i o n  e x i s t s  i n  M c B r i d e  L a k e
(Burns a n d  G r o s j e a n ,  1 9 7 4 ) ,  a n d  c u t t h r o a t  t r o u t  p r o b a b l y  u t i l i z e
g r a v e l s  i n  M c B r i d e  C r e e k  f o r  s p a w n i n g .

Lake t r o u t  l i k e l y  u t i l i z e  b e a c h  g r a v e l s  i n  M o r i c e  L a k e ,
b u t  t h e i r  s p a w n i n g  a r e a s  a r e  n o t  known .

I n  t h e  M o r i c e  R i v e r ,  r e s i d e n t  D o l l y  Va r d e n  c h a r  a n d
mounta in  w h i t e f i s h  i n c r e a s e  i n  numbers  o n  t h e  s p a w n i n g  g r o u n d s  c o n -
c u r r e n t  w i t h  t h e  a r r i v a l  o f  c h i n o o k  s a l m o n  i n  t h e  f a l l  ( Ta y l o r  a n d
S e r e d i c k ,  1 9 6 8 b ) .  T a y l o r  a n d  S e r e d i c k  ( 1 9 6 8 b )  f o u n d  t h a t  t h i s  i s
l i k e l y  d u e  t o  f e e d i n g  p a t t e r n s ,  s i n c e  t h e  s tomachs  c o n t a i n e d  l a r g e
numbers o f  e g g s .  T h e y  r e p o r t e d  t h e  p r e s e n c e  o f  D o l l y  Va r d e n  f r y
h i g h  u p  i n  s m a l l  t r i b u t a r y  s t r e a m s .  M o u n t a i n  w h i t e f i s h  s p a w n  i n
l a t e  f a l l  o r  e a r l y  w i n t e r ,  b u t  l i t t l e  i s  known  o f  t h e i r  s p a w n i n g
b e h a v i o u r  ( S c o t t  a n d  Crossman,  1 9 7 3 ) .

5 . 2 . 3  S P O R T  FISHERY

M o r i c e  L a k e  s u p p o r t s  p o p u l a t i o n s  o f  P a c i f i c  s a l m o n s ,  r a i n b o w
t r o u t ,  s t e e l h e a d ,  l a k e  t r o u t ,  c u t t h r o a t  t r o u t ,  D o l l y  Va r d e n  c h a r ,
pygmy w h i t e f i s h  ( P .  c o u l t e r i ) ,  l a k e  w h i t e f i s h  ( C o r e g o n u s  c l u p e a f o r m i s ) ,
longnose s u c k e r ,  a n d  c o t t i d s  ( A n o n . ,  1 9 7 5 a ) .

Catch d a t a  w e r e  c o l l e c t e d  f r o m  M o r i c e  L a k e  f r o m  1961  t o
1967, o m i t t i n g  1 9 6 3  ( Ta y l o r ,  1 9 6 8 ) .  T h e  a v e r a g e  c a t c h  p e r  u n i t  e f f o r t
ove r  t h e  s i x  y e a r  p e r i o d  was 0 . 3 6  f i s h  p e r  h o u r ,  w i t h  r a i n b o w  a n d
s t e e l h e a d  t r o u t  t h e  m o s t  a b u n d a n t  s p e c i e s  c a u g h t  ( Ta y l o r ,  1 9 6 8 ) .
T r o l l i n g  c a t c h  d a t a  w e r e  c o l l e c t e d  f r o m  M o r i c e  L a k e  i n  1975 ( A p p e n d i x
V I I ) .  T h e s e  c a t c h e s  w e r e  c o m p r i s e d  m a i n l y  o f  r a i n b o w  t r o u t ,  w i t h  o n e
D o l l y  Va r d e n  c h a r  c a u g h t  o f f  t h e  mouth  o f  t h e  l o w e r  N a n i k a  R i v e r .

The l o w e r  N a n i k a  R i v e r ,  b e l o w  N a n i k a  F a l l s  ( F i g .  3 7 ) ,
s u p p o r t s  a  s p o r t  f i s h e r y  f o r  r e s i d e n t  r a i n b o w  t r o u t  a n d  D o l l y  Va r d e n
c h a r.  A n g l i n g  i n  t h e  N a n i k a  R i v e r  b e l o w  N a n i k a  F a l l s  i n  1975  p r o d u c e d
ra inbow t r o u t ,  D o l l y  Va r d e n  c h a r ,  a n d  c o h o  s a l m o n  ( A p p e n d i x  V I I ) .



F i g .  3 7 .  P o o l  i n  t h e  l o w e r  N a n i k a  R i v e r ,  b e l o w
Nanika F a l l s
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Date No. o f
A n g l e r s

Rod
Hours

No. o f
F i s h

J u l y  3 0 1 1 5
Aug 1 5 1 2 11

Sept  2 0 1 1 7
Sept  2 7 1 1 .5 10

Sept  2 8 1 1 6

To t a l s 5 6.5 39

The s p o r t  f i s h i n g  s u c c e s s  was a b o u t  s i x  f i s h  p e r  r o d  h o u r  ( Ta b l e  3 0 ) .
A n g l i n g  success  i n  t h e  l o w e r  N a n i k a  R i v e r  may b e  d u e  t o  v e r y  l i g h t
f i s h i n g  p r e s s u r e  a t  p r e s e n t .  O t h e r  f i s h  p o p u l a t i o n s  i n  t h e  l o w e r
Nan ika  R i v e r  a n d  t r i b u t a r i e s  i n c l u d e  c u t t h r o a t  a n d  s t e e l h e a d  t r o u t ,
c h i n o o k  s a l m o n ,  m o u n t a i n  w h i t e f i s h ,  a n d  l o n g n o s e  s u c k e r  ( C a r s w e l l ,
1979 ) .

Ta b l e  3 0  S p o r t  f i s h i n g  e f f o r t  a n d  c a t c h  i n  N a n i k a  R i v e r  b e l o w
Nanika F a l l s ,  1 9 7 5

F i s h  p e r  r o d  h o u r  -  6 . 0

McBr ide L a k e  s u p p o r t s  a  s p o r t  f i s h e r y  f o r  c u t t h r o a t  t r o u t ,
l a k e  t r o u t ,  l a k e  w h i t e f i s h ,  a n d  m o u n t a i n  w h i t e f i s h  ( B u r n s  a n d  G r o s j e a n ,
1974) .  O t h e r  p o p u l a t i o n s  i n  M c B r i d e  L a k e  i n c l u d e  l i n g  ( L o t a  l o t a ) ,
peamouth c h u b  ( M y l o c h e i l u s  c a u r i n u s ) ,  a n d  l o n g n o s e  s u c k e r  B u r n s  a n d
Gros jean ,  1 9 7 4 ) .

The M o r i c e  a n d  B u l k l e y  R i v e r s  s u p p o r t  r u n s  o f  s t e e l h e a d
t r o u t  a n d  c o h o ,  s o c k e y e ,  c h i n o o k ,  p i n k  ( 0 .  g o r b u s c h a ) ,  a n d  chum
( 0 .  k e t a )  s a l m o n .  T h e r e  a r e  a l s o  r e s i d e n t  game f i s h  p o p u l a t i o n s
o f  r a i n b o w  t r o u t ,  D o l l y  Va r d e n  c h a r ,  c u t t h r o a t  t r o u t ,  a n d  m o u n t a i n
w h i t e f i s h .

Chinook a n d  c o h o  s a l m o n ,  a n d  e s p e c i a l l y  s t e e l h e a d  t r o u t ,
a re  t h e  m a i n  s p e c i e s  s o u g h t  i n  t h e  s p o r t  f i s h e r y  ( P i n s e n t  a n d  Chudyk ,
1973) .  S t e e l h e a d  bound  f o r  t h e  M o r i c e  R i v e r  a r e  s u b j e c t e d  t o
i n t e n s e  s p o r t  a n d  I n d i a n  f i s h e r i e s  a l o n g  t h e  l e n g t h  o f  t h e  B u l k l e y
R i v e r  p r i o r  t o  becoming  a v a i l a b l e  t o  a n g l e r s  o n  t h e  M o r i c e  ( W h a t e l y
e t  a l . ,  1 9 7 8 ) .  S t e e l h e a d  b e g i n  t o  a p p e a r  i n  t h e  M o r i c e  s p o r t  f i s h e r y
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i n  t h e  l a t t e r  p a r t  o f  A u g u s t ,  a n d  t h e  f i s h e r y  c o n t i n u e s  u n t i l  f r e e z e -
up,  w h i c h  may o c c u r  a n y  t i m e  a f t e r  November 1  ( W h a t e l y  e t  a l . ,
1978) .

The s p o r t  f i s h e r y  o f  t h e  M o r i c e  R i v e r  i s  p r o v i n c i a l l y
s i g n i f i c a n t .  I n  t e r m s  o f  r e p o r t e d  s t e e l h e a d  c a u g h t  a n d  r e l e a s e d
i n  B r i t i s h  C o l u m b i a ,  t h e  M o r i c e  R i v e r  r a n k e d  among t h e  t o p  e l e v e n
s t e e l h e a d  s t r e a m s  i n  t h e  p r o v i n c e  f r o m  1970  t h r o u g h  1 9 7 8  ( A n o n . ,
1970) .

A n g l e r  c a t c h  s t a t i s t i c s  f r o m  t h e  M o r i c e  a n d  B u l k l e y  R i v e r s
f o r  t h e  y e a r s  1 9 7 0  t h r o u g h  1 9 7 8  ( A n o n . ,  1 9 7 0 )  a r e  summar ized  i n
Ta b l e  3 1 .  T h e  mean r e p o r t e d  c a t c h  p e r  d a y  f o r  t h e  y e a r s  1 9 7 0
t h r o u g h  1 9 7 8  was 0 . 4 5 7  f r o m  t h e  M o r i c e  R i v e r  a n d  0 . 3 4 2  f r o m  t h e
B u l k l e y  R i v e r .  T h e  mean r e p o r t e d  c a t c h  p e r  a n g l e r  o v e r  t h e  same
e i g h t  y e a r  p e r i o d  was 1 . 9 9 1  f r o m  t h e  M o r i c e  a n d  1 . 9 2 1  f r o m  t h e
B u l k l e y .  T h e  r e s u l t s  o f  1976  a n d  1977  c r e e l  s u r v e y s  o n  t h e  M o r i c e
R i v e r  ( W h a t e l y  e t  a l . ,  1 9 7 8 )  a r e  g i v e n  i n  Ta b l e  3 2 .

5 . 2 . 4  M O R I C E  RIVER STEELHEAD

S t e e l h e a d  we re  n o t  i n c l u d e d  i n  t h e  1 9 7 4  o r  1975  f i e l d
s t u d i e s .  H o w e v e r ,  t h e  M o r i c e  R i v e r  s u p p o r t s  a  s i g n i f i c a n t  s t e e l -
head p o p u l a t i o n .  I n f o r m a t i o n  o n  t h a t  p o p u l a t i o n  i s  summar i zed  h e r e
f rom v a r i o u s  i n t e r n a l  F i s h  a n d  W i l d l i f e  s t u d i e s  c o n d u c t e d  o v e r  t h e
p a s t  f i v e  t o  t e n  y e a r s .

Wha te l y  e t  a l .  ( 1 9 7 8 )  r e p o r t e d  t h a t  t w o  m a i n  s t o c k s  o f
s t e e l h e a d  spawn i n  t h e  M o r i c e  R i v e r  s y s t e m ,  o n e  a v e r a g i n g  a b o u t
1 .7  k g  w h i c h  spends  f o u r  y e a r s  i n  f r e s h  w a t e r  a n d  one  y e a r  i n  s a l t
w a t e r ,  a n d  a n o t h e r  a v e r a g i n g  a b o u t  4 . 1  k g ,  w h i c h  spends  f o u r  y e a r s
i n  f r e s h  w a t e r  a n d  t w o  t o  t h r e e  y e a r s  i n  s a l t  w a t e r .  P i n s e n t  a n d
Chudyk ( 1 9 7 3 )  s u g g e s t e d  t h a t  t h e  f i r s t  s t o c k  may h a v e  a  l o w e r  r a t e
o f  i n t e r c e p t i o n  b y  c o m m e r c i a l  n e t s  a t  t h e  m o u t h  o f  t h e  Skeena  R i v e r ,
and c o n s e q u e n t l y  b e t t e r  escapemen t ,  d u e  t o  t h e i r  s m a l l e r  s i z e .

P i n s e n t  a n d  Chudyk ( 1 9 7 3 )  i n d i c a t e d  t h a t  s t e e l h e a d  s m o l t s
g e n e r a l l y  m i g r a t e  t o  t h e  s e a  i n  J u l y .  T h e y  f o u n d  t h a t  r e t u r n i n g
s t e e l h e a d  e n t e r  t h e  s y s t e m  i n  l a t e  A u g u s t ,  w i t h  t h e  m a j o r  i n f l u x
o c c u r r i n g  i n  O c t o b e r .  S m a l l  numbers w e r e  r e c o r d e d  d u r i n g  December
and o n  i n t o  l a t e  M a r c h .  T a y l o r  a n d  S e r e d i c k  ( 1 9 6 8 b )  f o u n d  t h a t
Mor ice  s t e e l h e a d  may o v e r w i n t e r  b e f o r e  s p a w n i n g ,  w i t h  p e r i o d s  o f
up t o  11  months  o f  f r e s h w a t e r  r e s i d e n c e  b e i n g  known.

Mor i ce  R i v e r  s t e e l h e a d  spawn d u r i n g  l a t e  May a n d  J u n e
(Whate ly  e t  a l . ,  1 9 7 8 ) .  P i n s e n t  a n d  Chudyk ( 1 9 7 3 )  f o u n d  t h a t
average d a t a  c o l l e c t e d  o n  t h e  r e d d  s i t e s  a t  t h e  a p p r o p r i a t e  t i m e
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Tab le  3 1  A n g l e r  c a t c h  s t a t i s t i c s  f r o m  t h e  M o r i c e  a n d  B u l k l e y  R i v e r s ,
1970 -  1 9 7 8  ( A n o n . ,  1 9 7 0 )

Number o f  N u m b e r  o f  N u m b e r  o f
A n g l e r s  A n g l e r  Days F i s h  A n g l e d Catch C a t c h  P e r

R i v e r  Y e a r  R e p  E s t  R e p  E s t  R e p  E s t  •  P e r  D a y *  A n g l e r * *

Mor i ce  1 9 7 0 - 7 1  3 2 5  1 2 1 1  1 1 3 0  4 2 4 2  6 1 2  2 0 0 7  0 . 5 4 2  1 . 8 8 3

1971-72 3 9 0  11..46 1 6 7 3  4851  9 2 2  2535 0 . 5 5 1  2 . 3 6 4
1972-73 3 2 4  1064  1 3 0 9  4340  7 8 8  2463  0 . 6 0 2  2 . 4 3 2
2973-P1 2 8 o  1050  1 3 8 9  5476  5 0 2  1891  0 . 3 6 1  1 . 7 9 3
1974-75 ' , 7 9  8 0 4  1 5 5 1  )13)14 1 1 2 9  1208  0 . 2 7 7  1 . 5 3 8
1975-76 2 5 7  8 7 5  1 2 8 6  4017  6 5 2  2179  0 . 5 0 7  2 . 5 3 7
1976-77 2 4 1  7 6 4  9 8 7  3087  3 3 9  11 4 8  0 . 3 4 3  1 . 4 0 7
1977-78 3 0 2  8 9 2  1 2 5 6  3836  5 9 7  1582  0 . 4 7 5  1 . 9 7 7

Bulkley 1 9 7 0 - 7 1  3 9 3  1376  1 8 3 9  7232  6 8 2  2622  0 . 3 7 1  1 . 7 3 5
1971-72 3 9 7  1140  2 0 0 8  6000 9 1 2  2702  0 . 4 5 4  2 . 2 9 7
1972-73 3 1 4  1070  1 7 3 5  6215  8 3 8  2864 0 . 4 8 3  2 . 6 6 9
1973-74 3 0 2  11 5 3  1 7 1 4  6841  5 7 9  2 2 9 8  0 . 3 4 8  1 . 9 1 7
1974-75 3 3 2  9 2 2  2 3 6 1  6 4 7 6  6 3 4  11 7 5  0 . 2 6 8  1 . 9 1 5
075-76 2 8 5  9 5 0  1 9 0 0  6505  5 1 4  1795  0 . 2 7 0  1 . 8 0 3
1976-77 3 1 9  9 9 3  1 7 9 7  5856  5 3 9  1809  0 . 3 0 0  1 . 6 9 0
1977-78 3 1 4 1  1021  1 9 0 1  6 2 4 8  4 5 8  1499 0 . 2 4 1  1 . 3 4 3

Rep =  R e p o r t e d  * T h e  sum o f  s t e e l h e a d  k i l l e d  a n d  r e l e a s e d  p e r  d a y  ( R e p )
Es t  =  E s t i m a t e d  * * T h e  sum o f  s t e e l h e a d  k i l l e d  a n d  r e l e a s e d  p e r  a n g l e r  ( R e p )



Category
Number
A n g l e r s

N u m b e r N u m b e r
A n g l e r
T r i p s

A n g l e r
Days K i l l s Releases

Catch
p e r
Day

Catch
p e r

A n g l e r

- 582 650 130 42 0 .26
- 719 959 117 51 0 . 1 8
- 105 142 15 1 0 . 11
- 97 220 17 21 0 .17

1503 1971 279 115 0.201

284 668 704 162 117 0 . 4 0 0 . 9 8
372 568 845 171 15 0 .26 0 . 5 0

58 77 80 6 2 0 .10 0 .14
55 114 204 77 77 0 .75 2 .80

769 1427 1833 416 211 0.341 0 .821

.eel S u r v e y  1 9 7 6

c a l  R e s i d e n t s
he r  B . C .  R e s i d e n t s
he r  C a n a d i a n
n-Canad ians

To t a l

e e l  S u r v e y  1 9 7 7

c a l  R e s i d e n t s
h e r  B . C .  R e s i d e n t s
her  Canad ians
n-Canad ians

To t a l

rage C . U . E .  f o r  a l l  r e s i d e n c e  c a t e g o r i e s  c o m b i n e d
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o f  spawning were as  f o l l o w s :  p H  7 . 3 ,  t o t a l  d i sso l ved  oxygen 12 ppm,
water v e l o c i t y  4 . 5  -  5  c f s ,  s t ream g r a d e n t  l e s s  t h a n  1%, g r a v e l
5 -  13  cm, wa te r  temperature 5 . 5  -  6 . 7  C,  w a t e r  v i s i b i l i t y  100%,
and water  depth  0 . 6  -  2 . 4 m .  T h e y  a l s o  found  t h e  c r i t i c a l  temper-
ature i n i t i a t i n g  spawning i n  Skeena drainage s tee lhead t o  be about
6°c.

5.2.5 W I L D L I F E

a) U n g u l a t e s

A e r i a l  surveys were conducted f rom December 1974 t o  June
1975 i n  Blocks 1  -  3  and 10 -  13 ,  F i g .  3 6 ,  t o  document moose d i s t r i b u -
t i o n  i n  t h e  Mor ice system. A e r i a l  counts  a r e  g i v e n  i n  Tab le  2 6 ,  and
a l i s t  o f  observat ions  made i n  t h e  a rea  i s  i n c l u d e d  i n  Appendix X.

I n  mid December, t h e  o n l y  moose seen i n  B lock  10 ,  F i g .  3 6 ,
were a  cow and c a l f  a long t h e  l owe r  Nanika R i v e r  near  Mor ice Lake,
although t r a c k s  i n d i c a t e d  t h e  presence o f  o t h e r  an imals .  I t  i s
l i k e l y  t h a t  a t  l e a s t  some o f  these had come f r o m  t h e  S p i l l  Lake a rea .

A few moose ( l e s s  t h a n  t e n )  remained i n  t h e  l owe r  Nanika
River-Morice Lake a rea  ( B l o c k  10)  t h rough  t h e  w i n t e r  o f  1975 ( f r o m
January t o  e a r l y  May). D u r i n g  t h i s  p e r i o d ,  abundant moose s i g n  and
numbers o f  moose were observed a long t h e  Mor ice R i v e r ,  e s p e c i a l l y
from i t s  conf luence w i t h  T h a u t i l  R i v e r  downstream and a long Lamprey
Creek ( Ta b l e  2 6 ,  F i g .  3 6 ) .

Sporadic v i s i t s  t o  t h e  a rea  d i d  n o t  enable  c e r t a i n  i d e n t i f i -
ca t ion  o f  t h e  w i n t e r  range o f  t h e  Nan ika-K idpr ice  moose ( S e c t i o n
5 . 1 . 6 ( a ) ) .  H o w e v e r,  i t  appears t h a t  some, perhaps most ,  o f  t h e
moose move n o r t h  a long  Stepp Lake t o  Lamprey Creek and t h e  c e n t r a l
Morice R i v e r  areas (B locks  2  and 3 ) ,  and  a  few i n d i v i d u a l s  p robab ly
move down the  Nanika R i ve r  t o  t h e  Mor ice system. Some  movement may
also occu r  o u t  th rough  t h e  l a r g e  v a l l e y  o f  Creek XIX t o  t h e  Nadina
system.

Eighteen a d u l t  moose were seen on a  June 1 7 ,  1975 survey
o f  t h e  Gosne l l  Creek dra inage ( B l o c k  1 3 ) ,  a  known moose-producing
area. T h e  moose were w e l l  d ispersed,  p r o v i d i n g  a  popu la t i on  es t imate
o f  about 45 animals based on t h e  assumptions and manipulat ions
employed i n  t h e  Nanika-K idpr ice  es t ima te .  A s  p r e v i o u s l y  i n d i c a t e d ,
the Gosne l l  Creek and Nanika-Kidpr ice  F l a t s  areas  a r e  the two most
product ive summer moose areas i n  t h e  southern  h a l f  o f  management
u n i t  6 - 9 ,  and  t oge the r  t h e y  probab ly  c o n t r i b u t e  25 p e r  c e n t  o r  more
o f  t h e  l o c a l l y  impor tan t  w i n t e r i n g  popu la t i on  a long  t h e  Mor ice R i v e r.
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H e a l t h y  p o p u l a t i o n s  o f  m o u n t a i n  g o a t s  o c c u p y  t h e  s l o p e s
and r i d g e s  s u r r o u n d i n g  M o r i c e  L a k e .  S i x  m o u n t a i n  g o a t s  w e r e  s e e n
near  t h e  c o n f l u e n c e  o f  G o s n e l l  C r e e k  a n d  t h e  M o r i c e  R i v e r  i n
September,  1 9 7 4 ,  a n d  t w o  g o a t s  w e r e  s e e n  a t  M o r i c e  L a k e  n e a r  A t n a
Bay i n  M a y,  1 9 7 5 .

Mule d e e r  summer,  i n  s m a l l  numbers ,  a t  s e v e r a l  l o c a t i o n s
i n  t h e  M o r i c e  s y s t e m ,  u p  t o  t h e  l o w e r  N a n i k a  R i v e r  ( B l o c k  1 0 ) .  F r o m
May t o  O c t o b e r ,  1 9 7 4 ,  a n d  i n  J u n e ,  1 9 7 5 ,  s m a l l  numbers  o f  m u l e  d e e r
were s i g h t e d  a t  s e v e r a l  l o c a t i o n s  i n  t h e  M o r i c e  s y s t e m .

The B .  C .  L a n d  I n v e n t o r y  r a t i n g s  o f  u n g u l a t e  c a p a b i l i t y
i n  t h e  M o r i c e  s y s t e m  ( A n o n . ,  1 9 7 1 )  a r e  g i v e n  i n  Ta b l e  3 3 .  M o o s e ,
c a r i b o u ,  m o u n t a i n  g o a t ,  a n d  d e e r  a r e  l i s t e d  a s  i n d i c a t o r  s p e c i e s .

b )  O t h e r  Mammals

B l a c k  b e a r s  a r e  common t h r o u g h o u t  t h e  t i m b e r e d  a r e a s  o f  t h e
Mor i ce  s y s t e m ,  a s  w e l l  a s  t h e  N a n i k a - K i d p r i c e  s y s t e m .  T h e  comments
r e g a r d i n g  b l a c k  b e a r  f o o d  s u p p l y  i n  t h e  N a n i k a - K i d p r i c e  s y s t e m
( S e c t i o n  5 . 1 . 6 ( c ) )  a l s o  a p p l y  t o  t h e  M o r i c e  s y s t e m .  B l a c k  b e a r
s i g h t i n g s  a l o n g  t h e  M o r i c e  R i v e r  a n d  a r o u n d  M o r i c e  L a k e  w e r e  common
i n  1974  a n d  1 9 7 5 .  T r a c k s  w e r e  s i g h t e d  o n  t h e  b e a c h  a t  A t n a  Lake
i n  O c t o b e r  1 9 7 5 .  I t  i s  l i k e l y  t h a t  t h e  M o r i c e  R i v e r  s y s t e m ,  w i t h
i t s  r u n s  o f  s a l m o n  s u p p l e m e n t i n g  t h e  f a l l  b e r r y  d i e t ,  s u p p o r t s  a s
many b l a c k  b e a r s  a s  c a n  b e  e x p e c t e d  f o r  t h i s  a r e a  o f  B r i t i s h  C o l u m b i a .

G r i z z l y  b e a r s  w e r e  s i g h t e d  o n  t h r e e  o c c a s i o n s  i n  1974  a n d
1975,  a n d  t r a c k s  w e r e  o b s e r v e d  o n  s e v e r a l  o c c a s i o n s .  G o o d  l o w l a n d
s p r i n g  f e e d i n g  a r e a s  a n d  a b u n d a n t  b e r r i e s  make t h e  M o r i c e  a r e a  g o o d
g r i z z l y  h a b i t a t .  T h e  l o w e r  N a n i k a  R i v e r ,  w h e r e  t h e  g r i z z l i e s  come
i n  t h e  f a l l  t o  f e e d  o n  s p a w n i n g  s o c k e y e  s a l m o n ,  i s  p a r t i c u l a r l y
i m p o r t a n t .  M o s t  o f  t h e  M o r i c e  s y s t e m  b e l o w  t h e  l a k e  i s  l o w l a n d  f o r e s t
and i s  u t i l i z e d  p r i m a r i l y  b y  b l a c k  b e a r s .

Wolves a n d  c o y o t e s  ( C .  l a t r a n s )  w e r e  s e e n  i n  t h e  M o r i c e
area o n  s e v e r a l  o c c a s i o n s ,  a n d  f o u r  l y n x  ( L y n x  c a n a d e n s i s )  w e r e
s i g h t e d  be tween  J u n e  a n d  A u g u s t ,  1 9 7 4 .

F u r b e a r e r s  ( m i n k  ( M u s t e l a  v i s o n )  , w o l v e r i n e ,  r i v e r  o t t e r ,
mar ten ,  a n d  b e a v e r )  a b o u n d  i n  t h e  M o r i c e  a r e a ,  e s p e c i a l l y  a l o n g  t h e
r i v e r .  S i g h t i n g s  i n  1 9 7 4  i n c l u d e d  o n e  w o l v e r i n e  o n  t h e  u p p e r  M o r i c e
R i v e r ,  t w o  o t t e r s  i n  M o r i c e  L a k e  n e a r  M c B r i d e  C r e e k ,  a n d  t h r e e
martens i n  t h e  M o r i c e  L a k e  a r e a .  B e a v e r s  w e r e  s i g h t e d  i n  C o l l i n s
Lake,  M c B r i d e  C r e e k ,  a n d  be tween  C o l l i n s  a n d  M c B r i d e  L a k e s  b e t w e e n
J u l y  a n d  O c t o b e r  1 9 7 4 ,  a n d  s e v e r a l  b e a v e r  dams a n d  a  c o u p l e  o f
lodges  w e r e  o b s e r v e d  o n  M c B r i d e  C r e e k  i n  O c t o b e r  1 9 7 4 .
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Lower Nanika 3 moose
River

Morice Lake
(southwest end)

3 moose Q

Morice Lake 4 moose, c a r i b o u ,
mountain goa t

Q,R

Morice R i v e r 3 moose, c a r i b o u ,
deer

Q,R

Table 33 B . C .  Land Inven to ry  r a t i n g s  o f  ungu la te  c a p a b i l i t y
i n  t h e  Mor ice system (Anon. ,  1971,  Map 93L)

Area
Capab i l i t y

Rating
Ungulate

Ind i ca to r  Species

L i m i t i n g  Fac to r
f o r  Ungulate
Product ion

Q =  snow depth

R = s o i l  dep th  ( r e s t r i c t i o n  o f  t h e  r o o t i n g  zone)

Capab i l i t y  Ra t ing

3 m o d e r a t e  t o  h i g h
4 m o d e r a t e  t o  l o w



c) B i r d s

Obse rva t i ons  o f  numbers  a n d  s p e c i e s  o f  w a t e r  b i r d s  w e r e
made i n  Sep tember  1 9 7 4  ( L G L L i m i t e d ,  1 9 7 4 )  o n  M o r i c e  L a k e  ( Ta b l e  3 4 )
as w e l l  a s  o n  C o l l i n s  a n d  McBr i de  L a k e s  a n d  a  s m a l l  unnamed l a k e
( Ta b l e  3 5 ) .  I n  a d d i t i o n  t o  t h o s e  s i g h t i n g s ,  t e n  t r u m p e t e r  swans
( O l o r  b u c c i n a t o r )  w e r e  s e e n  a t  t h e  mou th  o f  t h e  l o w e r  N a n i k a  R i v e r
i n  A p r i l ,  1 9 7 5  ( H a t l e r ,  p e r s .  c o m m . ) .

Mor i ce  L a k e  o c c a s i o n a l l y  p r o v i d e s  b r e e d i n g  h a b i t a t  f o r
mergansers ( M e r g u s  s p p . )  a n d  f o r  a t  l e a s t  o n e  p a i r  o f  Canada g e e s e ,
a l t h o u g h  i n  g e n e r a l  t h e  a r e a  does  n o t  a p p e a r  t o  o f f e r  a t t r a c t i v e
h a b i t a t  f o r  b r e e d i n g  w a t e r  b i r d s .  T h e  l a k e  i s  u s e d  b y  m i g r a t i n g
w a t e r  b i r d s  s u c h  a s  l o o n s  ( G a v i i d a e )  a n d  g r e b e s  ( P o d i c i p e d i d a e ) .
However,  t h e  a v a i l a b l e  d a t a  d o  n o t  s u g g e s t  t h a t  M o r i c e  L a k e  i s  o f
m a j o r  i m p o r t a n c e  t o  t h e s e  b i r d s  d u r i n g  f a l l  m i g r a t i o n  ( L G L L i m i t e d ,
1974) .

The M o r i c e  R i v e r  does  n o t  a p p e a r  t o  b e  h e a v i l y  u s e d  b y
m i g r a t i n g  o r  s t a g i n g  w a t e r  b i r d s ,  a l t h o u g h  g e e s e  may o c c a s i o n a l l y
use t h e  g r a v e l  b a r s  a l o n g  t h e  r i v e r  ( L G L L i m i t e d ,  1 9 7 4 ) .  T h e  M o r i c e
R i v e r  a p p e a r s  t o  p r o v i d e  n e s t i n g  h a b i t a t  f o r  mergansers  o n l y  ( L G L
L i m i t e d ,  1 9 7 4 ) .

Obse rva t i ons  o f  r a p t o r s  w e r e  made i n  t h e  M o r i c e  a r e a  f r o m
May t h r o u g h  S e p t e m b e r,  1 9 7 4 .  M a n y  b a l d  e a g l e s  w e r e  o b s e r v e d  a r o u n d

Mor ice  L a k e  a n d  t h e  M o r i c e  a n d  l o w e r  N a n i k a  R i v e r s  i n  A u g u s t ,  1 9 7 4 ,
and s e v e r a l  w e r e  s e e n  i n  t h e  u p p e r  M o r i c e  R i v e r  -Gosne l l  C r e e k  a r e a
i n  S e p t e m b e r,  1 9 7 4 .  O t h e r  r a p t o r s  s e e n  i n  t h e  M o r i c e  a r e a  i n c l u d e d
g r e a t  h o r n e d  o w l s  ( B u b o  v i r g i n i a n u s ) ,  o s p r e y  ( P a n d i o n  h a l i a e t u s ) ,
sharp- s h i n n e d  ( A c c i  i t e r  g e n t i l i s )  a n d  r o u g h  - 1 g i e T r b u t e o  l a g o p u s )
hawks, g o l d e n  e a g l e s  A q u i l a  c h r y s a e t o s ) ,  a n d  a  f a l c o n  s p e c i e s
unknown).  S e v e r a l  g r o u s e  ( v a r i o u s  s p e c i e s )  w e r e  s i g h t e d  i n  t h e
Mor ice a r e a  f r o m  J u l y  t h r o u g h  S e p t e m b e r,  1 9 7 4 .

5 . 2 . 6  R E C R E AT I O N

The B .  C .  L a n d  I n v e n t o r y  r a t i n g s  o f  t h e  r e c r e a t i o n a l
c a p a b i l i t y  o f  t h e  M o r i c e  s y s t e m  ( A n o n . ,  1 9 7 2 b )  a r e  g i v e n  i n  Ta b l e
36. A s  s e e n  f r o m  t h e  t a b l e ,  r e c r e a t i o n  p o t e n t i a l  i s  r e l a t i v e l y  h i g h
i n  t h e  M o r i c e  d r a i n a g e .

Mor i ce  L a k e  i s  e a s i l y  a c c e s s i b l e  b y  8 4  km o f  r o a d  f r o m
Houston.  T h e r e  a r e  c a m p i n g  f a c i l i t i e s  a t  t h e  e d g e  o f  t h e  l a k e  n e a r
i t s  o u t l e t .  A n g l i n g ,  c a m p i n g ,  a n d  s c e n i c  v i e w i n g  a r e  t h e  m o s t  p o p u l a r
r e c r e a t i o n a l  a c t i v i t i e s .  W a t e r  s p o r t s  a n d  s h o r e - b a s e d  r e c r e a t i o n  a r e
g e n e r a l l y  l i m i t e d  due  t o  t h e  c o l d  w a t e r  t e m p e r a t u r e  a n d  s t e e p  s h o r e -
l i n e  o f  t h e  l a k e .
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Table 34  N u m b e r s  and spec ies  o f  wa te r  b i r d s  s i g h t e d  on Mor ice
Lake, September 30 ,  1974 (LGL L i m i t e d ,  1974)

Species N u m b e r

Common l o o n  1 8

A r c t i c  l o o n  1

Red- th roa ted  l o o n  3 3

Loon spec ies  2

Western grebe 1

Red-necked grebe 1 1 3

Grebe spec ies  3

Canada goose 3 0

Goldeneye spec ies  5

White-winged s c o t e r  6

Surf s c o t e r  3 7

Scoter spec ies  1 3

Common merganser 3

Duck species 4 0

Gul l  spec ies  ( p o s s i b l y  h e r r i n g )  8
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Table 35 N u m b e r s  and spec ies  o f  wa te r  b i r d s  s i g h t e d  on  C o l l i n s ,
McBride, and  a  s m a l l  unnamed l a k e ,  September 29 and
30, 1974 (LGL L i m i t e d ,  1974)

Species
Date

September 29 September 30

Co l l i ns  Lake
Common l oon 2 2

Red-necked grebe 1 10

Surf s c o t e r 1 0

McBride Lake

Common l o o n 0 1

Western grebe 0 10 (2 f eed ing )

Red-necked grebe 6 43

Horned grebe 0 1

Grebe spec ies 1 0

Mal lard 15 0

Canvasback 46 0

Ring-necked duck 6 0

Goldeneye spec ies 1 0

White-winged s c o t e r 0 )
) 92 (mostly s u r f )

Surf s c o t e r 0 )

Scoter species 0 4

Small Unnamed Lake
White-winged s c o t e r 4 4

( a l l  f eed ing )
Surf s c o t e r 4 5



Ta b l e  3 6  B .  C .  L a n d  I n v e n t o r y  r a t i n g s  o f  t h e  r e c r e a t i o n a l  c a p a b i l i t y  o f  t h e  M o r i c e  s y s t e m
(Anon. ,  1 9 7 2 b ,  Map 9 3 L )

AREA B . C . L . I .
CLASSIFICATION

TYPE OF RECREATION
AVAILABLE COMMENTS

Nanika R i v e r

M o r i c e  L a k e

Mor i ce  L a k e

Mor i ce  R i v e r
Upper M o r i c e  R i v e r

C o n f l u x  o f  t h e
T h a u t i l - M o r i c e
R i v e r s

4 -  A n g l i n g ,  c a n o e i n g ,  c a m p i n g
2 -  A n g l i n g ,  c a n o e i n g ,  s c e n i c  v i e w i n g

3 ( 3 0 % )  -
5 ( 5 0 % )  -

Camping, s c e n i c  v i e w i n g ,  a n g l i n g
B o a t i n g ,  f a m i l y  b e a c h  r e c r e a t i o n
s c e n i c  v i e w i n g ,  a n g l i n g

4 a n d  3  ( 2 0 % )  F a m i l y  l o d g i n g ,  a n g l i n g ,  s c e n i c
v i e w i n g ,  b o a t i n g

3

2 A n g l i n g ,  c a m p i n g ,  b o a t i n g

A n g l i n g ,  b o a t i n g ,  f a m i l y  l o d g i n g

Moderate  c a p a b i l i t y
H igh  c a p a b i l i t y

M o d e r a t e l y  h i g h  c a p a b i l i t y
M o d e r a t e l y  l o w  c a p a b i l i t y
( low w a t e r  t e m p e r a t u r e s
d i s c o u r a g e  w a t e r  s p o r t s )

M o d e r a t e l y  h i g h  t o  m o d e r a t e
c a p a b i l i t y

M o d e r a t e l y  h i g h  c a p a b i l i t y

H igh  c a p a b i l i t y

Remainder o f  t h e  3  A n g l i n g ,  b o a t i n g ,  c a m p i n g ,  M o d e r a t e l y  h i g h  c a p a b i l i t y
Mor i ce  R i v e r  f a m i l y  l o d g i n g



S t e e l h e a d  a n g l i n g  i s  a  m a j o r  a t t r a c t i o n  o f  t h e  M o r i c e
R i v e r .  P i n s e n t  a n d  Chudyk ( 1 9 7 3 )  h a v e  i n d i c a t e d  t h a t  t h e  h i g h
r e c r e a t i o n a l  v a l u e  o f  t h e  M o r i c e - B u l k l e y  s y s t e m  s p o r t  f i s h e r y  i s
dependent u p o n  t h e  f a c t  t h a t  i t  i s  e a s i l y  a c c e s s i b l e  b y  m a i n  p r o v i n c i a l
r o u t e s  w h i l e  r e t a i n i n g  much o f  i t s  w i l d e r n e s s  a p p e a l .  I t  h a s  many
m i l e s  o f  f i s h a b l e  s h o r e l i n e  w h i c h  a r e  e a s i l y  a c c e s s i b l e ,  many  a n g l e r s
can b e  accommodated w i t h o u t  o v e r - c r o w d i n g ,  a n d  t h e r e  i s  g o o d  p r o d u c t i o n
w i t h i n  t h e  s y s t e m  o f  o t h e r  s p e c i e s  o f  game f i s h  i n  a d d i t i o n  t o  s t e e l -
head.  A n o t h e r  a t t r a c t i o n  o f  t h e  M o r i c e  R i v e r  i s  i t s  n a v i g a b i l i t y .
Canoeing,  k a y a k i n g ,  a n d  o t h e r  t y p e s  o f  b o a t i n g  a r e  p o p u l a r  a c t i v i t i e s
on t h e  r i v e r .

B i g  game h u n t i n g  i s  a l s o  a n  i m p o r t a n t  r e c r e a t i o n a l
a c t i v i t y  i n  t h e  M o r i c e  a r e a .  T h e  e s t i m a t e d  number  o f  h u n t e r  d a y s
spen t  b y  B .  C .  r e s i d e n t s  i n  t h e  M o r i c e  a r e a  i n  1 9 7 6  a n d  1977  ( A n o n . ,
1976) ,  a s  w e l l  a s  t h e  e s t i m a t e d  economic  v a l u e  o f  t h o s e  r e c r e a t i o n a l
days ( Q u a d r a  Economic  C o n s u l t a n t s  L t d . ,  1 9 7 6 ) ,  a r e  g i v e n  i n  Ta b l e  3 7 .
Per c e n t  k i l l s  i n  t h e  M o r i c e  a r e a  we re  c a l c u l a t e d  u s i n g  t o t a l  k i l l
f i g u r e s  f o r  management u n i t  6 - 9  a n d  t h e  M o r i c e  a r e a  ( A n o n . ,  1 9 7 6 ) .
The p e r c e n t a g e s  w e r e  t h e n  d i v i d e d  i n t o  t h e  r e p o r t e d  a n d  e s t i m a t e d
h u n t e r  d a y s  i n  t h e  management u n i t  ( A n o n . ,  1 9 7 6 )  t o  o b t a i n  r e p o r t e d
and e s t i m a t e d  h u n t e r  d a y  v a l u e s  f o r  t h e  M o r i c e  a r e a .  E c o n o m i c  v a l u e s
f o r  e a c h  h u n t e r  d a y  b y  s p e c i e s  ( Q u a d r a  Economic  C o n s u l t a n t s  L t d . ,
1976) w e r e  m u l t i p l i e d  b y  t h e  e s t i m a t e d  number  o f  h u n t e r  d a y s  i n  t h e
Mor ice  a r e a ,  b y  s p e c i e s ,  t o  o b t a i n  r e c r e a t i o n a l  v a l u e s  f o r  t h e  a r e a .
The r e c r e a t i o n a l  v a l u e  o f  moose i n  t h e  M o r i c e  a r e a  was e s t i m a t e d  t o
be $ 3 1 , 7 8 7  i n  1 9 7 6  a n d  $ 4 8 , 2 5 2  i n  1 9 7 7  ( Ta b l e  3 7 ) .  N o  m o u n t a i n  g o a t
were h a r v e s t e d  i n  t h e  a r e a  i n  1 9 7 6 ,  a n d  t h e  r e c r e a t i o n a l  v a l u e  o f
those  h a r v e s t e d  i n  1 9 7 7  was $ 1 , 3 6 9  ( Ta b l e  3 7 ) .  T h e  t o t a l  r e c r e a t i o n a l
v a l u e  o f  moose a n d  m o u n t a i n  g o a t  i n  t h e  M o r i c e  a r e a  i n  1976  a n d  1977
was $ 8 1 ,  4 o 8 .  T h i s  f i g u r e  e x c l u d e s  t h e  economic  b e n e f i t s  d e r i v e d
f rom t h e  u n d e t e r m i n e d  h u n t e r  d a y s  s p e n t  i n  t h e  a r e a  b y  n o n - r e s i d e n t s .
Of t h e  t o t a l  number  o f  g r i z z l y  b e a r s  t h a t  w e r e  h a r v e s t e d  i n  manage-
ment u n i t  6 - 9  i n  1 9 7 7 - 7 8  ( s i x )  a n d  1 9 7 8 - 7 9  ( t h r e e ) ,  3 3  p e r  c e n t  w e r e
t a k e n  i n  t h e  M o r i c e  a r e a  b o t h  y e a r s  ( A n o n . ,  1 9 7 7 ) .

5 . 3  N E C H A K O  SYSTEM

F i s h  s p e c i e s  c a u g h t  d u r i n g  a  l i m i t e d  g i l l  n e t  s a m p l i n g
program i n  Ta h t s a  L a k e  i n  O c t o b e r ,  1 9 7 5  ( A p p e n d i x  V I I )  i n c l u d e d
ra inbow t r o u t ,  k o k a n e e  s a l m o n ,  m o u n t a i n  w h i t e f i s h ,  a n d  s q u a w f i s h
( P t y c h o c h e i l u s  o r e g o n e n s i s ) .

A p p r o x i m a t e l y  h a l f  o f  t h e  g i l l  n e t  c a t c h e s  f r o m  Ta h t s a
Lake w e r e  c o m p r i s e d  o f  r a i n b o w  t r o u t ,  w i t h  m o u n t a i n  w h i t e f i s h  a n d
kokanee e a c h  c o m p r i s i n g  a b o u t  2 0  p e r  c e n t  o f  t h e  c a t c h e s  ( Ta b l e  3 8 ) .
Catch p e r  u n i t  e f f o r t  was c a l c u l a t e d  t o  b e  1 . 0 6  f i s h  p e r  g i l l  n e t
hou r  ( Ta b l e  3 8 ) .



a r e a ,  i , i o  a n a

1976 109 13 12 12 2912 349 9960 1195 31,787

1977 85 17 20 20 2245 449 9072 1814 48,252

1976 27 10 37 37 328 121 1038 384 *

1977 15 5 33 33 212 71 1313 437 *

1977 18 4 22 22 217 48 332 73 1,369

To t a l  T o t a l  P e r  c e n t  P e r  c e n t  R e p .  R e p .  E s t .  E s t .  C u r r e n t
k i l l  k i l l  k i l l  e f f o r t  h u n t e r  h u n t e r  h u n t e r  h u n t e r  d o l l a r

M.U.6 -9  M o r i c e  M o r i c e  M o r i c e  d a y s  d a y s  d a y s  d a y s  v a l u e
Year  a r e a  a r e a  a r e a l  M . U . 6 - 9  M o r i c e 2  M . U . 6 - 9  M o r i c e 2  M o r i c e 3

cen t  k i l l  r e p o r t e d  i n  M o r i c e  a r e a  assumed t o  b e  p r o p o r t i o n a l  t o  p e r  c e n t  e f f o r t  i n  M o r i c e  a r e a .

o r t e d  a n d  e s t i m a t e d  h u n t e r  d a y s  i n  M o r i c e  a r e a  assumed t o  b e  t h e  same p e r c e n t a g e  o f  management u n i t  6 - 9
the p e r  c e n t  k i l l  i n  t h e  a r e a .

v a l u e  p e r  h u n t e r  d a y  i s  e s t i m a t e d  t o  b e  $ 2 6 . 6 0  f o r  moose a n d  $ 1 8 . 7 5  f o r  m o u n t a i n  g o a t .  T h e  e s t i m a t e
Lies a r e  i n  1976  d o l l a r s  a n d  w e r e  d e r i v e d  b y  i n c r e a s i n g  t h e  v a l u e s  e s t a b l i s h e d  i n  1 9 7 0 - 7 1  a t  a  r a t e
11 t o  t h e  g e n e r a l  r a t e  o f  i n f l a t i o n  u p  t o  1 9 7 6  ( Q u a d r a  Economic  C o n s u l t a n t s  L t d . ,  1 9 7 6 ) .

va lue  p e r  h u n t e r  d a y  was e s t i m a t e d  f o r  b l a c k  b e a r  ( Q u a d r a  Economic  C o n s u l t a n t s  L t d . ,  1 9 7 6 ) .
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Species

No.

Oc tober

CPUE

Rainbow t r o u t 20 55 .6 0 .59

Mounta in  w h i t e f i s h 8 22 .2 0 . 2 3

Kokanee 7 19.4 0 . 2 1

Squawf ish 1 2.8 0.03

TOTAL 36 100.0 1 .06

Tab le  3 8  T o t a l  c a t c h ,  p e r c e n t a g e  c o m p o s i t i o n ,  a n d  c a t c h  p e r  u n i t
e f f o r t  (CPUE)*  f o r  t o t a l  g i l l  n e t  c a t c h e s  f r o m  Ta h t s a
Lake,  1 9 1 5

*CPUE i s  c a l c u l a t e d  a s  t h e  number  o f  f i s h  c a u g h t  p e r  g i l l  n e t
h o u r .  N e t s  w e r e  s e t  f o r  a  t o t a l  o f  3 4  h o u r s  i n  Ta h t s a  L a k e

The r e l a t i o n s h i p  o f  mean l e n g t h  a n d  a g e  f o r  r a i n b o w  t r o u t
f rom t h e  1 9 7 5  g i l l  n e t  c a t c h e s  ( F i g .  2 5 )  s u g g e s t s  t h a t  t h e  mean l e n g t h
and g r o w t h  r a t e  o f  t h r e e  a n d  f o u r  y e a r  o l d  t r o u t  a r e  h i g h e r  i n  Ta h t s a
Lake t h a n  i n  K i d p r i c e  L a k e ,  a n d  a r e  s i m i l a r  be tween  f o u r  y e a r  o l d
t r o u t  f r o m  Ta h t s a  a n d  N a n i k a  L a k e s .

Much o f  t h e  r e c r e a t i o n a l  p o t e n t i a l  o f  Ta h t s a  L a k e  h a s  b e e n
l o s t  a s  a  r e s u l t  o f  Kemano I .  I n  i t s  p r e s e n t  f l o o d e d  c o n d i t i o n  t h e r e
i s  v i r t u a l l y  n o  b e a c h ,  a n d  c o n s e q u e n t l y  f e w  p l a c e s  t o  l a n d  a  b o a t
d u r i n g  t h e  f r e q u e n t  s t o r m s  o n  t h e  l a k e .  I n  a d d i t i o n ,  many  o f  t h e
s h a l l o w e r  a r e a s  ( 0  -  2 0  m)  o f  t h e  l a k e  a r e  c h a r a c t e r i z e d  b y  l a r g e
numbers o f  d e a d  t r e e s ,  w h i c h  p r o j e c t  f r o m  t h e  l a k e  s u r f a c e  o r  r e a c h
t o  j u s t  b e l o w  t h e  s u r f a c e  a n d  pose  a  c o n s i d e r a b l e  d a n g e r  t o  n a v i g a t i o n .
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6 E N V I R O N M E N T A L  IMPACTS OF KEMANO I I

Fo r  t h e  p u r p o s e  o f  d i s c u s s i n g  t h e  e n v i r o n m e n t a l  i m p a c t s  o f
t h e  Kemano I I  p r o p o s a l ,  t h e  N a n i k a - K i d p r i c e  s y s t e m  i s  d e f i n e d  a s  a l l
wa te r s  a b o v e  t h e  o u t l e t  o f  K i d p r i c e  L a k e ,  i n c l u d i n g  K i d p r i c e ,  N a n i k a ,
S tepp ,  A n z a c ,  a n d  S p i l l  L a k e s ,  a n d  a l l  a s s o c i a t e d  t r i b u t a r i e s .  T h e
Mor i ce  s y s t e m  i s  d e f i n e d  a s  a l l  w a t e r s  downs t ream o f  t h e  o u t l e t ,
i n c l u d i n g  t h e  l o w e r  N a n i k a  R i v e r ,  M o r i c e ,  M c B r i d e ,  a n d  A t n a  L a k e s ,
t h e  M o r i c e  R i v e r ,  a n d  a l l  a s s o c i a t e d  t r i b u t a r i e s .

6 . 1  N A N I K A - K I D P R I C E  SYSTEM

A 4 7  m e t e r  r o c k f i l l  d a m  i s  p r o p o s e d  f o r  a p p r o x i m a t e l y  . 8  km
be low t h e  o u t l e t  o f  K i d p r i c e  L a k e  ( A n o n . ,  1 9 7 2 a ) .  T h i s  dam ( N a n i k a
dam) w o u l d  c r e a t e  a  s i n g l e  impoundment  r e a c h i n g  f r o m  t h e  o u t l e t  o f
K i d p r i c e  t o  t h e  p r e s e n t  s o u t h e r n  e n d  o f  N a n i k a  L a k e ,  i n c l u d i n g  S t e p p
Lake t o  t h e  n o r t h e a s t  a n d  S p i l l  L a k e  t o  t h e  n o r t h w e s t .  T h e  t o t a l
p roposed  f l o o d e d  a r e a  o f  a p p r o x i m a t e l y  2 , 0 2 4  h e c t a r e s  i s  d e p i c t e d
i n  F i g s .  5  a n d  6 .

6 . 1 . 1  E F F E C T S  ON PRODUCTIVITY

An i n i t i a l  p o s t - impoundment  r i s e  i n  p r o d u c t i v i t y  g e n e r a l l y
occurs  i n  r e c e n t l y  f l o o d e d  r e s e r v o i r s ,  d u e  t o  t h e  l e a c h i n g  o f  n u t r i e n t s
f rom n e w l y  i n u n d a t e d  v e g e t a t i o n  a l o n g  t h e  s h o r e l i n e  (Rawson ,  1 9 5 8 ) .
Th i s  phenonmenon w o u l d  n o t  l i k e l y  o c c u r  i n  t h e  N a n i k a  b a s i n ,  s i n c e
t h e  s h o r e l i n e  o f  t h e  l a k e  i s  c h a r a c t e r i z e d  b y  s t e e p  b e a c h e s ,  c l i f f s ,
and r o c k y  b l u f f s .  H o w e v e r ,  i n u n d a t i o n  o f  t h e  l o w - l y i n g  a r e a  be tween
Nanika a n d  K i d p r i c e  L a k e s  w o u l d  i n  a l l  p r o b a b i l i t y  r e s u l t  i n  some
i n i t i a l  t e m p o r a r y  i n c r e a s e  i n  p r o d u c t i v i t y  i n  K i d p r i c e  L a k e .

The number  o f  b e n t h i c  o r g a n i s m s  i n  N a n i k a  a n d  K i d p r i c e
Lakes w o u l d  b e  r e d u c e d  a s  a  r e s u l t  o f  i n c r e a s e d  w a t e r  d e p t h s .  B e n t h i c
organisms m i g h t  r e - e s t a b l i s h  i n  t h e  f l o o d e d  a r e a s  a f t e r  t h e  n e w
l i t t o r a l  z o n e  s t a b i l i z e d .  H o w e v e r ,  c o l o n i z a t i o n  o f  a n y  s h a l l o w
m a r g i n a l  a r e a s  b y  b e n t h i c  o r g a n i s m s  w o u l d  b e  a d v e r s e l y  a f f e c t e d  b y
o p e r a t i o n a l  drawdowns o f  t h e  r e s e r v o i r ,  w h i c h  w o u l d  expose  b e n t h i c
organisms t o  d e h y d r a t i o n .  O n l y  t h e  more  m o b i l e  o r  p h y s i o l o g i c a l l y
t o l e r a n t  o r g a n i s m s  w o u l d  s u r v i v e .  T h e  n e t  e f f e c t  o f  i n i t i a l  i m p o u n d -
ment w o u l d  l i k e l y  b e  a n  i m m e d i a t e  a n d  d r a s t i c  d e c l i n e  i n  t h e  abundance
o f  l i t t o r a l  b e n t h i c  i n v e r t e b r a t e s .  A l t h o u g h  t h e s e  o r g a n i s m s  w e r e  n o t
r e p r e s e n t e d  i n  h i g h  numbers i n  t h e  d i e t s  o f  a d u l t  r a i n b o w  t r o u t  a n d
D o l l y  Va r d e n  c h a r ,  t h e y  a p p e a r e d  t o  b e  i m p o r t a n t  f o o d  f o r  j u v e n i l e s ,
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as e v i d e n c e d  b y  o b s e r v a t i o n s  o f  r a i n b o w  f r y  f e e d i n g  o n  b e n t h i c
i n v e r t e b r a t e s  i n  t h e  s h a l l o w  a r e a s  o f  K i d p r i c e  L a k e .

6 . 1 . 2  E F F E C T S  ON SPAWNING-AND REARING AREAS

Under p r o p o s e d  impoundment  c o n d i t i o n s ,  a  t o t a l  2 7 . 9  k m  o f
s t ream w o u l d  b e  i n u n d a t e d .  T h e  u p p e r  N a n i k a  R i v e r ,  7 . 5  km  i n  l e n g t h ,
wou ld  b e  i n u n d a t e d  b y  6  t o  3 0  m  o f  w a t e r ,  and S t reams  X V I I  a n d  X V I I I
(S tepp  C r e e k ) ,  e a c h  2 . 7  km i n  l e n g t h ,  w o u l d  a l s o  b e  t o t a l l y  i n u n d a t e d .
Spawning g r a v e l s  i n  t h o s e  t h r e e  s t r e a m s  a n d  i n  t h e  l o w e r  r e a c h e s  o f
a l l  t r i b u t a r i e s  t o  N a n i k a  a n d  K i d p r i c e  L a k e s  w o u l d  b e  l o s t .

I t  i s  u n l i k e l y  t h a t  s u f f i c i e n t  a r e a s  o f  p o t e n t i a l  s p a w n i n g
h a b i t a t  e x i s t  a b o v e  t h e  p r o p o s e d  f l o o d  l e v e l  t o  r e p l a c e  t h e  g r a v e l s
wh ich  w o u l d  b e  l o s t  i n  t h e  u p p e r  N a n i k a  R i v e r .  S u i t a b l e  r e m a i n i n g
h a b i t a t  w o u l d  b e  r e s t r i c t e d  t o  N i k u n  C r e e k  ( I I I ) ,  F e n t o n  C r e e k  ( V ) ,
Creek X I ,  B e r g e l a n d  C r e e k  ( X V ) ,  a n d  C r e e k  X I X  ( Ta b l e  9 ) .  H o w e v e r ,
i n d i c a t i o n s  a r e  t h a t  B e r g e l a n d  C r e e k  a n d  C r e e k  X I X  may b e  u n s u i t a b l e
f o r  s p r i n g  spawners  d u e  t o  h i g h  s i l t  l o a d s  i n  s p r i n g  a n d  e a r l y  summer.
No th ing  i s  known  o f  t h e  w i n t e r  r e g i m e s  i n  t h e s e  c r e e k s ,  s o  t h e i r
s u i t a b i l i t y  f o r  f a l l  spawners  i s  n o t  known .

There i s  n o  p o t e n t i a l  s p a w n i n g  h a b i t a t  a b o v e  e x i s t i n g  f i s h
m i g r a t i o n  b l o c k a g e s  i n  C reeks  I V ,  X I I ,  a n d  X I V,  a n d  i n u n d a t i o n  o f
these  c r e e k s  a b o v e  t h e  b l o c k a g e s  w o u l d  n o t  r e s u l t  i n  t h e  deve lopmen t
o f  a n y  a d d i t i o n a l  s p a w n i n g  h a b i t a t .

Of t h e  e x i s t i n g  r e a r i n g  h a b i t a t  i n  t h e  s y s t e m ,  4 . 9  km  i n
Be rge land  C r e e k ,  5 . 7  km  i n  t h e  u p p e r  N a n i k a  R i v e r ,  a n d  2 . 2  km  i n
Stream X V I I  w o u l d  b e  e l i m i n a t e d  ( Ta b l e  9 ) .  E x i s t i n g  m a r g i n a l  s h a l l o w
a reas ,  s u c h  a s  t h o s e  i n  K i d p r i c e  L a k e  w h i c h  s u p p o r t  m a c r o p h y t i c
g rowth  a n d  p r o v i d e  c o v e r  f o r  y o u n g  f i s h ,  w o u l d  a l s o  b e  i n u n d a t e d .
The s t e e p  a n d  r o c k y  n a t u r e  o f  t h e  new s h o r e l i n e  w o u l d  p r e c l u d e  a n y
e x t e n s i v e  l i t t o r a l  d e v e l o p m e n t .

Post - impoundment  r e a r i n g  h a b i t a t  w o u l d  b e  r e s t r i c t e d  t o  t h e
upper  r e a c h e s  o f  N i k u n  C r e e k  ( I I I ) ,  F e n t o n  C r e e k  ( V ) ,  C r e e k s  X I  a n d
X IV,  B e r g e l a n d  C r e e k  ( X V ) ,  a n d  Creeks  X I X  a n d  XX ( Ta b l e  9 ) .  To w a r d s
t h e  n o r t h e r n  e n d  o f  t h e  impoundment ,  a  s i g n i f i c a n t  a r e a  o f  s h a l l o w
l i t t o r a l  c a n  b e  e x p e c t e d  t o  d e v e l o p  a r o u n d  t h e  p r e s e n t  S p i l l  L a k e
a rea .  H o w e v e r ,  f i s h  r e a r i n g  a r e a s  m u s t  b e  p r o d u c t i v e  o f  f o o d  o r g a n i s m s ,
and p r o b l e m s  a s s o c i a t e d  w i t h  r e s e r v o i r  drawdown w o u l d  a d v e r s e l y
a f f e c t  t h e  c o l o n i z a t i o n  o f  s u c h  a r e a s  b y  b e n t h i c  i n v e r t e b r a t e s .
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I n  summary,  t h e  c o n s t r u c t i o n  o f  N a n i k a  dam w o u l d  r e s u l t  i n
t h e  l o s s  o f  a p p r o x i m a t e l y  7 7  p e r  c e n t  o f  t h e  e x i s t i n g  s p a w n i n g  h a b i t a t
( 7 . 3 8  o f  9 . 6 3  km)  a n d  8 0  p e r  c e n t  o f  t h e  e x i s t i n g  r e a r i n g  h a b i t a t
( 1 7 . 2 8  o f  2 1 . 4 6  km)  i n  t h e  t r i b u t a r i e s  o f  t h e  N a n i k a - K i d p r i c e  s y s t e m
( these  f i g u r e s  e x c l u d e  " M y s t e r y  R i v e r "  ( X I X ) ) .  T h e r e  w o u l d  b e  a
69 p e r  c e n t  t o t a l  h a b i t a t  l o s s  ( s p a w n i n g ,  r e a r i n g ,  a n d  a d u l t  h a b i t a t s
combined) ( Ta b l e  3 9 ) .

6 . 1 . 3  E t q h C T S  ON FISH POPULATIONS

Pos t - impoundment  c o n d i t i o n s  i n  N a n i k a  L a k e  w o u l d  p r o v i d e
even l e s s  h a b i t a t  f o r  p e l a g i c  o r  b e n t h i c  o r g a n i s m s  t h a n  p r e s e n t l y
e x i s t s .  A s  a  r e s u l t ,  t h e  p r e s e n t  m o d e r a t e  s p o r t  f i s h e r y  c a n  b e
expec ted  t o  d e c l i n e  t o  a  l o w e r  l e v e l  f o l l o w i n g  impoundment .

The i n i t i a l  t e m p o r a r y  r i s e  i n  p r o d u c t i v i t y  e x p e c t e d  t o  o c c u r
i n  K i d p r i c e  L a k e  may r e s u l t  i n  i n c r e a s e d  f i s h  g r o w t h  s h o r t l y  a f t e r
impoundment. H o w e v e r ,  t h e  l o s s  o f  s p a w n i n g  a n d  r e a r i n g  h a b i t a t  i n
t h e  s y s t e m  w o u l d  p r o b a b l y  r e s u l t  i n  a n  e v e n t u a l  d e c l i n e  i n  f i s h
p o p u l a t i o n s .

6 . 1 . 4  E n s E C T S  ON WILDLIFE

The c o m p l e x  o f  f l a t  meadows ,  p o o l s ,  a n d  s t r e a m s  w h i c h
p r e s e n t l y  e x i s t s  b e t w e e n  N a n i k a  a n d  K i d p r i c e  L a k e s  ( F i g .  3 8 )  i s
o f  c e n t r a l  i m p o r t a n c e  t o  t h e  w i l d l i f e  i n  t h e  a r e a .  T h i s  r e l a t i v e l y
e x t e n s i v e  r i p a r i a n  h a b i t a t  w o u l d  b e  submerged u n d e r  6  t o  3 0  m o f
w a t e r  a s  a  r e s u l t  o f  t h e  N a n i k a  dam c o n s t r u c t i o n ,  l e a v i n g  t h e  s y s t e m
w i t h  l i t t l e  w i l d l i f e  p o t e n t i a l .  A l t h o u g h  l i m i t e d  r e d i s t r i b u t i o n  o f
t he  s p e c i e s  i n  t h e  a r e a  c a n  b e  e x p e c t e d ,  t h e i r  numbers  w o u l d  b e
a d v e r s e l y  a f f e c t e d  a s  a  r e s u l t  o f  h a b i t a t  a n d  f o o d  s u p p l y  l o s s e s .

Moose w o u l d  b e  m o s t  a f f e c t e d  b y  t h e  i n u n d a t i o n  o f  N a n i k a -
K i d p r i c e  F l a t s .  T h e s e  l o w l a n d s  s e r v e  a s  a  l o c a l l y  i m p o r t a n t  moose
c a l v i n g  a r e a ,  a n d  a s  a  c o n c e n t r a t i o n  a r e a  i n  s p r i n g  p r i o r  t o  t h e
d i s p e r s a l  o f  t h e  a n i m a l s  i n t o  a d j a c e n t  v a l l e y s  a n d  u p l a n d s .  I f
p roposed l o g g i n g  t a k e s  p l a c e  i n  t h e  G o s n e l l  C r e e k  a r e a  i n  t h e  n e a r
f u t u r e ,  w i t h  a t t e n d a n t  p r o b l e m s  o f  access  a n d  h a b i t a t  l o s s ,  t h e
N a n i k a - K i d p r i c e  F l a t s  w o u l d  b e  t h e  o n l y  u n d i s t u r b e d  c a l v i n g  a r e a  i n
t h e  r e g i o n .

I n  a d d i t i o n  t o  a d v e r s e l y  a f f e c t i n g  h a b i t a t  a n d  f o o d  s u p p l y ,
f l o o d i n g  o f  t h e  l a k e s  c o u l d  r e s u l t  i n  m i g r a t i o n  p r o b l e m s  f o r  moose a n d
c a r i b o u .  A l t h o u g h  t h e  l o c a t i o n  o f  t h e s e  r o u t e s  i s  p r e s e n t l y  unknown,



a f t e r  f l o o d i n g * *

Upper N a n i k a  R i v e r
I 6 .94 6 .94 0 . 0 0
I I 0 .06 0 .06 0 .00

N ikun  C r e e k  ( I I I ) 0 .52 0 .08 0 . 4 4
IV 0 .40 0 . 4 0 0 .00

Fenton C r e e k  ( V ) 1 .10 0 .43 0 .67
VI 1 .01 0 . 9 1 0 .10
V I I 0 .24 0 .00 0 . 2 4
V I I I 0 .00 - 0 . 0 0
IX 0.18 0 .15 0 .03
X 0 .27 0 .21 0 .06
XI 0 .43 0 .09 0 .34
X I I 0 .06 0 .06 0 .00
X I I I 0 .00 - 0 .00
XIV 0.55 0 . 3 0 0 .25

Berge land  C k .  ( X V ) 8 .54 3 .05 5 .49
XVI 0 .94 0 .85 0 .09
X V I I 2 .44 2 .44 0 . 0 0

Stepp C r e e k  ( X V I I I ) 1 .13 1 .33 0 . 0 0
M y s t e r y  R i v e r  ( X I X ) + - +

XX 0 .30 0 .09 0 . 2 1

TOTAL 25 .11 17 .39 7.92

Stream
1) 2 )  3 )

To t a l  T o t a l  T o t a l
e x i s t i n g  h a b i t a t  h a b i t a t
h a b i t a t  l o s t  b y  r e m a i n i n g
(km) f l o o d i n g  a f t e r

(km) f l o o d i n g  ( k m )

*  To t a l  h a b i t a t  i s  d e f i n e d  a s  s p a w n i n g ,  r e a r i n g ,  a n d  a d u l t  h a b i t a t  comb ined .
* *  K i l o m e t e r s  o f  e x i s t i n g  h a b i t a t  r e p r e s e n t  p o t e n t i a l  u s e  b y  f i s h ,  r a t h e r  t h a n  o b s e r v e d  u s e .

+ M y s t e r y  R i v e r  ( X I X )  w a s  s u r v e y e d  t o  f l o o d  l e v e l  o n l y ,  t h e r e f o r e ,  k i l o m e t e r s  o f  e x i s t i n g  o r
r e m a i n i n g  h a b i t a t  c a n n o t  b e  d e t e r m i n e d .
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F i g .  3 8  L o w l a n d s  be tween  N a n i k a  a n d  K i d p r i c e  L a k e s
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f l o o d i n g  o f  t h e  v a l l e y  b o t t o m  w o u l d  impede  m i g r a t i o n  f r o m  one
mounta in  r a n g e  t o  a n o t h e r .  A n y  s t a n d i n g  t i m b e r  a n d  d e b r i s  l e f t  i n
the  r e s e r v o i r  w o u l d  s u b s t a n t i a l l y  i n c r e a s e  t h e  b a r r i e r  e f f e c t  o f  t h e
r e s e r v o i r ,  i n c r e a s i n g  t h e  l o s s e s  o f  m i g r a t i n g  a n i m a l s .  D r a w d o w n s  i n
w i n t e r  c o u l d  r e s u l t  i n  i c e  f r a c t u r e ,  w h i c h  w o u l d  a l s o  s t r a n d  m i g r a t i n g
a n i m a l s .

The N a n i k a - K i d p r i c e  s y s t e m  s u p p o r t s  m o d e r a t e  numbers  o f
b l a c k  b e a r s  a n d  a n  above - a v e r a g e  d e n s i t y  o f  g r i z z l y  b e a r s .  T h e
e f f e c t  o f  t h e  p r o p o s a l  o n  b e a r s  i s  n o t  known .

I n u n d a t i o n  o f  t h e  r i p a r i a n  h a b i t a t  i n  t h e  N a n i k a - K i d p r i c e
sys tem w o u l d  a f f e c t  w a t e r f o w l  i n  t h o s e  a r e a s .  F l o o d i n g  o f  t h e  u p p e r
Nan ika  R i v e r  c o u l d  a l s o  a f f e c t  r a p t o r s ,  p a r t i c u l a r l y  s p e c i e s  s u c h  a s
b a l d  e a g l e s ,  w h i c h  f e e d  e x t e n s i v e l y  o n  s a l m o n i d s .

6 . 1 . 5  E l i i E C T S  ON ANGLING, HUNTING, AND GENERAL RECREATION

A m o d e r a t e  s p o r t  f i s h e r y  p r e s e n t l y  e x i s t s  i n  t h e  N a n i k a -
K i d p r i c e  s y s t e m ,  a l t h o u g h  i t  i s  somewhat  r e s t r i c t e d  d u e  t o  t h e  d i f -
f i c u l t y  o f  a c c e s s  t o  t h e  a r e a .  S p o r t  a n g l i n g  e f f o r t  i n  t h e  N a n i k a -
K i d p r i c e  impoundment  w o u l d  p r o b a b l y  i n c r e a s e  s l i g h t l y  i n  t h e  f i r s t  f e w
yea rs  a f t e r  f l o o d i n g ,  a s  a  r e s u l t  o f  t h e  i n c r e a s e d  e a s e  o f  a c c e s s
a s s o c i a t e d  w i t h  dam c o n s t r u c t i o n .  H o w e v e r ,  e f f o r t  w o u l d  p r o b a b l y  t a p e r
o f f  a s  f i s h  p o p u l a t i o n s  d e c l i n e d  f r o m  t h e  p r e s e n t  m o d e r a t e  l e v e l .

I n c r e a s e d  a c c e s s  a n d  t h e  accompany ing  c o n s t r u c t i o n  a c t i v i t y
on t h e  N a n i k a  R i v e r  c o u l d  a l s o  r e s u l t  i n  i n c r e a s e d  h u n t i n g  a c t i v i t y ,
e s p e c i a l l y  i l l e g a l  h u n t i n g  a c t i v i t y ,  w i t h  a t t e n d a n t  p r e s s u r e s  o n
w i l d l i f e  p o p u l a t i o n s .  H o w e v e r ,  h u n t i n g  s u c c e s s  c o u l d  e v e n t u a l l y
d e c l i n e  d u e  t o  h a b i t a t  a n d  f o o d  s u p p l y  l o s s e s .  T h e r e  i s  a  c o n c e r n  t h a t
t h e  K i d p r i c e  m o u n t a i n  g o a t  p o p u l a t i o n  w o u l d  b e  j e o p a r d i z e d  d e s p i t e  a
h u n t i n g  c l o s u r e  t h e r e .  P o a c h e r s  wou ld  o n l y  have  a  s h o r t  c l i m b  t o
reach t h e  p o p u l a t i o n ,  w h i c h  i s  t o o  s m a l l  t o  a b s o r b  much h u n t i n g
p r e s s u r e .

R e c r e a t i o n a l  a c t i v i t y  i n  t h e  N a n i k a - K i d p r i c e  a r e a  p r e s e n t l y
focuses a r o u n d  t h e  w i l d e r n e s s  e x p e r i e n c e  w h i c h  t h e  r e g i o n  o f f e r s .
I n c r e a s e d  a c c e s s  t o  t h e  a r e a  c o u l d  r e s u l t  i n  e x c e s s i v e  r e c r e a t i o n a l
p r e s s u r e  a n d  a  s u b s e q u e n t  d e c l i n e  i n  t h e  q u a l i t y  o f  t h e  w i l d e r n e s s
e x p e r i e n c e .  O n e  o f  t h e  p r i m a r y  a t t r a c t i o n s  t o  t h e  a r e a  i s  s c e n i c
v i e w i n g ,  p a r t i c u l a r l y  o f  N a n i k a  F a l l s  ( F i g .  4 ) .  T h i s  1 8  m w a t e r f a l l ,
l o c a t e d  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e ,  w o u l d  b e  o b l i t e r a t e d  b y  N a n i k a
dam. I t  i s  d i f f i c u l t  t o  a s s e s s  t h e  r e c r e a t i o n a l  v a l u e  o f  t h i s  t y p e  o f
s c e n i c  a t t r a c t i o n ,  b u t  t h e r e  i s  l i t t l e  q u e s t i o n  t h a t  i t s  d e s t r u c t i o n
wou ld  r e p r e s e n t  a  v e r y  g r e a t  l o s s  i n  t e r m s  o f  t h e  a e s t h e t i c  a p p e a l
o f  t h e  a r e a .
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6 .2  M O R I C E  SYSTEM

An 1 8  m c o n c r e t e  g r a v i t y  dam i s  p r o p o s e d  f o r  t h e  o u t l e t  o f
Mor ice  L a k e  ( A n o n . ,  1 9 7 2 a ) .  T h e  dam w o u l d  r a i s e  w a t e r  l e v e l s  i n
Mor ice  L a k e  b y  6  m a n d  f l o o d  a n  a r e a  o f  a p p r o x i m a t e l y  405  h e c t a r e s .

6 . 2 . 1  E F F E C T S  ON PRODUCTIVITY

An i n i t i a l  p o s t - impoundment  r i s e  i n  p r o d u c t i v i t y  i s  n o t
expec ted  t o  o c c u r  i n  M o r i c e  L a k e  a s  a  r e s u l t  o f  dam c o n s t r u c t i o n .
The s h o r e l i n e  i s  c h a r a c t e r i z e d  b y  s t e e p ,  r o c k y  c l i f f s ,  a n d  f l o o d i n g
wou ld  r e s u l t  i n  l i t t l e  i n u n d a t i o n  o f  n u t r i e n t  r i c h  f o r e s t e d  a r e a s .
E f f e c t s  o n  b e n t h i c  o r g a n i s m s  i n  t h e  l a k e  w o u l d  b e  s i m i l a r  t o  t h o s e
d e s c r i b e d  f o r  t h e  N a n i k a - K i d p r i c e  s y s t e m .

Reduced f l o w s  i n  t h e  l o w e r  N a n i k a  R i v e r  d u e  t o  t h e  p r e s e n c e
o f  t h e  N a n i k a  dam c o u l d  r e s u l t  i n  t e m p e r a t u r e  i n c r e a s e s  i n  t h e  r i v e r .
The n e t  e f f e c t  o f  s u c h  t e m p e r a t u r e  i n c r e a s e s  i s  d i f f i c u l t  t o  a s s e s s ,
and may e v e n  b e  b e n e f i c i a l  i f  t h e y  r e s u l t e d  i n  a n  i n c r e a s e  i n
p r i m a r y  p r o d u c t i v i t y .

C o n s t r u c t i o n  o f  t h e  M o r i c e  dam a t  t h e  o u t l e t  o f  M o r i c e  L a k e
wou ld  cause  s e v e r e  f l o w  r e d u c t i o n s  i n  t h e  M o r i c e  R i v e r .  O n  t h e  b a s i s
o f  I n l a n d  Wa te rs  f l o w  d a t a ,  t h e  a v e r a g e  mean a n n u a l  d i s c h a r g e  a t  t h e
o u t l e t  o f  M o r i c e  L a k e  f o r  t h e  y e a r s  1 9 7 3  t o  1976  i n c l u s i v e  was 2 6 7 2  c f s .
Assuming a n  a v e r a g e  r e l e a s e  f l o w  o f  300  c f s  f o r  f i s h  ( Ta b l e  1 ) ,  t h e
p r e s e n t  a v e r a g e  a n n u a l  f l o w  i n  t h e  M o r i c e  R i v e r  w o u l d  b e  r e d u c e d  b y
a p p r o x i m a t e l y  8 9  p e r  c e n t .

Tempera tu res  i n  t h e  M o r i c e  R i v e r  c o u l d  r i s e  d u e  t o  t h e
l o w e r  t h e r m a l  c a p a c i t y  o f  i t s  d e c r e a s e d  w a t e r  v o l u m e ,  i n c r e a s e d  w a t e r
tempera tu res  b e h i n d  t h e  dam,  a n d  t h e  r e d u c e d  s h a d i n g  e f f e c t  o f  s t r e a m -
s ide  v e g e t a t i o n .

C o n s t r u c t i o n  o f  N a n i k a  dam a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e
wou ld  cause  s e v e r e  f l o w  r e d u c t i o n s  i n  t h e  l o w e r  N a n i k a  R i v e r .  O n  t h e
b a s i s  o f  I n l a n d  Wa te r s  f l o w  d a t a ,  t h e  a v e r a g e  mean a n n u a l  d i s c h a r g e  a t
t h e  o u t l e t  o f  K i d p r i c e  L a k e  f r o m  1973  t o  1 9 7 6  i n c l u s i v e  was a p p r o x i m a t e l y
1063 c f s .  A s s u m i n g  a n  a v e r a g e  r e l e a s e  f l o w  o f  8 3  c f s  f o r  f i s h
( Ta b l e  1 ) ,  t h e  p r e s e n t  a v e r a g e  a n n u a l  f l o w  i n  t h e  l o w e r  N a n i k a  R i v e r
wou ld  b e  r e d u c e d  b y  a p p r o x i m a t e l y  9 2  p e r  c e n t .

S ince  t h e  l o w e r  N a n i k a  i s  o n e  o f  t h e  m a j o r  t r i b u t a r i e s  o f
Mor i ce  L a k e ,  f l o w  r e d u c t i o n  i n  t h e  r i v e r  w o u l d  c a u s e  p r o p o r t i o n a t e
r e d u c t i o n s  t h r o u g h o u t  t h e  M o r i c e  s y s t e m .  O n  t h e  b a s i s  o f  I n l a n d  Wa te rs
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d a t a ,  t h e  a v e r a g e  mean d i s c h a r g e  f o r  t h e  y e a r s  1 9 7 3  t o  1 9 7 6  i n c l u s i v e
was 1 0 6 3  c f s  a t  t h e  o u t l e t  o f  K i d p r i c e  L a k e  a n d  2672  c f s  a t  t h e  o u t l e t
o f  M o r i c e  L a k e .  B a s e d  o n  t h e s e  f i g u r e s ,  t h e  N a n i k a  R i v e r  p r e s e n t l y
c o n t r i b u t e s  4 0  p e r  c e n t  o f  t h e  f l o w  t o  t h e  M o r i c e  R i v e r .  U s i n g  t h e
1973 t o  1 9 7 6  f l o w  d a t a  a n d  assuming  a n  a v e r a g e  f i s h  r e l e a s e  f l o w  o f
83 c f s  t o  t h e  l o w e r  N a n i k a  R i v e r  ( Ta b l e  1 ) ,  t h e  p r e s e n t  a v e r a g e
annua l  f l o w  i n  t h e  M o r i c e  R i v e r  w o u l d  b e  r e d u c e d  b y  a p p r o x i m a t e l y
63 p e r  c e n t  a s  a  r e s u l t  o f  N a n i k a  dam c o n s t r u c t i o n .

Reduced f l o w s  i n  t h e  M o r i c e  a n d  l o w e r  N a n i k a  R i v e r s  w o u l d
a l t e r  t h e  b a s i c  p r o d u c t i v i t y  o f  a q u a t i c  f o o d  c h a i n s .  T e r r e s t r i a l
i n s e c t  d r i f t  a n d  n u t r i e n t  i n p u t  w o u l d  d e c l i n e  a s  t h e  w e t t e d  a r e a s  o f
t h e  r i v e r s  r e c e d e d  beyond  t h e  i n f l u e n c e  o f  s t r e a m s i d e  v e g e t a t i o n .
S c o u r i n g  a n d  t r a n s p o r t  o f  g r a v e l s ,  c a u s e d  b y  p e r i o d  h i g h  d i s c h a r g e s ,
c o u l d  have  n e g a t i v e  e f f e c t s  o n  s t r e a m  i n v e r t e b r a t e s .

6 . 2 . 2  E n E C T S  ON SPAWNING AND REARING AREAS

Raised  w a t e r  l e v e l s  i n  M o r i c e  L a k e  w o u l d  c a u s e  t h e  l o s s  o f
beach s p a w n i n g  a r e a s ,  a f f e c t i n g  r e s i d e n t  f i s h  s u c h  a s  l a k e  t r o u t  a n d
w h i t e f i s h .  R e - e s t a b l i s h m e n t  o f  beach  s p a w n i n g  a r e a s  w o u l d  o c c u r  o n l y
p a r t i a l l y ,  o r  n o t  a t  a l l ,  d u e  t o  f l u c t u a t i o n s  a s s o c i a t e d  w i t h  r e s e r v o i r
drawdowns.

Ra ised  w a t e r  l e v e l s  i n  M o r i c e  L a k e  w o u l d  a l s o  i n u n d a t e  t h e
l o w e r  r e a c h e s  o f  t h e  f e w  t r i b u t a r i e s  p r e s e n t l y  s u i t a b l e  f o r  r e s i d e n t
s p o r t  f i s h  s p a w n i n g  a n d  r e a r i n g .  T h e  amount  o f  s t r e a m  f l o o d e d  b y  t h e
dam w o u l d  b e  1 . 3 0  k m  i n  t h e  l o w e r  N a n i k a  R i v e r ,  2 . 9 8  km i n  t h e  A t n a
R i v e r ,  a n d  1 . 5 6  k m  i n  M c B r i d e  C r e e k .  R e m a i n i n g  s p a w n i n g  g r a v e l s  a n d
r e a r i n g  h a b i t a t  w o u l d  b e  l i m i t e d  due  t o  t h e  h i g h  g r a d i e n t s  o f  t h e
s t reams.

The M o r i c e  dam w o u l d  a l s o  p r e v e n t  t h e  passage  o f  anadromous
f i s h  s p e c i e s ,  s p e c i f i c a l l y  c o h o ,  c h i n o o k ,  a n d  s o c k e y e  s a l m o n  ( A n o n . ,
1979, v o l .  5 )  a n d  s t e e l h e a d  ( C .  M o r l e y ,  p e r s .  comm. )  b e t w e e n  t h e
Mor i ce  R i v e r  a n d  M o r i c e  L a k e .  T h e  p r o v i s i o n  o f  f i s h  l a d d e r s  w o u l d
m i t i g a t e ,  b u t  n o t  l i k e l y  ove rcome ,  t h i s  p r o b l e m .  W h i l e  s p a w n i n g  a d u l t s
may b e  i n d u c e d  t o  a s c e n d  a  f i s h  l a d d e r ,  t h e  s i t u a t i o n  f o r  j u v e n i l e s
m i g r a t i n g  f r o m  l a k e  t r i b u t a r i e s  t o  t h e  r i v e r  may b e  d i f f e r e n t ,  s i n c e
t h e  n e t  e f f e c t  o f  t h e  dam a n d  t h e  d i v e r s i o n  o f  w a t e r  f r o m  t h e  s o u t h -
w e s t e r n  e n d  o f  t h e  l a k e  c o u l d  b e  a  r e v e r s a l  o f  f l o w  i n  t h e  l a k e .
J u v e n i l e  s t e e l h e a d  p a s s i n g  t h r o u g h  M o r i c e  L a k e  c o u l d  b e  f o r c e d  t o
m i g r a t e  a g a i n s t  t h e  c u r r e n t  i n  o r d e r  t o  f i n d  t h e  e x i t  a t  t h e  o u t l e t
o f  t h e  l a k e .
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Reduced f l ows  i n  t h e  Mor ice R i v e r  r e s u l t i n g  f rom cons t ruc t i on
o f  Morice and /o r  Nanika dam cou ld  a f f e c t  s tee lhead  spawning, F l o w s
may n o t  be adequate t o  meet oxygen demands f o r  egg i n c u b a t i o n ,  t o
remove waste p roduc ts ,  o r  t o  p revent  i c e  f r om pene t ra t i ng  t h e  redds .
However, t h e  g r e a t e s t  e f f e c t  o f  reduced f l ows  w o u l d  probably  be a
decrease i n  t h e  amount o f  r e a r i n g  h a b i t a t  f o r  s tee lhead.  R e a r i n g
h a b i t a t  f o r  t h e  es t imated  1500-3000 s tee lhead  repo r ted  t o  spawn i n
the Mor ice R i v e r,  t h e  m a j o r i t y  o f  which spend f o u r  years  i n  f r e s h
water p r i o r  t o  m ig ra t i on  (Whate ly  e t  a l . ,  1978 ) ,  c o u l d  be a  c r i t i c a l
f a c t o r.

The F i sh  and W i l d l i f e  Branch i s  v e r y  concerned t h a t  t h e
proposed average f i s h  r e l e a s e  f l o w  o f  300 c f s  t o  t h e  Mor ice R i v e r
(Table 1 )  may n o t  be adequate f o r  spawning and r e a r i n g .  Because
Morice R i v e r  s tee lhead spawn d u r i n g  l a t e  May and June (Whate ly  e t  a l . ,
1978), maintenance o f  s u f f i c i e n t  f l o w s  f o r  redd  d igg ing  and spawning
are e s p e c i a l l y  c r i t i c a l  a t  t h a t  t i m e  o f  y e a r.  I f  t he  Mor ice dam i s
constructed,  more acceptable minimum f lows  may have t o  be guaranteed,
depending on  a  d e t a i l e d  assessment o f  f i s h  requ i rements .

The Nanika R i v e r  below Nanika F a l l s  p rov ides  impor tan t
spawning and r e a r i n g  h a b i t a t  f o r  ra inbow t r o u t  and D o l l y  Varden cha r.
Water s to rage  d u r i n g  s p r i n g  months c o u l d  de lay  spawning, s i n c e
f reshe ts ,  wh ich  induce spawning m ig ra t i on  (Hayes, 1953) ,  wou ld  be
e l iminated.  P o s t -impoundment r e d u c t i o n  i n  f l o w  c o u l d  a f f e c t  spawning
condi t ions i n  t h e  r i v e r .  F l o w  may n o t  be  s u f f i c i e n t  t o  a l l o w  access
to  spawning grounds, and  water  v e l o c i t y  may n o t  be  adequate t o
support r edd  b u i l d i n g  behaviour  (Bovee, 1978) .

The F i sh  and W i l d l i f e  Branch i s  a l s o  v e r y  concerned t h a t  t h e
proposed average f i s h  r e l e a s e  f l o w  o f  83 c f s  t o  t h e  l owe r  Nanika R i ve r
(Table 1 )  may n o t  be  adequate f o r  spawning and r e a r i n g  needs. I f
Nanika dam i s  cons t ruc ted ,  more acceptable  minimum f lows  may have t o
be guaranteed,  f o l l o w i n g  an i n - d e p t h  assessment o f  s i t e  s p e c i f i c
f low requ i rements .

6 .2 .3  EFFECTS ON ANGLING, HUNTING, AND GENERAL RECREATION

The p r o v i n c i a l l y  s i g n i f i c a n t  s p o r t  f i s h e r y  o f  t h e  Mor ice
River cou ld  be seve re l y  impacted by  dam cons t ruc t i on .  Spawn ing
and r e a r i n g  h a b i t a t  losses  r e s u l t i n g  f rom f l o w  reduc t i ons  c o u l d  l ead
to  s i g n i f i c a n t  impac ts  o n  t h e  s tee lhead i n  t h e  Mor ice-Bu lk ley  system.
S im i la r  impacts c o u l d  occur  i n  t h e  l owe r  Nanika R i v e r,  wh ich
present ly  suppor ts  a  modest s p o r t  f i s h e r y  f o r  ra inbow t r o u t  and D o l l y
Varden cha r.
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The N a n i k a - K i d p r i c e  moose p o p u l a t i o n  w i n t e r s  i n  t h e  M o r i c e
R i v e r -Lamprey C r e e k  a r e a ,  a n d  G o s n e l l  C r e e k  i s  a  c a l v i n g  a r e a .
Reduced o r  a l t e r e d  f l o w s  i n  t h e  s y s t e m  c o u l d  c a u s e  s u c c e s s i o n a l
changes i n  r i p a r i a n  v e g e t a t i o n  a l o n g  t h e  s t r e a m s ,  w i t h  a n  a d v e r s e
e f f e c t  o n  f o o d  s u p p l i e s .  T h e  f l o o d i n g  o f  M o r i c e  L a k e  c o u l d  cause
m i g r a t i o n  p r o b l e m s .  E f f e c t s  o f  t h e  dams o n  b l a c k  a n d  g r i z z l y  b e a r s ,
wh ich  e x i s t  i n  mode ra te  numbers  i n  t h e  a r e a ,  a r e  n o t  known .  R e d u c e d
f l o w s  i n  t h e  l o w e r  N a n i k a  a n d  M o r i c e  R i v e r s  c o u l d  a f f e c t  f o o d  s u p p l i e s
o f  some r a p t o r  s p e c i e s .

A d d i t i o n a l  a c c e s s  c o u l d  c a u s e  a n  i n c r e a s e  i n  a n g l i n g ,
h u n t i n g ,  a n d  o t h e r  r e c r e a t i o n a l  a c t i v i t i e s  i n  t h e  a r e a ,  p o s s i b l y
r e s u l t i n g  i n  a  d e c l i n e  i n  t h e  q u a l i t y  o f  t h o s e  a c t i v i t i e s .  H o w e v e r ,
a n g l i n g  a n d  h u n t i n g  a c t i v i t y  w o u l d  p r o b a b l y  e v e n t u a l l y  d e c l i n e  d u e
t o  h a b i t a t  a n d  f o o d  s u p p l y  l o s s e s .

6 . 3  N E C H A K O  SYSTEM

6 . 3 . 1  E F F E C T S  OF DIVERSION OF WATER FROM NANIKA TO TAHTSA LAKE

As s e e n  i n  F i g .  1 ,  t h e  Skeena  a n d  F r a s e r  w a t e r s h e d s ,
c o n t i g u o u s  i n  t h e  s t u d y  a r e a ,  a r e  h i s t o r i c a l l y  s e p a r a t e .  T h e  p r o p o s e d
d i v e r s i o n  o f  w a t e r  f r o m  N a n i k a  t o  Ta h t s a  L a k e  w o u l d  r e s u l t  i n  t h e
i n t r o d u c t i o n  o f  c h e m i c a l  a n d  b i o l o g i c a l  components  o f  t h e  Skeena  s y s t e m
i n t o  t h e  F r a s e r  s y s t e m .  T h e  F i s h  a n d  W i l d l i f e  B r a n c h  c o n s i d e r s  t h i s
t o  b e  a n  e x t r e m e l y  i m p o r t a n t  c o n s i d e r a t i o n ,  f r o m  a n  e c o l o g i c a l  p o i n t
o f  v i e w ,  i n  a n y  p r o p o s e d  d i v e r s i o n .  O f  p a r t i c u l a r  c o n c e r n  t o  t h e
Branch w o u l d  b e  t h e  i n t r o d u c t i o n  o f  c e r t a i n  s t a g e s  i n  t h e  l i f e  c y c l e
o f  t h e  f i s h  t a p e w o r m  D i p h y l l o b o t h r i u m  f r o m  t h e  N a n i k a - K i d p r i c e  t o
Nechako s y s t e m .

Wate r  d i v e r t e d  f r o m  N a n i k a  t o  Ta h t s a  L a k e  a t  a n  a v e r a g e  r a t e
i n  e x c e s s  o f  2000  c f s  w o u l d  n e c e s s a r i l y  c a r r y  b o t h  c o r a c i d i a  a n d
i n f e c t e d  copepods  i n t o  t h e  Ta h t s a  r e s e r v o i r ,  c r e a t i n g  l o c a l  d e n s i t i e s
o f  i n f e c t i v e  o r g a n i s m s  c o m p a r a b l e  t o  t h o s e  p r e s e n t l y  f o u n d  i n  N a n i k a
Lake.  C o p e p o d  h o s t  s p e c i e s  ( D i a p t o m u s  a n d  C y c l o p s )  o f  D i p h y l l o b o t h r i u m
are  a b u n d a n t  i n  Ta h t s a  L a k e  a n d  have  b e e n  n o t e d  i n  abundance i n  o t h e r
l a k e s  o f  t h e  Nechako d r a i n a g e  ( Ta b l e  4 O ) .  I n f e c t i o n  b y  D i p h y l l o -
b o t h r i u m  was n o t  f o u n d  i n  samp les  o f  r a i n b o w  t r o u t ,  k o k a n e e ,  a n d
mounta in  w h i t e f i s h  t a k e n  f r o m  Ta h t s a  Lake  i n  1 9 7 5 .  A l l  o f  t h e s e  s p e c i e s
are  s u s c e p t i b l e  t o  i n f e c t i o n  (Bangham a n d  Adams, 1 9 5 4 ) .  H o w e v e r ,
t h e  s a m p l i n g  p r o g r a m  i n  Ta h t s a  L a k e  was  t o o  l i m i t e d  ( 3 6  f i s h )  t o
conc lude t h a t  t h e  p a r a s i t e  i s  a b s e n t  f r o m  t h e  l a k e ,  a n d  a  much more
e x t e n s i v e  s a m p l i n g  p r o g r a m  s h o u l d  b e  u n d e r t a k e n  t o  c o n f i r m  t h e  p r e s e n c e



Ta b l e  4 0

W h i t e s a i l
Lake

S i n c l a i r
Lake

Ootsa
Lake

Ootsa
Lake

I n t a t a
Lake

N a t a l k u z
Lake

E u t s u k
Lake

Te t a c h u c k
Lake

Euchu
Lake

Aug 9 Aug 2 J u l y  3 1 Aug 6 J u l y  2 7 J u l y  2 4 Aug 1 8 Aug 1 9 J u l y  2 2

Daphn ia* Bosmina* Daphn ia * Daphn ia * Cyc lops Daphnia D iap tomus* Daphnia Cyc lops

C y c l o p s * Cyc lops Cyc lops * C y c l o p s * Daphnia Cyc lops Daphn ia Diaptomus Diaptomus

Bosmina Daphnia Diaptomus Bosmina* Bosmina Bosmina Bosmina Bosmina Bosmina

Diaptomus Bosmina Diaptomus L e p t o d o r a Cyc lops Daphnia

L e p t o d o r a L e p t o d o r a

Dominant  c r u s t a c e a n s  i n  p l a n k t o n  s a m p l e s  f r o m  Ta h t s a
Lake a n d  o t h e r  l a k e s  o f  t h e  F r a s e r  w a t e r s h e d  ( L y o n s
and L a r k i n ,  1 9 5 1 )

*  i n d i c a t e  a b u n d a n t  f o r m s
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or absence o f  i n f e c t i o n .  I t  i s  n o t  known t o  what e x t e n t  s i g n i f i c a n t
leve ls  o f  i n f e c t i o n  would spread through t h e  Nechako dra inage system
or i n t o  t h e  Gardner Canal v i a  Kemano Power S t a t i o n .

There i s  n o  known method f o r  t h e  e r a d i c a t i o n  o f  D i p h y l l o -
bothr ium. O n e  c o u l d  specula te  t h a t  t h e  a r t i f i c i a l  i n t r o d u c t i o n  o f
s i g n i f i c a n t  numbers o f  a l t e r n a t i v e  a q u a t i c  non-hos t  organisms m igh t
reduce i n f e c t i o n  l e v e l s  b y  o f f e r i n g  a l t e r n a t i v e  d i e t .

High l e v e l s  o f  i n f e c t i o n  b y  another  tapeworm ( L i g u l a
i n t e s t i n a l i s )  e x i s t  i n  longnose sucker  i n  t h e  Nan ika-K idpr ice  system.
No i n f e c t i o n  by  L .  i n t e s t i n a l i s  was found  i n  t h e  mountain w h i t e f i s h
sample f r om  Tahtsa L a k e .  T h i s  f i s h  i s  a  no tab le  h o s t  i n  which t h e
paras i te  o f t e n  grows t o  a  l a r g e  s i z e ,  caus ing  d i s t e n s i o n  o f  t h e  body
c a v i t y.  E f f e c t s  o n  m o r t a l i t y  a r e  n o t  known, b u t  t h e  p h y s i c a l  s i z e  o f
the p a r a s i t e  would l i k e l y  a f f e c t  t h e  a b i l i t y  o f  t h e  f i s h  t o  escape
na tu ra l  p reda to rs .  I n t r o d u c t i o n  o f  water  f r om  Nanika Lake may cause
i n f e c t i o n  o f  mountain w h i t e f i s h  i n  Tah tsa  Lake b y  t h i s  p a r a s i t e .
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7 C O N C L U S I O N S

1. T h e  proposed d i v e r s i o n  o f  water  f r om Nanika t o  Tah tsa  Lake
would r e s u l t  i n  t h e  i n t r o d u c t i o n  o f  chemical  and b i o l o g i c a l
components o f  t h e  Skeena system i n t o  t h e  F rase r  system. T h e
p r o b a b i l i t y  o f  such an  i n t r o d u c t i o n  i s  o f  g r e a t  concern t o  t h e
Fish and W i l d l i f e  Branch,  because o f  t h e  p o t e n t i a l  f o r  p a r a s i t e
and disease t r a n s f e r  f r om one r i v e r  system t o  ano the r.

2. C o n s t r u c t i o n  o f  t h e  proposed Nanika dam would cause severe f l o w
reduct ions i n  t h e  l owe r  Nanika R i v e r,  w i t h  p ropo r t i ona te  reduc -
t i ons  th roughout  t h e  Mor ice system. C o n s t r u c t i o n  o f  t h e  Mor ice
dam a t  t h e  o u t l e t  o f  Morice Lake,  a s  o r i g i n a l l y  proposed, would
cause f u r t h e r  f l o w  r e d u c t i o n s  i n  t h e  Mor ice R i v e r.  T h e  Mor ice
River  suppor ts  a  s i g n i f i c a n t  s p o r t  f i s h e r y  f o r  s tee lhead.
Reduced f l ows  c o u l d  adverse ly  a f f e c t  s tee lhead  spawning, a s  w e l l
as reduce t h e  amount o f  r e a r i n g  h a b i t a t .  T h e  F i s h  and W i l d l i f e
Branch i s  v e r y  concerned t h a t  t h e  proposed re lease  f l o w s  f o r
f i s h  may n o t  be  adequate f o r  s tee lhead  spawning and r e a r i n g .  I f
the proposed dams a r e  cons t ruc ted ,  t h e  Branch recommends t h a t  a
de ta i l ed  assessment o f  f i s h  f l o w  requ i rements  be  conducted,  and
acceptable minimum f l ows  f o r  f i s h  b e  guaranteed.

3. C o n s t r u c t i o n  o f  t h e  proposed Nanika dam would r e s u l t  i n  t h e  l o s s
o f  69 p e r  c e n t  o f  t h e  t o t a l  e x i s t i n g  ra inbow t r o u t  and D o l l y
Varden char  h a b i t a t  i n  t h e  Nan ika-K idpr ice  system. T h i s  i n c l u d e s
a l o s s  o f  approx imate ly  77 p e r  c e n t  o f  t h e  e x i s t i n g  ra inbow and
char spawning  h a b i t a t ,  80  p e r  cen t  o f  t h e  e x i s t i n g  r e a r i n g
h a b i t a t ,  and  50 p e r  cen t  o f  t h e  e x i s t i n g  r e s i d e n t  a d u l t  h a b i t a t
i n  t h e  Nan ika-K idpr ice  system. I t  i s  u n l i k e l y  t h a t  a  s u f f i c i e n t
amount o f  spawning h a b i t a t  e x i s t s  above t h e  proposed f l o o d
l e v e l  t o  rep lace  t h e  h a b i t a t  which would be l o s t .

4. C o n s t r u c t i o n  o f  t h e  proposed Nanika dam would cause i n u n d a t i o n
o f  t h e  r i p a r i a n  a rea  between Nanika and K i d p r i c e  Lakes. T h i s
r i p a r i a n  a rea  i s  o f  c e n t r a l  importance t o  t h e  w i l d l i f e  i n  t h e
Nanika-Kidpr ice a r e a ,  s e r v i n g  as a  moose c a l v i n g  and concen t ra t ion
area. I n u n d a t i o n  o f  these lowlands would leave  t h e  system w i t h
l i t t l e  w i l d l i f e  p o t e n t i a l .

5. I n c r e a s e d  access t o  t h e  Nan ika-K idpr ice  and Mor ice systems, as
a r e s u l t  o f  dam c o n s t r u c t i o n ,  c o u l d  cause excessive pressures
on remain ing f i s h  a n d  w i l d l i f e  popu la t i ons .

6. N a n i k a  F a l l s ,  one o f  t h e  p r imary  scen ic  a t t r a c t i o n s  i n  t h e  a r e a ,
would be o b l i t e r a t e d  by  c o n s t r u c t i o n  o f  t h e  proposed Nanika dam.

7. T h e  p r e s e n t l y  popu la r  r e c r e a t i o n a l  exper ience o f  f l y i n g  i n t o  t h e
Nanika-Kidpr ice a rea  and canoeing t h e  l akes  i n  t h e  system would be
diminished due t o  t h e  l o s s  o f  t h e  w i lderness  appea l  o f  t h e  a rea .

O
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