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ABSTRACT 

An a e r i a l  s u r v e y  f o r  spawn ing  kokanee  was u n d e r t a k e n  b e t w e e n  
O c t o b e r  1 6 ,  1990 t o  November 1, 1990 on s e l e c t e d  W i l l i s t o n  
R e s e r v o i r  t r i b u t a r i e s .  Key s e c t i o n s  o f  e i g h t e e n  s e l e c t e d  r i v e r s  
( t o t a l i n g  1 3 0 3  km) were  s u r v e y e d  d u r i n g  t h e  i n v e s t i g a t i o n .  Kokanee  
( a p p r o x .  1 0 , 3 0 0 )  were  o n l y  found  i n  t h e  F i n l a y  R i v e r .  The k o k a n e e  
h o l d i n g  i n  t h e  F i n l a y  R i v e r  t e n d e d  t o  be  l o c a t e d  i n  s i d e  c h a n n e l  
p o o l s  w i t h  no f l o w  a n d  a  d e p t h  o f  1 -2  m .  No kokanee  were o b s e r v e d  
s p a w n i n g ,  however ,  t e s t  r e d d s  were  p r e s e n t  a n d  l i m i t e d  d i g g i n g  
b e h a v i o u r  w a s  o b s e r v e d .  The c o o l e r  w e a t h e r  may have  d e l a y e d  t h e  
m a t u r a t i o n  p r o c e s s ,  t h e r e b y  o f f - s e t t i n g  s p a w n i n g  t i m i n g ,  u n t i l  
s ome t ime  a f t e r  t h e  s u r v e y  w a s  c o m p l e t e d  ( a f t e r  i c e - u p ) .  
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1 . 0  INTRODUCTION 

W i l l i s t o n  R e s e r v o i r  i s  t h e  l a r g e s t  body o f  f r e s h  w a t e r  i n  
B r i t i s h  Columbia .  It was formed i n  1 9 6 8  by t h e  c o m p l e t i o n  o f  B . C .  
H y d r o ' s  W . A . C .  B e n n e t t  Dam on t h e  P e a c e  R i v e r .  

Kokanee,  a  l a n d l o c k e d  s o c k e y e  s a l m o n ,  p r o v i d e  p u b l i c  a n g l i n g  
o p p o r t u n i t i e s  and  a r e  f o r a g e  f o r  o t h e r , f i s h  s p e c i e s .  T h e i r  
numbers  w i t h i n  t h e  r e s e r v o i r  h a v e  a p p a r e n t l y  i n c r e a s e d  b e t w e e n  
1975  and  1988 ,  b u t  t h e y  a r e  n o t  p r e s e n t  i n  s u f f i c i e n t  number s  t o  
p r o v i d e  a  s p o r t  f i s h e r y .  The W i l l i s t o n  Lake F i s h e r i e s  
Compensa t ion  Program Management P l a n  s t a t e s  t h a t  kokanee  w i l l  
p l a y  a  c e n t r a l  r o l e  i n  W i l l i s t o n  R e s e r v o i r  f i s h e r i e s .  

Kokanee were c a p t u r e d  i n  a l l  t h r e e  r e a c h e s  o f  W i l l i s t o n  
R e s e r v o i r  d u r i n g  t h e  1988  g i l l n e t t i n g  s t u d i e s .  N a t i v e  p o p u l a t i o n s  
a r e  p r e s e n t  i n  b o t h  Arc t ic  ( h e a d  w a t e r s  of t h e  P a r s n i p  R . )  and  
T h u t a d e  L a k e s  ( h e a d  w a t e r s  o f  t h e  F i n l a y  R . ) .  H i s t o r i c a l l y ,  
r e p o r t s  by e a r l y  e x p l o r e r s  i n d i c a t e d  " s i l v e r  s a lmon"  i n  t h e  
F i n l a y  R i v e r  ( R . M .  P a t t e r s o n ,  1 9 6 8 ) .  D u r i n g  r e c e n t  y e a r s  t h e r e  
h a v e  been  u n c o n f i r m e d  r e p o r t s  o f  kokanee  i n  t h e  C l e a r w a t e r ,  C u t  
thumb, P a r s n i p ,  N a t i o n ,  O s p i k a ,  F i n l a y  and  A k i e  R i v e r s .  

A kokanee  spawning  s u r v e y  was c o n d u c t e d  i n  t h e  l o w e r  60  km o f  
t h e  F i n l a y  R i v e r  be tween  O c t o b e r  10 -13 ,  1989  by  t h e  W i l l i s t o n  
F i s h e r i e s  Compensa t i on  Program.  The s u r v e y  f o u n d  3000-6000 a d u l t  
kokanee  i n  s l o u g h s  and s i d e  c h a n n e l s  o f  t h e  main r i v e r .  

P r i o r  t o  t h e  c u r r e n t  s t u d y ,  spawn ing  a c t i v i t y  h a d  o n l y  b e e n  
o b s e r v e d  i n  t h e  F i n l a y  R i v e r .  A s  a  r e s u l t  o f  t h i s ,  a n  a e r i a l  
s u r v e y  was u n d e r t a k e n  i n  1990 .  Key s e c t i o n s  o f  e i g h t e e n  s e l e c t e d  
r i v e r s  ( t o t a l l i n g  a p p r o x .  1303  km) d r a i n i n g  i n t o  t h e  W i l l i s t o n  
R e s e r v o i r  we re  s u r v e y e d  from O c t o b e r  1 6 ,  1990 t o  November 1, 
1990 .  The p r i m a r y  o b j e c t i v e s  o f  t h e  s u r v e y  were  t o :  

1. D e t e r m i n e  t h e  t i m i n g  and d i s t r i b u t i o n  o f  s p a w n i n g  k o k a n e e .  

2 .  E s t i m a t e  t h e  numbers  o f  kokanee  spawn ing .  

3. D e t e r m i n e  t h e  t y p e  o f  h a b i t a t  u t i l i z e d  by spawn ing  k o k a n e e .  



2.0 METHODS 

Key sections of eighteen selected rivers (totalling approx. 
1303 km) draining into the Williston Reservoir were surveyed from 
October 16, 1990 to November 1, 1990 (Fig. 1 ; Table 1). Each 
river was surveyed by helicopter in an upstream or downstream 
direction at tree top level, between 25 and 30 mph. Three 
observers participated in each survey. If kokanee were observed, 
their locations were recorded using the latitude/longitude co- 
ordinates from the helicopter's loran and geographical landmarks 
(if possible). A spawning survey data sheet was completed for 
each river (See Appendix 1). 

Rivers surveyed for kokanee met one or more of the following 
criteria: 

- large and stable; 
- reliable sources indicated kokanee or potential kokanee 
spawning habitat present; 
- kokanee documented in head water lake; 
- net-work of side channels present, (kokanee were observed in 
side channels on the Finlay River in the fall of 1989). 

Note: The Davis and Mesilinka Rivers were surveyed in order to 
help confirm the absence of wild kokanee, as kokanee may be 
stocked in these systems in the future. 

Visibility 

For the purposes of this survey, visibility is a measure of 
water visibility. Example- good visibility generally indicated 
nothing obstructed visibility to river bottom. 

With the exception of the Akie, Ospika, Pack and Finlay 
Rivers (Nov. 7), visibility was generally good. 



Figure I Study area location - Williston Lake. 
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'TABLE 1 RIVERS SURVEYED 

RIVER RIVER(KM) *LENGTH(KM) # KOKAN EE 

DATE SURVEYED LENGTH SURVEYED VISIBILITY OBSERVED COMMENTS 

0 

0 

GOOD 

GOOD 

89 

45 

175 

126 

OCT. 16 

OCT. 16 

OCT. 16 

OCT. 17 - 
OCT. 17 

OCT. 17 

OCT. 19 

OCT. 19 

OCT. 19 

OCT. 19 

- 

OCT. 23 

OCT. 16 

OCT. 16 - 
MANSON 

OSILINKA 

OMINECA 

FINLAY 

AKIE 

INGENIKA 

OSPIKA 

DAVIS 

BRUIN 

MESILWKA 

- 

CLEARWATER 

PARSNIP 

NATION 

83 60 GOOD 

114 66 GOOD 

219 

278 

90 

119 

111 

54 

26 

144 

50 

OCT. 23 

OCT. 23 

OCT.23 

OCT. 24 

OCT. 24 

OCT.25 

OCT. 25 

NOV. 1 

TOTAL 

4 

97 

25 

15 

49 

54 

19 

62 

50 

(1) K ~ ~ M C C  m very (ilbt 1SbOOJ1. (4) Swcyad to W. apprnxhatdy 6 km. 

NABESCHE 

SCHOOLER 

CARBON 

PARSNIP 

PACK 

FACTORR. 

RNLAY 

RNLAY 

I 

GOOD 

GOOD 

POOR 

GOOD 

POOR 

GOOD 

GOOD 

GOOD 

- 

GOOD 

50 

27 

46 

175 

12 

17 

278 

278 
- 

2,472 

0 

5100 

0 

0 

0 

0 

0 

0 

- - -- - - - 

0 

6 

13 

46 

175 

12 

6 

170 

278 
- 

1.303 

(1) 

(2) 

(3) 

GOOD 

GOOD 

GOOD 

GOOD 

POOR 

GOOD 

GOOD 

POOR 

0 

0 

0 

0 

0 

0 

8200 

3000 

(4) 

(5) 

(1) 

(1) 



3.0 RESULTS 

Weather  

A i r  t e m p e r a t u r e s  d u r i n g  t h e  s t u d y  were g e n e r a l l y  c o o l e r  t h a n  
t h e  t e m p e r a t u r e s  r e c o r d e d  a t  I n g e n i k a  P o i n t  o v e r  t h e  20 y e a r  
s t a n d a r d  t i m e  p e r i o d  1961 t o  1980 ( A t m o s p h e r i c  Env i ronmen t  
S e r v i c e )  ( T a b l e  2). Mean a i r  t e m p e r a t u r e s  f rom O c t o b e r  13 t o  31, 
1990 a v e r a g e d  2.5'~. below t h e  20 y e a r  a v e r a g e  f o r  t h e  month o f  
O c t o b e r ,  w h i l e  a i r  t e m p e r a t u r e s  from November 1 t o  7, 1990 
a v e r a g e d  7.0'~ below t h e  20 y e a r  a v e r a g e .  ( F i e l d e n  1991; T a b l e  
3). 

T a b l e  2  

A d j u s t e d  Average  T o t a l  Monthly P r e c i p i t a t i o n  and  Mean D a i l y  
A i r  T e m p e r a t u r e s  a t  I n g e n i k a  P o i n t .  

......................... Tempera tu re  ( C ) - - - - - - - - - - - - - - - - - - - - - - - -  

Month Mean Mean Mean P r e c i p .  
Maximum Minimum ( m m )  ................................................................ 

S e p t .  13.8 3.5 8.6 41.5 
O c t .  7.1 -1.2 3.0 34.8 
N O V .  -2.2 -5.8 -2.3 37.2 
Dec. -10.0 -18.2 -14.1 64.6 
J a n .  -12.9 -22.7 -17.8 47.5 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  

20 y e a r  s t a n d a r d  time p e r i o d  1961 t o  1980 ( A t m o s p h e r i c  
Env i ronmen t  S e r v i c e ) .  

T a b l e  3 

Mean Month ly  A i r  T e m p e r a t u r e s  - Lower F i n l a y  R i v e r  1990 

......................... Tempera tu re  ( C ) - - - - - - - - - - - - - - - - - - - - - - -  

Month Mean Mean Hean 
Maximum Minimum ............................................................... 

O c t .  3.8 -2.3 0.5 
N O V .  -3.4 -11.9 -9.3 ................................................................ 

The t e m p e r a t u r e  d a t a  r e p r e s e n t s  t h e  d a t a  c o l l e c t e d  O c t o b e r  13 t o  
November 7, 1990, a t  t h e  l o w e r  F i n l a y  R i v e r  ( F i e l d e n  1991). 



Kokanee D i s t r i b u t i o n  a n d  T iming  

A p p r o x i m a t e l y  10,300 k o k a n e e  were  o b s e r v e d  a t  8 l o c a t i o n s  i n  
s i d e  c h a n n e l s  a n d  t h e  main  s t e m  o f  t h e  F i n l a y  R i v e r  d u r i n g  t h e  
1990 i n v e s t i g a t i o n  ( T a b l e  1; F i g u r e  1 ) .  The k o k a n e e  h o l d i n g  i n  
t h e  F i n l a y  R i v e r  t e n d e d  t o  be  l o c a t e d  i n  s i d e  c h a n n e l  p o o l s  w i t h  
no f l o w  a n d  a  d e p t h  o f  1-2 m ( T a b l e  4). No k o k a n e e  w e r e  o b s e r v e d  
s p a w n i n g ,  h o w e v e r ,  t e s t  r e d d s  w e r e  p r e s e n t  a n d  l i m i t e d  d i g g i n g  
b e h a v i o u r  was o b s e r v e d  a t  L o c a t i o n  # 1. 

T a b l e  4 

F i n l a y  R i v e r  
Kokanee  T i m i n g  a n d  D i s t r i b u t i o n  - 1991 

Map 
L o c . #  Date H a b i t a t  Type # o f  Kokanee UTM ................................................................ 

1 O c t .  17 S i d e  c h a n n e l  3000 10.3685.63282 
2 O c t .  17 S i d e  c h a n n e l  2000 10.3665.63306 
3 O c t .  17 S i d e  c h a n n e l  100 10.3639.63371 
3 O c t .  25 S i d e  c h a n n e l  500 10.3639.63371 
4 O c t .  25 Mains tem 1000 10.3436.63670 
5 O c t .  25 S l o u g h  700 10.3391.63683 
6 O c t .  25 Mains tem 3000 10.6473.63755 
1 O c t .  25 S i d e  c h a n n e l  3000 10.3685.63282 
1 * Nov. 1 S i d e  c h a n n e l  3000 10.3685.63282 ................................................................. 

Same g r o u p s  o f  k o k a n e e  s u s p e c t e d  

L o c a t i o n  #1 

L o c a t e d  -32 km u p s t r e a m  f r o m  t h e  mouth ,  t h i s  s i d e  c h a n n e l  ( n o  
f l o w )  p o o l  h a d  a n  a p p r o x i m a t e  d e p t h  a n d  v i s i b i l i t y  o f  0.7 .m. T e s t  
r e d d s  were p r e s e n t  a t  t h i s  s i t e .  
Kokanee h o l d i n g .  

L o c a t i o n  #2 

L o c a t e d  -38 km u p s t r e a m  f rom t h e  mouth ,  t h i s  s i d e  c h a n n e l  ( n o  
f l o w )  p o o l  h a d  a n  a p p r o x i m a t e  d e p t h  a n d  v i s i b i l i t y  o f  1.2 m. 
Kokanee h o l d i n g .  

L o c a t i o n  #3 

T h i s  s i d e  c h a n n e l  p o o l  was l o c a t e d  -54 km f r o m  t h e  mouth  
( n e a r  D e l  C ) .  
Kokanee h o l d i n g .  





L o c a t i o n  # 4  

L o c a t e d  - 9 3  km from t h e  mouth ( n e a r  Kwadacha R ) ,  t h i s  main 
s tem g l i d e  had an app rox ima te  d e p t h  and v i s i b i l i t y  of  2 . 0  m .  
Kokanee m i g r a t i n g .  

L o c a t i o n  # 5  

L o c a t e d  -97 km from t h e  mouth ( n e a r  Fox C r e e k ) ,  t h i s  s i d e  
c h a n n e l  p o o l  had an  a p p r o x i m a t e  d e p t h  and v i s i b i l i t y  o f  2 . 0  m .  
Kokanee h o l d i n g .  

L o c a t i o n  #6 

L o c a t e d  -170 km from t h e  mouth ( n e a r  F i s h i n g  L a k e s ) ,  t h i s  
main s t em g l i d e  had an  a p p r o x i m a t e  d e p t h  and  v i s i b i l i t y  of  1 . 5  m .  
Kokanee m i g r a t i n g / h o l d i n g .  

4.0 DISCUSSIONS 

A q u a t i c  R e s o u r c e s  was commissioned by t h e  M i n i s t r y  o f  
Envi ronment  t o  conduc ted  a kokanee spawning s u r v e y  i n  t h e  l o w e r  
F i n l a y  R i v e r  between Oc tobe r  1 0 ,  1990 and November 7 ,  1990.  T h e i r  
s u r v e y - i n d i c a t e d  t h a t  s l o u g h  and  back  c h a n n e l  h a b i t a t  were t h e  
o n l y  a r e a s  where c o n c e n t r a t i o n s  of  kokanee  ( a p p r o x .  6 , 5 7 3 )  were 
o b s e r v e d  i n  t h e  l ower  F i n l a y  R i v e r .  I t  was a l s o  i n d i c a t e d  t h a t  
t h e  g r a v e l  i n  many o f  t h e s e  a r e a s  d i d  n o t  a p p e a r  t o  be  as  
s u i t a b l e  f o r  spawning ( h i g h  f i n e s  c o n t e n t )  a s  t h e  g r a v e l  i n  t h e  
mainstem g l i d e s .  

I t  a p p e a r s  t h a t  t h e  o n l y  c o n c e n t r a t i o n s  of  kokanee  were i n  
t h e  F i n l a y  R i v e r .  Rough c a l c u l a t i o n s  u s i n g  1988  g i l l  n e t t i n g  d a t a  
(Blackman 1 9 9 2 )  and  h y d r o a c o u s t i c  d a t a  ( J o h n s o n  and  Yesak,  1 9 8 9 )  
s u g g e s t s  t h a t  t h e r e  s h o u l d  b e  s i g n i f i c a n t l y  more spawner s  t h a n  
were o b s e r v e d .  

The s e l e c t i v e n e s s  of  t h e  s t o c k  t o  t h e  F i n l a y  R i v e r  s u g g e s t s  
. a t  t h e  W i l l i s t o n  s t o c k  o f  kokanee may have  o r i g i n a t e d  from 
. u t a d e  Lake ,  l o c a t e d  a t  t h e  h e a d w a t e r s  o f  t h e  F i n l a y  R i v e r .  
. i t i a l l y  it was assumed t h a t  t h e  W i l l i s t o n  kokanee  had 

o r i g i n a t e d  f rom t h e  A r c t i c  Lake s t o c k s  a t  t h e  h e a d w a t e r s  of t h e  
P a r s n i p  R i v e r .  There  have been  r e p o r t s  o f  kokanee  i n  t h e  P a r s n i p  
R i v e r  and  some have  been  c a p t u r e d  i n  Tudyah Lake ( t r i b u t a r y  t o  
t h e  P a r s n i p  r e a c h ) .  I f  t h e r e  a r e  kokanee u t i l i z i n g  t h e  P a r s n i p  
Sys tem,  t h e  r u n  t i m i n g  must b e  d i f f e r e n t  a s  no f i s h  were o b s e r v e d  
i n  t h e  r i v e r  d u r i n g  t h e  s u r v e y  p e r i o d .  

Only  t h e  l ower  60 km of  t h e  M e s i l i n k a  and O s p i k a  R i v e r s  were  
s u r v e y e d ,  however t h e s e  a r e a s  had  more t h a n  a d e q u a t e  kokanee 
spawning h a b i t a t .  I t  i s  t h e r e f o r e  d o u b t f u l  kokanee  were p r e s e n t  
i n  t h e  u p p e r  r e a c h e s  of  t h e  two r i v e r s .  



V i s i b i l i t y  was p o o r  i n  t h e  Akie and Osp ika  R i v e r s  due  t o  t h e  
g l a c i a l  n a t u r e  o f  t h e  s y s t e m s .  V i s i b i l i t y  was a l s o  p o o r  i n  t h e  
Pack R i v e r  due t o  t h e  d a r k  c o l o r a t i o n  of  t h e  w a t e r .  I t  i s  
t h e r e f o r e  f e a s i b l e  t h a t  kokanee may have been  p r e s e n t ,  b u t  n o t  
o b s e r v e d  i n  t h e s e  s y s t e m s .  

The Kwadacha R i v e r  ( t r i b u t a r y  of  t h e  F i n l a y  R i v e r )  i s  a  
g l a c i a l  s y s t e m  which was n o t  s u r v e y e d  d u r i n g  t h e  1990 
i n v e s t i g a t i o n .  However, unconf i rmed r e p o r t s ,  i n d i c a t i n g  t h e  
p r e s e n c e  o f  kokanee ,  were r e c e i v e d  a f t e r  t h e  1990 i n v e s t i g a t i o n  
was comple t ed .  

S u r v e y s  o f  t h e  Ominica and  I n g e n i k a  R i v e r s  were c u r t a i l e d  due  
t o  d a r k n e s s  and w e a t h e r  c o n d i t i o n s .  I n s u f f i c i e n t  h a b i t a t  was 
checked  t o  s p e c u l a t e  as t o  t h e  p r e s e n c e  o r  a b s e n c e  o f  kokanee .  

L o c a l  s o u r c e s  had i n d i c a t e d  t h e  p r e s e n c e  o f  kokanee i n  
C l e a r w a t e r ,  N a t i o n  and Cut  thumb R i v e r s .  However, t i m e  
c o n s t r a i n t s ,  o r  t h e  p o s s i b i l i t y  t h e i r  spawning  t i m i n g  may n o t  
have  c o i n c i d e d  w i t h  t h e  i n v e s t i g a t i o n  a r e  a l l  p o s s i b l e  r e a s o n s  
t h a t  none were o b s e r v e d .  T h i s  combined w i t h  t h e  immense s i z e  o f  
t h e  w a t e r s h e d  made it d i f f i c u l t  t o  c o v e r  a l l  p o t e n t i a l  kokanee 
s y s t e m s .  

The c o o l e r  w e a t h e r  may have  o f f s e t  spawning  t imes ,  u n t i l  
sometime a f t e r  t h e  s u r v e y  was c o m p l e t e  ( a f t e r  i c e - u p ) .  
The warmer water t e m p e r a t u r e s  i n  t h e  s i d e  c h a n n e l s  ( u p  t o  5 oC 
warmer t h a n  mains tem)  and  t h e  i n s t a b i l i t y  o f  t h e  main stem may 
have  prompted  spawning i n  s l o u g h  and b a c k - c h a n n e l s .  Numerous 
i n v e s t i g a t i o n s  ( L i s t e r  e t  a l ,  1980; King and Young, 1986;1986b;  
Bonne l ,  1990;  and  Sheng e t  a l ,  1990)  have  found  t h a t  g round water  
f e d  s i d e  c h a n n e l s  a r e  more p r o d u c t i v e  and have  h i g h e r  egg  t o  f r y  
s u r v i v a l  r a t e s  t h a n  mainstem a r e a s .  The t i m i n g  o f  spawning  i n  
ground w a t e r  f e d  s i d e - c h a n n e l s  is  o f t e n  l a t e r  t h a n  s t o c k s  t h a t  
spawn i n  t h e  main r i v e r  b e c a u s e  o f  warmer s u b - g r a v e l  
t e m p e r a t u r e s .  

5.0 RECOMMENDATIONS 

The p o t e n t i a l  i m p o r t a n c e  t o  t h e  f i s h e r i e s  o f  t h e  w a t e r s h e d  
and t h e  l e v e l  o f  enhancement  a c t i v i t i e s  t h a t  may be  d i r e c t e d  
t o w a r d s  t h i s  s p e c i e s  makes it i m p o r t a n t  t o  g a t h e r  b i o l o g i c a l  
background  d a t a .  

A r a d i o  t a g g i n g  program c o u l d  b e  used  t o  d e t e r m i n e  spawning  
t i m i n g  and d i s t r i b u t i o n  of  kokanee i n  t h e  F i n l a y  R i v e r .  Once t h e  
kokanee  a r e  l o c a t e d ,  s c u b a  d i v e r s  c o u l d  be u s e d  t o  examine t h e i r  
c o n d i t i o n .  

A p u b l i c  i n f o r m a t i o n  campaign c o u l d  a l s o  b e  i n i t i a t e d  t o  
g a t h e r  a d d i t i o n a l  i n f o r m a t i o n  on t i m i n g  and d i s t r i b u t i o n .  
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APPENDICIES 



A P P E N D I X  1 

Spawning Survey  Form 

KOKANEE SPAWNING SURVEY '90 

Date :  R i v e r :  Crew: 

SITE HLD/SP T  D V HORTS LIVE COHHENTS 

R I V E R  - Name of  r i v e r  s t u d i e d .  

SITE - Main o r  s i d e - c h a n n e l .  

HLD/SP - H o l d i n g ,  spawning,  o r  m i g r a t i n g .  

T - Type o f  h a b i t a t  b e i n g  u t i l i z e d  ( P o o l ,  r i f f l e ,  r u n  , 
g l i d e ) .  

D ( m )  - Water  d e p t h  t h e  Kokanee a r e  i n .  

V ( m )  - Water  d e p t h  v i s i b i l i t y .  

MORTS - Number of dead  Kokanee. 

L I V E  - Number of  l i v e  Kokanee. 

COMMENTS - 
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