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SUMMARY 

t .  

' .  

r 
1 .  

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

s t u d y  was c o n d u c t e d   d u r i n g   t h e  summer o f  1 9 7 7  i n   t h e   v i c i n i t y  

o f   I m p e r i a l  O i l  d r e d g i n g   o p e r a t i o n s  a t  T u f t   P o i n t ,  N.W.T.  

T h e   p u r p o s e s   o f   t h i s   s t u d y  were t o :  

1) d e t e r m i n e   t h e   s p e c i e s   c o m p o s i t i o n   a n d   r e l a t i - v e  

a b u n d a n c e   o f   f i s h   w i t h i n   t h e   s t u d y   a r e a ;  

2 )  i d e n t i f y   i m p o r t a n t   f i s h   h a b i t a t   z o n e s ;  

3 )  d e t e r m i n e   s p e c i e s   c o m p o s i t i o n ,   s t a n d i n g   c r o p ,   a n d  

d i v e r s i t y   o f   b e n t h i c   m a c r o i n v e r t e b r a t e   a n d   p l a n k t o n  

communit ies  ; 

4) d e t e r m i n e   t h e   f o o d   h a b i t s   o f   t h e   f i s h   s p e c i e s   p r e s e n t  

i n   t h e   s t u d y   a r e a ;  

5)  c o n d u c t   b a s i c   l i f e   h i s t o r y   a n a l y s e s  o f  t h e   m a j o r  

f i s h   s p e c i e s   p r e s e n t ;  

6 )  u s e   t h e   b a s e l i n e   d a t a   t h u s   o b t a i n e d   t o :  

a )   a s s e s s   t h e  e f f e c t s  o f   p r e s e n t   a n d   f u t u r e   I m p e r i a l  

O i l  b o r r o w   o p e r a t i o n s  upon f i s h   p o p u l a t i o n s   i n   t h e  
f 



ii 

area; 

b) form the basis for recommendations to mitigate 

any effects and for guidelines to be  used in planning 

future borrow sites. 

The general conclusions of the study are: 

1. Tuft Point coastal waters support a relatively 

abundant and diverse fish fauna (16 species). The  region 

is of particular importance as a rearing area for the 

juveniles of anadromous species such as ciscoes,  whitefish, 

and inconnu. 

2 .  The most important fish habitat zones are the near- 

shore shallows including bays and lagoons and  the entrance 

areas of bays and lagoons. Fish are not nearly as abundant 

in offshore areas such as the location of the IOL breakwater. 

3 .  Invertebrates are relatively abundant and diverse 

wherever organic mud  and debris can be found ( 3 9  species). 

Where the substrate is primarily sand such as in the vicinity 

of the I O L  breakwater, lower densities of benthic macro- 

invertebrates are present. 

4. Because o f  the proximity to  thk mouth of the east 

channel of the Mackenzie River which contributes to higher 

‘I) 
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w a t e r   t e m p e r a t u r e s   a n d   n u t r i e n t   l e v e l s ,   t h e   p h y t o p l a n k t o n  

communit ies  i n  t h e   T u f t   P o i n t  area a r e   r e l a t i v e l y   a b u n d a n t  

a n d   d i v e r s e  (36 s p e c i e s   p h y t o p l . a n k t o n ) .   Z o o p l a n k t o n  ( 3 3  s p e c i e s )  

a p p e a r   t o   b e  l e s s  a b u n d a n t   i n   t h e   T u f t   P o i n t   t h a n   i n   o t h e r  

a r e a s   o f   t h e   B e a u f o r t   S e a .  

5 .  P r e s e n t   I m p e r i a l  O i l  d r e d g i n g   o p e r a t i o n s   i n   t h e  

T u f t   P o i n t   a r e a  a r e  h a v i n g  l i t t l e  o r  no e f f e c t  upon f i s h ,  

i n v e r t e b r a t e ,  o r  p l a n k t o n   p o p u l a t i o n s .  

6 .  The d r e d g i n g  s i t e  i s  f a r  e n o u g h   o f f s h o r e   t o   b e  

o u t s i d e   o f   t h e   m o s t   i m p o r t a n t   f i s h   h a b i t a t   z o n e s .  The 

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

d e n s i t i e s  a r e  v e r y   l o w   a n d   t h e   s l i g h t   i n c r e a s e s   i n   t u r b i d i t y  

l e v e l s   i n   t h e   i m m e d i a t e   v i c i n i t y   o f   t h e   d r e d g e  s i t e  a r e  

u n l i k e l y   t o   a f f e c t   f i s h ,   i n v e r t e b r a t e s ,  o r  p l a n k t o n  

s i g n i f i c a n t l y .  

B a s e d   u p o n   t h e   r e s u l t s  o f  t h i s   s t u d y ,   i n c l u d i n g  a r ev iew 

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

made. I t  i s  recommended t h a t :  

1. D r e d g i n g   o p e r a t i o n s   w i t h i n   t h e   s t u d y   a r e a  h e  exc luded  

f r o m   t h e   n e a r s h o r e   s h a l l o w s   ( c l o s e r   t h a n  1 m i ? - 1 . 6   k m - - t o  

s h o r e )   a n d  from t h e   v i c i n i t y   o f   o p e n i n g s   i n t o   b a y s   a n d   l a g o o n s .  
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2 .  Removal o f   e x i s t i n g   i s l a n d ,   s h o r e ,   s a n d s p i t ,  o r  

b e a c h   a r e a s   b e   a v o i d e d .  

3 .  E f f e c t s   o f   b r e a k w a t e r   c o n s t r u c t i o n   b e   m o n i t o r e d  

a l o n g   t h e   c o a s t   t o   a v o i d   s i g n i f i c a n t   c h a n g e s   i n   c u r r e n t s   a n d  

e r o s i o n   a n d   d e p o s i t i o n   p a t t e r n s ,  

4 .  F u r t h e r   s t u d i e s   b e   c o n d u c t e d   t o :  

a )   d e t e r m i n e   t h e   e x t e n t   s e a w a r d   o f   t h e   h e a v i l y  

u t i l i z e d   n e a r s h o r e   s h a l l o w   z o n e ;  

b )  d e t e r m i n e   t h e   u t i l i z a t i o n   o f   t h e   o f f s h o r e  

h a b i t a t   z o n e s  by f i s h ,   p a r t i c u l a r l y   e a r l y  l i f e  

h i s t o r y   s t a g e s   o f   m a r i n e   s p e c i e s ;  

c )   m o n i t o r   t u r b i d i t y   a n d   s u s p e n d e d   s e d i m e n t   l e v e l s  

whenever   the  s i t e  o f  d r e d g i n g   o p e r a t i o n s  i s  changed.  
1 



ACKNOWLEDGEMENTS 

W 

W 

W 

W 

W 

W 

We would l i k e   t o   t h a n k   t h e   f o l l o w i n g   p e o p l e   f o r   t h e i r  

c o n t r i b u t i o n s   t o   t h i s   r e p o r t :  

Dr. Pe te r  McCart, s u p e r v i s o r y   a n d   e d i t o r i a l   a s s i s t a n c e ;  

Dr. Dwigh t   Mudry ,   zoop lank ton   i den t i f i ca t ion ;  Mr. Roder i ck  

G r e e n ,   p h y t o p l a n k t o n   i d e n t i f i c a t i o n ;  Dr. P h i l i p   T s u i ,  

Ms. Ri ta  Ford ,   and  Ms. C a r o l   C o a t e s ,   l a b o r a t o r y   a s s i s t a n c e ;  

and Ms. Cec i l i a   Gossen   and  Ms. Joyce H a r r i s ,   m a n u s c r i p t  

p r e p a r a t i o n   a n d   g r a p h i c s .  

We w o u l d   a l s o   l i k e   t o   t h a n k   I m p e r i a l  O i l  p e r s o n n e l  

Mr. George  Green  and ?.lr. Tom Watmore as wel l  a s   t h e   s t a f f  

a t  Camp 208 f o r   t h e i r   e x c e l l e n t   a t t e n t i o n   t o   a l l   o u r   s u p p o r t  

r e q u i r e m e n t s .  



v i  

TABLE OF CONTENTS 



vi i 

PAGE 

P 

63 

63 

65 

66 

76 

78 

79 

7 9  

81 

81 

9 5  

9 7  

97 

98 

9 8  

100 

1 0 3  

103 

1 0 5  

1 0 5  

108 

108 

110 

1 1 0 

112 



v i i i  

PAGE 

1 1 2  

1 1 2  

113 

1 1 7  

1 1 7  

1 1 8  

118 

1 2 3  

1 2 7  

1 3 0  

132 

1 3 4  

136 

1 3 6  

1 3 9  

1 3 9  

1 4 0  

1 4 0  

1 4 0  

1 4 0  

1 4 1  

1 4 2  

1 4 4  

1 4 5  



i x  

LIST OF TABLES 

PAGE 

P 

a 

TABLE 

1. 

2 .  

3. 

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

1 0 .  

11. 

1 2 .  

Spec ies   composi t ion   and   abundance   of  
i n v e r t e b r a t e s   i n  Ekman g r a b   s a m p l e s   a t  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,  
J u l y ,  1 9 7 7  18  

Spec ies   composi t ion   and   abundance  o f  
i n v e r t e b r a t e s   i n  Ekman g r a b   s a m p l e s   a t  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,  
Augus t -September ,  1 9 7 7  2 4  

D e n s i t y  o f  e p i b e n t h i c   a n d   i n f a u n a l  
i n v e r t e b r a t e s   i n   b o t t o m   t r a w l   s a m p l e s   f r o m  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y  of  T u f t   P o i n t ,  
J u l y ,  1 9 7 7  37 

D e n s i t y  o f  e p i b e n t h i c   a n d   i n f a u n a l  
i n v e r t e b r a t e s   i n   b o t t o m   t r a w l   s a m p l e s   f r o m  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,  
Augus t -September ,  1 9 7 7  4 3  

Numbers o f   phy top lank ton   i n   s amples   f rom 
T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,   J u l y  1 9 7 7  54 

Numbers o f  phy top lank ton   i n   s am.p le s   f rom 
T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,   A u g u s t -  
September ,  1 9 7 7  58 

S p e c i e s   c o m p o s i t i o n ,   s t a n d i n g   c r o p ,   a n d  
S h a n n o n - W e a v e r   s p e c i e s   d i v e r s i t y   i n d e x  o f  
z o o p l a n k t o n   c o l l e c t e d  by F a b e r   n e t   a t  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,  
J u l y ,  1 9 7 7  68 

S p e c i e s   c o m p o s i t i o n ,   s t a n d i n g   c r o p ,   a n d  
S h a n n o n - W e a v e r   s p e c i e s   d i v e r s i t y   i n d e x  o f  
z o o p l a n k t o n   c o l l e c t e d   b y   F a b e r   n e t   a t  1 2  
s t a t i o n s   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t ,  
Augus t -September ,  1 9 7 7  . . . . . . . . . . . . . . . . . . . . . . .  7 2  

L i f e   h i s t o r y   t y p e ,  number c a p t u r e d ,   p e r  
c e n t   c o m p o s i t i o n ,   a n d  CPUE ( g i l l n e t  h o u r )  



X 

TABLE PAGE 

f o r   e a c h   s p e c i e s  c a u g h t   i n   g i l l n e t s   i n  t h e  
T u f t   P o i n t   s t u d y  a r e a ,   J u l y - S e p t e m b e r ,  1977  83 

13.  Per  c e n t   c o m p o s i t i o n   a n d   l i f e   h i s t o r y   t y p e  
o f   s p e c i e s   c a p t u r e d   i n   s e i n e s   i n   t h e   T u f t  
P o i n t   s t u d y   a r e a ,   J u l y - S e p t e m b e r ,  1 9 7 7  84 

1 4 .  C a t c h   p e r   u n i t   e f f o r t   a n d   s p e c i e s   c o m p o s i t i o n  
i n   g i l l n e t   s e t s   a t  1 2  s t a t i o n s   i n   t h e   T u f t  
P o i n t   s t u d y  a rea ,  J u l y  1 9 7 7  86 

1 5 .  C a t c h   p e r   u n i t   e f f o r t   a n d   s p e c i e s   c o m p o s i t i o n  
i n   g i l l n e t   s e t s   a t  1 2  s t a t i o n s   i n   t h e   T u f t  
P o i n t   s t u d y   a r e a ,   A u g u s t - S e p t e m b e r ,  1 9 7 7  88 

16 .  S p e c i e s   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   i n   s e i n e   h a u l s   f r o m  1 2  s t a t i o n s   i n  
t h e   T u f t   P o i n t   s t u d y   a r e a ,  < J u l y ,  1977 4 1  

1 7 .  . S p e c i e s   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   i n   s e i n e   h a u l s   f r o m  1 2  s t a t i o n s   i n  
t h e   T u f t   P o i n t   s t u d y   a r e a ,   A u g u s t - S e p t e m b e r ,  
1 9 7 7  92 

18.  Spec ie s   compos i t ion   and   abundance  o f  young- 
o f - t h e - y e a r   f i s h   i n   F a b e r   t o w s   a t  1 2  s t a t i o n s  
i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,   J u l y -  
September ,  1 9 7 7  9 4  

1 9 .  Number and  mean s i z e  o f   y o u n g - o f - t h e - y e a r  
c a p t u r e d   i n   s e i n e s ,   F a b e r   t o w s ,   a n d   b o t t o m  
t r a w l   t o w s   d u r i n g   t h e   J u l y   a n d   A u g u s t -  
Sep tember   s ampl ing   pe r iods  96  

20.  A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d   p e r  
c e n t   s p a w n e r s   f u r  Arc t ic  c i s c o   f r o m   T u f t  
P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  1 0 1  

2 1 .  Food i t e m s  e a t e n  hy Arctic c i s c o   i n   t h e  
T u f t   P o i n t  s t u d y  a r e a ,  1 9 7 7  1 0 4  

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r   l e a s t   c i s c o   f r o m  
T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  1 0 7  

2 2 .  

23. 

2 4 .  

Food i t e m s  e a t e n  by l e a s t   c i s c o   i n   t h e  
T u f t   P o i n t  s t u d y  a r e a ,  1 9 7 7  111 

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r   f o u r h o r n   s c u l p i n  



x i  

a 

TABLE 

f r o m   T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  

2 5 .  

26 .  

2 7 .  

28. 

29 .  

3 0 .  

31. 

32. 

33. 

Food i t e m s   e a t e n  by f o u r h o r n   s c u l p i n  i n  
t h e   T u f t   P o i n t   s t u d y   a r e a ,   1 9 7 7  r - - - - - - - - - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r   h r o a d   w h i t e f i s h  
f r o m   T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,   1 9 7 7  - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r  humpback w h i t e f i s h  
f r o m   T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d  
pe r   cen t   spawners   fo r   i nconnu   f rom  Tuf t  
P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  - - - - - - - - - - - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,   s e x  r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r  Arctic f l o u n d e r  
f r o m   T u f t   P o i n t   a n d   a d j a c e n t  a r e a s ,  1 9 7 7  - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,  sex r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r   s a f f r o n   c o d   f r o m  
T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  - - - - - - - - - -  

Food i t e m s  e a t e n  by s a f f r o n  c o d   i n   t h e  
T u f t  P o i n t  s t u d y  a r e a ,  1 9 7 7  - - - - - - - - - - - - - - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,  s e x  r a t i o ,   a n d  
p .e r   cen t   spawners  f o r  b o r e a l  smelt from 
T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  - - - - - - - - - -  

A g e - l e n g t h   r e l a t i o n s h i p ,  s e x  r a t i o ,   a n d  
p e r   c e n t   s p a w n e r s   f o r   P a c i f i c   h e r r i n g  
from T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7  - - - - -  

PAGE 

115 

1 1 9  

1 2 2  

126 

128 

131. 

133  

135 

137 

138  



x i i  

LIST OF FIGURES 

PAGE FIGURE 

1. 

2 .  

3. 

4 .  

5. 

6. 

7 .  

8. 

9 .  

1 0 .  

S t u d y   a r e a   a n d   s a m p l i n g   s t a t i o n s ,   T u f t  
P o i n t   a n d   a d j a c e n t   c o a s t a l   a r e a s   f i s h e r i e s  
p r o j e c t ,  1 9 7 7  4 

P e r   c e n t   c o m p o s i t i o n  by major  t a x a   f o r  
i n v e r t e b r a t e s   f r o m  Ekman g r a b  samples  - - - - - - - -  1 7  

Per c e n t   c o m p o s i t i o n  b y   m a j o r   t a x a   f o r  
i n v e r t e b r a t e s   f r o m   b o t t o m   t r a w l   s a m p l e s  - - - - - -  36 

C o m p a r i s o n   o f   g r o w t h   c u r v e s   f o r   A r c t i c   c i s c o  
f r o m   s i x   l o c a t i o n s   a l o n g   t h e   B e a u f o r t   S e a  
c o a s t   i n  Canada  and  Alaska - - - - - - - - - - - - - - - - - - -  1 0 2  

Leng th - f r equency  f o r  l e a s t   c i s c o  from 
T u f t   P o i n t   a n d   a d j a c e n t   c o a s t a l   a r e a s  - - - - - - - -  106 

Comparison  of  growth  curves f o r  l e a s t   c i s c o  
f r o m   f i v e   l o c a t i o n s   a l o n g   t h e   B e a u f o r t  
Sea   coas t   i n   Canada  I __ - - - - - - - - - - - - - - - - - - - - - - -  1 0 9  

L e n g t h - f r e q u e n c y   f o r   f o u r h o r n   s c u l p i n  from 
T u f t   P o i n t   a n d   a d j a c e n t ,   c o a s t a l   a r e a s  - - - - - - - -  1 1 4  

Compar ison   of   g rowth   curves   for   fourhorn  
s c u l p i n   f r o m   f o u r   l o c a t i o n s   a l o n g   t h e  
Beaufo r t   Sea   coas t   i n   A laska   and   Canada  - - - - - -  1 1 6  



x i i i  

LIST OF PLATES 

PLATE  PAGE 

1. View west f rom T u f t   P o i n t ,   B a r g e  Camp 2 0 8 ,  
I O L  b r e a k w a t e r ,   a n d   d r e d g i n g   o p e r a t i o n  ------: 6 

2 .  E p i b e n t h i c  trawl u s e d   f o r   s a m p l i n g   b o t t o m -  
d w e l l i n g   m a c r o i n v e r t e b r a t e s   a n d   f i s h  - - - - - - - - -  6 



I 

I I N T R O D U C T I O N  

I n   J u n e ,  1 9 7 7 ,  Aqua t i c   Env i ronmen t s   L imi t ed   o f   Ca lga ry ,  

A l b e r t a ,  was c o n t r a c t e d   b y   I m p e r i a l  O i l  L i m i t e d   t o   c o n d u c t  

b a s e l i n e   s t u d i e s   o f   t h e   f i s h ,   a q u a t i c   i n v e r t e b r a t e ,   a n d  

p l a n k t o n   p o p u l a t i o n s   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t ,  N.W.T. 

B r i e f l y ,   t h e   p u r p o s e s  o f  t h e s e   s t u d i e s   w e r e   t o :  

1 )   d e t e r m i n e   t h e   s p e c i e s   c o m p o s i t i o n   a n d   r e l a t i v e  

a b u n d a n c e   o f   f i s h   w i t h i n   t h e   s t u d y   a r e a ;  

2 )  i d e n t i f y   i m p o r t a n t   f i s h   h a b i t a t   z o n e s ;  

3 )  d e t e r m i n e   s p e c i e s   c o m p o s i t i o n ,   s t a n d i n g   c r o p ,   a n d  

d i v e r s i t y  of  b e n t h i c   m a c r o i n v e r t e b r a t e   a n d   p l a n k t o n   c o m m u n i t i e s ;  

4 )  d e t e r m i n e   t h e   f o o d   h a b i t s   o f   . t h e   f i s h   s p e c i e s   p r e s e n t  

i n   t h e   s t u d y   a r e a :  

5 )  c o n d u c t   b a s i c   l i f e   h i s t o r y   a n a l y s e s  o f  t h e   m a j o r   f i s h  

s p e c i e s   p r e s e n t ;  

6)  t o   u s e   t h e   b a s e l i n e   d a t a   t h u s   o b t a i n e d   t o :  

a )  a s s e s s   t h e   e f f e c t s  o f  p r e s e n t   a n d   f u t u r e   I m p e r i a l  
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Oil borrow  operations  upon  fish  populations  in  the  area; 

b) form the b a s i s  for  recommendations  to  mitigate 

any  effects  and  for  guidelines to be  used  in  planning f u t u r e  

borrow  sites. 
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THE STUDY AREA 

T u f t   P o i n t  is  l o c a t e d   a p p r o x i m a t e l y  4 0  km ( 2 5  m i l e s )  

n o r t h e a s t  o f  Tuktoyaktuk ,  N.W.T. ,  o n   t h e   B e a u f o r t   S e a   c o a s t .  

The E a s t   C h a n n e l   o f   t h e   M a c k e n z i e   R i v e r   e n t e r s   t h e   B e a u f o r t  

Sea 32 km ( 2 0  m i l e s )   f u r t h e r   t o   t h e   w e s t   a n d   h a s  a p ro found  

e f f e c t  upon t h e   a q u a t i c   f l o r a   a n d   f a u n a  of  t h e   a r e a .  

The   t opography   a round   Tuf t   Po in t  i s  g e n e r a l l y   c h a r a c t e r i z e d  

by r o l l i n g   s a n d   h i l l s   m o s t l y  1 5  m ( 5 0  f t )  or l e s s   i n   h e i g h t .  

T h e r e   a r e   o c c a s i o n a l   p i n g o s   i n   t h e   a r e a   a n d   o n e   o r  two h i l l s  

s ' l i g h t l y   o v e r  30 m ( 1 0 0  f t )   i n   e l e v a t i o n .  The c o a s t  i t s e l f  

i s  c h a r a c t e r i z e d  by e r o d i n g   s a n d   c l i f f s   a n d   b e a c h e s   a n d   l o n g  

low s a n d   s p i t s .  

The l a r g e   s a n d   d e p o s i t s  common t o   t h e   T u f t   P o i n t   r e g i o n  

e x t e n d   f b r   c o n s i d e r a b l e   d i s t a n c e   u n d e r   t h e   s e a   a n d   a r e   t h e  

s o u r c e   o f   m a t e r i a l  f o r  I m p e r i a l  O i l  L i m i t e d ' s   b o r r o w   o p e r a t i o n s  

i n   t h e  area.  

F i g u r e  1 shows t h e   s t u d y   a r e a   a n d   s a m p l i n g   s t a t i o n s  

e x t e n d i n g  from Hutch i son  Bay west a n d   s o u t h   i n c l u d i n g  a l a r g e  

unnamed i n l a n d   b a y   a p p r o x i m a t e l y  9 . 6  km ( 6  m i l e s )   s o u t h  o f  

T u f t   P o i n t .   A l s o   i n d i c a t e d  i s  t h e   l o c a t i o n   o f   t h e   b r e a k w a t e r  

c r e a t e d  t o  s h e l t e r   I m p e r i a l  O i l  d r e d g i n g   a n d   b a r g e   l o a d i n g  

f a c i l i t i e s .  
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P l a t e  1 is  a n   a e r i a l   v i e w   w e s t   f r o m   T u f t  P o i n t  showing 

t h e   b a r g e   a t  Camp 2 0 8 ,  t h e   a r t i f i c i a l   b r e a k w a t e r ,   a n d   t h e  

s i t e  o f  t h e   b o r r o w   o p e r a t i o n s .  
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! 

PLATE 1. View  west  from  Tuft  Point,  Barge  Camp 208 
(right  center); IOL breakwater  and  dredging 
operation  (top center). 

PLATE  Epibenthic  trawl  used f o r  sampling  bottom- 
dwelling  macroinvertebrates  and  fish. 
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WATER QUALITY STUDIES 

Methods 

Selected water quality parameters were measured during 

the July and August-September sampling periods. 

500 ml samples were collected from below the surface at 

each o f  12 sampling stations. In addition, a transect was 

taken inside the Imperial Oil breakwater in the immediate 

vicinity of dredging operations. 

Water samples were returned to  the laboratory for analysis 

including determinations o f  specific conductivity (Beckman 

R B 4 - 2 5 0  Solu Bridge), pH (Radiometer pH  meter,  Type  29,  with 

GK 2311C electrode), turbidity (Hach Node1 2100A turbidimeter), 

suspendea solids (gravimetric method, dried at 180  C), and 

salinity (chloride titration method). 

Temperature (pocket  thermometer)  and dissolved oxygen 

(Hach OX-10 oxygen kit) were measured in  the  field. 

Results 

Tables 1 and 2 summarize water q,uality data for each o f  

the sampling periods. The  Tuft Point region lies within a 



T u r b i d i t y   S u s p e n d e d   C o n d u c t i v i t y  
Temp. D . O .  S h a k e n   S e t t l e d   S o l i d s  umhos/cm S a l i n i t y  

' S t a t i o n  Date ( C )  (mg/l) (FTU)  (FTU)  (mg/ 1) @ 25 c mg/l  NaCl PH 
J U L Y  

1 23 11 
2 2 2  11 
3 2 1  11 
4 2 1  8 
5 1 7  7 
6 1 6  4 
7 1 7  7 
8 1 6  5 
9 1 8  6 

1 0  1 8  7 
11 1 9  11 
1 2  1 9  1 2  

B r e a k w a t e r   T r a n s e c t  
A 1 7  7 
B 1 7  7 
C 1 7  7 
D 1 7  7 
E 1 7  7 
F* 1 7  7 
G 1 7  7 

9 4 .0  
9 6 . 1  
9 1 . 9  

1 0   1 . 6  
1 0  3.7 
11 6.2  
1 0  2 . 3  
11 3 . 7  
1 0  4 . 5  
1 0  2 . 3  

9 3 . 1  
8 3 .9  

1 0   9 . 8  
1 0   7 . 1  
1 0  5 .0  
1 0   2 . 4  
1 0  3 .0  
1 0  28 .0  
1 0   4 . 0  

0 .4  
0 .5  
0 . 5  
0 . 3  
0 . 4  
0 .7  
0 . 3  
0 .7  
0 . 5  
0 .6  
0 . 5  
0 .7  

0 . 7  
0 . 5  
0 . 4  
0.4 
0 . 3  
1 . 3  
0 . 4  

1 1 . 4  
1 3 . 4  

8 . 3  
5 . 1  
8 . 3  

1 4 . 6  
8 .0  

11.1 
1 1 . 4  

5 .4  
9 . 1  

1 7 . 4  

1 8 . 3  
1 4 . 6  
1 0 . 3  

6 .6  
7 . 1  

70.8 
1 1 . 4  

31 ,815  
1 6 , 8 0 0  
1 7 , 8 5 0  
33 ,705  
31 , 500 
34 , 650 
32 , 130  
32,550 
1 3 , 7 5 5  
12 ,180  
13 ,440  

9 ,502  

31 , 500 
31 ,605  
32 , 550 
32 ,025  
3 1  , 710 
32 , 550 
31 ,815  

21,430 
10 ,400  
10 ,400  
23 , 900 
20,600 
23,500 
21,000 
21,430 

8,700 
8 ,080  
8 , 5 7 5  
5 ,625  

21,000 
20.600 
20 , 600  
22,250 
21,400 
21,430 
21,850 

7.2 
7.2 
7 . 4  
7.4 
7.4 
7.4 
7 . 1  
7 . 3  
7 . 5  
7 .5  
7 .4  
7 . 1  

7.4 
7.4 
7 .4  
7.4 
7 . 3  
7 . 1  
7 . 2  

* S a m p l e   t a k e n   i n   i m m e d i a t e   v i c i n i t y  of  d r e d g e   i n t a k e .  

1 " f  ~ J J . 1 . J . J  1 I 1 I I I ~ J  1 . 1 .  I 



TABLE 2 .  Water q u a l i t y  summary. 

T u r b i d i t y   S u p e n d e d   C o n d u c t i v i t y  
Temp. D . O .  Shaken  S e t t l e d  S o l i d s  pmhos/cm S a l i n i t y  

S t a t i o n  Date ( C )  (mg/l) (FTU). ( F W  (mg/ 1) @ 25 C mg/l NaCl PH 
AUG, 

1 30 7 .5  1 0  6 . 5  0 .7  1 4 . 4  24 , 308 1 4 , 5 0 0  7 .5  
2 30 8 9 . 8  . 8 . 8  0 . 8  18 .8  22 ,145  1 2 , 3 5 0  6 . 4  
3 30 8 9 . 8  4 . 0  0.9 1 3 . 2  1 9 , 8 7 9  1 1 , 7 7 5  7 .6  
4 30 8 9 . 6  6 .8  0 .7  1 1 . 6  13 ,390  7 ,425  7 .5  
5 27 6 11 9 . 7  0 .8  15 .2  31 ,930  20,200 6 . 5  
6 28 . 7 1 0  1 4 . 0  1.1 53.2 25,647 1 5 , 3 0 0  

8 28 7 1 0  1 8 . 0  1.1 44.8 26,574 16 ,520  
7 27 6 11 2 . 8  0 . 8  1 4 . 8  32 , 960 21,000 

9 31 9 . 5  9 .4  4 .2  0 .7  1 4 . 0  25,956 1 5 , 2 0 0  
1 0  3 1  9 9 . 2  3 . 0  0 .8  8 .4  29 ,973  1 8 , 3 0 0  

11 2 11 9 5 .7  0 . 8  1 9 . 6  28,634 1 7 , 2 0 0  
1 2  2 7 .5  10 3 .7  1 . 5  5 .2  28,634 17 ,800  

SEPT 

7 . 1  
6 . 6  
7 .6  
7 .5  
7.4 

7 .6  
7 .9  

Breakwater T r a n s e c t  
A 2 6 1 0 . 6  ' 1 1 . 0  0 . 5  1 8 . 4  1 2 , 0 5 1  6 ,200  7 . 8  
B 2 6 1 0 . 6  9 . 4  0 . 4  15 .2  1 1 , 0 2 1  6 ,000  7 .5  
C 2 6 1 0 . 6  1 0 . 0  0 . 7  1 8 . 4  1 1 , 0 2 1  5 ,920  7.4 
D 2 6 1 0 . 6  7.4 1.1 1 8 . 8  11 ,330  6 ,000  7 . 3  
E 2 6 1 0 . 6  1 1 . 0  0.7 1 9 . 2  1 4 , 7 2 9  7 ,650  7.4 

1 
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broad mixing zone where the turbid fresh water  of the Mackenzie 

River becomes mixed with the clear salt water of the Beaufort 

Sea. The broad range in values for conductivity,  salinity, 

and to some degree turbidity and suspended sediments can be 

accounted for  by this mixing action. Wind-induced currents 

are probably the single most important factor influencing the 

mixing of fresh and salt water in the Tuft Point region. 

Salinities ranged from 5,625 to 23,900 mg/l  NaCl  in July 

and from 5,920 to 21,000 mg/l NaCl in August-September. As 

an example of the changes in salinity that can occur due to 

wind-induced  currents, salinity values from Stations 5 and 7 

can be compared to the salinity values for the breakwater 

transect in Table 2 .  Stations 5 and 7 are located in the 

vicinity of the Imperial Oil breakwater. On August 27 

salinities in  the vicinity o f  the breakwater ranged between 

20,200 and'21,OOO  mg/l NaC1. On September 2, salinities from 

the same area ranged between 5,920 and 7 , 6 5 0  mg/l NaC1. During 

this six day period, wind direction had shifted abruptly from 

a prevailing easterly flow to a strong westerly flow. Specific 

conductivities show corresponding changes in values. 

Turbidity and suspended sediment values ranged between 

1.6 and  6.2  F.T.U. and 5.1  and  17.4 mg/l,  respectively, for 

Stations 1-12 during the July sampling period. Samples taken 

on a transect behind the breakwater through the area affected 

I) 

I) 



W 

W 

W 

by the Imperial Oil dredging operations generally showed 

turbidity and suspended sediment values comparable to those 

found elsewhere in the study area. The exception was one 

sample from Station F (Table 1) which  was taken in the 

immediate vicinity of the dredge intake. Increases in 

turbidity and suspended sediment values due to Imperial Oil's 

dredging operations appear to be minimal and limited in extent, 

due  mainly  to the lack of silt and organic debris in the sand 

deposits being mined. 

During the August-September sampling period turbidity 

and suspended sediment values were generally higher than those 

which occurred in July (Table 2). Values ranged from 3.0 to 

18.0 F . T . U .  and 5 . 2  to 5 3 . 2  mg/l for turbidities and suspended 

sediments, respectively. These increases were most likely 

the result o f  the shift in wind direction from east to west 

and increased wave action due to stormy seas. Values from a 

transect taken behind the Imperial oil  breakwater once again 

indicate only slight increases in turbidities and suspended 

sediment concentrations due to the dredging operations. 

High levels of dissolved oxygen were found consistently 

throughout the study area (range 8 to 11 mg/l). Water 

temperatures ranged from 4 to 1 2  C in July and 5 to 11 C in 

August-September. Values for pH ranged from 7.1  to 7.5 in 

July and from 6.4 to 7.9  in August-September. 
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INVERTEBRATE  STUDIES 

Methods 

Macroinvertebrates were collected at each of the 12 

sampling stations (Figure 1) during July (16-23) and August- 

September (27-2) field trips. 

Two methods were used  to obtain samples of the organisms 

present. A weighted Ekman prab sampler (surface area 232.3 cm', 

depth 7-10  cm, sample size)(Hudson,  1970) was used to collect 

epibenthic (those organisms which live on the substrate) and 

infaunal  (those organisms which live in the substrate) organisms. 

At each sample site,  a transect of 5 grab samples was taken. 

Samples were washed in a  screen-bottomed bucket and placed ". 

in plastic containers. 

In addition, a  1  m epibenthic trawl was used at  each 

sample site (Plate 2). The trawl was towed across the 

substrate for a period of 3 to 4 minutes for an average distance 

of approximately 900  m. A Tsuruni-Seiki (Model 10-1971)  flow 

meter was used to standardize tow distances so that catch-per- 

unit-effort calculations could be  made. 

All invertebrate samples were preserved in a 5 %  formalin 

solution. Rose bengal dye was added to the formalin to stain 
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F 

t h e   o r g a n i s m s   f o r   e a s i e r   s o r t i n g   i n   t h e   l a b o r a t o r y .   I n   t h e  

l a b o r a t o r y ,   i n v e r t e b r a t e s  were h a n d   c o u n t e d   a n d   i d e n t i f i e d  

u s i n g  a Wild M4 b i n o c u l a r   m i c r o s c o p e .   O r g a n i s m s   w e r e  

i d e n t i f i e d   t o   m a j o r   t a x a   a n d   t h e   s p e c i e s   a n d / o r   g e n e r a   p r e s e n t  

w e r e   r e c o r d e d .   T h e   p r i n c i p a l   t a x o n o m i c   r e f e r e n c e s   u s e d   w e r e :  

C a n a d i a n   A r c t i c   E x p e d i t i o n   ( 1 9 1 8 ) ,  Fraser and  Hansen  (1939- 

1 9 7 4 ) ,   G r a i n g e r   ( 1 9 5 4 ) ,   B o r r a d a i l e  e t  ai!. (1955) ,   Dav i s   (1955) ,  

\ 

El l i s  ( 1 9 5 5 ) ,  E l l i s  (1960) ,   Gosner   (1971) ,   Banse  and  Hobson 

(1974) ,   Carey  e t  ai!. (1974) ,   Crane   and   Cooney  (1975) ,   Kendel  

S h a n n o n - W e a v e r   s p e c i e s   d i v e r s i t y   i n d i c e s   ( S h a n n o n   a n d  

Weaver ,   1949)   were  computed  for  a l l   i n v e r t e b r a t e   s a m p l e s  by 

the   mach ine   fo rmula  o f  Lloyd e t  ai!. ( 1 9 6 8 ) .   T h i s   f o r m u l a  i s :  

where:  C = 3.32193 

N = t o t a l  n u m b e r   o f   i n d i v i d u a l s  

n i =   t o t a l   n u m b e r   o f   i n d i v i d u a l s   i n   t h e  ith s p e c i e s  

S p e c i e s   d i v e r s i t y  i s  dependen t   on   t he   number   o f   spec ie s  

( r i c h n e s s )   a n d   t h e   d i s t r i b u t i o n  o f  i n d i v i d u a l s  among t h e  

s p e c i e s   ( e v e n n e s s ) .   S h a n n o n   a n d   W e a v e r ' s   i n f o r m a t i o n  

t h e o r e t i c a l   m e a s u r e   o f  mean s p e c i e s   d i v e r s i t y   p e r   i n d i v i d u a l  

I 
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(a)  is sensitive to, and increases with, both species 
richness and  evenness. The value of a is proportional to 
the uncertainty of identification of an individual selected 

at random from a  multi-species population. In general, a 
values range from zero to  any positive number, but are 

seldom greater than 10. The d value is 'at a minimum when all 

individuals belong to the same  species, whereas is  at a 

maximum value when each species contains the same number of 

individuals. 

Present studies were oriented toward examining species 

compostion and distribution of invertebrates in the vicinity 

of  Tuft Point to determine the effect of present development 

activity and  to provide baseline data for future development. 

Benthic organisms have been found to be relatively sensitive 

indicators of environmental disturbance due to their long 

life histories and central postion in the food chain, as 

well as their lack of mobility and their sensitivity to 

physico-chemical stress (MacKenthum, 1969; Cairns and Dickson, 

1971). 

Various sampling techniques utilized to examine inverte- 

brate fauna place emphasis on different aspects of the community 

and tend to  vary considerably in sampling efficiency (Flannagan, 

1970). Ekman grabs tend to emphasize the infaunal organisms 

while bottom trawls capture epibenthic organisms most 

efficiently (Griffiths e t  al., 1977). 

a 
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R e s u l t s  

A v a i l a b l e   i n f o r m a t i o n  on t h e   i n v e r t e b r a t e   f a u n a  o f  B e a u f o r t  

S e a   c o a s t a l   a r e a s  i s  e x t r e m e l y   l i m i t e d   a n d   s e l d o m  i.n s u f f i c i e n t  

d e t a i l   t o   p r o v i d e  a b a s e l i n e   a d e q u a t e   f o r   m o n i t o r i n g   t h e  

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

d a t e   i n c l u d e  E l l i s  (1960) ,   Ca rey  et aZ. ( 1 9 7 4 1 ,  Crane  and 

Cooney ( 1 9 7 5 ) ,  G r i f f i t h s  e t  aZ. (1975,   1977) ,   Wacasey  ( 1 9 7 5 ) ,  

and   S l aney  ( 1 9 7 7 a ) .  

I n  t h e   B e a u f o r t  Sea,  i n v e r t e b r a t e   c o m m u n i t i e s  i n  l e s s  

t h a n  2 m o f   w a t e r   c o n s i s t   a l m o s t   e x c l u s i v e l y   o f   e p i b e n t h i c  

o r g a n i s m s   ( t h o s e   l i v i n g   o n   o r   n e a r   t h e   s u b s t r a t e )   b e c a u s e  

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

m o n t h s   e l i m i n a t e s  most organisms  (Crane   and   Cooney,   1975;  

G r i f f i t h s  e t  a l . ,  1 9 7 7 ) .  W a c a s e y   ( 1 9 7 5 )   r e p o r t s   t h a t   b o t h  

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

w i t h   g e n e r a l l y   h i g h e r   d e n s i t i e s  o f  i n v e r t e b r a t e s  in a r e a s  

g r e a t e r   t h a n  1 0  m i n   d e p t h .   S i n c e   t h e   p r e s e n t   s t u d y  was 

c o n d u c t e d   i n   a r e a s   l e s s   t h a n   1 0  m i n   d e p t h ,   t h e   d e n s i t i e s  o f  

i n v e r t e b r a t e   f a u n a   r e p o r t e d   t e n d   t o  b e  s l i g h t l y   l o w e r   t h a n  i n  

a r e a s   f u r t h e r   o f f s h o r e   ( S l a n e y ,   1 9 7 7 a ) .  

Ekman Grabs 

S tand ing   Crop  

I n   J u l y ,  Ekman g r a b s   a t   s t a t i o n s   i n   t h e   v i c i n i t y   o f   T u f t  
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Po in t   ave raged   2863   o rgan i sms /m2   ( r ange  4 4 - 1 0 , 1 4 7  o rgan i sms /m*)  

i n c r e a s i n g   t o  3694  organisms/m2  ( range   245-18 ,106   organisms/m2)  

i n   s a m p l e s   t a k e n   i n  l a t e  A u g u s t - e a r l y   S e p t e m b e r   ( T a b l e s  3 and 4 ) .  

S l a n e y   ( 1 9 7 7 )   r e p o r t s   d e n s i t i e s   f r o m  0 t o  3959  organisms/m2 

i n  Ekman g r a b s   f r o m   t h e   T u f t   P o i n t   s t u d y   a r e a .  

D u r i n g   b o t h   s a m p l i n g   p e r i o d s ,   t h e   h i g h e s t   s t a n d i n g  

c r o p s   w e r e   r e c o r d e d  a t  S t a t i o n s  1 ( a t  the   mouth   o f   Beluga   Bay)  

and  1 2  ( i n   t h e  unnamed b a y ) .   S t a n d i n g   c r o p s   i n   t h e   v i c i n i t y  

o f   d r e d g i n g   a c t i v i t y   ( S t a t i o n s  5 and  7 )  w e r e   r e l a t i v e l y  low 

( r a n g e   1 3 2 - 1 1 1 3   o r g a n i s m s / m 2 ) .   S i m i l a r   c o a r s e   s a n d   s u b s t r a t e s  

a t  S t a t i o n s  4 ,  9 ,   and  1 0  a l s o   c o n t a i n e d   r e l a t i v e l y   l o w  

s t a n d i n g   c r o p s   d u r i n g   b o t h   s a m p l i n g   e f f o r t s   ( r a n g e   4 4 - 1 1 1 7  

o r g a n i s m s / m 2 ) .   T h e   u n s t a b l e   n a t u r e   o f   t h e   c o a r s e   s a n d   a t  

t h e s e   s t a t i o n s   p r o b a b l y   e l i m i n a t e d   m o s t   o f   t h e   i n f a u n a l  

o r g a n i s m s   t h u s   r e d u c i n g   s t a n d i n g   c r o p .  

I n f a u n a l   p o l y c h a e t e s ,   p e l e c y p o d s ,   a n d   o l i g o c h a e t e s   w e r e  

abundan t  a t  m o s t   s t a t i o n s   i n   t h e   s t u d y  a rea  and   compr i sed  

m o s t   o f   t h e   t o t a l   s t a n d i n g   c r o p   ( F i g u r e  2 a n d   T a b l e s  3 and  4). 

The r e l a t i v e   a b u n d a n c e  o f  c r u s t a c e a n s   i n c r e a s e d   s l i g h t l y   f r o m  

t h e   J u l y   s a m p l i n g   t o   t h e   A u g u s t - S e p t e m b e r   s a m p l i n g  ( 5 . 6 %  t o  

1 0 . 9 % ) ,   w h i l e   p e l e c y p o d s   d r o p p e d   s l i g h t l y   ( 2 6 . 0 %   t o  1 7 . 7 % ) .  

A l l  o t h e r   m a j o r   g r o u p s   h a d   a p p r o x i m a t e l y   t h e   s a m e   p e r c e n t a g e  

o f   t o t a l   s t a n d i n g   c r o p   d u r i n g   b o t h   s a m p l i n g   e f f o r t s .   O t h e r  

a u t h o r s   r e p o r t  t h a t  p o l y c h a e t e s ,   o l i g o c h a e t e s ,   m o l l u s c s ,   a n d  
I 



1 7  

J 
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FIGURE 2. Per cent composition by major  taxa for invertebrates 
from Ekman g r a b  samples, T u f t  P o i n t  fisheries 
project, 1977. 



TABLE 3 .  Species composition and abundance of invertebrates in Ekman grab samples at 
12 stations in  the vicinity o f  Tuft  Point, July, 1977. All values are number 
of organisms per m2. Unidentifiable organisms are got  included in calculation 
of diversity index. xN=mean number of organisms;  xt=mean taxonomic diversity; 
xd=mean diversity index. 

Species Station: 1 2 3 4 5 6  7 
Annelida 
Polychaeta 
Ampharete  Vega 
Ampharete Sp.  
Artacama  probose idea  
C i r r a t u Z u s  Sp. 
Lumbr iner i s  sp. 
M a l a c o c e r o s   f u Z i g i n o s u s  
Micronephthys   minuta  
P r i o n o s p i o   c i r r i f e r a  
T e r e b e l l i d e s   s t r o e m i ?  
Polychaeta s p .  A 
Polychaeta sp. B 
Polychaeta sp.  C 
unidentified Polychaeta 

PeZosco lex  sp. 
Oligochaeta sp. A 

Oligochaeta 

Chordata 
Ascidiacea 

A s c i d i a  sp.? 

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  
Apherusa   gZaciaZis  
B o e c k o s i m u s   a f f i n i s  
Gammarus l o c u s t u s  
Gammarus o c e a n i c u s  
Gummarus s p .  

122 374 

35 
35 4 4  35 

583 
7665 9 6  
731 87 1209 

9 
9 

131 

400 470 

9 
9 

383 

(Continued) 

9 

26 
52 
17 

17 

26 

9 

17 

17 
35 

9 

1235 
9 

9 
9 

78 
9 

1 . 1 . 1 . 1 . 1 . J . J . J . 1 . 1 . 1 . 1  I .  

26 
174 

1 . 1  

9 

9 

1 .  1 . 1  



TABLE  Continued. 

Species  Station: 1 2 3 4 5 6 7 
Gammaracanthus l o r i c a t u s  
Monoculodes  lat imanus 9 
O n i s i m u s   l i t t o r a l i s  
Para themis to   abyssorum 
Pon topore ia  s p .  
P r i n c i l l i n a   a r m a t a  9 9 
Weyprech t ia  sp.? 
unidentified  Amphipoda 

Cumacea 

Isopoda 

Mysidacea 

D i a s t y  l i s  r a t h k e i  

Mesidotea  entomon 

M y s i s   r e l i c t a  

Mollusca 
Pelecypoda 

C y r t o d a r i a   k u r r i a n a  
Macoma c a l c a r e a  
P o r t l a n d i a   a r c t i c a  

Nematoda 
Chromadora sp.? 

Nemertina 
Nemertina sp. A 

Porifera 
Porifera  sp. A 

Priapulida 
H a l i c r y p t u s   s p i n u z o s u s  
P r i a p u l u s   c a u d a t u s  

17 1 7  

44 

96 
78 

9 

9 

2 0 0  

2 6  

9 

9 9 
9 

2 3 5  9 9 9 

4 4  2 6  

435  87  17  70 

9 35 

1 7  9 

4 7 0  
1 0 7 9  

9 

9 

3 5  
9 9 

70  113  17 
1 2 2  

9 

35 

2 6  

(Continued) 



N 
0 

TABLE 3 .  Continued. 

S t a t i o n :  1 2 3 4 5 6 7 

TOTAL ORGAN1 SMS/m2 1 0 , 1 4 7   7 1 5  4 , 5 4 4  70   288   1 ,941  132  

NUMBER OF SPECIES ' 1 7  9 18  5 9 1 8  6 

DIVERSITY INDEX 1 . 3 0   1 . 8 0  2 .96  2 . 1 7  2 .64   2 .10  1 . 9 6  

(Con t inued)  

1 . . - I  . . I  1 1 i . J  -1 .. 1 . I -I . I .I . 1  = . . I  L .J : 1 . 1 1 .1 . "1 
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TABLE 3 Continued. 

average 
number 

Species Station: 8 
Annel ida 

9 10 11 12  per m2 

444 704 3993  470.5 

9 3.7 

Polychaeta 
Ampharete  Vega 
Ampharete s p .  9 

0.8 

Artacarna  proboscidea 9 0.8 
C i r r a t u l u s  s p .  
L u m b r i n e r i s  s p .  

16.0 
M a l a c o c e r o s   f u z i g i n o s u s  

54.4 
Microneph thys  minuta  771.4 
P r i o n o s p i o   c i r r i f e r a  226.8 
T e r e b e Z l i d e s  s t roemi?  

6.6 

Polychaeta s p .  A 
0.8 

Polychaeta s p .  B 0.8 
Polychaeta s p .  C 
unidentified Polychaeta 21.8 

P e l o s c o Z e z  s p .  310.2 
Oligochaeta sp .  A 

5.8 

- 

Oligochaeta 

78 

9  17 26 
70 

1262 200 
209 339 
9 

9 

9 

183 

25 61 

252 304 470 
52 

Chordata 
Ascidiacea 

A s c i d i a  s p . ?  

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  
A p h e r u s a   g l a c i a l i s  9 
B o e c k o s i m u s   a f f i n i s  96  
Gammarus l o c u s t u s  26  
Gamrnarirs o c e a n i c u s  
Cammarus sp - 

9 

(Continued) 

9 

17 17 

0.8 

0.8 
1.5 
8.0 

11.6 
19.5 - 

N 
CI 



N 
N 

Monoculodes  lat imanus 
O n i s i m u s   l i t t o r a l i s  
Para themis to   abyssorum 
P o n t o p o r e i a  sp .  
P r i n c i l l i n a   a r m a t a  
Y e y p r e c h t i a  s p . ?  
u n i d e n t i f i e d  Amphipoda 

D i a s t y l i s   r a t h k e i  

Me-sidotea  entomon 

Mysis r e l i c t a  

Cumacea 

I sopoda  

31ys i d a c e a  

1. lol lusca 
Pe lecypoda  

C y r t o d a r i a   k u r r i a n a  
Macama c a l c a r e a  
P o r t Z a n d i a   a r c t i c a  

Nematoda 
Chromadora s p . ?  

Nemer t ina  
Nemer t ina  s p .  A 

P o r i f e r a  
P o r i f e r a  s p .  A 

P r i a p u l i d a  
a a l i c r y p t u s   s p i n u Z o s u s  
Pr iapu  Zus cauda tus  

TABLE 3 . Cont inued .   ave rage  

S p e c i e s   S t a t i o n :  8  9 ' 1 0  
numb e r 

11 1 2  p e r  m 2  

Cammaracanthus   lop ica tus  - 
1 7  4 . 4  

26 

9 

26 

9 

9 

1 7  

9 
52 1 0 4  

9 

2.9 
0 .8  
0 . 8  

36 .3  

6 . 6  

55.8 

5.2 

6 . 6  

- 

131  9 165   139   100 .8  
357  26 9 1792  4037  627.0 

9 2 . 2  

9 9 3.8 

1 . 1  1 . 1 . 1  1 

26 

(Continued) 

1 7   5 7  

200  226 
52 

1 2 . 3  

59 .4  
5 .8  

1 . 1  I . i ' l . 1  1 ' J . I  I 1 . 1 . 1  
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TABLE 3 .  C o n t i n u e d .  average 
number 

S t a t i o n :  8 9 1 0  11 1 2  p e r  m 2  

TOTAL ORGANISMS/m2 

NUMBER OF SPECIES 

DIVERSITY INDEX 

1 ,492  4 4  2 7 0  4 ,860   9 ,856  x N =  2 ,863 .3  

1 9  3 3 1 6   1 6  k t =  11 .6  

3 . 0 0  1 .39   0 .42   2 .57   2 .05  i d =  2 .03  



N 
P 

1 . 1  

TABLE 4 . Species composition and abundance of invertebrates in Ekman grab samples at 
12 stations in the vicinity of Tuft Point,  August-September, 1977. All values 
are number of organisms per m2. LJnidentifiable organisms are not included in 
calculation of diversity index. xN=mean number of organisms;  xt=mean taxonomic 
diversity;  xd=mean diversity index. 

Species Station: 1 2 3 4 5 6 .  7 
Annelida 
Polychaeta 

Ampharete  Vega 
Arnpharete S p .  
Artacama  probosc idea  
C i r r a t u Z u s  Sp. 
Lurnbrineris  SP. 
Ma Z a c o c e r o s   f u l i g i n o s u s  
Microneph thys   m inu ta  
P r i o n o s p i o   c i r r i f e r a  
Terebe  2 l i d e s   s t r o e m i ?  
Polychaeta s p .  A 
Polychaeta s p .  B 
Polychaeta s p .  C 
unidentified Polychaeta 

P e  ZoscoZex s p .  
Oligochaeta sp. A 

Oligochaeta 

Chordata 
Ascidiacea 

A s c i d i a  sp .  ? 

148 17 17 

792 
2358 
3384 418 

5 0 5  392 1801 

9 
139 9 

9 

418 331 1601 
9 70 26 

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  9 
Apherusa   gZac iaZ i s  9 
B c e c k o s i m u s   a f f i n i s  
Gammarus Zocus tus  35 44 26  
Gummarus o c e a n i c u s  
Gammarus s p .  2 6  

[Continued) 

1 I I I I 

9 
26 

26 183 

61 9 

122 17 

9 

9 
296 

87 17 
35 

9 

174 165 
7 0  

70 
96 26 
52 

1 1 . l . J  1 . 1 . 1 .  
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TABLE 4 . C o n t i n u e d .  

S p e c i e s   S t a t i o n :  1 2 3 4 5 6 7 
Gammaracanthus  Zoricatus  
Monocub  des   Zat imanus  
O n i s i m u s   Z i t t o r a Z i s  
Para themis to   abyssorum 
P o n t o p o r e i a  s p .  
P r i n c i Z l i n a   a r m a t a  
W e y p r e c h t i a  s p .  ? 
u n i d e n t i f i e d   A m p h i p o d a  

D i a s t y l i s .  r a t h k e i  

Mes idotea   en tomon 

Mysis r e z i c t a  

Cumacea 

I s o p o d a  

Mysidacea  

M o l l u s c a  
P e l e c y p o d a  

C y r t o d a r i a   k u r r i a n a  
Macoma caZcarea 
P o r t Z a n d i a   a r c t i c a  

Nematoda 
Chrornadora s p . ?  

Nemertina 
Nemertina s p .  A 

P o r i f e r a  
P o r i f e r a  s p .  A 

P r i a p u l i d a  
H a Z i c r y p t u s   s p i n u z o s u s  
Pr iapu  Zus c a u d a t u s  

1 7  

35 

1 7  
70 

9 

2 0 0  

9 

9 

1 7  
6 1  
61  

26 

5 2  
1 7  

9 
9 

1 7  

9 

78 

218 
426 

1 7  

9 

9 
9 

1 1 3  
287  61 1 0 4  139 1 2 2  

392 

513 
278 

1 0 4  

26 

75 
9 

235 26  218 

35 

4 4  1 0 4  104 
26 1 7  1 7  1 7  

9 26 

9 

9 

9 

9 

9 

9 

9 1 7  

( C o n t i n u e d )  
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average 
number 

Species  Station: 8 9 10 11 12 s per m2 
Anne1 ida 
Polychaeta 

Ampharete  Vega 
Ampharete Sp. 
Ar tacama   probosc idea  
C i r r a t u Z u s  SP. 
L u m b r i n e r i s  s p .  
M a Z a c o c e r o s   f u z i g i n o s u s  
Microneph thys   m inu ta  
P r i o n o s p i o  c i rr i  f e r a  
T e r e b e Z   t i d e s   s t r o e m i ?  
Polychaeta s p .  A 
Polychaeta sp.  B 
Polychaeta s p .  C 
unidentified Polychaeta 

PeZoscoZex s p .  
Oligochaeta s p .  A 

Oligochaeta 

Chordata 
Ascidiacea 

A s c i d i a  s p . ?  

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  
Apherusa g Z a c i a Z i s  
B o e c k o s i m u s   a f f i n i s  
Gammarus l o c u s t u s  
Gammarus o c e a n i c u s  
Gammarus sp. 

131 

17 

9 
9 
9 

131 
9 

44 
11.3 

3 5  
35 

9 966 

78 
1140 

78 61 270 
44 70 61 

17 

26  566  513 
174 

10640 

26 
35 

4 3 5  
35 
722 

9 
35 

148 

1005.6 

0.8 
2.2 
76.8 

328.5 
380.0 
311.2 

3.7 
0.8 

14.5 
1.5 
2.9 

356.8 
29.8 

- 

9 

9  44 
252 9 26 

17 
44 

1.5 
4.4 

15.2 
33.5 
34.8 
2.2 

(Continued) 



TABLE 4 . C o n t i n u e d .   a v e r a g e  

S p e c i e s   S t a t i o n :  8 9 1 0  
number 

11 1 2  p e r  m 2  
Gammaracanthus   lor ica tus  9 
Monocub   des   l a t imanus  
O n i s i m u s   l i t t o r a l i s  
Para themis to   abyssorum 
Pon topore ia  sp .  26 1 7  4 4  1 8 . 1  
P r i n c i l l i n a   a r m a t a  305 1 1 3   1 0 8 . 0  
Weyprech t ia  s p . ?  1 . 5  
u n i d e n t i f i e d   A m p h i p o d a  0 . 8  

D i a s t y l i s   r a t h k e i  679  152 .3  

Mesidotea  entomon 1 7  61 9 6  18 .2  

M y s i s   r e l i c t a  2 . 2  

2 .9  
1 . 5  

9 4 . 4  
- 

Cumacea 

I s o p o d a  

Trlysidacea 

M o l l u s c a  
P e l e c y p o d a  

C y r t o d a r i a   k u r r i a n a  35 
Hacoma c a l c a r e a  1 9 1  
P o r t l a n d i a   a r c t i c a  

Nematoda 
Chromadora s p . ?  

Nemert i na  
Nemertina s p .  A 

P o r i f e r a  
P o r i f e r a  sp .  A 

P r i a p u l i d a  
H a l t c r y p t u s   s p i n u l o s u s  
Pr iapu  Zus cauda tus  

35 

52 26 
9 

1 7  

35 8 7  
35 6 1  305  5116 

52 

9 

35  26 

(Con t inu , ed )  

1 7  4 4  

2 7 0  583 
35 

96.4 
545.8 

1 2 . 3  

1 0 . 2  

1 . 5  

1 7 . 4  

8 7 . 8  
5 .8  
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c r u s t a c e a n s  were t h e   m o s t   a b u n d a n t   o r g a n i s m s   i n   n e a r s h o r e  

B e a u f o r t   S e a   h a b i t a t s   ( C r a n e   a n d   C o o n e y ,   1 9 7 5 ;   K e n d e l  et aZ., 

1 9 7 5 ;  Wacasey, 1 9 7 5 ;  S l a n e y ,  1 9 7 6 ;  G r i f f i t h s  et aZ. ,  1 9 7 7 ) .  

T h e   i n c r e a s e   i n   t o t a l   s t a n d i n g   c r o p   b e t w e e n   t h e   J u l y  

and   Augus t -September   sampl ing   ( f rom  2863  to   3694  organisms/m2)  

was n o t   s i g n i f i c a n t   ( t = 0 . 4 5 3 ,   P > O . O 5 ) .  A s i m i l a r   p a i r e d  

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

i n d i c a t e s   t h a t   t h e   c h a n g e   i n   t h e   n u m b e r s  o f  t h e s e   o r g a n i s m s  

( f rom 1 5 7 4  t o  2 1 2 8  o r g a n i s m s / m 2 )   w a s   a l s o   n o t   s i g n i f i c a n t  

( t = 0 . 1 0 6 ,  P>O.O5). P o l y c h a e t e s  a r e  p a r t i c u l a r l y   s u s c e p t i b l e  

t o   t h e   e f f e c t s  o f  s e d i m e n t a t i o n   r e l a t e d   t o   d r e d g i n g   a c t i v i t y  

d u e   t o   t h e   s e d e n t a r y   l i f e   s t y l e  o f  many s p e c i e s .  The h i g h  

v a r i a t i o n   i n   t o t a l   s t a n d i n g   c r o p   a t   a d j a c e n t   s t a t i o n s   s u g g e s t s  

t h a t   t h e r e  i s  a n o n - r a n d o m   d i s t r i b u t i o n  o f  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   i n f a u n a l   s p e c i e s ,   i n   n e a r s h o r e   h a b i t a t s   r e l a t e d  

t o  i r r e g u l a f i t i e s   i n   s u b s t r a t e   t y p e .   O t h e r   a u t h o r s   r e p o r t  

s i m i l a r   h i g h   v a r i a t i o n   i n   t o t a l   s t a n d i n g   c r o p   a t   o t h e r   c o a s t a l  

l o c a t i o n s   ( G r i f f i t h s  e t  aZ., 1 9 7 5 ;  1977;   Kendel  e t  aZ., 1 9 7 5 ) .  

s p e c i e s   c o m p o s t i o n  

A t o t a l   o f  39 i n v e r t e b r a t e   s p e c i e s   o f  1 2  ma jo r   g roups  

was c o l l e c t e d   i n  Ekman g r a b s   ( T a b l e s  3 and 4 ) .  Amphipods and 

p o l y c h a e t e s   w e r e   h i g h e s t   i n   t a x o n o m i c   d i v e r s i t y   w i t h  13 and 

1 2  s p e c i e s ,   r e s p e c t i v e l y .   W a c a s e y  (1975) and   S l aney   (1977a )  

a l s o   r e p o r t   r e l a t i v e l y   h i g h   t a x o n o m i c   d i v e r s i t y  among amphipods 
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and polychaetes from stations in the vicinity of Tuft Point. 

The average number o f  species increased from 11.6 in 

July samples to  15.1 in August-September samples with 8 o f  12 

stations higher in taxonomic diversity during  the second 

sampling period. However, paired t-test comparisons o f  the 

two sampling periods indicate this change is not significant 

(t=0.223, P>O.O5). Taxonomic diversity was highly variable 

in the study area and tended to follow the same general 

pattern as standing crop. Stations in sandy habitats (4, 5, 

7 ,  9, and 10) were generally lower in taxonomic diversity 

(5-'9 species in July; 8-14 species in August-September) 

during both sampling periods than the remaining stations 

(9-19 species in  July;  15-24 species in August-September). 

Although taxonomic diversity is low at Station 5 in the 

vicinity of  dredge operations, it is also low at Station 7 

outside t.he breakwater in the same area. The unstable sand 

substrates probably limit taxonomic diversity more than 

disturbance due to dredging (i.e., siltation, habitat 

destruction, etc.). 

The most abundant amphipods in the study area were 

Gammarus spp., Princillina armata, and Boeckosimus affinis. 

While Gammarus spp. and PrincilZina armata were widely 

distributed, Boeckosimus affinis was restricted to Stations 

6 and 8 near the Imperial Oil Ltd. barge camp. Other amphipod 

species were rare and irregular in distribution. 



3 2  

D i a s t y l i s  rathkei (a   cumacean)  was t h e   m o s t   a b u n d a n t  

c r u s t a c e a n   i n  Ekman s a m p l e s   a v e r a g i n g  5 5 . 8  o r g a n i s m s / m 2   i n  

T h e   o n l y   o t h e r   c r u s t a c e a n s   e n c o u n t e r e d ,  Mesidotea   en tomon 

(an   i sopod)   and  Mysis r e l i c t a  ( a   mys id )  , o c c u r r e d   i n   l o w  

d e n s i t i e s  a t  s e v e r a l   s t a t i o n s   ( T a b l e s  3 6 4 ) .  As r e l a t i v e l y  

common components of  t h e   B e a u f o r t   S e a   e p i b e n t h i c   f a u n a ,  

t h e s e   s p e c i e s   h a v e   r e c e i v e d   c o n s i d e r a b l e   a t t e n t i o n   i n   t h e  

l i t e r a t u r e   a n d   a r e  common f o o d  items f o r   s e v e r a l   f i s h   s p e c i e s  

( G r i f f i t h s  e t  Al., 1 9 7 5 ;   1 9 7 7 ) .  

The  most common p o l y c h a e t e s   i n  Ekman s a m p l e s   i n c l u d e d  

Ampharete   vega,   Malacoceros fuliginosus, Microneph thys  m i n u t a ,  

and P r i o n o p s i s   c i r r i f e r a  (Tab les  3 6 4 ) .  Wacasey ( 1 9 7 4 )  r e p o r t s  

t h a t   a l l   f o u r   o f   t h e s e   s p e c i e s  a r e  common d o m i n a n t s   i n  

n e a r s h o r e   B e a u f o r t   S e a   e n v i r o n m e n t s .   D e n s i t i e s   o f   t h e s e  

s p e c i e s  commonly exceeded  1 0 0  o r g a n i s m s / m 2   d u r i n g   b o t h  

s a m p l i n g   p e r i o d s   a n d   a t   S t a t i o n  1 2 ,  d e n s i t i e s   o f  Ampharete 

vega r e a c h e d  1 0 , 6 4 0  o r g a n i s m s / m 2   i n   A u g u s t - S e p t e m b e r   s a m p l e s .  
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O f  t h e  two s p e c i e s  o f  o l i g o c h a e t e s   i d e n t i f i e d   i n   t h e  

s t u d y   a r e a ,  Peloscolez sp. was t h e   m o s t   a b u n d a n t ,   a v e r a g i n g  

o v e r   3 0 0   o r g a n i s m s / m 2   d u r i n g   b o t h   s a m p l i n g   p e r i o d s .   K e n d e l  

e t  aZ.  ( 1 9 7 5 )   a n d   W a c a s e y   ( 1 9 7 4 )   r e p o r t   t h a t   t h i s   s p e c i e s  i s  

common i n   b r a c k i s h   w a t e r   a r e a s   a n d   G r i f f i t h s  e t  al., (1975)  

p r e s e n t   d a t a   s u g g e s t i n g   a n   a b u n d a n c e  o f  o l i g o c h a e t e s   i n  a 

l a g o o n   w i t h   f r e s h w a t e r   i n p u t   ( N u n a l u k   L a g o o n ,  Yukon T e r r i t o r y ) .  

T h r e e   s p e c i e s  o f  p e l e c y p o d  were i d e n t i f i e d  from t h e   s t u d y  

a r e a   [ T a b l e s   3 & 4 ) ,   w i t h  Macoma calcarea t h e   m o s t   a b u n d a n t ,  

a v e r a g i n g   o v e r  5 0 0  o r g a n i s m s / m 2   d u r i n g   b o t h   s a m p l i n g   e f f o r t s .  

The h i g h   a v e r a g e   d e n s i t y  o f  t h i s   s p e c i e s   r e s u l t e d   l a r g e l y  

f r o m   t h e   o c c u r r e n c e   o f   h i g h   c o n c e n t r a t i o n s  a t  S t a t i o n  1 2  

( g r e a t e r   t h a n  4 0 0 0  o r g a n i s m s / m 2 ) .  

Other   Taxa  

O f  t h e   r e m a i n i n g   s p e c i e s   l i s t e d   i n   T a b l e s  3&4, o n l y  

Halicryptus spinulosus (a p r i a p u l i d )   o c c u r r e d   i n   a v e r a g e  

d e n s i t i e s   g r e a t e r   t h a n  50 organisms/m2.   The  high  average 

d e n s i t y  o f  t h i s   s p e c i e s  was t h e   r e s u l t  o f  i t s  abundance  a t  

s t a t i o n s   i n   B e l u g a  Bay ( S t a t i o n   1 )   a n d   t h e  unnamed  bay 

( S t a t i o n s  11 and 1 2 ) .  P r i a p u l i d s  were g e n e r a l l y   r a r e   a t  

s t a t i o n s   w i t h   u n s t a b l e   s a n d   s u b s t r a t e s   ( S t a t i o n s  4 ,  5 ,  7 ,  9 ,  

a n d   1 0 ) .  
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Species Diversity 

Shannon-Weaver species diversity indices averaged 2.05 

(range  0.42  to 3.0) during  the July sampling and increasing 

to a mean of 2.73  (range 1.70 to  3.62) in samples taken in 

August-September. Stations in the immediate vicinity of 

dredging activity (Stations 5 and 7) remained relatively 

unchanged in species diversity indicating that sediments 

released during the summer dredging program had little or  no 

effect on invertebrates in the area. 

Bottom Trawl (Epibenthic) 

Standing Crop 

Densities of invertebrates sampled in bottom trawls 

averaged 194.3 organisms/1000 m (range 22-526 organisms/1000 m 

trawl) in July, and 834.8 organisms/1000 m (range 10-5834 

organisms/1000 m) in August-September. Similar bottom trawls 

by Slaney (‘1977) indicated densities ranging from 30.5  to 

499.6 organisms/1000 m in the vicinity of dredge activity. 

The apparent seasonal increase in mean total standing 

crop observed during  the present study was caused mainly by 

an abundance of infaunal organisms (e.g., polychaetes and 

pelecypods) in trawls at a single station (Station 12) during 

the second sampling period. Although 10 o f  the 12 stations 

showed some increase in total standing crop between the two 

sampling periods, paired t-test analysis indicates this 

I 
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d i f f e r e n c e  was n o t   s i g n i f i c a n t   ( t = 0 . 1 1 3 ,   P > O . O 5 ) .   D a t a  

o b t a i n e d   f r o m   b o t h  Ekman g r a b s   a n d   b o t t o m  trawls i n d i c a t e  

t h a t   t h e   t o t a l   s t a n d i n g   c r o p  o f  i n f a u n a l   a n d   e p i b e n t h i c  

i n v e r t e b r a t e s   r e m a i n e d   r e l a t i v e l y   c o n s t a n t   d u r i n g  t h e  summer 

months.  

W h i l e   p o l y c h a e t e s  were t h e   d o m i n a n t   t a x o n   i n  Ekman 

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

b o t h   s a m p l i n g   p e r i o d s   ( F i g u r e  3 ) .  C r u s t a c e a n s   c o m p r i s e d  

5 9 . 8 %   o f   J u l y   t r a w l   s a m p l e s   b u t   d e c l i n e d   t o   4 5 . 3 %  i n  t h e   s e c o n d  

s a m p l i n g   p e r i o d .   P o l y c h a e t e s   a v e r a g e d  1 5 . 0 %  o f   J u l y  trawl 

s a m p l e s   a n d   i n c r e a s e d   t o   2 4 . 3 %   o f   A u g u s t - S e p t e m b e r   t r a w l s .  

I n f a u n a l   p e l e c y p o d s   w e r e   n e a r l y  as  a b u n d a n t   i n   b o t t o m   t r a w l  

samples  as i n  Ekman g r a b s ,   a v e r a g i n g   1 4 . 4 %   i n   J u l y   s a m p l e s   a n d  

2 0 . 4 %  i n   A u g u s t - S e p t e m b e r   s a m p l e s .   H y d r o m e d u s a e ,   n o t   p r e s e n t  

i n  Ekman g r a b s ,   c o m p r i s e d  6 . 7 %  of  J u l y  trawl samples   and  3 . 9 %  

o f   Augus t -Sep tember   s amples .  

S p e c i e s   C o m p o s i t i o n  

A t o t a l  o f  37 i n v e r t e b r a t e   s p e c i e s  was i d e n t i f i e d   i n  

bot tom trawl s a m p l e s   f r o m   t h e   T u f t   P o i n t   s t u d y   a r e a ,   w i t h  

amph ipod   spec ie s  (N=9) a n d   p o l y c h a e t e   s p e c i e s  (N=7) most 

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

c a p t u r e d  by  bottom t rawl  was g e n e r a l l y  s imi la r  t o   s p e c i e s  

c o m p o s i t i o n   i n  Ekman g r a b s   ( T a b l e s  5&6). S e v e r a l   d i f f e r e n c e s  

i n   s p e c i e s   c o m p o s i t i o n   o f   e p i b e n t h i c   o r g a n i s m s  were o b s e r v e d  
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AUGUST- 

FIGURE 3. Per c e n t   c o m p o s i t i o n  by m a j o r   t a x a   f o r   i n v e r t e b r a t e s  
f rom  bo t tom  t r awl   s amples ,  T u f t  P o i n t   f i s h e r i e s  
p r o j e c t ,  1 9 7 7 .  

“I 

“I 



TABLE 5 ,  Density of epibenthic and infaunal invertebrates in bottom trawl samples from 
12 stations in the  vicinity of Tuft Point, July, 1977. All densities are 
expressed as number o f  organisms per 1000 m2 of bottom trawled. Shannon- 
Weaver species diversity index is also presented. xN=mean number of organisms; 
xt=mean number of taxa;  xd=mean diversity index. 

Species Station: 1 2 3 4 5 6 7 

3 

6 4 

Annelida 
Polychaeta 

Ampharete  Vega 1 
Ma l a c o c e r o s   f u Z i g i n o s u s  
Micronephthys   minuta  1 
P r i o n o s p i o   c i r r i f e r a  
T e r e b e   l l i d e s   s t r o e m i ?  
Polychaeta sp. A 1 
Polychaeta sp. B 1 

P e l o s c o l e x  sp. 
Oligochaeta sp. A 

Oligochaeta 

Chaetognatha 
S a g i t t a  e legans  

Cnidaria 
Hydrazoa (Hydramedusae) 

H a l i t h o l u s   c i r r a t u s  
S a r s i a  Sp. 
Hydrazoa sp .  A 

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  16 
Gammarus locustus 4 

8 2 

48 11 
1 

Gammarus o c e a n i c u s  4 7  3 1 
Gummaracanthus  loricatus  57 3 5 
Monoculodes la t imanus  10 1 

(Continued) 

1 

1 4  29  
5 

34 

3 3 
1 5 

1 

3 4 
1 

4 

7 

6 0  

1 1 
1 1 

1 9  
1 8  7 
16 



TABLE 5 .  Cont inued .  

S p e c i e s   S t a t i o n :  1 2 3 4 5 6 7 

O n i s i m u s   l i t t o r a l i s  4 1 
Parathemis to   abyssorum 1 

7 
1 1 

3 

20 7 

1 

5 6 

7 

49 1 5 4 1 45 
2 

Pontopore ia  s p .  
P r i n c i l l i n a   a r m a t a  

D i a s t y l i s   r a t h k e i  

T h y s a n o e s s a   r a s c h i i  

Mesidotea  entomon 
M e s i d o t e a   s a b i n i  

Mysis r e l i c t a  
Mysis l i t t o r a l i s  

Cumacea 

E u p h a s i d a c e a  

I s o p o d a  

Mysidacea 

C tenophora  
Mer tens ia  ovum 

Mollusca  
Pe lecypoda  

C y r t o d a r i a   k u r r i a n a  
Macoma ca lcarea  
P o r t l a n d i a   a r c t i c a  

Cl ione   lamacina  
P t e r o p o d a  

Nematoda 
Chromadora s p .  ? 

P o r i f e r a  
P o r i f e r a  s p .  A 

75  2 1  6 
3 

3 1 11 
36 

5 25 8 

1 2 1 

1 0  

3 4 
7 1 

3 

1 

1 1 4  

(Con t inued)  



TABLE 5 . Continued. 

Species  Station: 1 2 3 4 5 6 7 
Priapulida 

H a l i c r y p t u s  sp inuzosus  3 
Priapulus caudatus 

TOTAL ORGANISMS/1000 m2 309 88 95 2 2  1 0 2  158  1 1 5  

TOTAL NUMBER OF SPECIES 1 8  8 1 3  4 1 4  1 8  1 5  

DIVERSITY I N D E X  3 . 1 3   1 . 9 3   2 . 9 6  1 . 4 5  2 . 7 7  3 . 2 3  2 .54  

(Continued) 



TABLE 5 .  Continued. 

Species Station:.. 8 9 1 0  11 1 2  xN 
Annelida 
Polychaeta 

Ampharete  Vega 9 5   1 6 6  2 4   2 4 . 1  
Mclacoceros f u z i g i n o s u s .  - 
Micronephthys   minuta  7 0 . 7  
P r i o n o s p i o   c i r r i f e r a  3 1 1 7  1 6   3 . 9  
Terebe  2 Z i d e s   s t r o e m i ?  3 0 . 3  
Polychaeta s p .  A 0.1 
Polychaeta s p .  B 0 . 1  

PeZosco lex  sp. 3 5 33  4.8 
Oligochaeta sp .  A 0 . 1  

Oligochaeta 

Chaetognatha 
S a g i t t a   e l e g a n s  

Cnidaria 
Hydrazoa  (Hydramedusae) 

H a l i t h o l u s   c i r r a t u s  
S a r s i a  s p .  
Hydrazoa s p .  A 

1 

8 

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  31  215  25 8 
Gammarus locustus 
Gammarus o c e a n i c u s  1 2  33 1 7  25 1 
Gammaracanthus  loricatus  55 7 3 1 3 
Monoculodes  latimanus 1 

(Continued) 

0.5 

4 . 2  
0 .4  
8 . 5  

29 .6  
0 . 6  

1 3 . 6  
1 3 . 7  

2 . 4  



TABLE 5 .  C o n t i n u e d .  

S p e c i e s  S t a t i o n :  8 9 1 0  11 1 2  xN 
O n i s i m u s   t i t t o r a t i s  
Para themis to   abyssorum 
P o n t o p o r e i a  s p .  
Princi l l i n a  armata 

3 0 . 7  
0 . 3  
0 . 6  

3 1 5 3 3 1 . 6  
Cumacea 

Euphas idacea  

I s o p o d a  

D i a s t y l i s   r a t h k e i  

Thysanoessa  r a s c h i i  

Mes idotea   en tomon 
M e s i d o t e a   s a b i n i  

Mysis r e  licta 
Mysis l i t t o r a t i s  

Mysidacea  

C tenophora  
M e r t e n s i a  ovum 

Mollusca  
P e l e c y p o d a  

C y r t o d a r i a   k u r r i a n a  
Macoma c a l c a r e a  
P o r t Z a n d i a   a r c t i c a  

Clione lamacina 
P t e r o p o d a  

Nematoda 
Chromadora s p .  ? 

P o r i f e r a  
P o r i f e r a  s p .  A 

11 1 2  5 

1 2  5 1 8  8 1 

180 4 58 
1 7  

32 
95 
29 

3 
1 1 

5 

3 

5 

1 0  1 2  
5 0  1 

7 

1 

8 

4 4 

5 . 5  

0 .6  

1 2 . 4  
0 . 2  

32.2 
1 . 7  

0 . 3  

6 . 5  
1 6 . 0  

3 . 0  

2 .6  

0 .9  

1 . 0  

( C o n t i n u e d )  



TABLE 5 .  C o n t i n u e d .  

S p e c i e s   S t a t i o n :  8  9 10 11 1 2  xN 
P r i a p u l i d a  

H a l i c r y p t u s   s p i n u z o s u s  2 1 1 0.6 
Pr iapu lus   cauda tus  - 

TOTAL ORGANISMS/1000 m2 526  109  353  333 1 2 2  %N= 1 9 4 . 3  

TOTAL NUMBER OF SPECIES 11 13  14 1 6   1 4  kt=  13 .2  

DIVERSITY I N D E X  2.68  2 .84  2 .01  2 .57  3 .11 xd= 2.60 

I 



TABLE 6 ,  D e n s i t y  of  e p i b e n t h i c   a n d   i n f a u n a l   i n v e r t e b r a t e s   i n   b o t t o m   t r a w l   s a m p l e s   f r o m  
1 2  s t a t i o n s   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t ,   A u g u s t - S e p t e m b e r ,   1 9 7 7 .  A l l  
d e n s i t i e s   a r e   e x p r e s s e d  as number o f  o r g a n i s m s   p e r  1 0 0 0  m 2  o f   b o t t o m   t r a w l e d .  
S h a n n o n - W e a v e r   s p e c i e s   d i v e r s i t y   i n d e x  i s  a l s o  p r e s e n t e d .  xN=mean number  of 
organisms;   xt=mean  number o f  t a x a ;  xd=mean d i v e r s i t y   i n d e x .  

S p e c i e s   S t a t i o n :  1 2 3 4 5 6 7 

A n n e l i d a  
P o l y c h a e t a  

Ampharete  Vega 
Malacoceros   f uZ ig inosus  
Micronephthys   minuta  
P r i o n o s p i o   c i r r i f e r a  
T e r e b e l l i d e s   s t r o e m i ?  
P o l y c h a e t a  s p .  A 
P o l y c h a e t a  s p .  B 

Pe losco l e x  sp .  
O l i g o c h a e t a  sp .  A 

O l i g o c h a e t a  

C h a e t o g n a t h a  
S a g i t t a  e l egans  

C n i d a r i a  
Hydrazoa  (Hydramedusae) 

H a l i t h o l u s   c i r r a t u s  
S a r s i a  s p .  
Hydrazoa sp .  A 

C r u s t a c e a  
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  
Gammarus locustus 
Gammarus o c e a n i c u s  
Gammaracanthus   lor ica tus  
Monoculodes  latimanus 

1 
1 0  

2 2  

1 

3 

1 4  

1 7  

3 

10   90   37  

3 9 3 
1 4  8 7 
37 

( C o n t i n u e d )  

11 

1 

4 

3 

1 3  6 7  

4 

2 25  

1 

1 

66  

1 
1 1 

1 
35 -b 

w 
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TABLE 6 .  Con t inued .  

S p e c i e s   S t a t i o n :  1 2 3 4 5 6 7 

O n i s i m u s   l i t t o r a l i s  
P a r a t h e m i s t o   a b y s s o r u m  1 
P o n t o p o r e i a  s p .  1 1 1 4  
P r i n c i l l i n a   a r m a t a  ' 3  1 3 3 5 3 

D i a s t y l i s   r a t h k e i  9 3  1 1 0  1 3 4 5 

T h y s a n o e s s a   r a s c h i i  3 5 

Cumacea 

Euphas idacea  

I s o p o d a  
Mesidotea   en tomon 
M e s i d o t e a   s a b i n i  

M y s i s  r e   l i c t a  
Mysis l i t t o r a l i s  

Mysidacea 

Ctenophora  
M e r t e n s i a  ovum 

Mol lusca  
Pe lecypoda  

C y r t o d a r i a   k u r r i a n a  
Macoma c a l c a r e a  
P o r t Z a n d i a   a r c t i c a  

Clione lamacina 
P t e r o p o d a  

Nematoda 
Chromadora s p . ?  

P o r i f e r a  
P o r i f e r a  sp.  A 

1 0  5 9 5 8 2 3  5 

3 0 4  7 9  55 3 9 7 13 
38 4 

1 1 3 1 

3 3 3 12 1 
4 31) 
4 1 1 

1 
1 

4 

2 

(Con t inued)  
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TABLE 6 .  Continued. 

Species Station: 8 9 10  11  12 xN 
Annelida 
Polychaeta 

Ampharete  Vega 
M a l a c o c e r o s   f u l i g i n o s u s  
Micronephthys   minuta  
P r i o n o s p i o   c i r r i f e r a  
T e r e b e l   Z i d e s   s t r o e m i ?  
Polychaeta s p .  A 
Polychaeta s p .  B 

Pe losco lex s p .  
Oligochaeta s p .  A 

Oligochaeta 

Chaetognatha 
S a g i t t a   e l e g a n s  

Cnidaria 
Hydrazoa (Hydramedusae) 

H a l i t h o l u s   c i r r a t u s  
S a r s i a  s p .  
Hydrazoa s p .  A 

62 

Crustacea 
Amphipoda 

A c a n t h o s t e p h e i a   b e h r i n g i e n s i s  1 
Gammarus l o c u s t u s  1 
Gammarus o c e a n i c u s  5 
Gammaracanthus   lor ica tus  1 
Monoculodes  latimanus 9 

50 752 3577 
21 35 16 

9 20 
31 31 7 
3 
3 

9 

1 

1 31 3 
4 

24 13 10 
8 
34 

(Continued) 

371.5 
6.8 
2 . 4  
7.8 
0.2 
0.2 
0.8 

0.5 
- 

1.7 

0.3 

13.6 
- 

14.8 
0.6 
5.6 
3.2 

11.8 



TABLE 6 .  C o n t i n u e d .  

S p e c i e s   S t a t i o n :  8 9 1 0  11 1 2  xN 
O n i s i m u s   l i t t o r a l i s  1 
Para themis to   abyssorum 
Pon topore ia  SP. 3 3 
P r i n c i   l l i n a   a r m a t a  37 

- 
0 . 1  

3 2 . 1  
8 4 3 5 . 8  

Cumacea 

Euphas idacea  

I s o p o d a  

D i a s t y l i s   r a t h k e i  

T h y s a n o e s s a   r a s c h i i  

Mes idotea   en tomon 
M e s i d o t e a   s a b i n i  

Mysis r e l i c t a  
Mysis l i t t o r a l i s  

Mysidacea 

Ctenophora  
M e r t e n s i a  ovum 

Mol lusca  
Pe lecypoda  

C y r t o d a r i a   k u r r i a n a  
Macoma c a l c a r e a  
P o r t l a n d i a   a r c t i c a  

Cl ione   lamacina  
P t e r o p o d a  

Nematoda 
Chromadora s p .  ? 

P o r i f e r a  
P o r i f e r a  s p .  A 

1 7 6  

216 

7 3  

42 

33 8 8 1  6 1  
4 8 

45  
1 3  
37 

8 35  3 
55  612 2040 

8 1 3  29 

1 3  3 

39 26 

30.5  

0 . 7  

26.9 
- 

54.4 
4 . 5  

0 . 5  

9 . 4  
229.6 

7.8 

0.3 

1 . 3  

5 . 6  

(Con t inued)  



TABLE 6 ,  Continued.  

Species  Station: 8 9 .10 11 1 2  xN 
Priapulida 

Hat icryptus  s p i n u t o s u s  1 31 3 3 .5  
Priapulus caudatus 5 1 7  95  1 0 . 0  

TOTAL ORGANISMS/1000 m2 644 10 496 1 , 6 7 9  5 ,834  ?N= 834.8 

TOTAL NUMBER OF  SPECIES 1 6  3 1 9  1 7  1 5  xt= 1 3 . 6  

DIVERSITY INDEX 2.72 0 .92  3.67 2 .15  1 . 2 4  xd= 2 .39  
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and w i l l  b e   d i s c u s s e d   i n   t h e   f o l l o w i n g   s e c t i o n .  

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

trawls were f o u n d   i n  Ekman s a m p l e s ,  A c a n t h o s t e p h i a   b e h r i n g i e n s i s ,  

Gammaracanthus l o r i c a t u s ,  and Monoculodes  lat imanus were much 

more   abundant   in  trawl s a m p l e s .  O f  t h e   a m p h i p o d   s p e c i e s   m o s t  

a b u n d a n t   i n  Ekman g r a b s ,   o n l y  Gammarus o c e a n i c u s  was  abundant  

i n   b o t t o m  trawl s a m p l e s .   A m p h i p o d   s p e c i e s   a p p e a r e d   t o   b e  

d i s t r i b u t e d   t h r o u g h o u t   t h e   s t u d y   a r e a   i n c l u d i n g   s t a t i o n s   n e a r  

d r e d g e   a c t i v i t y   ( S t a t i o n s  5 and 7 ) .  

O t h e r  common c r u s t a c e a n s   i n   b o t t o m   t r a w l   s a m p l e s   i n c l u d e  

D i a s t y l i s   r a t h k e i  ( a   c u m a c e a n ) ,  Mesidotea  entomon ( a n   i s o p o d ) ,  

and Mysis r e l i c t a  (a  m y s i d ) .   T h r e e   a d d i t i o n a l   c r u s t a c e a n s ,  

T h y s o m o e s s a   r a s c h i i  ( a n   e u p h a s i d ) ,  M e s i d o t e a   s a b i n ; ,  and 

M y s i s   l i t t o r a l i s  were p r e s e n t   i n  some t r a w l   s a m p l e s ,   b u t  were 

n o t   c a p t u r e d   i n  Ekman g r a b s .  

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

c i r r a t u s ,   S a r s i a  s p . ,   a n d   a n   u n i d e n t i f i e d   s p e c i e s   ( S p e c i e s  A )  

were c a p t u r e d   i n   b o t t o m   t r a w l s .  H a l i t h a l u s   c i r r a t u s  and 

S p e c i e s  A were a b u n d a n t   i n   t h e   v i c i n i t y   o f   d r e d g e   a c t i v i t y  

( S t a t i o n s  5 and 7 ) ,  a n d   g e n e r a l l y   a b s e n t   f r o m   s t a t i o n s   i n  

Hu tch inson  Bay a n d   t h e  u n n a m e d   b a y .   T h e   f r e e - l i v i n g ,   f l o a t i n g  

n a t u r e   o f   H y d r a m e d u s a e   r e s u l t s   i n   t i d e   a n d   w i n d   c o n d i t i o n s  

i n f l u e n c i n g   t h e   a b u n d a n c e   a n d   d i s t r i b u t i o n   o f   t h e s e   o r g a n i s m s  
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(Davis, 1955). 

Although absent from Ekman samples,  a single species of 

ctenophore (Mertensia ovum) and a species of chaetognath 

(Sagitta elegans) were occasionally found in  trawl samples. 

Both species were  rare, but were present in the vicinity of 

the dredge operations (Stations 5 and 7 )  during both sampling 

periods. 

Taxonomic diversity o f  bottom trawl samples from the 

Tuft Point study area was similar to  that reported for Ekman 

grabs with July trawls averaging 13.2 species (range 4-18) 

and August-September trawls averaging 13.6 species (range 

3-21). Although few polychaete species were present in most 

trawl samples, taxonomic diversity of epibenthic organisms 

(e.g., crustaceans) was sufficiently high to result in 

comparable total taxonomic diversity for Ekman grabs and 

bottom trawls. 

Species Diversity 

Shannon-Weaver species diversity indices for bottom trawls 

varied slightly between sampling dates averaging 2.60 (range 

1.45-3.23) in July and  2.39  (0.92  to  3.67) in August-September. 

Diversity indices at stations in the vicinity of dredge 

activity were near or above the mean diversity indices during 

both sampling periods, indicating that sand removal operations 
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h a d   l i t t l e  e f f e c t  o n   i n v e r t e b r a t e   p o p u l a t i o n s .   T h e   l o w  

s p e c i e s   d i v e r s i t y   i n d e x   a t   S t a t i o n  9 ( 0 . 9 2 )  may h a v e   r e s u l t e d  

f r o m   s t r o n g   w i n d - g e n e r a t e d   c u r r e n t s   i n   t h e   n a r r o w   e n t r a n c e  

t o   t h e  unnamed  bay i n t e r f e r i n g   w i t h   t h e   t r a w l   o p e r a t i o n  

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

I n  summary, t h e   T u f t   P o i n t   s t u d y   a r e a   s u p p o r t s  a d i v e r s e  

i n v e r t e b r a t e   f a u n a   w i t h  a s p e c i e s   c o m p o s i t i o n   s i m i l a r   t o   t h a t  

r e p o r t e d   a t   o t h e r   c o a s t a l   l o c a t i o n s   ( K e n d e l   e t  al., 1975 ;  

Wacasey, 1 9 7 5 ;  S l a n e y ,   1 9 7 7 a ) .   I m p e r i a l  O i l  L i m i t e d ’ s  

p r e s e n t   d r e d g i n g   p r o g r a m   a p p e a r s   t o   b e   h a v i n g   n e g l i g i b l e  

i m p a c t   o n   t h e   i n v e r t e b r a t e   f a u n a   w i t h i n   t h e   s t u d y   a r e a .  

S i n c e   i n v e r t e b r a t e   c o m m u n i t i e s   a l o n g   t h e   T u k t o y a k t u k  

P e n i n s u l a   t o l e r a t e   t h e   h i g h  s i l t  l o a d s   c o n t r i b u t e d   t o   c o a s t a l  

w a t e r s   b y   t h e   M a c k e n z i e   R i v e r ,  i t  i s  n o t   l i k e l y   t h a t   s i l t a t i o n  

r e s u l t i n g   f r o m   d r e d g i n g  w i l l  have  a s i g n i f i c a n t   i m p a c t   u n l e s s  

f u t u r e   d r e d g i n g   a c t i v i t y   p r o d u c e d   s e d i m e n t   l o a d s   c o n s i d e r a b l y  

a b o v e   p r e s e n t   l e v e l s .  

P 
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PLANKTON STUDIES 

P h y t o p l a n k t o n  

Methods 

D u r i n g   e a c h   s a m p l i n g   p e r i o d ,  a 1 2 5  m l  p h y t o p l a n k t o n  

s a m p l e   w a s   t a k e n   a t   e a c h  of  t h e  1 2  s t a t i o n s .  The  sample was 

c o l l e c t e d  0 . 5  m b e l o w   t h e   s u r f a c e   u s i n g  a  Kemmerer b o t t l e .  

S a m p l e s   w e r e   p r e s e r v e d   u s i n g   L u g o l ’ s   s o l u t i o n   ( S c h w o e r b e l ,  

1 9 7 0 )  a n d   r e t u r n e d   t o   t h e   l a b o r a t o r y   f o r   a n a l y s i s .  

P h y t o p l a n k t o n   w e r e   c o u n t e d   f o l l o w i n g   t h e   m e t h o d  o f  

Utermohl   (1958) .   Whole   water   samples   p reserved   wi th   Lugol ' s  

s o l u t i o n   w e r e   t h o r o u g h l y   a g i t a t e d   a n d  a s u b s a m p l e   a l l o w e d   t o  

s e t t l e  i n  a p h y t o p l a n k t o n   s e t t l i n g   c h a m b e r .  The s e t t l e d  

volumes   ranged   f rom 1 t o  2 . 5  m l ,  d e p e n d i n g   u p o n   t h e   d e n s i t y  

o f   p h y t o p l a n k t o n   i n   e a c h   s a m p l e .   S e t t l i n g   t i m e  was based  on 

t h r e e   h o u r s   p e r  cm o f  c h a m b e r   h e i g h t .   C o u n t s   a n d   i d e n t i f i c a t i o n s  

were made u s i n g  a Wild M40 I n v e r t e d   M i c r o s c o p e   w i t h   m a g n i f i -  

c a t i o n s   o f  750x f o r   e n u m e r a t i o n   a n d   u p   t o   1 8 7 5 x   f o r   i d e n t i f i -  

c a t i o n .  A l l  c o u n t s   a r e   e x p r e s s e d   a s   c e l l s / m l .   I d e n t i f i c a t i o n s  

a r e   t o   m a j o r   t a x a   a n d   b a s e d   m a i n l y  upon the   works  of B o u r r e l l y  

(1968) ,   Des ikacha ry  ( 1 9 5 8 ) ,  P a t r i c k   a n d   R e i m e r  ( 1 9 6 6 ) ,  and 

P r e s c o t t   ( 1 9 6 2 ) .  

S p e c i e s   d i v e r s i t y   i n d i c e s   w e r e   c a l c u l a t e d   a s   d e s c r i b e d  

f o r   i n v e r t e b r a t e s .  
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Results 

Species Composition 

A total of 36 algal species representing the green algae 

(Chlorophyta), golden brown algae (Chrysophyceae), diatoms 

(Bacillariophyceae), euglenoids (Euglenophyta),  and dino- 

flagellates (Cryptophyta) was recorded from the Tuft Point 

study area during the July and August-September sampling 

periods (Tables 7 and 8). Taxonomic diversity was slightly 

higher (30 species) in August-September samples than in July 

samples (27  species). Diatoms were the most abundant 

species, with 18 species present in July and  21 species 

in August-September. Other major groups were represented by 

only 1-4 species each. A similar species composition has 

been previously reported for nearshore Beaufort Sea habitats 

under the influence o f  the Mackenzie River (Foy and Hsiao, 

1976; Hsiao e t  al., 1977). 

Standing Crop 
" 

The standing crop (cells/ml) of phytoplankton varied 

little during the two sampling periods, with total counts 

ranging from 337 to 5319 cells/ml in July and 773-8487 in 

August-September (Tables 7 and 8). Lowest July counts (337- 

1310 cells/ml) occurred at Stations 5-8 in the vicinity of 

dredge operations while higher counts (1570-8319 cells/ml) 

were recorded at stations in the unnamed bay (Stations 9-12) 

and Hutchison Bay  (Stations 1-4). In contrast,  August- 



TABLE 7. Numbers of phytoplankton (cells/ml)  in samples from Tuft Point and adjacent 
areas, July 15-25, 1977. Shannon-Weaver species diversity index is also 
indicated. 

Station 1 2 3 4 5 6 

Chlorophyta 
Chlamydomonas spp. 

Chrysophyta 
Class Chrysophyceae 

Chrysochromul ina  sp. 
Dinobryon   ba l t i cum 
P s e u d o p e d i n e l l a  spp. 
Unidentified Chrysophyceae 

Achnanthes  spp. 
Amphora sp. 
Chaetoceros  spp. 
C y c l o t e l l a   c a s p i a  
C y c l o t e l l a  spp. 
Diatoma  elongatum 
Gyros igma  wansbeck i i  
I l av i cu la   sa l inarum 
Nav icu la  spp. 
N i t z s c h i a  cf. acicularis 
N i t z s c h i a   s i g m a  
N i t z s c h i a  spp. 
R h i z o s o   l e n i a  Spp. 
T h a Z l a s s i o s i r a  sp. 
S t e p h a n o d i s c u s   n a n t z s c h i a  
Surirella o v a t a  
S y n e d r a   t a b u l a t a  v a r .  o b t u s a  
Synedra spp. 

Class Eacillariophyceae 

Euglenophyta 
Euglena Spp. 

36 

36 

6177 
107 

36 

36 
36 

71 
355 

36 

178 

249 

178 
36 

2556 

213 
462 

36 
178 

604 

71 

36 
Trache  lomonas sp. 

(Continued) 

1 . 1 . 1  . .  J . l . J . . . J . I . l  

36 

106 

2024 

36 

249 

36 

36 

. 1 .  

7489 195 

2 4  
308 18 

47 

24 35 
119 53 
71 

53 

71 

18 
35 

53 

18 

18 

18 



TABLE 7. Continued. 

Station 1 2 3 4 5 6 

Cryptophyta 
Rhodomonas sp .  284 462 249 95 18 
Unidentified flagellates 249 320 320 142 106 

Total cells/ml 7423 5615 3092 8319 425 337 

Per Cent Composition o f  Major Algal Groups: 
Chlorophyta - 0.6 

(36) 
Chrysophyceae 0.5 7.6 

(36)  (427) 
Bacillariophyceae 92.3 77.2 

(6854)  (4334) 
Euglenophyta 

Cryptophyta 

Other flagellates 

Species Diversity 

- 0.6 

3.8 8.2 

3.4 5.7 
(249)  (320) 

(36) 

p 4 )  (462) 

4.6 - - - 
(142) 
75.8 97.2  75.1  89.4 

(2345)  (8082)  (319)  (301) 
1.2 - 5.3 

8.1 1.1 - 5.3 
(249) ( 9 5 )  (18) 
10.3 1.7 24.9 - 
(320) (142) (106) 

- 

(36)  (18) 

1.11 2.80  1.79 0.72 2.07  2.98 
(Continued) 

1 1 



TABLE 7. Continued. 

Station 7  8  9 10 11  12 
Chlorophyta 

Chlamydomonas spp. 

Chrysophyta 
Class Chrysophyceae 

Chrysochromul ina  sp. 
Dinobryon   ba l t i cum 
P s e u d o p e d i n e l l a  spp. 
Unidentified  Chrysophyceae 

Achnan thes  spp. 
Amphora sp. 
Chae toceros  spp. 
C y c l o t e l l a   c a s p i a  
C y c l o t e l l a  spp. 
Diatoma  elongatum 
Gyros igma  wansbeck i i  
Bav icu la   sa l inarum 
Navicu   la  spp . 
N i t z s c h i a  cf. a c i c u l a r i s  
N i t z s c h i a   s i g m a  
N i t z s c h i a  spp. 
R h i z o s o   l e n i a  spp. 
T h a l l a s s i o s i r a  sp. 
S t e p h a n o d i s c u s   n a n t z s c h i a  
S u r i r e l l a   o v a t a  
S y n e d r a   t a b u l a t a   v a r .   o b t u s a  
Synedra spp. 

Class Eacillariophyceae 

Euglenophyta 
Euglena Spp. 
Trache  lomonas s p .  

407 

35 

18 

35 

71 

14 53  532 
7 

14 
35 389  56 796 591 

832 2 3 3 6  1164 2496 59 
89 

36 124 
35 

18 
1s 

159 106 59 
7 

18 
89 18 
53 

18 

18 
18 

71 7 59 
18 

(Continued) 
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TABLE 8 .  Numbers o f   p h y t o p l a n k t o n   ( c e l l s / m l )   i n   s a m p l e s   f r o m   T u f t   P o i n t   a n d   a d j a c e n t  a r eas ,  
Augus t   26 -Sep tember   3 ,   1977 .   Shannon-Weaver   spec ie s   d ive r s i ty   i ndex  i s  a l s o  
i n d i c a t e d .  

S t a t i o n  1 2 3 4 5 6 

C h l o r o p h y t a  
C a r t e r i a  s p .  
Chlamydomonas s p .  106  

213 1 4  1 4  

i Scenedesmus  quaricauda 

Chrysophy ta  
Class Chrysophyceae  

Chrysochromulina s p p .  36 7 28 " Keplhyrion s p .  
U n i d e n t i f i e d   C h r y s o p h y c e a e   5 6 6  533 

I 
99 99  

Class B a c i l l a r i o p h y c e a e  
Achnanthes  s p p ,  
Amphora s p .  
A m p h i p l e u r a   p e l l u c i d a  
Chaetoceros  spp .  
C y c l o t e l l a   c a s p i a  

3310 4 5 4 4  2371  2371 
43  213 

CicZoteZZa c r .  atomus 
C y c Z o t e l l a  cf.  s t r i a t a  
C y c l o t e l l a  SP. 
C y l i n d r o t h e c a  sp .  
Cocconeis  SP. 
Diatoma  elongaturn 
G y r o s i g m a   f a s c i o l a  
Licmophora s p .  
N a v i c u l a   s a l i n a r u m  
Nav icu la  Spp. 
N i t z s c h i a  spp .  
R h i z o s o l e n i a  Spp.  53 
T h a l l a s s i o s i r a  S p .  
S t e p h a n o d i s c u s  s p .  
S y n e d r a   t a b u l a t a  v a r .  o b t u s a  
Synedra  s p  

1 4  
1 0 7  

2 1  
7 
7 
7 

~ ( C o n t i n u e d )  

7 
36 28 

1 0 7  
249  128  128 

1 4 2  

817  320 

533 3728 
36 1 0 7  

36 

7 1  213 
36 

1 4 2  284 
1 4  

7 1  36 
36 



TABLE 8 . Continued. 

Station 1 2 3 4 5 6 

Euglenophyta 
Euglena sp. 18 36 

Cryptophyta 
Rhodomonas spp. 71 78 270 
Unidentified flagellates 425 320 114 213 

Total cells/ml 4549 6145 2960 3378 

Per Cent Composition of Major Algal Groups: 
Chlorophyta 2.3  3.5 

Chrysophyceae 12.4 9.3 
(106) (213) 

(566) (569) 
Bacillariophyceae 73.9- 82.0. 

(3363)  (5043) 
Euglenophyta , 0.4 

Cryptophyta 1.6 

- 
(18) 

(71) 
- 

Other flagellates 9 . 3  5.2 
(425) (320) 

0.5 0.4 

3.8 3.8 
(113) (127) 
88.0 81.5 
(2605)  (2754) 

(14) ( 1 4 )  

1.2 

2.6 8.0 

3.9 6.3 
(114)  (213) 

- 

(36) 

(78)  (270) 

Species Diversity 1.35 1.49  1.34 1.66 

71 
675  107 

2523 4938 

38.0 6.5 
(959) (320) 
35.2 89.9 
(889) (4440) - - 

- 1.4 

26.8  2.2 
(675)  (107) 

(71) 

2.44  1.48 

(Continued) m 
W 



TABLE 8 . Continued. 

Station 7  8  9 1 0  11 1 2  

Chlorophyta 
C a r t e r i a  SP. 
Ch lamydomonas Sp. 
Scenedesmus   quar icauda 

5 3   1 4  
1 4   3 6  

28 

Chrysophyta 
Class  Chrysophyceae 

ChrysochromuZina spp. 
Kephyr ion  sp. 
Unidentified  Chrysophyceae 809 

Achnanthes  Spp. 
Amphora sp. 
Amphip leura   pe  Z Zucida 
Chae toceros  spp. 256 
CycZoteZZa  caspia  
CycZoteZZa c f .  atomus 
CycZo teZ la  cf. s t r i a t a  
C y c  Zote Z ia s p .  4 3  
CyZindro theca  sp. 
Coccone i s  sp. 
Dia5oma  eZongatum 
G,urosigma f a s c i o l a  
Lzcmophora SP. 
iVavicuZa  saZinarum 
N a v i c u l a  spp.  1 4  
U i t z s c h i a  Spp. 
R h i z o s o Z e n i a  spp. 1 1 4  
T h a Z Z a s s i o s i r a  Sp. 
S t e p h a n o d i s c u s  SP. 1 4  
Sgnedra t a b u  Z a t a   v a r .   o b t u s a  
S y z e d r a  s p .  1 4  

Class  Bacillariophyceae 
2 1 3  

36  

7029 
36 

36 

1 7 8  
142 
426 

(Continued) 

57 

7 
8 3 1  

7 

28 

7 

28 

85  

1 4 2  

1 2 4  
5 3  

1 8  
1 0 6  

5 3  
35  

497   163  

2 1  
7 

469  440 

1 4   4 3  

7 

1 4  

71 
28 1 4  
71   57  

18  
7 
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TABLE 8 .  Continued. 

Station  7  8 9 .  10 11 12 

Euglenophyta 
ZugZena sp. 1'4 18 

Cryptophyta 
Rhodol;.;onas spp .  85 213 57  301 14 
Unidentified flagellates 142 21  248 14 

Total cells/ml 1363 8487 1170 1169 1192 773 

Per Cent  Composition o f  Major  Algal  Groups: 
Chlorophyta 1.0 0.4 2.4 4.5 1.2 - 

Chrysophyceae 59.4 2.5 4.9 12.1 41.7 21.1 

Bacillariophyceae 33.4 92.9 84.8 34.8 55.9 77.1 

( 1 4 )  (36)  (283 ( 5 3 )  (14) 

(809)  (213)  (57)  (142)  (497)  (163) 
" 

Euglenophyta 

Cryptophyta 

Other flagellates 

(455)  (7883)  (993) (407)  (667)  (596) 
1.2 1.5 - - - - 

(14)  (18) 
6.2 2 . 5  4.9  25.7 1.2 - 

Species Diversity  1.88 1.16 1.75 3.04. 1.97  1.98 
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S e p t e m b e r   s t a n d i n g   c r o p s   w e r e   l o w e s t   a t   S t a t i o n s   9 - 1 2   i n   t h e  

u n n a m e d   b a y   ( 7 7 3 - 1 1 9 2   c e l l s / m l )   w i t h   s t a t i o n s  i n  t h e   v i c i n i t y  

o f   d r e d g i n g   a c t i v i t y   a n d   i n   H u t c h i s o n  Bay y i e l d i n g   h i g h e r  

c o u n t s   ( 1 3 6 3 - 8 4 8 7   c e l l s / m l ) .   F l u c t u a t i o n   i n   s t a n d i n g   c r o p  

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

T h e s e   s h i f t s   i n   t h e   d i a t o m   c o m m u n i t y   w e r e   p r o b a b l y   c a u s e d  by 

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

w a t e r   t e m p e r a t u r e ,   s a l i n i t y ,   a n d   t u r b i d i t y   l e v e l s   r e l a t e d   t o  

m i x i n g   o f   M a c k e n z i e   R i v e r   a n d   B e a u f o r t   S e a   w a t e r s   ( H s i a o  e t  

a l . ,  1 9 7 7 ) .   D r e d g i n g   a c t i v i t y   a p p e a r s   t o   h a v e   h a d   l i t t l e  

e f f e c t  on t h e   p h y t o p l a n k t o n   s t a n d i n g   c r o p   w i t h i n   t h e   s t u d y  

a r e a .  

T h e   a b u n d a n c e   o f   d i a t o m s   i n   t h e   s t u d y   a r e a   r e s u l t e d  

l a r g e l y   f r o m   h i g h   n u m b e r s  o f  Chaetoceros  s p p . ,  R h i z o s o l e n i a  

s p p . ,  C y c l o t e l l a  s p p . ,   a n d  Navicula  spp.  Maximum d e n s i t y  o f  

Chae toceros  s p p .   w a s   r e c o r d e d   a t   S t a t i o n  4 d u r i n g   J u l y ,  

r e a c h i n g  7489 c e l l s / m l .   H s i a o  e t  aZ. ( 1 9 7 7 )   r e p o r t  a maximum 

d e n s i t y   f o r   t h i s   s p e c i e s  o f  4 7 0 0  c e l l s / m l   i n   s i m i l a r   h a b i t a t .  

The o n l y   o t h e r   r e l a t i v e l y   a b u n d a n t   a l g a l   s p e c i e s   p r e s e n t  

d u r i n g   b o t h   s a m p l i n g   p e r i o d s  was Rhodomonas s p p .   ( a   C r y p t o p h y t e )  

w h i c h   o c c u r r e d   a t  maximum d e n s i t y  a t  s t a t i o n s   i n   t h e  unnamed 

b a y   ( S t a t i o n s   9 - 1 2 )   d u r i n g   J u l y .  

S p e c i e s   D i v e r s i t y  

S h a n n o n - W e a v e r   s p e c i e s   d i v e r s i t y  o f  p h y t o p l a n k t o n   f r o m  



6 3  

P 

s t a t i o n s   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t   r a n g e d   f r o m  0 . 7 2 - 2 . 9 8  

d u r i n g   J u l y   a n d   1 . 1 6 - 3 . 0 4   i n   A u g u s t - S e p t e m b e r   ( T a b l e s  7 and 8 ) .  

The r e l a t i v e l y  low d i v e r s i t i e s   r e s u l t   f r o m   t h e   r e l a t i v e l y  

high  number  of a s i n g l e   s p e c i e s   ( g e n e r a l l y  C h a e t o c e r o s  s p p . )  

a t  m o s t   s t a t i o n s .   A l t h o u g h   s l i g h t   s e a s o n a l   v a r i a t i o n s   i n  

d i v e r s i t y   o c c u r r e d   a t  some s t a t i o n s ,   t h e s e   v a r i a t i o n s   p r o b a b l y  

r e s u l t e d   f r o m   t h e   e f f e c t s   o f   c u r r e n t   m i x i n g   s i m i l a r  t o  t h e  

f a c t o r s   a f f e c t i n g   s t a n d i n g   c r o p ,  

Zooplankton  

Methods 

I n i t i a l l y ,  t w o   m e t h o d s   o f   c o l l e c t i n g   z o o p l a n k t o n   w e r e  

u s e d :   v e r t i c a l   t o w s   w i t h  a Wiscons in   ne t   (mou th   open ing  1 2  cm), 

a n d   h o r i z o n t a l   t o w s   w i t h  a F a b e r   n e t   ( m o u t h   o p e n i n g  6 0  cm, mesh 

s i z e  0 . 3 9 2  m m ) ( F a b e r ,   1 9 6 8 ) ( P l a t e  3 ) .  The   Wiscons in   ne t   method 

was a b a n d o n e d   a f t e r   t h e   J u l y   s a m p l i n g   p e r i o d  when i t  was  found 

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

d e s c r i b i n g   t h e   z o o p l a n k t o n   p r e s e n t   i n   t h e   T u f t   P o i n t   r e g i o n .  

T h e   F a b e r   n e t   w a s   f o u n d   t o   c o l l e c t  a l a r g e   s a m p l e ,   m o r e  

t h a n   a d e q u a t e   t o   d e s c r i b e   z o o p l a n k t o n   p o p u l a t i o n s .  Tow 

d i s t a n c e s  were m e a s u r e d   u s i n g  a Tsurumi-Seik i   (Model  10-1971) 

f l o w   m e t e r   w h i c h   a l l o w s   c a l c u l a t i o n s  o f  t he   wa te r   vo lume  

sampled o r  c a t c h - p e r - u n i t - e f f o r t .  



6 4  

PLATE 3 .  Modified  Faber  net  pelagic  trawl  for  sampling 
zooplankton  and  pelagic  fish  larvae. 

PLATE 4 .  Gillnet  catch  at  Station 7, seaward  side of IOL 
breakwater. 
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PLATE 3. Modified  Faber  net  pelagic  trawl f o r  sampling 
zooplankton  and  pelagic  fish  larvae. 

... . .". 

PLATE 4. Gillnet catch at Station 7, seaward  side of IOL 
breakwater. 

1 
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Zooplankton  samples were preserved  in  the  field  using 

a 5% formalin  solution.  Zooplankton  counts were made by 

dividing  samples with a plankton  splitter  into  appropriate 

subsamples, depending  upon density, then  counting  the  entire 

subsample.  Counts were made  using a Wild M5 binocular 

microscope at 25x and/or 50x magnification. 

Organisms were identified  to  major  taxa  and  the  species/ 

genera  present  recorded.  Identifications were made by 

preparing  temporary  mounts of whole  or  dissected  specimens 

for  examination  using a Wild M12 compound  microscope at 

magnifications of 100, 400, o r  1000x. Identifications were 

based  primarily  upon  the  taxonomic  references of Fraser  and 

Hansen (1939-1974), Davis ( 1 9 5 5 ) ,  Johnson ( 1 9 5 6 ) ,  Ellis 

( 1 9 6 0 ) ,  Tattersall (1963), Grainger (1965), Fulton (1968), 

Deevey  and  Deevey (1971), Gosner (1971), Newell  and  Newell 

(1973). 

Species  diversity  indices were calculated as described 

in  the  invertebrate  section. 

Results 

Available  information  on  zooplankton  in  the  Beaufort Sea 

has  been  summarized by Slaney (1977a). To date, the  most 

comprehensive  examinations of Beaufort Sea zooplankton were 

carried  out  by Johnson (1956) in the western Beaufort Sea, 
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a n d   G r a i n g e r   ( 1 9 6 5 )   i n   t h e   e a s t e r n   B e a u f o r t   S e a .   I n   t h e  

v i c i n i t y   o f   T u f t   P o i n t ,   o n l y   o n e   p r i o r   s t u d y   o f   z o o p l a n k t o n  

has   been made (S laney ,   1977b) .  They r e p o r t   t h a t   d e n s i t i e s  

o f   z o o p l a n k t e r s   w e r e   r e l a t i v e l y   l o w   p r i o r   t o  commencement 

o f   t h e  1 9 7 6  dredging  program,  and  no  zooplankters  were p r e s e n t  

i n   W i s c o n s i n   n e t   s a m p l e s   a f t e r   d r e d g i n g  was  begun  (July  18,  

1976) .  

D u r i n g   t h e   c u r r e n t   s t u d y   t o   d e t e r m i n e   t h e   s t a n d i n g   c r o p ,  

s p e c i e s   c o m p o s i t i o n ,   a n d   s p e c i e s   d i v e r s i t y  of  t h e  T u f t  P o i n t  

zooplankton  community,   the   Wisconsin  net   method  was  abandoned 

i n   f a v o u r  o f  d a t a   o b t a i n e d  by  sampling  large  volumes  of  water 

(198-264  m3/sample)  with a F a b e r   n e t .  

Standing  Crop 

R e l a t i v e l y  low d e n s i t i e s   o f   z o o p l a n k t e r s  were p r e s e n t  

i n   t h e   v i c i n i t y  o f  T u f t   P o i n t   d u r i n g   b o t h   s a m p l i n g   p e r i o d s .  

T o t a l   s t a n d i n g   c r o p   a v e r a g e d   2 5 . 1   z o o p l a n k t e r s / m 3   ( r a n g e  

0 .78 -45 .4 )   du r ing   Ju ly   and   32 .8   zoop lank te r s /m3   i n   Augus t -  

S e p t e m b e r   s a m p l e s .   T h i s   d i f f e r e n c e  i s  n o t   s i g n i f i c a n t  when 

a p a i r e d   S t u d e n t s  t - t e s t  i s  appl ied   ( t=0 .290 ,   P>O.O5) .  

S l a n e y   ( 1 9 7 7 a )   r e p o r t   t h a t   z o o p l a n k t o n   d e n s i t i e s   i n   M a c k e n z i e  

Bay and   a long   Tuktoyaktuk   Peninsula  were h i g h l y   v a r i a b l e  

averaging   516 .5   zooplankters /m3  ( range  9 . 8  t o   4 4 2 4 . 5 ) .  

D e n s i t i e s   o f   z o o p l a n k t o n   i n   t h e   v i c i n i t y  of T u f t   P o i n t   p r i o r  

t o   d r e d g i n g   a c t i v i t y   ( e a r l y   J u l y , '   1 9 7 6 )   r a n g e d   f r o m  2 0 . 7  t o  
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c 

c 

c 

1 4 1 . 2  zooplankters /m3  (S laney ,   1977b) .  

T o t a l   z o o p l a n k t o n   s t a n d i n g   c r o p  may h a v e   b e e n   s l i g h t l y  

u n d e r e s t i m a t e d   i n   t h e   p r e s e n t   s t u d y   d u e   t o   t h e   c o a r s e  mesh 

F a b e r   n e t   u t i l i z e d   ( 0 . 3 9 2  mm). Coarse mesh samplers   emphasize 

macrop lank ton   ( e .g . ,   copepods ) ,   wh i l e   a l l owing   mic rop lank ton  

( e . g . ,   s m a l l   r o t i f e r s )   t o   p a s s   t h r o u g h   t h e   n e t   ( N e w e l 1   a n d  

Newel l ,   1973) .   A l though   S l aney   (1977a )   r epor t   dens i t i e s  of  

r o t i f e r s  from 2 t o  4 , 6 2 9 / m 3  in   Mackenzie   Bay,   they  do  not  

r e p o r t   r o t i f e r s   t o   b e   a b u n d a n t   i n   t h e   v i c i n i t y  o f  T u f t   P o i n t  

f r o m   s a m p l e s   u t i l i z i n g  a f i n e  mesh (0.156 mm) sampler  

(S laney ,   1977b) .   Dur ing   t he   p re sen t   s tudy ,  a few  samples 

t a k e n   i n   J u l y   u t i l i z i n g   v e r t i c a l   h a u l s   o f   W i s c o n s i n   n e t  

(mesh 0 . 0 6 9 5  mm) i n d i c a t e d   d e n s i t i e s  o f  r o t i f e r s   t o   b e   l e s s  

than  3/m3.   Thus,   any  source o f  e r r o r   i n   c a l c u l a t i o n  o f  

t o t a l   s t a n d i n g   c r o p  i s  cons ide red   min ima l .  

T o t a l   z o o p l a n k t o n   s t a n d i n g   c r o p   a t   s t a t i o n s   i n   t h e  

v i c i n i t y  o f  d r e d g e   o p e r a t i o n s   ( S t a t i o n s  5 and 7 )  f a l l  midway 

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

d u r i n g   b o t h   s a m p l i n g   p e r i o d s   ( T a b l e s  9 6 1 0 ) .  I t  a p p e a r s   u n l i k e l y  

t h a t   p r e s e n t   d r e d g i n g   o p e r a t i o n s   a r e   h a v i n g   a n y   s i g n i f i c a n t  

e f f e c t  upon the   zoop lank ton   communi t i e s .   S t and ing   c rop  

was h i g h l y   v a r i a b l e   t h r o u g h o u t   t h e   s t u d y   a r e a .   L o w e s t  

s t a n d i n g   c r o p s   g e n e r a l l y   o c c u r r e d   i n   t h e  unnamed  bay o r   i n  

Hutchinson Bay.  Copepods were the   mos t   abundant   major   g roup  
c 

c 



TABLE 9 .  Species  composition,  standing crop, and Shannon-Weaver species  diversity  index 
of zooplankton  collected by Faber  net at 12 stations i n  the  vicinity of  Tuft 
Point, July 15-25, 1977.  Standing crop,  is presented  as  number of organisms/ 
100 m3. xN=mean number o f  organisms; kt=mean number of taxa; xd=mean 
diversity  index. 

Species  Station: 1  2  3 4 
Annelida 
unidentified  Oligochaeta 1  1 
unidentified  Polychaeta 1  1 

5 6 7 

1 

Chaetognatha 
S a g i t t a  sp. 

Crustacea 
Amphipoda 

Acan thos t eph ia  Sp. 
A p h e r u s a   g l a c i a l i s  
Gammaricanthus Zor ica tus  
Gammurus ocean icus  
MonocuZodes la t imanus  
On i s imus   Z i t t o raZ i s  
Parathemis to  abyssorum 
P o n t o p o r e i a   a f f i n i s  
unidentified  Amphipoda 

Podon s p .  

A c a r t i a  sp. 
CaZanus f i n m a r c h i c u s  
Ca Zanus hyperboreus 
Ca Zanus sp .  
Eurytemora sp. 
Limnoca Zanus macrurus 
Me tridia Zonga 
Pseudocalanus minutus  

Cladocera 

Copepoda 

1 

26 

27 

7 

1 
2 

3 

16 

1 

1 

1 

1 
1 

2 

1 

1 
6 
2 
3  1 

16 

2 4 

3 2 6 40 
1  1 1 2 8 
1 7 24 

12 
372  53  1182  1681 946 3 5 5  1111 

2 4 
65 89 103 206 

(Continued) 

J - . . I  * I . I . I 1 . 1 . J . 1 . I . l . I . 1 . 1 . 1 . 1 ~ . 1 . . 1 . 1  



TABLE 9. Continued. 

Species  Station: 1 2 3 4 5 6 7 
Cumacea 

Isopoda 

Mysidacea 

D i a s t y   L i s   r a t h k e i  3 1 

Mesidotea  entomon 1 

Mysis s p .  6 1 9 1 1 

Ctenophora 
Beroe  cucumis 

Hydromedusae 
A g Z a n t h a   d i g i t a l e  
HaZi thoZus   c i r ra tus  
S a r s i a   p r i n c e p s  
unidentified  Hydromedusae 

Mollusca 
CZione  Zimacina 
unidentified  Lamellibranch 

1 

2 

5 1 2 8 
1 20 1 8  3 5  

1 
2 1 

1 
2 

2 2 7  

Tartigrada 
unidentified  Tartigrada 

Tunicata 
unidentified  Tunicata 

TOTAL  ORGANISMS/100 m 3  4 4 3  7 8   1 1 8 7   1 7 6 7   1 0 8 8   5 2 7   1 4 7 1  

TOTAL NO. OF SPECIES 8 8 6 1 5  1 4  1 5  14 

DIVERSITY I N D E X  0 . 9 6  1 . 4 9  0 . 2 7  0 . 3 6  0.82 1 . 6 3   1 . 3 3  

(Continued) 
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TABLE 9 Continued. 

Species  Station: 8 9 10 11 1 2  xN 
Cumacea 

Isopoda 

Mysidacea 

Diasty l i s  rathkei 

Mes ido tea  entomon 

M y s i s  s p .  

Ctenophora 
Beroe cucumis 

Hydromedusae 
Agglantha d i g i t a l e  
B a l i t h o l u s  cirratus 
S a r s i a   p r i n c e p s  
unidentified  Hydromedusae 

Mollusca 
Clione limacina 
unidentified  Lameliibranch 

Tartigrada 
unidentified  Tartigrada 

Tunkcata 
unidentified  Tunicata 

TOTAL ORGANISMS/100 m 3  

TOTAL NO. OF SPECIES 

DIVERSITY INDEX 

1 

1 1 

1 6   1 9   8 2  2 

8 2 
1 3   2 6  
1 
1 

1 4 

8 

2 

1 5 2 7  1 5 2 6 1  1 0 6 5  4 5 3 6  

1 6  1 5  1 0  8 

0 . 9 4  0 . 7 9  0 . 9 7  1 . 0 8  

3 

0.4  

0 . 2  

1 1 . 7  

0 . 2  

2 . 2  
9 . 4  
0 . 2  
0 . 4  

2 . 9  
0 . 2  

0 . 7  

0 . 2  

1 1 4 2  x N =  2 5 0 7 . 6  

9 x t =  1 1 . 5  

0 . 9 3  xd= 0 . 9 6  
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TABLE 10 Species  composition,  standing crop, and Shannon-Weaver species  diversity  index 
o f  zooplankton  collected by Faber  net at 12 stations in the  vicinity o f  Tuft 
Point, August 26-September 3 ,  1977.  Standing  crop is presented  as  number o f  
organisms/100 m’. xN=mean number o f  organisms, it=mean number o f  taxa; 
xd=mean diversity  index. 

Species Station: 1 2 3 4 5 6 7 
Annelida 

unidentified Oligczhaeta 
unidentified Polychaeta 

Chaetognatha 
S a g i t t a  s p .  

Crustacea 
Arnphipoda 

. .!canf;hostepF.ia s p .  
ApherusLz g l s c i a  Zis 
Garnmariccnthus  lopicatus  
Garnnarus o c e a n i c u s  
Kcnoculodes  Zatimanus 
Onisimus Zi t to ra2 i . s  
?arathem*i.sto  abyssorurn 
Pon topcre ia  a f f i n i s  
unidentified Amphipoda 

.Dodon s p .  

A c a r t i a  s p .  
Ca Zanus f i n m a r c h i c u s  
Ca Zanus hyperboreus  
Ca Zanus sp. 
Euryternora sp. 
LimnocaZanus  macrurus 
Metrl:dia  longa 
PseudocaZanus  minutus 

Cladocera 

Copepoda 
1 1 7  

7451  230 
16 

1 6  

162 8 
2505 40 

49 251 

(Continued) 

2 

1 
2 

2 12 

17 34 
2 2 

2 
69 18 

32 107 

2 

2 1 3 

2 

8 
3 
1 

1455  32 
56 2 24 
48  8 

16 145 24 

1026 4477 1285 



TABLE 10. Continued. 

Species  Station: 1 2 . 3  4 

D i a s t y  l i s  r a t h k e i  1 

Mesidotea  entomon 

Mysis s p .  

5 6 7 

Cumacea 

Isopoda 

blysidacea 

1 

1 

Ctenophora 
Beroe cucumis  

Hydromedusae 
k g l a n t h a   d i g i t a l e  
i l a i i t h3Zus  c i r r a t u s  
Sarsia v r i n e e p s  
unidentified  Hydromedusae 

Mollusca 
CZione  l imacina 
unidentified  Lamellibranch 

1 

8 

34 
8 

2 

1 2 

3 

42 
1 6 

1 2 

1 3 

Tartigrada 
unidentified  Tartigrada 

T m i c a t a  
unidentified  Tunicata 

TOTAL ORG-4NISMS/100 m 3  1 0 1 8 3   6 6 2  123 1 8 2   1 2 0 2   6 0 9 3  1440 

TOTAL NO. OF SPECIES 5 6 6 11 10 1 4  1 2  

DIVERSITY INDEX 0 . 9 7  1 . 9 5   1 . 6 2   1 . 9 0   0 . 9 6   0 . 9 8   0 . 8 0  



TABLE 10. Continued. 

Species Station:  8  9 10 11 12 GN 
Annelida 
unidentified  Oligochaeta 
unidentified Polychaeta  1 0.2 

- 

Chaetognatha 
S a g i t t a  s p .  

Crustacea 
Amphipoda 

- 4 c a n ~ h o s t e p h i c  SP. 
k p h e r u s a   g l a c i a l i s  
Gamrnaricanthue l o r i c a t u s  
Gammarus o c e a n i c u s  
Monoculodes  Zatimanus 
Onisimus Z i t t o r a Z i s  
Parathemiszo   abyssorum 
P o n t o p o r e i a   a f f i n i s  
unidentified Amphipoda 

Podon s p .  

A c a r t i a  s p .  
Ca Zavlus f i n m a r c h i c u s  
Calanus  hypsrborsus 
Ca Zanus s p .  
Eurytemora sp. 
Limnoca Zanus macrurus 
M e t r i d i a  Zonga 
PszudocaZanus  minutus 

Cladocera 

Copepoda 

1 

1 

128 
1 

1 
1 

1  1 

1 

1 

2 

1325 453 162 
32 3 6 

32 65 16 
129 6077 1455 

7046 1487 646 

(Continued) 

2 1 

2 8 

1.0 

0.1 
0.1 
0.1 

11.2 
0.1 
0.7  
0.4 
0.3 

- 

10.9 

929.9 
12.8 
6.0 

- 
23.8 

145 73 891.3 

61 127 1382.8 
- 



TABLE 1 0 .  Continued. 

Species  Station: 8 9 10 11 1 2  xN 
Cumacea 

Isopoda 

Mysidacea 

D i a s t y  l i s  r a t h k e i  

Mesidotea  entomon 

Mysis sp. 

Ctenophora 
Beroe  cucumis 

Hydromedusae 
A g l a n t h a   d i g i t a l e  
H a l i k h o l u s   c i r r a t u s  
Sarsia p r i n c e p s  
unidentified  Hydromedusae 

Mollusca 
C l i o n e   l i m a c i n a  
unidentified  Lamellibranch 

Tartigrada 
unidentified  Tartigrada 

Tunicata 
unidentified  Tunicata 

TOTAL ORGANISMS/100 m 3  

TOTAL NO. OF S P E C I E S  

D I V E R S I T Y   I N D E X  

1 

1 

1 
2 

1 

1 

3 

1 

1 
1 
3 

8 7 0 4  8 0 9 2  2290  210  213 

1 7  1 0  9 4 6 

0 . 9 2  1 . 0 6  1 . 3 0  1 . 0 1  1 . 3 1  

0 . 2  

- 

0 . 2  

0 . 9  

6 . 5  
2 . 1  

0 . 5  
- 

0 . 7  
- 

xN= 3 2 8 2 . 8  

xt= 9 . 2  

xd= 1 . 2 3  
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c o m p r i s i n g   9 2 . 3 %   o f   t h e   J u l y   s a m p l e s   a n d   9 8 . 9 %  o f  August-  

September  samples.   The maximum s t a n d i n g   c r o p   o f   c o p e p o d s  

o c c u r r e d   a t   S t a t i o n  9 ( e n t r a n c e   t o  unnamed b a y )   d u r i n g   J u l y  

w i t h   1 5 0 . 0   o r g a n i s m s / m 3   p r e s e n t .   S l a n e y   ( 1 9 7 7 a )   r e p o r t   t h a t  

c o p e p o d s   a n d   r o t i f e r s   a r e   t h e   m o s t   a b u n d a n t   o r g a n i s m s   i n  

the   nea r shore   Beaufo r t   Sea   zoop lank ton   communi ty   w i th in   t he  

M a c k e n z i e   R i v e r   f r e s h w a t e r   i n f l u e n c e .  

Spec ies   Composi t ion  

A t o t a l   o f  3 3   z o o p l a n k t o n   s p e c i e s  was i d e n t i f i e d   i n  

s a m p l e s   f r o m   t h e   s t u d y   a r e a   w i t h  similar s p e c i e s   c o m p o s i t i o n  

d u r i n g   b o t h   s a m p l i n g   p e r i o d s   ( T a b l e s   9 6 1 0 ) .  An a v e r a g e   o f  

1 1 . 5  s p e c i e s   ( r a n g e   6 - 1 6 )  were p r e s e n t   i n   J u l y   s a m p l e s   a n d  

9 . 2  s p e c i e s   ( r a n g e   4 - 1 7 )   i n   A u g u s t - S e p t e m b e r   s a m p l e s .  Due 

t o   t h e   h i g h   v a r i a t i o n   i n   t h e  number of  s p e c i e s   p r e s e n t   a t  

e a c h   s t a t i o n ,   t h i s   d i f f e r e n c e  was n o t   s i g n i f i c a n t   ( t = 0 . 3 6 9 ,  

P > 0 . 0 5 ) .  S l a n e y   ( 1 9 7 7 a )   s u g g e s t s   t h a t   h i g h e s t   t a x o n o m i c  

d i v e r s i t y   o c c u r s   i n   c o a s t a l  waters d u r i n g   l a t e   A u g u s t   a n d  

e a r l y   S e p t e m h e r .   D a t a   p r e s e n t e d  by Slaney   (1975)   and   the  

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

change.  

The  copepod LimnocaZanus macrurus dominated a l l  samples  

d u r i n g   t h e   J u l y   s a m p l i n g   p e r i o d   w i t h   a n   a v e r a g e   d e n s i t y  o f  

2 0 . 8   o r g a n i s m s / m 3   ( T a b l e   9 ) .   T h i s   s p e c i e s   h a s   b e e n  

p r e v i o u s l y   r e p o r t e d   t o   b e   m o s t   a b u n d a n t   i n   s a m p l e s   f r o m  t h e  

‘I) 
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I 

I 

Tuf t   Po in t   s tudy   a r ea   (S laney ,   1977b) .   On ly   two   o the r   spec ie s  

were p r e s e n t   i n   a v e r a g e   d e n s i t i e s   g r e a t e r   t h a n  l / m 3  i n   J u l y  

samples :  Pseudocalanus rninutus (a  copepod)  and Podon sp.  

( a   c l a d o c e r a n ) .  

Although Limnocalanus macrurus was a l s o   a b u n d a n t  i n  

August-September  samples  (Table l o ) ,  two o the r   copepods ,  

Pseudocalanus m i n u t u s  and A c a r t i a  s p . ,  were s l i g h t l y  more 

abundant .  A c a r t i a  s p .  was a b s e n t   f r o m   J u l y   s a m p l e s ,   b u t  

was p r e s e n t   a t  9 o f  1 2  s t a t i o n s   i n   A u g u s t - S e p t e m b e r   s a m p l e s .  

No o t h e r   z o o p l a n k t e r s  were f o u n d   i n   d e n s i t i e s   g r e a t e r   t h a n  

l ] m 3  i n   A u g u s t - S e p t e m b e r   s a m p l e s .   I n   g e n e r a l ,   z o o p l a n k t o n  

s p e c i e s   c o m p o s i t i o n  was s i m i l a r   t o   t h a t   r e p o r t e d  by Gra inge r  

( 1 9 6 5 )   f o r   t h e   e a s t e r n   B e a u f o r t   S e a .  

Spec ie s   compos i t ion  a t  s t a t i o n s   i n   t h e   v i c i n i t y  o f  t h e  

borrow s i t e  ( S t a t i o n s  5 and 7 )  was n e a r l y   i d e n t i c a l   t o   o t h e r  

s t a t i o n s   o u t s i d e   t h e   i n f l u e n c e   o f   p o s s i b l e   t u r b i d i t y   c a u s e d  

by the   d redge   (Tab le s   9610) .   Poss ib l e   excep t ions  were t h e  

hydromedusae Aglantha d i g i t a l e  and I l a l i t h o l u s  cirratus and 

t h e   c t e n o p h o r e  Beroe cucumis which were more  abundant a t  

s t a t i o n s   n e a r   t h e   b o r r o w  s i t e  p a r t i c u l a r l y   d u r i n g   t h e   s e c o n d  

sampl ing   per iod .   Hydromedusae   were   a l so   found  to   be   mos t  

a b u n d a n t   i n   t h e   v i c i n i t y  of  the   bo r row s i t e  i n   s a m p l e s  

c o l l e c t e d   i n   b o t t o m   t r a w l s   ( s e e   I n v e r t e b r a t e   S t u d i e s ) .  



7 8  

S p e c i e s   D i v e r s i t y  

Shannon-Weaver   spec ie s   d ive r s i ty   i nd ices   appea r   l ow f o r  

t he   Tuf t   Po in t   zoop lank ton   communi ty   ave rag ing   0 .96   ( r ange  

0 . 2 7  t o   1 . 6 3 )   i n  J u l y  samples   and   1 .23   ( range  0 . 8 0  t o   1 . 9 5 )  

in   Augus t -September   (Tables  9 and 1 0 ) .  However ,   no   d ive r s i ty  

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

S e v e r a l   f a c t o r s  may h a v e   r e s u l t e d   i n   t h e  low d i v e r s i t i e s  

d u r i n g   t h e   p r e s e n t   s t u d y ,   i n c l u d i n g :  

1) t h e   u s e   o f   h o r i z o n t a l   t o w s ,   n e a r   t h e   s u r f a c e ,  i n  

sha l low  water   which  may h a v e   p r e v e n t e d   t h e   c a p t u r e   o f  some 

p o r t i o n s   o f   t h e   z o o p l a n k t o n   c o m m u n i t y ,   p a r t i c u l a r l y   t h o s e  

s p e c i e s   i n h a b i t i n g   d e e p e r  water f u r t h e r   o f f s h o r e ,   a n d  

2 )  t h e   c o a r s e  mesh s i z e   o f   F a b e r   n e t   u s e d   i n   t h i s   s t u d y  

may have  a l lowed some z o o p l a n k t e r s ,   p a r t i c u l a r l y   r o t i f e r s ,  

t o   b e   u n d e r e s t i m a t e d .  

‘I 

‘I 



79 

FISHERIES STUDIES 

I 

I 

F 

A t  e a c h   o f   t h e  1 2  s a m p l i n g   s t a t i o n s   i n d i c a t e d   i n   F i g u r e  1, 

f i s h  were c o l l e c t e d   u s i n g   g i l l n e t s ,   s e i n e s ,  a F a b e r   n e t ,   a n d  

a b o t t o m   t r a w l .   S i m i l a r   s a m p l e s  were t a k e n   d u r i n g   e a c h   o f   t h e  

t w o   s a m p l i n g   p e r i o d s .   G i l l n e t   s e t s   v a r i e d   i n   d u r a t i o n   f r o m  

0 . 5   t o  2 4  h o u r s .   S t a n d a r d   g a n g s   o f   v a r i a b l e  mesh  monofilament 

g i l l n e t s ,  2 . 4  m (8 f t )  i n   d e p t h   a n d   4 5 . 0  m (150 f t )   i n   l e n g t h  

w e r e   u s e d .   S i x   p a n e l s ,   e a c h  7 . 5  m (25 f t )   l o n g   c o n s t i t u t e d  

a. gang .   Each   gang   was   s tandard ized   by   assembly   in   the  

fo l lowing   s equence :  2 . 5 ,  5 . 1 ,  1 1 . 4 ,  6 . 3 ,  3 . 8 ,  and   8 .9  cm 

( 1 ,  2 ,  4 . 5 ,   2 . 5 ,   1 . 5 ,  3 . 5  i n . ,   r e s p e c t i v e l y )   s t r e t c h  mesh 

( P l a t e   4 ) .  The s e i n e   u s e d  was a f ine -mesh   ny lon  minnow s e i n e  

measur ing  4 m ( 1 3   f t )  x 1 . 2  m ( 4  f t ) .   S e i n e   h a u l s   c o v e r e d  a 

s t a n d a r d . .   d i s t a n c e   o f  50 m ( 1 6 4  f t )   a l o n g   t h e   s h o r e l i n e .  

A mod i f i ed   Fabe r   ne t   (Fabe r ,   1968)   was   u sed   t o   cap tu re  

s m a l l   f i s h   i n   s u r f a c e  waters i n   t h e   s t u d y   a r e a   ( P l a t e  3 ) .  

A T s u r u n i - S e i k i   f l o w  meter (Model  10-1971) was u s e d   t o  

s t a n d a r d i z e  tow d i s t a n c e s .  Tow d i s t a n c e  was t h e n   m u l t i p l i e d  

by t h e   a r e a   o f   t h e   n e t   o p e n i n g   t o   c a l c u l a t e   t h e   w a t e r   v o l u m e  

sampled   pe r  tow ( range:   198-264  m3/ tow) .  

The e p i b e n t h i c   b o t t o m   t r a w l   ( P l a t e  2 )  was u s e d   t o   c a p t u r e  
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small bottom-dwelling fish  such  as  sculpins  and flounder. 

The Tsurumi-Seiki flow  meter  was  also  used  to  measure  tow 

distances  and  calculate  the  area of substrate  sampled. 

Specimens of each  fish  species were retained  for  life 

history  analysis. An attempt  was  made  to  collect  specimens 

from  the  entire  size  range of each  species  and  excess  numbers 

within  any  size  range  were  released  alive.  Retained  specimens 

were dissected  and  subjected to analysis as described by 

McCart e t  al. (1972). 

In  the  field  laboratory,  each  fish  was  measured  to  the 

nearest  mm  and  weighed  to  the  nearest 0.1  g. Egg  diameters 

were determined to the  nearest 0.1 mm  by calculating  the 

mean  diameter of  10 unpreserved eggs of the  largest  size 

class  lined  up  in a row.  Otoliths were removed, placed  in 

glycerin, and stored f o r  later  age  determination. 

Fish  were  classified in three  broad  reproductive 

categories  using  the  criteria of McCart e t  al. (1972)  and 

Craig  and Uann ( 1 9 7 4 ) .  Fish  were  classified  as  either 

"immature"  (negligible  gonadal  development  and  no  evidence of 

previous  spawning), ''spawners" (sufficient  gonadal  development 

to indicate  that  the  fish  would  spawn  during  the year of 

capture), or "non-spawner"  (some  gonadal development, but 

would  not  spawn  in  the year of capture). 



81 

I 

I 

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

a mod i f i ca t ion   o f   t he   Hynes ' s   Po in t   Me thod   (Hynes ,   1950)   a s  

o u t l i n e d  by G r i f f i t h s  e t  al. ( 1 9 7 5 ) .   I n   t h i s   m a n n e r ,   t h e  

p e r   c e n t   f u l l n e s s   o f   t h e   w h o l e   s t o m a c h   a n d   t h e   p e r   c e n t  

c o m p o s i t i o n   f o r   e a c h   f o o d  item were r e c o r d e d .   I n d i v i d u a l  

food   i t ems  were i d e n t i f i e d   t o   t h e   l e v e l   o f   c l a s s   o r   o r d e r .  

F o r   e a c h   f i s h   s p e c i e s ,  a l l  con ten t s   f rom  s tomachs   con ta in ing  

food were g r o u p e d   t o   p r o v i d e  a r e p r e s e n t a t i v e   o r   " a v e r a g e  

s tomach" .   These   r e su l t s  a r e  p r e s e n t e d   i n  two  ways.  The 

f i r s t  i n d i c a t e s   t h e   o b s e r v e d   " a v e r a g e   s t o m a c h "   a n d   t h e   p e r  

c e n t   c o n t e n t  o f  each   food  item. T h e   s e c o n d   i n d i c a t e s   t h e  

pe rcen tage   o f   s tomachs   examined   wh ich   con ta ined   t he   food  item. 

R e s u l t s  

Spec ies   Composi t ion   and   Rela t ive   Abundance  

O f  t h e  1 7  s p e c i e s   c o l l e c t e d   i n   t h e   T u f t   P o i n t   s t u d y   a r e a  

(Table  l l ) ,  1 0  were p r i m a r i l y   m a r i n e ,  6 were anadromous,  and 

1 was a n   e u r o h a l i n e   f r e s h w a t e r   s p e c i e s   ( T a b l e s  1 2  and   13 ) .  

A t o t a l  of 2 6 1 7  f i s h  was c a p t u r e d   i n   g i l l n e t s   a n d   s e i n e s   a n d ,  

o f   t h e s e ,   7 5 . 9 %  were mar ine   spec ies .   Large   numbers   o f   young-  

o f - t h e - y e a r   a n d   j u v e n i l e   f o u r h o r n   s c u l p i n   c a u g h t   i n   s e i n e s  

(N=1748) c o n t r i b u t e d   t o   t h e   h i g h   p e r c e n t a g e   o f   m a r i n e   f i s h .  

Arc t ic  c i s c o  were t h e   m o s t   a b u n d a n t   s p e c i e s   i n   g i l l n e t   c a t c h e s ,  

compr is ing  4 2 %  o f   t h e   J u l y   s a m p l e   a n d  4 7 %  o f   t he   Augus t -  

September   sample .   Fourhorn   scu lp in   and  l e a s t  c i s c o   w e r e  
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TABLE 11 F i s h   c a u g h t   i n   t h e   T u f t   P o i n t   s t u d y  a rea ,  J u l y -  
September ,  1 9 7 7 .  F i s h   a p p e a r   i n   o r d e r   o f   r e l a t i v e  
abundance. 

Common Name S c i e n t i f i c  Name Code 

Fourhorn   s cu lp in  

Arc t ic  c i s c o  

Least c i s c o  

B r o a d   w h i t e f i s h  

Borea l  smelt 

Inconnu 

Arc t i c  f l o u n d e r  

Saf f ron   cod  

Pac i f ic  h e r r i n g  

Humpback w h i t e f i s h  

P a c i f i c   s a n d   l a n c e  

S t a r r y   f l o u n d e r  

N i n e s p i n e   s t i c k l e b a c k  

Arctic cod 

S t o u t   e e l b l e n n y  

S l e n d e r   e e l b l e n n y  

Arc t ic  s t a g h o r n   s c u l p i n  

MyoxocephaZus  quadricornis  

Coregonus  autumna lis 

Coregonus   sard ine l la  

Coregonus  nasus 

Osmerus  eperlanus 

S t e n o d u s   l e u c i c h t h y s  ne lma 

L i o p s e t t a   g l a c i a l i s  

Eleginus  navaga 

Clupea  harengus pal l a s i  

Coregonus  c lupeaformis  

Ammodytes  hexapterus 

P l a c i c h t h y s   s t e l l a t u s  

P u n g i t i u s   p u n g i t i u s  

Boreogadus  saida 

Lumpenus  medius 

Lumpenus f a b r i c i u s  

Gymnocan thus   t r i cusp i s  

FHSC 

ARCS 

LSCS 

BDWT 

RORS 

I N C O  

ARFL 

SNCD 

PCHR 

HBWT 

PCSL 

STFL 

NNST 

ARCD 

STEB 

SLEB 

ASSC 
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TABLE 1 2 .  L i f e   h i s t o r y   t y p e ,   n u m b e r   c a p t u r e d ,   p e r   c e n t   c o m p o s i t i o n ,   a n d  CPUE ( g i l l n e t  
h o u r )   f o r   e a c h   s p e c i e s   c a u g h t   i n   g i l l n e t s   i n   t h e   T u f t   P o i n t   s t u d y  a rea ,  
Ju ly   15-25   and   Augus t   26-September  3 ,  1977.  A=anadromous,  M=marine. 

Ju ly   Augus t -Sep tember  
Li fe  H i s t o r y  Number Number 

S p e c i e s  
- 

Type Captured  Per Cent CPUE Cap tu red  Per  Cent CPUE 

Arctic c i s c o  
Least c i s c o  
F o u r h o r n   s c u l p i n  
B r o a d   w h i t e f i s h  
Humpback w h i t e f i s h  
Inconnu 
S a f f r o n   c o d  
P a c i f i c  h e r r i n g  
Arc t ic  f l o u n d e r  
S t a r r y   f l o u n d e r  
B o r e a l   s m e l t  
Arctic cod 

T o t a l s  

A 
A 
M 
A 
A 
A 
M 
M 
M 
M 
A 
M 

148 
5 0  

46 
2 7  

1 4  
2 5  
16 

4 

1 5  
6 
0 

0 

351  

4 2  
1 4  
1 3  

8 
4 
7 

5 
1 
4 
2 
0 

0 

100 

3.40 
1 . 1 5  
1 . 0 6  
0.62 
0.32 
0.57 
0.37 
0 . 0 9  
0 . 3 5  
0 . 1 4  
0 .00  

0 .00  

8.07  

185 
49 

1 0 4  
1 5  

0 

2 
7 

1 2  
5 
0 
8 
1 

388 

4 7  
1 3  

2 7  
4 
0 

0 .5  
2 
3 
1 . 3  
0 

2 
0 . 2  

1 0 0  

13 .70  
3 .63  
7 . 7 0  
1.11 
0.00  

0 . 1 5  
0 . 5 2  
0 .89 
0.37 
0.00  

0 .59  

0.08  

28. 74 

1 

03 
W 



TABLE 13. Per cen t   compos i t ion   and  l i f e  h i s t o r y   t y p e  o f  s p e c i e s   c a p t u r e d   i n   s e i n e s  i n  
t h e   T u f t   P o i n t   s t u d y  a r e a ,  Ju ly   15-25   and   Augus t   26-September  3 ,  1977. 
A=anadromous,   M=marine,   FW=freshwater .  

Ju ly   Augus t -Sep tember  
Numb e r Number 

S p e c i e s  L i f e  His tory   Type   Captured   Per   Cent   Captured   Per   Cent  

Arctic c i s c o  
F o u r h o r n   s c u l p i n  
Least c i s c o  
B o r e a l  smelt 
Humpback w h i t e f i s h  
B r o a d   w h i t e f i s h  
Ninesp ine  

s t i c k l e b a c k  
S a f f r o n   c o d  
P a c i f i c  s a n d   l a n c e  
P a c i f i c  h e r r i n g  
Arctic f l o u n d e r  
S t o u t   e e l b l e n n y  

A 
M 
A 
A 
A 
A 

FW 
P4 
PI 
M 
M 
M 

1 3  
1536 

9 
9 
0 
0 

0 . 8  

97.7 
0 . 6  
0 .6  

- 

- 
0 . 2  

- 

40  
2 1 2  

2 
2 2  

4 
2 

5 
1 

1 3 . 1  
69.3 

0 . 7  
7 . 2  
1 . 3  
0 . 7  

1 . 6  
0 . 3  
2.9 
1 . 6  
1 . 0  
0 . 3  

T o t a l s  1 5 7 2  1 0 0  % 306 1 0 0  % 
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r e l a t i v e l y   a b u n d a n t   i n   g i l l n e t   c a t c h e s ,   b u t   l e a s t   c i s c o  

r e p r e s e n t e d  less  than  1% o f  s e i n e   c a t c h e s .   I n   c o n t r a s t ,  

l e a s t  c i sco   compr i sed  75% o f   t h e   t o t a l   s e i n e   c a t c h   d u r i n g   a n  

e a r l i e r   s u r v e y   i n   t h e   T u f t   P o i n t   s t u d y  area (S laney ,   1977b) .  

R e a s o n s   f o r   t h i s   d i f f e r e n c e   a r e   o b s c u r e ,   b u t  may h a v e   r e s u l t e d  

from t h e   u s e  o f  l o n g e r  ( 3 0 . 5  x 2 . 4  m) b e a c h   s e i n e s  i n  t h e  

e a r l i e r   s u r v e y .   T h e s e   l o n g e r   n e t s   c a p t u r e  a h i g h e r   p e r c e n t a g e  

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

t h e   p r e s e n t   s t u d y .   A d u l t   l e a s t   c i s c o   c a n   e a s i l y   a v o i d   c a p t u r e  

i n   s h o r t   ( 4  m) p o l e   s e i n e s .  

G i l l n e t   c a t c h e s   r a n g e d   f r o m  0 . 3  t o  8 0  f i s h / h r ,   a v e r a g i n g  

1 2 . 6   f i s h / h r   ( T a b l e s  1 4  & 15) .   These   va lues   fo r   ave rage  

c a t c h - p e r - u n i t - e f f o r t   a r e   i n t e r m e d i a t e   b e t w e e n   t h o s e   r e p o r t e d  

by G r i f f i t h s  et al. (1977) ( 3 . 0  f i sh /h r )   and   Kende l  e t  al. 

( 1 9 7 5 ) ( 4 5 . 9   f i s h / h r ) .  Most n e t  se ts '  were l i m i t e d   t o   o n e   h o u r  

d u e   t o   t h e   r e l a t i v e l y   h i g h   c a t c h - p e r - u n i t - e f f o r t   a t  most 

s t a t i o n s .  L o w e s t   c a t c h - p e r - u n i t - e f f o r t   o c c u r r e d   a t   S t a t i o n s  

5 and 7 i n   t h e   v i c i n i t y  o f  d r e d g e   o p e r a t i o n s   a n d   S t a t i o n s   1 0  

and 11 i n   t h e  unnamed bay   du r ing   Ju ly .   La te   Augus t   s ampl ing  

produced low c a t c h e s   a t   S t a t i o n  5 ,  b u t   c a t c h e s  a t  S t a t i o n s  

7 ,  1 0 ,  and 11 were h i g h e r   t h a n   J u l y   v a l u e s .   H i g h e s t   c a t c h - p e r -  

u n i t - e f f o r t s  were g e n e r a l l y   r e c o r d e d  a t  S t a t i o n s  6 and 8 

( s o u t h w e s t   o f   T u f t   P o i n t )   a n d   a t   t h e   e n t r a n c e s   t o   B e l u g a  Bay 

a n d   t h e  unnamed b a y   ( S t a t i o n s  1 and  9) .  
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TABLE 1 4 .  C a t c h   p e r   u n i t   e f f o r t   a n d   s p e c i e s   c o m p o s i t i o n   i n  
gillnet se t s  a t  1 2  s t a t i o n s  i n  t h e   T u f t   P o i n t   s t u d y  ” 
a r e a ,  J u l y  1 5 - 2 5 ,  1977. 

C a t c h   p e r   U n i t   E f f o r t  
S t a t i o n   C a t c h   H o u r s   ( f i s h / g i l l n e t   h o u r )  

1 2 BDWT 1 45.0 
1 HBWT 
8 LSCS 
1 ARFL 
2 STFL 

31  ARCS 

2 8 I N C O  
1 ARCS 
1 PCHR 
1 ARFL 
4 LSCS 
3 HBWT 
2 BDWT 
9 SNCD 

3  3 I N C O  
2 BDWT 
2 FHSC 
9 LSCS 

2 7  ARCS 

4 1 SNCD 
1 LSCS 

2 0  ARCS 

8 ARCS 
1 FHSC 

19  ARCS 
1 BDWT 
1 HBWT 
2 LSCS 
3 SNCD 

18 FHSC 

1 . 5  

2 

1 

2 

1 

7 9 ARCS 2 
1 FHSC 
2 PCHR 

8 1 7  ARCS 
3 BDWT 
1 I N C O  
4 LSCS 
1 PCHR 
2 ARFL 

1 8  FHSC 

1 

(Cont inued)  

1 9 . 3  

2 1 . 5  

2 2 . 0  

4.5  

44.0 

6 .0  

46.0 
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a 

a 

I 

TABLE 14 .  Cont inued .  

C a t c h   p e r   U n i t   E f f o r t  
S t a t i o n   C a t c h   H o u r s   ( f i s h / g i l l n e t   h o u r )  

9 1 0  BDWT 3 1 8 . 0  
11 I N C O  
4 ARCS 

1 9  LSCS 
3 SNCD 
2 STFL 
2 ARFL 
3 FHSC 

1 0  

11 

1 2  

4 HBWT 
8 ARFL 
1 STFL 
2 FHSC 

2 BDWT 
1 ARFL 

2 I N C O  
5 HBWT 
5 BDWT 

1 2  ARCS 
3 LSCS 
1 FHSC 
1 STFL 

2 4  

3 

2 

0 . 6  

1 . 0  

1 4 . 5  

I 
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TABLE 1 5 .  C a t c h   p e r   u n i t   e f f o r t   a n d   s p e c i e s   c o m p o s i t i o n   i n  
g i l l n e t  s e t s  a t  1 2  s t a t i o n s   i n   t h e   T u f t   P o i n t   s t u d y  
a rea ,  August 26 - September 3 ,  1977.  

C a t c h   p e r   U n i t   E f f o r t  
S t a t i o n   C a t c h   H o u r s   ( f i s h / g i l l n e t   h o u r )  

1 1 ARFL 1 3 4 . 0  
1 SNCD 
3 LSCS 

22 ARCS 
7 FHSC 

2 1 5  LSCS 
4 ARCS 
1 SNCD 
1 BDWT 
1 I N C O  

1 2 2 . 0  

3 1 9  LSCS 
2 4  ARCS 

2 FHSC 
1 ARFL 

1 4 6 . 0  

4 3 4  ARCS 
6 LSCS 
2 ARFL 

1 4 2 . 0  

5 1 FHSC 3 

1 

0 . 3  

8 0 . 0  6 6 PCHR 
1 LSCS 
1" SNCD 
4 BORS 

1 8  ARCS 
50 FHSC 

1 SNCD 
1 6  ARCS 

1 7 . 0  

6 9 . 0  6 PCHR 
4 BORS 
1 ARCD 

4 4  FHSC 
13 ARCS 

9 13  BDWT 
1 6  ARCS 

3 LSCS 
1 ARFL 

0 . 5  6 6 . 0  

(Cont inued)  
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TABLE  Continued.  15. 

Catch  per  Unit  Effort 
Station  Catch  Hours  (fish/gillnet  hour) 

1 0  3 SNCD 
29 ARCS 
2 LSCS 
1 I N C O  

11 2 ARCS 
1 BDWT 

12 7 ARCS 

1 3 5 . 0  

3.0 

7 . 0  
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O t h e r   s t u d i e s   s u g g e s t   t h a t   t h e   d e n s i t i e s  o f  m o s t   s p e c i e s  

a r e   c o n s i d e r a b l y   h i g h e r   i n   n e a r s h o r e   h a b i t a t s   t h a n  i n  o f f s h o r e  

a reas   (Kendel  e t  al., 1 9 7 5 ;   G r i f f i t h s  e t  al., 1977) .   Cra ig  

a n d   M c C a r t   ( 1 9 7 5 )   h a v e   i n d i c a t e d   t h a t   f i s h   s p e c i e s   d i v e r s i t y  

i n   n e a r s h o r e - B e a u f o r t   S e a   h a b i t a t s  i s  h i g h e s t  a t  l o c a t i o n s  

n e a r   t h e   m o u t h s   o f   t h e   C o l v i l l e   a n d   M a c k e n z i e   r i v e r s   a n d  

d e c l i n e s   w i t h   i n c r e a s i n g   d i s t a n c e   f r o m   t h e s e   r i v e r s .  The 

p r o x i m i t y   o f   T u f t   P o i n t   t o   t h e   M a c k e n z i e   D e l t a   ( 7 0  km) i n s u r e s  

a h i g h   s p e c i e s   d i v e r s i t y   d u r i n g   o p e n   w a t e r   m o n t h s .  

S e i n e   c a t c h e s  were h i g h l y   v a r i a b l e   ( T a b l e s   1 6   a n d  1 7  ) .  

T h e  a b u n d a n c e   o f   y o u n g - o f -   t h e - y e a r   ( p a r t i c u l a r l y   f o u r h o r n  

s c u l p i n )   a n d   j u v e n i l e   i n d i v i d u a l s   s u g g e s t   t h a t   n e a r s h o r e  

h a b i t a t s   i n   t h e   v i c i n i t y  o f  T u f t  P o i n t   a r e   a n   i m p o r t a n t  

r e a r i n g   a r e a   f o r  a w i d e   r a n g e   o f   s p e c i e s .   O t h e r   s t u d i e s  show 

s i m i l a r l y   h i g h   d e n s i t i e s  o f  i m m a t u r e   i n d i v i d u a l s   i n   n e a r s h o r e  

c o a s t a l   w a t e r s  o f  t he   Beaufo r t   Sea   du r ing   open   wa te r   mon ths ,  

p a r t i c u l a r l y   i n   a r e a s   i n f l u e n c e d  by Mackenzie  River water 

(Kendel e t  al., 1 9 7 5 ;  P e r c y ,   1 9 7 5 ) .   F o u r h o r n   s c u l p i n  were 

t h e   m o s t   a b u n d a n t   s p e c i e s   i n   s e i n e   h a u l s   d u r i n g   b o t h   s a m p l i n g  

p e r i o d s ,   b u t   r e p r e s e n t e d  a l o w e r   p e r c e n t a g e  of t h e   t o t a l  

s e i n e   c a t c h   d u r i n g   t h e   A u g u s t - S e p t e m b e r   s a m p l i n g   p e r i o d  

(Tab le   17 ) .  A t o t a l   o f  1 2  s p e c i e s  was c a u g h t   i n   s e i n e s   d u r i n g  

the   Augus t -Sep tember   s ampl ing   pe r iod ,   wh i l e   on ly  6 s p e c i e s  

were c a u g h t   i n   J u l y .  
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TABLE 1 6 .   S p e c i e s   c o m p o s i t i o n   a n d  ca tch  per  u n i t  e f f o r t  
( a s  f i sh /m2  s e i n e d )  i n  s e i n e  hau l s  from 1 2  s t a t i o n s  
i n  t h e  T u f t  P o i n t   s t u d y  area,  J u l y  15-25 ,   1977.  

E f f o r t  
S t a t i o n  Catch (m) Catch per  U n i t  E f f o r t  

1 2 FHSC 
2 BORS 

50 0 , 0 1 6  

2 1 ARCS 
9 FHSC 

50 0.040 

3 3 FHSC 50 0.012 

4 3 FHSC 
1 NNST 

50 0 . 0 1 6  

5 no f i s h  50  0 . 0 0 0  

. 6  10 FHSC 
3 ARCS 

50 0.052 

7 no f i s h  50  0 . 0 0 0  

8 1 FHSC 50  0.004 

9 500+ FHSC 
1-ARFL 
1 ARCS 

5 0  2.000 

1 0  2 LSCS 
1 ARCS 
8 FHSC 
1 ARFL 

50  0.048 

11 500+  - FHSC 

1 2  500+ FHSC 
7BORS 
2 ARFL 
7 ARCS 
7 LSCS 

5 0  

50 

2.000 

2.090 

a 
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TABLE 17. Species  composition  and  catch  per  unit  effort 
(as fish/m2 seined) in seine  hauls  from 1 2  stations 
in the Tuft Point study area, August 26-September 3 ,  
1 9 7 7 .  

Effort 
Station  Catch (m) Catch  per  Unit  Effort 

1 11 FHSC 
1 PCSL 
1 SNCD 
1 NNST 
1 PCHR 

50 0.060 

50 0 . 1 1 2  2 6 FHSC 
1 LSCS 
2 PCHR 

1 9  BORS 

0 . 0 1 6  3 2 ARCS 
1 LSCS 
1 ARFL 

50 

0 . 0 9 2  4 1 5  FHSC 
8 PCSL 

50  

0.000 

0.660 

5 no fish 50 

50  6 152 FHSC 
1 ARFL 
1 PCHR 
II’ARCS 

7 

8 

5 0  0.004 

50  0.160 

1 STEB 

1 BDWT 
4 HBWT 

2 7  ARCS 
7 FHSC 
1 ARFL 

50 0 . 0 4 8  9 10 FHSC 
1 BDWT 
1 PCHR 

50 0 .048 1 0  3 BORS 
9 FHSC 

0 .004  

0 . 0 2 0  

11 1 FHSC 50 

50 12 4 NNST 
1 FHSC 
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Faber  tows i n   t h e   v i c i n i t y  o f  T u f t   P o i n t   i n d i c a t e  

r e l a t i v e l y   l o w - d e n s i t i e s   o f   d e m e r s a l   f i s h   s p e c i e s   i n   t h e  

a rea   (Tab le   18 ) .   On ly   bo rea l   sme l t   (N=57)   were   t aken   i n  

Fabe r   t ows   t o t a l ing  2 6 2 3  m 3  d u r i n g   t h e   J u l y   s a m p l i n g   e f f o r t .  

B o r e a l   s m e l t   w e r e   p r e s e n t   i n   d e n s i t i e s  o f  25-182  f i sh /1000 m 2  

a t   s t a t i o n s   i n   t h e  unnamed  bay ( S t a t i o n s   9 - 1 2 ) ,   b u t   w e r e  

a b s e n t   f r o m   a l l   o t h e r   a r e a s   e x c e p t   t h e   e n t r a n c e   t o   B e l u g a  Bay 

( S t a t i o n   1 ) .  

D u r i n g   t h e   A u g u s t - S e p t e m b e r   s a m p l i n g   p e r i o d ,   P a c i f i c  

s and   l ance  ( N = 6 ) ,  b o r e a l   s m e l t  ( N = 2 ) ,  a n d   P a c i f i c   h e r r i n g  

( N = 2 )  w e r e   t a k e n   i n  2508 m 3  o f   sampl ing .  Arctic cod ,  commonly 

t h e   m o s t   a b u n d a n t   d e m e r s a l   s p e c i e s   i n   c o a s t a l   w a t e r s   ( Q u a s t ,  

1 9 7 4 ;  G a l b r a i t h   a n d   F r a s e r ,  1 9 7 4 ;  G r i f f i t h s  e t  al., 1977) 

were   no t   cap tu red   i n   Fabe r   t ows   i n   t he   Tuf t   Po in t   a r ea   a l though  

a s i n g l e   s p e c i m e n  was t a k e n   i n  a g i l l n e t .  

A t o t a l   o f  32 y o u n g - o f - t h e - y e a r   a n d   j u v e n i l e   f o u r h o r n  

s c u l p i n s  was c a u g h t   i n   b o t t o m   t r a w l s   d u r i n g  a t o t a l   o f  1 9 , 6 8 5  m 2  

o f  t r a w l i n g .   F o u r h o r n   s c u l p i n s   w e r e   t a k e n   a t   a l l   s t a t i o n s  

excep t  5 ,  9 ,  and 1 0 .  I n   a d d i t i o n ,   o n e  Arctic s t a g h o r n  

s c u l p i n   ( S t a t i o n  S ) ,  o n e   A r c t i c   f l o u n d e r   ( S t a t i o n   8 ) ,   a n d  

o n e   n i n e s p i n e   s t i c k l e b a c k   ( S t a t i o n   1 2 )   w e r e   c a u g h t   d u r i n g  

Ju ly   bo t tom  t r awl ing .   S imi l a r   t r awls   i n   Kak tov ik   Lagoon ,  

A laska ,   p roduced   ca t ches  o f  approx ima te ly  25  f o u r h o r n   s c u l p i n  

p e r  1 0 0 0  m 2  (Gr i f f i t h s  e t  al., 1977) .  



TABLE 18. Species composition and abundance of young-of-the-year fish in Faber  tows  at 
12 stations in  the  vicinity o f  Tuft Point, July 15-25 and August 26-September 
3, 1977. 

JULY AUGUST-SEPTEMBER 
Volume Vo l ume 

Station Sam led  Catch/ Sam led 
Number (m ) Species N 1000 m3 (m ) Species N 1000 m3 ! P Catch/ 

7 
8 
9 
10 
11 
12 

Totals 

247 
198 
264 
198 
198 
264 

198 
264 
198 
198 
198 
198 

2623 

- 
BORS 
BORS 
BORS 
BORS 

0 
0 
5 
36 
4 
10 

57 

25 
182 
20 
50  

2 2  

198 
198 
198 
264 
198 
198 

198 
198 
198 
198 
198 
264 

2508 

- 

PCSL 
- 

PCHR 
PCSL 

- 
BORS 

- 
" 

- 
BORS 
PCHR 

0 
0 

0 
4 
0 
1 
2 
0 
1 
0 
0 

0 
1 
1 

10 

15 

5 
1 0  

- 
4 

4 

4 

J . J . 1  1 . J  1 . 1 . 1  I 
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Seasonal  Abundance 

Due t o   t h e   l i m i t e d   s a m p l i n g   p e r i o d   ( i . e . ,  two 10-day  

s a m p l i n g   p e r i o d s ) ,   t h e   d a t a  on seasona l   abundance   o f   spec ie s  

i n   t h e   T u f t   P o i n t   s t u d y   a r e a   a r e   l i m i t e d .  However,  some 

g e n e r a l   t r e n d s   i n   s e a s o n a l   a b u n d a n c e  were e v i d e n t .  

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   f o r   a l l   s p e c i e s   c o m b i n e d  

was 8 . 1  f i s h / g i l l n e t   h o u r   d u r i n g   t h e   J u l y   s a m p l i n g ,   i n c r e a s i n g  

t o  2 8 . 8   f i s h / g i l l n e t   h o u r   d u r i n g   t h e   S e p t e m b e r   s a m p l i n g  

(Table  1 2 ) .  T h i s   i n c r e a s e   r e s u l t e d   p r i n c i p a l l y   f r o m   h i g h e r  

c a t c h e s   p e r   u n i t   e f f o r t   f o r  Arc t ic  c i s c o ,   l e a s t   c i s c o ,   a n d  

fou rhorn   s cu lp in .   On ly  humpback w h i t e f i s h ,   i n c o n n u ,   a n d  

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

Augus t -Sep tember   s ampl ing .   S tud ie s   o f   t he   s easona l   abundance  

o f  s e v e r a l   s p e c i e s  common t o   n e a r s h o r e   h a b i t a t s   i n   o t h e r  

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

area to   a r ea   depend ing   on   d i s t ance   f rom  the   Mackenz ie   R ive r ,  

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

a n d   o t h e r   f a c t o r s   ( K e n d e l  e t  al., 1 9 7 5 ;  G r i f f i t h s  e t  al., 

1977) .  

Al though  the   number   o f   young-of - the-year   cap tured   dur ing  

t h e   J u l y   s a m p l i n g   p e r i o d  was s l i g h t l y   h i g h e r  (N=142)  than  the 

number   cap tured   in   the   Augus t -September   sampl ing   (N=85) ,   the  

l a r g e s t  number o f   s p e c i e s  ( N = 7 )  was p r e s e n t   d u r i n g   t h e   s e c o n d  

s a m p l i n g   e f f o r t   ( T a b l e   1 9 ) .   O n l y   t h r e e   s p e c i e s  o f  young-o f -  
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TABLE 19. Number and mean s i z e  o f   y o u n g - o f - t h e - y e a r   c a p t u r e d  
i n   s e i n e s ,   F a b e r   t o w s ,   a n d   b o t t o m   t r a w l   t o w s   d u r i n g  
t h e  J u l y  1 5 - 2 5  and  August  26-September 3 sampl ing  
p e r i o d s .  

Ju ly   Augus t -Sep tember  
Mean  Mean 

Length  Range  Length  Range 
S p e c i e s  N (mm)  (mm) N (mm)  (mm) 

Arc t ic  c i s c o  4 

F o u r h o r n   s c u l p i n   8 1  

Humpback w h i t e f i s h  0 

Arct ic  f l o u n d e r  0 

S a f f r o n   c o d  0 

Borea l  smelt 57 

P a c i f i c  h e r r i n g  0 

P a c i f i c   s a n d   l a n c e  0 

T o t a l s  1 4 2  

36.5 

17 .8  

- 

- 

- 

16 .4  

- 

- 

32-42 

13-22 

- 

- 

- 

1 4 -  2 2  

- 

- 

0 

45 

4 

1 

1 

2 4  

5 

1 5  

85 

- - 

32 .3  29-38 

66 .5  63-79 

1 4 . 0  - 

34.0  - 

28.0 24-38 

32.4 27-38 

38 .3  37-44 
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t h e - y e a r   w e r e   c a u g h t   d u r i n g   t h e   J u l y   s a m p l i n g   p e r i o d   a n d   o n l y  

two s p e c i e s ,   f o u r h o r n   s c u l p i n   a n d   b o r e a l  smelt,  were abundant  

d u r i n g   b o t h   s a m p l i n g   p e r i o d s .  

L i f e   H i s t o r y  o f  Arctic Cisco  (Coregonus autumnalis) 

The l i f e  h i s t o r y   o f  Arc t i c  c i s c o   i n   n e a r s h o r e   c o a s t a l  

environments  o f  t h e   B e a u f o r t   S e a   h a s   b e e n   r e c e n t l y   s t u d i e d  

by seve ra l   au tho r s   (Rogusk i   and  Komarek, 1 9 7 2 ;  Cra ig   and  

Mann, 1974;   Craig  and NcCart, 1 9 7 5 ;   F u r n i s s ,   1 9 7 5 ;   G r i f f i t h s  

e t  al. , 1 9 7 5 ;  1977;  Kendel e t  al., , 1975 ;   Pe rcy ,   1975) .   In  

a d d i t i o n ,   l i m i t e d   i n f o r m a t i o n   s u g g e s t s   t h a t   o n l y   t h e   M a c k e n z i e  

a n d   C o l v i l l e   r i v e r s   s y s t e m s  a r e  u t i l i z e d  by t h i s   s p e c i e s  

for   spawning   and   overwinter ing   (Cra ig   and   McCar t ,   1975) .  

Arctic c i s c o  a re  a n   i m p o r t a n t   s p e c i e s  i n  t h e   n a t i v e   d o m e s t i c  

f i s h e r i e s  o f  b o t h   r i v e r   s y s t e m s   a n d   i n   c o a s t a l   a r e a s   ( H a t f i e l d  

e t  al., 1972 ;   Kog l   and   Sche l l ,   1974 ;   Fu rn i s s ,   1975 ;   De lu ry  

e t  al., 1 9 7 5 ;  G r i f f i t h s  e t  al., 1977) .  

S o u r c e   a n d   D i s t r i b u t i o n  

Due t o   t h e   p r o x i m i t y   o f   T u f t   P o i n t   t o   t h e   M a c k e n z i e   R i v e r ,  

t h e   m a j o r i t y   o f  Arct ic  c i s c o   p r e s e n t  i n  t h e   a r e a   p r o b a b l y  

o r ig ina t ed   f rom  the   Mackenz ie   R ive r   popu la t ion .  Arc t i c  c i s c o  

h a v e   b e e n   r e p o r t e d   d i s p e r s e d   t h r o u g h o u t   n e a r s h o r e   c o a s t a l  

env i ronmen t s   du r ing   t he  summer mon ths ,   bu t   no   r epor t s  o f  

o v e r w i n t e r i n g   i n   c o a s t a l  waters a r e   a v a i l a b l e .   A d u l t   a n d  

j u v e n i l e  Arctic c i s c o   a p p e a r   i n   c o a s t a l   w a t e r s   d u r i n g   l a t e  

I 
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J u n e   a n d   e a r l y   J u l y ,   a l t h o u g h  some may d i s p e r s e  e a r l i e r  

( G r i f f i t h s  e t  al., 1975;   1977) .  

Arctic c i s c o  were p r e s e n t   i n  a l l  p o r t i o n s   o f   t h e   s t u d y  

area i n c l u d i n g   s t a t i o n s   i n   t h e   v i c i n i t y   o f   d r e d g e   a c t i v i t y  

d u r i n g   b o t h   s a m p l i n g   p e r i o d s   ( T a b l e s  1 4  and 1 5 ) .  Although 

Arctic c i s c o   w e r e   n o t   c a u g h t   a t  some i n d i v i d u a l   s t a t i o n s ,   t h i s  

p robab ly  i s  t h e   r e s u l t   o f   s h o r t   n e t  se t s  r a t h e r   t h a n   o f   t h e  

d i s t r i b u t i o n   p a t t e r n   i n   t h e   a r e a .  

S i z e   D i s t r i b u t i o n  

The l e n g t h - f r e q u e n c y  o f  Arct ic  c i s c o   f r o m   t h e   T u f t   P o i n t  

area i s  more   un i form  than   samples   t aken  by  Kendel e t  al., 

(1975)   a long   t he  Yukon c o a s t   ( F i g u r e   4 ) .  A h i g h e r   p e r c e n t a g e  

o f   t h e   T u f t   P o i n t   s a m p l e   c o n s i s t e d   o f   f i s h   i n   t h e   1 4 0 - 2 2 0  mm 

s i z e  r a n g e .   T h i s   d i f f e r e n c e  may be  due t o  a d i f f e r e n c e   i n  

s ampl ing   me thods   r a the r   t han  a d i f f e r e n c e   i n   t h e   a b u n d a n c e  

o f   j u v e n i l e  Arc t ic  c i s c o .   O t h e r   s t u d i e s   a l o n g   t h e  Yukon 

coas t   and   A laska   have   cap tu red  few Arctic c i s c o   u n d e r  200 mm 

i n d i c a t i n g   t h a t  most small Arctic c i s c o   d o   n o t   f r e q u e n t  waters 

beyond a 160 km r a d i u s   o f   t h e   M a c k e n z i e  Delta (Roguski  and 

Komarek,  1972;  Craig  and Mann, 1 9 7 4 ;   F u r n i s s ,  1 9 7 5 ;  G r i f f i t h s  

et al., 1975;   1977) .  

Age and  Growth 

Arctic c i s c o   i n   t h e   T u f t   P o i n t   s a m p l e   r a n g e d   i n   a g e   f r o m  
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0 - 1 3   y e a r s   w i t h   m o s t   f i s h   b e t w e e n   t h e   a g e s   o f  3 and 8 

yea r s   (Tab le  20) .  Only   fou r   young-o f - the -yea r   were  

cap tu red   i n   s e ines   du r ing   Ju ly   and   none   du r ing   t he   s econd  

s a m p l i n g   e f f o r t .  The l a r g e s t   i n d i v i d u a l ,   a g e d   a t   1 3   y e a r s ,  

was  488 mm i n   l e n g t h .   A l t h o u g h   o n l y   n i n e   a g e  1 f i s h   w e r e  

d i s s e c t e d ,   j u v e n i l e s   o f   t h i s  s i z e  ( 5 0 - 1 0 0  mm) w e r e   r e l a t i v e l y  

abundant   (F igure  4 ) .  O t h e r   a u t h o r s   r e p o r t  a s i m i l a r   a g e -  

l e n g t h   r e l a t i o n s h i p   f o r  Arctic c i s c o   a t   o t h e r   c o a s t a l  

l o c a t i o n s   ( F i g u r e  5 ) .  

Reproduct ive  Development  

O n l y   1 1 . 3 %   o f   a g e d   A r c t i c   c i s c o   s h o w e d   s u f f i c i e n t   g o n a d a l  

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

A h ighe r   pe rcen tage   o f   f ema le   spawners  ( 2 0 . 5 % )  was p r e s e n t  

than  male   spawners  ( 6 . 0 % )  , w i t h   t h e   f i r s t   s p a w n e r s   a p p e a r i n g  

a t   a g e  7 (Table  2 0 ) .  A l l  A r c t i c   c i s c o   c a u g h t   d u r i n g   t h e  

Augus t -Sep tember   s ampl ing   pe r iod   were   cons ide red   non- spawners .  

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

s u g g e s t s   t h a t  many Arctic c i s c o   a r e   a t   l e a s t   a l t e r n a t e   y e a r  

s p a w n e r s .   S i n c e   t h e   s p a w n i n g   m i g r a t i o n   o f   t h i s   s p e c i e s   i n  

t he   Mackenz ie   R ive r   occu r s   f rom  Ju ly   t o   ea r ly   Sep tember   (S te in  

e t  al., 1973;   Craig  and  ? / (ann,  1974), s p a w n i n g   i n d i v i d u a l s  

had   probably   under taken   migra t ion   by   the   Augus t -September  

sampl ing   pe r iod .  Gonad d e v e l o p m e n t   i n   i n d i v i d u a l s   c o n s i d e r e d  

t o   b e   s p a w n e r s  was s i m i l a r   t o   t h a t   r e p o r t e d  by G r i f f i t h s  e t  al., 

( 1 9 7 5 ,   1 9 7 7 )   f o r   o t h e r   c o a s t a l   a r e a s .  
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TABLE 20. A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d   p e r   c e n t   s p a w n e r s   f o r  Arctic c i s c o  
f rom  Tuf t   Po in t   and   ad jacen t  a r eas ,  1.977.  Unsexed f i s h   ( 4 . 1 % )  a re  n o t  
i n c l u d e d  i n  c a l c u l a t i o n  o f  t o t a l   s e x   r a t i o .  

% Spawners  Length (mm) 
Age N % Male M F Mean Range S.D. 

1 9 - - 0. 0 84.1  54-102  16.0 
2 2 50.0 0 . 0   0 . 0  126 .0  121-131 7 . 1  

3 33 63.6 0 . 0  0 . 0  166.0 144-191 10 .6  
4 34 61.7 0 . 0  0 . 0  2 0 2 . 1  1 7 4 -  239 1 4 . 4  
5 1 3  84.6 0 . 0  0 . 0  253.4 211-285 22.6 
6 25 7 2 . 0  0 . 0  0 . 0  287.6 262-  317 1 2 . 1  
7 58  67.2  8.3 2 1 . 0  325.7  255-371  19.5 
8 30  53.8  31.2 5 7 . 0  
9 8 37.5 0 . 0  60.0 

1 0  6 33.3 0 . 0  33.3 
11 1 0 . 0  . .  0 . 0  
1 2  1 0 . 0  - 100.0 

13  1 1 0 0 . 0  0 . 0  - 

357.1  336-377  11.0 
386.0  330-445  37.7 
396.8  390-415  9.3 
396.0 - 

4 0 2 . 0  - 
488.0 - - 

- 
- 

T o t a l s  2 2 1  62.7  6.0  20.5  272.3  57-488  85.8 
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.-, Tuft  Point and  adjacent  areas N=221 

Mackenzie Delta (Percy, 1975) N=62 
. . . . . . . . . . . . . . Yukon  Coast (Kendel et al., 1975) N= 187 

-....--e-.- Arctic NgtionalWlldlifeRange(R& BKoWrek, 1972) 

-- Nunatuk Lagoon (Grlffiths gtd, 1975) W306 
““” Koktovik Lagoon (Griffiths at&, 1977) N=337 
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FIGURE 5. Comparison o f  growth  curves f o r  Arctic  cisco 
from  six  locations  along  the  Beaufort  Sea 
coast  in  Canada  and  Alaska. 
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Sex   Rat io  

Male A r c t i c   c i s c o  ( 6 0 . 8 % ]  w e r e   s i g n i f i c a n t l y  more  abundant 

than  females   (N=221,   X2=5.23,  P<O.05) i n   t h e   T u f t   P o i n t   s t u d y  

a r e a   ( T a b l e  2 0 ) .  S i m i l a r   r e s u l t s   h a v e   b e e n   r e p o r t e d   a l o n g  

t h e  Yukon c o a s t   a n d   i n   t h e   M a c k e n z i e   R i v e r   ( G r i f f i t h s  e t  al., 

1 9 7 7 ) .   G r i f f i t h s  e t  al., ( 1 9 7 5 )   h a v e   s u g g e s t e d   t h a t   t h e  

d i f f e r e n c e s   i n   s e x   r a t i o s   o f   A r c t i c   c i s c o   s a m p l e d   a t   v a r i o u s  

l o c a t i o n s  may r e s u l t   f r o m   e i t h e r   s a m p l i n g  e r ror  o r ,  more 

l i k e l y ,   f r o m   d i f f e r e n c e s   i n   t h e   m i g r a t o r y  movements o f   ma les  

and  females .  

'Food H a b i t s  

P r e v i o u s   s t u d i e s  by G r i f f i t h s  e t  al., (1975,   1977)   suggest  

t h a t   A r c t i c   c i s c o   i n   c o a s t a l   w a t e r s   a r e   o p p o r t u n i s t i c   f e e d e r s .  

The  same i s  t r u e  o f  samples  o f  t h i s   s p e c i e s   s a m p l e d   d u r i n g  

t h e   p r e s e n t   s t u d y .  Amphipods  and  copepods were the   mos t  

commonly ' u t i l i z e d   f o o d   i t e m  by b o t h   j u v e n i l e s  (<100 mm) and 

l a r g e r  (>100 mm) Arct ic  c i s c o   ( T a b l e  2 1 ) .  O f  216 s tomachs 

from l a r g e r   A r c t i c   c i s c o ,   1 3 8   ( 6 3 . 9 % )   c o n t a i n e d   n o   f o o d .  

A l l  s tomachs   f rom  juveni le   (<100 mm) f i s h   c o n t a i n e d   f o o d .  

I n   a d d i t i o n ,   t h e   a v e r a g e   s t o m a c h   i n   s m a l l   j u v e n i l e  Arctic 

c i s c o   c o n t a i n e d   m o r e   f o o d   p r o p o r t i o n a l l y  ( 5 5 . 8 % )  t h a n   l a r g e r  

i n d i v i d u a l s   ( 3 4 . 8 % ) .   G r i f f i t h s  e t  al., (1975)   have   sugges ted  

t h a t   s m a l l e r  Arctic c i s c o  may be  more a c t i v e   f e e d e r s   t h a n  

l a r g e r   i n d i v i d u a l s .   O t h e r   a u t h o r s   h a v e   a l s o   f o u n d   h i g h  

p e r c e n t a g e s  o f  e m p t y   s t o m a c h s   i n   A r c t i c   c i s c o   f r o m   c o a s t a l  
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TABLE 21. Food  items  eaten by Arctic  cisco in the  Tuft  Point  study area, 1977. Per 
cent  composition of "average  stomach"  was  determined  by  the  Points  Method. 
Only  those  fish  with  stomach  contents are included  in  calculations of  
"average  stomach"  and  "occurrence"  values. 

Fish > l o 0  rnm Fish ( 1 0 0  mm 
N=216 (Empty=63.9%) N=30 (Empty=O%) 

per  cent in per cent per cent'  in per  cent 
average  stomach occurrence average  stomach Occurrence Food  Item 

Insecta 
Simuliidae  adult 
Odonata  adult 
Chironomidae  larvae 

Pelecypoda 
Gastropoda 

Crustacea 
Amphipoda 
Isopoda 
Mysidacea 
Euphasida 
Cumacea 
Cladocera 
Decapoda 
Copepoda 
Conchostraca 

Miscellaneous 
Digested  material 
Sand, gravel, etc. 
Sticks, organic  material 

Mollusca 

1.3 
0.02 

- 

0.2 
6.5 

8.2 
0.4 
4.9 
0 . 5  
0.8 
2.2 
0.01 
9.3 

- 

0.3 
0.2 
0.01 

9.2 
1 . 3  

- 

2.6 
1 1 . 8  

50.0 
5.3 

11.8 
1.3 
3.9 

11.8 
1.3 
18.4 - 

7.9 
3.9 
1.3 

0.6 

0.2 
- 

25.8 

4.5 
- 

- 
- 

0.2 

23.4 
0.3 

- 

- 
0.8 

- 

Totals 34.8  55.8 

6.6 

3.3 
- 

53.3 

26.7 
- 

- 
- 
3.3 

50.0  
3.3 

- 
3.3 - 
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a reas   (Kog l ,  1 9 7 2 ;  Kendel et al., 1 9 7 5 ;  Pe rcy ,   1975 ;  

F u r n i s s ,   1 9 7 5 ) .  K e n d e l  e t  al. ( 1 9 7 5 )   s u g g e s t   t h a t   f e e d i n g  

a c t i v i t y  o f  A r c t i c   c i s c o  may d e c l i n e   p r i o r   t o   m i g r a t i o n  

r e s u l t i n g   i n   l a r g e  numbers  of  empty  stomachs. 

L i f e   H i s t o r y   o f   L e a s t   C i s c o  (Coreaonus sardinella) 

During   the  summer m o n t h s ,   l e a s t   c i s c o   a r e   a n   a b u n d a n t  

s p e c i e s   i n   n e a r s h o r e   c o a s t a l   e n v i r o n m e n t s   a l o n g   t h e  Yukon 

coas t   and   Mackenzie  Delta (Craig  and Mann, 1 9 7 4 :  Kendel e t  

al., 1 9 7 5 ;  P e r c y ,  1 9 7 5 ) .  The p r e s e n c e   o f   b o t h   j u v e n i l e   a n d  

a d u l t   l e a s t   c i s c o   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t   s u g g e s t s   t h a t  

a r e a s   e a s t  o f  the  Mackenzie  Delta a r e   a l s o   i m p o r t a n t   r e a r i n g  

a n d   f e e d i n g   h a b i t a t s  f o r  t h i s   s p e c i e s .   S p a w n i n g   t a k e s   p l a c e  

i n   t h e   M a c k e n z i e   d r a i n a g e   d u r i n g  f a l l  months  with  an  upstream 

m i g r a t i o n  o f  spawners   p roceed ing   t he   mig ra t ion   o f   immatu re  

and   non- spawning   i nd iv idua l s  [Mann, 1974) .  The o n l y   a v a i l a b l e  

r e c o r d   o f  least c i s c o   o v e r w i n t e r i n g   i n   c o a s t a l   w a t e r s  i s  a 

s i n g l e   i n d i v i d u a l   c a u g h t   i n   M a r c h ,  1 9 7 4 ,  a t   S h i n g l e   P o i n t  

( S t e i g e n b e r g e r  e t  al., 1975) .  

S i z e  D i s t r i b u t i o n  

L e a s t   c i s c o   i n   t h e   v i c i n i t y  of  T u f t   P o i n t   r a n g e d   f r o m  

6 6  t o  3 3 6  mm f o r k   l e n g t h   w i t h  f i s h  between 2 4 0  and 2 8 0  mm 

most   abundant   (Figure 6 and   Table   22) .   The   presence  o f  

numerous   ind iv idua ls  l e s s  t h a n  2 0 0  mm f o r k   l e n g t h  i s  s i m i l a r  

t o   r e s u l t s   o b t a i n e d   a l o n g   t h e  Yukon coas t   (Kendel  e t  al., 



1 0 6  

FORK LENGTH (20  mm Intervals) 
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I 260 280 300 320 

FIGURE 6 .  Length- f requency  f o r  l e a s t  c i sco  
from T u f t   P o i n t   a n d   a d j a c e n t  
c o a s t a l  a r eas ,  1 9 7 7 .  
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TABLE 22. Age-length relationship, sex ratio, and  per  cent  spawners  for  least  cisco  from 
Tuft Point and  adjacent areas, 1977. Unsexed  fish  (14.8%)  are  not  included  in 
calculation of total sex ratio. 

% Spawners Length (mm) 
Age N % Male M F Mean  Range S.D.  

- 
1  9 - - 0.0 78.2 66-87 7.1 

2 4 - - 010 106.0 94-137 20.7 

3  8 87.5 0.0 0.0 152.6 136-167 9.9 
4  8 62.5 0.0 0.0 195.4 186-203 6.1 
5 8 75.0 0.0 0.0 230.2 221-289 25.2 
6 21  52.4  36.3 , o .  0 255.8 234-300 16.6 
7 14 28.6 0.0 70.0  263.3 253-278 8.4 
8  8 50.0  50.0  25.0  281.6 255-296 16.5 
9 6 0.0 - 50.0  298.7 290-308 6.7 

10 0 
11 1 0.0 - 0.0 336.0 
12 1 0.0 - 100.0  330.0 

- - 
- - 

Totals 88  50.6"  16.2 13.8  223.1 66-336 69.8 

*For sexed f i s h  only 
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1 9 7 5 ;  Percy ,   1975) .  Mann ( 1 9 7 4 )   a n d   G r i f f i t h s  e t  a l .   ( 1 9 7 5 )  

r e p o r t   d e c l i n i n g   c a t c h e s   o f   b o t h   j u v e n i l e   a n d   a d u l t   l e a s t  

c i s c o   w i t h   i n c r e a s i n g   d i s t a n c e   f r o m   t h e   M a c k e n z i e   D e l t a .  

Age and  Growth 

The T u f t   P o i n t   l e a s t   c i s c o   s a m p l e   r a n g e d   i n   a g e   f r o m  1 

t o  1 2  y e a r s .  No y o u n g - o f - t h e - y e a r   f i s h   w e r e   c a u g h t   ( T a b l e  2 2 ) .  

The o b s e r v e d   a g e - l e n g t h   r e l a t i o n s h i p  i s  s i m i l a r   t o   t h a t  

r e p o r t e d  by o t h e r   a u t h o r s  f o r  anadromous  Mackenzie   River   least  

c i s c o   ( F i g u r e  7 ) .  G r i f f i t h s  e t  a l .  ( 1 9 7 5 )   r e p o r t e d   o n e   f i s h  

aged 1 7  y e a r s   i n   N u n a l u k  Lagoon bu t   caugh t  a t o t a l   o f   o n l y  

f o u r  least c i s c o   o l d e r   t h a n   a g e  1 2 .  

Reproduct ive  Development  

Of 88 l e a s t   c i s c o   e x a m i n e d  f rom t h e   v i c i n i t y   o f   T u f t  

P o i n t ,   o n l y   1 3   f i s h   ( 1 4 . 7 % )  showed s u f f i c i e n t   g o n a d a l   d e v e l o p -  

ment t o   i n d i c a t e   s p a w n i n g   i n   t h e   y e a r  o f  c a p t u r e .   S i m i l a r l y  

low p e r c e n t a g e s   o f   s p a w n e r s   h a v e   b e e n   r e p o r t e d   a t   o t h e r  

c o a s t a l   l o c a t i o n s  (Mann, 1 9 7 4 ;  G r i f f i t h s  e t  al., 1975;  

Kendel e t  al., 1 9 7 5 ;  Percy ,   1975) .  The youngest   spawning 

males   were  age 6 and   the   younges t   spawning   females   age  7 .  

O t h e r   a u t h o r s   r e p o r t   t h a t   a g e   a t  f i r s t  r e p r o d u c t i o n   i n   l e a s t  

c i s c o   r a n g e s   f r o m   4 - 9   y e a r s  (Mann, 1 9 7 4 ;  G r i f f i t h s  e t  a l . ,  

1977) .  Mann ( 1 9 7 4 )   a l s o   r e p o r t s   t h a t   m a l e   l e a s t   c i s c o   t e n d  

t o   m a t u r e   b e f o r e   f e m a l e s .  The presence   o f   non-spawning  

i n d i v i d u a l s   i n   t h e   o l d e r   a g e   c l a s s e s   s u g g e s t s   t h a t   l e a s t  
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I LEAST CISCO I 

..-..-Yukon Coast and Fhillips Bay 

..........._ Nkon Coast 

" Mockentie Delta 

- Nunaluk Lagoon 

- Tuft Point and adjacent areas 

(Kendal @Qi,1974) N+5B 

(Mann, 1974) N=168 

(Percy @ a, 19751 N- 101 

(Griffiths 1975) N=34 

N= 88 

FIGURE 7 .  Conpar i son  o f  growth  cu rves  f o r  l e a s t  
c i s c o  from f i v e   l o c a t i o n s   a l o n g   t h e  
Beaufo r t   Sea   coas t   i n   Canada .  

c 

c 
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c i s c o   a r e   a l t e r n a t e   y e a r   s p a w n e r s  (Mann, 1974) .  

Most l e a s t   c i s c o   s p a w n e r s   w e r e   c a u g h t   d u r i n g   t h e   J u l y  

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

t h e   A u g u s t - S e p t e m b e r   s a m p l i n g .   T h i s   s u g g e s t s   t h a t  many 

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

s a m p l i n g   e f f o r t   b e g a n  on August 26.  Pe rcy   (1975)   r epor t s  

a s i g n i f i c a n t   i n c r e a s e   i n   t h e  number of  l e a s t   c i s c o   m i g r a t i n g  

i n t o   t h e   M a c k e n z i e   D e l t a   a f t e r  mid August .  

Sex   Rat io  

' No 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  s e x  r a t i o   o f   T u f t   P o i n t  

l e a s t   c i s c o  was observed  (N=75,  X 2 = 0 . 0 0 7 ,  P>O.O5). Samples 

f r o m   o t h e r   c o a s t a l   l o c a t i o n s   ( C r a i g   a n d  Mann, 1 9 7 4 ;  G r i f f i t h s  

e t  al., 1 9 7 5 ;  P e r c y ,   1 9 7 5 )   w e r e   v a r i a b l e   i n   s e x   r a t i o   ( 3 9 - 6 6 %  

m a l e s ) ,   b u t  may have   been   b i a sed   by   sma l l   s ample   s i ze .  A 

large  sample  (N=2296)  f rom  the Yukon c o a s t  showed  no 

s i g n i f i c a n t   d i f f e r e n c e   i n   s e x   r a t i o   ( K e n d e l  e t  al., 1975) .  

Food H a b i t s  

Crus t aceans  , pr imar i ly   amphipods  ( 5 2 . 0 % )  , copepods 

(28 .0%) ,   and   c l adoce rans   (16 .0%)   were   t he   mos t  common i tems  

in   s tomachs   f rom  the   Tuf t   Po in t   s ample   (Tab le   23 ) .  Of t h o s e  

s tomachs   con ta in ing   food ,   t he   ave rage   s tomach  was 3 1 . 4 %   f u l l  

c o n s i s t i n g   m a i n l y   o f   c r u s t a c e a n s   ( 2 9 . 8 % ) .   C r u s t a c e a n s   w e r e  

f o u n d   t o   b e   t h e   m o s t   a b u n d a n t   f o o d   i t e m s   i n   l e a s t   c i s c o  
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TABLE 2 3 .  Food  items  eaten by least  cisco in the  Tuft Point 
study area, 1977. Per cent  composition in "average 
stomach" was determined  by  the Points Method. 
Only  those  fish with stomach  contents  are  included 
in  calculation of  "average  stomach"  and  "occurrence" 
values. (N=80, empty=37.5%). 

Food  Item 
per  cent  in 

average  stomach 
per cent 
occurrence 

Mollusca 
Pelecypoda 
Gastropoda 

Crustacea 
Amphipoda 
Mysidacea 
Cladocera 
Copepoda 
Cumacea 
Decapoda 

0.1 
0.06 

14.8 
0.06 
8.1 
5 . 7  
0 . 7  
0.4 

Miscellaneous 
Digested  material 1 . 5  

2 . 0  
2 . 0  

52.0 
2.0 
16.0 
28.0 
6.0 
4.0 

14.0 

Total 31.4% 
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s t o m a c h s   a t   o t h e r   c o a s t a l   l o c a t i o n s   ( C r a i g   a n d  Mann, 1 9 7 4 ;  

G r i f f i t h s  e t  al., 1 9 7 5 ;  1 9 7 7 ;  Kendel e t  al., 1 9 7 5 ;  P e r c y ,  

1975) .   The   percentage   o f   empty   s tomachs   in   the   Tuf t   Poin t  

sample was h i g h   ( 3 7 . 5 % ) .   H o w e v e r ,   o t h e r   a u t h o r s   r e p o r t  

s i m i l a r   h i g h - p e r c e n t a g e s   f o r   B e a u f o r t   S e a   l o c a t i o n s   n e a r   t h e  

Mackenzie  Delta  (Kendel e t  al., 1 9 7 5 ;  Pe rcy ,   1975) .  

L i f e   H i s t o r y   o f   F o u r h o r n   S c u l p i n  (MyoxocephaZus quadricornis) 

Fourhorn   scu lp in   have   been  shown t o  b e   t h e  most abundant  

m a r i n e   s p e c i e s   i n h a b i t i n g   n e a r s h o r e   h a b i t a t s   o f   t h e   B e a u f o r t  

S e a   ( G r i f f i t h s  e t  al., 1 9 7 5 ;  1 9 7 7 ) .   T h i s   s p e c i e s  i s  of  

p a r t i c u l a r   i n t e r e s t   i n   t h e   T u f t   P o i n t   s t u d y   a r e a   s i n c e  it i s  

t h e   o n l y  common m a r i n e   s p e c i e s   u t i l i z i n g   n e a r s h o r e   h a b i t a t s  

f o r  s p a w n i n g ,   r e a r i n g ,   f e e d i n g ,   a n d   o v e r w i n t e r i n g .  

D i s t r i b u t i o n  i n  the   S tudy   Area  

F o u r h o m   s c u l p i n   w e r e   t a k e n   a t   e v e r y   s t a t i o n   i n   t h e  

s t u d y   a r e a   i n   e i t h e r   s e i n e s   o r   g i l l n e t s   ( T a b l e s  1 4 - 1 6 ) .  

Young-of - the-year   were  most a b u n d a n t   i n   s h a l l o w  (<1 m) 

p r o t e c t e d   a r e a s   w i t h  few p r e s e n t   i n   d e e p e r   a r e a s   a s   i n d i c a t e d  

by t h e   r e l a t i v e l y  low  bo t tom  t r awl   ca t ches .   S ince   no   fou rhorn  

scu lp in   were   caugh t   i n   Fabe r   t ows ,  i t  a p p e a r s   t h i s   s p e c i e s  

i s  s t r i c t l y   b o t t o m   d w e l l i n g .  

S i z e   D i s t r i b u t i o n  

The l e n g t h   f r e q u e n c y  o f  f o u r h o r n   s c u l p i n   i n   t h e   T u f t  



113 

I 

Poin t   s ample   (F igu re  8 )  i s  similar t o   t h a t   r e p o r t e d   f o r  

o t h e r   c o a s t a l   a r e a s   ( G r i f f i t h s  e t  al., 1975;   1977) .  The 

b i m o d a l   d i s t r i b u t i o n  common i n   s t u d i e s  o f  t h i s   s p e c i e s   r e s u l t s  

f r o m   t h e   n e a r   a b s e n c e   o f   f i s h   i n   t h e  6 0 - 1 4 0  mm s i z e   r a n g e .  

The  most  abundant s i z e  c lasses  i n   t h e   T u f t   P o i n t   s a m p l e  were 

y o u n g - o f - t h e - y e a r   i n   t h e   0 - 3 9  mm s i z e  c l a s s e s   a n d   a d u l t s  

(160-240 mm) ( F i g u r e  8 ) .  Few f i s h   w e r e   l a r g e r   t h a n  260 mm 

(N=6). 

Age and  Growth 

F o u r h o r n   s c u l p i n   c a u g h t   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t  

r anged   i n   age   f rom 0 - 1 0  y e a r s   w i t h  m o s t  a d u l t s   a g e d   b e t w e e n  

5 and 8 y e a r s   ( T a b l e  2 4 ) .  The  growth r a t e  i s  s i m i l a r   t o   t h a t  

r e p o r t e d  by G r i f f i t h s  e t  al., ( 1 9 7 7 )  a t   B a r t e r   I s l a n d ,   A l a s k a ,  

and  Kendel et al., (1975)   a long   t he  Yukon c o a s t ,   b u t   s l i g h t l y  

f a s t e r   t h a n  a s i m i l a r   s t u d y   b y   G r i f f i t h s  e t  al., (1975)   i n  

Nunaluk  Lagoon, Y . T .  ( F i g u r e  9 ) .  An e v e n   f a s t e r   r a t e   o f  

growth was r e p o r t e d  by Percy  (1975)  i n   t h e  Mackenzie   Del ta ,  

w i t h   f i s h   e x c e e d i n g  2 0 0  mm by  age 3. The d i f f e r e n c e s   i n  

o b s e r v e d   a g e - l e n g t h   r e l a t i o n s h i p s   f o r   t h i s   s p e c i e s  may be 

c a u s e d   i n   p a r t   b y   d i f f i c u l t i e s   i n   r e a d i n g   t h e   h i g h l y   o p a q u e  

o t o l i t h s .  I n  t h e   p r e s e n t   s t u d y ,   f o u r h o r n   s c u l p i n   o t o l i t h s  were 

g r o u n d   f l a t   o n  a jeweler ' s  l a p i d a r y   w h e e l   a n d   c a n d l e d   t o   s t a i n  

t h e   o t o l i t h ,   t h u s   p r o v i d i n g  a r e l a t i v e l y   c l e a r   r e a d i n g .  

Y o u n g - o f - t h e - y e a r   f o u r h o r n   s c u l p i n   i n   t h e   T u f t   P o i n t  
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TOTAL LENGTH ( 20mm intervolr) 

FIGURE 8 .  L e n g t h - f r e q u e n c y   f o r   f o u r h o r n   s c u l p i n  from 
T u f t   P o i n t   a n d   a d j a c e n t   c o a s t a l  a reas ,  1 9 7 7 .  



TABLE 24. A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d   p e r   c e n t   s p a w n e r s   f o r   f o u r h o r n   s c u l p i n  
f r o m   T u f t   P o i n t   a n d   a d j a c e n t  a reas ,  1977 .   Unsexed   f i sh   (26 .7%)  a re  n o t   i n c l u d e d  
i n   c a l c u l a t i o n   o f   t o t a l   s e x   r a t i o .  

% Spawners  Length (mm) 
Age N % Male M F Mean Range S.D. 

1 28 - - 54.4  43-65 ' 6 . 3  

2 3 100 .0  0 . 0  - 71.7  68- 7 7  4 .7  
3 2 100.0 0 . 0  - 105.5  92-119  19.1 

- 

4 1 0 . 0  - 0 . 0  

5 2 1  . 66.7 100 .0  28.6 
1 4 7 . 0  - 
179.5  144-189  13.9 

- 

6 13  46.1  100.0  100.0  203.2  190-215  7 .9  
7 2 0  60.0 100.0 100.0 
8 1 0  2 0 . 0  100.0 1 0 0 . 0  
9 3 0 . 0  - 100.0 

10 4 5 0 . 0  100.0 1 0 0 . 0  

2 1 2 . 2  190- 250 13 .7  
246.1 230-265 1 2 . 3  
241.7 225-251 14 .5  
282.7 266-295 14 .6  

To ta l s   105   53 .3   88 .0   83 .0   160 .7   43 -295   84 .6  
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AGE CLASS 

FIGURE 9 .  Comparison o f  g rowth   cu rves   fo r   fou rhorn  
s c u l p i n   f r o m   f o u r   l o c a t i o n s   a l o n g   t h e  
Beaufor t   Sea   coas t   in   Alaska   and   Canada .  
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sample   averaged   17 .8  mm i n   l e n g t h   d u r i n g   t h e   J u l y   s a m p l i n g   a n d  

3 2 . 3  mm by the   Augus t -September   sampl ing   (Table  1 9 ) .  Although 

t h e   d a t a   a r e   t o o   l i m i t e d   t o   p r o v i d e  a comple t e   s easona l   g rowth  

c u r v e   f o r   y o u n g - o f - t h e - y e a r   f o u r h o r n   s c u l p i n ,   t h e  mean s i z e s  

s u g g e s t  a g r o w t h   r a t e   s i m i l a r   t o   t h a t   r e p o r t e d  by Gr i f f i t h s  

e t  aZ. ( 1 9 7 7 )  a t   B a r t e r   I s l a n d ,   A l a s k a .  

Reproduct ive  Development  

Of 1 0 5  fou rhorn   s cu lp in   examined ,  66 showed s u f f i c i e n t  

gonadal   development  t o  i n d i c a t e   s p a w n i n g   i n   t h e   y e a r   o f  

c a p t u r e   ( T a b l e  2 4 ) .  No f i s h   w e r e   c o n s i d e r e d   s p a w n e r s   u n t i l  

a g e  5, a l t h o u g h   t h e   l i m i t e d  number  of f i s h   a g e d   a t  3 and 4 

yea r s   (N=3)   sugges t s   t ha t   younger   spawners  may have  been 

missed .  A l l  m a l e s   w e r e   c l a s s i f i e d   a s   s p a w n e r s  by  age 5 ,  b u t  

s e v e r a l   f e m a l e s   o f   t h e  same  age  were s t i l l  cons ide red   non-  

s p a w n e r s .   O t h e r   s t u d i e s   s u g g e s t   s p a w n i n g   a s   e a r l y   a s   a g e  3 

in   ma les   and   age  4 i n   f e m a l e s   ( G r i f f i t h s  e t  al., 1 9 7 7 ;  Kendel 

e t  al., 1 9 7 5 ;  Pe rcy ,  1 9 7 5 ) .  

Sex   Rat io  

I n  t h e   s t u d y   a r e a ,   m a l e s  made  up 58% of   the   sexed   (N=100)  

f o u r h o r n   s c u l p i n   c a t c h ,   b u t   t h i s   d i f f e r e n c e   i n   s e x   r a t i o  was 

n o t   s i g n i f i c a n t   ( X 2 = 1 . 2 8 ,  P>O.O5). A l l  o t h e r   s t u d i e s ,   e x c e p t  

G r i f f i t h s  e t  aZ. ( 1 9 7 7 )   r e p o r t   s i g n i f i c a n t l y   l a r g e r   c a t c h e s  

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

s e x   r a t i o   a r e  unknown. 
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Food H a b i t s  

F o u r h o r n   s c u l p i n   s a m p l e d   i n   t h e   v i c i n i t y   o f   T u f t   P o i n t  

f e e d   p r e d o m i n a n t l y   o n   b e n t h i c   a n d   e p i b e n t h i c   o r g a n i s m s  

(Table  2 5 ) .  Amphipods o c c u r r e d   i n   t h e   h i g h e s t   p e r c e n t a g e  

( 4 5 . 1 % )  of   s tomachs   examined .   I sopods   (39 .0%)   and   mys ids  

(31 .7%)   were   the   next   mos t  common s tomach   con ten t s .  The 

average  s tomach  was 4 7 %  f u l l   w i t h   i s o p o d s   ( 1 5 . 7 % )   p r e s e n t   i n  

l a r g e s t   q u a n t i t i e s .   F i s h   w e r e   c o n s u m e d   b y  1 1 . 0 %  o f   f e e d i n g  

f i sh   and   18 .0%  o f   t he   s tomachs   examined   were   empty .   Fourhorn  

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

l a r g e l y  on c r u s t a c e a n s   w i t h   t h e   p e r c e n t a g e   o f   e m p t y   s t o m a c h s  

ranging   f rom  5-37%  (Cra ig   and  Mann, 1 9 7 4 ;  F u r n i s s ,   1 9 7 5 ;  

G r i f f i t h s  e t  al., 1 9 7 5 ;  1 9 7 7 ;  Kendel e t  al., 1975) .  The 

f o o d   h a b i t s  o f  y o u n g - o f - t h e - y e a r   f o u r h o r n   s c u l p i n   w e r e   n o t  

d e t e r m i n e d   d u r i n g   t h i s   s t u d y .   C o n s i d e r a b l e   i n f o r m a t i o n   o n  

t h e   s e a s o n a l   f o o d   h a b i t s   o f   y o u n g - o f - t h e - y e a r   f o u r h o r n   s c u l p i n  

i s  p r e s e n t e d   b y   G r i f f i t h s  e t  aZ. (1977) .  

Broad   Whi te f i sh  (Coregonus nasus) 

The b i o l o g y   o f   b r o a d   w h i t e f i s h  i s  n o t  well  known ( S c o t t  

and   Crossman,   1973) .   The   spec ies   inhabi t s   bo th   l akes   and  

r i v e r s   a n d ,   i n  some areas ,  i s  anadromous. I t  i s  a n   i m p o r t a n t  

s p e c i e s   i n   t h e   d o m e s t i c   f i s h e r y   o f   t h e   o u t e r   D e l t a .  The 

a v a i l a b l e   i n f o r m a t i o n  on t h e   l i f e   h i s t o r y   o f   b r o a d   w h i t e f i s h  

i n   t h e   r e g i o n   h a s   b e e n   r e v i e w e d   b y  Wynne-Edwards (1952) ,  

Muth (1969) ,   McPhai l   and   Lindsey   (1970) ,   Hat f ie ld  e t  aZ. 
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TABLE 25. Food  items  eaten by fourhorn  sculpin  in  the  Tuft 
Point  study area, 1977. Per cent  composition in 
"average  stomach" was determined by the Points 
Method.  Only  those  fish  with  stomach  contents are 
included  in  calculation of "average stomach'' and 
"occurrence"  values. (N=100, gm~tv=18.0%). 

per  cent  in  per  cent 
Food  Item  average  stomach  occurrence 

Mollusca 
Pelecypoda 0.2 3.6 

Priapulida 0.2  3.6 

Polychaeta 0 . 3  4.9 

Diptera 
Simulidae  adult 
Chironomidae  larvae 

Crustacea 
Amphipoda 
Isopoda 
Mysidacea 
Cumacea 
Cladocera 

0.02  1.2 
0.1 1 . 2  

11.5 45.1 
15.7  39.0 
10.5  31.7 

0 . 1  1.2 
0 . 4  2 . 4  

Fish 
Coregonus spp.  4.1  7.3 
FHSC 1.6  3.6 
NSSB 0.1 1.2 

Miscellaneous 
Sand, gravel, etc. 
Digested  material 
Vegetative  material 

0.1 
1.8 
0.4 

Total 4 7 . 1  

1.2 
9.8 
6.1 
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( 1 9 7 2 ) ,   S t e i n  e t  aZ. (1973),   Kendel e t  aZ.  (1975) ,   Percy  

(1975),   and  de  Graaf  and  Machniak  (1977).   Kendel e t  aZ. 

( 1 9 7 5 )   r e p o r t   t h a t   t h i s   s p e c i e s  i s  w i d e l y   d i s t r i b u t e d   a l o n g  

t h e  Yukon c o a s t   w i t h   n u m e r o u s   w h i t e f i s h   f r y   ( n o t   i d e n t i f i e d  

t o   s p e c i e s )   p r e s e n t .   S l a n e y   ( 1 9 7 7 b )   r e p o r t   t h i s   s p e c i e s  was 

common i n   t h e   v i c i n i t y   o f   T u f t   P o i n t   d u r i n g   1 9 7 6 .  

B r o a d   w h i t e f i s h   i n   t h e   T u f t   P o i n t   s t u d y  area r a n g e d   i n  

s i z e  from 8 0  t o  550  mm,  w i t h   f i s h   i n   t h e   3 0 0 - 5 5 0  mm s i z e  c lass  

most common ( F i g u r e   1 0 ) .   S i m i l a r   l e n g t h - f r e q u e n c i e s  were 

r e p o r t e d  by Percy  (1975)  and  de  Graaf  and  Machniak  (1977) 

i n   t h e   M a c k e n z i e  Delta and  Kendel e t  aZ.  (1975)   a long   t he  

Yukon c o a s t .   U n i d e n t i f i e d   w h i t e f i s h   y o u n g - o f - t h e - y e a r  were 

a l s o   p r e s e n t   i n   t h e   s t u d y   a r e a ,   b u t   t h e   s p e c i e s   c o u l d   n o t  

be   de te rmined .  

The maximum o t o l i t h   a g e   r e c o r d e d  was 1 5   y e a r s ,   w i t h   f i s h  

e v e n l y   d i s t r i b u t e d   i n   t h e   y o u n g e r   a g e   g r o u p s   ( T a b l e  2 6 ) .  

de   Graaf   and  Machniak  (1977)   report  a maximum a g e   f o r   t h i s  

s p e c i e s   ( b a s e d   o n   o t o l i t h s )   o f   1 9   y e a r s   i n   t h e   M a c k e n x i e  

Delta. The   g rowth   r a t e  o f  b r o a d   w h i t e f i s h  a t  T u f t   P o i n t  i s  

similar t o   g r o w t h  ra tes  r e p o r t e d  by o t h e r   a u t h o r s   u t i l i z i n g  

o t o l i t h s   f o r   a g i n g  (Muth,  1969;  de Graaf and  Machniak, 1 9 7 7 ) ,  

b u t   s l o w e r   t h a n   g r o w t h   r a t e s   b a s e d   o n   s c a l e   a g i n g   ( K o g l ,  

1 9 7 2 ;  S t e i n  e t  al., 1973 ;   Pe rcy ,   1975) .   Growth   r a t e s   o f  

b r o a d   w h i t e f i s h   h a v e   b e e n  shown t o   v a r y   c o n s i d e r a b l y   b e t w e e n  

-. 
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O n l y   s e v e n   b r o a d   w h i t e f i s h   c a u g h t   i n   t h e   s t u d y   a r e a  

showed s u f f i c i e n t   g o n a d a l   d e v e l o p m e n t   t o   i n d i c a t e   s p a w n i n g  

i n   t h e   y e a r   o f   c a p t u r e   ( T a b l e  2 6 ) .  The youngest   male   spawner  

was aged a t  1 0  y e a r s   a n d   t h e   y o u n g e s t   f e m a l e   s p a w n e r   a t  1 2 .  

No e v i d e n c e   o f   a l t e r n a t e   y e a r   s p a w n i n g  was o b s e r v e d   i n   t h e  

Tuf t   Po in t   s ample .  The s a m p l e   s i z e  i s  t o o   s m a l l   t o   a c c u r a t e l y  

d e t e r m i n e   a g e   a t   f i r s t   r e p r o d u c t i o n .   d e   G r a a f   a n d   M a c h n i a k  

( 1 9 7 7 )   r e p o r t   t h a t   t h e   a g e   a t   f i r s t   r e p r o d u c t i o n   f o r   t h i s  

s p e c i e s  i s  7 - 1 0   y e a r s .  By c o n t r a s t ,   P e r c y   ( 1 9 7 5 )   r e p o r t s  

age a t  f i r s t  r e p r o d u c t i o n   t o   b e  3 - 4  y e a r s .   T h i s   d i f f e r e n c e  

may r e s u l t  f rom t h e   d i f f e r e n t   t e c h n i q u e s   u s e d  f o r  a g i n g  

( s c a l e s   v .   o t o l i t h s )   i n   t h e  two s t u d i e s .  

Of t h e  38 b r o a d   w h i t e f i s h   s e x e d ,  a s i g n i f i c a n t l y   h i g h e r  

percentage   (78 .9%)   were   males   (X2=6.37 ,   P<O.05) .   Other  

s t u d i e s ,   i n   t h e   M a c k e n z i e   D e l t a ,   i n v o l v i n g   l a r g e r   n u m b e r s   o f  

f i s h   y i e l d e d  m o r e   e v e n   s e x   r a t i o s   ( 4 4 - 4 9 %   m a l e ,   S t e i n  e t  al., 

1973;   Percy ,  1 9 7 5 ;  de  Graaf   and  Machniak,   1977) .  

S tomach   ana lys i s  o f  36 b r o a d   w h i t e f i s h   r e v e a l e d  6 6 . 7 %  

empty  stomachs.  The r ema in ing   s tomachs   con ta ined   on ly   sma l l  

amounts ( < 2 0 %  f u l l )   o f   p e l e c y p o d s ,   p r i a p u l i d s ,   s t o n e s ,   a n d  

d i g e s t e d   m a t e r i a l .   I t   d o e s   n o t   a p p e a r   t h a t   b r o a d   w h i t e f i s h  
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TABLE 26. A g e - l e n g t h   r e l a t i o n s h i p ,   s e x   r a t i o ,   a n d   p e r   c e n t   s p a w n e r s   f o r   b r o a d   w h i t e f i s h  
f r o m   T u f t   P o i n t   a n d   a d j a c e n t   a r e a s ,  1 9 7 7 .  Unsexed f i s h  ( 5 . 3 % )  a r e   n o t   i n c l u d e d  
i n   c a l c u l a t i o n  o f  t o t a l   s e x   r a t i o .  

% Spawners  Length (mm) 
Age N % Male M F Mean Range S.D. 

1 2 - - - 9 1 . 0   8 9 - 9 3   2 . 8  

2 0 

3 1 1 0 0 . 0  0 . 0  - 
4 0 
5 5 1 0 0 . 0  0 . 0  - 
6 6 1 0 0 . 0   0 . 0  - 

7 4 1 0 0 . 0  0 . 0  - 

8 9 8 8 . 9  0 . 0  0 . 0  

9 2 1 0 0 . 0  0 . 0  - 

1 0  2 5 0 . 0  1 0 0 . 0  0.0  

11 3 1 0 0 . 0  6 6 . 6  - 
1 2  2 5 0 . 0   1 0 0 . 0   1 0 0 . 0  
1 3  1 0 . 0  
1 4  0 

- 1 0 0 . 0  

1 6 4 . 0  - - 

2 9 7 . 0  2 8 3 - 3 1 3  13.2 
3 4 3 . 0  3 2 2 - 3 6 2  1 5 . 0  
3 6 1 . 0  340-   380  1 6 . 7  

3 8 8 . 8  3 7 0 - 4 0 7  1 2 . 4  
4 0 8 . 0  4 0 0 - 4 1 6  11 .3  
4 4 7 . 5  4 2 8 - 4 6 7  2 7 . 6  
4 9 9 . 3  4 7 0 - 5 1 4  2 5 . 4  
5 2 5 . 5  5 2 2 - 5 2 9  4 . 9  

4 6 8 . 0  - - 

1 5  1 0 . 0  - 1 0 0 . 0  5 4 1 . 0  - - 

T o t a l s  38 8 6 . 1 *   1 3 . 9  6 0 . 0  3 7 1 . 1   8 9 -   5 4 1   1 0 2 . 8  

* F o r   s e x e d   f i s h   o n l y .  

J . J . 1 . 1 . 1 . I . I . I . J  1 . 1 . 1  I . I . l . J . l . J . 1  
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w e r e   u t i l i z i n g   t h e   T u f t   P o i n t   a r e a   e x t e n s i v e l y   f o r   f e e d i n g .  

S i m i l a r l y ,   o t h e r   a u t h o r s   r e p o r t  a h igh   i nc idence   o f   empty  

s tomachs   (48 -96%)   i n   f i sh   f rom  the   Mackenz ie   De l t a   and   ups t r eam 

a r e a s   ( S t e i n  e t  aZ., 1973 ;   Pe rcy ,   1975 ;   S l aney ,   1975) .  

S t e i n  e t  aZ. ( 1 9 7 3 )   p r e s e n t   d a t a   s u g g e s t i n g   t h a t  lakes a re  

t h e  m o s t   i m p o r t a n t   f e e d i n g   a r e a   f o r   t h i s   s p e c i e s .   I n   S i b e r i a ,  

b r o a d   w h i t e f i s h   u s u a l l y   f e e d   i n   l a k e s   c o n n e c t e d   w i t h   r i v e r  

channe l s   (N iko l sky ,  1 9 6 1 ) .  

Humpback W h i t e f i s h  (Coregonus  clupenformis) 

Humpback w h i t e f i s h   t y p i c a l l y   o c c u r   i n   l a k e s ,   b u t   a r e  

a l s o   t a k e n   i n   l a r g e r   r i v e r s   a n d   b r a c k i s h   w a t e r .  The s p e c i e s  

compr ises  a l a r g e   p o r t i o n  o f  d o m e s t i c   f i s h e r y   c a t c h e s   i n   t h e  

M a c k e n z i e   v a l l e y   ( H a t f i e l d  et al., 1 9 7 2 ) .   S e v e r a l   s t u d i e s  

o f   t h e   g e n e r a l   b i o l o g y   a n d   l i f e   h i s t o r y  o f  humpback w h i t e f i s h  

in   t he   Mackenz ie   R ive r   d ra inage   (McPha i l   and   L indsey ,  1 9 7 0 ;  

H a t f i e l d  'et al., 1 9 7 2 ;  S t e i n  e t  al., 1973 ;   J e s sop  e t  al., 

1973; 1 9 7 4 ;  S l a n e y ,  1 9 7 4 ;  J e s s o p   a n d   L i l l e y ,   1 9 7 5 ;   P e r c y ,  

1975)   and   a long   the   Beaufor t   Sea   coas t   (Kendel  e t  al., 1974;  

S laney ,   1975)   have   been   r ecen t ly   pub l i shed .  

Only 1 8  humpback w h i t e f i s h   ( 6 4 - 4 1 8  mm i n   l e n g t h )  were 

c o l l e c t e d   f r o m   t h e   s t u d y   a r e a   ( F i g u r e  1 0 ) .  I n   a d d i t i o n ,  

s e v e r a l   u n i d e n t i f i e d   w h i t e f i s h   y o u n g - o f - t h e - y e a r   c a u g h t   i n  

t h e   s t u d y   a r e a  may have  been  humpback  whitef ish.   The  small  

c a t c h e s  o f  t h i s   s p e c i e s   p r o b a b l y   r e s u l t   f r o m   t h e   f a c t   t h a t  
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FIGURE 1 0 .  Length-frequency  €or   humpback  and  broad  whitef ish 
f r o m   T u f t   P o i n t   a n d   a d j a c e n t   c o a s t a l   a r e a s ,   1 9 7 7 .  
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t h e   s p a w n i n g   m i g r a t i o n   i n t o   t h e   M a c k e n z i e   R i v e r   b e g i n s   a s  

e a r l y   a s   J u n e   ( S t e i n  e t  a l . ,  1973) .  

The T u f t   P o i n t  humpback w h i t e f i s h   s a m p l e   r a n g e d  i n  age  

from 0 t o  1 2  y e a r s   ( T a b l e   2 7 ) .   A l t h o u g h   t h e   d a t a   a r e   m i n i m a l ,  

t h e   a g e - l e n g t h   r e l a t i o n s h i p   a p p e a r s   s i m i l a r  t o  t h o s e   r e p o r t e d  

f o r  t he   Mackenz ie   R ive r   (Ha t f i e ld  e t  al., 1 9 7 2 ;  P e r c y ,  1 9 7 5 ;  

de  Graaf  and  Machniak,  1977). 

Only two age 1 2  f ema les   showed   su f f i c i en t   gonada l  

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

( T a b l e   2 7 ) .   T h e s e   f i s h   w e r e   c a u g h t   J u l y   2 3   i n   t h e  .unnamed 

bay   and   had   egg   d iameters   o f   1 .3  mm with   gonad   weights  

exceed ing  1 0 %  of body  weight.   de  Graaf  and  Machniak  (1977) 

r e p o r t   t h a t   t h e   a g e   a t   s e x u a l   m a t u r i t y   f o r   t h i s   s p e c i e s  i s  

7 y e a r s   f o r   m a l e s   a n d  9 y e a r s   f o r   f e m a l e s .   O t h e r   a u t h o r s  

r e p o r t  a w i d e   v a r i a t i o n  ( 3  t o  1 3   y e a r s )  i n  age  a t  s e x u a l  

matur i ty   (Kennedy,   1953;  A l t ,  1 9 7 1 ;  Alt and  Kogl,  1973; 

Cra ig   and   Wel l s ,  1 9 7 5 ;  Healey ,   1975) .  

The T u f t  Po in t   s ample  was t o o   s m a l l   f o r   s e x   r a t i o  

a n a l y s i s .   R e s u l t s   f r o m   o t h e r   s t u d i e s   s u g g e s t  a n e a r l y   e v e n  

s e x   r a t i o   f o r   t h i s   s p e c i e s   ( P e r c y ,   1 9 7 5 ;   d e   G r a a f   a n d  

Machniak,  1977).  

Of 1 4  humpback whi t e f i sh   s tomachs   examined ,  5 were  empty 
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1 2 7  

and   t he   r ema inde r   con ta ined   sma l l   amoun t s  ( < 2 0 %  f u l l )   o f  

p e l e c y p o d s ,   s t o n e s ,   a n d   d i g e s t e d   m a t e r i a l .   P e r c y   ( 1 9 7 5 )   a n d  

de   Graaf   and   Machniak   (1977)   repor t   tha t   the  items most 

commonly u t i l i z e d  by t h i s   s p e c i e s   i n c l u d e   m o l l u s c s ,   i s o p o d s ,  

i n s e c t   l a r v a e ,   a n d   p l a n t   m a t e r i a l .  

Inconnu ( S t e n o d u s   l e u c i c h t h y s   n e l m a )  

A l t h o u g h   n o t   e x t r e m e l y   a b u n d a n t   i n   g i l l n e t   c a t c h e s   f r o m  

t h e   T u f t   P o i n t   s t u d y   a r e a ,   i n c o n n u   a r e   a n   i m p o r t a n t   s p e c i e s  

in   t he   Mackenz ie   R ive r   domes t i c   f i she ry   (McPha i l   and   L indsey ,  

1 9 7 0 ) .   R e c e n t   s t u d i e s   o f   C a n a d i a n   p o p u l a t i o n s   i n c l u d e   F u l l e r  

(1955) ,  H a t f i e l d  e t  a l .  ( 1 9 7 2 ) ,   S t e i n  et a l .  ( 1 9 7 3 ) ,   J e s s o p  

e t  aZ. (1973, 1 9 7 4 ) ,  P e r c y   ( 1 9 7 5 ) ,   S l a n e y   ( 1 9 7 5 ) ,   a n d   d e   G r a a f  

and  Machniak  (1977). 

I n c o n n u   i n   t h e   T u f t   P o i n t   s a m p l e   r a n g e d   i n   s i z e   f r o m  

1 4 0 - 7 1 0  mm (Table  2 8 ) .  No y o u n g - o f - t h e - y e a r   w e r e   c a p t u r e d   i n  

t h e   s t u d y   a r e a .   S t u d i e s   f r o m   t h e   M a c k e n z i e   D e l t a   i n d i c a t e  

t h a t   t h e   m o s t   a b u n d a n t  size c l a s s e s   a r e   b e t w e e n  5 0 0  and 

700 mm (Percy ,   1975;   de   Graaf   and   Machniak ,   1977) .   Kendel  

e t  aZ.  (1975)   caugh t   on ly   f i ve   immatu re   i nconnu   (340-596  mm 

i n   l e n g t h )   d u r i n g   t h e i r   e x t e n s i v e   s t u d y   a l o n g   t h e  Yukon c o a s t .  

T u f t   P o i n t   i n c o n n u   r a n g e d   i n   a g e   f r o m  2 - 1 4  y e a r s   w i t h  

a g e   c l a s s e s  8 - 1 1  most   abundant   (Table  2 8 ) .  de  Graaf  and 

Machn iak   (1977)   i nd ica t e   t ha t ,   i n   t he   Mackenz ie   De l t a ,   t he  



c1 
N 
00 TABLE 28. Age-length  relationship,  sex  ratio,  and  per  cent  spawners  for  inconnu  from 

Tuft  Point  and  adjacent  areas, 1 9 7 7 .  Unsexed  fish ( 7 . 7 % )  are  not  included 
in calculation  of  total  sex  ratio. 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  

2 
0 

0 
0 
1 
1 
3 
6 
7 
3 

1 
1 
1 

% Spawners  Length (mm) 
Age N % Male M F Mean  Range S.D. 

- 1 4 6 . 0  1 4 0 - 1 5 2   8 . 5  

1 0 0 . 0  
100.0 

33.3 
5 0 . 0  
5 7 . 1  
6 6 . 7  

100.0 
0.0 

0.0 

0 . 0  

0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
- 

- 
0 . 0  

0 . 0  

0.0 
0.0 

- 

0 . 0  

0 .0  

3 7 6 . 0  
4 2 7 . 0  
4 7 4 . 3  
5 2 1 . 0  
5 5 8 . 0  
5 9 0 . 3  
6 3 1 . 0  
6 1 0 . 0  
710.0 

- - 

4 5 9 - 4 9 9  21.6 
5 0 4 -   5 4 0  1 3 . 7  
5 4 3 - 5 7 4  1 0 . 2  
5 7 6 - 6 1 5  2 1 . 4  

Totals 2 6   5 4 . 2  0 . 0  0 . 0   5 1 0 . 5  1 4 0 -  7 1 0   1 2 6 . 2  
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most common a g e   c l a s s e s   w e r e  8 t o  1 3  y e a r s . ,   S i n c e  a l l  

i n c o n n u   c a u g h t   i n   t h e   v i c i n i t y  o f  Tuf t   Poin t   were   immature  

i n d i v i d u a l s   ( i . e . ,  l i t t l e  o r   no   gonada l   deve lopmen t ) ,  i t  

a p p e a r s   t h a t  f e w   i n c o n n u   u t i l i z e   c o a s t a l   w a t e r s   a l o n g   t h e  

T u k t o y a k t u k   p e n n i n s u l a   o n c e   a g e   a t  f i r s t  r e p r o d u c t i o n  i s  

reached.  Percy  (1975)  and  de  Graaf  and  Machniak  (1977) 

r e p o r t   t h a t   f e w   s p a w n i n g   i n c o n n u   u t i l i z e   t h e   M a c k e n z i e   D e l t a  

d u r i n g  summer months.  Age a t  f i r s t   r e p r o d u c t i o n   h a s   b e e n  

shown t o   b e   h i g h l y   v a r i a b l e   ( 6 - 1 0   y e a r s )   i n   C a n a d i a n  waters 

( S t e i n  e t  al., 1973 ;   Pe rcy ,  1 9 7 5 ;  de  Graaf  and  Machniak, 

1977) .  

The s e x   r a t i o  o f  26 inconnu from t h e   s t u d y   a r e a  was n e a r l y  

even ( 5 4 %  ma le ) .   S imi l a r ly ,   bo th   Pe rcy   (1975)   and   de  Graaf 

and   Machniak   (1977)   repor t   near ly   even  s e x  r a t i o s   f o r   l a r g e  

s a m p l e s   o f   t h i s   s p e c i e s  (52 and 4 7 %  m a l e ,   r e s p e c t i v e l y ) .  

Of 26 inconnu  s tomachs  examined,  13 con ta ined   no   food .  

The b a l a n c e   c o n t a i n e d   r e m a i n s   o f  Coregonus s p p . ,   w i t h   s m a l l  

amounts ( ~ 1 0 %  f u l l )   o f   a m p h i p o d s   a n d   v e g e t a b l e   m a t e r i a l .   I n  

the  Mackenzie   Del ta ,   inconnu  consumed Coregonus s p p .   a s  well 

a s   o the r   t ypes   o f   f i sh   (Pe rcy ,   1975 ;   de   Graa f   and   Machn iak ,  

1 9 7 7 ) .  T h i s  was t h e   o n l y   s p e c i e s   t a k e n   i n   t h e   T u f t   P o i n t   s t u d y  

a r e a   w h i c h   u t i l i z e d   f i s h   a s   t h e   d o m i n a n t   f o o d   i t e m .  
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Arctic Flounder  ( L i o p s e t t a  glacialis) 

The Arc t ic  f l o u n d e r   i n h a b i t s   m a r i n e   a n d   b r a c k i s h   w a t e r s  

i n   c o a s t a l   a r e a s  o f  t h e   B e a u f o r t   S e a .  

l o w e r   p o r t i o n s   o f   r i v e r s   ( A n d r i y a s h e v ,  

Lindsey ,   1970) .  L i t t l e  i s  known abou t  

s p e c i e s   a l t h o u g h   a v a i l a b l e   i n f o r m a t i o n  

I t  s o m e t i m e s   e n t e r s   t h e  

1954;  McPhail   and 

t h e  l i f e  h i s t o r y   o f   t h i s  

h a s   b e e n   r e c e n t l y  

summarized  (Andriyashev, 1 9 5 4 ;  Roguski e t  al., 1 9 7 1 ;  G r i f f i t h s  

e t  al., 1975;  1977;  Kendel e t  al., 1 9 7 5 ;  Percy ,   1975) .  

Twenty-seven Arc t ic  f l o u n d e r   c a u g h t   i n   t h e   v i c i n i t y   o f  

T u f t   P o i n t   r a n g e d   i n   s i z e   f r o m   1 4 - 3 2 3  mm,  but   were  most  

abundant  between 2 0 0  and 2 4 0  mm. The o l d e s t   s p e c i m e n  was 

aged a t  11 y e a r s ,   a l t h o u g h   m o s t   f i s h   w e r e  7 t o  9 y e a r s  o l d  

(Tab le   29 ) .  A s i n g l e   y o u n g - o f - t h e - y e a r  was   caugh t   i n   sha l low 

water (<1 m) a t  S t a t i o n  8 .  A comparison o f  a g e - l e n g t h   d a t a  

f o r   t h i s   s a m p l e   w i t h   t h o s e   f r o m   o t h e r   s t u d i e s   s u g g e s t s   t h a t  

g r o w t h   r a t e s   a r e   s i m i l a r   ( G r i f f i t h s  e t  a l . ,  1975;  1 9 7 7 ;  

Kendel e t  al., 1975;   Percy ,   1975) .  

O f  2 2  a g e d   f i s h ,  7 2 %  showed s u f f i c i e n t   g o n a d a l   d e v e l o p -  

ment t o   i n d i c a t e   s p a w n i n g   i n   t h e   y e a r   o f   c a p t u r e   ( T a b l e  2 9 ) .  

The  youngest  male  spawner was age 5 and   t he   younges t   f ema le  

a g e  8 .  Spawning may t a k e   p l a c e  a t  younger   ages ,   bu t   s ample  

s i z e  was t o o   s m a l l   t o   d e t e r m i n e   a n   a c c u r a t e   a g e   a t  f i r s t  

r e p r o d u c t i o n .   A n d r i y a s h e v   ( 1 9 5 4 )   r e p o r t s   t h e   a g e   a t  f i r s t  

r e p r o d u c t i o n   f o r   t h i s   s p e c i e s   a t   4 - 5   y e a r s   i n   t h e  U.S.S.R. 
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T iming   and   l oca t ion   o f   spawning   a r e   no t  known. 

P e l e c y p o d s   o c c u r r e d   i n   t h e   h i g h e s t   p e r c e n t a g e   o f   A r c t i c  

f lounde r   s tomachs   examined   (69%) ,   w i th  some o c c u r r e n c e   o f  

i s o p o d s   ( 2 3 % ) ,   p o l y c h a e t e s  ( 1 5 % ) ,  amphipods (15%), and  mysids  

( 7 . 7 % ) .  O f  2 2  stomachs  examined, 9 conta ined   no   food .   Percy  

(1975)  r e p o r t s   t h a t  1 4  of  2 1  A r c t i c   f l o u n d e r   s t o m a c h s  

examined  from a Mackenzie  Delta  sample  were  empty. The 

remainder   conta ined   pe lecypods ,   i sopods ,   and   amphipods .  

S a f f r o n  Cod (Eleginus navaga)  

The s a f f r o n   c o d   i n h a b i t s   m a r i n e   a n d   b r a c k i s h   w a t e r s   a n d  

i s  r e l a t i v e l y  common i n   t h e   M a c k e n z i e   e s t u a r y   a n d   n e a r b y  

c o a s t a l   a r e a s   ( P e r c y ,  1 9 7 5 ) .  I t  i s  r a r e ,   h o w e v e r ,   i n   o t h e r  

c o a s t a l   a r e a s   ( R o g u s k i   a n d  Komarek,  1972; G r i f f i t h s  e t  al., 

1 9 7 5 ;  1 9 7 7 ;  Kendel e t  al., 1975) .   Andriyashev  (1954)  

r e v i e w e d   t h e   l i f e   h i s t o r y  o f  t h i s   s p e c i e s .  

W i t h   t h e   e x c e p t i o n  o f  a s i n g l e   y o u n g - o f - t h e - y e a r   c a u g h t  

August 30 (34 m m ) ,  s a f f r o n   c o d   c a u g h t   i n   t h e   v i c i n i t y   o f   T u f t  

P o i n t   r a n g e d   i n  s i z e  from 300 t o  413 mm (Table  3 0 ) .  Ages 

ranged  f rom 5 t o  1 0  y e a r s  among t h e   l a r g e r   g r o u p   w i t h   m o s t  

f i s h   a g e  9 (Tab le   30 ) .  A l l  s a f f r o n   c o d   l i s t e d   i n   T a b l e  30 

showed s u f f i c i e n t   g o n a d a l   d e v e l o p m e n t   t o   i n d i c a t e   s p a w n i n g   i n  

t h e   y e a r   o f   c a p t u r e .   A n d r i y a s h e v   ( 1 9 5 4 )   s u g g e s t s   t h a t ,   i n  

t h e   W h i t e   S e a ,   t h i s   s p e c i e s   p r o b a b l y   s p a w n s   i n  December o r  



I 1 ' 1  I 

TABLE 30. Age-length  relationship, sex ratio, and  per  cent spawners for saffron cod 
from Tuft Point and  adjacent areas, 1977. 

* % Spawners Length (mm) 
Age N % Male M F Mean  Range ' S.D. 

5 1 100.0  100.0 - 300.0 - - 
6 0 
7 3 66.7  100.0 100.0 361.0 351-372 10.5 
8 4 .  100.0  100.0 - 369.7 337-390 24.0 
9 13 92.3  100.0  100.0 385.7 364-413 15.7 
10 1 100.0  100.0 - 420.0 - - 

Totals 22 90.9  100.0  100.0  377.1 300-420 26.4 
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J a n u a r y .   I n   t h e   B e a u f o r t   S e a ,   s p a w n i n g  times a n d   l o c a t i o n s  

a r e   n o t  known. P e r c y   ( 1 9 7 5 )   r e p o r t s   t h a t   s a f f r o n   c o d   f r o m  

t h e   M a c k e n z i e   D e l t a   f e l l   i n t o  two d i s t i n c t   a g e   g r o u p s ,   5 - 6  

a n d   1 5 - 1 6 .   R e a s o n s   f o r   t h e   d i s t i n c t  s i z e  a n d   a g e   g r o u p s   a t  

d i f f e r e n t   l o c a t i o n s   a r e   o b s c u r e ,   b u t  may be  caused  by 1) y e a r  

c l a s s   f a i l u r e s   ( P e r c y ,   1 9 7 5 ) ;  2 )  a t e n d e n c y   t o   s c h o o l   i n  

s i z e   c l a s s e s   p o s s i b l y   i n   p r e p a r a t i o n   f o r   f a l l   s p a w n i n g  

a c t i v i t i e s   ( A n d r i y a s h e v ,   1 9 5 4 ) ;   o r   3 )   s a m p l i n g   e r r o r .  

Of  t h e  2 2  s e x e d   s a f f r o n   c o d ,  9 0 . 9 %  were males   (Table  30). 

S i m i l a r l y ,   P e r c y   ( 1 9 7 5 )   r e p o r t s   t h a t  7 6 %  o f   h i s   s a m p l e  

c o n s i s t e d  o f  m a l e s .   P r e s e n t   s a m p l e s   a r e   t o o   l i m i t e d   t o  

d e t e r m i n e   i f   t h i s   i m b a l a n c e d   r a t i o  i s  c h a r a c t e r i s t i c   f o r  

s a f f r o n   c o d   i n   c o a s t a l   w a t e r s .  

Crus taceans   and   f i sh   were   the   mos t  common f o o d   i t e m s   i n  

t h e  stomach’s of 2 2  s a f f ron   cod   examined   (Tab le   31 ) .   I sopods  

w e r e   p r e s e n t   i n   t h e   s t o m a c h s   o f  50% o f   t h e   f i s h ,   w h i l e  

Coregonus spp .   were   t he  most  common f i s h   ( i n  2 5 %  of   s tomachs) .  

Only  two  stomachs  were  empty.  Percy  (1975)  found  isopods,  

a m p h i p o d s ,   p e l e c y p o d s ,   m y s i d s ,   a n d   p l a n t   m a t e r i a l   i n   s a f f r o n  

cod   s tomachs   f rom  Mackenzie   Del ta   ca tches .  

O the r   Spec ie s  

I n   a d d i t i o n   t o   t h e   s p e c i e s   d e s c r i b e d   i n  some d e t a i l   a b o v e ,  

e i g h t   o t h e r   s p e c i e s  of f i s h   w e r e   t a k e n   i n   s m a l l   n u m b e r s .   T h e s e  
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TABLE 31. Food  items eaten by saffron cod in  the Tuft Point 
study area, 1977. Per cent composition in "average 
stomach" was determined by the .Points Method. 
Only those fish with stomach contents are included 
in calculations o f  "average stomach"  and  "occurrence" 
values. ( N = 2 2 ,  empty=9.1%). 

per cent in per cent 
Food Item average stomach occurrence 

Polychaeta 0 . 3  5 . 0  

Priapulida 0.1  5.0 

Crustacea 
Amphipoda 
Mysidacea 
Isopoda 

6 . 7  
1.0 
11.8 

Fish 
Coregonus spp.  4 . 0  
FHSC 5.7 
ARCD 2.8  
SLEB 0 . 4  
Unidentified fish remains 5.8 

Miscellaneous 
Digested material 1.0 

39.6 

15.0 
15.0 
50.0 

2 5 . 0  
15.0 

5 . 0  
5.0 
10.0 

10.0 

Total 
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a r e   b r i e f l y   d e s c r i b e d   i n   t h e   f o l l o w i n g   s e c t i o n .  

Borea l   Smel t  (Osmerus e p e r t a n u s l  

E i g h t   b o r e a l  smelt were c a p t u r e d   i n   g i l l n e t s .  They  ranged 

i n   l e n g t h   f r o m  1 9 0  t o  2 8 3  mm and   i n   age   f rom 5 t o  1 0  y e a r s  

(Table  3 2 ) .  I n   a d d i t i o n ,  8 9  s m a l l   j u v e n i l e s   a n d   y o u n g - o f - t h e -  

y e a r   b o r e a l  smelt were t a k e n  by s e i n e .  T h e y   r a n g e d   i n   l e n g t h  

from 1 4  t o  55 mm. Two o f   t h e   l a r g e r   f i s h   c a p t u r e d   h a d   f o o d  

i t e m s   i n   t h e i r   s t o m a c h s .  One h a d   e a t e n  a c o r e g o n i d   f r y ,  

t he   o the r   had   been   ea t ing   mys ids   and   amph ipods .   Young-o f -  

t h e - y e a r   a v e r a g e d  1 6 . 4  mm i n  mid J u l y   a n d  2 8 . 0  mm by l a t e  

August . 

Percy  (.1975)  and  Kendel e t  al., ( 1 9 7 5 )   r e p o r t   t h a t   b o r e a l  

smelt a r e   a b u n d a n t   i n   t h e   M a c k e n z i e   D e l t a   a n d   a l o n g   t h e  Yukon 

c o a s t   a s   f a r   w e s t   a s   H e r s c h e l   I s l a n d .  

P a c i f i c   H e r r i n g  (Clupea harengus pallasi) 

F i f t e e n   P a c i f i c   h e r r i n g   w e r e   c a p t u r e d   i n   g i l l n e t s   i n   t h e  

s t u d y   a r e a .  A l l  were mature  spawners   and  ranged i n  f o r k  

l eng th   f rom 2 4 0  t o  310 mm and i n   a g e   f r o m  9 t o   1 3   y e a r s  

(Table  3 3 ) .  S e v e n   y o u n g - o f - t h e - y e a r   P a c i f i c   h e r r i n g   w e r e  

c a p t u r e d   r a n g i n g   i n   l e n g t h   f r o m  2 7  t o  38 mm. F i v e   o f   t h e   f r y  

were   cap tu red  by s e i n e   a n d  two o t h e r s   i n   t h e   F a b e r   n e t .   K e n d e l  

e t  al., ( 1 9 7 5 )   r e p o r t s   c a t c h i n g   s m a l l   n u m b e r s   o f   P a c i f i c   h e r r i n g  

a l o n g   t h e  Yukon c o a s t .  



TABLE 32. Age-length  relationship, sex ratio,  and  per  cent  spawners  for  boreal  smelt 
from  Tuft  Point  and  adjacent  areas, 1 9 7 7 .  

% Spawners  Length (mm) 
Age N % Male . M  F Mean  Range S.D. 

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

- 1 9 2 . 5   1 9 0 - 1 9 s   3 . 5  

1 0  1 0 . 0  - 1 0 0 . 0  285.0 - - 

Totals 8 7 5 . 0  0 . 0  5 0 . 0   2 2 5 . 4   1 9 0 - 2 8 3   2 9 . 8  



TABLE 33. Age-length relationship, sex ratio, and  per  cent  spawners  for  Pacific  herring 
from Tuft  Point  and  adjacent areas,  1977. 

% Spawners  Length (mm) 
Age N % Male M F 

10 4 100.0  1do.o - 285.2 246-312. 27.9 

11 3 100.0 100.0 - 287.0 284-292 4.4 

12 3 33.3  100.0  100.0  278.3 266-295 15.0 

Mean  Range S.D. 

9  4 25.0  100.0  100.0 ,' 255.7 240-272 13.2 

13 1 100.0 100.0 - 310.0 - - 

Totals 15 66.7  100.0  100.0  278.0 240-312 22.0 

1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1  I . I  . . I  1 . 1 . J . 1  
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The P a c i f i c   h e r r i n g  i s  a mar ine   spec ie s .   The   p re sence  

o f   y o u n g - o f - t h e - y e a r   s u g g e s t s   t h a t   t h e r e  i s  some spawning 

i n   t h e   B e a u f o r t   S e a .  

O n l y - t h r e e   o f   t h e   h e r r i n g   c a p t u r e d   i n   t h e   s t u d y   a r e a   h a d  

f o o d   i t e m s   i n   t h e i r   s t o m a c h s .  The  dominant  i tems  were  mysids 

and  amphipods. 

S t a r r y   F l o u n d e r  (Platichthus stillatus) 

P 

T h i s  m a r i n e   f i s h  i s  o n e   o f   t h e   m o s t   w i d e l y   d i s t r i b u t e d  

f l o u n d e r s   f o u n d  i n  c o a s t a l   w a t e r s  o f  t h e   P a c i f i c   a n d   A r c t i c  

o c e a n s .   I n   t h e   s t u d y   a r e a ,   h o w e v e r ,  it i s  c o n s i d e r a b l y  less  

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

Only s i x   i n d i v i d u a l s   w e r e   c a p t u r e d ,   r a n g i n g   i n   s i z e   f r o m  218 

t o  355  mm fork l ength .   Ages   ranged   f rom 8 t o  1 5  y e a r s .  Two 

o f   t h e   s t a r r y   f l o u n d e r s   h a d   f o o d   i t e m s   i n   t h e i r   s t o m a c h s .  

One had   been   f eed ing   on   amph ipods ,   t he   o the r   had   t he   r ema ins  

of  a c o r e g o n i d   f r y   i n  i t s  s tomach.  

Percy   (1975)   caught  a similar number  of s t a r r y   f l o u n d e r s  

i n   a p p r o x i m a t e l y   t h e   s a m e   s i z e   r a n g e s   i n   M a l l i k  Bay. 

Arctic Cod (Boreogadus s a i d a )  

One j u v e n i l e   A r c t i c   c o d  was c a p t u r e d   d u r i n g   t h e   c o u r s e  

o f   t h i s   s t u d y .  I t  was 1 7 7  mm i n   l e n g t h   a n d  2 y e a r s   o f   a g e .  

The  remains  of  two o t h e r  smaller Arctic cod  were  removed 
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f rom  the   s tomach of a s a f f ron   cod .   They   cou ld   no t   be  

a c c u r a t e l y   a g e d   o r   m e a s u r e d .  The Arctic cod is a p p a r e n t l y  

r a r e   i n   n e a r s h o r e   h a b i t a t s   i n   t h e   s o u t h e r n   B e a u f o r t   S e a .  

Kendel et al. (1975)   r epor t   hav ing   caugh t   on ly   one   i nd iv idua l  

i n   t h e i r   s t u d i e s   a l o n g   t h e  Yukon c o a s t .  

P a c i f i c  Sand  Lance (Ammodytes hexapterus) 

F i f t e e n   y o u n g - o f - t h e - y e a r  o f  t h i s  s p e c i e s   w e r e   c a p t u r e d  

i n   t h e   s t u d y   a r e a .   N i n e   w e r e   c a p t u r e d  by s e i n e   a n d   s i x  i n  

t h e   F a b e r   n e t .  T h e y   h a v e   b e e n   p r e v i o u s l y   r e p o r t e d   i n   t h e  

Beaufor t   Sea   by   McAl l i s te r  ( 1 9 6 2 ) .  

S t o u t   E e l b l e n n y  (Lumpenus  medius) 

One specimen o f  t h e   s t o u t   e e l b l e n n y  was c a p t u r e d  by s e i n e  

i n   t h e   s t u d y   a r e a .  T h i s  s p e c i e s   h a s   b e e n   p r e v i o u s l y   r e p o r t e d  

f r o m   t h e   A l a s k a n   B e a u f o r t   S e a   c o a s t   b y - G r i f f i t h s  et al. (1977) .  

S l ende r   Ee lb l enny  (Lumpenus fabricius) 

Two s p e c i m e n s   o f   t h e   s l e n d e r   e e l b l e n n y  were i d e n t i f i e d  

f rom t h e   s t o m a c h   c o n t e n t s  o f  a s a f f r o n   c o d .   T h i s   s p e c i e s   h a s  

b e e n   p r e v i o u s l y   r e p o r t e d  by McAl l i s te r   (1962)   and  by G r i f f i t h s  

et al. (1977) .  

N i n e s p i n e   S t i c k l e b a c k  (Pungitius pungitius) 

S e v e n   n i n e s p i n e   s t i c k l e b a c k s   w e r e   t a k e n   w i t h i n   t h e   s t u d y  

a r e a .   S i x   w e r e   c a p t u r e d   n e a r s h o r e  by s e i n e   a n d   o n e  was t a k e n  
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P 

i n   t h e   e p i b e n t h i c  trawl f u r t h e r   o f f s h o r e .   G r i f f i t h s  e t  al. 

( 1 9 7 7 )  r e p o r t   t a k i n g  a n u m b e r   o f   n i n e s p i n e   s t i c k l e b a c k s   i n  

w a t e r  as s a l i n e  as  18,000 mg/l. 

Arct ic  S t a g h o r n   S c u l p i n  (Gymnocathus t r i c u s p i s )  

One Arctic s t a g h o r n   s c u l p i n  ( 7 2  mm) was t a k e n   i n  a 

bottom trawl a t  S t a t i o n  5 .  T h i s   s p e c i e s  i s  ra re  i n   t h e   a r e a  

b u t  has b e e n   p r e v i o u s l y   r e p o r t e d  by McAllister (1962) .  
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CONCLUSIONS 

T u f t   P o i n t   c o a s t a l   w a t e r s   s u p p o r t  a r e l a t i v e l y   a b u n d a n t  

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

a s  a r e a r i n g -   a r e a  f o r  t h e   j u v e n i l e s   o f   a n a d r o m o u s   s p e c i e s   s u c h  

a s   c i s c o e s ,   w h i t e f i s h ,   a n d   i n c o n n u .  

T h e   m o s t   i m p o r t a n t   f i s h   h a b i t a t   z o n e s  are t h e   n e a r s h o r e  

sha l lows   i nc lud ing   bays   and   l agoons   and   t he   en t r ance   a r eas   o f  

bays   and   l agoons .   F i sh   a r e   no t   nea r ly   a s   abundan t   i n   o f f shore  

a r e a s   s u c h   a s   t h e   l o c a t i o n   o f   t h e  I O L  b reakwa te r .  

I n v e r t e b r a t e s   a r e   r e l a t i v e l y   a b u n d a n t   a n d   d i v e r s e   w h e r e v e r  

o r g a n i c  mud and   debr i s   can   be   found.  Where t h e   s u b s t r a t e  i s  

p r i m a r i l y   s a n d   s u c h   a s   i n   t h e   v i c i n i t y  o f  t h e  I O L  b reakwa te r ,  

l o w e r   d e n s i t i e s   o f   b e n t h i c   m a c r o i n v e r t e b r a t e s   a r e   p r e s e n t .  

B e c a u s e   o f   t h e   p r o x i m i t y   t o   t h e   m o u t h   o f   t h e   e a s t   c h a n n e l  

o f  t h e   M a c k e n z i e   R i v e r   w h i c h   c o n t r i b u t e s   t o   h i g h e r   w a t e r  

t e m p e r a t u r e s   a n d   n u t r i e n t   l e v e l s ,   t h e   p h y t o p l a n k t o n  

c o m m u n i t i e s   i n   t h e   T u f t   P o i n t   a r e a   a r e   r e l a t i v e l y   a b u n d a n t  

and   d ive r se .   Zoop lank ton   communi t i e s ,   however ,   a r e  less  

d e n s e   t h a n   r e p o r t e d   f r o m   o t h e r   a r e a s   o f   t h e   B e a u f o r t   S e a .  

P r e s e n t   I m p e r i a l  O i l  d r e d g i n g   o p e r a t i o n s   i n   t h e   T u f t  

P o i n t   a r e a   a r e   h a v i n g   l i t t l e   o r  no e f f e c t  upon f i s h ,  
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invertebrate,  or  plankton  populations. 

The dredging site is far  enough  offshore t o  be outside 

o f  the  most  important fish habitat  zones. The substrate 

being  dredged is mostly  clean  sand where invertebrate 

densities  are  very low and  the slight  increases  in  turbidity 

levels  in  the  immediate  vicinity of the  dredge site are 

unlikely  to  affect fish, invertebrates, or plankton 

significantly. 

c 

c 

c 
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RECOMMENDATIONS 

B a s e d   u p o n   t h e   r e s u l t s   o f   t h i s   s t u d y ,   i n c l u d i n g  a rev iew 

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

made. I t  i s  recommended t h a t :  

1. D r e d g i n g   o p e r a t i o n s   w i t h i n   t h e   s t u d y   a r e a   b e   e x c l u d e d  

f r o m   t h e   n e a r s h o r e   s h a l l o w s   ( c l o s e r   t h a n  1 m i  ( 1 . 6  km) t o  

s h o r e )   a n d   f r o m   t h e   v i c i n i t y   o f   o p e n i n g s   i n t o   b a y s   a n d   l a g o o n s .  

2 .  Removal o f   e x i s t i n g   i s l a n d ,   s h o r e ,   s a n d s p i t ,  o r  

beach .   a reas   be   avoided .  

3.  E f f e c t s  o f  b r e a k w a t e r   c o n s t r u c t i o n   b e   m o n i t o r e d  

a l o n g   t h e   c o a s t   t o   a v o i d   s i g n i f i c a n t   c h a n g e s   i n   c u r r e n t s   a n d  

e r o s i o n   a n d   d e p o s i t i o n   p a t t e r n s .  

4 .  F u r t h e r   s t u d i e s   b e   c o n d u c t e d   t o :  

a )   d e t e r m i n e   t h e   e x t e n t   s e a w a r d  o f  t h e   h e a v i l y  

u t i l i z e d   n e a r s h o r e   s h a l l o w   z o n e ;  

b )   d e t e r m i n e   t h e   u t i l i z a t i o n   o f   t h e   o f f s h o r e   h a b i t a t  

zones  by f i s h ,   p a r t i c u l a r l y   e a r l y   l i f e   h i s t o r y  

s t a g e s   o f   m a r i n e   s p e c i e s ;  

c) m o n i t o r   t u r b i d i t y   a n d   s u s p e n d e d   s e d i m e n t   l e v e l s  

whenever   the  s i t e  o f   d r e d g i n g   o p e r a t i o n s  i s  changed.  
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