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1 O S U M M A R Y  

1 . 1  C o n c l   u s i o n s  

The b i o l o g i c a l   c o m m u n i t i e s   s a m p l e d   a r o u n d   l s s e r k  F - 2 7  

c o n t a i n e d   o f f s h o r e   ( p e n n a t e '   d i a t o m s ,  RgZantha s p .  and  

CaZanus g Z a c i a Z i s )  a n d   n e a r s h o r e   s p e c i e s  (TabeZZaria s p .  

and  LimnocaZanus macrurus) T h e r e f o r e ,  i t  i s  c o n c l u d e d  

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

z o n e   b e t w e e n   m a r i n e   a n d   e s t u a r i n e   h a b i t a t s .   T h e  

n a t u r e  of t h e   b i o l o g i c a l   p o p u l a t i o n s  may c h a n g e   s e a s o n a l l y  

a n d   a n n u a l l y   d e p e n d i n g   o n   p r e v a i  1 i n g   c l   i m a t i c   c o n d i t i o n s  

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

a q u a t i c   e n v i r o n m e n t .  

I n c r e a s e s   i n   t h e   n i t r o g e n   c o n c e n t r a t i o n s  of t h e   w a t e r  

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

o f   p h y t o p l a n k t o n .   Z o o p l a n k t o n   p o p u l a t i o n s   a l s o   i n c r e a s e  

due t o  t h e   a v a i l a b i l i t y  o f  a d d i t i o n a l   p h y t o p l a n k t o n   o n  

w h i c h  t o  g r a z e .  

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

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

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

w h i c h  may h a v e   a d v e r s e   e f f e c t s   o n   t h e   b e n t h o s .  

T h e   c o n s t r u c t i o n   a c t i v i t i e s   a s s o c i a t e d   w i t h   l s s e r k  F - 2 7  

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

t h e   i s l a n d ,   H o w e v e r ,  a d y k e   b u i l t   a r o u n d   t h e   i s l a n d  

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

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

( C E  3559) 1 
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T h e   p h y t o p l a n k t o n   p o p u l a t i o n   w a s   e i t h e r   s t i m u l a t e d   o r  

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

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

N e i t h e r   t h e   z o o p l a n k t o n   n o r   b e n t h o s   w i t h i n   t h e   p l u m e   w e r e  

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

H o w e v e r ,   a n   e s t i m a t e d  6000 kg .  o f  b e n t h o s   w e r e   e i t h e r  

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

u n d e r   t h e   i s l a n d   b a s e .  Still, t h e   u n d e r w a t e r   s u r f a c e s   o f  

l s s e r k  F - 2 7  p r o v i d e   p o t e n t i a l   h a b i t a t   f o r   b e n t h o s  

c o l o n i z a t i o n ,  I n  a d d i t i o n ,   t h e   p r e s e n c e  o f  new s h o r e l i n e  

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

Any d e l e t e r i o u s   e n v i r o n m e n t a l   e f f e c t s   t h a t  may have   gone  

u n d e t e c t e d   w e r e   l i k e l y   t o   h a v e   o n l y  a s h o r t - t e r m   i m p a c t  

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

m o n t h s .   F u r t h e r m o r e ,   s u c h   i m p a c t s   w o u l d  be r e s t r i c t e d  

t o   t h e   i m m e d i a t e   l s s e r k  F-27 a r e a .  

1 . 2  I n t r o d u c t i o n  

E n v i r o c o n   L t d .   w a s   e n g a g e d  b y  I m p e r i a l  Oil L i m i t e d   t o  

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

d u r i n g   c o n s t r u c t i o n  of t h e   a r t i f i c i a l   i s l a n d ,   l s s e r k  F - 2 7  

i n   t h e   B e a u f o r t   S e a .   T h i s   i s l a n d ,   l o c a t e d   a p p r o x i m a t e l y  

16.5 km n o r t h  o f  P u l l e n   I s l a n d   i n  1 2 . 8  m o f   w a t e r ,   p r o v i d e s  

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

l s s e r k  F - 2 7  was b u i l t   u s i n g  a c o m b i n a t i o n  o f  h y d r a u l i c  

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

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

a c t i v i t i e s ,   s t a r t e d   i n   m i d - J u l y  1 9 7 7 ,  p r o d u c e d  a t u r b i d i t y  

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



o n e  o f  t h e   o b j e c t i v e s  o f  t h e   E n v i r o c o n   s t u d y  was t o   m o n i t o r  

e n v i r o n m e n t a l   e f f e c t s   a s s o c i a t e d   w i t h   I s s e r k ' s   c o n s t r u c t i o n ,  

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

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

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

f a r  away a s  8 km, s o  t h a t   r e l i a b l e   b a s e 1  ine d a t a   c o u l d   b e  

c o l l e c t e d .  

F i e l d   s t u d i e s   w e r e   u n d e r t a k e n   d u r i n g   t w o   p e r i o d s   i n  1 9 7 7 ,  
J u l y  2 6  t o  3 1  a n d   A u g u s t  2 2  t o  2 9 .  I s l a n d   c o n s t r u c t i o n   w a s  

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

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

T h i s  same s t o r m   t h o r o u g h l y   m i x e d   t h e   w a t e r   c o l u m n   a n d  

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

a v e r y   t u r b i d   a p p e a r a n c e .  

1 . 3  P h y s i c a l   D a t a  

1 . 3 . 1  Water Temperature  and S a l i n i t y  

I n   J u l y   t h e   w a t e r   c o l u m n   a t  a l l  s t a t i o n s  was t h e r m a l l y  

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

1 1 . 2   a n d  -0.3OC r e s p e c t i v e l y .   A l t h o u g h   t h i s   s t r a t i f i -  

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

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

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

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

a s u r f a c e   m e a n  o f  1 5 . 2  P P t .  a n d  a bottom a v e r a g e  o f  29.9 p p t .  

A u g u s t   v a l u e s   w e r e  much more   homogeneous .  

( C E  3559) 3 
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1 c c  
T h e   h y d r a u l i c   d r e d g i n g   o p e r a t i o n   h a d   n o   d e t e c t a b l e   e f f e c t  

o n   t h e   t e m p e r a t u r e   a n d   s a l i n i t y   r e g i m e   n e a r   l s s e r k  F - 2 7 .  

I n s t e a d ,   t h e   v a r i a b i l i t y   i n   t h e s e   p a r a m e t e r s   i s   l a r g e l y  a 

f u n c t i o n   o f   M a c k e n z i e   R i v e r   d i s c h a r g e   a n d   t h e   p r e v a i l i n g  

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

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

1 . 3 . 2  Water  C u r r e n t s  

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

b e t w e e n   s t a t i o n s   a n d  w i t h  d e p t h .   H o w e v e r ,   i n   g e n e r a l  

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

s u r f a c e   c u r r e n t s   f l o w e d  i n  a w e s t e r l y   d i r e c t i o n .  Mean 

v e l o c i t i e s   a t  0 . 6  o f   t h e   d e p t h   ( d e p t h   r a n g e s  = 1 0 . 1  t o  

1 5 . 6  m )  w e r e  0 . 2 3  and  0 .20  m/sec  for J u l y   a n d   A u g u s t  

r e s p e c t i v e l y .   S i n c e   s u r f a c e   c u r r e n t s  on  t h e  

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

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

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

t h e   f i e l d   s t u d i e s ,  i t  i s   q u i t e   p o s s i b l e   t h a t   t h e y   f l o w e d  

i n  o t h e r   d i r e c t i o n s  when n o t   b e i n g   m o n i t o r e d .  

1 . 3 . 3  T u r b i d i t y  PZume 

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

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

b e   s e e n   i n   J u l y   f o r   a p p r o x i m a t e l y  1 km f r o m   t h e   i s l a n d  

c e n t r e ,  Law s e c c h i   d i s c   r e a d i n g s   a n d   h i g h   s u s p e n d e d  

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

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

t h e   p l u m e   w a s   s e t t l i n g   a n d   s p r e a d i n g   f o r   a t   l e a s t  2 k m  
f r o m   l s s e r k  F-27. 
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T h e   p l u m e  was l e s s   p r o m i n e n t   d u r i n g   t h e   A u g u s t   f i e l d   s t u d y  

p e r i o d  due, t o  i n c r e a s e d   b a c k g r o u n d   t u r b i d i t y   a n d  t o  a p e r i -  

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

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

w a t e r s .  

1 .  3 . 4  Sediment S i z e  D i s t r i b u t i o n  

S t a t i o n s   l o c a t e d   a d j a c e n t   t o   t h e   i s l a n d   o c c a s i o n a l l y  

p r o v i d e d   s e d i m e n t   s a m p l e s   t h a t   w e r e   o v e r  70% s a n d .   T h e s e  

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

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

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

of c l a y .  

1 . 4  C h e m i c a l   D a t a  

1 . 4 . 1  D i s s o l v e d  Oxygen 

S i m i l a r   d i s s o l v e d   o x y g e n   p r o f i l e s   C h a r a c t e r i z e d   t h e   w a t e r s  

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

S u r f a c e   c o n c e n t r a t i o n s   w e r e   u s u a l l y   i n   e x c e s s  o f  100% 

s a t u r a t i o n   w h i l e   n e a r   b o t t o m   v a l u e 5   w e r e   a b o u t  90% s a t u r -  

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

b i o l o g i c a l   p r o c e s s e s .  
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1 4.2 N u t r i e n t s  

B o t h   n i t r a t e   a n d   p h o s p h a t e   c o n c e n t r a t i o n s   i n   t h e   w a t e r  

i n c r e a s e d   w i t h   d e p t h   a n d   f r o m   J u l y   t o   A u g u s t .   C o n c e n t r a -  

t i o n s  o f  n i t r i t e   a n d  ammonia a l s o   i n c r e a s e d   w i t h   d e p t h ,  

b u t   d e c l i n e d  f rom J u l y  t o  A u g u s t .   S i l i c a  was u n i q u e   i n  

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

A u g u s t .  W i t h  t h e   e x c e p t i o n  o f  n i t r i t e ,   n o n e  o f  t h e  o t h e r  

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

N i t r i t e   h o w e v e r   d i d   h a v e   a b o v e   a v e r a g e   l e v e l s   a t   s t a t i o n s  

a d j a c e n t  t o  l s s e r k  F-27. T h i s   i n d i c a t e d   p o s s i b l e  

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

m a t e r i a l s  due t o  t h e   d r e d g i n g .  

1.4.3 Sed imen t  Carbon 

W i t h   t h e   e x c e p t i o n  o f  s e d i m e n t   s a m p l e s   c o n t a i n i n g   h i g h   s a n d  

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

2 % .  O r g a n i c   c a r b o n   c o m p o s e d   a p p r o x i m a t e l y   h a l f  o f  t h e  

t o t a l   c o n c e n t r a t i o n .  

1 . 5  B i o l o g i c a l   D a t a  

1 . 5 . 1  PhytopZankf ion  ( p a s s i v e l y   f l o a t i n g   p l a n t   o r g a n i s m s )  

A t o t a l  o f  5 5  p h y t o p l a n k t o n   t y p e 5  ( t a x a )  w e r e   i d e n t i f i e d  i n  

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

a b u n d a n t   o v e r a l l .   T h e   s t a t i o n s   n e a r e s t   t h e   i s l a n d  o r  

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

p h y t o p l a n k t o n   p o p u l a t i o n s ,   w i t h  Achnanthes  s p , ,  Nav<cuZa s p . ,  

( C E  3559) 6 
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L i c m o p h o r a  s p .  a n d  Frag iZar ia  s p .   u s u a l l y   d o m i n a n t   a t  

t h e s e  s t a t i o n s .   S u c h   f i n d i n g s   s u g g e s t   t h s t   p h y t o p l a n k t o n  

u n d e r g o  a s e a s o n a l   c h a n g e   i n   p o p u l a t i o n   s i z e   ( s t a n d i n g  

c r o p )   a s s o c i a t e d   w i t h   r i s i n g   n i t r o g e n  levels i n   A u g u s t .  

F u r t h e r m o r e ,   t h e   c o n s t r u c t i o n   a c t i v i t i e s   a t   l s s e r k   a p p e a r  

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

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

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

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

1 . 5 . 2  ZoopZankton ( p a s s i v e l y   f l o a t i n g   a n i m a l   o r g a n i s m s )  

C o p e p o d s   w e r e   t h e   m o s t   n u m e r o u s   o f   t h e   z o o p l a n k t o n   t y p e s  

( t a x a ) ,  b u t   p o l y c h a e t e   t r o c h o p h o r e s   w e r e   a l s o   a b u n d a n t   i n  

J u l y .   T h e r e  was no i n d i c a t i o n   t h a t   t h e   n u m b e r s   o r  mass 

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

F - 2 7 .  O n l y  a s e a s o n a l   i n c r e a s e   i n   s t a n d i n g   c r o p   b e t w e e n  

J u l y   a n d   A u g u s t   w a s   s i g n i f i c a n t .   T h i s   t r e n d  may have  

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

w h i c h   t h e   z o o p l a n k t o n   f e e d .  

1.5.3 B e n t h i c   I n v e r t e b r a t e s  ( b o t t o m   d w e l l i n g   a n i m a l s   w i t h o u t  

b a c k b o n e s )  

A t o t a l   o f  70 d i f f e r e n t   t y p e s   o f   b e n t h o s   w e r e   i d e n t i f i e d  

f r o m   b o t t o m   g r a b   s a m p l e s .   M a r i n e   w o r m s   ( p o l y c h a e t e s ) ,  

p r o t o z o a n s   w i t h   c a l c a r e o u s   s h e 1  1s ( f o r a m i n i f e r a n s ) ,  

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

( g a s t r o p o d s )   a c c o u n t e d   f o r  70% o f   t h e s e   t y p e s .   T h e  

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

a c c o u n t i n g   f o r  o v e r  5 0 %  o f  t h e   t o t a l   c a t c h e s ,  

( C E  3559) 7 
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P o p u l a t i o n   d e n s i t i e s   o f   b e n t h o s   d e c r e a s e d  from J u l y   t o  

A u g u s t .   S i m i l a r l y ,   b i o m a s s   ( w e t   w e i g h t )   d r o p p e d   f r o m  

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

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

a s s o c i a t e d   w i t h   t h e   a b u n d a n c e  o f  t h e   b i v a l v e  PortZand<a 
y o l d i e Z Z a .  

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

f r o m   t h e   l s s e r k   s i t e ,   H o w e v e r ,   t h e   b i o m a s s   i n f o r m a t i o n  

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

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

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

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

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

b o t t o m   f a u n a   s u r r o u n d i n g   l s s e r k  F-27. 

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

g i l l n e t   i n   t h e   l s s e r k   a r e a .   A r c t i c   c i s c o  was n u m e r i c a l l y  

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

i n g   t h e   o t h e r  5 s p e c i e s .   I n   a d d i t i o n ,   l a r v a e  o f  t h e  

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

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

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

m o v i n g   a d j a c e n t  t o  t h e   c o a s t 1  i n e .  S t i  1 1  g e a r   s e l e c t i v i t y  

may h a v e   c o n t r i b u t e d   t o   t h e   p o o r   c a t c h e s .   T h e r e f o r e ,   t h e  

d a t a   p r e s e n t e d  may n o t   b e   r e p r e s e n t a t i v e   e i t h e r  o f  t h e   t r u e  

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



2 . 0  I N T R O D U C T I O N  

I n   J u l y ,  1 9 7 7 ,  I m p e r i a l  Oil L i m i t e d  commenced c o n s t r u c t i o n  

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

20 km n o r t h  o f  R i c h a r d s   I s l a n d ,  a s  p a r t  of  t h e i r   e x p l o r a t o r y  

d r i l l i n g   i n   t h e   B e a u f o r t  Sea ( F i g u r e   2 . 1 ) .   I n   k e e p i n g  

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

w i t h  t h e s e   e x p l o r a t i o n   a c t i v i t i e s ,   I m p e r i a l  Oil L t m i t e d  

e n g a g e d   E n v i r o c o n   L t d .   t o   c o n d u c t   a n   e n v i r o n m e n t a l   b a s e l i n e  

a n d   m o n i t o r i n g   s t u d y   n e a r   t h e   l s s e r k  F - 2 7  c o n s t r u c t i o n   s i t e .  

2 .1  Terms o f   R e f e r e n c e  

T h e r e  e x i s t s  l i t t l e   d a t a  on t h e   p h y s i c a l - c h e m i c a l   o c e a n o -  

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

i n f l u e n c e d  t o  a l e s s e r   d e g r e e   b y   t h e   M a c k e n z i e   R i v e r   t h a n  

p r e v i o u s   I m p e r i a l  O i l  a r t i f i c i a l   i s l a n d   s i t e s .  The 

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

t h e s e   i n f o r m a t i o n   d e f i c i e n c i e s :  

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

o g r a p h y ,   b e n t h o s ,   p l a n k t o n ,   a n d   f i s h   f o r   t h e  l s s e r k  

e x p l o r a t i o n   b l o c k ,  

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

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

l s s e r k   F - 2 7   a r t i f i c i a l   i s l a n d   i n  summer, 1 9 7 7 .  





The c o m p o n e n t s   a n d   s c o p e  of t h e   s t u d i e s   c o n d u c t e d   b y  

E n v i r o c o n   L t d .   d u r i n g   J u l y   a n d   A u g u s t ,  1977 are o u t l i n e d  
b e l o w :  

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

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

o f f - s h o r e   a r e a s  in 1976 ( i n c l u d i n g  Isserk) t o   a i d  in 

d e s i g n i n g   t h e  1977 s a m p l i n g   p r o g r a m .  

2. to c o n d u c t   b a s e l i n e   s a m p l i n g   i n  the lsserk b l o c k  

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

3. t o   m o n i t o r   c h a n g e s   r e l a t e d   t o   o f f s h o r e   d r e d g i n g   a n d  
i s l a n d   c o n s t r u c t i o n   b y   s a m p l i n g   n e a r  the lsserk F - 2 7  

si t e .  

4, to 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 ,   a b u n d a n c e ,   a n d  
h a b i t a t   u t i l i z a t i o n  f o r  e x i s t i n g   b e n t h o s ,   p l a n k t o n ,  

a n d   f i s h   c o m m u n i t i e s .  

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

l a b o r a t o r y   a n a l y s i s  where n e c e s s a r y .  

6. to i d e n t i f y   t e m p o r a l   v a r i a t i o n s   i n   p h y s i c a l ,   c h e m i c a l  

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

s a m p l i n g   d u r i n g  two p e r i o d s   i n   J u l y - A u g u s t ,  1977. 

The r e p o r t   i n c l u d e s  a s u m m a r y ,  the m e t h o d s ,   d a t a   a n a l y s i s ,  
r e s u l t s ,   a n d   c o n c l u s i o n s   r e s u l t i n g   f r o m   t h i s   s t u d y .  In 

a d d i t i o n ,   d e t a i l e d   a p p e n d i c e s   w i t h  the p h y s i c a l ,   c h e m i c a l  

a n d   b i o l o g i c a l   f i e l d   d a t a   a r e   p r o v i d e d .  

( C E  3559) 1 1  I 
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2.2 lsserk F - 2 7   A r t i f i c i a l   I s l a n d  

The l s s e r k   s i t e   i s   l o c a t k d   a t   c o o r d i n a t e s  69' 5 6 '  21.2"  N ,  

134O 2 1 '   2 1 . 1 ' '  W ( F i g u r e s  2 . 2 ) .  T h i s  i s  a p p r o x i m a t e l y  

16 .5  km n o r t h  o f  P u l l e n   I s l a n d   w h e r e   t h e   w a t e r   d e p t h  i s  

1 2 . 8  m. i s l a n d   c o n s t r u c t i o n  commenced  the t h i r d  week of 
J u l y ,  1977  s h o r t l y   a f t e r   t h e   i c e  was c l e a r  o f  t h e   a r e a .  

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

c o m p l e t i o n   b y   m i d - O c t o b e r .   U n f o r t u n a t e l y ,   s e v e r e   s t o r m  

c o n d i t i o n s   d u r i n g   A u g u s t  2 6  a n d   2 7   r e s u l t e d   i n   s u b s t a n t i a l  

e r o s i o n  t o  b o t h   t h e   e x p o s e d   p o r t i o n s   a n d   b a s e  of t h e   i s l a n d  

s t r u c t u r e .   T h i s   s e t - b a c k   e x t e n d e d   t h e   c o m p l e t i o n   d a t e  

w e l  1 i n t o   N o v e m b e r .  S t i  1 1 ,  e x p l o r a t o r y   d r i  1 1  i n g  commenced 

on  December 4 .  

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

d i a m e t e r  o f  100 m a t  a n   e l e v a t i o n  o f  5 m ,  and  a s e a f l o o r  

base  a v e r a g i n g  about  500 m i n   d i a m e t e r   ( F i g u r e   2 . 3 ) .   T h e  

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

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

w i n d   d i r e c t i o n .   A d d i t i o n a l   s l o p e   p r o t e c t i o n  w a s  a c h i e v e d  

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

T e r r a f i x   f i l t e r   c l o t h   h e l d   i n   p l a c e   b y   g r o i n s  a t  15 m 

i n t e r v a l s .  

An e s t i m a t e d l . 5  x l o 6  m 3  o f  m a t e r i a l  was r e q u i r e d   t o   f o r m  

t h e   i s l a n d .   A p p r o x i m a t e l y  6 7 %  o f  t h i s  was d e r i v e d   b y   t h e  

s u c t i o n   d r e d g e ,   B e a v e r   M a c k e n z i e ,   p u m p i n g   o n t o   t h e   i s l a n d  

s i t e   f r o m   a n   a d j a c e n t   b o r r o w   a r e a .   T h e   r e m a i n i n g   m a t e r i a l  

was h a u l e d   i n   1 , 5 0 0  m 3  dump b a r g e s   f r o m   T u f t   P o i n t .   T h i s  

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

b y   t h e   B e a v e r   M a c k e n z i e   o n t o   t h e   i s l a n d   s u r f a c e .  

( C E  3559)  12 
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Figure 2.3 : USSERK Fm27 
Construction , Design 





Figure 2.3 : ISSERK F-27 
Construction Design 

A 

""""" 

envirocon 



The o n - s i t e   b o r r o w   p i t  w a s   c h o s e n   a f t e r   a n a l y z i n g   c o r e  

s a m p l e s   f r o m   t h e   l s s e r k   a r e a .   T h e   d r e d g e d   m a t e r i a l  w a s  

c o m p o s e d   l a r g e l y  of s a n d - g r a v e l   a n d   s i l t - c l a y .   S i n c e   t h e  

l a t t e r  i s  n o t   s u i t a b l e   f o r   i s l a n d   c o n s t r u c t i o n ,  i t  was 

e s t i m a t e d   t h a t   t h e   B e a v e r   M a c k e n z i e   w o u l d   h a v e   t o  pump a b o u t  

1 . 4 3  x l o 6  m 3  f r o m   t h e   p i t .   T h i s   w o u l d   y i e l d  a h o l e  8 t o  

10 m deep  and 1 .59  x l o 5  m 2 ,  However ,   due t o  t h e   h e a v y  

e r o s i o n   d u r i n g   t h e   l a t e   A u g u s t   s t o r m ,   t h e   e s t i m a t e d   a m o u n t  

o f  d r e d g e d   m a t e r i a l   a n d   b o r r o w   p i t   a r e a  was p r o b a b l y   c a n s e r -  

v a t i v e ,  A t o t a l   o f  1 . 5 6  x 106m3  was a c t u a l l y   r e q u i r e d .  

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

s a n d  b a r g e d   f r o m   T u f t   P o i n t .   T h e  s a n d  was pumped  by   the  

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

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

m i n i m i z e d   b y  a r e t a i n i n g   b e r m   w h i c h   e n c o m p a s s e s   t h e   a b o v e -  

w a t e r   p e r i m e t e r .  



3 .  O M E T H O D S  

3 . 1  F i e l d   T e c h n i q u e s  

The f i e l d   s t u d i e s   w e r e   u n d e r t a k e n   d u r i n g   t w o   t i m e   i n t e r v a l s  

i n   t h e  summer o f  1977 .  T h e s e   w e r e   J u l y  2 6  t o  3 1  and  

A u g u s t  2 2  t o  2 9 .  I s l a n d   c o n s t r u c t i o n   h a d  commenced p r i o r  

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

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

a d j a c e n t  t o  t h e   d r e d g e   p i p e l i n e   d i s c h a r g e   d u r i n g   t h e   f i r s t  . 
i n t e r v a l   ( P l a t e   1 ) .   C o n s t r u c t i o n   p r o g r e s s   b y   A u g u s t  2 6  

p r o v i d e d  a n  i s l a n d   s u r f a c e , a p p r o x i m a t e l y  100 m i n   d i a m e t e r  

( P l a t e  I I ) .  F o l l o w i n g  a s t o r m   o n   A u g u s t  2 6  and 2 7 ,  t h e  

i s l a n d  w a s   r e d u c e d   t o  a s h o a l   ( P l a t e  I I I ) .  

T h e   e n v i r o n m e n t a l   t e a m   o p e r a t e d   f r o m   t h e  13.5 m w o r k  t u g ,  

I m p e r i a l   I m m e r k ,   a n d   f r o m  a 4 . 2  m Z o d i a c   i n f l a t a b l e   b o a t .  

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

a t   I m p e r i a l  O i l ' s  f l o a t i n g  Camp 1 7  a n c h o r e d   a d j a c e n t  t o  

P e l l y  Island. Q u a r t e r s   d u r i n g   t h e   s e c o n d   i n t e r v a l   w e r e  

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

a n d   t e n d e r   d u t i e s   i n   t h e   l s s e r k  F-27 a r e a .  

A t o t a l  o f  16 s a m p l i n g   s t a t i o n s   w e r e   o c c u p i e d   a r o u n d   t h e  

i s l a n d   s i t e   d u r i n g   e a c h   o f   t h e   s t u d y   p e r i o d s   ( F i g u r e  3 . 1 ) .  

T h e s e   s t a t i o n s   w e r e   e q u a l l y   d i s t r i b u t e d  among 4 t r a n s e c t s  

w h i c h   r a d i a t e d   a t  90° i n t e r v a l s   a r o u n d   t h e   i s l a n d   c e n t r e .  

I t  was d e s i r a b l e  t o  have  Some s t a t i o n s   l o c a t e d   d o w n s t r e a m  

o f   l s s e r k  F-27 b e c a u s e   t h e   e f f e c t s   o f   t h e   s e d i m e n t   p l u m e  

( P l a t e  I V )  g e n e r a t e d   b y   h y d r a u l i c   d r e d g i n g   w e r e   t o  be 

m o n i t o r e d .   T h e r e f o r e ,   o n e   t r a n s e c t  was l o c a t e d   o n  a b e a r i n g  

( C E  3 5 5 9 )  16 
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plate I Shore pontoon with suction dredge discharging onto the 
surface of lsserk F-27, July 28, 1977 



c 

Plate 111 lsserk F-27 on August 29, 1977 after two days of 
erosion from a severe storm. 

Plate IV Turbidity plume from construction of lsserk F-27. 
This view is from the suction dredge Beaver 

I Mackenzie, July 26, 1977, 





o f  2 0 2 O  T ,  t h e   p r e d o m i n a n t   p l u m e   d i r e c t i o n   p r i o r  t o  

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

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

d i r e c t i o n .   T h e r e f o r e ,   t h r e e   t r a n s e c t s   w e r e   l o c a t e d  a t  

0 2 2 O ,  112' a n d  202' T ,  a n d   t h e   p l u m e   t r a n s e c t   w a s   s e t   a t  

2 9 2 O T .  S i n c e   t h e   p l u m e   d i d   n o t   c o n t i n u e   i n  a u n i f o r m  

d i r e c t i o n   t h r o u g h o u t   t h e   s t u d y ,   t h e  292' t r a n s e c t  was 

s h i f t e d   s l i g h t l y  w h e n   n e c e s s a r y .  

S t a t i o n s   w e r e   l o c a t e d   a l o n g   e a c h   t r a n s e c t   s t a r t i n g   n e x t  

t o  t h e   p r o p o s e d   i s l a n d   b a s e   ( i . e .  300 m f r o m   t h e   i s l a n d  

c e n t r e ) ,   t h e n   a t   d i s t a n c e s   o f  500, 2,000 a n d  8,000 from 
t h i s   t o e .   E a c h   s t a t i o n  was i d e n t i f i e d   b y  i t s  b e a r i n g  

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

e x a m p l e ,   t h e   s t a t i o n   o n   t r a n s e c t   b e a r i n g  112' o u t  2 ,000 m 

was  named 1 1 2 - 3 .  T h e   s a m p l i n g   p r o c e d u r e s  at e a c h   s t a t i o n  

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

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

r a d a r   a b o a r d   t h e   I m p e r i a l   I m m e r k .   T h e   s t a t i o n a r y   s h o r e  

p o n t o o n  for t h e   d r e d g e   p i p e l i n e  was  used a s  t h e   r a d a r  

t a r g e t .  Once t h e   t u g   o c c u p i e d  a s t a t i o n ,   p o s i t i o n  was 

m a i n t a i n e d   b y   d e p l o y i n g  a 23 k g   a n c h o r .  D r i f t  was 

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

m a t e l y  1 . 5  m waves .  

3 . 1 . 1  ~ h y s i c a Z  Parameters  

T h e   p h y s i c a l   p a r a m e t e r s   i n v e s t i g a t e d   a n d   t h e   t e c h n i q u e s  

u s e d  a r e  s u m m a r i z e d   i n   T a b l e  3 . 1 .  All s u c h   m e a s u r e m e n t s  

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



T A B L E  3 .  1 F I E L D  TECHNIQUES FOR PHYSICAL P A R A M E T E R S  

~. . I Pa r a m e t e  r Me t   hod  

A i r  T e m p e r a t u r e  
( w e t / d r y   b u l b )  

T a y l o r   s l  in.g p s y c h r o m e t e r  

I S o l a r   C o n d i t i o n s   V i s u a l   e s t i m a t e  

W i n d   V e l o c i t y   a n d  
D i  r e c t   i o n  

Wea the rmeasure  Wl h a n d   w i n d   m e t e r  

Wave A c t   i o n   V i s u a l   e s t i m a t e  

S t a t   i o n   D e p t h   H a n d   s o u n d i n g   l i n e  

W a t e r   T r a n s p a r e n c y  S e c c h i   d i s c  (30 cm d i a .   w h i t e )  

W a t e r   C u r r e n t   P r o f i l e  * H y d r o   P r o d u c t s   m o d e l  960 S s a v o n i u s  
r o t o r   c u r r e n t   m e t e r   ( s p e e d   a c c u r a c y  
-f: 3 % ;  d i r e c t i o n   a c c u r a c y  2 3 % ) .  

W a t e r   T e m p e r a t u r e  
P r o f i l e  * 

Y S 1  modg l  3 3  S - C - g  m e t e r  
( 2  0 . 1  c a t   - 2 . 0  C ) .  

S a l i n i t y / C o n d u c t i v i t y  Y S 1  mode l  3 3 0 S - C - T  m e t e r  ( z  0 . 7 p p t  a t  
P r o f i   l e  * 2 0  p p t   a n d  4 C 

S u s p e n d e d   S o l i d s  ** 1 2 w a t e r   s a m p l e s   w e r e   p a s s e d   t h r o u g h  
t a r e d   g l a s s   f i b r e   f i l t e r s   f o r   r e -  
w e i g h i n g   i n   t h e   l a b .  

S e d i m e n t   S i z e  
D i s t r i b u t i o n  

A p p r o x .  5 0  m l  w e r e   s u b s a m p l e d   f r o m  a 
P o n a r   g r a b  s a m p l e ,   f r o z e n   a n d   r e t u r n e d  
t o  t h e   l a b  f o r  f u r t h e r   a n a l y s i s  

* p r o f i l e   m e a s u r e m e n t s   t a k e n   f r o m   t h e   s u r f a c e  t o  12 m 
d e p t h   a t  1 m i n t e r v a l s .  

I * *  s u s p e n d e d   s o l i d   s a m p l e s   w e r e   c o l l e c t e d   a t  1 ,  5 a n d  12 m 

I 2 1  
I envirocon - 



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 .   T h e   w a t e r  

p r o f i l e   d a t a   w e r e   c o l l e c t e d   a t   o n e   m e t r e   i n t e r v a l s   f r o m  

t h e   s u r f a c e  t o  a d e p t h   o f  1 2  m. S a m p l e s   f o r   s u s p e n d e d  

s o l i d   d e t e r m i n a t i o n s   w e r e   t a k e n   a t  1 ,  5 a n d  1 2  m d e p t h s  

u s i n g  a 3 Van D o r n   w a t e r   b o t t l e ,  T h e s e  s a m p l e s   w e r e  

p a s s e d   u n d e r   v a c c u m   t h r o u g h   p r e w e i g h e d   W h a t m a n n  GF/C g l a s s  

f i b r e   f i l t e r s .  The f i l t e r s   w e r e   c a r e f u l l y   p l a c e d   i n  

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

s u s p e n d e d   s o l i d   d e t e r m i n a t i o n s   w e r e   m a d e .  A 50  m l  s u b -  

s a m p l e   f r o m  a P o n a r   g r a b  was t a k e n   u s i n g  a s m a l l   h a n d  

c o r e r ,  2 . 5  cm i n   d i a m e t e r .   T h i s   m a t e r i a l  was f r o z e n   i n  

w a t e r - p r o o f   k r a f t   p a p e r   e n v e l o p e s   a n d   r e t u r n e d   t o   C a l g a r y  

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

3.1.2 Chemical Parameters 

T a b l e  3 .2  s u m m a r i z e s   t h e   c h e m i c a l   p a r a m e t e r s   c o n s i d e r e d  

and the f i e l d   s a m p l i n g   m e t h o d s   u s e d   d u r i n g   t h e   s t u d y .  

W i t h  t h e   e x c e p t i o n   o f   d i s s o l v e d   o x y g e n   a n d   a l k a l i n i t y ,   t h e  

a n a l y s e s   w e r e   c o m p l e t e d   b y  Chemex L a b s   ( A l b e r t a )   L t d .   i n  

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

w i t h  t h e   p h y s i c a l   s a m p l i n g .   W a t e r  was c o l l e c t e d   a t  

d e p t h s   o f  1 ,  5 a n d  1 2  m i n   t h e  3 2 Van  Dorn b o t t l e ,   a n d  

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

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

D i s s o l v e d   o x y g e n   p r o f i l e s   w e r e  made a t  l m  i n t e r v a l s   u s i n g  

a Y S 1  o x y g e n   m e t e r   w i t h  a d e p t h   c o m p e n s a t i n g   p r o b e .   T h i s  

d a t a  w a s   c h e c k e d   b y   t a k i n g   w a t e r   s a m p l e s   f r o m  1 and  12  m 

a n d   m e a s u r i n g   d i s s o l v e d   o x y g e n   f o l l o w i n g   t h e   a z i d e   m o d i f i -  

c a t i o n   o f   t h e   W i n k l e r   m e t h o d   ( S t a n d a r d   M e t h o d s ,  1 9 7 5 ) .  

( C E  3559) 2 2  envlrncon 



 TAB LE 3.2 F I E L D  T E C H N I Q U E S  F O R  CHEMICAL P A R A M E T E R S  

S a m p l e   H a n d 1   i n g   S a m p l e   A n a l y s e s  

D i s s o l v e d   o x y g e n   f i e l d   a n a l y s i s  Y S 1  m o d e l  54 o x y g e n   m e t e r  
p r o f i   l e  * (+  - 1 %  o f  f u l l   s c a l e )  

A l k a l   î n i   t y  ** f i e l d   a n a l y s i s  t i  t r i m e t r i c   m e t h o d  
( H a c h ,  1 9 7 6 )  

S i l i c a  * *  
N i  t r a t e  * *  
N i  t r i  t e  * *  
Ammon i a ** 
T o t a l  
P h o s p h a t e  ** I 
S e d i m e n t  
C a r b o n  

2 5 0  m l  s a m p l e 3   f o r w a r d e d  t o  Chemex f o r  
f r o z e n  a t  - 2 0  C a n a   l y s  i s 
i n   p l a s t i c  
b o t t l e s  

2 5 0  m l  s a m p l e s   f o r w a r d e d  t o  Chemex f o r  
p r e s e r v e d   w i t h   a n a l y s i s  
c o n c .   H 2 S 0 4  1 m l b l  

S O  m l  s e d i m e n t   f o r w a r d e d  t o  Chemex f o r  
s a m p l e  f r o t e n   a n a l y s i s  

* p r o f i l e   m e a s u r e m e n t   t a k e n  f rom t h e   s u r f a c e  t o  12 m 

*t s a m p l e s   c o l l e c t e d   a t  1 ,  5 a n d  1 2  m d e p t h s .  

d e p t h   a t  1 m i n t e r v a l s .  



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

me thods  a s  o u t l i n e d   i n   S t a n d a r d   M e t h o d s  ( 1 9 7 5 )  b u t   m o d i f i e d  

f o r   f i e l d  u s e  w i t h   p r e p a c k a g e d   c h e m i c a l s   ( H a c h ,  1 9 7 6 ) .  
A l k a l i n i t y  was d e t e r m i n e d   f o r  1 ,  5 a n d  12 m d e p t h s .  

S i n c e   t h e   o t h e r   p a r a m e t e r s   w e r e   f o r w a r d e d  t o  Chemex f o r  

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

s a m p l e s   i n   t h e   f i e l d .   W a t e r   s a m p l e s   d e s t i n e d   f o r   t o t a l  

n i t r a t e ,   n i t r i t e   a n d   s i l i c a   d e t e r m i n a t i o n s   w e r e   k e p t   i n  a 

c o o l e r   u n t i l   t h e y   c o u l d  be d e p o s i t e d   i n  a deep   f reeze   ( -20°C) .  

e i t h e r  a t  Camp 17 o r   a b o a r d   t h e   A r c t i c   P e l l y .  T h e   t i m e  

b e t w e e n   s a m p l i n g   a n d   f r e e z i n g   d i d   n o t   u s u a l l y   e x c e e d  4 h r .  

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

p r e s e r v e d   w i t h  1 . 0  m l  o f   c o n c e n t r a t e d  H 2 S 0 4  f o r   e a c h   l i t r e  

o f  samp le .  

3 . 1 . 3  B i o l o g i c a Z  Parameters 

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

a p p r o p r i a t e l y   p r e s e r v e d ,   t h e n   f o r w a r d e d  t o  e i t h e r   E n v i r o c o n ' s  

C a l g a r y   o r   N a n a i m o   o f f i c e   f o r   c o m p l e t e   e x a m i n a t i o n .  The 

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

i n   T q b l e  3 . 3  

One l i t r e   w a t e r   s a m p l e s   w e r e   t a k e n   a t  1 ,  5 and  1 2  m d e p t h s  

a n d   p r e s e r v e d   w i t h   L u g o l ' s   s o l u t i o n   ( 1 : l O O )   f o r   f u t u r e  

e n u m e r a t i o n   a n d   i d e n t i f i c a t i o n   o f   p h y t o p l a n k t o n .   I n  

a d d i t i o n ,  a s e c o n d   l i t r e  was t a k e n   a t   s i m i l a r   d e p t h s  
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f o r   c h l o r o p h y l l  a a n a l y s i s .   T h e s e   s a m p l e s   w e r e   f i l t e r e d  

under   vaccum  th rough   Wha tmann  G F / C  g l a s s   f i b r e   f i l t e r s .  

The f i l t e r s   w e r e   t h e n   w r a p p e d   i n   f o i l   a n d   f r o z e n   b e f o r e  

f o r w a r d i n g   t h e m   t o  Chemex f o r   f i n a l   a n a l y s i s .  

T h r e e   v e r t i c a l   h a u l s   w e r e  made a t   e a c h   s t a t i o n  t o  c o l l e c t  

z o o p l a n k t o n .  A c o n i c a l - s h a p e d   p l a n k t o n   n e t ,   w i t h   m o u t h  

d i a m e t e r   o f  5 0  cm a n d   m e s h   s i z e   o f  156 u ,   w a s   h a u l e d   f r o m  

t h e   s e a f l o o r   t o   t h e   s u r f a c e .   T h e  co l  l e c t i o n   f r o m   e a c h  

h a u l  was p r e s e r v e d   i n  5% b u f f e r e d   f o r m a l i n   t h e n   s e n t  t o  

N a n a i m o   f o r   i d e n t i f i c a t i o n   a n d   e n u m e r a t i o n .  

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

o f  w a v e   a n d   c u r r e n t   a c t i o n ,  was  sampled w i t h  t w o   t y p e s  o f  

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

and 5 m l o n g ,   w a s  made  up o f  5 7 1  u mesh. I t  was  towed 

h o r i z o n t a l l y   j u s t   b e l o w   t h e   s u r f a c e   b e h i n d   t h e   Z o d i a c   f o r  

2 m i n   a t  a s p e e d   o f  0 . 4  m / s .   T h i s   p r o c e d u r e   c o l l e c t e d  

b o t h   t h e   s m a l l e r   n e k t o n   a n d   t h e   l a r g e r   z o o p l a n k t o n .   T h e  

c a t c h  w a s  p r e s e r v e d   i n  5 %  b u f f e r e d   f o r m a l i n .  

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

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

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

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

s a m p l e d  i n  b o t h   s t u d y   i n t e r v a l s .   D u r i n g   t h e   J u 1 . j   f i e l d  

p r o g r a m   s u c c e s s f u l   s e t s   w e r e   a l s o  made a t   s t a t i o n  1 1 2 - 2 .  

Two g a n g s ,   e a c h  76 m l o n g   b y  2 . 5  m d e e p ,   w e r e   u s e d  a t  e a c h  

s a m p l e d   s t a t i o n .   T h e   g a n g s   w e r e   c o m p o s e d  o f  1 5  m l o n g  

m o n o f i l a m e n t   p a n e l s   c o n t a i n i n g   s t r e t c h e d  mesh o f  2 . 5 ,  5 . 0 ,  

7.5, 1 0 . 0  a n d  1 2 . 5  cm.  One o f   t h e   t w o   n e t s  was s e t  

d i r e c t l y   o n   t h e   s e a f l o o r  t o  s a m p l e   d e m e r s a l   s p e c i e s   w h i l e  
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t h e   o t h e r  was   d raped  j u s t  b e l o w   t h e   s u r f a c e  t o  c o l l e c t  

p e l a g i c   v a r i e t i e s .   T h e   s o a k   t i m e   a l w a y s   e x c e e d e d   2 1   h r .  

F i s h   c o l l e c t e d   i n   t h i s   m a n n e r   w e r e   e x a m i n e d  5 0  t h a t   f o r k  

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

I n  a d d i t i o n ,   s t o m a c h s   w e r e   r e m o v e d   a n d   p r e s e r v e d   i n  10% 

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

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

f i x e d   i n  a n   e t h a n o l / g l y c e r i n e   s o l u t i o n  ( 9 : l ) .  S i n c e  

B e a k   C o n s u l t a n t s   L t d .  was c o n d u c t i n g  a t r a c e   m e t a l   s t u d y  

f o r  I m p e r i a l  Oil i n   t h e   B e a u f o r t  S e a ,   t h e   c a p t u r e d   f i s h  

were f i l l e t e d   a n d   t h e   m u s c l e   f r o z e n   u n t i l   d e l i v e r y  was 

made t o  a B e a k   r e p r e s e n t a t i v e .  

3 . 2  L a b o r a t o r y   A n a l y s i s   a n d   D a t a   P r o c e s s i n g  

A l t h o u g h  i t  was p o s s i b l e   t o   c o m p l e t e   t h e   a n a l y s i s   o f  some 

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

s e t t i n g  f o r  p r o p e r   d e t e r m i n a t i o n .   T h e r e f o r e ,   w a t e r   a n d  

s e d i m e n t   s a m p l e s   w e r e   f o r w a r d e d   t o  Chemex L a b s  ( A l b e r t a )  

L t d . ,   a n d   b i o l o g i c a l   m a t e r i a l   w e n t  t o  E n v i r o c o n   L t d .  

( N a n a i m o ) .  

3 . 2 . 1  P h y s i c a l  Parameters 

O n l y   s u s p e n d e d  solids a n d  s e d i m e n t   p a r t i c l e   s i z i n g   r e q u i r e d  

a n a l y s i s  i n  t h e   l a b o r a t o r y .   T h e r e f o r e ,  cornp 

m i n a t i o n s   w e r e  m a d e   o n   s a m p l e s   s e n t   t o   C a l g a r y  

l e t e   d e t e r -  



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

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

1 ;  . ds 

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

a t  103 - 1 0 5 O C .  F o l l o w i n g   t h î 5   t r e a t m e n t   t h e y   w e r e  

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

a l o n g   w i t h   s e v e r a l   u n u s e d   ( b l a n k )   f i l t e r s ,   t o  0 .01  mg. 

The f i n a l   v a l u e  was t h e n   e s t i m a t e d   a s   f o l l o w s :  

S u s p e n d e d   S o l i d s   ( m g / l )  = ( R - F + B )  X 1000 

v o l ,  o f  samp le  ( m l )  

w h e r e  R = f i l t e r  f r e s i d u e  w t .  ( m g )  

F = f i  I t e r  w t .  (mg) 

B = b l a n k   c o r r e c t i o n  w t  (+I- m g ) .  

P a r t i c l e   s i r e   d i s t r i b u t i o n  o f  s e d i m e n t s  was d e t e r m i n e d  

u s i n g  a b u o y o c o u s   h y d r o m e t e r   m e t h o d   ( M e a n s   a n d   P a r c h e r ,  

1 9 6 3 ) .  P a r t i o n s   o f   t h e   f r o z e n   s a m p l e s   w e r e   o v e n   d r i e d  

b e f o r e  50 g were   added  t o  500 m l  o f  d i s t i l l e d   w a t e r   a l o n g  

w i t h  5 m l  o f  a ( N E I P O ~ ) ~  s o l u t i o n  ( 5 %  V / V ) .  T h i s   m i x t u r e  

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

g r a d u a t e d   c y 1   i n d e r .  A h y d r o m e t e r ,   p r e c a l   i b r a t e d   i n   g r a m s ,  

was  used t o   r e c o r d   c h a n g e s   a f t e r  2 0  a n d  40 s e c .   w i t h   t h e  

d i f f e r e n c e   i n   r e a d i n g s   p r o v i d i n g   t h e   w e i g h t  of sand,   The 

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

2 h r   t o   g i v e   t h e   w e i g h t   o f   c l a y .  Silt was e s t i m a t e d   b y  

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

m e t h o d   d e t e r m i n e s   p a r t i c l e   s i z e s   a s  0 .05  - 2 . 0 0  m f o r   s a n d ,  

0 .002 - 0 . 0 5  mm f o r  s i l t  a n d   l e s s   t h a n  0 . 0 0 2  f o r   c l a y .  

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

t h e   t o t a l   s a m p l e .  The d e t e c t i o n  limit for t h i s   p r o c e d u r e  

i s  0 . 2 % .  
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3.2.2 ChemicaZ Parameters  

N i t r a t e   a n d   n i t r i t e   d e t e r m i n a t i o n s   w e r e   p e r f o r m e d   u s i n g  

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

a T e c h n i c o n  A u t o  A n a l y z e r   ( S t a i n t o n  - e t  _ *  a l  I 1 9 7 4 ) .  T h i s  

p r o c e d u r e   r e d u c e s  NO t o  N O 2  u s i n g  a Cd-Cu c a t a l y s t .  The 

N O 2  i s  r e a c t e d  w i t h  s u l f a n i l a m i d e   a n d  N - 1  n a p h t h y l e t h y l e n e  

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

of t h e   r e s u l t i n g   c o l o u r   i s   m e a s u r e d   a t  5 4 3  nm t o   y i e l d  the  

NO2 c o n c e n t r a t i o n .   S e p a r a t e   v a l u e s   f o r  NO a n d  N O 2  a r e  

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

Cd-Cu r e d u c t i o n   s t e p .   T h e   d e t e c t i o n  limit i s   0 . 0 0 1  rng/l .  

3 

3 

Ammonia  was a l s o   d e t e r m i n e d   u s i n g   t h e   T e c h n i c o n   A u t o  

A n a l y z e r   u n i t   f o l l o w i n g   a n   i n d o p h e n o l   m e t h o d   ( S t a i n t o n  

” e t   a l ,  1 9 7 4 ) .  T h e   i n t e n s i t y  o f  t h e   b l u e   c o l o u r   f o r m e d  

b y   t h e   r e a c t i o n   o f  N H 4  w i t h  a l k a l i n e   p h e n o l   h y p o c h l o r i t e  

i s  m e a s u r e d   a t  6 5 0  nm. S o d i u m   n i t r o p r u s s i d e   i s  u s e d  t o  

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

0 . 0 1   m g / l .  

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

w i t h  ammonium p e r s u l f a t e   t o   o x i d i z e   a n d   h y d r o l i z e   a l l  

s o l u b l e   f o r m s  t o  o r t h o p h o s p h a t e   ( S t a n d a r d   M e t h o d s ,  1 9 7 5 ) .  
T o t a l  P O 4  was t h e n   d e t e r m i n e d   b y   a n   a u t o m a t e d   m e t h o d  

i n c o r p o r a t i n g   t h e   T e c h n i c o n   A u t o   A n a l y z e r   ( S t a i n t o n  ” e t   a l ,  

1 9 7 4 ) .  The p r i n c i p l e   o f   t h i s   t e c h n i q u e   i n v o l v e s   t h e  

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

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

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

i s   m e a s u r e d   a t  650 nm.  The d e t e c t i o n  limit i s  0 . 0 0 3  m g / l .  



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

s i m i l a r   i n   p r i n c i p l e   t o   t h a t   f o r  P O 4  ( S t a i n t o n ,  1 9 7 4 ) .  
S i l i c a   r e a c t s   w i t h  ammonium m o l y b d a t e  t o  p r o d u c e   c o l o u r e d  

h e t e r o p o l y   a c i d s .   O x a l i c   a c i d  i s  u s e d  t o  d e s t r o y   m o l y -  

b d o p h o s p h o r i c   a c i d  s o  t h a t  POl, i n t e r f e r e n c e  i s  p r ' e v e n t e d .  

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

a c i d   t o   p r o d u c e   h e t e r o p o l y   b l u e   w h i c h  i s  r e a d   a t  6 5 0  nm. 

T h i s   m e t h o d  i s  c o n d u c t e d   o n   t h e   T e c h n i c o n   A u t o   A n a l y z e r .  

The d e t e c t i o n  limit i s  0.05 m g / l .  

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

u s i n g  a LEC0 i n d u c t i o n   f u r n a c e .   C o m b u s t i o n   i n   t h i s  

e q u i p m e n t   c o v e r t s   a l l   c a r b o n   t o  C O 2  w h i c h  i s  t h e n  

m e a s u r e d   o n  a 5 7 7 - 1 0 0   c a r b o n   a n a l y z e r .   T h e   r e s u l t i n g  

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

c a r b o n ,   t h e   s a m p l e s   w e r e   a c i d i z e d   w i t h  H C l  to remove 

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

was t h e n  a s  f o r   t o t a l   c a r b o n .  The d e t e c t i o n  limit f o r  

t h i s   p r o c e d u r e   i s   0 . 0 1 % .  

3.2.3 B i o Z o g i c a l  Parameters  

P h y t o p l a n k t o n   s a m p l e s   w e r e   v i g o r o u s l y   s h a k e n   p r i o r   t o  

r e m o v i n g  a 1 2 . 5  m l  a l i q u o t   w h i c h  was  added t o  a c o u n t i n g  

c e l l .  The c e l l  was c a r e f u l l y   c l o s e d   t o   e x c l u d e   b u b b l e s  

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

3 h r .   I d e n t i f i c a t i o n   a n d   e n u m e r a t i o n  w a s  done u t i l i z i n g  

a L e i t z   i n v e r t e d   c o m p o u n d   m i c r o s c o p e   e q u i p p p e d   w i t h   p h a s e  

c o n t r a s t   a t  3 2 0 X  m a g n i f i c a t i o n .  When r e q u i r e d ,   p o w e r s  

up t o  1 6 O O X  w e r e   u s e d  t o  c o n f i r m   i d e n t i f i c a t i o n s .  
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C h l o r o p h y l l  a was a n a l y z e d   f r o m   t h e   m a t e r i a l   f i l t e r e d  f o r  

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

( S t a n d a r d   M e t h o d s ,  1 9 7 5 ) .  A f t e r  e x t r a c t i o n   o f   t h e  

c h l o r o p h y l l   i n  90% a c e t o n e   s o l u t i o n  ( 2 4  h r  i n  t h e   d a r k  a t  

h o c )  a 10 t o  15 m l  a l i q u o t  was c e n t r i f u g e d  f o r  10 m i n   a t  

500 G .  The s u p e r n a t a n t  was p l a c e d   i n   c u v e t t e s   a n d   t h e  

o p t i c a l   d e n s i t y   m e a s u r e d  a t  750, 665, 6 4 5  and  6 3 0  nm i n  

a 1 cm l i g h t   p a t h .  The  c o n c e n t r a t i o n  was t h e n   c a l c u l a t e d  

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

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

a n d   b l a n k   . v a l u e s .  

n 

The d e t e c t i o n  limit f o r   t h i s   m e t h o d  i s  0 . 0 0 1   m g / l  ( 1  mg/m5) 

wh i ' ch  i s  c l o s e  t o  t h e   r a n g e   o f   v a l u e s   o c c u r r i n g   i n   t h e  

B e a u f o r t  Sea ( G r a i n g e r ,  1 9 7 4 ) .  U n f o r t u n a t e l y ,   d u e  t o  an 

o v e r s i g h t ,  a r a n g e  e x p a n d e r  was n o t   u s e d   w i t h   t h e   s p e c t r o -  

p h o t o m e t e r   a n d   t h e   s e n s i t i v i t y  o f  t h i s   m e t h o d  was n o t  

i n c r e a s e d .  

Z o o p l a n k t o n   s a m p l e s   w e r e   w a s h e d   i n t o  1 2 b e a k e r s ,   p l a c e d  

on  a w h i t e   b a c k g r o u n d   a n d   t h e   l a r g e   o r g a n i s m s   c o u n t e d .   T h e  

sample  was then s p l i t ,   u s i n g  a f o l s o m   p l a n k t o n   s p l i t t e r ,  t o  

a f r a c t i o n   c o n t a i n i n g  5 0 0  t o  2 ,000 i n d i v i d u a l s .   T h i s  

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

t h e   r e l a t i v e   p r o p o r t i o n s  of t h e   v a r i o u s   t a x a   p r e s e n t   i n  the 

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

a n d   t h e   l a r g e   o r g a n i s m s   i d e n t i f i e d   u s i n g  6 . 4 X  m a g n i f i c a t i o n .  

The s m a l l e r   s p e c i m e n s   w e r e   e n u m e r a t e d   a n d   i d e n t i f i e d  a t  1 6 x .  
Wet w e i g h t s  f o r  t h e   t o t a l   s a m p l e s   w e r e   d e t e r m i n e d   b y   s t r a i n -  



i n g   t h e   c a t c h  t l  

s e i v e d   m a t e r i a l  

2255 b a l a n c e .  

Ben thos   was   ana  

r o u g h   p i e c e s  o f  t a r e d  100 u mesh 

was b l o t t e d   d r y   a n d   w e i g h e d   o n  a 

y z e d   I n  a s i m i l a r   m a n n e r  t o  zoop 

The 

S a r t o r i u s  

a n k t o n  

e x c e p t   t h a t   n o   s u b s a m p l i n g  was   done .   B iomass   was   de te r -  

m i n e d   b y   s t r a i h i n g   s a m p l e s   t h r o u g h  0.5 mm mesh, b l o t t i n g  

d r y   a n d   w e i g h i n g .   T h e   s h e l l s   o f   m o l l u s c s   w e r e   r e m o v e d  

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

The i d e n t i f i c a t i o n  o f  so'me t a x a  was c o n f i r m e d  b y  o t h e r  

a u t h o r i t i e s   n o t   a s s o c i a t e d   w i t h   E n v i r o c o n   L t d ,  M r .  F .  B e r n a r d  

and J .  F u l t o n  o f  t h e   P a c i f i c   B i o l o g i c a l   S t a t i o n   k i n d l y  

c h e c k e d   t h e   i d e n t i f i c a t i o n  o f  some m o l l u s c s ,   c o p e p o d s  

a n d   c n i d a r i a n s ,  Dr. M .  A r a i  o f  t h e   U n i v e r s i t y  o f  C a l g a r y  

a1s.o a s s i s t e d  w i t h  c n i d a r i a n s .  

3.2.4 Datu A n a l y s i s  

Due t o  a 

d a t a   c o l  

a n a l y s i s  

n a t u r e .  

l a c k   o f   r e p l i c a t i  

l e c t e d  a t  t h e   v a r i  

o f   s u c h   i n f o r m a t i  

H o w e v e r ,   b o t h  mu1 

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

o u s   s a m p l i n g   s t a t i o n s ,   t h e  

on was r e s t r i c t e d   t o  a q u a l i t a t i v e  

t i p l e   s a m p l e s   a n d   l a r g e   r e p r e s e n t a -  

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

T h e r e f o r e ,   t h i s   i n f o r m a t i o n  w a s  s u b j e c t e d   t o   v a r i o u s  

s t a t i s t i c a l   m e t h o d s .  

T h e   a b u n d a n c e   a n d   t a x a   d a t a   f o r   p h y t o p l a n k t o n ,  zooplankton 
a n d  b e n t h o s  w e r e   e v a l u a t e d  u s i n g  t h e   S h a n n o n - W i e n e r   d i v e r s i t y  

i n d e x .   T h i s   f u n c t i o n  i s  d e f i n e d  a s :  



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

of t h e   t o t a l   s a m p l e   b e l o n g i n g  t o  t h e   i t h   s p e c i e s .   T h i s  

i n d e x   r a n g e s   f r o m   l e s s   t h a n  1 f o r   l o w   d i v e r s i t y   c o m m u n i t i e s  

t o  w e l l   o v e r  2 .  Low d i v e r s i t i e s   c a n   r e s u l t   w i t h   c o m m u n i -  

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

p o l l u t i o n .  

An e x t e n s i o n   o f   t h e   d i v e r s i t y   i n d e x   i s   t h e   c a l c u l a t i o n  o f  

e q u i t a b i l i t y   ( i . e .   t h e   d e g r e e  t o  w h i c h   t h e   a b u n d a n c e   i n  

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

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

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

c o m m u n i t y   w i t h   t h a t   g i v e n   n u m b e r  of t a x a .  I t  c a n   r a n g e  

i n  v a l u e   f r o m  O t o  1 ,  b u t   o f t e n   a p p r o a c h e s   t h e   l o w e r   e n d  

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

a f f e c t e d .  

Some o f   t h e   a b u n d a n c e   a n d   b i o m a s s   d a t a  was e v a l u a t e d   u s i n g  

a n a l y s i s   o f   v a r i a n c e  (ANOVA) a n d   s t u d e n t   t - t e s t s   ( S o k a l  

a n d   R o h l f ,  1 9 6 9 ) .  To e x p e d i t e   t h e s e   s t a t i s t i c a l   t e s t s ,  

t h e y   w e r e   p e r f o r m e d   w i t h  S P S S  c o m p u t e r   p a c k a g e s   ( N i e  e t  aZ, 
1975)  a t   t h e   c o m p u t e r   s c i e n c e   c e n t r e   o f   S i m o n   F r a s e r   U n i v e r -  

s i t y .  

C l u s t e r   a n a l y s e s   ( S o k a l   a n d   S n e a t h ,   1 9 7 3 )   i s  a t e c h n i q u e  

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

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

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

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

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

b e t w e e n   t h e m .   C l u s t e r i n g   o c c u r s   i n   s u c c e s s i v e   s t e p s  

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

g r o u p s   ( a g g l o m e r a t i v e   c l u s t e r i n g ) .   N o t   m o r e   t h a n   t w o  



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

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

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

( s e q u e n t i a l ,   h i e r a r c h i c   c l u s t e r i n g ) .   S i n c e  some o f   t h e  

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

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

c e n t r e s  of t h e s e   s u b g r o u p s .   T h e   " c e n t r o i d "   i s   a n   a b s t r a -  

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

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

h i e r a r c h y   i s   n o r m a l l y  made i n   t h e   f o r m  of a dendogram.  

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

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

g r e a t e r   t h a n  1 %  of t h e   t o t a l   a b u n d a n c e )  a t  e a c h   s t a t i o n .  

T h e   r e s u l t i n g   o u t p u t   g r o u p e d   s t a t i o n s   t o g e t h e r   h a v i n g   t h e  

m o s t   s i m i l a r   c o m m u n i t y   c o m p o s i t i o n s .  All s u c h   a n a l y s e s  

w e r e   c o m p l e t e d   u s i n g   t h e  MTS c o m p u t e r   p r o g r a m ,  C L U S T E R ,  i n -  

c o r p o r a t i n g   t h e   u n w e i g h t e d   p a i r e d - g r o u p   c e n t r o i d   o p t i o n  

w i t h  M i n k o w s k i   d i s t a n c e s .  

( C E  3559) 3 4. 
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4.0 R E S U L T S  

4 . 1  P h y s i c a l   D a t a  

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

d u r i n g   t h i s  s t u d y  i s   c o n t a i n e d   i n   A p p e n d i x  1 .  T h e   f o l l o w i n g  

s u m m a r i z e s   t h e s e   f i n d i n g s ,  

4 . 1 . 1  CZimatoZogy  

F r o m   J u l y  2 6  t o   J u l y  3 1 ,  a i r   t e m p e r a t u r e s   r a n g e d   f r o m  

11.l0C t o  1 5 . 6 O C  w i t h   c l e a r ,   s u n n y   s k i e s .   W i n d s   w e r e  

a l w a y s   l i g h t   ( R a n g e  = O - 18 k m / h r )   a n d   g e n e r a l l y  out o f  t h e  

e a s t ,  

T h e   w e a t h e r   b e t w e e n   A u g u s t  2 4  a n d   A u g u s t  3 0  was i n c l e m e n t  

compared  t o  J u l y ,   C l o u d   c o v e r   u s u a l l y   e x c e e d e d  90% w i t h  

p e r i o d i c   i n t e r v a l s   o f   f r e e z i n g   r a i n ,  Air t e m p e r a t u r e s  

v a r i e d   b e t w e e n  5.4’C and  7 . 8 O C .  W i n d s   t y p i c a l l y   t a m e  f r o m  

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

J u l y .   E x c e p t   o n   A u g u s t  2 6  and 2 7 ,  v e l o c i t i e s   r a n g e d   f r o m  

O t o  2 0  km/hr ,  D u r i n g   A u g u s t  2 6  and  2 7 ,  a s e v e r e   s t o r m  

e r u p t e d   w i t h   g a l e - f o r c e   w i n d s   r e a c h i n g  80  k m / h r .  a t  l s s e r k  F - 2 7 .  

4 . 1 . 2  B a t h y m e t r y  and Wave A c t i o n :  

T h e   d e p t h s   i n   t h e   s t u d y   a r e a   r a n g e d   f r o m  1 0 . 1  m a t  202-4 
i n   t h e   s o u t h   t o  1 5 . 6  m a t  022-4 t o w a r d s   t h e   n o r t h .   T h e  

s t a t i o n s   a d j a c e n t   t o   t h e   i s l a n d   s i t e   h a d   d e p t h s   o f  1 2 . 1  t o  

1 2 . 6  m .  

( C E  3559)  35 
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Due t o  t h e  e x t e n s i v e   s h a l l o w   w a t e r s   i n   t h e   s o u t h   B e a u f o r t  

Sea  wave a c t i o n   c a n   c h a n g e   s u b s t a n t i a l l y   i n   s h o r t   t i m e  

i n t e r v a l s .  I n  J u l y ,  w h e n   w e a t h e r   c o n d i t i o n s ' w e r e   u n i f o r m ,  

waves i n   t h e   l s s e r k   a r e a   w e r e   g e n e r a l l y   a b o u t  0 . 3  m h i g h ,  

b u t   d i d   r e a c h   1 . 2  m. The  m o r e   v a r i a b l e   A u g u s t   w e a t h e r  

p r o d u c e d   s w e l l s   u s u a l l y  o f  0 . 7  t o  1 . 0  m, b u t   t h e s e   r e a c h e d  

h e i g h t s  of a b o u t  3 .0  m d u r i n g   t h e   s t o r m   o n   A u g u s t  2 6  and 

2 7 .  

4 . 1 . 3  Water Temperature and S a l i n i t y  

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

o f  11.2 f 0.54'C, and - 0 . 3  5 0.08OC a t  t h e   s u r f a c e   a n d  

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

d e p t h  o f  4 m a n d   c o n t i n u e d  down t o  6 o r  7 m ( F i g u r e  4 . 1  - 
4 . 5 )  T h e   p r o x i m i t y  t o  t h e   i s l a n d   a n d  i t s  r e l a t e d  

c o n s t r u c t i o n   a c t i v i t i e s   h a d  no a p p a r e n t   e f f e c t   o n   t h i s  

t h e r m a l   s t r a t i f i c a t i o n   ( F i g u r e   4 . 1 ) .  

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

p r i o r  t o  A u g u s t  2 6  ( F i g u r e  4 . 1  and 4 . 4 )  b u t   f o l l o w i n g   t h e  

s t o r m   a c t i v i t i e s   o f   t h e  2 6  and  27, t h e   s u r f a c e - t o - b o t t o m  

t e m p e r a t u r e s   w e r e   m u c h   m o r e   h o m o g e n e o u s   ( F i g u r e  4 . 2 ,  4 . 3  
and 4 . 5 ) .  F o r   e x a m p l e ,   s t a t i o n  292-3, w h i c h  was o c c u p i e d  

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

t e m p e r a t u r e s  o f  8 . O o C  and 1.5'C r e s p e c t i v e l y  on A u g u s t  2 6 .  

By A u g u s t  2 8 ,  t h e   s u r f a c e   t e m p e r a t u r e  was 9 . 0  C a n d   t h e  

b o t t o m   v a l u e   h a d   i n c r e a s e d   t o  5.5OC. 

O 

L i k e  t e m p e r a t u r e ,   s a l i n i t y  was s t r a t i f i e d   i n   J u l y   w i t h  mean 

s u r f a c e   a n d   b o t t o m   v a l u e s   o f  1 5 . 2  f 0 . 5 3  p p t   a n d  2 9 . 9  5 
0 . 2 2  p p t .   T h e   h a l o c l i n e   o c c u p i e d  s i m i l a r  d e p t h s   t o   t h e  
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Figure 4.1 : Temperature and Salinity prOfikS at 
Station 292-1 in the lsserk area 
on July 30 and August 25,1977 
(hm statim) 
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Figure 4.2 : Temperature and Salinity profiles at 
Station 022-4 in the lsserk area 
on July 31 and August 29 1977 
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ngun 4.3 : Temperatwe and Salinity profiles at 
Statim 112-4 in the lsserk area 
on July 27 and August 29 y 1977 
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Figure 4.4 : Temperature and Salinity profiles at 
Station 202-4 in the lsserk m a  
on July 30 and August 26 1977 
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Figum 4.5 : Temperature and Salinity profiles at 
Station 292-4 in the lsmk area 
on July 30 and August 28,1977 
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t h e r m o c l i n e   a t   m o s t   s t a t i o n s .   A g a i n ,   p r o x i m i t y   t o   i s l a n d  

c o n s t r u c t i o n   d i d   n o t   a f f e c t   t h e   p r o f i l e   ( F i g u r e  4 . 1 )  
c o m p a r e d   t o   d i s t a l   s t a t i o n s   ( F i g u r e s   4 . 2  - 4.5). 

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

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

a n d   b o t t o m   v a l u e s   w a s   a b o u t  4 p p t   p r i o r  to t h e   A u g u s t  2 6  

s t o r m   ( F i g u r e  4 . 1  and  4 . 4 )  and  O p p t   f o l l o w i n g  i t  ( F i g u r e  

4 . 3  and  4 . 5 ) .  T h e r e f o r e ,   w h a t   l i t t l e   s a l i n i t y   s t r a t i f i -  

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

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

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

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

d i f f e r e n t   d e p t h s .   F i g u r e  4 . 6  i l l u s t r a t e s   t y p i c a l   w a t e r  

c u r r e n t   p r o f i l e s .  

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

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

h o w e v e r ,   t h e   l a t t e r   f l o w e d   t o w a r d s   t h e   s o u t h e a s t ,   o r   n o r t h -  

e a s t .   A u g u s t   s u r f a c e   c u r r e n t s   t e n d e d   t o  flow more  t o  t h e  

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

w e s t e r l y ,   s o u t h w e s t e r l y   o r   s o u t h - s o u t h e a s t e r l y   b e a r i n g s .  

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

1 m = 0 . 2 6  a n d  0 . 2 4  m / s e c   f o r   J u l y   a n d   A u g u s t   r e s p e c t i v e l y )  

t o w a r d s   t h e   s e a f l o o r   ( m e a n   a t   1 2  m = 0 .19   and  0 . 1 8  m/sec  

f o r  J u l y   a n d   A u g u s t   r e s p e c t i v e l y ) .   T h e   a v e r a g e   v e l o c i t i e s  

m e a s u r e d   a t  0 . 6  o f  t h e   d e p t h   w e r e  0 . 2 3  m/sec i n   J u l y   a n d  

0 . 2 0  rn/sec i n   A u g u s t .  

Enviracon 
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4 . 1 . 5  Discharge  Plume,  Suspended S o z i d s  and  Water 
Transparency  

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

t h e   l s s e r k  F-27 s i t e  was v e r y   a p p a r e n t   i n   J u l y   ( P l a t e  I V ) .  

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

t u r b i d i t y   f o r  a d i s t a n c e  o f  a p p r o x i m a t e l y  50 m i n   a l l  

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

d o w n s t r e a m   o f   t h e   i s l a n d   f o r  a t  l e a s t  1 km, H o w e v e r ,   t h e  

d i r e c t i o n   a n d   w i d t h  o f  t h i s   d i s c h a r g e  was v a r i a b l e .  The 

week p r i o r   t o   c o m m e n c i n g   t h e   J u l y   f i e l d   s t u d i e s ,   t h e   p l u m e  

was r e p o r t e d   t o   f l o w   s o u t h - s o u t h w e s t  o f  t h e   i s l a n d   c e n t r e .  

Once f i e l d   w o r k  commenced t h e   d i r e c t i o n   h a d   s h i f t e d   t o   t h e  

w e s t .  Still, some t u r b i d i t y  was a p p a r e n t   i n  a s o u t h e r l y  

d i r e c t i o n   a s   w e l l ,   b u t   t h i s   v e e r e d  to t h e   w e s t   w i t h i n  a few 

100 m o f  t h e   i s l a n d .  

By t h e   s t a r t  of t h e   A u g u s t   f i e l d   w o r k   t h e   w a t e r   i n   t h e  

e n t i r e   s t u d y   a r e a  was  much  more t u r b i d   t h a n   i n   J u l y .   T h i s  

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

c l o s e   t o   t h e   i s l a n d .  The d i r e c t i o n  o f  t h i s   n e a r - i s l a n d  

d i s c h a r g e  was i n t o   t h e   n o r t h w e s t   q u a d r a n t .   F o l l o w i n g   t h e  

s t o r m  o f  A u g u s t  2 6  and  2 7 ,  a n y   t u r b i d i t y   r e s u l t i n g   f r o m   t h e  

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

h i g h   b a c k g r o u n d   t u r b i d i t y .  

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

t e n d e d   t o   b e   g r e a t e r   s o u t h  o f  t h e   i s l a n d   t h a n  i t  was to 
t h e   n o r t h .   T h e   m o s t   s o u t h e r l y   s t a t i o n s  (202-3, 2 0 2 - 4 ,  

a n d   1 1 2 - 4 )   h a d  a s u r f a c e  mean o f  1 5 . 4  m g / l  c o m p a r e d   t o   a n  

a v e r a g e  o f  o n l y  9 . 1  m g / l   a t   n o r t h e r n   s t a t i o n s  ( 0 2 2 - 3 )  
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0 2 2 - 4 ,  a n d   2 9 2 - 4 ) .   S e c c h i   d i s c   d e p t h s   g e n e r a l l y   s u p p o r t e d  

t h i s   t r e n d  w i t h  a h i g h   v a l u e  o f  6 . 0  m a t   0 2 2 - 4   c o m p a r e d   t o  

o n l y  2 . 9  m a t  2 0 2 - 4 .  

T h e   f o u r   s t a t i o n s   a d j a c e n t  t o  t h e   i s l a n d   a l l   h a d   s e c c h i  

d e p t h s   i n   J u l y   l e s s   t h a n  0.5 m ,  T h i s   l a c k  o f  t r a n s p a r e n c y  

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

e x c e s s  o f  2 0  m g / l .  Low s e c c h i   d e p t h s   ( i . e .   l e s s   t h a n  

1.0 m )  a n d   h i g h   s u s p e n d e d   s o l i d s  ( i . e .  g r e a t e r   t h a n  

50 m g / l )   a l s o   c h a r a c t e r i z e d   s t a t i o n s   i n f l u e n c e d   b y   t h e  

v i s i b l e   p l u m e .   T h e s e   i n c l u d e d   s t a t i o n s  2 0 2 - 2  and   292 -2 .  

I n   J u l y   s u s p e n d e d   s o l i d s   a t  a d e p t h   o f  5 m w e r e   m u c h   h i g h e r  

a t  some s t a t i o n s   n e a r   t h e   i s l a n d   o r   a l o n g   t h e   p l u m e   t h a n   t h e  

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

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

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

For  e x a m p l e ,   s t a t i o n   2 9 2 - 3   h a d  a v a l u e  o f  1 3 3 . 4  m g / l   a t  5 m 

compared t o   o n l y  2 4 . 3  a t  t h e   s u r f a c e .   S t a t i o n   2 0 2 - 1   h a d  

t h e   h i g h e s t  5 m v a l u e   a t  3 8 8 . 8  m g / l ,   T h e  5 m c o n c e n t r a t -  

i o n s  a t  t h e   s t a t i o n s   m o s t   d i s t a n t   f r o m   t h e   i s l a n d   w e r e   l o w  

( r a n g e  = 3 . 2  - 1 1 . 8  m g / l ) .  I t  a p p e a r s   t h a t   t h e   t u r b i d i t y  

p l u m e   f l o w e d   i n t o   t h e   s o u t h w e s t   q u a d r a n t   a l o n g   t r a n s e c t  2 9 2 .  

A s  i t  p r o c e e d e d  i t  b e g a n   s i n k i n g   b e l o w   t h e   s u r f a c e  a t  2 9 2 - 2  

w h e r e   b o t h   t h e  1 a n d  5 m s u s p e n d e d   s o l i d s   c o n c e n t r a t i o n s  

w e r e   a b o u t  100 m g / l .  A t  a d i s t a n c e  o f  2 km f r o m   t h e  

i s l a n d  ( i . e .  s t a t i o n   2 9 2 - 3 )   t h e   p l u m e  was n o t   d e t e c t a b l e  

a t  t h e   s u r f a c e ,   w h e r e   t h e   s u s p e n d e d   s o l i d s   l e v e l  w a s  2 4 . 3  

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

b y  a 5 m c o n c e n t r a t i o n  of 1 3 3 . 4  m g / l .   S t a t i o n   2 9 2 - 4 ,  8 km 

f r o m   t h e   i s l a n d ,   h a d  1 a n d  5 m c o n c e n t r a t i o n s   l e s s   t h a n  
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I 10 m g / l  s u g g e s t i n g   t h a t   t h e   p l u m e   h a d   d i s p e r s e d   b e f o r e  

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

S u s p e n d e d   s o l i d   l e v e l s   n e a r   t h e   s e a f l o o r   r a n g e d   f r o m  5 . 7  
t o  1 2 4 . 7  m g / l   i n   J u l y .   H o w e v e r ,   m o s t   v a l u e s   w e r e   i n   t h e  

30 t o  40 m g / l   r a n g e .   I n   g e n e r a l ,   t h e   c o n c e n t r a t i o n s   n e a r  

t h e   b o t t o m   w e r e   h i g h e r   t h a n  a t  t h e   s u r f a c e .   E x c e p t i o n s  

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

f r o m  t h e   t u r b i d i t y   p l u m e .  

The t r a n s p a r e n c y  o f  w a t e r   i n   t h e   s t u d y   a r e a  was  much  lower  

i n  A u g u s t   t h a n   i n   J u l y .   A l m o s t   a l l   s t a t i o n s   h a d   s e c c h i  

d e p t h s   l e s s   t h a n  1 . 5  m .  T h e   o n l y   e x c e p t i o n s   w e r e  

s t a t i o n s  1 1 2 - 3   ( 2 . 2  m ) ,  2 9 2 - 2  (2.5 m )  a n d  2 9 2 - 3  ( 2 . 2  m ) .  

I n   a l l   t h r e e   c a s e s   t h e   s e c c h i   d e p t h  was d e t e r m i n e d   p r i o r  

t o   t h e   s t o r m  o f  A u g u s t  2 6  a n d   2 7 .   T h e   i n c r e a s e d   v e r t i c a l  

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

m o s t   o t h e r   s t a t i o n s .   F o r   e x a m p l e ,   s t a t i o n  0 2 2 - 4 ,  w h i c h  

h a d   t h e   g r e a t e s t   s e c c h i   d e p t h   i n   J u l y ,   h a d  a 1 . 0  m e x t i n c -  

t i o n   d e p t h   f o l l o w i n g   t h e   s t o r m ,  

S u s p e n d e d   s o l i d s   w e r e   g e n e r a l l y   h i g h e r   i n   A u g u s t   t h a n   J u l y .  

T h e   f o u r   s t a t i o n s   a d j a c e n t   t o   t h e   i s l a n d   h a d  a n e a r   s u r f a c e  

v a l u e  o f  1 1 2 . 6  rng / l .   None of t h e   o t h e r   s t a t i o n s   h a d  

s u r f a c e   c o n c e n t r a t i o n s   a b o v e   t h e   r a n g e  1 4 . 5  t o  5 3 . 4  m g / l .  

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

among t h e   r e m a i n i n g   s t a t i o n s .   S u s p e n d e d   s o l i d s  a t  a 

d e p t h  of 5 m w e r e  a t  s i m i l a r   c o n c e n t r a t i o n s   t o   t h e   c o r r e s -  

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

c o n c e n t r a t i o n s   r a n g i n g   f r o m  3 1 . 4  t o   2 1 5 . 4   m g / l ,   w e r e  

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

cnvlrocon 1 



i s l a n d .   S t a t i o n   1 1 2 - 1  w a s   n o t e w o r t h y   f o r   h a v i n g   t h e  

h i g h e s t   b o t t o m   v a l u e  a t  4 5 5 . 5  m g / l .  

W i t h   t h e   e x c e p t i o n  o f  s a m p l e s   c o l l e c t e d   a t   s t a t i o n s   0 2 2 - 3  

i n   J u l y ,   1 1 2 - 1  i n  A u g u s t ,   2 0 2 - 1   i n   J u l y ,   2 9 2 - 1   i n   J u l y   a n d  

A u g u s t ,   a n d  292-3 i n   A u g u s t ,   t h e   r e m a i n i n g  2 5  s a m p l e s   w e r e  

v e r y   s i m i l a r   i n   t h e i r   p a r t i c l e   s i z e   d i s t r i b u t i o n .  Mean 

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

w e r e  1 . 5  f 0 .47%,  7 ,6  1 . 3 1 %  a n d  90.9 f 1 . 6 6 % .  The 

o t h e r  6 s a m p l e s   w e r e   n o t e w o r t h y   f o r   t h e i r   h i g h   s a n d   c o n t e n t  

(mean = 9 1 . 1  2 3,09%) a n d   l o w   c l a y   f r a c t i o n   ( M e a n  = 

4.2 2 2 . 8 0 % ) .  S i n c e   1 1 2 - 1 ,   2 0 2 - 1   a n d   2 9 2 - 1   w e r e   a t   t h e  

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

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

f i l l  o n t o  t h e s e   s t a t i o n s .   S t a t i o n s  0 2 2 - 3  a n d  292-3 w e r e  

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

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

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

T h e   h i g h   s a n d   c o n t e n t ,   o u t   o f   k e e p i n g   w i t h   s u r r o u n d i n g  

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

s t a t i o n s .  

4 . 2  C h e m i c a l  D a t a  

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

i n f o r m a t i o n   c o l l e c t e d   i n   t h e   l s s e r k  F - 2 7  a r e a .   T h e   r a w  

d a t a   c a n   b e   f o u n d   i n   A p p e n d i x  I I .  

4 7  
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4 .2 .1  D i s s o l v e d  Oxygen ProfiZes 

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

s u r f a c e   t o   t h e   b o t t o m  o f  t h e   w a t e r   c o l u m n   ( T a b l e  4 . 1 ) .  
F i g u r e  4 . 7  i l l u s t r a t e s   r e p r e s e n t a t i v e   p r o f i l e s   t a k e n  a t  

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

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

i m m e d i a t e l y   a b o v e   t h e   s e a f l o o r .   S i m i l a r   d i s s o l v e d   o x y g e n  

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

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

a d j a c e n t  t o  t h e   i s l a n d   s i t e .  

D u r i n g   J u l y  the o x y g e n   c o n c e n t r a t i o n s  a t  1 and 1 2  m d e p t h s  

a v e r a g e d  1 0 . 6  2 0 . 1 0  and 10.5 2 0 . 1 1   m g / l   ( n = 1 6 )   r e s p e c t i v e l y .  

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

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

l e v e l s  of 105 2 1 . 4 %  a t  t h e   s u r f a c e   a n d  89  f 0.9% n e a r   t h e  

b o t   t o m .  

T h e  d i s s o l v e d   o x y g e n   v a l u e s   i n   A u g u s t   w e r e   g e n e r a l l y   l o w e r  

t h a n   i n   J u l y .  Mean v a l u e s   f o r  1 a n d  12  m d e p t h s   w e r e  

10 .2  + - 0.05 and  9 . 8  2 0 . 1 1   m g / l   r e s p e c t i v e l y .   A g a i n ,   t h e  

d e g r e e  o f  s a t u r a t i o n  w a s  h i g h e r  a t  t h e   s u r f a c e  (mean = 

101  2 0 . 7 % )  t h a n  a t  t h e   b o t t o m   ( m e a n  = 90 2 1 . 3 % )  

( C E  3559) 48 
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TABLE 4.1 MEAN (+ - STANDARD E R R O R )  C H E M I C A L  V A L U E S  FROM THE ISSERK F - 2 7  A R E A ,  1977 

P a  rame te r l m  below s u r f a c e  5 m  
J u l y  A u g u s t  J u l y  A u g u s t  

lm above bottom 
J u l y  A u g u s t  

Dissolved f 0 , 6 +  10.2 + 1 0 . 9  10.2 10 .5+  9 . 8 +  
Oxygen ( m g /  1 )  0.16 0.05- + - . 16  +0.09 - o. li o. l i  

T o t a l  92+ 106+  972 1 IO+ 1 13+ 1 IO+ 
A l k a l i n i t y  219 1 7 7  1.9 1.7 215 1 3  
( m g / ]  1 

0 . 0 0 5 +  0.015 
0 . 0 0 8  0.0029 

0.010+ 
0.00lj 

0.034 
O .  0045 

0 . 0 0 2 +  ~ 0 . 0 0 1  t o  
O.OOO? 0,003 

0.003+~0.001 to 
0.0002 0.002 

O .  005+ 
o .  o o o j  

-=0.001 to 
0.002 

0 . 0 3 2  40.02 to . 00 3 . O4 0.052 . O03 -=O .O2 to 
0 .  I 4  

0.034+ 0.045~ 
0.0087 0.0059 

0.055+ 0.058+ 
0.0178 0.012& 

O .  060+ 
O .  0063 

O .  073+ 
0.007T 

t . 2 +  0.4+ 
0.07 0.06 

] . O +  0.3+ 
0.05 0.oJ 

1.32  
0.04 

0 * 32 
0 . 0 3  

T o t a l  Carbon Total  Organic  Carbon 
J u l y  A u g u s t  J u l y  A u g u s t  

Sed i men t 
Carbon ( 4 ; )  2.182 0.165 2.27% 0 . 1 8 0  1.062 0.109 l.IO+ - 0 . 1 2 7  

* when some o f  the A u g u s t  values were  below  the  sensitivity o f  the 
analytical techniques, o n l y  t h e  r a n g e  i s  provided. 



Figum 4.7 : Dissoh#d Oxygen profiles in the lsserk 
F-27 area 

at Station 202-3 on .My 28 Md w u s t  25,1977 

"1 """"""" Vllw!!!!!!?" 

at Station 292-1 on July 30 and August 25,1977 (Plum station) 
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4.2.2 T o t a l  A l k a l i n i t y  

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

e i t h e r   t o   p l u m e   l o c a t i o n  o r  p r o x i m i t y  t o  t h e   l s s e r k   s i t e .  

I n s t e a d ,   a l k a l i n i t y   v a r i e d   i n  a m a n n e r   s i m i l a r   t o   s a l i n i t y .  

D u r i n g   J u l y   t h e   s u r f a c e   m e a s u r e m e n t s   a v e r a g e d  9 1  $ 2 . 9  m g / l  

( n = 1 6 )   a n d   i n c r e a s e d  t o  1 1 3  f 2 . 5  m g / l   a t   t h e   b o t t o m   ( T a b l e  

4 .  1 ) .  T h e   A u g u . s t   m e a s u r e m e n t s   w e r e   m o r e   u n i f o r m   t h r o u g h o u t  

t h e   w a t e r   c o l u m n  w i t h  s u r f a c e   a n d   b o t t o m   m e a n s   o f  1 0 6  1 . 5  
and  110 f 1 . 9  m g / l   r e s p e c t i v e l y .  

4.2.3 N u t r i e n t s  

T h e   c o n c e n t r a t i o n s  o f  NO - N t e n d e d  t o  i n c r e a s e   f r o m   t h e  

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

4 . 1 ) .  A u g u s t  was a l s o   n o t e w o r t h y   f o r   h a v i n g   a v e r a g e   l e v e l s  

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

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

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

s a m p l i n g   i n t e r v a l ,  

3 

A p a t t e r n  was v i s i b l e   i n   A u g u s t   a l o n g  a n o r t h - s o u t h   a x i s .  

The t h r e e   m o s t   n o r t h e r l y   s t a t i o n s  (022-3, 0 2 2 - 4   a n d  2 9 2 - 4 )  

a v e r a g e d   o n l y  0 . 0 0 3  f .O002 m g / l   ( n = 1 6 )   i n   t h e   t o p  5 m .  T h i s  

c o n t r a s t e d   w i t h   t h e i r   s o u t h e r n   c o u n t e r p a r t s  ( 2 0 2 - 3 ,  2 0 2 - 4  

a n d   1 1 2 - 4 )   w h i c h   h a d  a mean o f   0 . 0 1 6  2 0,0058 m g / l .  A 

s i m i l a r   t r e n d  was n o t   o b s e r v e d   i n   J u l y .  

The NO2 - N c o n c e n t r a t i o n s   u s u a l l y   i n c r e a s e d   f r o m   t h e  

s u r f a c e   t o   t h e   b o t t o m ,   b u t   w i t h   t h e   J u l y   v a l u e s  much h i g h e r  

t h a n   t h e   c o r r e s p o n d i n g   A u g u s t  ones  ( T a b l e   4 . 1 ) .   U n l i k e   t h e  

( C E  3559) 5 1  
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N03 - N m e a s u r e m e n t s ,   t h e  N O 2  - N v a l u e s   d i d   n o t   f o l l o w  

a p a t t e r n   a s s o c i a t e d   w i t h   t h e   n o r t h - s o u t h  a x i s .  I n s t e a d ,  

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

s i t e  ( 0 2 2 - 1 ,  1 1 2 - 1   a n d   2 9 2 - 1 )   h a d   h i g h e r   t h a n   a v e r a g e  

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

As w i t h   t h e  N O p  - N measuremen ts ,  - N was p r e s e n t   a t  

g r e a t e r   c o n c e n t r a t i o n s   i n   J u l y   t h a n   i n   A u g u s t   ( T a b l e  4 . 1 ) .  
F u r t h e r m o r e ,   t h e   l e v e l   i n   t h e   w a t e r   c o l u m n   g e n e r a l l y  

i n c r e a s e d   w i t h   d e p t h .   H o w e v e r ,   n o   o t h e r   p a t t e r n s   w e r e  

a p p a r e n t   i n   t h e   d i s t r i b u t i o n  of N H  - N .  

N H 3  

3 

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

f r o m   J u l y   t o   A u g u s t   a n d   w i t h   d e p t h   ( T a b l e  4 " l ) .  The 

d i s t r i b u t i o n   t h r o u g h o u t   t h e   s t u d y   a r e a  was  random w i t h   J u l y  

a n d   A u g u s t  P O 4  - P v a l u e s   r a n g i n g   f r o m  0 . 0 0 9  t o   0 . 2 7 0  m g / l  

and  0 .003  t o  0 . 2 2 0  m g / l   r e s p e c t i v e l y .  

U n l i k e   t h e   o t h e r   n u t r i e n t s ,   s i l i c a   c o n c e n t r a t i o n s   w h i . c h  

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

( T a b l e  4 . 1 ) ,  h a d  a m i n i m a   a t  a d e p t h   o f  5 m r a t h e r   t h a n   n e a r  

e i t h e r   t h e   s u r f a c e   o r   b o t t o m .   S i m i l a r   t o  P O 4  - P ,  the 

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

o f  0 . 5  t o  1.6 m g / l   i n   J u l y   a n d   0 . 1  to 1 . 0   m g / l   i n   A u g u s t .  

4 .2 .4  Sediment Carbon 

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

s u r r o u n d i n g   t h e   l s s e r k   s i t e   a v e r a g e d  2 . 2 3  + - 0 .176   and   1 .08  

2 0 . 1 2 0 %   r e s p e c t i v e l y .  A s  w o u l d   b e   e x p e c t e d ,  most samp les  

c o l l e c t e d   a t   t h e  same s t a t i o n   i n   b o t h   J u l y   a n d   A u g u s t  



p r o v i d e d   s i m i   l a r   c o n c e n t r a t i o n s   ( T a b l e   4 . 1 ) .   N e v e r t h e l e s s  

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

of c a r b o n   d i d   o c c u r .   F o r   e x a m p l e ,   a n   A u g u s t   s a m p l e   f r o m  

s t a t i o n  1 1 2 - 1  h a d  a t o t a l   c a r b o n   v a l u e   o f   o n l y  0 . 3 8 % .  T h i s  

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

s i t e ,   a l s o   c o n t a i n e d  92.4% s a n d ,   f a r   e x c e e d i n g   t h e  

q u a n t i t i e s   a t   m o s t   s t a t i o n s .   T h e   o t h e r   s t a t i o n s   a d j a c e n t  

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

c o n t e n t   a l o n g   w i t h   h i g h   p r o p o r t i o n s  o f  s a n d .   T h i s   p h e n o m e -  

non  may h a v e   o c c u r r e d   a s  . a  r e s u l t   o f   s a n d  f i  1 1  b a r g e d   f r o m  
T u f t   P o i n t   f o r   i s l a n d   c o n s t r u c t i o n   d r i f t i n g   o n t o   t h e s e  

s t a t i o n s .   H o w e v e r ,   l o w   t o t a l   c a r b o n   v a l u e s   w e r e   m e a s u r e d  

i n   J u l y   a t  022-3 a n d   i n   A u g u s t  a t  2 9 2 - 3 ,  a g a i n   c o r r e l a t e d  

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

b o t h  2 .0  km f r o m   t h e   i s l a n d   s i t e  i t  i s  u n l i k e l y   t h a t   t h e y  

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

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

c o m p o s i t i o n   f o r   t h i s   p a r t  o f  t h e   B e a u f o r t  S e a .  

4 . 3  B i o l o g i c a l   D a t a  

A p p e n d i c e s  1 1 1 ,  I V ,  V and  V I  c o n t a i n   t h e   c o m p l e t e  t a x a  

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

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

4 . 3 . 1  PhytopZankton 

T a b l e  4 . 2  l i s t s   t h e   t a x a   c o l l e c t e d   i n   t h e   p h y t o p l a n k t o n  

s a m p l e s   d u r i n g   b o t h   J u l y   a n d   A u g u s t .   F i f t y - f i v e   d i f f e r e n t  

g r o u p s   w e r e   i d e n t i f i e d   w i t h  49 a n d  40 o c c u r r i n g   i n   J u l y   a n d  

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

( C E  3559) 5 3  
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TABLF 4 . 3  PHYTOPIANKTON T M A 3 1 ~ t . E C T E D  IN THE ISSFRK F 2 7  A R E A :  1977 

P H Y L U M  C L A S S   O R D E R  GENUS - S P E C I E S  T E M P O R A L   O C C U R R E N C E  

- 

J u l y   A u g u s t  

C y a n o p h y t a   ( b l u e - g r e e n   a l g a e )  

C h l o r o p h y t a   C h l o r o p h y c e a e  
( g r e e n   a l g a e )  

C h r y s o p h y t a   C h r y s o p h y c e a e  
( y e 1   I o w - g r e e n   a l g a e )  

B a c i  1 l a r i o p h y c e a e  
( d i a t o m s )  

U n i d e n t i f i e d  

U l o t r i c h a l e s   P r o t o d e r m a  ( ? >  s p .  

C h r y s o m o n d a l e s  Dinobyron s p .  
Chrysomonas s p .  
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Gomphonema s p .  
G y r o s i g m a  s p .  
L i c m o p h o r a   s p .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a   s e r i a t a  
N i t z s c h i a   l o n g i s s i m a  
E l i t z s c h i a  s p .  
P e r o n i a  s p .  
Rhabdomena s p .  
R h a p h o n e i s  s p .  
S c e l e t o n e m a  sp. 
S t e n o n e i s  s p .  
S u r i   r e 1   l a   s p .  
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P H Y L U M  C L A S S  O R D E R  G E N U S - S P E C I E S  TEMPORAL O C C U R R E N C E  
J u l y   A u g u s t  

P y  r r h o p h y t a  1 i nophyceae  
( d i n o f l a g e l  lates) 

P r o t o z o a  M a s t i g o p h o r a  
( f l a g e l l a t a )  

S a r c o d i n a  

C i  l i a t a  

S y n e d r a  SQ. 
T a b e l   l a r i a  

f e n e s t r a t a  
T a b e l   l a r i a  s p .  
T e t r a c v c l u s  

l a c u s t r i s  

C e n t r a l e s  A r a c h n o d i s c u s  

D i  nokon t a e  

Amoeb i n a  
R a d i o l a r i a  

T i n t i n n i d a  

C h a e t o c e  ros 
b o r e a l  i s  

C h a ë t o c e  ros s p .  
C o s c i  n o d i  scus  
Cvclotel l a  
M e l o s i r a   i s l a n d i c a  
M e l o s  i ra a r c t  i ca 
H e l o s i   r a  s p .  
R h i z o s o l e n i a  s p .  
S t e p h a n o d i s c u s  s p .  

D i n o p h y s i s  s p .  
Ce r a t  i urn s p .  
C h  r y s o c o c c u s  s p .  

U n i d e n t i f i e d  

U n i d e n t i f i e d  
Un 

Un 
Un 

Un 
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P H Y L U M  C L A S S  O R D E R  GENUS-SPEC1 E S  TEMPORAL OCCURRENCE 
J u l y  A u g u s t  

R o t a t o r i a  K e r a t e l  l a  
cochlearis 

l o n g i s p i n a  
Kellicottia 

- o r g a n i s m  a b s e n t  

x o r g a n i s m  p r e s e n t  

x x  O r g a n i s m  p r e s e n t  a t  g r e a t e r   t h a n  1 %  o f  t h e  total a b u n d a n c e  

X 

X 



d i a t o m s   c o m p r i s e d  70% of t h e   m e a n   a b u n d a n c e   i n   J u l y   a n d  

i n c r e a s e d  t o  90% i n   A u g u s t .  When t h e   p e n n a t e   S p e c i e s  

Achnanthes s p . ,  F r a g i Z h r i a  s p . ,  Licmophora s p . ,   a n d  

Navicula s p .  w e r e   p r e s e n t   i n   s a m p l e s   t h e y   d o m i n a t e d   t h e  

c a t c h e s   ( F i g u r e  4 . 8 )  b u t   t h e i r   o c c u r r e n c e  w a s   s p o r a d i c .  On 

t h e   o t h e r   h a n d ,   t h e   p e n n a t e   d i a t o m s  N i t z s c h i a  s e r i a t a  a n d  

N i t z s c h i a  s p . ,   a n d   t h e   c e n t r i c   f o r m s  C.haetoceros s p .   a n d  

Coscinodiscus s p .   w e r e  common t o  a l l   s t a t i o n s   i n   J u l y .  

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

p e n n a t e   s p e c i m e n s   w e r e  N<taschia  Zongissima a n d  S y n e d r a  s p s .  * 

C i l i a t e d   p r o t o z o a n s   w e r e   f o u n d   i n   a l l   J u l y   a n d   A u g u s t  

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

y e l l o w - g r e e n   a l g a  Dinobryon s p .   f r e q u e n t e d   m a n y   A u g u s t  

samp 1 e s .  

T h e   a b u n d a n c e   o f   p h y t o p l a n k t o n  was h i g h l y   v a r i a b l e  among 

s t a t i o n s   a n d   b e t w e e n   s a m p l i n g   p e r i o d s .   A f t e r   i n t e g r a t i n g  

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

t h e   J u l y  mean f o r   a l l   s t a t i o n s  was 4 . 4 9  1 . 0 4 8  x l o 4  c e 1   l s / l .  

( n  = 1 6 ) .  A l t h o u g h   t h e   n u m b e r  o f  t a x a   d e c l i n e d   i n   A u g u s t ,  

t h e   a v e r a g e   a b u n d a n c e   i n c r e a s e d   s i g n i f i c a n t l y  t o  1 . 2 3  + 
0 . 4 0 4  x l o 5  c e l l s / l   ( n = l S ) .   T h e   a b u n d a n c e   d a t a   a t   e a c h  

s t a t i o n ,  a s  i l l u s t r a t e d   i n   F i g u r e  4 . 9 ,  s u g g e s t s   t h a t   i n   J u l y  

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

l o c a t i o n s   i m m e d i a t e l y   a d j a c e n t   t o   t h e   i s l a n d   s i t e   a n d   a l o n g  

p l u m e   t r a n s e c t  2 9 2  f o r  u p   t o  2 km. T h e   A u g u s t   r e s u l t s  

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

s t a t i o n s   c l o s e s t  t o  t h e   l s s e r k   s i t e   a l t h o u g h   n o   s i m i l a r  

p a t t e r n   r e m a i n e d   a l o n g   t r a n s e c t  2 9 2 .  A n o t h e r   c h a r a c t e r -  

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

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

d i r e c t i o n   o f  thu. w a t e r   c u r r e n t   i n   t h e   s t u d y   a r e a ,   h a d  

5 7  
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Figure 4.9 : Phytoplankton ,abundance (cells/ liter) 
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1 
I 

g r e a t e r   p h y t o p l a n k t o n   d e n s i t i e s   a d j a c e n t   t o   t h e   i s l a n d  

s i t e   t h a n   o n   t h e   n o r t h e r l y   a n d   e a s t e r l y   s i d e s .   W h i l e   t h e  

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

t h e y   r a r e l y   p r o v e d   s i g n i f i c a n t .  Two-way A N O V A ' s  w i t h   t h e  

I a b u n d a n c e   d a t a   ( A p p e n d i x  I I I  b ) ,  h a v i n g   t h e   t r a n s e c t s  

( F s  2'60; F0.05(3,9) 
( F s  = 0.532; F 0 . 0 5 ( 3 , 9 )  = 3 . 8 6 ;  P >0.05) f r o m   t h e   i s l a n d  

= 3 . 8 6 ;  P z 0 . 0 5 )  a n d   d i s t a n c e  

s i t e   a s   f a c t o r s ,   i n d i c a t e d   t h a t   w i t h i n   f a c t o r   v a r i a n c e   f a r  

e x c e e d e d   t h e   b e t w e e n   f a c t o r   v a r i a n c e   i n   J u l y .   I n   A u g u s t  

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

(Fs 4 * 5 5 ;  F 0 . 0 5 ( 3 , 9 )  = 3.86; P L  0 . 0 5 ) .  T h i s   o c c u r r e d  

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

t e n d e d   t o   h a v e   l o w   p l a n k t o n   d e n s i t i e s .   S i n c e   t h e   m o s t  

d i s t a n t   s t a t i o n s   d i d   n o t   s u s t a i n   t h i s   t r e n d  i t  may have  

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

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

c o n s t r u c t i o n .  

C h l o r o p h y l l  a v a l u e s   r a n g e d   f r o m  less t h a n  1 t o  9 mg/m3 f o r  

a l l   d e p t h 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 .   U n f o r t u n a t e l y ,  a s  

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

s e n s i t i v i t y   o f   o n l y  1 mg/m T h e r e f o r e ,   e v a l u a t i o n   o f  3 

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

m o r e   t h a n  7 5 %  of a l l  s a m p l e s   w e r e   b e l o w   t h i s   s e n s i t i v i t y .  

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

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

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

I 

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

number of t a x a  p r e s e h t  b e t w e e n   s a m p l i n g   p e r i o d s  was 

r e f l e c t e d   i n   t h e   S h a n n o n - W i e n e r   d i v e r s i t y   i n d i c e s   ( F i g u r e  



4 . 1 0 )  w h e r e   t h e   o v e r a l l  mean i n d e x   w a s  3 .06  and  2 . 6 8  i n  

J u l y   a n d   A u g u s t   r e s p e c t i v e l y .   I n d e x   v a l u e s   a l w a y s   e x c e e d e d  

2 . 0 0  a n d   r e a c h e d  a maximum o f  4.25 a t  s t a t i o n  1 1 2 - 1  i n   J u l y .  

F u r t h e r m o r e ,   t h e   e q u i t a b i l i t y   i n d e x   r a n g e d   f r o m  0 . 4 3  a t  

2 9 2 - 1  t o  0.84 a t  1 1 2 - 1  i n  J u l y   w i t h   a n   o v e r a l l  mean v a l u e  

o f  0 .63  f o r  b o t h   s a m p l i n g   p e r i o d s .   S u c h   c o n s i s t e n t l y   h i g h  

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

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

o r   s a m p l i n g   p e r i o d .  

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

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

e a c h  s t a t i o n   ( F i g u r e  4 . 1 0 ;  A p p e n d i x  I I I c ) .  U s i n g   t h e  

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

16 s t a t i o n s   i n   J u l y   f o r m e d  8 c l u s t e r s .   T h e   l a r g e s t   o f   t h e s e  

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

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

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

a p p r o x i m a t e l y  2 x' l o 4  c e l l s / l   ( F i g u r e  4 . 9 )  a n d   t h e y  

p r o v i d e d   s a m p l e s   c o n t a i n i n g   f e w e r   t h a n  30 s p e c i m e n s  o f  

Achnanthes sp., Licmophora s p . a n d  Navicula  s p .  

T h e   r e m a i n i n g  7 g r o u p s   w e r e   c o m p o s e d  of t h e   i n d i v i d u a l  

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

t r a n s e c t .  Wi th  the  e x c e p t i o n  o f  1 2 2 - 1 ,  t h e s e   s t a t i o n s   h a d  

much g r e a t e r   p l a n k t o n   a b u n d a n c e  ( i  . e .   g r e a t e r   t h a n  3 . 5  x 

10 c e l l s / l )   t h a n   d i d   t h e   l a r g e   g r o u p ,   b u t   s u s t a i n e d  

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

among t h e i r   t a x a .   S t a t i o n  1 1 2 - 1  s h a r e d   w i t h   s t a t i o n s  

2 0 2 - 1 ,  292-2 a n d  2 9 2 - 3  l a r g e   n u m b e r s   o f  Achnankhes sp.  

4 
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Figure 4 ~ 0 :  Cluster  analysis and diversity  indicies 
for Phytoplankton  community composition 
in the vicinity of lsserk F-27,1977 
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Licmophora s p .   a n d  lVauicuZa s p .   S t a t i o n  2 9 2 - 4  was 

s i m i l a r   t o   t h e   l a r g e   g r o u p   e x c e p t   f o r   t h e   p r e s e n c e  of  
numerous  Nitachia s e r i a t a .  S t a t i o n s   0 2 2 - 1   a n d   2 9 2 - 1   o w e d  

t h e i r   i d e n t i t y   t o   a b u n d a n t  TabeZZaria s p .   a n d  Chaetoceros  
s p .   r e s p e c t i v e l y .  

C l u s t e r i n g   o f   t h e   A u g u s t   d a t a   a l s o   f o r m e d  8 m a i n   s u b g r o u p s ,  

a l t h o u g h   i n   d i f f e r e n t   a s s o c i a t i o n s   t h a n   i n   J u l y   ( F i g u r e  4 - 1 0 )  

T h o s e   s t a t i o n s   a d j a c e n t   t o   t h e   i s l a n d   s i t e   s t i l l   c l u s t e r e d  

i n d e p e n d e n t l y   o f   t h e   o t h e r s ,   a n d   h a d   i n  common t o   o n e  

a n o t h e r   a n   a b u n d a n c e  o f  Achnanthes s p . ,  F r a g i l a r i a  s p .  and  

NavicuZa s p .   S t a t i o n s  1 1 2 - 4  and 2 0 2 - 4  s i m i l a r l y   h a d   a n  

abundance  o f  a l l  of t h e s e   e x c e p t  Licmophora sp.   The 

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

s t a t i o n s   c h a r a c t e r i z e d   b y   d e n s i t i e s   l e s s   t h a n  1 . 3  x 10 5 

c e 1   l s / l .  

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

h i g h l y   v a r i a b l e   i n   J u l y .   H o w e v e r ,   a b u n d a n c e  was u s u a l l y  

g r e a t e r   a t  a d e p t h  o f  5 m t h a n   a t   e i t h e r  1 rn b e l o w   t h e  

s u r f a c e   o r   a b o v e   t h e   b o t t o m   ( T a b l e  4 . 3 ) .  T h i s   p a t t e r n  

p e r s i s t e d ,   b u t  was l e s s  well d e f i n e d   i n   A u g u s t   w h e n  t h e  

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

m o r e   a l i k e   a t   a l l   d e p t h s .   F u r t h e r m o r e ,   i n  many   cases   t he  

g r e a t e s t   a b u n d a n c e  was n o t   a t  5 m .  When Achnanthes SP., 

FragiZaria s p . ,  L'icrnophora s p .  a n d  NavicuZa s p .   w e r e  

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

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

v e r t i c a l   a b u n d a n c e .   T h e s e   p e n n a t e   v a r i e t i e s   a r e   u s u a l l y  

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

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

c o r r e s p o n d e d  to t h a t   w h i c h   a l s o   h a d   t h e   h i g h e s t   c o n c e n t r a t i o n  

o f  s u s p e n d e d   s a l i d s .  
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4 . 3 . 2  Zoop lank ton  

T a b l e  4 . 4  i n c l u d e s   t h e  5 4  s a l t - w a t e r   t a x a   c o l l e c t e d   i n   b o t h  

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

t h e   v e r t i c a l   h a u l s   c o n t a i n e d   m o s t  o f  t h e s e   t a x a ,  7 o f   t h e m  

c o m p o s e d   a b o u t  9 9 %  o f  t h e   t o t a l   c a t c h e s   ( F i g u r e  4 . 1 1 ) .  O f  
t h e s e ,   p o l y c h a e t e   t r o c h o p h o r e s ,   a n d   t h e   c o p e p o d s  Calanus  
g t a o i a z i s ,  PseudocaZanus  minutus ,  O i thona  s p , ,   c o p e p o d i d s   a n d  

c o p e p o d   n a u p l i i   w e r e  common i n   b o t h   J u l y   a n d   A u g u s t .  The 

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

M e t r i d i a  Zonga w h i l e   A u g u s t   s a m p l e s   a b o u n d e d   w i t h  Oncaea 

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

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

d r o p p e d   t o   l e s s   t h a n   h a l f   ( F i g u r e  4 . 1 1 ) .  

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

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

4 . 4 ) .  T h i s   i s   n o t   s u r p r i s i n g   c o n s i d e r i n g   t h e   f o u r   t i m e s  

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

H o w e v e r ,   t h e   t r a w l   c a t c h e s   a l s o   i n c l u d e d  1 1  i n s e c t   t a x a  of 
w h i c h   a p h i d s   w e r e  common i n   J u l y   s a m p l e s   ( A p p e n d i x  I V b ) .  J u l y  

c o l l e c t i o n s   c o n s i s t e d   p r i m a r i l y  o f  M e t r i d i a  Zonga (95% of 
t o t a l  c a t c h )   a n d   m o s t   A u g u s t   s a m p l e s   c o n t a i n e d   a n   a b u n d a n c e  

o f   t h e   m e d u s a  AgZantha sp.  (93% o f   t h e   t o t a l   c a t c h ) .  

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

h a u l s   m a k i n g   u p  7 6 %  and  9 6 %  o f   t h e   t o t a l   c o l l e c t i o n s   f r o m  

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

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

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

t h a n   t h o s e  t o w a s d s  t h e   s o u t h ,  Fur examp 1 e s t a t  i o n  

0 2 2 - 4  h a d  35.0% t r o c h o p h o r e s   w h i l e   2 0 2 - 4   s a m p l e s  

i n c l u d e d   o n l y  1 . 4 %  o f  t h e   l a r v a e .  On t h e   o t h e r   h a n d ,  
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P H Y L U M  C L A S S  OR S U B C L A S S  O R D E R ,   S U B O R D E R  GENUS - S P E C I E S  TEMPORAL O C C U R R E N C E  
OR FAMl L Y  J u l y   A u g u s t  

V e r t .  S u r f .  V e r t .  S u r f .  
h a u l s  t o w s  h a u l s  t o w s  

A r t h r o p o d a   C r u s t a c e a ,   s u b   C a l a n o i d a  
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S u b o r d e r  H y p e r i   i d a e  U n i d e n t i f i e d  
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c o p e p o d i d s   f o l l o w e d   a n   o p p o s i t e   p a t t e r n   i n   J u l y  w i t h  o n l y  

1 4 . 5 %  a t   0 2 2 - 4   a n d  3 9 . 3 %  a t  202-4, T h e   p e r c e n t a g e   o c c u r r e n c e  

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

a b o u t   t h e  mean f o r  J u l y   a n d   n o   t r e n d s   w e r e   a p p a r e n t  among 

A u g u s t  s a m p l e s ,  

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

i n c r e a s e d   o v e r   t h r e e - f o l d   f r o m   J u l y   ( o v e r a l l  mean = 3 . 3 5  x 

10 i n d i v i d u a l s / m  ) t o   A u g u s t   ( o v e r a l l  mean = 1 . 0 9  x 10 

i n d i v i d u a l s / m  ) .  I n   a d d i t i o n ,   i n t e r - s t a t i o n   v a r i a b i l i t y  

was a p p a r e n t ,   p a r t i c u l a r l y   i n   A u g u s t   ( F i g u r e  4 . 1 2 ) .  T h e  

r e l a t i v e l y  homogeneous J u l y   d e n s i t i e s   h a d   h i g h   v a l u e s   a t  

0 2 2 - 2   a n d   2 9 2 - 4 ,   a n d   l o w   o n e s   a t   0 2 2 - 1   a n d   1 2 2 - 2 .   A u g u s t  

d e n s i t i e s   w e r e   e s p e c i a l l y   h i g h   a t   0 2 2 - 3   a n d   2 0 2 - 4 ,   w i t h  l o w s  

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

4 2 5 
2 

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

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

p a t t e r n s   p r e s e n t   i n   t h e   d e n s i t y   v a l u e s   ( F i g u r e  4 . 1 3 ) .  T h e  

A u g u s t   b i o m a s s   ( o v e r a l l  mean = 2 1 . 8   g / m L )   w a s   o v e r   t w i c e   t h a t  

i n   J u l y   ( o v e r a l l  mean = 9 . 7  g/m ) ,  a n d   t h i s   d i f f e r e n c e  w a s  

s t a t i s t i c a l l y   s i g n i f i c a n t  ( t  = 5 . 8 9 ;  d f  = 9 1 ;  P < O . O O l ) .  

F u r t h e r m o r e ,   m u c h  o f  t h e   b e t w e e n - s t a t i o n   v a r i a b i l i t y  

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

t h e r e   w e r e  some n o t i c e a b l e   e x c e p t i o n s .   T h e   A u g u s t  

d e n s i t y   a t  2 0 2 - 3  was a b o u t   a v e r a g e ,   b u t   t h e   b i o m a s s   w a s  

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

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

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

PseudocaZanus minu tus  On t h e   o t h e r   h a n d ,   t h e   A u g u s t  

d e n s i t y   a t  292-2 was o n l y   s l i g h t l y   a b o v e   a v e r a g e ,   b u t  the 
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Figure 4.13 : Biomass (wet wt./m2) of Zooplankton 
cdlected by vertical M I S  in the lsserk 
F-27 area y 1977 
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b i o m a s s   w a s   o v e r   t w i c e   t h e   m e a n .   T h i s   r e s u l t e d   f r o m   t h e  

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

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

l a r g e   a n i m a l s   ( e . g .  AgZantha s p . )   w h i c h   c o n t r i b u t e d   s u b -  

s t a n t i a l l y   t o   t h e   w e i g h t   o f   t h e   t o t a l   s a m p l e .  

F i g u r e  4 . 1 3  i l l u s t r a t e s   t h a t   s u b s t a n t i a l   d i f f e r e n c e s   i n  mean 

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

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

way A N O V A  ( A p p e n d i x   I V c ) ,   w i t h   t r a n s e c t   l o c a t i o n   ( J u l y  Fs  = 

2 . 9 2 ;  P p 0 . 0 5 )  f r o m   t h e   i s l a n d   s i t e  a s  m a i n   f a c t o r s ,   t h e  

d i f f e r e n c e s   b e t w e e n   s t a t i o n s   w e r e   n o t   s t a t i s t i c a l l y   s i g n i f -  

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

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

v a r i a t i o n  was n o t   s i g n i f i c a n t ,  ( F s  = 1 .884 ;  F 0 . 0 5 ( 1 5 , 3 1 ) =  

2 .01 ;  P >0.05). T h i s   i n d i c a t e s   t h a t   t h e   v a r i a b i l i t y   i n  

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

b e t w e e n   s t a t i o n s .   H o w e v e r ,   t h e   a n a l y s i s   o n   t h e   J u l y   b i o -  

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

s i g n i f i c a n t   p o r t i o n   o f   t h e   v a r i a t i o n .  ( F s  = 3 .012;  

F O . O 1  ( 1 5 , 3 0 1  
t e s t   f o r   c o m p a r i s o n s  among   means   (Append ix   IVd )   was   app l i ed  

= 2.70; P L  0 . 0 1 ) .  A S t u d e n t - N e w m a n - K e u l s  

t o   t h e   J u l y   d a t a   a n d  i t  i n d i c a t e d   t h a t   t h e   h i g h   v a l u e s   a t  

2 0 2 - 4  a n d  022-3 w e r e   s i g n i f i c a n t l y   d i f f e r e n t   f r o m   t h e   l o w   a t  

1 1 2 - 2  ( P 4  0 . 0 5 ) .  No o t h e r   d i f f e r e n c e s   e x c e e d e d   t h e   c r i t i c a l  

L e a s t   S i g n i f i c a n t  R a n g e   v a l u e s .  Due t o   t h e   s p u r i o u s   l o c a t i o n  

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

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

A l t h o u g h   t h e   c o l l e c t i o n s  made w i t h   t h e   s u r f a c e   t r a w l  

i n c l u d e d  some n e k t o n ,   t h e   m a j o r i t y   o f   t h e   a n i m a l s   w e r e  

p l a n k t o n i c .   H o w e v e r ,   t h e   r e l a t i o n s h i p   b e t w e e n   d e n s i t y  



( F i g u r e  4 . 1 4 )  a n d  b i o m a s s   ( F i g u r e  4 .  1 5 )  was q u i t e   d i f f e r e n t  

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

3 4 7  2 1 3 9 . 5  s p e c i m e n s / m 3 ,  w a s  o v e r  30 t i m e s   t h a t   i n   A u g u s t  

(mean = 1 0 . 4  2 2 . 2 0 ) .  However ,   the   Ju1 ,y   b iomass  was  

s u b s t a n t i a l l y   s m a l l e r  (mean = 0 . 1 7  2 0 ,060  g/m ) t h a n   t h e  

A u g u s t   a v e r a g e  o f  0 . 9 4  + 0.180  g /m . T h i s   p a t t e r n  

r e s u l t e d   f r o m   t h e   g r e a t   a b u n d a n c e  o f  smal  1 M e t r i d i a  Zonga 
i n .   J u l y ,   c o m p a r e d   t o   t h e i r   g e n e r a l   a b s e n c e   i n   A u g u s t  

c a t c h e s ,   a n d   t h e   p r e s e n c e  o f  numerous  AgZan8ha s p .  i n  

A u g u s t .  

3 
3 

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

c a t c h e s   d r o p p e d  f rom 1 . 9 6  0 .045  i n  J u l y   t o  1 . 2 8  f 0 . 0 5 3  

i n   A u g u s t   ( F i g u r e  4 . 1 6 ) .  S i n c e   t h e   e q u i t a b i l i t y   i n d e x  

d r o p p e d  from a n   a v e r a g e   o f  0 . 4 9  0 . 0 1 2   t o  0 . 3 2  % 0 . 0 1 4  

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

d i v e r s i t y   i n d e x   i s   a t   l e a s t   p a r t i a l l y   d u e   t o  a l e s s   e v e n  

d i s t r i b u t i o n   o f   t h e   a b u n d a n c e  among t h e   v a r i o u s   t a x a .  

S t a t i o n  2 0 2 - 1  w a s   n o t e w o r t h y   f o r   h a v i n g   t h e   l o w e s t   d i v e r s i t y  

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

1 .49 ,  e q u i t a b i l i t y  = 0 . 4 0 ;  A u g u s t ,   d i v e r s i t y  = 0,738, 

e q u i t a b i l i t y  = 0 . 1 8 ) .  

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

s t a t i o n s   ( F i g u r e  4 . 1 6 )  p r o v i d e d   a s s o c i a t i o n s   h a v i n g   n o  

p a r t i c u l a r   p a t t e r n   r e l a t i v e  t o  t h e   l s s e r k   s i t e .   I n s t e a d  

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

f r o m  random l o c a t i o n s .   J u l y   c l u s t e r s   w e r e   l a r g e l y   d e t e r -  

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

n a u p l i  i p r e s e n t  a t  a n y   o n e   s t a t i o n .   F o r   e x a m p l e ,   t h e  

g r o u p i n g   f r o m  0 2 2 - 1  t o   2 9 2 - 1   e n c o m p a s s e d  5 s t a t i o n s   w h e r e  

t h e   t o t a l   c a t c h   i n c l u d e d   f e w e r   t h a n  1,000 t r o c h o p h o r e s ,  5 ,000 

c o p e p o d i d s   a n d  7 ,000  n a u p l i i .  On t h e   o t h e r   h a n d ,   s t a t i o n  

2 9 2 - 3 ,  t h e   s t a t i o n   t h a t  was t h e   m o s t   d i s s i m i l a r  t o  t h e  
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Figure 4.14: Abundance ( numbers/m3) of Zooplankton 
the Isserk collected by surface trawl in 

F- 27 area, 1977 - 
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Figure 4.15 : Biomass (wet wt./m3) of ZOOphnkton 
collected by surface trawl in the lsserk 
F-27 area, 1977 
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Figure 4.16: Cluster  analysis  and  diversity indices 
for Zooplankton  community  composition 
in the vicinity of lsserk F-27, 1977 
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a b o v e   g r o u p i n g ,  was u n i   q u e   b e c a u s e   o f   t h e   p r e s e n c e  o f  15762 

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

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

g r o u p i n g   t o   t h e   l e f t  o f  t h e   d e n d o g r a m   ( F i g u r e   4 . 1 6 )   , 0 2 2 - 1  

t o  0 2 2 - 2 ,  i n c l u d e d   s t a t i o n s   h a v i n g   l e s s   t h a n   6 , 0 0 0   n a u p l i i  

b u t  20,000 t o  30 ,000 c o p e p o d i d s .   S t a t i o n s  022-3 a n d  2 0 2 - 4 ,  

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

numbers  o f  b o t h   c o p e p o d i d s   a n d   n a u p l i i   ( i . e .   o v e r  90 ,000 and 

1 2 , 0 0 0  r e s p e c t i v e l y ) .  

4 . 3 . 3  Benthic Inuertebrates 

The ben th si.^ i n v e r t e b r a t e s  o f  t h e  l s s e r k  F - 2 7  a r e a   i n c l u d e  

r e p r e s e n t a t i v e s  o f  10 p h y l a   c o n s i s t i n g  of 7 classes and   an  

e s t i m a t e d  79 s p e c i e s   ( T a b l e  4 . 5 ) .  C o m b i n e d   r e s u l t s   f r o m  

t h e  16 s t a t i o n s   s a m p l e d   i n   J u l y   a n d   A u g u s t ,  1977, i n d i c a t e  

t h a t  t h e  p o l y c h a e t e s   ( s e g m e n t e d   w o r m s )   w i t h  29 s p e c i e s  

( 3 7 % ) ;   t h e   f o r a m i n i f e r a n s  (CaCO / s i  1 i c a   s h e 1   l e d   p r o t o z o a n s )  

w i t h  1 1  s p e c i e s  ( 1 4 % ) ;  t h e   p e l e c y p o d s   ( b i v a l v e s )  w i t h  8 
s p e c i e s  ( 1 0 % ) ;  t h e   g a s t r o p o d s   ( s n a i l s )   w i t h  7 s p e c i e s  ( 9 % ) ;  
t h e   c o p e p o d s  ( s m a l l  c r u s t a c e a n s )   w i t h  6 s p e c i e s  (8%); and  

t h e   g a m m a r i d   a m p h i p o d s   ( C o m p r e s s e d   s h r i m p - l i k e   c r u s t a c e a n s )  

w i t h  4 s p e c i e s  (5%) a c c o u n t e d  f o r  a b o u t  83% o f   t h e   t o t a l  

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

collected p c r   s t a t i o n   d c c l i n c d   s l i g h t l y   f r o m  a J u l y  ncan  o f  

26 .82  0.25 ( n  = t h )  t o  an  aver::cc of  2 3 . 0 2  i.l;'l ( n = l 5 )   i n  

A u g u s t   ( F i g u r e  ' 1 ,  1 7 ) .  

3 

T h e   f o r a m i n i f e r a n  E l p h i d i e l l a  a r c t i c a  d o m i n a t e d   t h e   b e n t h i c  

f a u n a ,   a c c o u n t i n g   f o r   o v e r  50% o f  t h e   t o t a l   c a t c h e s   i n   J u l y  

a n d   A u g u s t   ( F i g u r e  4 . 1 8 ) .  S u b s t a n t i a l l y  less a b u n d a n t , b u t  



TABLE 4.5 BENTHIC T A X A  C O L L E C T E D  i N  THE ISSERK F-27 AREA,  1977 

P H Y L U H  CLASS O R  SUBCLASS O R D E R ,  SUBORDER O R  G E N U S  - SPECIES TEMPORAL O C C U R R E N C E  
FAM I LY J u l y  A u g u s t  

P r o t o z o a  Rh i zopoda   Fo ram i n i f e r a  

P l a t y h e l -   T u r b e l   l a r i a  
m i n t h e s  

Neme r t e a  

Nematoda 

Anne 1 i d a  P o l y c h a e t a  Fam. N e p  t h y  i dae 
L u m b r i n e r i d a e  

Ma 1 dan i dae 

C i r r a t u l i d a e  

Te r e b e  1 1 i dae 

E l p h i d i e l   l a   a r c t i c a  
H i p p o c r e p i n a  s p .  
C o r n u s p i r a   i n v o l v e n s  
T r i  l o c u l  i n a  s p .  
P s e u d o p o l y r n o r p h i n a  s p .  
B u l i m i n a   a u r i c u l a t a  
B u l l m r n a  s p .  
M i l i a m m i n a   l a t a  
' M l l l a m m t n a  s p .  
G l o b u l  i rnina p a c i f i c a  
U n i d e n t i f i e d   f o r a m i n e -  

f e r a n  

U n i d e n t i f i e d  

U n i d e n t i f i e d  

U n i d e n t i f i e d  

M i c r o n e p t h y s  s p .  
L u m b r i n e r e i s   f r a q i l i s  
L u m b r i n e r e i s  s p .  
P r a x i  1 l e 1  la p r a e t e r -  

P r a x i l l e l l a  s p .  
C i r r a t u l u s  s p .  
C o s s u r a  l o n q i c i  r r a t a  
T h e l e p u s  s p .  
U n i d e n t i f i e d  

m i s s a  

x x  
X 

x x  
x 
x 
X 
X - 
X 
X 

X 

X 

X 

X 

x x  
X 
X 

X 
X 

x x  
X 

x x  
X 

xx 
X 

x x  
X 

X - 
- 
X 

X - 
- 

X 

- 

X 

x x  - 
X 

X - 
x x  

X 

x x  - 



P H Y L U M  C L A S S  O R  S U B C L A S S  O R D E R ,  S U B O R D E R  O R  G E M U S  - S P E C I E S  TEMPORAL OCCURRENCE 
FAM I L Y  J u l y  A u g u s t  

A r t h r o p o d a   C r u s t a c e a ,  Sub- 
c l a s s   O s t r a c o d a  

S u b c l a s s   C o p e p o d a   C a l a n o i d a  

S u b c l a s s   M a l a -   A r n p h i p o d a , s u b o r d e r  
c o s t r a c a  H y p e  r i  i dea 

Farn H y p e r i  i dae 

Suborder   Garnrnar idea 
Farn Ca l  1 i o p i  i d a e  

L y s  i anass i dae 
L e u c o t h o i  dae 
l s a e i d a e  

Cumacea 

Euphaus i a c e d  

1 s o p o d a  

Tana i dacea 

C y t h e r e i s  s p .  
L o x o c o n c h a  s p .  

M e t r i d i a  lonaa 
M e t r i d i a   a l a c i a l i s  
Ca 1 anus  hype  r b o r e u s  
C a l a n u s   q l a c i a l  i s  
P s e u d o c a l a n u s  m i n u t u s  
U n i d e n t i f i e d   c a l a n o i d a  

U n i d e n t i f i e d  ( H y p e r i a ?  
SP.) 

U n i d e n t i f i e d   g a m m a r i d  
Orchornene s p .  
L e u c o t h o e  s p .  
P o d o c e r o p s  i s s p .  

D i a s t y l o p s i s  s p .  
U n i d e n t i f i e d  cumacean 

xx 
x x  

x x  
X - 
X - 
X 

X 

X 

X - 
X 

X 

X 
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Figure 4.17 : Spatial  variation in total number Of 

Benthic  species in- the lsserk F-27 
area during July and August ,1977 

I 

JULY 

AUG U Sf 

- 
- 

2 3  

022 
- 

I 
4 2 3  - 4 

- 

J 
. . .  

" !  1 2 3  
112 202 

STATION 

I 

I 

1 



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

Micronepthys  s p . ,   t h e   g a s t r o p o d  R e t u s a  o b t u s a ,  a n d   t h e   t w o  

o s t r a c o d s  C y t h e r e i s  sp .   and  Loxoconcha 5p.   The  copepods 

M e t r i d i a  Zonga a n d  Catanus g l a c i a l i s  w e r e   a b u n d a n t   o n l y  

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

f o r   o v e r  6 %  o f   t h e   c a t c h e s   f o r   J u l y   a n d   A u g u s t   r e s p e c t i v e l y .  

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

c o m b i n e d   s t a t i o n s  was g r e a t e r   i n   J u l y ,   w i t h  a mean o f  

26182   236 .2  ( n = 1 6 )  i n d i v i d u a l s / m  , t h a n   i n   A u g u s t   w h i c h  

a v e r a g e d   o n l y  16062 2 0 9 . 4   ( n = 1 5 )   i n d i v i d u a l s / m  . S p a t i a l  

2 

2 

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

4 . 1 9 .  R e l a t i v e l y   l o w   d e n s i t i e s   ( 6 2 4 - 2 0 0 0 / m  ) i n   J u l y   a t  

s t a t i o n s   0 2 2 - 3 ,   1 1 2 - 1 ,   1 1 2 - 2 ,  2 0 2 - 1  a n d   2 9 2 - 1   w e r e  

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

arctica. I n   a d d i t i o n ,   t h e r e  w a s  a d e c r e a s e d   a b u n d a n c e   o f  

t h e   o s t r a c o d s  C y t h e r e i s  s p .  and  Loxoconcha s p .  a t   s t a t i o n  

0 2 2 - 3   a n d  of a l l   b e n t h i c   s p e c i e s   a t   s t a t i o n   2 9 2 - 1 .   T h e  

l o w   d e n s i t i e s   a t   s t a t i o n s   0 2 2 - 3 ,  2 0 2 - 1  a n d   2 9 2 - 1  may be  

r e l a t e d   t o   t h e   u n u s u a l l y   h i g h   p r o p o r t i o n s  ( 8 7 %  t o  9 8 % )  o f  

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

f o r   t o t a l .   c a r b o n   a n d   t o t a l   o r g a n i c   c a r b o n  ( s e e  A p p e n d i x  I I ;  

T a b l e  4 . 1 ) .  

2 

T h e   h i g h   d e n s i t i e s   ( 3 0 0 0 / m  ) shown i n   F i g u r e  4 . 1 9  w e r e  
2 

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

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

Micronepthys  s p . ,  t h e   p e l e c y p o d  P. yoZd ieZZa ,  a n d   t h e  

copepod  M. Zonga a t   s t a t i o n   0 2 2 - 4 ;  o f  P. yoZd ie lZa  a t  

s t a t i o n   1 1 2 - 4 ;   a n d  of t h e   o s t r a c o d s  C y t h e r e i s  sp.  and  

Loxoconcha s p .  a t   s t a t i o n   2 0 2 - 4   a l s o   c o n t r i b u t e d   t o   h i g h  

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

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

d e n s i t y  a t  s t a t i o n  022-3, w h e r e  a h i g h   p r o p o r t i o n  o f  sand  

w a s  f o u n d ;   a n   u n u s u a l   e v e n t   f o r  a s t a t i o n  so d i s t a n t  from 
t h e   i s l a n d  s i t e .  A l t h o u g h  i t  i s   p o s s i b l e   t h a t   o b s e r v e d  

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

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

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

R e l a t i v e l y   l o w   b e n t h o s   d e n s i t i e s   ( 1 9 6 - 9 9 2 / m  ) i n   A u g u s t   a t  

s t a t i o n s  1 1 2 - 1 ,  202-3, a n d  292-3 ( F i g u r e  4 . 1 9 ) ,  a s   w i t h  

t h e   J u l y   s a m p l e s ,   w e r e   a s s o c i a t e d   w i t h   l e s s   a b u n d a n t  E .  
arctica, a l t h o u g h   t h e r e  was a l s o  a s i g n i f i c a n t   r e d u c t i o n  

i n   a l l   s p e c i e s   a t   s t a t i o n  2 9 2 - 3 .  F u r t h e r m o r e ,   s i m i l a r  t o  

J u l y ,   t h e   e x t r e m e l y   l o w   v a l u e s   a t   s t a t i o n s  1 1 2 - 1  a n d  292-3 

i n  A u g u s t   w e r e   a s s o c i a t e d   w i t h   h i g h   p r o p o r t i o n s  ( 9 2 %  9 8 % )  
o f  s a n d   a n d   t h e   l o w   t o t a l   c a r b o n   a n d   t o t a l   o r g a n i c   c a r b o n .  

H i g h   d e n s i t i e s  (>2000/m ) shown i n   F i g u r e  4 . 1 9  w e r e  also 
r e l a t e d   t o   t h e   a b u n d a n c e  o f  E .  arctica , b u t   h i g h   n u m b e r s  

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

t r e n d  o f  i n c r e a s i n g   d e n s i t y   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   i s l a n d   t h a t  was o b s e r v e d   i n   t h e   J u l y   d a t a   ( F i g u r e  4 . 1 9 ) ,  

i s  also p r e s e n t   i n   A u g u s t  f o r  a l l   f o u r   t r a n s e c t s .   H o w e v e r ,  

d e s p i t e   t h e   o c c u r r e n c e  o f  t h i s   " t r e n d "  i n  b o t h   s e t s  of d a t a ,  

i t  i s   n o t   p o s s i b l e   t o   c o n f i r m   t h i s   p a t t e r n   s i n c e  some o f  

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

2 

2 

Mean w e t   b i o m a s s  f o r  a l l   J u l y   s t a t i o n s  was 1 2 . 4  1 . 4 2  

g/m2 ( n = 1 6 )   w h i c h   w a s   a b o u t  30% g r e a t e r   t h a n   t h e   a v e r a g e   o f  

9 . 1  2 0 . 8 0  g / m 2   ( n = 1 5 )   i n   A u g u s t .   T h i s   p a t t e r n  i s  

c o n s i s t e n t   w i t h   t h e   h i g h e r   b e n t h o s   d e n s i t i e s   o b s e r v e d   i n  

J u l y .   A n a l y s i s   o f   t h e   f a u n a l   c o m p o s i t i o n  among s t a t i o n s  



c l e a r l y   i n d i c a t e d   t h a t  g r e a t e r  abundance  o f  t h e   b i v a l v e  

P. yoZdieZZa i n  J u l y   t h a n   i n   A u g u s t  was t h e   c a u s e   o f  

F i g u r e   4 . 2 0   i l l u s t r a t e s   t h a t   t h e r e  was c o n s i d e r a b l e  

v a r i a t i o n   i n   b e n t h i c   b i o m a s s  among s t a t i o n s   f o r  b o t h  J u l y  

a n d   A u g u s t .   H o w e v e r ,   w h e n  t h e s e  v a r i a t i o n s  were e x a m i n e d  

u s i n g  a two-way A N O V A  ( A p p e n d i x  V b ) ,  w i t h   t r a n s e c t   l o c a t i o n  

( J u l y  F, = 1 , 2 5 8 ;   A u g u s t  F s  0.443; F O a o 5  ( 3 , 6 0 )  = 2.76; 
p >  0.05)  a n d   d i s t a n c e   f r o m   t h e   i s l a n d   s i t e   ( J u l y  F = 1 .256 ;  S 
A u g u s t  Fs = 0.886; F o m o 5  ( 3 , 6 0 )  = 2 . 7 6 ;  P > O . O 5 )  a s   t h e  

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

e i t h e r   s a m p l i n g   p e r i o d .   S i m i l a r l y ,   a l l   f a c t o r s   p o o l e d  

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

( J u l y  F = 1 . 5 5 8 ;  A u g u s t  Fs = 0 . 7 5 6 ;  
P r O . 0 5 ) .  H i g h  b i o m a s s  v a l u e s   g e n e r a l l y   r e f l e c t   t h e  

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

b i v a l v e   m o l l u s c s  ( P .  yoZdieZZa),  copepods  (M. Zonga) and 

p o l y c h a e t a   w o r m s  (Micronepthys  sp .  and TheZepus s p . ) .  

S F 0 . 0 5  ( 1 4 , 6 0 )  
= 1 . 8 6 ;  

S h a n n o n - W e i n e r   d i v e r s i t y   i n d i c e s ,   w h i c h   t a k e   i n t o   a c c o u n t  

t h e   a b u n d a n c e  o f  i n d i v i d u a l s   a s   w e l l   a s  t h e  number o f  t a x a ,  

h a d   o v e r a l l  means of 2 . 7 k  O .  1 4  ( n = 1 6 )   a n d  2.7 f O. 10 

( n = l 5 )   f o r   J u l y   a n d   A u g u s t   r e s p e c t i v e l y .  
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F u r t h e r m o r e ,   o v e r a l l  mean e q u i t a b i l i t y   i n d i c e s  f o r  J u l y   a n d  

A u g u s t   w e r e  0 . 5 6  f 0.029 a n d  0 . 5 7  0.029 r e s p e c t i v e l y .  

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

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

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

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

d i s t r i b u t i o n  of i n d i v i d u a l s  among t h e   v a r i e d   t a x a .   H o w e v e r ,  

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

among s t a t i o n s   d u r i n g   e a c h   s a m p l i n g   m o n t h   ( F i g u r e  4 . 2 1 ) .  

i n d e x   v a l u e s   g e n e r a l l y   e x c e e d e d  2.00 a n d   r e a c h e d  a maximum 

o f  2.5 a t   s t a t i o n  202-3 i n   A u g u s t .   T r a n s e c t  202 s t a t i o n s  

g e n e r a l l y   h a d   t h e   h i g h e s t   d i v e r s i t y   v a l u e s   d u r i n g   J u l y   a n d  

A u g u s t   w i t h  mean i n d e x   v a l u e s  o f  3.12 0 . 2 3  and  2 . 9 9 5  0 .16  

( S . D .  = 0 . 3 2 )  r e s p e c t i v e l y .  

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

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

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

S h a n n o n - W e i n e r   d i v e r s i t y   v a l u e s   f o r   t r a n s e c t  1 1 2  f o r   J u l y .  

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

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

E .  a r c t i c a ,  P .  y o l d i e l l a ,  Micronepthys  s p .  and  Loxoconcha 
s p .  H o w e v e r ,   t h e   i n v e r s e   r e l a t i o n s h i p  w a s   a p p a r e n t   f o r  

t r a n s e c t  2 9 2  d u r i n g   J u l y   a n d   A u g u s t ,   w i t h   h i g h e r   d i v e r s i t y  

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

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

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

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

( F i g u r e   4 . 2 1 ; A p p e n d i x  V C ) .  T h i s   a n a l y s i s   s h o w e d   n o  

p a t t e r n   i n   r e l a t i o n   t o   d i s t a n c e   f r o m   t h e   i s l a n d .   F o r  

envlrocon 
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e x a m p l e ,   u s i n g   t h e   s i x t h   a s s o c i a t i o n  s t e p  t o   o b t a i n   t h e   s u b -  

g r o u p i n g s ,   t h e  16 s t a t i o n s   i n   J u l y   f o r m e d  7 i n d i v i d u a l  

c l u s t e r s .   T h e   l a r g e s t  of t h e s e   c l u s t e r s   ( b )   c o n t a i n s   a l l  

s t a t i o n s  f rom t r a n s e c t  1 1 2  p l u s   s t a t i o n s  022-3 and 2 0 2 - 2 .  

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

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

E .  arctica ( 2 9 0  - 3 1 0   i n d i v i d u a l s ) .   D i v e r s i t y   i n d e x  

v a l u e s   w e r e   a l s o   a l i k e ,   r a n g i n g   f r o m  2 . 2  t o  2 . 9 .  T h e   n e x t  

l a r g e s t   c l u s t e r   ( a )   c o n t a i n e d  3 s t a t i o n s   f r o m   t r a n s e c t  

022  ( 1 ,  2 a n d  4 )  p l u s  2 .  s t a t i o n s   f r o m   t r a n s e c t  2 9 2  ( 2  and  3 1 . .  
T h e s e   s t a t i o n s   a l l   h a d   i n t e r m e d i a t e   n u m b e r s   o f  E .  a r c t i c a  
( 4 0 0  5 5 0 ) .  T h e   r e m a i n i n g  5 c l u s t e r s   e a c h   c o n t a i n e d   o n e  

s t a t i o n .   A l t h o u g h   c l u s t e r s   c ,   d ,  e and  f a l l   h a d   h i g h  

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

c h a d   e x t r e m e l y   l o w   n u m b e r s   o f  E .  arctica ( 2 8 )  and a 

r e l a t i v e l y   h i g h   a b u n d a n c e   o f   t h e   c o p e p o d  M. Zonga ( 1 2 3 ) ;  

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

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

C h a r a c t e r i z e d  by a v e r y   l o w   a b u n d a n c e   o f   a l l   s p e c i e s ;   a n d  

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

( S t a t i o n   2 9 2 - 4 )  h a s  a b u n d a n t  E. a r c t i c a  (900 )   and   an  

e x t r e m e l y   l o w   d i v e r s i t y .  

A s  w i t h   t h e   J u l y   c l u s t e r s ,   t h e   A u g u s t   a s s o c i a t i o n s  show  no 

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

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

s i x t h   a s s o c i a t i o n   s t e p   t o   o b t a i n   t h e   s u b - g r o u p i n g s ,  a t o t a l  

of 7 c l u s t e r s   r e s u l t e d .   T h e s e   c l u s t e r s   w e r e   l a r g e l y  

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

e x a m p l e ,   c l u s t e r  g i s  c o m p r i s e d   o f   s t a t i o n  0 2 2 - 4  w h i c h  was 

d o m i n a t e d   b y  t h i s  f o r a m i n i f e r a n s p e c i e s  ( 5 1 9 )  a n d   a l s o   h a d  

t h e   l o w e s t   d i v e r s i t y   o f   a l l   s t a t i o n s .   C l u s t e r  d ( s t a t i o n s  



1 1 2 - 1   a n d   2 9 2 - 3 )   o n   t h e   o t h e r   h a n d   h a d   t h e   l o w e s t   a b u n d a n c e  

of E ,  a r c t i c a  ( 6  - g ) ,  a l t h o u g h  i t  i s   c h a r a c t e r i z e d   b y   v e r y  

l ow   numbers  o f  a l l   s p e c i e s .   S t a t i o n s  2 0 2 - 1  a n d   2 0 2 - 4   o f  

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

n u m b e r s   o f  E .  arctica, and  a s u b s t a n t i a l l y   g r e a t e r   a b u n d a n c e  

o f   t h e   p o l y c h a e t a  Micronepthys  s p .  T h e   l a r g e s t   c l u s t e r ,  f ,  

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

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

copepod  C. g Z a c i a l i s  a n d   t h e   p o l y c h a e t e  MCcronepthys a p .  

a c c o u n t  f o r  t h e   i n d i v i d u a l   g r o u p i n g  o f  s t a t i o n   2 9 2 - 1   i n  

c l u s t e r   c .  

4 . 3 . 4  F i s h  

A t o t a l  o f  6 s p e c i e s   w e r e   c a p t u r e d   b y   g i l l n e t s   i n   t h e   l s s e r k  

F - 2 7   s t u d y   a r e a   d u r i n g   J u l y   a n d   A u g u s t ,  1 9 7 7  ( T a b l e  4 . 6 ) .  
Common a n d   g e n e r i c  names o f  t h e s e   a r e   p r e s e n t e d   i n   A p p e n d i x  

VI a l o n g   w i t h   t h e   c a t c h   d a t a .   T h e   a n a d r o m o u s   A r c t i c   c i s c o  

n u m e r i c a l l y   d o m i n a t e d   t h e   c a t c h   w i t h  19 i n d i v i d u a l s  

s a m p l e d   i n   J u l y  ( 9 0 . 5 % )  and 2 n e t t e d   i n   A u g u s t   ( 4 0 % ) .   O n l y  

1 e x a m p l e  o f  e a c h  o f  t h e   r e m a i n i n g  5 s p e c i e s  was samp led  

d u r i n g   t h e   s t u d y .  A t o t a l  o f  2 1   f i s h   w e r e   s a m p l e d   i n   J u l y ,  

compared t o  a c a t c h   o f   o n l y  5 f i s h  i n  A u g u s t .   T h e   m a j o r i t y  

o f  t h e s e   s p e c i m e n s   w e r e   m a t u r e   a d u l t s   g r e a t e r   t h a n  4 y e a r s .  

H o w e v e r ,   t h e   o n e   A r c t i c   c o d   t h a t  was c o l l e c t e d  w a s  i m m a t u r e  

( 1  y e a r )   a n d   t h e   s i n g l e   A r c t i c   c h a r  was o n l y  2 y e a r s .  

A t o t a l  o f  1 3  f i s h   s t o m a c h s   w e r e   e x a m i n e d   a n d   t h e   r e l a t i v e  

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

T a b l e  4 . 7 .  T h e   m a r i n e   g a s t r o p o d  Limacina h e l i c i n a  o c c u r r e d  

i n   t h e   m o s t   s t o m a c h s ,   b u t   c o p e p o d s ,   a m p h i p o d s   a n d   e u p h a u s i i d s  

w e r e  also common f o o d  i t e rns .   F rom  these   da ta ,  i t  a p p e a r s  

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



CATCH FROM I S S E R K  F-27 A R E A ,  1 9 7 7  

A r c t i c   A r c t i c  A r c t i c  F o u r h o r n  L e a s t  B a r t a  i 1 
Sample S t a t i o n  c i  S C 0  Char Cod S c u l p i n  c i  S C 0  S n a i l f i s h  

J u l y  
022-3 - - 
022-4 - - - 1 

- - - - 
- - 

2 0 2 - 3  
2 0 2 - 4  

5 
5 

1 - 1 - 
2 0 2 - 3  
2 0 2 - 4  

1 - 

TOTAL . 2 1 1 
PERCENT 4 0  20 2 0  - 

- - 1 - 2 0  

TOTAL CATCH 21 1 1 1 1 1 
PERCENT 80 .8  3 .8  3 . 8  3 . 8  3 . 8  3 . 8  



T A B L E  4.7 F R E Q U E N C Y  OF O C C U R R E N C E  OF VARIOUS 
F I S H  FOOD ORGANISMS, 1 9 7 7  

F i s h  Food Organism  Number  o f  F i s h  Stomachs 

Polychaeta 
G a s t r o p o d a  

Pe l e c y p o d a  

Copepoda 

Gammari dea  

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

Tunicata 
H o r n o p t e r a   ( T e r r e s t r i a l  insect) 

Empty 

2 

1 1  

1 
4 
4 
4 
1 

1 

1 



A l  t h o u g h  r a r e   i n   o c c u r r e n c e ,  

c a p t u r e d   i n   t h e  s u r f a c e  t r a w l  

w r y m o u t h  (DeZoZepis g i g a n t e a )  
2 p l e u r o n e c t i f o r r n e s   ( f l a t f i s h  

l a r v a l   f i s h e s   w e r e   a l s o  

. S e v e n   l a r v a e   o f   t h e   g i a n t  

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

l a r v a e   w e r e   s a m p l e d   i n  J u l y .  

I n   a d d i t i o n ,  1 C o t t i d a e   ( s c u l p i n )   l a r v a   a n d   a b o u t  6 
u n i d e n t i f i e d   l a r v a l   s p e c i m e n s   w e r e   c o l l e c t e d .  

( C E  3559) 95 
envirocon 
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5.0 D I S C U S S I O N  

5 . 1  P h y s i c a l   D a t a  

5 . 1 . 1  Climatology 

B e r r y  " e t   a l .  ( 1 9 7 5 )  a n a l y z e d  10 t o  1 5  y e a r s   o f   c l i m a t i c  

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

a r o u n d   t h e   s o u t h   B e a u f o r t   S e a .   T h e y   f o u n d   t h a t   w i n d  

v e l o c i t i e s   w e r e   u s u a l l y   l i g h t   f r o m   J u n e   t h r o u g h   A u g u s t .  

H o w e v e r ,   w i n d   s p e e d s   i n   e x c e s s  o f  50 km/hr d i d   c o m p r i s e  

4% o f  t h e   A u g u s t   v e l o c i t i e s .   C e r t a i n l y ,   t h e   v e l o c i t i e s  

d u r i n g   t h e   l s s e r k   s t u d y   w e r e   l o w   m o s t  o f  t h e   t i m e .   T h e  

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

w i n d s   w e r e   e n c o u n t e r e d .   S p e e d s  u p  t o  7 0   k m / h r   f r o m   t h e  

n o r t h w e s t   w e r e   r e c o r d e d   a t   T u k t o y a k t u k   o n   A u g u s t   2 7  

( B r i s t o w ,  1 9 7 7 ) .  T h i s   c o m p a r e s   w i t h   t h e  80 k m / h r   w i n d s  

n o t e d  a t  I s s e r k .  

5 .  1 .2 Tsmperature  and S a l i n i t y  P r o f i l e s  

V e r t i c a l   s t r a t i f i c a t i o n   d u r i n g   t h e  summer i s  a common 

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

o f   t h e   B e a u f o r t  Sea ( H e r l i n v e a u x   a n d   d e   L a n g e  Boom, 1 9 7 5 ) .  
P r o f i l e s   m e a s u r e d   n e a r   t h e   l s s e r k   b l o c k   i n   e a r l y   S e p t e m b e r ,  

1976 ( O w e n s ,   1 9 7 6 )   w e r e   h i g h l y   s t r a t i f i e d ,  a s  o b s e r v e d   i n  

J u l y ,  1 9 7 7 .  H o w e v e r ,   s u r f a c e  t o  b o t t o m   d a t a   w e r e   h o m o g e n -  

e o u s   i n   A u g u s t ,  1 9 7 7 .  P r o f i l e s   n e a r   A r n a k  L - 3 0  t a k e n   i n  

1976  h a d   s i m i l a r   t e m p o r a l   c h a n g e s  t o  t h e  1 9 7 7  l s s e r k   f i n d -  

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

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

l a r g e l y  a f u n c t i o n  o f  M a c k e n z i e   R i v e r   d i s c h a r g e ,   w i n d s   a n d  

( C E  35591 96  
envtrocon 
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a i r   t e m p e r a t u r e .  

M o n i t o r i n g  a t  t h e   A r n a k   s i t e   i n d i c a t e d   t h a t   h y d r a u l i c  

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

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

c h a r g e   p l u m e   ( M a c D o n a l d   a n d   C a m b e r s ,  1 9 7 7 ) .  A s i m i l a r  

e f f e c t  was n o t  d e t e c t e d   a t   l s s e r k  F - 2 7 .  

5 . 1 . 3  Water Currents  

N o r t h   o f   t h e   c o n t i n e n t a l   s h e l f   t h e   o c e a n   c u r r e n t s   f l o w  

w e s t w a r d   a t   0 . 0 1  t o  0.05 m / s e c .  i n   a c c o r d a n c e   w i t h   t h e  

c l o c k w i s e   B e a u f o r t   G y r e   ( H e r l i n v e a u x   a n d   d e   L a n g e  Boom, 

1 9 7 5 ) .  H o w e v e r ,   o n   t h e   c o n t i n e n t a l   s h e l f   t h e   c u r r e n t s  

a r e   v a r i e d   a n d   l e s s   p r e d i c t a b l e .  T h i s  i s  a p p a r e n t  when 

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

c o l l e c t e d   d u r i n g  1976 i n   t h e   A r n a k  L-30 a r e a   ( M a c D o n a l d   a n d  

Cambers, 1 9 7 7 ) .  B o t h   i n v e s t i g a t i o n s   o b s e r v e d   s i m i l a r  

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

w e r e   u s u a l l y   i n   n e a r   o p p o s i t e   d i r e c t i o n s .  

A s t u d y   d u r i n g  t h e  summer o f  1 9 7 4  ( M a c N e i l   a n d   G a r r e t t ,  

1 9 7 5 )  i n d i c a t e d   t h a t   d i s t i n c t   c i r c u l a t i o n   p a t t e r n s   e x i s t   o n  

t h e   s h e l f   u n d e r   d i f f e r e n t   w i n d   c o n d i t i o n s .  When t h e   w i n d  

i s  e a s t e r l y   t h e n  t h e  s u r f a c e   c u r r e n t   n o r t h  o f  P u l l e n  

i s l a n d   f l o w 5  t o  t h e   w e s t   a t  0 .03  t o  0 . 5  m / s e c .   F o l l o w i n g  

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

n o r t h w e s t   d i r e c t i o n .   S u c h   w i n d   a n d   s u r f a c e   c u r r e n t  

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

1 9 7 7  when t h e   v e l o c i t y   a v e r a g e d  0 .26  m/sec .   However  , 
M a c N e i l   a n d   G a r r e t t  ( 1 9 7 5 )  a l s o   n o t e d   t h a t   d u r i n g   n o r t h w e s t  



r 

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

a s  w a s  o b s e r v e d   a t   A r n a k  L-30 i n  1976 .  T h e r e f o r e ,   t h e  

s u r f a c e   c u r r e n t s ,   w h i c h   a r e   c h i e f l y   w i n d   d r i v e n ,  will be 

h i g h l y   v a r i a b l e   a n y w h e r e   o n   t h e   s h e l f .  A s  a r e s u l t ,   n o n -  

c o n t i n u o u s   c u r r e n t   m o n i t o r i n g  will n o t   n e c e s s a r i l y   r e f l e c t  

t h e   p r e d o m i n a n t   c u r r e n t   p a t t e r n s .  Still, a r e v i e w  o f  1977 
c l i m a t o l o g i c a l   d a t a   c o l l e c t e d   a t   T u k t o y a k t u k   A i r p o r t  

( B r i s t o w ,  1 9 7 7 )  i n d i c a t e d   t h a t   J u l y   w i n d s   w e r e   a l m o s t   a l w a y s  

f r o m   a n   e a s t e r l y   d i r e c t i o n .   T h e r e f o r e ,   t h e   w e s t e r l y   s u r -  

f a c e   c u r r e n t   o b s e r v e d   a r o u n d   l s s e r k   a t   t h e   e n d  o f  J u l y  was . 
p r o b a b l y   t y p i c a l  o f  t h e   e n t i r e   m o n t h .  On t h e   o t h e r   h a n d ,  

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

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

c u r r e n t s   i n  t h e  l s s e r k   a r e a  may h a v e   f o l l o w e d   d i r e c t i o n s  

o t h e r   t h a n   t h o s e   o b s e r v e d   a t   t h e   e n d   o f   t h a t   m o n t h .  

H u g g e t t  " e t  a l .  ( 1 9 7 5 )  e x a m i n e d   b o t t o m   c u r r e n t s   i n   t h e   s o u t h  

B e a u f o r t  Sea a n d   f o u n d   t h a t   t h e y   u s u a l l y   f l o w e d  i n  an 

e a s t e r l y   d i r e c t i o n , a s  w a s  n o t e d   i n   t h e   p r e s e n t   s t u d y .   F o r  

examp le ,   one  1 9 7 5  s t a t i o n   l o c a t e d  j u s t  n o r t h  o f  t h e  

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

o f  0 .5  crn/sec t o w a r d s  1 5 9 O T .  Such v e l o c i t i e s   w e r e   m o r e  

t h a n   t w i c e   t h o s e   r e c o r d e d   i n  1 9 7 7  f o r   t h e   l s s e r k   a r e a .   S i n c e  

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

d i r e c t i o n   ( H u g g e t t  - e t  f l . , 1 9 7 5 ) ,  t h e   l o w e r  1 9 7 7  speeds may 

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

t h   i s   s t u d y .  



5 . 1 . 4  Discharge  PZurne, Suspended So lCds  and Water 
Transparency  

The d i r e c t i o n  of t h e   t u r b i d i t y   p l u m e   a t   l s s e r k  F - 2 7  

c o r r e l a t e d   w i t h   t h a t  of t h e   s u r f a c e   c u r r e n t   d i r e c t i o n s .  

M a n i t o r i n g   a t   A r n a k  L - 3 0  a l s o   d e t e c t e d  a s i m i l a r   r e s p o n s e  

( M a c D o n a l d   a n d   C a m b e r s ,   1 9 7 7 ) .   A l t h o u g h   t h e   p l u m e  

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

i n t e r v a l s ,   t h a t   a t   A r n a k   u n d e r w e n t   s u b s t a n t i a l   d i r e c t i o n  

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

c h a n g e s   c h a r a c t e r i z e d   t h e   l s s e r k   a r e a   d u r i n g   t h e   a b s e n c e  

o f  t h e   s t u d y   t e a m ,   t h e n   t h e   l s s e r k   p l u m e   w o u l d   h a v e   s w e p t  a 

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

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

s t u d i e s ,  i t  i s   q u i t e   l i k e l y   t h a t  i t  moved a t  v a r i o u s   t i m e s  

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

The   Augus t   p lume  was   no t  a s  e v i d e n t  a t  l s s e r k   a s  i t  was 

d u r i n g   J u l y ,   d u e   l a r g e l y   t o   h i g h   b a c k g r o u n d   t u r b i d i t y .   I n  

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

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

s u r r o u n d i n g   w a t e r s .  

G r a i n g e r ( l 9 7 4 )   o b s e r v e d   i n   t h e   l s s e r k   b l o c k  a s e c c h i   d e p t h  

o f  o n l y  0 . 3  m f o r   l a t e   J u l y .   D u r i n g   t h e  same m o n t h   b u t   o n  

d i f f e r e n t   y e a r s ,   c o n t r o l   s t a t i o n s  a t  A r n a k  L - 3 0  (MacDona ld  

and  Cambers,  1 9 7 7 )  and  a n o n - p l u m e   s t a t i o n s   a t   l s s e r k  F-27 
h a d   e x t i n c t   d e p t h s   a b o u t  10 t i m e s   g r e a t e r   t h a n  t h i s .  

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

t h a n  0 . 5  m.  S i n c e   t h e   r e d u c t i o n   i n   s e c c h i   d e p t h   c o r r e l a t e s  

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

n e i t h e r   t h i s   s t u d y   n o r   t h e   A r n a k  L - 3 0  s t u d y   f o u n d   p h y t o -  

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

B o r n h o l d  ( 1 9 7 5 )  r e p o r t e d   s u r f a c e   w a t e r   s u s p e n d e d   s o l i d s   i n  

t h e   s o u t h   B e a u f o r t  Sea r a n g e d   f r o m   l e s s   t h a n  0 . 1  t o  1 7  m g / l  

d u r i n g  summer   mon ths .   The   va lues   obse rved  a t  l s s e r k  F-27 

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

R e s u l t s  from 1976 i n   t h e   l s s e r k   b l o c k   ( S l a n e y ,  1 9 7 7 )  f o r  

m i d - A u g u s t   w e r e   s i m i l a r  . t o  t h e  1 9 7 7  o b s e r v a t i o n s .  

The closer one i s  t o  t h e   c o a s t   t h e   h i g h e r   t h e   s u s p e n d e d  

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

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

l s s e r k   s t a t i o n s   t e n d e d   t o   s u p p o r t   s u c h  a t r e n d .   T h i s  

p a t t e r n  i s  due t o  t h e  1 5  x 10 t o n n e s   o f   s e d i m e n t a r y  

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

M a c k e n z i e   R i v e r   ( B o r n h o l d ,   1 9 7 5 ) .   T h e r e f o r e ,   t h e   f u r t h e r  

one  i s  f r o m   t h e   r i v e r   d e l t a ,   t h e   l o w e r  will b e   t h e   s e d i m e n t  

l o a d .  

6 

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

were  a common f e a t u r e  of t h e   l s s e r k   a r e a   a n d   t h e   B e a u f o r t  

Sea i n   g e n e r a l ,   B o r n h o l d   ( 1 9 7 5 )   s p e c u l a t e d   t h a t   t h i s  

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

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

c u r r e n t s   o r   b r e a k i n g   i n t e r n a l   w a v e s .  



5 . 1 . 5  S e d i m e n t  S i z e  Dis tr ;but ion  

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

b y   P e l l e t i e r  ( 1 9 7 5 ) .  He i n d i c a t e d   t h a t   t h e   a r e a   n o r t h  o f  

P u l l e n   I s l a n d   h a d  1 t o  10% sand,  20  t o  40% s i l t  a n d  60 t o  

80% c l a y .  Two s t a t i o n s   s a m p l e d   i n   t h e   l s s e r k   b l o c k   i n  

1976 ( S l a n e y ,  1 9 7 7 )  t e n d e d   t o   t h e   h i g h   s i d e   o f   t h e s e   r a n g e s  

f o r  s a n d   a n d   s i l t ,   a n d   t o   t h e   l o w   s i d e   f o r   c l a y .   M o s t   o f  

t h e  1977 a n a l y s e s   i n d i c a t e d   t h a t   c l a y  was  by f a r  t h e   m o s t  

a b u n d a n t   f r a c t i o n ,   c o m p q s i n g   a b o u t  30%; o f  t h e   s a m p l e .  

T h i s   e x c e e d s   t h e   r a n g e   s u g g e s t e d   b y   P e l l e t i e r   ( 1 9 7 5 )   b u t  

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

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

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

t h e i r   s o u r c e   i n   t h e   M a c k e n z i e   d e l t a .  

5.2 C h e m i c a l   D a t a  

5.2.1 DCssolved Oxygen 

The d i s s o l v e d   o x y g e n   a r o u n d   t h e   l s s e r k   F - 2 7   s i t e  w a s  

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

a r e a   ( G r a i n g e r ,  1 9 7 4 ;  MacDonald  and  Cambers,  1 9 7 7 ;  S l a n e y ,  

1 9 7 7 ) .  I n   a l l   c a s e s ,   t h e   s u r f a c e   c o n c e n t r a t i o n s   d u r i n g  

open w a t e r   p e r i o d s   w e r e   o v e r  100% s a t u r a t i o n   a n d   d e c r e a s e d  

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

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

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

s t u d y   a n d   d u r i n g   c o n s t r u c t i o n  o f  A r n a k  L - 3 0  (MacDona ld   and  

Cambers, 1 9 7 7 ) .  C e r t a i n l y ,   o x y g e n  w a s   a l w a y s   s u f f i c i e n t  

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

( C E  3559) 1 0 1  
envlrocon 



5 . 2 . 2  A l k a l i n i t y  

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

some t y p e s  o f  c o n t a m i n a t i o n  or f o r  t h e  i d e n t i f i c a t i o n   o f  

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

w a t e r s  o f  J u l y ,   p r o b a b l y   o r i g i n a t i n g   f r o m   t h e   M a c k e n z i e  

R i v e r ,   p r o v i d e d   l o w e r   a l k a l i n i t y   v a l u e s   t h a n   d i d   t h e  more 

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

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

s t r a t i f i c a t i o n .   B o t h   t h i s   s t u d y   a n d   o n e   c o n d u c t e d  a t  

A r n a k  L - 3 0  (MacDona ld   and  Cambers ,  1 9 7 7 )  p r o v i d e d   s i m i l a r  

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

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

o t h e r   b y   i n d i c a t i n g   t h a t   d r e d g i n g   a c t i v i t y   d i d  n o t  seem t o  

b e   r e l a t e d  to t h e   v a r i a t i o n s   i n   t h e   a l k a l i n i t y   m e a s u r e m e n t s .  

( C E  3559) 102 
envirocon 
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5.2.3 Nutrients 

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

t h a t  o p e n   w a t e r  N O  - N c o n c e n t r a t i o n s   w e r e   b e l o w  a 

d e t e c t i o n  limit o f   0 . 1   m g / l   ( S l a n e y ,  1 9 7 7 ) .  However ,  

G r a i n g e r  ( 1 9 7 4 ,  1 9 7 5 )  f o u n d   t h a t   s u r f a c e   c o n c e n t r a t i o n s ,  

w h i c h   d e c l i n e   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   c o a s t ,  

a v e r a g e d   a b o u t  0 .035  m g / l   i n   t h e   t o p  5 m f o r   s t a t i o n s   n e a r  

t h e   l s s e r k   b l o c k ,   t h r e e   t o   s i x   t i m e s   h i g h e r   t h a n   t h e  1 9 7 7  
f i n d i n g s .   A l t h o u g h   n o t   a p p a r e n t   i n   t h e   J u l y   m e a s u r e m e n t s  

o f   t h e   p r e s e n t   s t u d y ,   t h e   A u g u s t   v a l u e s   d i d   d e c r e a s e  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   c o a s t .   T h i s  may h a v e  

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

i n f l u e n c e  of  t h e   M a c k e n z i e   R i v e r   d i s c h a r g e   d u r i n g   J u l y ,  

b u t  was o n l y   o n   t h e   f r i n g e   i n   A u g u s t .   T h e r e f o r e ,   t h e  N O  

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

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

m o r s   m a r i n e - l i k e   c o n d i t i o n s .   F u r t h e r m o r e ,   t h i s   s t u d y  

i n d i c a t e d  a s e a s o n a l   i n c r e a s e   i n  N O  - N .  Still, e v e n  

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

t h o s e   r e p o r t e d   b y   G r a i n g e r  ( 1 9 7 4 ) .  

3 

3 
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The c o n c e n t r a t i o n s  o f  N O 2  - N ,  v a r y i n g   f r o m  less t h a n   0 . 0 0 1  

t o  0 .005 m g / l   i n   t h e   s u r f a c e   w a t e r s ,   c o n f o r m e d  t o  p r e v i o u s  

o b s e r v a t i o n s   f o r   t h e   s o u t h   B e a u f o r t  Sea w h i c h   f o u n d   a m o u n t s  

t o  b e   g e n e r a l l y   b e l o w   t h e   l e v e l  of d e t e c t i o n   ( G r a i n g e r ,  

1 9 7 4 ,  1 9 7 5 ) .  I t  was a l s o   n o t e d   i n   t h i s   ‘ s t u d y   t h a t  

N O 2  - N ,  l i k e  N O 3  - N ,  i n c r e a s e d   w i t h   d e p t h ,   H o w e v e r ,  a 

s e a s o n a l   d e c r e a s e  w a s  o b s e r v e d   f o r  NO2 - N o p p o s i t e  t o  

N O 3  - N b e t w e e n   J u l y   a n d   A u g u s t .   I n   a d d i t i o n ,  N O P  - N  
c o n c e n t r a t i o n s   w e r e   s l i g h t l y   e l e v a t e d  a t  s t a t i o n s   n e a r   t h e  



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

r e s u l t  of d r e d g i n g   a c t i v i t i e s .   E x c e p t   f o r   t h e   v a r i a t i o n  

a s s o c i a t e d   w i t h   t h e   p r o x i m i t y   t o   t h e   i s l a n d   s i t e ,  N H 3  - N 

f o l l o w e d   s i m i l a r   t r e n d s   t o  N O 2  - N ,  b u t   a t   a n   o r d e r  o f  

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

T h e   i n c r e a s e   i n   t o t a l  N i n   t h e   l s s e r k   a r e a   f r o m   J u l y   t o  

A u g u s t  was d u e   e n t i r e l y   t o  N O  t h e   m o s t   o x i d i z e d   s t a t e  of 
N .  U n d e r   a e r o b i c   c o n d i t i o n s   i n t e r m e d i a t e  forms i n   t h e  

N - c y c l e   s u c h   a s  N O 2  a n d , N H   a r e   c o n v e r t e d   b y   m i c r o b i a l  3 
a c t i o n   t o  N O  T h e   s e a   c o n d i t i o n s  o f  A u g u s t   w e r e  

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

g e n o u s   m a t e r i a l s   i n t o   t h e   w a t e r   c o l u m n .  A t  t h e  same t i m e ,  

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

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

T h e s e   b a c t e r i a   c o u l d   o x i d i z e   m u c h  o f  t h e   N - f o r m s  t o  s t a b l e  

N O 3 .  S u c h   a n   e x p l a n a t i o n   p r o b a b l y   a c c o u n t e d   f o r   t h e  

i n c r e a s e d  N O  a n d   d e c r e a s e d  N O 2  a n d  N H  o b s e r v e d   i n   l a t e  3 ’  3 
A u g u s t ,  1 9 7 7  i n   t h e   l s s e r k  F - 2 7  a r e a .  

3 ’  

3 ’  

P h o s p h a t e   i n c r e a s e d   b o t h  w i t h  d e p t h ,   a s   o b s e r v e d   i n  a 

p r e v i o u s   a r c t i c   s u r v e y   ( G r a i n g e r ,  1 9 7 5 ) ,  a n d   s e a s o n a l l y  

from J u l y   t o   A u g u s t .  Still, n e i t h e r   t h i s   s t u d y   n o r   o n e  

a t  A r n a k  L - 3 0  (MacDona ld   and  Camber ,  1 9 7 7 )  d e t e c t e d   a n y  

r e l a t i o n s h i p   b e t w e e n   i s l a n d   c o n s t r u c t i o n   a n d  P O 4  - P 

c o n c e n t r a t i o n s .   T h e   a v e r a g e   l e v e l  o f  0 . 0 4 8   m g / l   o b s e r v e d  

a r o u n d   l s s e r k  F-27 i n  1977 f o r   t h e   s u r f a c e  5 m o f   t h e  

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

p r e v i o u s l y   r e c o r d e d   b y   G r a i n g e r   ( 1 9 7 4 )   f o r   c o a s t a l   w a t e r s  

s u r r o u n d i n g   t h e   l s s e r k  block. T h e   o n l y   o t h e r   d a t a   f r o m  

t h e   l s s e r k   a r e a   m e r e l y   n o t e d   t h a t  P O 4  - P w a s   b e l o w  a 

d e t e c t i o n  limit of 0 . 1 2  m g / l   ( S l a n e y ,  1 9 7 7 ) .  
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S i l i c a   c o n c e n t r a t i o n s   i n   t h i s   s t u d y   d e c l i n e d   t h r e e - f o l d  

from J u l y . t o   A u g u s t .  A s i m i l a r   r e d u c t i o n  was n o t e d   d u r i n g  

t h e   m o n i t o r i n g   s t u d y   a t   A r n a k  L - 3 0  i n  1976 (MacDona ld   and  

Cambers, 1 9 7 7 ) .  P o s s i b l y   t h e   i n c r e a s e d   s t a n d i n g   c r o p  o f  

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

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

l o w e r   m e a s u r e m e n t s .   F u r t h e r m o r e ,   G r a i n g e r  ( 1 9 7 4 )  r e m a r k e d  

o n   t h e   h i g h   c o n c e n t r a t i o n s   o f   s i l i c a   i n   t h e   M a c k e n z i e   d e l t a  

c o m p a r e d   t o   t h e   a d j a c e n t   s e a .   T h e r e f o r e ,   d u e   t o   r e d u c e d  

r i v e r   d i s c h a r g e   i n   l a t e . A u g u s t ,   r e p l e n i s h m e n t  of o c e a n  

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

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

b o t h   t h i s   l s s e r k   F - 2 7  a n d  t h e   A r n a k  L - 3 0  s t u d i e s ,   t h e  

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

t h a n   i n   t h e   l a t t e r .  A s u r f a c e   r a n g e  of 3 . 7  t o  4.5 m g / l  

i n   l a t e   J u l y  1 9 7 6  a t  Arnak   (MacDona ld   and   Cambers ,  1977)  
e x c e e d e d   t h e   l s s e r k   v a l u e s  b y  t h r e e   t o   f o u r   t i m e s .  The 

same d i f f e r e n t i a l   a l s o   c h a r a c t e r i z e d   l a t e   A u g u s t   m e a s u r e -  

m e n t s   i n   b o t h   s t u d y   a r e a s .   I n   a d d i t i o n ,  1976 c o n c e n t r a t i o n s  

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

Still, t h e   l o w e r  1977 l s s e r k   v a l u e s   w e r e   w i t h i n   t h e   r a n g e  

of 0 . 7   t o  1.9 m g / l   m e a s u r e d   i n  1 9 7 3  ( G r a i n g e r ,  1 9 7 4 )  a t  

s t a t i o n s   i n   t h i s   p a r t  o f  t h e   s o u t h   B e a u f o r t   S e a .   N e i t h e r  

t h e   l s s e r k   n o r   t h e   A r n a k   s t u d y   f o u n d   a n y   c o r r e l a t i o n  

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

c o n c e n t r a t i o n s .  

5.2.4 S e d i m e n t  Carbon 

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

t h a t   t h e   o r g a n i c   c a r b o n  c o n t e n t  r a n g e s   f r o m  1 . 4  t o  1 . 6 %  
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n o r t h  o f  P u l l e n   I s l a n d   ( P e l l e t i e r ,  1 9 7 5 ) .  S u c h   v a l u e s  

a r e   s l i g h t l y   h i g h e r   t h a n   t h e  1 . 1 %  a v e r a g e   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   f o r   t h e   l s s e r k   b l o c k .   H o w e v e r ,  a s i n g l e  

samp le  from t h i s   b l o c k   i n  1976  ( S l a n e y ,  1 9 7 7 )  was i d e n t i c a l  

t o   t h e  1 9 7 7  m e a n .   F u r t h e r m o r e ,   t h e   o r g a n i c   c a r b o n  com- 

p r i s e d  48 .5% of t h e   t o t a l   c a r b o n   c o n t e n t  i n  1977 w h i c h  

was s i m i l a r  t o  t h e   p r e v i o u s  y e a r ' s  e s t i m a t e .  

5 . 3  B i o l o g i c a l  D a t a  

5.3.1 Phytoplankton ; 

H s i a o ' s  ( 1 9 7 6 )  s u r v e y   i n  t h e  s o u t h   B e a u f o r t  Sea n o t e d   t h e  

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

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

w e l l   o f f s h o r e .   S i n c e   t h e   s p e c i e s   o b s e r v e d   d u r i n g   t h e   p r e s e n t  

s t u d y   w e r e   m a i n l y   d i a t o m s ,   t h e n   t h e   l s s e r k   a r e a   h a s   i n -  

s h o r e   c h a r a c t e r i s t i c s .   O t h e r   i n v e s t i g a t i o n s ,   w h e r e   t h e  

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

d i a t o m s   ( D u v a l ,  1 9 7 7 b ;  S l a n e y  1 9 7 7  ) .  Such   o rgan isms  

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

low l i g h t   i n t e n s i t i e s ,   a n d  w a r m  w a t e r s   ( S v e r d r u p  et a l . ,  
1 3 4 2 ;  R y t h e r ,  1 9 5 6 ;  Raymond, 1 9 6 3 ;  H u b b e r t ,  1 9 7 0 )  and 

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

s t u d y .  

A c c o r d i n g  to Wacasey ( 1 9 7 5 ) ' ,  t h e  e s t u a r i n e   h a b i t a t   e x t e n d s  

f r o m  t h e  c o a s t  to w a t e r s   w h e r e   t h e   d e p t h   d o e s  n o t  e x c e e d  

1 5  m.  T h i s  d e f i n i t i o n   p l a c e s   l s s e r k  F - 2 7  o n   t h e   t r a n s i -  



t i o n   b e t w e e n   e s t u a r i n e   ( i n s h o r e )   a n d   m a r i n e   ( o f f s h o r e )  

a r e a s .  H s i a o  ( 1 9 7 6 )  f o u n d   t h e   c e n t r i c   d i a t o m ,  Chaetoceros  
sp., t o   b e   v e r y   a b u n d a n t   a t   n e a r s h o r e   s t a t i o n s   w h i l e   p e n n a t e  

fo rms  became  more  common f u r t h e r   o f f s h o r e .  D a t a  c o l l e c t e d  

b y   S l a n e y  ( 1 9 7 7  ) d u r i n g   t h e  summer o f  1976 a t  t w o   s t a t i o n s  

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

T h e   c u r r e n t   s t u d y   c o n t r a d i c t s   t h i s   e s t u a r i n e   t r a i t   s i n c e  

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

Chaetoceros  s p .  c o m p o s i n g   o n l y   a b o u t  1 2 . 6  % o f   t h e   a b u n d a n c e . .  

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

o b s e r v e d .  Sti l l , t h e   o c c u r r e n c e   o f   f r e s h w a t e r   a l g a e   s u c h  

a s  TabeZZaria s p .  ( O l m s t e a d ,  1 9 7 5 )  a r o u n d   l s s e r k   F - 2 7  

i n  1977 i n d i c a t e   t h a t   t h e   s t u d y   a r e a   a l s o   h a d   n e a r - s h o r e  

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

t h e   p o s s i b i l i t y   t h a t   t h e   l s s e r k   a r e a   i s   o n  a t r a n s i t i o n a l  

z o n e   a n d   t h a t  i t s  n a t u r e  may l e a n   e i t h e r   m o r e   t o   e s t u a r i n e  

o r   m a r i n e   o n   d i f f e r e n t   o c c a s i o n s .  

N e a r s h o r e   s t a t i o n s   i n   t h e   s o u t h   B e a u f o r t  Sea g e n e r a l l y   h a v e  

p h y t o p l a n k t o n   a b u n d a n c e   i n   t h e   o r d e r   o f  l o 5  c e l l s / l  ( H s i a o ,  

1976;  D u v a l ,  1 9 7 7 )  w i t h   d e c r e a s i n g   n u m b e r s   o c c u r r i n g   o f f -  

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

1976 ( S l a n e y ,  1 9 7 7 )  h a d   a b u n d a n c e   t h a t  was a n  o r d e r   o f  

m a g n i t u d e   l o w e r   t h a n   t h e  1977 v a l u e s .   B y   l a t e   A u g u s t ,  1 9 7 7 ,  
t h e   n u m b e r   o f   c e 1  1s  per  l i t r e   m a t c h e d   t h e  l o 5  l e v e l .  The 

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

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

m a x i m u m   ( D u v a l ,   1 9 7 7 a ) .   H o w e v e r   t h i s   p a r t i c u l a r  temporal 

change  i s  n o t   a l w a y s   t h e  same. Fo r  e x a m p l e ,  a d e c r e a s i n g  

abundance was o b s e r v e d   i n  1976 a t   A r n a k  L - 3 0  a s  t h e  summer 

p r o g r e s s e d   ( D u v a l ,   1 9 7 7 b ) .  
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P h y t o p l a n k t o n   a r e   n o t   o f t e n   u n i f o r m l y   d i s t r i b u t e d   i n   t h e  

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

a t   t h e  5 m d e p t h   i n   t h e   l s s e r k   a r e a .   T h i s  i s  i n   k e e p i n g  

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

m a x i m u m  n u m b e r s   a r e   n o r m a l l y   a t  a d e p t h   o f  3 t o  5 m 

( H s i a o ,  1 9 7 6 ) .  S u c h   d e p t h s   c o i n c i d e   w i t h   t h e   t h e r m o -   a n d  

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

from t h e   c o l d e r   m o r e   s a l i n e   b o t t o m   w a t e r s .  T h i s  p h y s i c a l  

s t r a t i f i c a t i o n  may i n h i b i t   s i n k i n g   o f   t h e   p h y t o p l a n k t o n  

i n t a   t h e   d e e p e r   w a t e r   a n d   t h e r e f o r e   a c c o u n t   f o r   t h e  

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

T h e   d i s t r i b u t i o n  o f  p h y t o p l a n k t o n   a b u n d a n c e  was n o t  homo- 

g e n e o u s   b e t w e e n   t h e   v a r i o u s   s t a t i o n s   i n   t h e   l s s e r k  a r e a .  

I n s t e a d ,   s t a t i o n s   a d j a c e n t   t o   t h e   i s l a n d   s i t e   h a d   g r e a t e r  

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

t h e   t r a n s e c t s .   A l s o ,   i n   J u l y   t h e   a b u n d a n c e  w a s  w e l l   a b o v e  

a v e r a g e  a t  s t a t i o n s   i n   t h e   p l u m e   w i t h i n  2 km o f  l s s e r k  

F-27. A s t u d y   d u r i n g   c o n s t r u c t i o n   o f   A r n a k  L - 3 0  s i m i l a r l y  

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

o f  p h y t o p l a n k t o n   ( D u v a l ,  1 9 7 7 b ) .  T h e s e   i n c r e a s e d   n u m b e r s  

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

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

t h u s  s t i m u l a t i n g   p h y t o p l a n k t o n   i n   t h e   v i c i n i t y  o f  t h i s  

a c t i v i t y   ( i . e . ,   a r o u n d   t h e   i s l a n d   s i t e )   a n d   a l o n g   t h e  

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

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

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

c a r r i e d  f rom t h e   i s l a n d   s i t e  w a s  r e d u c e d   d u e   t o   t h e   e r e c t i o n  

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

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

o f  a l l o w i n g  much o f  i t  t o   s ' p i 1 1   i n t o   t h e   s u r r o u n d i n g   w a t e r s ,  

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

p r i m a r y   p r o d u c t i v i t y   i n   A r c t i c  s e a s  ( G r a i n g e r ,  1 9 7 5 ) .  
N i t r a t e   i s   t h e   p r i n c i p a l   N - s o u r c e   i n   n u t r i e n t - r i c h   w a t e r s ,  

b u t   o t h e r s   s u c h  a s  amino-N  and  ammonia   can   be   impor tan t  

s p e c i e s   i n   n u t r i e n t - p o o r   a r e a s  ( T h o m a s ,  1 9 6 6 ;  1 9 7 0 ;  M a c l s s a c  

a n d   D u g d a l e ,  1 5 7 2 ) .  C e r t a i n l y ,   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  was g r e a t e s t  a t  s t a t i o n s   w h e r e   N - l e v e l s   w e r e   h i g h ,   b u t  

a b u n d a n c e   w a s   a l s o   h i g h  a t  some l o c a t i o n s   w h e r e   N - c o n c e n t r a -  

t i o n s   w e r e   a v e r a g e .   T h i s   i s   p a r t i c u l a r l y   t r u e   o f   t h e  

s t a t i o n s   s u s p e c t e d  o f  b e ’ i n g   w i t h i n   t h e   i n f l u e n c e  o f  i s l a n d  

c o n s t r u c t i o n .   A l t h o u g h  N O 2  N c o n c e n t r a t i o n s   d i d   a p p e a r  

e l e v a t e d   a d j a c e n t   t o   t h e   i s l a n d ,   t h e  small p o r t i o n  o f  t h e  

t o t a l   a v a i l a b l e  N t h a t  N O 2  p r o v i d e s   m a k e s  i t  u n l i k e l y   t h a t  

N O 2  a l o n e  w a s  r e s p o n s i b l e   f o r   t h e   h i g h   p h y t o p l a n k t o n  

n u m b e r s .   P o s s i b l y  N O 3  - N e n r i c h m e n t   h a d   o c c u r r e d  a t  t h e s e  

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

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

A l t h o u g h   s t a n d i n g   c r o p s   e x p r e s s e d  a s  number of c e l l s   p e r  

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

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

v a l u e s  i n  t h i s   s t u d y   w e r e   b e l o w  1 mg/m , t h e   s e n s i t i v i t y   o f  

t h e   a n a l y t i c a l   t e c h n i q u e   u s e d .   C o n c e n t r a t i o n s   m e a s u r e d   i n  

s u r f a c e   s a m p l e s   f r o m   t h e   l s s e r k   b l o c k   i n  1976  r a r e l y  

3 

e x c e e d e d  1 mg/rn5 ( S l a n e y ,  1 9 7 7 ) .  H o w e v e r ,   o t h e r   s t u d i e s  

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

s u r f a c e   a n d   n e a r   s h o r e   ( A l e x a n d e r ,  1 9 7 4 ;  G r a i n g e r   a n d  

L o v r i t y ,  1 9 7 5 )  a s  w i t h   a b u n d a n c e .  

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

f a r   e x c e e d e d  t h e  16 t a x a  o b s e r v e d   i n   t h e   l s s e r k   b l o c k   i n  

1976 ( S l a n e y ,   1 9 7 7 ) .   T h i s  was r e f l e c t e d   i n   A u g u s t  



a r e  often  equated  with  community s t a b i l i t y  a n d  a c a p a b i l i t y  
for tolerating  environmental  perturbations.  Neither the 
results o f  t h i s  s t u d y  nor  the  one conducted d u r i n g  
construction o f  A r n a k  L - 3 0  ( D u v a l ,  1977b) indicated t h a t  
the  activities  associated  with the a r t i f i c i a l  islands h a d  
a n y  adverse  effects o n  d i v e r s i t y .  

A l t h o u g h  the species  composition a n d  diversity  were not 
s i g n i f i c a n t l y  influenced b y  the construction o f  lsserk F - 2 7 ,  

cluster a n a l y s i s  d i d  isolate  those  stations  which  were 
adjacent to the i s l a n d  or in the p l u m e .  This occurred not 
because  diversity w a s  altered, b u t  because t h e  abundance 
o f  several t a x a ,  particularly Achnanthes sp, Liomophopa 
sp. and NavicuZu s p . ,  was  greatly  enhanced.  These  organisms 

apparently  were  very  opportunistic a n d  demonstrated a n  
a b i l i t y  to t h r i v e  i n  habitat altered b y  the d r e d g i n g  
activities. 

( C E  3559) 11 O 
envirocan 
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5 3.2 Zoop Zankton 

T h e   d o m i n a n c e   o f   c o p e p o d s   i n   t h e   z o o p l a n k t o n   c o l l e c t i o n s  

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

r e p o r t s   o n   t h e   B e a u f o r t  Sea ( G r a i n g e r ,  1 9 7 5 ;  G r a i n g e r   a n d  

Grohe ,  1 9 7 5 ) .  T h e   c o p e p o d   s p e c i e s   c o l l e c t e d   i n  1 9 7 7  
i n c l u d e d   o n e s   c o n s i d e r e d  common t o  t h e s e   A r c t i c   w a t e r s  

( J o h n s o n ,  1 9 5 6 ) .  I n  a d d i t i o n ,   t h e   a b u n d a n c e  o f  p o l y c h a e t e  

t r o c h o p h o r e s   a n d   t h e   m e d u s a  AgZantha  sp .  i s  n o t   u n c h a r a c -  

t e r i s t i c  o f  t h e   s o u t h   B e a u f o r t  S e a .  H o w e v e r ,   p r e v i o u s  

i n v e s t i g a t i o n s   n e a r   t h e   l s s e r k   b l o c k   d o   d i f f e r   i n  some 

r e s p e c t s   t o   t h e   r e s u l t s   o f   t h i s   s t u d y .   F o r   e x a m p l e ,  

~ c o l l e c t i o n s   i n  1973 p r o d u c e d  o n l y  a f e w  s p e c i e s  

( G r a i n g e r ,  1 9 7 5 ) ,  compared t o  t h e  5 4  t a x a   f r o m   t h i s   p r o g r a m .  

S i m i l a r l y ,  1 9 7 6  s a m p l e s   f r o m   t h e   l s s e r k   b l o c k   I n c l u d e d  

a mere 1 1  t a x a   ( S l a n e y ,  1 9 7 7 ) .  T h e s e   w i d e   d i f f e r e n c e s  

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

f a u n a   a t   v a r i o u s   t i m e s .  

A l  t h o u g h   p r e v i o u s   s u r v e y s   f o u n d  Limxoca lanus  
macrurus t o  b e   a b u n d a n t   i n   t h e   l s s e r k   b l o c k   ( G r a i n g e r ,  

1 9 7 5 ;  S l a n e y ,  1 9 7 7 ) ,  s u c h  w a s  n o t   t h e   c a s e   i n  1 9 7 7 .  
S i n c e   t h i s   s p e c i e s   t y p i f i e s   n e a r s h o r e   w a t e r s   w h e r e   t h e  

s a l i n i t y  does  n o t  e x c e e d  20 P P ~ ,  ; t  s u g g e s t s   t h a t   d u r i n g  

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

m o r e   m a r i n e   n a t u r e .   T h e   p r e s e n c e   i n  1 9 7 7  o f  numerous  

AgZantha sp .   and  Calanus g l a c i a l i s ,  c h a r a c t e r i s t i c  o f  

h i g h   s a l i n i t y   o f f s h o r e   w a t e r s   ( G r a i n g e r ,  1 9 7 5 ) ,  s u p p o r t s  

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

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

f l u x .  The s a l i n i t y   s t r a t i f i c a t i o n   c h a r a c t e r i s t i c  o f  e a r l y  



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

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

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

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

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

be a t t r a c t i v e  t o  m a r i n e   s p e c i e s   a l o n e .   T h e  a r e a  may 

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

b e t w e e n   n e a r   a n d   o f f s h o r e ,   a s   w a s   p r o p o s e d  f o r  p h y t o -  

p l a n k t o n .  

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

m e a s u r e d   a t   t w o   s i t e s   i n  1976 r a n g e d   f r o m  4 3 3 . 5  t o  2 3 , 6 3 5  

s p e c i m e n s / m 2   ( S l a n e y ,  1 9 7 7 ) .  T h e s e   v a l u e s ,  a s  w i t h   t h e  

numbers  o f  t a x a ,   a r e   m u c h   l o w e r   t h a n   t h e  1 . 3  t o  2 1 . 9  x 10 

s p e c i m e n s / m 2   m e a s u r e d   i n  1977.  T h e   d i f f e r e n c e  may 

s i m p l y   r e f l e c t   e l e v a t e d   p h y t o p l a n k t o n   n u m b e r s   i n  1 9 7 7  
w h i c h   w e r e   a v a i l a b l e  t o  z o o p l a n k t o n   g r a z i n g .   T h i s   i d e a  

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

p l a n k t o n   a n d   z o o p l a n k t o n   f r o m   l a t e   J u l y   t o   l a t e   A u g u s t ,  

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

c r o p .  

4 

C o n t r a r y   t o   t h e   i n c r e a s e d   z o o p l a n k t o n   a b u n d a n c e   f r o m   J u l y  

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

a less e q u i t a b l e   d i s t r i b u t i o n  o f  numbers  among t h e  v a r i o u s  

t a x a .  Still, t h e   o n l y   p r e v i o u s   v a l u e   d e t e r m i n e d   f r o m  a 

1976 v e r t i c a l   h a u l  made i n   t h e   l s s e r k   b l o c k   ( S l a n e y ,  1 9 7 7 )  
a p p r o a c h e d   t h e   l o w   e n d   o f   t h e   r a n g e  f o r  1 9 7 7 .  However ,  

t h i s  may s i m p l y   r e f l e c t   t h e   l o w   s a m p l i n g   e f f o r t   i n  1 9 7 6 .  

( C E  3559) 1 1 2  cnvltocon 



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

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

l s s e r k   F - 2 7   s i t e .  The  c l u s t e r   a n a l y s i s   c o n f i r m e d   t h a t  

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

d i s t r i b u t e d  among t h e   s a m p l i n g   s i t e s .   S i m i l a r l y ,   t h e  

m o n i t o r i n g   s t u d y   d u r i n g   c o n s t r u c t i o n  o f  A r n a k  L - 3 0  

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

a d v e r s e l y   a f f e c t   t h e   s u r f a c e   z o o p l a n k t o n   c o m m u n i t y   ( D u v a l ,  

1 9 7 7 b ) .   H o w e v e r ,   p h y t o p l a n k t o n   w e r e   a f f e c t e d  b y  t h e  

c o n s t r u c t i o n ,   a n d   o n e   m i g h t   h a v e   e x p e c t e d   z o o p l a n k t o n   t o  

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

l a c k  o f  a p p a r e n t   e f f e c t  may b e   r e l a t e d   t o   t h e   g r e a t e r  

m o b i l i t y  o f  z o o p l a n k t o n   w h i c h   p e r m i t t e d   t h e m   t o  move 

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

t h e   a b u n d a n c e  o f  p h y t o p l a n k t o n .  

5,3.3 B e n t h i c  I n v e r t e b r a t e s  

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

F - 2 7  a r e a   a r e   s i m i l a r  t o  o n e s   o b s e r v e d   d u r i n g   p r e v i o u s  

s u r v e y s   ( W a c a s e y ,  1 9 7 5 ;  O l m s t e a d ,   1 9 7 7 a )   i n   t h e   B e a u f o r t  

Sea ( T a b l e  5 . 1 ) .  F o u r  o r  f i v e   t a x a   c o n t a i n e d  a v e r y  

h i g h   p r o p o r t i o n  o f  s p e c i e s  ( 7 0 %  t o  7 5 % )  f o r   s t u d i e s  

e n c o m p a s s i n g   d e p t h s   u p   t o  900 m, P o l y c h a e t e s   d o m i n a t e d  

( 3 1 %  t o  4 5 % )  a n d   g a s t r o p o d s   a n d   p e l e c y p o d s   c o n t r i b u t e d  

a b o u t  9 %  t o  1 1 %  o f   t h e   s p e c i e s   i n   t h e   E n v i r o c o n   a n d  

Wacasey ( 1 9 7 5 )  s t u d i e s .   F o r a m i n i f e r a n s   c o m p o s e d  1 4 %  o f  

t h e   s p e c i e s   s a m p l e d   a t   l s s e r k  F - 3 7 ,  b u t   w e r e  uncommon t o  

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

Wacasey ( 1 9 7 5 )  a n d   O l r n s t e a d   ( 1 9 7 7 a ) .   T h e   n u m e r o u s   s p e c i e s  

( C E  3559) 
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T A B L E 5 . 1 :   R E L A T I V E  PERCENT  COMPOSITION OF BENTHIC 

TAXA C O L L E C T E D  B Y  BOTTOM G R A B  I N  T H E  

BEAUFORT S E A  

T a x o n  

F o r m a n i f e r a  

P o l y c h a e t a  

G a s t r o p o d a  

Pel  e c y p o d a  

Amph i poda 

TOTAL 

Wacasey 
(1975)* 

E n v i   r o c o n  
( 1  9 7 7 )  *** 

1 1  ( 1 4 % )  

2 9  ( 3 7 % )  
7 ( 9 % )  
8 ( 1 0 % )  

4 ( 5 % )  

2 3 7  ( 7 2 % )  1 4  (70%) 59 (75%) 

*0-900 rn s t a t i o n  d e p t h s  

Jr* 7 1 0  rn s t a t i o n  d e p t h s  

,+A* 10-15 m s t a t i o n  d e p t h s  

cnvirocon 



( 3 3 7 )  r e p o r t e d   f o r   t h e   B e a u f o r t  Sea  (Wacasey, 1 9 7 5 )  
r e f l e c t   t h e   e x p a n s i v e   a r e a   s u r v e y e d   a n d  t h e  w i d e  r a n g e  

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

c o n t i n e n t a l   s l o p e .  

T h e   r e l a t i v e l y   s m a l l   a r e a   e x a m i n e d   b y   E n v i r o c o n   L t d .  

a r o u n d   l s s e r k  F - 2 7  p r o d u c e d  a t o t a l   o f  79 s p e c i e s ,  

e x c e e d i n g   t h e  3 3  r e p o r t e d   b y   O l r n s t e a d   ( 1 9 7 7 a )   f o r   n e a r -  

a n d   o f f s h o r e   s t a t i o n s ,   T h e   f e w e r   s p e c i e s   o b s e r v e d   i n  

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

s m a l l  Ekman g r a b  ( 2 2 5  cm ) c o m p a r e d   t o   t h e   l e s s   s e l e c t i v e  

P o n a r   g e a r  ( 5 0 6  cm ) u t i l i z e d   i n   t h e   p r e s e n t   s t u d y .  

2 

2 

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

l s s e r k  F-27 a r e a   w e r e   s i g n i f i c a n t l y   h i g h e r   t h a n   d e n s i t i e s  

d o c u m e n t e d   b y   O l m s t e a d   ( 1 9 7 7 a ) .  Mean d e n s i t i e s   o f  2 , 6 1 8  

organ isms /m  (Range  = ,624  - 4 5 8 4 )  f o r  J u l y   a n d   1 , 6 0 6  

organ isms/ rn   (Range = 196 - 3 1 6 4 )  f o r   A u g u s t   w e r e  

o b s e r v e d   a t   l s s e r k   F - 2 7 ;   w h e r e a s   a v e r a g e s   o f   o n l y  6 5 6  
o r g a n i s m s / m   ( R a n g e  = 4 4  - 306'7) a t   o f f s h o r e   s t a t i o n s  

(>lorn) a n d  7 2 2  o r g a n i s m s / m   ( r a n g e  = 0 - 3956) a t   i n s h o r e  
2 

s t a t i o n s  (<lorn) w e r e   r e p o r t e d   b y   O l r n s t e a d   ( 1 9 7 7 a ) .  On 

t h e   o t h e r   h a n d ,   W a c a s e y  ( 1 9 7 5 )  r e p o r t e d  a d e n s i t y   i n  1 9 7 3  
a b o u t   t w i c e   t h a t  of t h e  mean o b s e r v e d   i n   t h i s   s t u d y  f o r  a 

s t a t i o n   n e a r   t h e   l s s e r k   b l o c k   ( T a b l e  5 . 2 ) .  Stil 1 t h i s  

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

1 9 7 7 .  T h e  g e n e r a l l y  low d e n s i t y   p r e v i o u s l y   r e c o r d e d   b y  

O l r n s t e a d   ( 1 9 7 7 a )   p r o b a b l y   r e f l e c t   a n   a b s e n c e  o f  

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

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

2 

2 

2 

( C E  3 5 5 9 )  1 1 5  
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T A B L E  5 . 2 :  C O M P A R l S O N  OF B E N T H t C  INVERTEBRATE S A M P L I N G   D A T A  
I N  THE V I C I H I T Y  OF ISSERK F - 2 7  

No, o f  D e n s i t y  (#/nt2) Wet  Biomass (gm/rn ) No. of  
2 

S t a t  ion   Depth  ( m )  S p e c i e s *  Mean  Range  Mean  Range S a m p l e s  Source 

5 3 6  9 2 9  4 3 2 0  - 2 3 . 9 8 * *  - 5 Waca s e y  
( 1  975) 

l s s e r k  H - 4 7  1 r . 5  8 2 0 8   1 2 4 - 2 9 2  7 . 6 1  7 . 0 0 - 8 . 2 2   1 0  S l a n e y  
( 1 9 7 7  . I  

(1977 1 
l s s e r k  NN 8 . 5 - 9 . 5  1 0  ‘194 1 7 8 - 2 1  1 0 .84  0 . 0 3 - 1 . 5 8  10 S l a n e y  

Arnak L 3 0  a.  5 - 9 . 5  2 0  . 485 160-960 . 3 . 4 5  2 . 2 7 - 7 . 2 1   2 5   O l r n s t e a d  
( 1  977b 

Arnak  L 3 0  C o n t r o l  10 1 3  5 0 1  3 8 2 - 6 5 8   1 2 . 9 0   8 . 2 2 - 1 5 . 9 9  15 O l m s t e a d  
( 1  977b 

A r n a k  L30 Flume 8 21 1 1 7 4  2 3 2 - 2 1  I 6  1 0 . 6 2  6 . 7 9 - 1 4 . 4 4  10 O 1 m s  t e a d  
( 1  977b 

l s s e r k  F - 2 7  ( J u l y )  1 0 - 1 5  7 3  2 6 1 8   6 2 4 - 4 6 8 4  1 2 . 3 6  4 . 6 8 - 2 2 . 2 8  80  Envi r o c o n  
( 1 9 7 7 )  

I s s e r k  f - 2 7  ( A u g u s t )  1 0 - 1 5  47  I606 1 9 6 - 3 1 6 4  9 . 1 4   2 . 4 4 - 1 4 . 6 0  7 5  Env i r o c o n  
( 1 9 7 7 )  

m 
J 
5. 

J 
* A l l  grab   samples  washed t h r o u g h  a 0.5 mm s c r e e n  

;:::Dry w e i g h t   c o n v e r t e d  t o  e q u i v a l e n t   w e t   w e i g h t  b y  m u l t i p l y i n g  d r y  w e i g h t  by 4.44 ( O l m s t e a d ,  1 9 7 7 a )  



B e n t h i c   b i o m a s s   n e a r   t h e   l s s e r k   s i t e   f o r  1 9 7 7  e x c e e d e d  

v a l u e s   o b t a i n e d  b y  S l a n e y  ( 1 9 7 7 )  i n   t h e  same a r e a  

d u r i n g  1976 ( T a b l e  5 . 2 ) .  H o w e v e r ,   t h e   r a n g e  o f  v a l u e s  

f o r  1977 was s i m i l a r  t o  t h a t   o b s e r v e d   n e a r   A r n a k  L - 3 0  

( O l m s t e a d ,  1 9 7 7 b ) .  O n l y  a s t a t i o n  o f  W a c a s e y ' s   ( 1 9 7 5 )  

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

d o u b l e   t h e  mean v a l u e   f r o m   t h i s   s t u d y .  Still, e v e n  

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

o b s e r v e d   d u r i n g   t h e   p r e s e n t   s t u d y .   T h e   e x t r e m e l y  

v a r i a b l e   b i o m a s s  may be  due t o   t h e   e f f e c t s  of i c e  

s c o u r i n g   ( W a c a s e y ,  1 9 7 5 ) .  U n s c o u r e d   a r e a s   p r o b a b l y   h a v e  

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

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

The d e p t h  r a n g e   ( 1 0 . 1  t o  1 5 . 6 m )   a n d   b o t t o m   s a l i n i t i e s  

( 25 t o  30 p p t )  o'f t h e   l s s e r k  F - 2 7  a r e a   a r e   i n   k e e p i n g  

w i t h   W a c a s e y ' s   ( 1 9 7 5 )   T r a n s i t i o n   Z o n e   f o r   B e a u f o r t  Sea 

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

a g r e e m e n t   w i t h   t h e   c h a r a c t e r i s t i c s   o f   t h i s   z o n e .   S i n c e  

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

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

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

The   abundance  o f  b e n t h o s   a r o u n d   l s s e r k  F-27 t e n d e d   t o  

i n c r e a s e   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   i s l a n d .   T h i s  

p a t t e r n   s u g g e s t s   t h a t   c o n s t r u c t i o n   a c t i v i t i e s  may h a v e  

i n t e r a c t e d   w i t h   t h e   b e n t h i c   f a u n a .   S i n c e   t h e   t u r b i d i t y  

p l u m e   v a r i e d   i n   b e a r i n g ,   t h e   b e n t h i c   h a b i t a t   i n f l u e n c e d  may 

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

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



b i o m a s s   d a t a   i n d i c a t e d   t h a t   t h o s e   s t a t i o n s   w i t h i n   t h e  

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

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

A r n a k  L - 3 0  s u p p o r t s   t h i s   f i n d i n g   ( O l m s t e a d ,  1977b). 
F u r t h e r m o r e ,   c l u s t e r   a n a l y s i s   p r o v i d e d   o n l y   r a n d o m  

a s s o c i a t i o n s  of s t a t i o n s   w i t h o u t   r e g a r d   t o   t h e   i s l a n d  

' s i t e .   T h e r e f o r e ,  i t  i s   u n l i k e l y   t h a t   t h e   c o n s t r u c t i o n  o f  

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

b e n t h o s   i n h a b i t i n g  t h e  s e a f l o o r   s u r r o u n d i n g   l s s e r k   F - 2 7 .  

5.3.4 Fish  

The f i s h  c a t c h   r e s u l t s   f r o m   t h e   l s s e r k  F - 2 7  a r e a   t e n d   t o  

v e r i f y   P o u l i n ' s  ( 1 9 7 7 )  c o n c l u s i o n   t h a t   f i s h   a b u n d a n c e   i s  

v e r y   l o w   i n   t h e   B e a u f o r t  Sea i n   w a t e r s   n o t   i m m e d i a t e l y  

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

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

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

r e l e c t   t h e   f i s h   c o m m u n i t y   c o m p o s i t i o n .  Still, a g r e a t e r  

d i v e r s i t y  o f  f i s h   s p e c i e s  was c o l l e c t e d  a t  l s s e r k   F - 2 7  

t h a n   d u r i n g  1976  a t   A r n a k  L - 3 0  ( O l m s t e a d ,  1 9 7 7 ~ ) .  
Spec imens of A r c t i c   c h a r ,   A r c t i c   c o d ,   B a r t a i l   s n a i l f i s h  

a n d   g i a n t   w r y m o u t h   w e r e   f o u n d   o n l y   a t   I s s e r k ,   H o w e v e r ,  

P a c i f i c   h e r r i n g   w e r e   c o l l e c t e d  a t  A r n a k   a n d   n o t   a t   I s s e r k .  

All s p e c i e s   w e r e   e i t h e r   a n a d r o m o u s  o r  m a r i n e ,   a n d   e a c h   h a s  

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

1 9 6 2 ;   K e n d e l   e t  a l . ,  1 9 7 5 ;  P e r c y ,  1 9 7 5 ) .  U n f o r t u n a t e l y ,  

i n f o r m a t i o n   o n   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  f i s h   i n  

w a t e r s   n o t   a d j a c e n t   t o   t h e   c o a s t  i s  s c a r c e ,   T h e r e f o r e ,  

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



specu la t ive .  However, t h e  s u s p e c t e d  low a b u n d a n c e  i n  

o f f s h o r e  areas such a s  the A r n a k  a n d  lsserk blocks suggests  

t h a t  a n y   i m p a c t   w o u l d '  be minor .  D i r e c t   m o r t a l i t y  i s  m o s t  

u n l i k e l y  due t o  t h e   m o b i l i t y  o f  f i s h  w h i c h  enables them t o  

v a c a t e  c o n d i t i o n s  t h a t  a r e   a c u t e l y   n o x i o u s .  
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envirocon 



6 . 0  C O N C L U S I O N S  

6 . 1  B a s e 1   i n e   I n f o r m a t i o n  

6 . 1 . 1  Physical/ChemCcaZ Data 

(i l  W e a t h e r   c o n d i t i o n s   i n  1 9 7 7  d e t e r i o r a t e d   s u b s t a n t i a l l y  

b e t w e e n   t h e   e n d  of J u l y   a n d   l a t e   A u g u s t .   S t r o n g   w i n d s ,  

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

a r e   n o t  uncommon t o  t h e   . I s s e r k   b l o c k   a t   t h e   c l o s e   o f   s u m m e r .  . 

T h e s e   c o n d i t i o n s   c a n   c r e a t e   s e v e r e   s e a   c o n d i t i o n s   w h i c h  

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

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

i s l a n d s   l o c a t e d  a s  f a r   f r o m   t h e   c o a s t l i n e   a s   l s s e r k  F - 2 7 .  

( i i )  The h i g h l y   s t r a t i f i e d   t e m p e r a t u r e   a n d   s a l i n i t y  

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

b y  l a t e   A u g u s t .   T h i s   d e c r e a s e   i s   a s s o c i a t e d   w i t h   b o t h  

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

f r o m  t h e   M a c k e n z i e   R i v e r .  I n  a d d i t i o n ,   t h e   i n c r e a s e d  

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

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

( i i i )  S u r f a c e   w a t e r   c u r r e n t s   w e r e   w e s t e r l y   i n   t h e   l s s e r k  

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

c u r r e n t s   a r e   p r i m a r i l y   w i n d   d r i v e n  i t  i s   q u i t e   l i k e l y   t h a t  

t h e i r   b e a r i n g 5   c a n   c h a n g e   s u b s t a n t i a l l y   d e p e n d i n g   o n   t h e  

p r e v a i  1 i n g   c l i m a t o l o g y .  

( i v )  T h e   t r a n s p a r e n c y  of w a t e r   i n   t h e   l s s e r k   a r e a   d e c r e a s e s  

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

1 2 0  
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i n c r e a s e d   v e r t i c a l   m i x i n g   w h i c h   r e s u s p e n d s   p a r t i c u l a t e  

m a t t e r   f r o m   t h e   b o t t o m   s e d i m e n t s .  

( 4  T h e   b o t t o m   s e d i m e n t s  i n  t h e  l s s e r k  a r e a   a r e  

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

2 %  o f   t h e   t o t a l .  

( v i )   N i t r a t e   a n d   p h o s p h a t e   c o n c e n t r a t i o n s   i n   t h e   w a t e r s  o f  

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

However ,  a l l  o t h e r   n u t r i e , n t s   m e a s u r e d   d e c l i n e d   o v e r   t h e  

same p e r i o d .  

6 . 1 . 2  B i o Z o g i c a Z  Datu 

( i l  T h e   p h y t o p l a n k t o n   c o m m u n i t y   c o n t a i n s  a r i c h   d i v e r s i t y  

o f  s p e c i e s   d o m i n a t e d   b y   p e n n a t e   d i a t o m s .   A b u n d a n c e  

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

e l e v a t e d   l e v e l s  o f  NO - N .  A s u b s u r f a c e   m a x i m u m  

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

i n   J u l y .   T h i s  may h a v e   b e e n   d u e   t o   t h e   d e n s i t y   s t r a t i f i -  

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

h a l o c l i n e ,   w h i c h   i n h i b i t e d   s i n k i n g   i n t o   t h e   b o t t o m   w a t e r .  

3 

( i i )  C o p e p o d s   d o m i n a t e d   t h e   z o o p l a n k t o n   c o m m u n i t y ,   b u t  

p o l y c h a e t e   t r o c h o p h o r e s   a n d  t h e  medusa AgZantha s p .  w e r e  

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

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

p l a n k t o n )   a n d   m e r o p l a n k t o n   ( t e m p o r a r y   p l a n k t o n ,  l a r v a l  

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

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

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



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

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

abundance   and   b iomass  o f  z o o p l a n k t o n   i n   l a r e   A u g u s t  was 

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

p l a n k t o n   o n   w h i c h   t o   g r a z e .  

( i i i )  Some 10 p h y l a   a n d  70 s p e c i e s   c o m p o s e d   t h e   b e n t h i c  

c o m m u n i t y   i n   t h e   l s s e r k   a r e a .   P o l y c h a e t e s ,   f o r a m i n i f e r a n s ,  

p e l e c y p o d s   a n d   g a s t r o p o d ' s   a c c o u n t e d   f o r  7 0 %  o f  t h e   t o t a l  

number o f  s p e c i e s .   U n l i k e   t h e   o t h e r   b i o l o c i c a l   c o m m u n i t i e s ,  

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

t o   A u g u s t .   T h e   r e a s o n   f o r   t h i s   i s   u n c l e a r   a l t h o u g h   t h e .  

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

c h a r a c t e r i z e   l a t e - s u m m e r   o n   t h e   s o u t h   B e a u f o r t  Sea may h a v e  

a n   a d v e r s e   e f f e c t .  

( i d  S i x  f i s h   s p e c i e s   w e r e   c o l l e c t e d   i n   t h e   l s s e r k   a r e a  

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

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

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

c o a s t ,   t h e   i n e f f e c t i v e n e s s   o f   t h e   s a m p l i n g   g e a r  may a l s o  

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

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

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

s i z e   o t t e r   t r a w l s .  

( V I  T h e   b i o l o g i c a l   c o m m u n i t i e s   c o n t a i n   e l e m e n t s  o f  an 

e s t u a r i n e   a n d   m a r i n e   n a t u r e .   P e n n a t e   d i a t o m s ,  AgZantha  s p .  

and Calanus g l a c i a l i s  r e f l e c t   o f f s h o r e   c h a r a c t e r i s t i c s .  

S p e c i e s   s u c h  a s  T a b e l l a r < a  s p .   a n d  L i m o e a Z a n u s  rnacrums 
i n d i c a t e   t h e   s t u d y  a r e a  a l s o   h a s   n e a r s h o r e   t r a i t s .  

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

a b e n t h o s   d i v e r s i t y   i n   e x c e s s   o f  20  s p e c i e s   c o i n c i d e s  

w i t h  W a c a s e y ' s  ( 1 9 7 5 )  T r a n s i t i o n   t o n e .   T h e r e f o r e ,  i t  

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

e x i s t   i n  a r e g i o n   o f   b i o l o g i c a l   f l u x .  

6 . 2  M o n i t o r i n g   o f   I s l a n d   C b n s t r u c t i o n  

6 . 2 . 1  Physieal/Chemical Data 

( i l  M o n i t o r i n g   d u r i n g   t h e   c o n s t r u c t i o n   o f   A r n a k  L - 3 0  

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

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

d o w n s t r e a m   o f   t h e   i s l a n d   s i t e .  A s i m i l a r   p h e n o m e n o n  was 

n o t   d e t e c t e d   a t   l s s e r k  F - 2 7 .  T h i s  may h a v e   o c c u r r e d  

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

J u l y   f i e l d   s t u d y .   T h e   n a t u r a l   d e t e r i o r a t i o n  o f  s t r a t i f i -  

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

c o l u m n   i n   A u g u s t .  

( i i )  T h e   h y d r a u l i c   d r e d g i n g   o p e r a t i o n   a c c o m p a n y i n g   i s l a n d  

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

J u l y .   S i n c e   t h i s   d i s c h a r g e d   m a t e r i a l  was c a r r i e d   i n   t h e  

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

w o u l d   h a v e   b e e n   d e p e n d e n t   o n   w i n d   d i r e c t i o n .   A l t h o u g h   t h e  

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

i t  i s   q u i t e   l i k e l y   t h a t  i t  a l s o   m o v e d   i n   o t h e r   d i r e c t i o n s  

when n o t   b e i n g   m o n i t o r e d .   I n   v i e w   o f   w i n d   c o n d i t i o n s  

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

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

d u r i n g   t h e   s u m m e r .  



I 
I 
I 
1 ( i i i )  The t u r b i d i t y   p l u m e  was l e s s   a p p a r e n t   i n   A u g u s t   t h a n  

i n   J u l y .   T h i s  was a f u n c t i o n  o f  i n c r e a s e d   b a c k g r o u n d  

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

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

i n t o   t h e   s u r r o u n d i n g   w a t e r s .   T h e   s e v e r e   e r o s i o n  o f  t h e  

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

l o a d  o f  s u s p e n d e d   s o l i d s   n e a r   t h e   i s l a n d   s i t e .   H o w e v e r ,   t h e  

e n t i r e   a r e a  was v e r y   t u r b i d   b e c a u s e  of t h e  same s t o r m   a n d  

t h i s  made t h e   i s l a n d - r e l a t e d   t u r b i d i t y   v i s u a l l y   i n d i s t i n c t .  

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

of c l a y ,   t h e   s t a t i o n s   a d j a c e n t   t o   t h e   l s s e r k   s i t e   p r o d u c e d  

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

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

i s l a n d   b a s e ,  

( 4  Wi th  t h e   e x c e p t i o n  o f  N O 2  - N ,  none  o f  t h e   o t h e r  

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

c e n t r a t i o n   c h a n g e s   a s s o c i a t e d  w i t h  t h e   i s l a n d .   N i t r i t e   d i d  

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

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

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

6.2.2 B i o l o g i c a l   D a t a  

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

s i t e   a n d   a t   s t a t i o n s   i n   t h e   t u r b i d i t y   p l u m e .  The  enhance-  

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

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

h y d r a u l i c   d r e d g i n g .  

( C E  3 5 5 9 )  1 2 4  
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( i f )  U n l i k e   p h y t o p l a n k t o n ,   t h e   z o o p l a n k t o n   c a r n m u n i t y  was 

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

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

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

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

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

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

( i v )  The i s l a n d   b a s e   c o v e r s   a p p r o x i m a t e l y  2 x l o 5  m 2  o f  

b e n t h i c   h a b i t a t .   F u r t h e r m o r e ,  t h e  a d j a c e n t   b o r r o w   a r e a  

d i s r u p t e d   a n   a d d i t i o n a l  3 x l o 5  m2. U s i n g  a mean  b iomass 
'I 

o f  12 g ( w e t  w t , ) / m L ,  t h e n  i t  i s   e s t i m a t e d   t h a t   a p p r o x i -  

m a t e l y  6000  kg. o f   b o t t o m   f a u n a   w a s   e i t h e r   d e s t r o y e d   o r  

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

i s l a n d   p r o v i d e s  new p o t e n t i a l   h a b i t a t   t h a t  may be 

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

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

f r o m   t h e   z o o p l a n k t o n .   I n   a d d i t i o n ,   t h e   p r e s e n c e  of new 

s h o r e 1   i n e  may a t t r a c t   o t h e r   b i o l o g i c a l  communi t i e s  

i n c l u d i n g   f i s h .   T h e   l o n g - t e r m   e f f e c t  will depend  on t h e  

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

a g a i n s t   t h e   p h y s i c a l   e n v i r o n m e n t   f o l l o w i n g   a b a n d o n m e n t .  
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A c t i v i t i e s   R e l a t e d   t o   t h e   P r o p o s e d   T e n   Y e a r   B e a u f o r t  
Sea O f f s h o r e   E x p l o r a t i o n   P r o g r a m   p r e p a r e d   f o r  
I m p e r i a l  Oi 1 L i m i t e d   b y  F . F .  S l a n e y   a n d  Company 
L i m i t e d ,   p p .  5 . 1  - 5 . 2 5 .  



O l m s t e a d ,  W . R . ,  1 9 7 7 b .  B e n t h i c   c o m m u n i t i e s .   I n :  
1976 Summer A q u a t i c   S t u d i e s   A r n a k   L - 3 0   A r t i f i c i a l  
I s l a n d   S i t e   a n d   T u f t   P o i n t   B o r r o w  S i t e  p r e p a r e d  f o r  
Imperial Oil L i m i t e d   ( C a l g a r y )   b y  F . F .  S l a n e y   a n d  
Company L i m i t e d .  p p .  2 . 8 7  - 2 . 9 6 .  

O l m s t e a d ,  W . R .  1 9 7 7 ~ .  F i s h  c o m m u n i t i e s .  l n :  
1 9 7 6  Summer A q u a t i c   S t u d i e s   A r n a k   L - 3 0   A r t i f i c i a l  
I s l a n d   ' S i t e   a n d   T u f t   P o i n t   B o r r o w   S i t e   p r e p a r e d   f o r  
I m p e r i a l  Oil L i m i t e d   ( C a l g a r y )   b y  F.F. S l a n e y   a n d  
Company L i m i t e d ,   p p .   2 . 9 7  - 2 , 1 0 2 .  

Owens, R . A . ,  1 9 7 6 .  P h y t o p l a n k t o n   a n d   b e n t h o s   r e s u l t s  
f r o m   S a p t . / 7 6   s a m p l . i n g   ( r a w   d a t a ) .   B e a u f o r t - D e l t a  
O i  1 P r o j e c t .  

P e l l e t i e r ,  B . R . ,  1975.  S e d i m e n t   d i s p e r s a l   i n   t h e  
s o u t h e r n   B e a u f o r t   S e a .   B e a u f o r t  Sea T e c h n i c a l  
R e p o r t  No. 25a.   80pp.  

P e r c y ,  R., 1975.  F i s h e s  o f  t h e   o u t e r  M a c k e n z i e   D e l t a .  
B e a u f o r t  Sea T e c h n i c a l  R e p o r t  No. 8.  1 1 4  p p .  

P o u l i n , V . A . ,  ,1977. E n v i r o n m e n t a l   a s s e s s m e n t  o f  
c o n s t r u c t i o n   a n d   c o n s t r u c t i o n   s u p p o r t   a c t i v i t i e s  
o n  f i s h  c o m m u n i t i e s  of t h e   M a c k e n z i e   e s t u a r y  
r e l a t e d   t o   t h e   p r o p o s e d   t e n   y e a r   B e a u f o r t  Sea 
o f f s h o r e   e x p l o r a t i o n   p r o g r a m .   l n :  V o l .  2. 
E n v i r o n m e n t a l   A s s e s s m e n t   o f   C o n s t r u c t i o n   a n d  
C o n s t r u c t i o n   S u p p o r t   A c t i v i t i e s   R e l a t e d   t a   t h e  
P r o p o s e d   T e n   Y e a r   B e a u f o r t  Sea O f f s h o r e   E x p l o r a t i o n  
P r o g r a m   p r e p a r e d   f o r   I m p e r i a l  Oil L i m i t e d   ( C a l g a r y )  
by  F . F .  S l a n e y   a n d  Company L i m i t e d .   p p .  6 . 1  - 6 . 3 4  

Raymond, J . E . G . ,  1 9 6 3 .  P l a n k t o n   a n d   p r o d u c t i v i t y   i n  t h e  
oceans .   Pe rgamon   P ress .  6 6 0  pp .  

R y t h e r ,  J . R . ,  1956.  P h o t o s y n t h e s i s  i n  t h e   o c e a n  a s  a 
f u n c t i o n   o f   l i g h t   i n t e n s i t y .   L i m n o l .   O c e a n o g .  
1 :  6 1 - 7 0 .  

S l a n e y ,  F . F . ,  1 9 7 7 .  B i o - p h y s i c a l   d a t a   a p p e n d i x - a r t i f i c i a l  
i s l a n d   s i t e s   p r e p a r e d   f o r   I m p e r i a l  O i l  L i m i t e d  
( C a l g a r y )   b y  F . F .  S l a n e y   a n d  Company L i m i t e d .  8 2  p p .  
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S n e a t h ,  P . H . A .  a n d  R . R .  S o k a l .  1973 .  N u m e r i c a l  
taxonomy.  W . H .  Freeman  and  Company. 5 7 3  p p .  

Sokal, - R . R .  and  F . J .  R o h l f ,  1969.  B i o m e t r y .  
W.H. Freeman  and  Company. 776 PP.  

S t a i n t o n ,  M.,P., M.J. C a p e 1  a n d   F . A . J .   A r m s t r o n g ,  1974.  
T h e   c h e m i c a l   a n a l y s i s  o f   f r e s h w a t e r .   F i s h .   M a r .  Ser. 
E n v i r o n m e n t   C a n a d a .  M i s c .   S p e c .   P u b l .  No. 2 5 .  
119 P P .  

S t a n d a r d   M e t h o d s ,  1 9 7 5 .  , S t a n d a r d   m e t h o d s   f o r   t h e  
e x a m i n a t i o n   o f   w a t e r  and w a s t e w a t e r .   1 4 t h  e d .  
APHA-AWWA-WPCF.  1 1  93 pp.  

S v e r d r u p ,  H . U . ,  M . W .  J o h n s o n   a n d  R . H .  F l e m i n g ,   1 9 4 2 .  
The   oceans  - t h e i r   p h y s i c a l ,   c h e m i c a l   a n d   g e n e r a l  
b i o l o g y .   P r e n t i   c e - H a l  1 .  1087 pp .  

Thomas, W.H. ,  1 9 6 6 .  S u r f a c e   n i t r o g e n o u s   n u t r i e n t s   a n d  
p h y t o p l a n k t o n   i n  t h e   N o r t h e a s t e r n   T r o p i c a l   P a c i f i c  
O c e a n .   L i m n o l .  Oceanog.  1 1 :  393-400 .  

Thomas, W . H . ,  1970.  On n i t r o g e n   d e f i c i e n c y   i n   t r o p i c a l  
P a c i f i c   o c e a n i c   p h y t o p l a n k t o n :   p h o t o s y n t h e t i c  
p a r a m e t e r s   i n   p o o r   a n d   r i c h   w a t e r .   L i m n o l .  
Oceanog.  1 5 :  3 8 0 - 3 8 5 .  

Wacasey, J . W . ,  1 9 7 5 .  B i o l o g i c a l   p r o d u c t i v i t y  o f  t h e  
s o u t h e r n   B e a u f o r t  Sea. T e c h n i c a l   R e p o r t   N o .  1 2 b .  
39 P P .  
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A P P E N D  I X I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1 9 7 7   P H Y S I C A L   D A T A  

STATION: 0 2 2 - 1   D A T E :  2 8 / 7 / 7 7  T I M E :  14 :30  

A I R   T E M P E R A T U R E   ( O C )  Wet B u l b :  13.9 !8 H u m i d i t y :  8 2  
D r y  B u l b :  1 5 . 6  

W I N D   D I R E C T I O N  ( ' t r u e ) :  1 1 0  W A V E   A C T I O N :  0 . 3 m  w a v e s  
V E L O C I T Y  ( k m / h r . ) :  8 

S O L A R  C O N D I T I O N S :  
C l e a r  a n d   s u n n y  

C O M M E N T S :  

S E C C H I  D E P T H  ( m )  : M A X .   S T A T  I ON 
0.5 D E P T H  ( m )  : 12 - 5  

S E D I M E N T  P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  2 . 0  % S I L T :  5 . 0  % C L A Y :  9 3 . 0  
(0.05-2 .O0 m m )  (0.05-0.002 mm) (~0.00' m m )  

STATION P R O F I L E S  

D E P T H  W A T E R   C U R R E N T  W A T E R  S A L i N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(ml V E L O C I T Y   D A R E C T I O N  T k M P .  ( p p  (uhmos/cm) S O L  I D S  

(m/sec)  ( t r u e )  ( c )  x 100 (mg/  1 ) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

.21 2 6 0  

. 2 6  2 6 0  

.31 2 7 5  

. 3 1  275 

.I5 2 30 

.31 310 

. 2 1  360 

.20 3 6 0  

.20 2 30 

. 1 0  50 

.IO 320 

. 1 0  31 0 

1 1  .O 1 5 . 5  
1 1  .O 15.2 

9 . 0  18.1 
8.0 2 0 . 0  
7.2 21.2 
3.8 23.2 
0.3 28.2 
0.2 29. O 
0.2 29.0 
0.2 29.0 
0.2 29. O 
0.2 29. O 

182 
182 
192 
220 
225 
224 
245 
246 
246 
247 
246 
246 

2 5  .O 

3 . 8  

40.4 



A P P E N D  I X I I S S E R K  F-27 E N V I  R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I ON : 0 2 2 - 2  

A I R  T E M P E R A T U R E  ( O C )  Wet B u l b :  13.9 , % H u m i d i t y :  83 
Dry  B u l b :  15.6 

W I N D  D I R E C T I O N  ( O t r u e ) :  120  WAVE A C T I O N :  0.3m w a v e s  
V E L O C I T Y  (krn/hr . ) :  8 

S O L A R  C O N D I T I O N S :  S E C C H I  DEPTH ( m ) :  M A X  STAT I ON 
C l e a r  a n d  sunny  4.5 D E P T H  ( m )  : 13 2 

S E D I M E N T  PARTICLE S I Z E  A N A L Y S I S  

% S A N D :  2-0 % SILT: 4.4 CLAY: 93.6 
(0.05-2.00 m m >  (0.05-0.002 mm) ( < O . O O Z  mm) 

_I.pl S T A T I O N  P R O F I L E S  

D E P T H  WATER C U R R E N T  W A T E R  S A L 2 N I T Y   C O N D U C T I V I T Y  S U S P E N D E D  
(ml V E L O C I T Y  D A R E C T I O N  T E M P .  ( p p  ) (uhmos/cm) S O L I  OS 

(m/sec)  ( t r u e )  ( O c )  x 100 (mg/  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 

. 2 1  

.26 
- 3 1  
- 3 1  

15 
.31 
. 2 1  
.21 
.21 
. 1 0  
. 1 0  
. 1 0  

12.1 
12.3 
11.0 
10.6 
3.5 

-0.5 
-0 .5  
-0.5 
-0.5 
-0.5 
-0.5 
-0.5 

15.0 
15.5 

17.5 
28.0 
30.5 
30.5 
30.5 
30.5 
30.5 

15.8 

30.2 
30.2 

181 
183 
177 
200 
250 
253 
253 
153 
253 
252 
252 
252 

1 5 . 5  
, .  

1 2 . 3  

72 * 5 
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4 P P E N D  I X I I S S E R K  E - 2 7  E N V I  RONMENTAL S T U D Y  

1977 P H Y S I C A L  DATA 

STATION: 0 2 2 - 3  D A T E :  2 7 / 7 / 7 7  T I M E :  21 :O0 

I ' 
A I R  T E M P E R A T U R E  ( O C ) .  Wet B u l b :  1 2 . 8  % H u m i d i t y :  8 3  

D r y  B u l b :  14.4 

A I N D  D I R E C T I O N  ( O t r u e ) :  50 W A V E  A C T I O N :  1 m .waves I 
I 

VELOCITY ( k m / h r . ) :  1 2  

S O L A R   C O N D I T I O N S :  S E C C H I  D E P T H  (m) : M A X ,  STAT i ON 
Clear a n d  s u n n y  1 .O D E P T H  (KI): 1 2 . 0  '. I O M M E N T S :  

I S E D I M E N T  PARTICLE S I Z E  A N A L Y S I S  

% S A N D :  9 7 . 6  
I (0.05-2.00 .mm) 

% S I L T :  1 . 0  % C L A Y :  1 .4  
(0.05-0.002 mm )  ( d 0 . 0 0 '  mm) 

", S T A T I O N  P R O F I L E S  

I 
GIATE R C U R R E N T  WATER 
V E L O C I T Y  D L R E C T I O N  

TLMP. ( p p  ( u h m o s / c m )  S O L  I DS 
( m / s e c )  ( t r u e )  ( c )  x 100 ( m g I l  1 

S A L i N I T Y  C O N D U C T I V I T Y  S U S P E N D E  4 
I 
I 
I 
I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 

. 2 1  

. 2 2  
20 
.21 
15 

. 10  

. 1 0  

. 1 0  

. 1 0  

. I 3  . O 8  

.08 

2 30 
.230 
210 
220 
220 
32 O 
320 

5 
10 
20 
140 
140 

5 . 0  
5.5 
6.0 
6.0 
5 . 0  
1.5 

- 1  .O 
-0.5 
-0.5 
- 0 . 5  
- 0 . 5  
-0.5 

1 8 . 5  
1 9 . 2  
2 0 . 5  
1 9 . 0  , 

22.0 
26.5 
27.0 
30 :2 
31 .O 

31 . O  
31 .O 

31 .O 

1 3 . 5  
1 .  

7.2 

17.4 



I 

A P P E N D I X  I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I O N :  022-4 D A T E :  3 1 / 7 / 7 7  T I M E :  12:OO 

A I R  T E M P E R A T U R E   ( O C )  Wet B u l b :  1 2 . 2  % H u m i d i t y :  82 
D r y  B u l b :  13.9 

1 
I 
I 
I 

I 
I 
I 
~I 
1 
I 

WIND D I R E C T I O N  ( ' t r u e ) :  20 W A V E   A C T I O N :  0 . 3  
V E L O C I T Y  ( k m / h r . ) :  15 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m ) :  M A X .   S T A T I O N  
C l e a r  a n d  s u n n y  6.0 D E P T H .  ( m )  : 15.6 

C O M M E N T 5 :  

I 

l S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  6 . 0  % S I L T :  1 5 . 0  % C L A Y :  7 9 . 0  
( 0 . 0 5 - 2 . 0 0  m m )  ( 0 . 0 5 - 0 . 0 0 2  m m )  ( ~ 0 . 0 0 2  m m )  

S T A T I O N  P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L J N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N  TE.MP. ( p p  ) (uhmos/cm) S O L  I D S  

(rn/sec) ( t r u e )  ( c )  x 100  (mg/ 1 )  

1 
2 
3 
4 
5 
6 
7 
a 
9 

1 0  
1 1  
12 
13  
14 

.21 

. 1 9  
- 1 3  
. i 8  
.39 
. 4 6  
. 4 6  
. 4 5  
.39 
.41 
. 4 0  
- 4 4  
. 4 4  
* 37 

220 
175 
160 
160 
150 
1 6 0  
175 
180 
1 8 0  
1 7 5  
185 
185 
185 
1 8 5  

12.2 1 1 . 8  
1 2 . 5  13.7 
13.5 1 6 . 0  
13.4 1 5 . 8  
11.9 1 5 . 3  

9 . 6  1 8 . 6  
6.8 22.2 
2.7 2 7 . 0  
2 . O  27.5 
0.0 27.5 
0.0 29.1 
0.0 29.0 
O .O 2 8 . 0  
0 . 0  2 8 .  O 

1 4 9  6.5 
1 7 0  
1 9 6  
2 0 0  
1 9 8  9 . 0  
2 0 8  
232 
2 4 5  
247 ' 

247 
248 
248 
247 
247 31.6 

envlrocon 
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A P P E N D  I X I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

STAT 1 O N  : 1 1 2 - 1  D A T E :  28/7/77 T I M E :  12:Oo I 
A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  1 2 . 8  % H u m i d i t y :  84 

D r y  B u l b :  1 3 . 9  

W I N D  D I R E C T I O N  ( ' t r u e ) :  1 2 5  WAVE A C T I O N :  O .  3 m w a v e s  
V E L O C I T Y  ( k m / h r . ) :  8 . 5  

S O L A R  C O N D I T I O N S :  S E C C H I  DEPTH (rn) : M A X .   S T A T  I ON 
C l e a r  a n d   s u n n y  , 0.6 DEPTH ( m ) :  1 2 . 5  

COMMENTS: 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  2 . 0  5, S I L T :  14.0 % C L A Y :  84.0 
(0.05-2.00 m m )  (0.05-0.002 m m )  ( e o . 0 0 2  mm) 

- 
STATION P R O F I L E S  

D E P T H  
( m l  

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 

a 

WATER 
V E L O C I T Y  
(m/sec)  

. 3 6  

.31 

. 3 6  
* 31 
.31 
. 2 0  
.20 
. 3 6  
. 2 0  
. 1 5  
.I8 
- 2 1  

C U R R E N T  
D A R E C T  I ON 
( t r u e )  

260 
275 
2 75 
275 
310 
320 
320 
32 0 
320 
290 
340 
320 

W A T E R  

1 2 . 5  
1 0 . 0  
8.0 
7.5 
6.8 
5 . 5  
2 . 2  

- 0 . 2  
- 0 . 2  
-0.2 
-0.2 
-0.2 

S A L 2 N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( P P  ) (uhmos/cm) S O L  I D S  

x 100 (mg/ 1 )  

1 5 . 6  
15.5 
20. O 
21 .O 
23.0 
23.0 
2 5 . 5  
2 9 . 6  
3 0 . 0  
30.0 
30.0 
30.0 

25.1 

2 5 . 7  

124.0 
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A P P E N D I X  I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1977  P H Y S I C A L   D A T A  

S T A T  I O N :  1 1 2 - 2  D A T E :  2 7 / 7 / 7 7  T I M E :  1 9 : O O  

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  1 2 . 2  % H u m i d i t y :  82 
D r y  B u l b :  1 3 . 9  

W I N D   D I R E C T I O N  ( ' t r u e ) :  20 W A V E   A C T I O N :  0 . 6  m Waves  
V E L O C I T Y  ( k m / h r . ) :  1 5 . 0  

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m )  : M A X .  STATION 
C l e a r  a n d  s u n n y  1 .0  D E P T H  ( m )  : 1 2 . 0  

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0 . 4  % S I L T :  3 . 2  % C L A Y :  9 6 - 4  
(0.05-2.00 m m )  (0.05-0.002 m m )  ( c 0.002 mm) 

l -  S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L i N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N  T h M P .  ( p p  ) (uhmos/cm) S O L  I DS 

( m / s e c )  ( t r u e )  ( c l  x 100 (mg/ 1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1  
12  

- 2 8  
a23 
.13 
, 1 0  
. 1 3  
. i 8  
. i 8  . O 8  . O 5  
. O 5  
. I 3  
. 1 3  

2 6 0  
2 30  

2 30  
310  
320 
320 
3 2 0  
1 4 0  
95 
9 5  
9 5  

1 8 5  

1 0 . 0  1 7 . 8  
10 .0  1 8 . 0  

7 . 0  1 9 . 0  
6.0 2 1 . 3  
5 . 5  2 2 . 3  
3 . 5  2 3  . O  
0 . 0  2 8 . 3  

- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  

2 0 5  2 4 . 2  
2 0 8  
2 0 4  
2 2 0  
225 2 . 9  
2 2  3 
2 4 0  
2 4 1  
2 42 
2 4 2  
2 4 2  
2 4 2  5 2  .O 

cnvlrocon 



I 
I 
1 
I 

A P P E N D  I X I I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1977  P H Y S I C A L   D A T A  

D A T E :  26/7/77 T I M E :  17:30 

1 A I R   T E M P E R A T U R E   ( O C )  Wet B u l b :  % H u m i d i t y :  
D r y  B u l b :  12.1 

W I N D   D I R E C T I O N  ( O t r u e ) :  1 0 0  W A V E   A C T I O N :  
V E L O C I T Y  ( k m / h t . ) :  9 

S O L A R   C O N D I T I O N S :  - 
S E C C H I  D E P T H  (ml: M A X .   S T A T  I ON 

D E P T H  ( m l :  12.7 

1 C O M M E N T S :  I 

Z S A N D :  0 . 0  
( 0 . 0 5 - 2 . 0 0  mm) 

% SILT: 2 . 8  % C L A Y :  97.2 
(0.05-0.002 mm) ( 4 0 , 0 0 2  mm)  

I -  S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(ml V E L O C I T Y   D A R E C T I O N   T E M P .  ( p p t )  ( u h m o s / c m )  S O L  I DS 

( m / s e c )  ( t r u e )  ( c )  x 100 (mg/  1 )  

5 
6 
7 
8 
9 
10 
1 1  
12 

* 14 250 
.i8 220 
.22  200 
.31 1 9 0  
. 3 0  200 
-26 195 
.26 185 
.21 185 
.21 180 
.21 180 
.21 170 
.21 170 

9.2 15.5 
9.1 15.5 

7.2 18.3 
4.9 18.6 
3.8 23 .O 

-0.4 27.8 
-0.4 29.0 
- 0 . 6  29.6 
-0.7 30.0 
- 0 . 6  30. O 
-0.7 31 .O 

8.9 18.0 

192 
190  
208 
214 
216 
223 
2 39 
242 
25 1 
251 
25 1 
252 

1.9 

8. 1 

5.7 



A P P E N D I X  I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T I O N :  112-4 D A T E :  '27/7/77 T I M E :  15:30 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  1 0 . 6  % H u m i d i t y :  95 
D r y  B u l b :  1 1 . 1  

W I N D   D I R E C T I O N  ( ' t r u e ) :  30 W A V E   A C T I O N :  0 . 7  m w a v e s  
V E L O C I T Y  ( k r n / h r . ) :  15 

I 
I 
I 
I 

1 

S O L A R  C O N D I T I O N S :  S E C C H I   D E P T H  (rn) : M A X .  S T A T  I ON 
S u n n y  a n d  c l e a r  1 . 0  D E P T H  (m): 12.0 

C O M M E N T S :  

~" ~~ ~ . .. 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  1.0  % S I L T :  4 . 2  % C L A Y :  9 4 . 8  
( 0 . 0 5 - 2 . 0 0  mm) ( 0 . 0 5 - 0 . 0 0 2  m m )  ( 4 0 . 0 0 2  m m )  

D E P T H   W A T E R   C U R R E N T  

(m/sec) ( t r u e )  
(ml V E L O C  I TY D A R E C T  I O N  

S T A T  I ON P R O F  I L E S  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

.41 

.39 

.39 

. 6 7  
-67 
.51 
.4l 
- 3 1  
.24 
-21 
.18 
. 1 8  

W A T E R  

9.2 
9.0 
7.8 
7.7 
6.9 
6.2 
4.8 
1.4 

-0.1 
-0.1 
-0.1 
-0.1 

S A L d N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( P P  ) ( u h m o s / c m )   S O L  I DS 

x 1 0 0  ( m g /  1 )  

14.7 
14.9 
19.7 
22.5 
26.8 
28.6 
28.6 
29.2 
31 .O 

31 .O 
31  .O 

3 1  .O 

1 9 5  3 . 1  
2 0 6  
218 
2 2  1 
2 34 3.2 
240 
240 
2 46 
252 
252 
252 
252 1 5 . 6  



I A P P E N D I X  I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

'1977 P H Y S I C A L   D A T A  

S T A T  I ON : 2 0 2 -  1 D A T E :  3 1 / 7 / 7 7  T I M E :  1 3 : 2 0  

A I R   T E M P E R A T U R E   ( O C )  Wet B u l b :  1 2 . 2  % H u m i d i t y :  8 2  
D r y  B u l b :  1 3 . 9  

W I N D  D I R E C T I O N  ( O t r u e ) :  100 W A V E   A C T I O N :  0 . 3  m waves 
V E L O C I T Y  ( k m / h r . ) :  9 

I 

S O L A R  C O N D I T I O N S :  SECCHI D E P T H  ( m )  : M A X .   S T A T  I ON 
50% c l o u d   a n d   S u n n y  0 . 5  D E P T H '  ( m ) :  1 2 . 1  

C O M M E N T S :  

l S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  9 3 . 7  % S I L T :  4 - 3  % C L A Y :  2.0 
( 0 . 0 5 - 2 . 0 0  m m )  ( 0 . 0 5 - 0 . 0 0 2  m m )  ( -= 0.002 mm) 

D E P T H  
(m 1 

1 
2 
3 
4 
5 
6 
' 7  
8 
9 

10 
1 1  
12 

S T A T I O N   P R O F I L E S  

W A T E R   C U R R E N T   W A T E R   S A L ! N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
V E L O C I T Y   D Q R E C T I O N   T L M P .  ( P P  (uhmos /cm)  SO L I D.S 
( r n / s e c )  ( t r u e )  ( c )  x 1 0 0  (mg/  1 1  

. O6 
- O9 
. 1 4  
- 15  
- 1 3  
. O B  

* 09 
. O8 . O 6  
. O5 . O 5  

. o a  

2 4 0  
2 40 
2 2 0  
2 1 0  
1 9 5  
180  
1 9 5  
1 9 5  

1 8 5  
180 

1 a 5  

1 8 0  

1 3 . 0  1 6 . 2  
1 2 . 5  1 6 . 8  
1 2 . 0  1 7 . 5  

4 . 2  2 5 . 0  
O 2 9 . 5  
O 2 9 . 6  
O 2 9 . 5  
O 2 9 . 5  
O 2 9 . 5  
O 2 9 . 5  
0 .5  2 9 . 7  

8 . 5  2 0 . 7  

2 0 5   3 0 . 4  
205  
212  
2 2 8  
2 36  3 8 8 . 8  
2 5 0  
250  
250  
2 5 0  
2 5 0  
250 
2 50  3 1 . 6  



I 
1 

I 
I 

A P P E N D I X  I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T I O N :  202-2 D A T E :  30/7/77 T I M E :  13:15 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  12.2 ’ % H u m i d i t y :  93 
D r y  B u l b :  12.8 

W I N D  D I R E C T I O N  ( O t r u e ) :  120 W A V E   A C T I O N :  0.6m swells 
V E L O C I T Y  ( k r n / h r . ) :  7 

S O L A R   C O N D I T I O N S :  
F o g g y  

S E C C H I   D E P T H  (rn) : M A X .  S T A T I O N  
1 .O D E P T H  ( m )  : 12.1 

C O M M E N T S :  

S E D I   M E N T   P A R T I  C L E  SI ZE A N A L Y S   I S  

% S A N D :  0 . 0  % S I L T :  1.6 % C L A Y :  98.4 
(0.05-2.00 m m )  (0.05-0.002 m m )  ( ‘0.002 mm )  

S T A T I O N  P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L j N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(m) V E L O C I T Y   D A R E C T I O N   T E M P .  ( p p  ) ( u h m o s / c m )   S O L  I DS 

( m / s e c )  ( t r u e )  ( c )  x 100  ( m g /  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

.21 
31 

.33 
& 40 
,40 
* 42 
.39 
.41 
* 36 
.40 
. 3 9  
.33 

140 
110 
95 
80 
70  
70 
60 
60 
60 
60 
60 
60 

13.0 
12.0 
12.0 
6.0 
3.0 
0.5 
O 
O 
O 
O 
O 
O 

15.0 
17.5 
17.7 
24.5 
27.5 
30.5 
31 .O 
3 1  .O 
31 .O 
31 .O 
31 .O 
30.5 

180 
207 
225 
250 
255 
26 2 
262 
260 
260 
260 

260 
260 

54.3 

39.8 

27.3 



A P P E N D 1  X 1 I S S E R K  F-27 E N V I R O N M E N T A L   S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I O N :  202-3 D A T E :  2 8 / 7 / 7 7  T I M E :  18:30 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  12.8 % H u m i d i t y :  9 4  
D r y  B u l b :  13.3 

W I N D   D I R E C T I O N  ( O t r u e ) :  80 W A V E   A C T I O N :  0 . 3  m w a v e s  
V E L O C I T Y  ( k m / h r , ) :  9 

S O L A R   C O N D I T I O N S :  
Sunny  a n d  clear 

S E C C H I   D E P T H  ( m )  : M A X .  S T A T  I ON 
1 .O D E P T H  ( m l , :  12.0 

C O M M E N T S :  I 

% S A N D :  1 . 0  % S I L T :  2.6 % C L A Y :  96.4 
(0.05-2.00 mm) (0.05-0.002 m m )  (40.002 m m )  

S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N   T L M P .  ( p p ' )  ( u h m o s / c m )  S O L  I D S  

( m / s e c )  ( t r u e )  ( c )  x 100 (mg/ 1 )  

1 
2 

5 
6 
7 
8 
9 
10 
1 1  
12 

.21 

. O 8  

.08 

.12 

.12 

. 1 0  . O 8  
m l 3  
.10 
. 1 3  

275 
60 
9 5  
195 
255 
280 
2 80 
285 
300  
320 
210 
360 

12.8 
11.0 
7.5 
6.9 
3 . 0  
0 . 0  

-0.5 
-0.5 
-0.5 
- 0 . 5  
-0.5 
"0.5 

14.5 
1 4 . 9  

20.8 
25.5 

17.6 

30.6 
31 .O 
31 .O 

31 .O 

31 .O 

31 . O  

31 .O 

178 
181 
208 
2 1 8  
238 
259 
259 
259 
259 
259 
259 
259 

28.4 

20.6 

27.5 



I 
I 

APPEND1 X I ISSERK F - 2 7  ENVIRONMENTAL S T U D Y  

1977  PHYSICAL  DATA 

S T A T I O N :   2 0 2 - 4   D A T E :  3017177  T I M E :   1 0 1 3 0  

A I R  TEMPERATURE ( O C )  Wet B u l b :  % H u m i d i t y :  
D r y  B u l b :  1 3 . 2  

WIND DIRECTION ( O t ~ e ) :  50 WAVE A C T I O N :  0 . 3  m w a v e s  
VELOC I TY (krn/h r ,  ) : 7 

SOLAR  CONDIT IONS:  SECCHI  DEPTH ( m )  : MAX.  STAT I O N  
C l e a r  a n d  s u n n y  2 . 9  D E P T H  ( m l :  1 0 . 1  

COMMENTS: 

S E D I M E N T   P A R T I C L E   S I Z E   A N A L Y S I S  

% SAND: 0 . 0  S I L T :   2 . 8  % C L A Y :   9 7 . 2  
(0 .05 -2 .00  m m )  ( 0 . 0 5 - 0 . 0 0 2  mm) ( 0.002 mm) 

S T A T I O N   P R O F I L E S  

DEPTH  WATER  CURRENT  WATER S A L j N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(m 1 V E L O C I T Y  DARECTION  TEMP.  ( p p  ) ( u h m o s / c m )  S O L  I DS 

(m/sec) ( t r u e )  ( c )  x 100  (mg/  1 )  

5 
6 
7 
8 
9 

1 0  

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

- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  
- 0 . 5  29  .O 
- 0 . 5  2 9 . 0  
- 0 . 5  2 9 . 0  

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



A P P E N D I X  I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  292- 1 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  - % H u m i d i t y :  
D r y  B u l b :  11.4 

WIND D I R E C T I O N  ( O t r u e ) :  90 W A V E   A C T I O N :  1.2 m waves 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  (m): M A X .   S T A T  I ON 
C l e a r  a n d  s u n n y  0.1 ( J u l y  3 0 )  D E P T H  (rn) : 1 2 . 6  

COMMENTS:  

V E L O C I T Y  ( k r n / h r . ) :  1 8  

1.3 ( J u l y  31) 

S E D I M E N T   P A R T I C L E   S I Z E   A N A L Y S I S  

% S A N D :  86.8 % S I L T :  10.0 % C L A Y :  3.2 
(0.05-2.00 mm)  ( 0 . 0 5 - 0 . 0 0 2  mm) (40.002 mm) 

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L $ N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N   T E M P .  ( p p  (uhmos/cm) S O L  I DS 

( m / s e c )  ( t r u e )  ( c )  x 100  (mg/  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

.21 2 30 
* 1 5  2 30 
.21 275 
.21 185 
. 2 1  160 
.21 2 30 
.i8 3 2 0  
.36  320 
* 36 140 
* 36 160 
.36 150 
. 3 6  185 

11.5 15.2 
1 1  .O 15.5 
1 1  .O 15.7 
10.0 17.5 
2.5  27. O 

-0.5 30.5 
-0.5 30.5 
- 0 . 5  30.5 
-0.5  30.5 
-0.5 30.5 
-0.5 30.5 
-0.5 30.2 

183 21.1 

177 
200 
250 33.4 
25 3 
253 
25 3 
252 
252 
252 
252 34.1 

183 



A P P E N D I X  I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I ON : 292-2 D A T E :  30/7/77 T I M E :  21 :3O 

A I R  T E M P E R A T U R E  (OC) Wet B u l b :  % H u m i d i t y :  
D r y  B u l b :  11.7 

W I N D   D I R E C T I O N  ( O t r u e ) :  9 0  W A V E   A C T I O N :  1.0 m w a v e s  
V E L O C  I T Y  (krn/h r.  ) : 17 

S O L A R  C O N D I T I O N S :  S E C C H I   D E P T H  (rn): M A X .  S T A T I O N  
Clear a n d  s u n n y  0.3 D E P T H  ( m )  : 12 

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0 . 0  % S I L T :  9.4 % C L A Y :  90.6 
( O .  05-2 .O0 m m )  (0.05-0.002 m m )  ( e 0 . 0 0 2  m m )  

S T A T I O N   P R O F I L E S  

D E P T H  
( m  1 

5 
6 
7 
8 
9 
10 
1 1  
12 

W A T E R  
V E L O C  1 T Y  
( rn /sec)  

.31 

. D l  

.41 

.62 

.77 
* 77 
.77 
.62 
.62 
.62 
.51 
.51 

C U R R E N T  
D L R E C T I   O N  
( t r u e )  

2 75 
230 
275 
275 
275 
260 
2 75 
275 
260 
2 9 0  
290 
2 30 

W A T E R  
T b M P .  
( c )  
12.4 
12.2 
9.5 
4.0 
o. 3 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

S A L j N I T Y  C O N D U C T I V I T Y  S U S P E N D E D  
( P F  ) ( u h m o s / c m )  S O L  I D S  

x 100 (mg/ 1 ) 

13.8 
15.8 
18.7 
24.8 
29.5 

30.4 
30.5 
30.5 
30.5 
30.5 
30.5 

29.8 

170 99.8 

215 
237 
255 99.3 
255 
2 5 5  
255 
255 
254 

186 

255 
255 67.7 

envirocan 



A P P E N D  I X I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1977  P H Y S I C A L   D A T A  

S T A T  I O N :  2 9 2 - 3  D A T E :  2 9 / 7 / 7 7  T I M E :  14:OO 

A I R   T E M P E R A T U R E  (OC) Wet B u l b :  1 1 . 7  % H u m i d i t y :  94 
D r y  B u l b :  1 2 . 2  

W I N D  D I R E C T I O N  ( O t r u e ) :  W W A V E   A C T I O N :  O *  3 'm w a v e s  
V E L O C I T Y  ( k m / h r . )  : 1 1 . 5  

S O L A R   C O N D I T I O N S :  S E C C H I   D E P T H  ( m ) :  M A X .  S T A T I O N  
S u n n y ,  2 5 %  o v e r c a s t  1 . 5  D E P T H  (m) : 13.0 

C O M M E N T S :  
N o t e  c h a n g e 5  on 2 8 / 8 / 7 7  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0.0 % S I L T ;  3 . 8  % C L A Y :  96.2 
( O .  0 5 - 2 . 0 0  mm) ( 0 . 0 5 - 0 . 0 0 2  mm) ( e O .  002 mm) 

D E P T H  
( m l  

1 .  
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 

W A T E R  
V E L O C I T Y  
(m/sec)  

- 3 1  
. 4 2  
* 4 9  
* 39  
. 2 6  
. 2 4  
.26 
.O03 
. O 0 3  
* O 5  
.08 
.O03 

C U R R E N T  
D A R E C T I   O N  
( t r u e )  

S T A T I O N   P R O F I L E S  

2 3 5  
2 4 5  
2 4 0  
215 
1 9 5  
1 9 5  
2 5 0  
2 30 
1 9 0  
2 35 
190 
2 4 0  

W A T E R  
T S M P  
( c )  

1 2 . 5  
1 1 . 7  
10.0 

8 . 7  
7 . 5  
6 . O  
1 .O 

-0.5 
-0.5 
-0.5 
- 0 . 5  
- 0 . 5  

S A L i N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( P P  ) ( u h m o s / c m )   S O L  I D S  

x 100 (mg/ 1 ) 

1 4 . 0  1 7 5  2 4 . 3  
1 4 . 5  175 
1 8 . 0  2 0  8 
19.5 2 2 5  
2 1 . 5  2 3 0  133.4 
2 2 . 5   2 3 5  
2 8 . 0   2 4 2  
2 9 . 5  250 
2 9 . 5   2 5 0  
2 9 . 5   2 5 0  
2 9 . 5  2 5 0  
2 9 . 5   2 5 0   3 7 . 2  

cnvirocon 



A P P E N D 1  X I I S S E R K  F-27 E N V I R O N M E N T A L   S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I O N :  2 9 2 - 3  D A T E :  2 8 / 7 / 7 7  T I M E :  

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  
D r y  B u l b :  

% H u m i d i t y :  

W I N D   D I R E C T I O N  ( ' t r u e ) :  90 W A V E   A C T  I ON : 
V E L O C I T Y  ( k r n / h r . ) :  1 1 . 5  

S O L A R   C O N D I T I O N S :  S E C C H I   D E P T H   ( m ) :   M A X .   S T A T I O N  
o .  1 D E P T H  ( m )  : 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0 . 0  % S I L T :  3 . 8  % C L A Y :  9 6 . 2  
( 0 . 0 5 - 2  .O0 mm)  ( 0 . 0 5 - 0 . 0 0 2  mm) ( e 0 . 0 0 2  mm) 

D E P T H  
( m l  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

S T A T I O N  P R O F I L E S  

W A T E R  C U R R E N T  W A T E R  
V E L O C I T Y  D A R E C T I O N  T L M P .  
( m / s e c )  ( t r u e )  ( c )  

9 . 0  
8 . 5  
8 . 5  

8 . 5  
8 . 5  
8 . 2  
8 . 0  
7 . 8  
7 . 8  
7.7- 
5 . 5  

a .  5 
2 8 5  

2 85 

S A L d N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( P P  ) ( u h m o s / c m )  S O L  I D S  

x 100 ( m g /  1 )  

2 8 . 0   2 8 5  
2 8 . 0  
2 7 . 8  
2 7 . 4  
2 6 . 5  
2 7 . 0  
2 8 . 0  

2 8 . 0  
2 8 . 0  
2 8 .  O 
2 8 . 0  

28.0 

envirocon 



A P P E N D  I X I I S S E R K  F - 2 7  E N V I R O N M E N T A L  STUDY 

1 9 7 7  P H Y S I C A L   D A T A  

S T A T I O N :  2 9 2 - 4  D A T E :  3 0 / 7 / 7 7  T I M E :  15:OO 

A I R   T E M P E R A T U R E   ( O C )  Wet B u l b :  12 .2  !4 H u m i d i t y :  8 7  
D r y  B u l b :  1 3 . 3  

W I N D  D I R E C T I O N  ( ' t r u e ) :  - W A V E   A C T I O N :  0 . 3  w a v e s  
V E L O C I T Y  ( k m / h r , ) :  0 

S O L A R  C O N D I T I O N S :  S E C C H I   D E P T H  (rn): M A X .   S T A T I O N  
O v e r h a s t  a n d  h a z e  5.5 D E P T H  ( m ) :  1 4 . 3  

C 0 M M E N T . S :  
A u g .   r e s u l t s   f o l l o w   s t o r m   a c t i v i t y  - w a t e r   v e r y   t u r b i d  

S E D I M E N T   P A R T I C L E   S I Z E   A N A L Y S I S  

% S A N D :  1 . 0  !# S I L T :  1 . 2  % C L A Y :  97.8 
( 0 . 0 5 - 2 . 0 0  m m )  ( 0 . 0 5 - 0 . 0 0 2  mm) ( e 0 . 0 0 2  mm) 

D E P T H  
( m )  

7 
8 
9 

10 
1 1  
12 
1 3  

S T A T I O N   P R O F I L E S  

W A T E R   C U R R E N T   W A T E R   S A L J N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
V E L O C I T Y   D A R E C T I O N   T L M P .  ( P P  (uhmos /cm)  S O L  I DS 
( m / s e c )  ( t r u e )  ( c )  x 1 0 0  (mg/ 1 )  

* 32  210 1 2 . 3  1 1  .O 1 3 8  7 . 3  
. 4 4  2 3 5  1 1 . 2  1 3 . 8  170 
. 4 2  1 8 5  1 0 . 0  1 6 . 9  195  
* 42 160 9 . 0  17.5 2 0 0  
* 32 1 6 0  8 . 7  2 1 . 3  2 3 5  9 . 9  
- 2 7  160 7 . 7  2 1 . 2  2 3 5  
. 1 3  50  4 . 9  2 8 . 8  2 39 
. 1 2  5 0  o .  O 2 9 . 0  245  
* 09 40 - 0 . 5  2 9 . 2  2 4 5  
- O 9  40 - 0 . 5  2 9 , 2  2 4 8  
. O9 4 0  - 0 . 5  2 9 . 5  2 4 8  
. 1 0   4 0  - 0 . 5  2 9 . 5  2 4 8  
. 1 3  5 5  - 0 . 7  2 9 . 5  2 4 8   1 0 . 4  



A P P E N D I X  I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  0 2 2 - 1  D A T E :  2 5 / 8 / 7 7  T I M E :  1 7 : O O  

A I R   T E M P E R A T U R E  (OC) Wet B u l b :  6 . 7  % H u m i d i t y :  .8 6 
D r y  B u l b :  7 . 8  

W I N D  D I R E C T I O N  ( ' t r u e ) :  310 W A V E  A C T I O N :  1.2 m swells 
V E L O C  I T Y  ( k m / h  r .  ) : 20 

S O L A R   C O N D I T I O N S :  S E C C H I  D E P T H  ( m )  : M A X .  S T A T I O N  
C l e a r  a n d  S u n n y  O. 5 D E P T H  ( m ) :  12.5 

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  2 . 0  % S I L T :  1 8 . 6  C L A Y :  7 9 . 4  
( 0 . 0 5 - 2  .O0 m m )  (O. 0 5 - 0  .O02 m m )  (e0.002 mm) 

S T A T I O N   P R O F I L E S  

D E P T H  W A T E R   C U R R E N T   W A T E R   S A L  I N I T V  
(ml V E L O C I T Y  D A R E C T I O N  T E M P .  ( p p t )  

( m / s e c )  ( t r u e )  ( c )  

5 
6 
7 
8 
9 

10 
1 1  
12 

. 2 1  

. 3 6  

.21 . 16 

. 1 3  

. 1 5  . 1 8  

. 1 0  

.15 
a 1 3  

. 2 1  

.15 

7 . 5  2 6 . 5  
7 . 5  2 7 . 0  
6 . 5  2 8 . 2  
5 . 0  2 9 . 8  
3.0 30.5 
1.5 31 . 5  
1 .O 3 2 . 0  
0 - 5  32 . O  
0 . 5  32 . O  
0 . 5  3 2 . 0  
0.5 3 2 . 0  
0 . 5  3 2 . 0  

C O N D U C T I V I T Y  S U S P E N D E D  
(uhmos/cm) S O L  I D S  

x 1 0 0  ( m g /  1 )  

2 7 5  1 1 7 . 4  
2 7 5  
2 85 
2 9 5  

2 8 2  
2 7 5  
2 75  
2 7 5  
2 7 5  

2 8 2  5 6 . 3  

2 7 5  
2 7 5  2 4 . 4  

envlrocon 



A P P E N D I X  I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  022.2 D A T E :  29/8/77 T I M E :  8:30 

A I R   T E M P E R A T U R E   ( O C )  Wet B u l b :  6.4 % H u m i d i t y :  89 
D r y  B u l b :  6.9 

W I N D   D I R E C T I O N  ( O t r u e ) :  '80 W A V E   A C T I O N :  1 rn swells 
V E L O C I T Y  ( k m / h r . )  : 10 

S O L A R  CONDITIONS: S E C C H I  D E P T H  ( m )  : M A X .   S T A T I O N  
95% c l o u d  c o v e r  0.5 ( A u g .  24) D E P T H  ( m )  : 13.2 

C O M M E N T S :  

~~ 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  O a 4  % S I L T :  1 1 . 2  % C L A Y :  88.4 
(0.05-2.00 m m )  ( O .  05-0 .O02 mm) ( ~ 0 . 0 0 2  m m )  

D E P T H  
(ml 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

S T A T I O N   P R O F I L E S  

W A T E R   C U R R E N T   W A T E R   S A L i N l T Y   C O N D U C T I V I T Y   S U S P E N D E D  
V E L O C I T Y  D A R E C T I O N  T k M P .  ( p p  ) ( u h r n o s / c m )  S O L  I D S  
( m / s e c )  ( t r u e )  ( c )  x 100  ( m g /  1 )  

. 2 8  2 75 

- 2 8  2 7 5  

- 3 1  275 

- 3 1  185 

.28 275 

- 2 8  2 70 

* 3 3  1 6 0  
- 

* 3 2  185 
*21 1 85 
.26 180. 
.21 160 
. l a  1 6 0  

6.0 29.0 
6 .  O 28.8 
6.0 29.0 
6.0 29. O 
6.0 29.0 
6.0 28.8 
6.0 28.8 
5.8 28.6 
5.7 28.5 
5.5 28.2 
5.1 2 8 . 5  
5 .  O 2 8 . 5  

2 89 27.3 
288 
2 87 
287 
287 29.1 
2 86 
2 86 
2 86 

2 8 3  
2 8 5  

2 8 0  
2 80  37.4 

envlrocon 



A P P E N D I X  I I S S E R K  F - 2 7  E N V I  R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T I O N :  022-3 D A T E :  29/8/77 T I M E :  1 5 ~ 3 0  

A I R  T E M P E R A T U R E   ( O C )  Wet B u l b :  7.8 % H u m i d i t y :  85 
D r y  B u l b :  8.9 

W I N D   D I R E C T I O N  ('true): - W A V E   A C T I O N :  0.7 m swells 
V E L O C I T Y  ( k m / h r . )  : 0 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m )  : M A X .   S T A T  I ON 
90% Cloud - D E P T H  ( m l :  1 2 . 0  

C O M M E N T S :  

% S A N D :  2 . 0  % S I L T :  1 7 . 2  % C L A Y :  80.8 
(0.05-2 .O0 mm)  (0.05-0.002 m m )  (<0.002 m m )  

S T A T I O N   P R O F I L E S  

D E P T H  
( m l  

5 
6 
7 
8 
9 
10 
1 1  
12 

W A T E R  
V E L O C  I T Y  
(m/sec)  

.18 

.i8 

. 1 3  

.15 

.08 

.15 
* 15 
. 1 3  
. 1 5  
.15 
- 1 0  
.15 

C U R R E N T  
D Q R E C T I   O N  
( t r u e )  

2 30 
185 
95 
95 
95 
95 

290 
140 
95 

2 30 
2 75 
275 ' 

W A T E R  
T E M P .  

6.7 
6.6 
6.4 
6.2 
6.1 
6.0 
5.9 
5.8 
5.6 
5.5 
5.4 
5.3 

( c )  

S A L )  N I T V  
( P P  ) 

27.3 
27.3 
27.5 
27.5 
27.7 
27.7 
27.7 
27.7 

28.2 
28.3 
28.3 

27.8 

C O N D U C T I V I T Y  
(uhmos/cm)  

x 100 

282 
282 
2 82 
2 82 
2 82 
2 80 
280 
281 
2 80 
2 80 
2 80 
2 80 

S U S P E N D E D  
S O L  I DS 
( m g /  1 )  

25.1 

26 .O 

31.4 



I, 
1 
1 

A P P E N D 1  X I I S S E R K  F-27 E N V I   R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  022-4 D A T E :  29/8/77 T I M E :  1 6 : 1 5  

A I R  T E M P E R A T U R E  ( O C )  Wet B u l b :  7.2 % H u m i d i t y :  90 
D r y  B u l b :  7.8 

W I N D   D I R E C T I O N  ( ' t r u e ) :  N .  I . T  W A V E   A C T I O N :  0.7 m swells 
V E L O C I T Y  ( k m / h r . ) :  N . I .  

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m ) :  M A X .   S T A T  I O N  
90% c l o u d  a n d  c a l m  1 .O D E P T H  ( m )  : 15.6 

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  2 . 2  % S I L T :  20.6 % C L A Y :  77.2 
(0.05-2 .O0 m m )  (0.05-0.002 mm) ( ~ O , O O Z  m m )  

S T A T I O N  P R O F I L E S  

D E P T H   W A T E R   C U R R E N T  

( m / s e c )  ( t r u e )  
(ml V E L O C I T Y   D J R E C T I O N  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 
1 3  
14 

275 
275 
2 7 5  
140 
2 30 
140 
2 30 
275 
275 
2 75 
290 
2 75 
275 
2 75 

W A T E R  
T E M P .  
( c )  

6.0 
5.8 
5.8 
5.7 
5.5 
5.4 
5.3 
5.3 
5.3 
5.2 
5.2 
5.2 
5.2 
5.2 

S A L I N I T Y  
( P A  

28.3 

28.3 
28.3 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 

2 8 . 3  

C O N D U C T I V I T Y  
(uhmos/cm) 

x 100 

2 80 

2 80 
2 80 

280 

278 
278 
278 
278 
278 
278 
278 
278 
278 
278 

S U S P E N D E D  
S O L  I DS 
(mg/ 1 )  

46.2 

34.1 

4 0 . 9  

envlrocon 



A P P E N D 1  X I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977  P H Y S I C A L   D A T A  

S T A T  I O N  : 1 1 2 - 1  D A T E :  291 8/77 T I M E :  1 6 : O . O  

A I R   T E M P E R A T U R E  (OC) Wet B u l b :  5 . 8  % H u m i d i t y :  9 3  
Dry B u l b :  6 . 1  

W I N D   D I R E C T I O N  ( ' t r u e ) :  2 8 0  W A V E  A C T I O N :  1 . 0  m s w e l l s  
V E L O C I T Y  ( k r n / h r . ) :  7 .  O 

S O L A R   C O N D I T I O N S :  S E C C H I  D E P T H   M A X .   S T A T  I ON 

I .  2 ( A u g .  25) D E P T H  ( m )  : 1 2 . 5  

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  9 2 . 4  % S I L T :  7 . 0  % C L A Y :  0.6 
(0.05-2.00 m m )  (0.05-0 .O02 m m )  ( ~ 0 . 0 0 2  m m )  

D E P T H  
(ml 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

S T A T I O N   P R O F I L E S  

W A T E R   C U R R E N T   W A T E R   S A L C N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
V E L O C I T Y   D A R E C T I O N   T E M P .  ( p p  ) (uhrnos/cm) S O L  I D S  
(rn/sec)  ( t r u e )  ( c l  x 100 (mg/ 1 )  

. 2 1  2 30  

. 2 8  2 30 
- 2 3  2 3 0  
. 2 8  2 30 
. 2 6  2 30 
. 2 6  2 30 
. 2 6  2 30  
. 2 8   2 6 0  
a 1 5  2 70 
. 1 8  2 75  
. 1 0  2 30  
. 1 8   2 7 5  

6 . 5  2 9 . 0  
6 . 5  2 8 . 5  
6 . 5  2 8 . 5  
6 . 5  2 8 . 5  
6 . 5  2 8 . 5  
6 . 5  2 8 . 5  
6 . 3  2 8 . 2  
6 . 0  2 8 . 2  
6 . 0  2 8 . 5  
5 . 5  2 8 . 4  
5 . 5  2 8 . 5  
5 . 5  2 8 . 5  

2 8 8  2 1 . 3  
2 8 7  
2 8 6  
2 86 
2 8 6  24' . 7 

2 8 4  
2 84  
2 8 7  
2 8 7  
2 8 4  
2 8 3  4 5 5 . 5  

2 a6 

envirocon 



A P P E N D 1  X I I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  1 12-2 D A T E :  29/8/77 T I M E :  7:30 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  5 .8  % H u m i d i t y :  9 3  
D r y  B u l b :  6.1 

W I N D  D I R E C T I O N  (Ottue): 3 0 0  W A V E   A C T I O N :  1.0 m swells 
V E L O C I T Y  ( k m / h r . ) :  7 .0  

S O L A R  C O N D I T I O N S :   S E C C H I   D E P T H  ( m ) :  M A X .   S T A T I O N  
1.2 ( A u g .  25) D E P T H  ( m )  : 1 2 . 0  

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  1 . 0  % S I L T :  3.0 % C L A Y :  96.0 
(0.05-2.00 m m )  (0.05-0.002 m m )  ( ‘0.002 mm) 

S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L d N I T Y   C O N D U C T I V I T Y  S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N  TEMP. ( p p  ) (uhmos/cm) S O L  I DS 

( m / s e c )  ( t r u e )  ( c )  x 100 (mg/  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

. 2 6  275 

.21 260 

.23 260 

. 2 1  2 75 

. 2 3  2 75 

.26 275 

. 2 3  260 

. 1 5  1 8 5  

.i8 185 

.I5 275 

.26  275 

. 1 3  275 

7.0 28.4 
7.0 28.3 
6.7 28.2 
6 . 5  28.5 
6.5 28.6 
6.3 28.5 
6.0 28.4 
5.8 28.3 
5.6 28.4 
5.3 28.3 
5.0 28.2 
5.0 28.1 

290 31.5 
290  
288 
2 9 0  
289 36.3 
289 
287 
284 
284 
283 
28 1 
280 4 9 . 0  



A P P E N D 1  X I I S S E R K  F-27 E N V I  R O N M E N T A L  S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I ON : 112-3 D A T E :  26/8/77 T I M E :  1O:OO 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  43 % H u m i d i t y :  1 O0 
D r y  B u l b :  4 3  

W I N D   D I R E C T I O N  ( O t r u e ) :  350 W A V E   A C T I O N :  1 . 3  rn swells 
V E L O C I T Y   ( k m / h r . ) :  1 8  

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m ) :  M A X .   S T A T  I ON 
100% cloud a n d  r a i n  2.2 D E P T H  ( m ) :  12.7 

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0.0 % SILT: 6.6 % C L A Y :  93.4 
(0.05-2.00 m m )  ( O . O ~ - O . O O Z  m m )  ( ~ 0 . 0 0 2  mm) 

- 
S T A T I O N   P R O F I L E S  

D E P T H  
(rn) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

W A T E R  C U R R E N T  
V E L O C I T Y  D A R E C T I O N  
( m / s e c )  ( t r u e )  

.26 

.19 

.21 

.10 

.I7 . O6 
L 10 

.12 

. t o  

. 1 2  

.12 

W A T E R  
T E M P .  
("cl  

8 .  O 

6.5 
3.5 
1.5 
1.5 
1.5 
1 . 5  
1.5 
1.5 
1.5 
1.5 

a .  5 

S A L j  N I T Y  
( P P  1 

27.5 
27.5 
30.0 
3 0 .  O 

30.0 
30. O 

30. O 

30. O 
30.0 
30.0 
30.0 
30 .O 

C O N D U C T I V I T Y  S U S P E N D E D  
(uhrnos/crn) S O L  I D S  

x 100 ( m g /  1 )  

290 24.2 
2 9 0  
300  
275 
267 28.5 
267 
267 
267 
265 
265 
265 
265 34.2 



A P P E N D I X  I ISSERK F-27 E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  112-4 D A T E :  29/8/77 T I M E :  14:OO 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  6.4 % H u m i d i t y :  98 
D r y  B u l b :  6.7 

W I N D   D I R E C T I O N  ( O t r u e ) :  290 W A V E   A C T I O N :  O.7 m w a v e s  
V E L O C  I TY (km/h r .  ) : 5 

S O L A R  C O N D I T I O N S :  S E C C H I  D E P T H  ( m ) :  M A X .   S T A T  I O N  
90% o v e r c a s t  a n d  clearing 1.2 D E P T H  (m): 1 2 . 0  

C O M M E N T S  : Aug.  d a t a  follows s t o r m  - h i g h  t u r b i d i t y  

~ 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  % S I L T :  % C L A Y :  
( 0 . 0 5 - 2  .O0 m m )  ( 0 . 0 5 - 0 , 0 0 2  m m )  ( 0.002 mm) 

STATION P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L i N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m )  V E L O C I T Y  DARECTION  TSMP. (PP ) ( u h m o s / c m )  S O L  I D S  

( m / s e c )  ( t r u e )  ( c )  x 100 ( m g /  1 )  

1 . 3 3  2 30 7 . 5  28.1 290 44.5 
2 . 2 6  2 30 7 . 3  28.0 290 
3 . 2 1  275 7.0 28.0 290 
4 .21 2 75 6. a 2 8 . 0  289 
5 . 2 1  2 7 5  6 . 7  28.1 2 89 

7 . 2 1  9 5  6.3  28.2 2 85 

9 .i8 2 75 5.8 28.3 283 
10 . 3 6  2 30 5.7 28.3 283 
1 1  . 2 6  2 30  5.6 28.3 283 
12 .24 230 5.6 28.3 283 215.4 

- 
6 .21 9 5  6.5 28 .O 2 89 

8 .i8 110 6. O 28.3 2 84 

envirocon 1 



A P P E N D I X  I I S S E R K  F-27 E N V I   R O N M E N T A L   S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I O N :  202- 1 D A T E :  2 5 / 8 / 7 7  T I M E :  14:30 

A I R  T E M P E R A T U R E   ( O C )  Wet B u l b :  6 . 1  % H u m i d i t y :  8 7  
D r y  B u l b :  6 . 7  

W I N D   D I R E C T I O N  ( ' t r u e ) :  40 W A V E   A C T I O N :  0 . 6  swells 
V E L O C I T Y  ( k r n / h r . ) :  12 

S O L A R   C O N D I T I O N S :  S E C C H I  D E P T H  ( m ) :  M A X .   S T A T  I ON 
50% cloud c o v e r  1 . 2  D E P T H  ( m l :  12.1 

C O M M E N T S :  

% S A N D :  2.0 !& S I L T :  8 . 4  % C L A Y :  89.6 
(0.05-2 .O0 mm) (0.05-0.002 mm) ( e 0 . 0 0 2  mm) 

S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C I T Y   D A R E C T I O N   T E M P .   ( u h m o s / c m )  S O L  I D S  

( m / s e c )  ( t r u e )  ( c )  x 100 (mg/ 1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

* 3 1  
. 4 1  

275 
260 

.36 2 6 0  

. 2 3   2 7 5  
- 2 1  260 
.18 2 7 5  
.i8 2 7 5  
. 2 1  2 85 
. 1 3  2 75 
.10 2 9 0  . O8 260 . O8 2 7 5  

6.5 2 7 . 2  
6.2 2 7 . 2  
6.2 2 7 . 2  
6 . 2  27.5 
4 . 8  3 0 . 8  
4 . 5  3 0 . 5  
0.5 32 .O 
0 . 5  31.8 
0.5 31 . 5  
0.5 31.5 
0.5 31.5 
0.5 31 . 5  

2 7 0  229.6 
2 75 
2 7 5  
2 8 5  
290 106.6 

265 
26 8 

268 
268 
2 6 8  123.0 

2 80 

2 6 8  

envirocon 



A P P E N D I X  I I S S E R K  F - 2 7  E N V I   R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

STAT I ON : 202-2 D A T E :  29/8/77 T I M E :  2 1  130 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  - % H u m i d ;  t y :  - 
D r y  B u l b :  5.4 

W I N D   D I R E C T I O N  ( O t r u e ) :  260 W A V E  A C T I O N :  1.0 m swells 
V E L O C I T Y  ( k m / h r . ) :  9 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m )  : M A X .  STAT' I ON 
100% cloud a n d  f o g g y  DEPTH ( m )  : j2.' 

C O M M E N T S :  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  1.0 % S I L T :  4.2 4; C L A Y :  94.8 
(0.05-2.00 mm) (0.05-0.002 m m )  ( e 0 . 0 0 2  mm) 

S T A T I O N   P R O F I L E S  

D E P T H  
(ml 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  

W A T E R  C U R R E N T  
V E L O C I T Y  D A R E C T I O N  
(m/sec) ( true) 

-26 2 30 
.26 260 
* 3 3  2 75 
. 3 1  275 
0 13 185 
* 15 275 
- 1 8  275 
.26 270 
.26 185 
. I 3  185 
a 1 0  180 
. 1 8  160  

W A T E R  
T E M P ,  
( c )  

6 . 5  
6.5 
6.5 
6.4 
6.4 
6.2 
6.2 
6 .O 
5.8 
5.6 
5.4 
5.2 

S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(PP ) (uhmos/cm) SOL I D S  

x 100 ( m g /  1 )  

28.8  285 29.3 
28.2  285 
28.2 2 85 
28.5 285 
28.5 284 32.1 

28.3 285 

28.3 283 
28.3 281 
2 s .  1 280 
28.1 280 32.6 

28.4  284 

28.4  285 



A P P E N D 1  X I I S S E R K  F - 2 7  E N V I   R O N M E N T A L   S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T I O N :  2 0 2 - 3  D A T E :  2 9 / 8 / 7 7  T I M E :  1 9 : O O  

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  5.0 % H u m i d i t y :  8 6  
D r y  B u l b :  5.6 

W I N D   D I R E C T I O N  ( O t r u e ) :  3 4 0  W A V E   A C T I O N :  1 .O m swel 1s 
V E L O C I T Y  ( k m / h r . ) :  1 3  

S O L A R   C O N D I T I O N S :  

O v e r c a s t  

COMMENTS:  

S E C C H I   D E P T H  ( m ) :  M A X .   S T A T I O N  

1 . 3  ( A u g .  25) D E P T H  ( m )  : 1 2 . 0  

S E D I M E N T   P A R T I C L E   S I Z E   A N A L Y S I S  

% S A N D :  1 . 0  !& S I L T :  3.0 % C L A Y :  9 6 . 0  
( 0 . 0 5 - 2 . 0 0  mm)  (0.05-0.002 mm) ( 0.002 mm) 

S T A T I O N   P R O F I L E S  

D E P T H  
( m l  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

W A T E R  
V E L O C  I TY 
( m / s e c )  

. 3 1  
- 3 3  
. 2 8  
* 2 3  
. 3 1  
- 2 6  
. 3 1  
. i 8  
. 2 1  
. 2 1  
. 1 8  
. i 8  

C U R R E N T  
DARECTI ON 
( t r u e )  

2 7 0  
2 7 5  
2 7 5  
160 
160 
1 6 0  
160 
1 6 0  
2 7 0  
2 7 0  
2 7 5  
2 7 5  

W A T E R  
T E M P .  
( O c )  

6 . 7  
6 . 7  
6 . 6  
6 . 5  
6 . 4  
6 . 2  
6 . 0  
5 . 9  
5 . 8  
5 * 8  
5 . 5  
5 . 5  

S A L I  N I T Y  
( P P  ) 

2 8 . 7  
2 7 . 8  
2 7 . 8  
2 7 . 8  

2 7 . 8  
2 7 . 8  
2 7 . 8  
2 7 . 8  
2 7 . 6  

2 7 . 8  

2 7 . 5  
2 8 . 2  

C O N D U C T I V I T Y  
(uhmos/cm) 

x 100  

2 6 6  
2 8 5  
2 8 5  
2 8 5  
2 8 5  
2 8 4  
2 8 3  
2 8 3  

2 62  
2 8  1 
2 8 2  

2 8 3  

S U S P E N D E D  
S O L  I DS 
( m g /  1 )  

3 1 . 5  

1 3 . 4  

3 3 1  1 

enviroton 



A P P E N D 1  X I I SSE.RK F-27 E N V I   R O N M E N T A L   S T U D Y  

1 9 7 7   P H Y S I C A L   D A T A  

S T A T  I ON:  2 0 2 - 4  D A T E :  2 6 / 8 / 7 7  T I M E :  16:3O 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  % H u m i d i t y :  
D r y   B u l b :  6 . 0  

W I N D   D I R E C T I O N  ( O t r u e ) :  W A V E   A C T I O N :  3.0 m s w e l l s  
V E L O C  I T Y  (km/h r .  ) : 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m )  : M A X .   S T A T  I O N  
80% o v e r c a s t  a n d  v e r y  w i n d y  

COMMENTS:  

D E P T H  ( m ) :  1 0 . 1  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0 . 0  % S I L T :  2 . 6  91 C L A Y :  97.4 
(0.05-2.00 m m )  ( 0 . 0 5 - 0 . 0 0 2  mm) ( ~ 0 . 0 0 2  mm) 

I :  S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L )  N I T Y  
(m 1 V E L O C I T Y   D A R E C T I O N   T E M P ,  ( p p  

( m / s e c )  ( t r u e )  ( c )  

5 
6 
7 
8 
9 

1 0  

* 4 4  
. 7 7  
* 3 7  
. 3 1  
. 3 1  
. 2 6  
.23 
. 2 1  
. 2 3  
. 3 1  

2 9 0  

2 9 0  
2 7 5  
2 2 5  
2 7 5  
2 6 0  
260  
2 6 0  
2 2 0  

2 8 0  
10 .0  2 5 . 6  
1 0 . 1  2 4 . 0  

4 . 0  28.5 
3 . 0  2 8 . 5  
3.0 2 8 . 5  
3 . 0  2 8 . 2  
3 . 0  2 9 . 0  
3 . 0  2 9 . 0  
3 . 0  30.0 

C O N D U C T I V I T Y  S U S P E N D E D  
(uhmos/cm) S O L  I DS 

x 100 ( m g /  1 ) 

270 3 1 . 9  
2 70 
2 80  
2 80 

2 80 
2 8 0  

2 8 0  3 4 . 1  
1 8 6 . 2  

2 80 4 7 . 9  

2 80 

envlrocon 



B 
I 
i 
I 
I 
I 
t 
E 
E 

A P P E N D 1  X I I S S E R K  F - 2 7  E N V I R O N M E N T A L   S T U D Y  

1977 P H Y S I C A L   D A T A  

S T A T  I O N :  292- 1 D A T E :  25/8/77 T I M E :  15:30 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  6 . 9  % H u m i d i t y :  82 
D r y  B u l b :  7.8 

W I N D   D I R E C T I O N  ( ' t r u e ) :  :5 W A V E   A C T I O N :  0.7 m swells 
V E L O C  I T Y   ( k m / h  r ,  ) : 

S O L A R   C O N D I T I O N S :  
80% cloud 

S E C C H I  D E P T H  ( m )  : M A X  S T A T  I ON 
o .  1 D E P T H  ( m l  : 12.6 

C O M M E N T S :  

% S A N D :  1 1 . 0  % S I L T :  22.0 % C L A Y :  67.0 
(0.05-2.00 m m )  (0.05-0.002 m m )  ( ~ 0 . 0 0 2  mm )  

S T A T I O N   P R O F I L E S  

D E P T H   W A T E R   C U R R E N T   W A T E R   S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m l  V E L O C  I TY D A R E C T I   O N   T k M P .  ( p p ' )  ( u h m o s / c m )  S O L  I D S  

( m / s e c )  ( true) ( c )  x 100 (m g /  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

. O 8  2 7 5  

.15 275 

.21 220 

. 2 1  275 

.15 275 

.15 275 

.I O  265 

.08 2 30 

. 1 0  2 75 

.08 275 

. 1 5  2 75 

. I 3  2 75 

7 * 5  27.0 
7.5 26.7 
7.5 26.3 
5.0 2 9 . 5  
2 .0  31 .5 
1 .O 32.0 
1 .O 32 .O 
1 .O 32.0 
0.7 3 2  .O 
0.7 32 .O 
0.7 32.0 
0.7 32 .O 

2 80 a2 .O 
2 80 
278 
2 85 
2 82 279.6 
275 
275 
275 
275 
275 
275 
2 75 66.8 



I 

A P P E N D 1  X I I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T I O N :  2 9 2 - 2  D A T E :  2 6 / 8 / 6 6  T IME:  15:OO 

A I R  T E M P E R A T U R E   ( O C )  Wet B u l b :  6 . 1  % H u m i d i t y :  100 
D r y  B u l b :  6 . 1  

W I N D   D I R E C T I O N  ( ' t r u e ) :  22 ,o  W A V E   A C T I O N :  0 . 7  m 'swells 
V E L O C I T Y  ( k m / h r . ) :  1 4  

S O L A R  CONDITIONS: S E C C H I   D E P T H  (rn): M A X .  STAT I ON 
80% c l o u d ,  f r e e z i n g  r a i n  2.5  D E P T H  ( m ) :  12 

C O M M E N T S :  

". ~- ~~ ~~ ~~ 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  1 1 . 0  % S I L T :  2 2 . 0  % C L A Y :  6 7 . 0  
( 0 . 0 5 - 2  .O0 m m )  ( 0 . 0 5 - 0 . 0 0 2  m m )  ( c 0 . 0 0 ~  m m )  

S T A T I O N   P R O F I L E S  

D E P T H  W A T E R  C U R R E N T  W A T E R  S A L I N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( m )  V E L O C I T Y   D A R E C T I O N   T k M P .  (PP ) (uhmos/cm)  SOL IDS 

(rn/sec) ( t r u e )  ( c )  x 1 0 0  ( m g /  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

. 1 8  

. 2 1  

. 1 0  

. 1 0  

. 1 3  

. 0 8  
* 1 3  
. i 8  
. i 6  . O8 . O8 
. 1 6  

2 7 5  
2 30 
275  
275 
2 7 5  
260  
275 
2 7 5  
2 6 0  
290  
290 
2 3 0  

8 . 5  
8 . 2  
7 . 8  
6 . 2  
4. O 
2 . 0  
2 . 2  
2 . 0  
2 . 0  
2 .O 
2 .0  
1 . 5  

2 7 . 5  
27 .5  
2 7 . 5  
2 6 . 8  
2 9 . 0  
2 9 . 5  
2 9 . 5  
2 9 . 5  
29 .5  
2 9 . 5  
30.0 
30.0 

2 8 8   1 4 . 5  
2 9 0  
2 82 
2 7 8  
275  1 7 . 6  
265  
265 
2 6 4  
2 6 4  
2 6 4  
2 6 4  
2 6 5  6 6 . 4  



~ A P P E N D I X  I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

i 1977  P H Y S I C A L   D A T A  

S T A T  I ON: 292-3 D A T E :  26/8/77 T I ME : 1 1  :O0 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  6.1 % H u m i d i t y :  1 O0 
D r y  B u l b :  6.1 

W I N D  D I R E C T I O N  ( O t t u e ) :  3 2 0  W A V E   A C T I O N :  0 . 3  rn waves 
V E L O C I T Y  ( k m / h r . ) :  

S O L A R   C O N D I T I O N S :  S E C C H I  D E P T H  ( m ) :  M A X .  STAT I ON 
100% cloud, rain 2.2 D E P T H  ( m ) :  13.0 

C O M M E N T S :  
N o t e  c h a n g e s  on 28/8/77 

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  97.8 % S I L T :  2.2 % C L A Y :  0.0 
(0.05-2.00 m m )  (0.05-0.002 mm)  ( e 0.002 mm) 

S T A T I O N   P R O F I L E S  

D E P T H  W A T E R   C U R R E N T   W A T E R   S A L d N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
(ml V E L O C I T Y   D L R E C T I O N   T k M P .  ( p p  ) (uhmos/cm)  S O L  I D S  

(rn/sec) ( t r u e )  ( c )  x 100 (mg/  1 )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

* 1 5  2 3 0  
1 3  2 75 

. 1 5  275 
- 15 260 
* 15 275 
- 1 3  275 
a 1 5  260 
* 15 275 
13 275 

275 
.18 260 
.10  260 

8. O 2 6 . 0  

8.0 26.6 
8.0 27.5 
2.0 30.0 
1.5 30. O 
1.5 30 .O 
1.5 30.0 
2. O 30. O 
2.0 30.0 
1.5 29.8 
1.5 29.8 

8.0 26.2 
277 53.4 
2 a0 
2 85 
292 
26 7 28.4 
2 6  7 
265 
265 
265 
265 
265 
265 47 .O 

envirocon I' 



A P P E N D I X  I I S S E R K  F - 2 7  E N V I  R O N M E N T A L  S T U D Y  

1 9 7 7  P H Y S I C A L   D A T A  

S T A T  I O N :  2 9 2 - 4  D A T E :  . 2 8 / 8 / 7 7  T I M E :  21:OO 

A I R   T E M P E R A T U R E  ( O C )  Wet B u l b :  5 . 8  % H u m i d i t y :  85 
D r y  B u l b :  6 . 7  

W I N D   D I R E C T I O N  ( O t r u e ) :  330 W A V E   A C T I O N :  1 . 3  m s w e l l s  
V E L O C I T Y  ( k m / h r . ) :  16 

S O L A R   C O N D I T I O N S :   S E C C H I   D E P T H  ( m ) :  M A X .   S T A T  I ON 
70% c l o u d  D E P T H  ( m ) :  1 4 . 3  

C O M M E N T S :  
A u g .  r e s u l t s  f o l l o w  s t r r m  a c t i v i t y ,  w a t e r  v e r y  t u r b i d .  

S E D I M E N T   P A R T I C L E  S I Z E  A N A L Y S I S  

% S A N D :  0 . 0  % S I L T :  1 . 8  !# C L A Y :  9 8 . 2  
( O .  0 5 - 2  .O0 m m )  (0.05-0.002 mm) ( e O. 002 mm) 

S T A T I O N   P R O F I L E S  

D E P T H  W A T E R  
( m )  V E L O C  I T Y  

( m / s e c )  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  
13 

.26 

. 2 6  

. 2 6  

. 3 1  
* 3 1  
. 2 6  
. 3 1  
- 2 8  
. 2 1  
. 2 6  
. 2 6  
. 2 6  
. 2 6  

C U R R E N T  W A T E R  
D A R E C T I  O N  T E M P .  
( t r u e )  ( c )  

2 3 0  
2 6 0  
2 7 5  
2 7 5  
2 7 5  
230 
2 7 5  
1 6 0  
2 3 0  
2 7 5  
2 7 5  
2 7 5  
2 7 5  

7 . 5  
7 . 5  
7 . 5  
7 . 3  
7 . 0  
7.0 
6.5 
6 . 5  
6 . 2  
6 . 0  
6 . 2  
6 . 3  
6 . 3  

S A L i N I T Y   C O N D U C T I V I T Y   S U S P E N D E D  
( P P  ) (uhmos/cm) S O L  I D S  

x 100 (mg/  1 )  

2 8 . 5   2 8 7  3 3 . 7  
2 8 . 5   2 8 7  

2 8 . 5   2 8 7  

2 8 . 5  2 82  

2 8 . 5  2 82  
2 8 . 5  2 82  
2 9 . 0  2 a 2  
2 9 . 0  2 8 2  
2 9 . 0  2 8 2  
29. O 2 8 2  81 . 8  

2 8 . 5   2 8 7  

2 8 . 5   2 8 7  32.9 

2 8 . 5  2 8 2  
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A P P E N D 1  X I I I S S E R K  F-27 E N V I R O N M E N T A L  STUDY 

1977 C H E M I C A L  DATA 

S T A T I O N  D A T E  TIME S E D I M E N T  C ( % )  D E P T H  D . O .  TOT.ALK.  NO3-.! N 0 2 - N  N H j - N  P 0 4 - P  SILICA 

202-1 3 1 / 7  13:2O 1 . 8 6  0 . 4 4  1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 

202-2 30/7 1 3 : 1 5  2.30 1.46 1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
1 2  

a 

a 

10.40 9 6  
10.3 
10.4 
10.5 
10.55 1 0 3  
1 0 . 7  
1 0 . 8  
1 1 . 1  
10.3 
10.9 
10.8 
10.80 116 

10.5  82 
11.5 
1 1  .O 
1 1 . 6  
1 1 . 6  8 9  
1 1 - 4  
I l  . 3  
11.2 
1 1  . O  
10 .3  
10.7 
10.6 9 6  

0.006  0.001 0.03 

0.004 0.003 0.04 

0.012 0.005 0.05 

0.006 0 . 0 0 1  0.05 

0.007  0.002 0.06 

0.004 0.005 0 . 0 5  

0.041 

0.27 

0 . 0 6 1  

0.061 

0.044 

0 , 0 4 9  

1 . O  

1 . 1  

1.2 

1.2 

1.2 

1 . 3  
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A P P E N D I X  I I I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1 3 7 7  C H E M I C A L  DATA 

292-1 3 0 1 7  23:oo 0.98 0 . 2 2  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I l  
12 

292-2  30/7 2 1 . 3 0  2 . 0 9  1 . 0 8  1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 

a 

10.5 96 
1 0 . 4  
1 0 . 4  
1 1  .O 
1 1 . 1 5  103 
10.4 
10 .3  
1 0 . 7  
10.6 
1 0 . 6  
10 .5  
10.6 

10.4 
10.2 
10.3 
10.8 
10.8 
10.6 
10.7 
10.6 
10.4 
10.4 
10.4 
10.2 

0.004  0.003 0.03 

0 . 0 1 5  0.003 0.04 

0 . 0 0 7  0.007 0 . 0 5  

0 . 0 0 8  0 . 0 0 1  0 . 0 4  

0.004 0.003 -0.04 

0 . 0 1 3  0.005 0.06 

0.028 

0.046 

0.059 

O. I 5  

0 . 1 7  

0 . 0 7 6  

1 . 5  

0.9 

1 . 3  

1 . 3  

1 . 2  

1 . 3  



A P P E N D I X  I I I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1 9 7 7  C H E M I C A L  DATA 

2 9 2 - 3  2 9 / 7  14:OO 2 . 5 0  1.34 1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 

2 9 2 - 4  30/7 1 5 : O O  2 . 4 1  1 . 2 4  1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
13 

a 

10 .6  
1 0 . 8  
1 0 . 8  
1 I . 5  
11.8 
1 1 . 4  
1 0 . 9  
1 0 . 7  
10.6 
10.7 
10.7 
10.7 

1 0 . 4  
10.1 

9 . 8  
10 .0  
1 0 . 4  
1 1 . 2  
11.3 
10.9 
1 0 . 9  
10.9 
1 0 . 9  
1 O,. 9 
1 1 . 0  

0.006 0 . 0 0 1  0.04 

0.003 0.004 0 . 0 3  

0 .006  0 . 0 0 1  0 . 0 4  

0.006 0 . 0 0 5  0.04 

0.010 

O. 0 8 6  

0.046 

0 . 0 1 3  

0.01 1 

0.039 

0.8 

1 . O  

1 . 1  

1 . 4  

0.8 

1 . 2  



A P P E N D 1  X I I 1 S S E R K  F - 2 7  E N V I  R O N M E N T A L  S T U D Y  

1 9 7 7  C H E M I C A L  D A T A  

STATION DATE TIME S E D I M E N T  C ( 2 )  D E P T H  0 . 0 .  T O T - A L K .  N O . - N  N 0 2 - N  N H   - N  P O 4 - P  S I L I C A  
. .  3 .  3 

. . . .  . . . "  . _ . . . . .  , _ , . .  . ,. . . . .  . , . .  . . . . .  . .  

0 2 2 - 1  2 5 1 8  17:oo 1 . 8 1  0.82 1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 

0 2 2 - 2  29/8 8:30 2.47 1.33 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

9 . 7 8  1 1 6  0 . 0 1 5  0.003 40.02 0.095 1 . O  
9.20 
8.40 
9.20 

10.60 
9.60 
10.00 
9.80 
10.60 

10 .60  1 1 0  0 . 0 1 3  C O . 0 0 1  0.03 0.045 0 . 5  
1 0 . 4 0  

11.20 t o 3  0.031 < 0 . 0 0 1  0.02 0.055 0.4 

10.80 103  0.015 L O . 0 0 1  4 0 . 0 2  0.043 0.8 
10.80 
10.30 
10.20 
10.10 103 0.011 C0.001 40.02 0.035 o. 3 
1 0 . 1 0  
10.10 
1 0 . 2 0  

1 0 . 2 0  
10.20 

10.30 

10.20 110 0.024 4 0 . 0 0 1  0.03 0 . 0 5 4  0.5 
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A P P E N D I X  I I l S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1 9 7 7  C H E M I C A 1  D A T A  

I STATION DATE T I M E  SEDIMENT C ( 8 )  D E P T H  D.O. T O T . A L K .  N O  - N  N 0 2 - N  N H 3 - N  P 0 4 - P  S I L I C A  
. .. 3 .  . .  .. .. . . . . . . . . . . . . . . 

1 1 2 - 3  2 6 / 8  10:OO 1 . 7 5  0.83 1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1  
1 2  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  

10.4 110 0.013 40.001 0.03 0 . 0 5 0  0.3 
10.8 
10.4 
1 0 . 4  
1 0 . 4  110 0 . 0 1 2  4 0 . 0 0 1  C 0 . 0 2  0 . 0 2 8  O. 3 
1 0 . 3  
1 0 . 0  

9 . 8  
1 0 . 0  
1 0 . 1  

9 . 9  
9 . 6  1 1 0  0 . 0 2 8  4 0 . 0 0 1  (0.02 0.058 0.3 

1 0 . 2  1 1 0  0.010 0 . 0 0 1  0.04 0 . 0 4 2  0.5 
1 0 . 3  
1 0 . 0  
1 0 . 2  

1 0 . 2  
1 0 . 0  
9 . 7  
9 . 6  
9.6 
9 . 7  
9 . 4 5  1 1 0  0.014 0.001 L O . 0 2  0.11 0 . 3  

1 0 . 3  1 1 0  0 . 0 0 4  CO.001 CO.02 0.037 0.2 
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A P P E N D I X  I I I S S E R K  F-27 E N V I R O N M E N T A L  S T U D Y  

I977 C H E M I C A L  D A T A  

STATION D A T E  TIME S E D I M E N T  C (8 )  D E P T H  D.O. T O T . A L K .  N O  - N  N02-N NkL3-M P 0 4 - P  S I L I C A  3 . . .  . . . . . . .  

T o t a l  O r g a n i c  ( m )  ,(mg/l) ( rng / l ' )  (,mg/l) -(rng/l) .  (m.g-/l')' , (m,g / l )  ( m g / l )  
. . . . . . . . . . . . . . .  

2 9 2 - 1  2 5 / 8  15:30 1.98 0 . 6 1  1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 

2 9 2 - 2   2 6 / 8  15:OO 2 . 5 2  1 . 1 1  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I t  
1 2  

a 

1 0 . 2  1 1 0  
1 0 . 4  
1 0 . 6  
1 0 . 4  
10 .0  1 2 3  
1 0 . 0  
9.7 
9.7 
9.9 
9.6 
9.6 
9.45 123 

1 0 . 3  96 
1 0 . 1  

9 . 8  
9 . 8  

1 0 . 0  110 
1 0 . 4  
1 0 . 2  
1 0 . 0  

9 . 9  
9 .7  
9 . 7  
9 . 4 5  1 1 6  

0 . 0 1 7  0.002 0.03 

0 . 0 1 7  0 . 0 0 2  0.03 

0.057 0 . 0 0 1  0.06 

tO.003 4 0 . 0 0 1  40.02 

0.041 0 . 0 0 1  C O . 0 2  

0.080 

o .  22 

0. 12 

0.025 

0 . 0 2 %  

0 . 0 5 5  



~~ 

I S S E R K  F - 2 7  E N V I R O N M E N T A L  S T U D Y  

1 9 7 7  C H E M I C A L  DATA 

S T A T I O N  D A T E  T I M E  S E D I M E N T  C ( % )  D E P T H  D . O .  T O T . A L K .  NO -N M 0 2 - N  N H g - N  P 0 4 - P  S I L I C A  
. .. 3 : 

2 9 2 - 3   2 6 / 8  1 1 : O O  0 . 6 5  0 . 1 4  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 

292-4 2 8 / 8  Z1:OO 2 . 6 6  1.03 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  
1 3  

10.0 1 0 3  
1 0 . 4  
1 0 . 4  

9 . 0  
9 . 0  110  
9 . 6  
9 . 7  
9.5 
9.4 
9 . 8  
9 . 8  
9.45 116  

1 0 . 4   1 0 3  
1 0 . 4  
1 0 . 6  
1 0 . 3  
1 0 . 3  I10 
1 0 . 2  
1 0 . 2  
1 0 . 4  
1 0 . 2  

9 . 7  
1 0 . 0  

9 . 9  
10 .2  1 1 0  

40.003 CO.001 L O . 0 2  

0 . 0 1 1  < 0 . 0 0 1  0.09 

0.027 0 . 0 0 2  0.05 

40.003 4 0 . 0 0 1  ( 0 . 0 2  

40.003 0,001 '0.02 

0.009 0.002 0 . 0 2  

0.030 

0 . 0 1 5  

O .  0 8 5  

0.040 

0 . 0 2 5  

0.050 

0 . 4  

0 . 2  

0 . 3  

o .  1 

o.  1 

0 . 2  

i 



A P P E N D I X  I I I 

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

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

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



A P P E N D  I X L I f a  PHYTOPLANKTON  CATCH ( 1 2 . 5  m l  SUBSAMPLE COUNTED) 

G E A R :  3 L I T R E  V A N  DORN BOTTLE 

STAT I ON 
J U L Y ,  1977 
Depth  (rn) 

CYAMOPHYTA 
Un i d e n t i f i e d  

CHLOROPHYTA 
P r o t o d e r m a  7 s p .  

C H R Y S O P H Y C E A E  
D i  n o b r y o n  
Ch rysomonas. s p .  

B A C  1 LLAR I OPHY CEAE 
Achnan  thes s p .  
A c t  i ne1 1 a sp. 
A m p h i p l e u r a  s p .  
A s t e r i o n e l   i a  s p .  
C e n t r o n e l  l a  s p .  
Coccone i s s p  . 
Cymbe l la  s p .  
D i  atoma s p .  
E p i t h e r n i a  s p .  
Eunot  i a S P .  
Frag  i 1 a r i  a (Ce r a t o n -  

F r a g i   l a r i a  s p .  
Gomphonema s p .  
Gyros i gma sp . 
L i  cmopho r a  s p .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a  s e r i a t a  
N i t z s c h i a  l o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n i a  sp. 
Rhabdomena  sp. 
Rhaphone i s s p .. 
Sce Ie tonema s p .  
S t enone  i s sp.  
S u r i   r e 1  l a  s p .  

e i s )  a r c u s  

0 2 2 -  1 022-2 

1 5 1 2 1 1  5 12 

6 I 
1 
i 
I 

2 

3 2 
370 5 

3 

1 

1 

1 

3 

2 
33 

3 

1 

1 

4 

3 

5 
20 

3 

1 

1 

1 

1 

1 8  

1 

I I 

c 

1 

1 5  
1 3  

2 

1 

1 
3 

2 
52 

12 

1 

1 

9 
5 

3 

1 
1 

1 

2 

1 4  

1 4  

3 

1 

1 
1 

3 
1 

1 

1 

4 
48 

6 

1 

3 

022-4 

1 5 15 

4 

1 

1 

4 

35 

2 

1 

7 

1 

1 

2 

2 
98 

2 

4 
1 

1 
1 

2 
30 

4 

1 
2 



S T A T  I ON 
J U L Y ,  1 9 7 7  
Dep th  ( m )  

B A C I L L A R I O P H Y C E A E  (cont’d) 
Syned  ra  s p  . 
T a b e l   l a r i a  f e n e s t r a t a  
T a b e l   l a r i a  s p .  
T e t r a c y c l u s   l a c u s t r i s  
A rachnod  i s c u s  
Chae t o c e  r o s   b o r e a  1 i s  
Chae t o c e  r o s  s p .  
C o s c i n o d i s c u s  
C y c l   o t e  I 1  a 
M e l o s i  ra i s l a n d i c a  
Melosi r a  s p .  
R h i z o s o l e n i a  s p .  
Stephanod i   scus   sp .  

D l  M O P H Y C E A E  
D i  nophys i s s p .  
C e r a t i u m  s p .  
Chrysococcus  s p .  

MAST I GOPHO RA 
U n i   d e n t  i f i e d  

S A R C O D  1 N A  
U n i d e n t i f i e d  m o e b i n a  
U n i d e n t i f i e d  R a d i o l a r i a  
U n i d e n t i f i e d  Rh-izopoda 

U n i d e n t i f i e d  T i n t i n n i d a  
U n i d e n t i f i e d  P r o t o z o a  

CI LIATA. 

ROTATORIA  
K e r a t e 1  l a  c o c h l e a r i s  
K e l l i c o t t i a   i o n g i s p i n a  

Dens i t y  ce1 1 s/ml 

Ch lorophyl 1 A (ppm)  

0 2 2 -  1 

1 5 1; 

2 6  1 

99 
10 
9 

75 
10 

9 

4 

2 

9 
159 

1 

9 
3 
1 

18 
1 

1 
2 

I I  
22 
2 
2 

3 7 . 6  
c o o 1  t o o l  .O01 

022-2 I 0 2 2 - 3  I 0 2 2 - 4  

1 

2 

14 

2 

12 
25 

227 
5 5  
5 
3 

G O O  1 

2 
2 
5 

5 
3 

3 

1 

2 

2 
12 
5 
19 

I 

1 I l  

3 1  

52 
12 
2 
7 

10 

1 

2 

79 
62 

140 

1 

5 
2 

3 

10 

5 

1 

3 
2 
18 

24.0 

194 

6 
2 

1 

1 

2 

2 
1 

: O 0 1  4.001 $00 

2 

1 

36 
8 
1 
1 
5 

18 
14  

7 4  
40 

1 
7 

8 
3 

36  
9 

1 4  
9 

136 
108 

7 
9 

2 
1 
3 

60 
3 
1 
5 
5 

2 

1 
8 
1 

2 2 . 6  
roo1 cool . O 0 1  



A P P E N D I X  I I l a  PHYTOPLANKTON  CATCH ( 1 2 . 5  m l  SUBSAMPLE COUNTED) 

G E A R :  3 L I T R E  V A N  D O R M  BOTTLE 

STAT I ON 
JULY,  1 9 7 7  
D e p t h  (m) 

C Y A N O P H Y T A  
Un i d e n t i f i e d  

CHLOROPHYTA 
P r o t o d e r m a  ? sp. 

CHRYSOPHYCEAE 
D i  n o b r y o n  
Ch rysomonas s p .  

BACILLARLOPHYCEAE 
A c h n a n t h e s  s p .  
A c t i n e l l a  s p .  
A m p h i p l e u r a  s p .  
A s t e r i o n e l  l a  s p .  
C e n t r o n e l   l a  s p .  
C o c c o n e i s   s p .  
C y m b e l l a  s p .  
D i  a toma s p .  
E p i t h e m i a  s p .  
E u n o t i a  SP - 
F r a g i   l a r i a   ( C e r a t o n -  

F r a g i  l a r i a  sp. 
Gomphonema s p .  
Gyros i gma s p .  
L i  cmophora s p .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a  s e r i a t a  
N i t z s c h i a   l o n g i s s i m a  
N i t z s c h i a   s p .  
P e r o n  i a s p .  
Rhabdomena s p .  
Rhaphone i s s p  .' 
S c e l e t o n e m a  s p .  
S t e n o n e i s  s p ,  
S u r i  r e 1  l a  s p .  

e i s )   a r c u s  

1 1 2 -  1 

1 5 12 

1 

1 

1 

21  

I f  

1 

1 

2 

1 
1 

6 

2 

4 7  

2 

78 
13 

10 
95 
3 3  
3 3  

8 
2 3  

35 

190 
a 

33 

15 
1 3  

1 1 2 - 2  1 1 1 2 - 3  I 1 1 2 - 4  

9 

1 

1 
6 

2 

3 

2 

1 

6 
46 

10 

2 

4 

1 

6 

2 

1 
80 

4 

1 
3 

' 1  4 
i 
~ 

I 
1 
i 

5 

1 

2 

1 

2 3  

1 
!O6 

8 

4 
1 

1 

1 
1 

7 

1 

4 
75 

6 

1 
2 
1 

2 

2 

1 

2 

7 

3 
20 

8 

1 
3 

2 
2 

9 

5 

10 

6 
2 32 

3 

2 
3 
1 

1 2 

3 
I71 8 

1 



STAT I O N  1 1 2 - 1   1 1  2 - 2  
J U L Y ,  1 9 7 7  I I 
Depth  ( m )  1 5 121 1 5 1 1  

B A C I L L A R I O P H Y C E A E  ( c o n t ' d )  
Synedra  s p .  
T a b e l   l a r i a   f e n e s t r a t a  
T a b e l   l a r i a  s p .  
T e t r a c y c l u s   l a c u s t r i s  
A rachnod  i s cus 
Chae toce ros   bo rea  1 i s  
C h a e t o c e r o s  s p .  
Cosc i n o d i  s cus  
C y c l o t e l   l a  
MeIosi r a   i s l a n d i c a  
M e l o s i r a  s p .  
R h i z o s o l e n i a  s p .  
S t e p h a n o d i  scus s p .  
Me 1 os i r a  a r c t  i ca 

D l  NOPHYCEAE ( D i  nokon tae )  
D i  nophys i s s p .  
C e r a t  i urn s p .  
Chrysococcus  s p .  

M A S T  1 G O P H O  RA 
U n i d e n t i f i e d  

S A R C O  D l  N A  
U n i d e n t i f i e d  Arnoebina 
U n i   d e n t i  f i e d   R a d i o l a r i a  
U n i d e n t i f i e d   R h i z o p o d a  

U n i d e n t i f i e d   T i n t i n n i d a  
U n i d e n t i f i e d   P r o t o z o a  

Cl L I A T A  

ROTRTOR I A 
K e r a t e l l a   c o c h l e a r i s  
K e l l   i c o t t i a   l o n g i s p i n a  

D e n s i t y  Ce1 ls/mI, 
Chlorophyll A ( p p m )  

5 
2 

1 1  

38 
1 5  

1 
1 1  

4 

3 

4 

3 
1 9  

I 
4 1  

i 
5 30 ~ 

3 1 3  
1 

2 
4 -  5 
2 
1 1 5  
1 1 0  

3 

8 
3 

2 4 
10 10 

2 

2 6 . 2  

42 

1 
29 
1 1  

7 
1 

1 

2 0  
14 

I 5 2  

O0 I 

8 2 

4 

8 
4 1 

1 
6 

1 

4 1  1 
9 3 
7 
7 

1 5 . 6  

<.O01 4 0 1  

1 f 2 - 3  1 1 2 - 4  
1 5 11 1 5 1 1  

4 

87 
1 3  

4 

1 

1 

40 
1 5  

1 5 7  
136  

1 
9 

:.O0 1 

1 

2 

48 
1 1  

1 
2 

2 
2 

29 
41 

4 

I 
I 

2 

3 

25 
2 

2 
2 

14  
2 1  

4 

7 

6 3  
2 5  

1 
1 
5 

1 7  
1 

4 
3 4  
1 6  

6 
6 

3 

1 

58 
58 

18 

3 
7 
4 
4 

3 
4 3  
51 
2 2  

1 

2 

1 2 3  
3 

1 
3 

1 

2 
19 

5 
1 

L.00 1 



A P P E N D 1  X I I l a  P H Y T O P L A N K T O N  C A T C H  ( 1 2 . 5  S U B S A M P L E  C O U N T E D )  ' 

G E A R :  3 LITRE V A N   D O R M  B O T T L E  

S T A T  I O N  
J U L Y ,  1977 
Depth  (m) 

C Y A N O P H Y T A  
U n i d e n t i f i e d  

C H L O  ROPHYTA 
Pro toderma 7 s p ,  

CHRYSOPHYCEAE 
D i n o b r y o n  
Chrysomonas s p .  

BACILLARIOPHYCEAE 
Achnanthes  s p .  
A c t i n e l l a  s p .  
Amph ip leu ra   sp .  
A s t e r i o n e l  l a  s p .  
C e n t   r o n e l  1 a s p .  
Coccone i s sp . . 
Cymbe l la  sp. 
Diatoma  sp.  
E p i  t hemia  s p .  
Eunot  i a Sp. 
F r a g i   l a r i a   ( C e r a t o n -  

F r a g i   l a r i a  s p .  
Gomphonema s p .  
Gyros i g m a  s p .  
L i  crnophora  sp. 
N a v i c u l a   g r e g a r i a  
N a v i c u l a   s p .  
N i t z s c h i a   s e r i a t a  
N i t z s c h i a   l o n g i s s i m a  
N i t z s c h i a  sp. 
P e r o n  i a s p .  
Rhabdomena s p .  
Rhaphonei  s s p  .' 
Sce te tonema s p .  
S t enone  i s s p ,  
Sur i  r e 1  l a  s p .  

e i s )   a r c u s  

E 2 0 2 -  I 

- 
1 5 1 1  

3 1 9  

2 
2 

6 
1 50 

88 
119 

69 

1044 

3 7 2 5  
5 4  6 

4 56 

1 3  

1 

1 

3 
115 

4 

l I 
! 
~ 

: 1  

1 

1 
19 

1 

1 

1 

1 
17 

1 

1 O0 

1 

1 

2 

3 
45 

1 

3 
2 

4 

3 
119 

2 

5 
2 

l i t  
i 

1 

1 

2 
70 

1 3  

2 

1 

1 
1 
1 

1 
4 7  

1 

4 

1 

2 
5 2  1 2  

t 

2 



S T A T  1 O N  202- 1 202-2 1 202- 3 202- 4 

3ACLLLARlOPHYCEAE ( c o n t ' d )  
Syned   ra  s p  . 
T a b e I   l a r i a   f e n e s t r a t a  
T a b e l  l a r i a  s p .  
T e t r a c y c l  us l a c u s t r i  s 
Arachnod i   scus  
Chaetoce ros b o r e a  1 i s 
Chae toce ros  s p .  
C o s c i  n o d i   s c u s  
Cyc l  otel I a 
M e l o s i r a   i s l a n d i c a  
M e I o s i  r a  s p .  
R h i z o s o l e n i a  sp. 
Stephanod i   scus  s p .  

D I N O P H Y C E A E  ( D i n o k o n t a e )  
D i n o p h y s i s  s p .  
C e r a t  i urn s p .  
Chrysococcus  s p .  

M A S T  I G O P H O  RA 
U n i d e n t i f i e d  

i 
2 188 1 ;  2 

! 

1 1  25 

S A R C O  0 I N A  
U n i d e n t i f i e d  Arnoebina 
U n i d e n t i f i e d  R a d i o l a r i a  
U n i d e n t i f i e d  Rhizopoda 2 

! 

2 13 2 
3 13 2 4 

6 

1 2  1 
i 1 

i 

C l  L IATA 
U n i d e n t i f i e d  T i n t i n n i d a  
U n i d e n t i f i e d  P r o t o z o a  

ROTATOR I A 
K e r a t e l  l a  c o c h I e a r i s  
K e l l   i c o t t i a  I o n g i s p i n a  

D e n s i t y  Cells/ml 
C h l o r o p h y l l  A (ppm)  

1 
1 1  



A P P E N D I X  1 1  l a  PHYTOPLANKTON C A T C H  (12 .5  m l  SUBSAMPLE COUNTED) 

G E A R :  3 LITRE VAN D O R N  BOTTLE 

STAT 1 O N  
J U L Y .  1 9 7 7  
D e p t h  ( m )  

C Y A N O P H Y T A  
U n i d e n t i f i e d  

CHLOROPHYTA 
Pro toderma ? s p .  

CHRYSOPHYCEAE 
D i  n o b r y o n  
Chrysomonas s p .  

BACILLARIOPHYCEAE 
Achnanthes  s p .  
A c t i n e I l a  s p .  
A m p h i p l e u r a  s p .  
A s t e r i o n e l  l a  s p .  
Cent   rone 1 1 a sp. 
Coccone i  s s p .  
Cymbe l la  s p .  
D i  atoma s p .  
E p i t h e m i a  s p .  
E u n o t i a  s p .  
F r a g i  l a r i a  ( C e r a t o n -  

F r a g i  l a r i a  S F .  
Gomphonerna s p .  
Gyros i gma s p .  
L i  cmopho r a  s p .  
Navicula g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a   s e r i a t a  
N i t z s c h i a   I o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n  i a  s p .  
Rhabdomena s p .  
Rhaphone i s s p  .' 
Sce le tonema s p .  
S t e n o n e i s  s p .  
S u r i   r e 1  l a  s p .  
E u n o t i a   p o l y d e n t u l a  

e i s )   a r c u s  

1 

1 
2 

3 1  

9 3 8  

1 



STAT I O N  
J U L Y ,  1977 
Depth  (m) 

8 A C  I L L A R l  O P H Y C E A E  ( con  t I d) 
Synedra  s p .  
Tabe l  l a r i a  f e n e s t r a t a  
T a b e l  l a r i a  sp.  
T e t r a c y c l u s   l a c u s t r i s  
A r a c h n o d i s c u s  
Chae toce   ros   bo rea  1 i s  
C h a e t o c e r o s  s p .  
C o s c i n o d i s c u s  
C y c l o t e l l a  
M e l o s i  r a  i s l a n d i c a  
Melos  i r a  s p .  
R h i z o s o l e n i a   s p .  
S t e p h a n o d i s c u s  s p .  

D I N O P H Y C E A E  { D i n o k o n t a e )  
D i n o p h y s i s  s p .  
C e r a t  i urn s p .  
Chrysococcus  s p .  

HAST I G O P H O  RA 
U n i d e n t i f i e d  

S A R C O  D l  N A  
U n i d e n t i f i e d  Amoebina 
U n i d e n t i f i e d  R a d i o l a r i a  
U n i d e n t i f i e d  Rhizopoda 

U n i d e n t i f i e d  T i n t i n n i d a  
U n  i d e n t  i f i e d  p r o t o z o a  

CI L I A T A  

R O T A T O R f A  
K e r a t e l   l a   c o c h l e a r i s  
K e I  I i c o t t i a   l o n g i s p i n a  

D e n s i t y   C e l l s / m l .  

C h l o r o p h y l l  A (ppm) 

292- 1 2 9 2 - 2  

3 

2 0  

2 8 4  
4 2  

2 
1 3  

1 

2 
7 

8 4  
8 

1 2 1  

1 
1 
6 

26 1 
7 

8 
6 

1 5  
6 3  

I 
5 3  

4 9 . 6  

1 

2 

619 
8 

4 
1 

1 

1 7  

2 

1 5 12 

.O0 1 -500 1 4 3 0  1 

1 5 1 1  

1 3 8  1 
4 4  
88 3 

1 

1 
2 

10 1 

1 9  1 5 1  
1 2  

6 1 
6 3 

1 0  
6 
5 

6 

1 3 2 . 4  

r . 0 0 1  .O02 

1 5 19 1 5 13 

4 

1 9  

1 

5 
4 

1 
72 
2 7  

2 
4 

DO 1 

250 1 6  
1 4  

56  1 

3 4  
19 2 

1 3  1 

2 

1 
1 

6 7 
3 

69 

1 4 4 . 1  

c.00 1 L.00 1 

7 

1 

14  
1 2  

99 
52 
2 
7 

1 

7 

3 

7 
1 5  

2 
3 

7 1  
22 
1 6  

3 

32.2 

&.O O 1 

1 2- 

70 
7 
2 

5 

3 

3 
7 
8 

c.0 O 1 



A P P E N D I X  i 1 l a  

STAT t O N  
A U G U S T ,  1 9 7 7  
D e p t h  (m) 

C Y A N O P H Y T A  
U n i d e n t i f i e d  

CHLOROPHYTA 
P r o t o d e r m a  7 s p .  

CHRYSOPHYCEAE 
D i  n o b r y o n  
Ch rysomonas s p .  

B A C  I LLARl  O P H Y C E A E  
Achnanthes  SF. 
A c t i n e l l a  s p .  
A m p h i p l e u r a  s p .  
A s t e r i o n e l  la sp.  
C e n t r o n e l   l a  s p .  
C o c c o n e i s  s p .  
Cymbeila s p .  
Dia toma s p .  
E p i t h e m i a  s p .  
E u n o t i a   s p .  
F r a g i   l a r i a   ( C e r a t o n -  

F r a g i   l a r i a   s p .  
Gornphonema s p .  
Gyros i gma s p .  
L i  cmopho r a  s p .  
N a v i c u l a   g r e g a r i a  
Nav i c u r a   s p  . 
N i t z s c h i a   s e r i a t a  
N i t z s c h i a   I o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n i a  s p .  
Rhabdomena s p .  
Rhaphone i s s p  . ’  
Sce l e tonema s p .  
Stenone i s s p .  
S u r i  r e f  l a  SF. 

e i s )  a r c u s  

13 

1 5 6  2 1  3 

1094  2644  

6 

38 

1 1 9  8 1  
6 

1 9  
7 8 1  1426  

2 1 3  1 2 9 4  

i o 3 1  1256 

1 0 6  
8 8  1 3  

6 
1 9  

6 6 

PHYTOPLANKTON C A T C H  (12 .5  m l  SUBSAMPLE  COUNTED) 

G E A R :  3 LITRE VAN DORN BOTTLE 

0 2 2 -  1 0 2 2 - 3   0 2 2 - 2  0 2 2 - 4  

1 1 5 15 1 5 1 1  

I 
~ 

1 

1 

1 
1 

2 

3 1  
3 

1 
1 1 

9 

120 25 
3 1 

1 

295 

55 

3 
3 

3 
1. 208 

6 5 0  

2 488 

7 5 
5 

3 



S T A T  I O N  
A U G U S T .  1977  
D e D t h  ( m l  

B A C I L L A R I O P H Y C E A E  ( c o n t ' d )  
S y n e d r a  s p .  
T a b e l   l a r i a   f e r . e s t r a t a  
T a b e l  l a r i a  s p .  
T e t - r a c y c l u s   l a c u s t r i s  
A r a c h n o d i  S C U S  

Chae t o c e  ros  bo r e a  I i s 
C h a e t o c e r o s  sp.  
C o s c i   n o d i  s c u s  
C y c l o t e l l a  
M e l o s i   r a  i s t a n d i c a  
Me los i r a  s p  . 
R h i z o s o l e n i a  s p .  
S t e p h a n o d i  scus  s p .  

D I N O P H Y C E A E  
D i  nophys i s s p .  
C e r a t  i urn s p .  
C h r y s o c o c c u s  S F .  

MAST t G O P H O  R A  
U n i d e n t i f i e d  

S A R C O D I  MA 
U n i d e n t i f i e d  Amoebina 
U n i d e n t i f i e d  R a d i o l a r i a  

C I  LIATA 
U n i d e n t i f i e d  T i n t i n n i d a  
U n i d e n t i f i e d  P r o t o z o a  

R O T A T O R  I A 
K e r a t e l   l a   c o c h l e a r i s  
K e l l i c o t t i a   I o n g i s p i n a  

D e n s i  ty ce! 1 s / m l  . 
Chlorophyl 1 A (ppm)  

0 2 2 -  1 

1 5 12 

1 O0 
6 
6 

1 3  
5 0  

1 3  

6 

6 

6 
1 3  

coo 1 

81 6 

6 

6 
. .  2 

2 

I 3  1 

6 

2 
6 2 

3 1  

294. 1 

c.00 1 .O0 1 

022-2 

1 5 11 

1 

2 

1 
3 

1 
1 

4 

2 

6 
4 

1 4  

.on 1 

3 14 

1 1 

1 

1 1 
2 

1 

6 2 
7 2 

7.6 

.O02 4 - 0 0 1  

1 2 1  . O  

'.O0 1 d.00 1 4-00 1 

p22-3 1 022- 4 

t 5 12 ! 1 5 II 

1 I O  

2 8 

1 9 

2 8 
2 3 

7 2 0  

1 5 

4 2 3 
2 4 5 
2 1 

1 

4 8 . 9  

,O0 1 DO3 4.001 



A P P E N D I X  I I  l a  

STAT 1 O N  
A U G U S T ,  1977 
D e p t h  ( m )  

C Y A N O P H Y T A  
U n i d e n t i f i e d  

C H L O R O P H Y T A  
Protoderrna 7 s p .  

C H R Y S O P A Y C E A E  
D i nob r y o n  
Ch r y s o m o n a s  s p .  

BAC 1 LLARl  OPHYCEAE 
A c h n a n t h e s  s p .  
A c t i n e l l a  s p .  
A m p h i p l e u r a  s p .  
A s t e r i o n e l   l a  s p .  
C e n t r o n e l   l a  s p .  
C o c c o n e i s  s p .  
C y m b e l l a   s p .  
O i a t o m a  s p .  
E p i t h e m i a   s p .  
E u n o t  i a s p .  
F r a g i   l a r i a   ( C e r a t o n -  

F r a g i   l a r i a  s p .  
Gomphonema s p .  
G y r o s  i gma s p  . 
L i  cmopho r a  s p .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a   i n t e r m e d i a ?  
N i t z s c h i a   i o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n i a  s p .  
Rhabdomena s p .  
Rhaphone i s s p  . ’ 
S c e l e t o n e m a  sp. 
S t e n o n e  i s s p .  
S u r i  re1 l a  s p .  

e i s )   a r c u s  

t 
P H Y T O P L A N K T O N   C A T C H  (12.5 m l  SUBSAMPLE C O U N T E D )  

G E A R :  3 L I T R E  V A N  D O R N  BOTTLE 

1 1 2 -  i 

1 5 1 2  

1 0  

3 2 8  

5 5  

13 

8 
231 

160 

1 1   4 2 3  

29 IO 
10 

3 

75 

19 

2 6 3  

2 5  
1 3  

6 9  

138  

425 

1 3  
56 

150 

1 7 2 - 2  

1 5 12 
r t 

1 1180 

5 

2 2 0  

3 2 0  
5 

25 
515 

5 

2 6 8  

4 503 
1 0 8  

54 10 
4 2 5  

2 3 

4 

1 6  
5 

1 

1 1 2 - 3  

1 
1 

1 

3 

21 

2 14 

3 3  18 
1 

1 

1 1 2 - 4  

1 5 1 5  



STAT 1 O N  
A U G U S T ,  1 9 7 7  
Depth  ( m )  

B A C I L L A R I O P H Y C E A E  ( c o n t ' d )  

~~ 

Syned r a  s p  . 
T a b e t l a r i a   f e n e s t r a t a  
T a b e l   I a r i a  s p .  
T e t r a c y c l u s  lacustris 
A rachnod  i s cus 
C h a e t o c e   r o s   b o r e a  1 i s 
Chaetoce ros  s p. 
Cosc i n o d i   s c u s  
C y c l o t e l  l a  
M e l o s i r a  i s l a n d i c a  
M e l o s i r a  s p .  
R h i z o s o l e n i a  s p .  
Stephanod i  s c u s  s p .  

D l  N O P H Y C E A E  
D i  nophys i s  s p .  
C e r a t  i urn s p .  
Chrysococcus  s p .  

M A S T I G O P H O R A  ( f l a g e l   l a t a )  
U n i d e n t i f i e d  

S A R C O D  I N A  
U n i d e n t i f i e d  Amoebina 
U n i d e n t i f i e d  R a d i o l a r i a  

CI  LIATA 
U n i d e n t i f i e d  T i n t i n n i d a  
U n i   d e n t  i f i  e d  P r o t o z o a  

R O T A T O R  t A 
K e r a t e l   l a   c o c h l e a r i  s 
K e l l i c o t t i a   I o n g i s p i n a  

D e n s i  t y  c e  1 1 s / m l  . 
C h l o r o p h y l l  A (ppm) 

1 1 2 - 1  

1 5 12 

2 2 5  38 
3 
3 3 1  

1 6 

3 6 
1 1  

3 

6 

1 

2 4  6 
65 1 5  
12 5 1 9  

75- 3 

.O0 1 c . 0 0 1  -=.O01 

1 1 2 - 2  

1 5 12 

2 
3 

1 

3 1  
4 
7 

3 5  

3 
1 0  

8 

2 0  
1 0  

3 

3 

5 
38 
3 

93 .1  

1 1 2 - 3  

1 5 1 1  

7 7 1 4  

1 1 

1 3  1 2  
2 1 0  2 

2 3 
2 1 
3 
2 

1 2  12 
3 1  52 1 
9 4  

7 . 9  

:.O01 .O02 - .O01 

1 1 2 - 4  

1 5 15 

3 1  

38 

6 
1 3  

6 

1 3  

6 
6 

13  

38 

1 3  
3 8  

6 38 
38 

1 3  

1 3  
6 

f 1 7 . 7  

LOO1 L.00 1 -=.O01 



R P P E N D l X  I I  t a  

S T A T  I O N  
A U G U S T  1977  
Depth (m) 

C Y A N O P H Y T A  
U n i d e n t i f i e d  

C H L O R O P H Y T A  
Pro toderma ? s p .  

C H R Y S O P H Y C E A E  
0 i n o b   r y o n  
Ch rysornonas sp.  

BAC I LLARl O P H Y C E A E  
Achnanthes   sp .  
A c t i n e l l a  s p .  
A m p h i p l e u r a  sp. 
A s t e r i o n e l  l a  s p .  
C e n t r o n e l   l a  s p .  
C o c c o n e i s   s p .  
C y r n b e l  la s p .  
D i  atoma s p .  
E p i t h e m i a  s p .  
Eunot  i a SB. 
F r a g i  l a r i a   ( C e r a t o n -  

F r a g i  l a r i a  s p .  
Gornphonerna sp .  
Gyros i gma s p .  
L i   cmophora   sp .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
M i  t z s c h i a   i n t e r m e d i a ?  
N i t z s c h i a   l o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n i a   s p .  
Rhabdomena s p .  
Rhaphone i s s p  .’ 
R h o p a l o d i a   g i b b a  

5 t enone  i s s p .  
S u r i r e l   l a   s p .  

e i s )   a r c u s  

PHYTOPLANKTON C A T C H  (12.5 m l  S U B S A M P L E  C O U N T E D )  

G E A R :  3 L I T R E  V A N  D O R N  B O T T L E  

202- 1 

1 5 12 

3 1 3  2 3 8  4 4  

2 2 9 4  

6 

750 1 4 4  

6 
1 3  

19 
400 7 2 5  

1 3  

1 2 5  1 9 8 1  

6 5 0  1 6 6 3  

1 3  
1 O0 6 

1 3   3 6 3   1 3  

1 3  

I 
1 

4 

78 
1 

1 

4 2 

5 1  1 
3 

202- 3 

1 5 1 1  

1 

2 

56  
3 

1 

1 

4 2 

4 0  29  

r 
- 

1 - 

1 

2 

3 

2 0 2 - 4  
- 
- 

5 15 

3 0  

5 

8 

30 
3 

1 5  
20 

1 1 3  

2 2 0 0  

175 

50 

2 5  
1288  

8 3 8  

1 9 7 5  

1 3  
6 3  



STAT t ON 
A U G U S T ,  1977 
Depth ( m )  

B A C l L L A R I O P H Y C E A E  ( c o n t ' d )  
Synedra  s p .  
T a b e l   l a r i a   f e n e s t r a t a  
T a b e l  l a r i a  s p .  
T e t r a c y c l u s   I a c u s t r i s  
A r a c h n o d i s c u s  
C h a e t o c e r o s   b o r e a l  i s  
Chae toce ras  s p .  
C o s c i n o d i s c u s  
Cyclotella 
Melosi r a   i s l a n d i c a  
Melosira s p .  
R h i z o s o l e n i a  s p .  
Stephanod i  s c u s  sp.  

D t N O P H Y C E A E  
D i  nophys i s sp . 
C e r a t  i urn s p .  
Chrysococcus  s p .  

MAST I GOPHO RA 
u n i d e n t i f i e d  

S A R C O D I N A  
U n i d e n t i f i e d   A m o e b i n a  
U n i d e n t i f i e d   R a d i o l a r i a  

Cl L l A T A  
U n i d e n t i f i e d  T i n t i n n i d a  
U n i   d e n t  i f i e d  P r o t o z o a  

ROTATOR I A 
K e r a t e l   l a   c o c h i e a r i s  
K e l I i c o t t i a   l o n g i s p i n a  

D e n s i t y  c e l l s / r n l .  
C h l o r o p h y l l  A (ppm)  

202-  1 

1 5 12 

2 5  
1 3  
1 3  

25 

50 

L O O  1 

88 3 8  

50 6 

50 

1 3  6 

6 
38 1 3  

1 3  
38 19 

2 7 7 . 6  

c.00 1 -=.O0 1 

202-2 

I 5 4 

2 

4 2 
6 1 

2 

9 

5 
2 1 1 

1 4  

5.5 

:O0 1 L.001 .oo: 

202- 3 

1 5 1 1  

6 1 1 4  

1 4 

1 

1 2 
1 2 2 

1 1 

2 

1 
4 

7 1 

2 0 2 - 4  

1 5 15 

4 5 1 O0 
2 5  

1 2 0  2 5  

1 1 3  

1 
3 

25 

1 3 
6 
8 5 

1 8 9 . 9  

c.00 1 c.00 1 c .001 
I 



A P P E N D I X  1 1  l a  PHYTOPLANKTON C A T C H  ( 1 2 . 5  m l  SUBSAMPLE C O U N T E D )  

G E A R :  3 L I T R E  V A N  D O R M  BOTTLE 

, -  . I  

CYANOPHYTA 
U n i d e n t i f i e d  

CHLOROPHYTA 
Protoder rna  ? s p .  

C H R Y S O P H Y C E A E  
O i n o b r y o n  
Chrysomonas s p .  

8AC I LLARI O P H Y C E A E  
A c h n a n t h e s  s p .  
A c t i n e l l a  s p .  
A m p h i p l e u r a  s p .  
A s t e r i o n e l  l a  s p .  
C e n t r o n e l   l a   s p .  
C o c c o n e i s  s p .  
C y m b e l l a  s p .  
D i a t o m a  s p .  
E p i t h e m i a  s p .  
E u n o t i a   s p .  
F r a g i   l a r i a   ( C e r a t o n -  

F r a g i   l a r i a  s p .  
Gomphonema s p .  
Gyros i gma s p .  
L i  cmophora s p .  
N a v i c u l a   g r e g a r i a  
N a v i c u l a  s p .  
N i t z s c h i a   s e r i a t a  
N i t z s c h i a   l o n g i s s i m a  
N i t z s c h i a  s p .  
P e r o n i a  s p .  
Rhabdomena s p .  
Rhaphone i  s s p  .' 
S c e l e t o n e m a  s p .  
S t enone  i s s p .  
S u r i r e l   l a  s p .  

e i s )  a r c u s  

f 2 9 2 -  1 

1 5 12 

6 3  

3875 

88 

2 2 2 5  

5 200 

3 
3 

5 
8 775 

1 0 6  

13 

13 
294 

5 4438 3825 

8 2475 1856 

5 6 
5 44 

38 

6 

292-2 

1 5 12 

2 

1 

5 

1 4  

3 

5 

20 13  
'3 

3 

E 292-3 

1 5 1 1  

10 

3 0  
10 

I 4 0  

10 

2 3 

7 7  2 

1 

292-4 

1 5 1 5  

1028  

30 

3 
5 

10 
220 

703 

1 0  508 

1 3  
3 8  

5 

50 

150 

31 

13 

4 4  

125 

19 
6 

6 



S T A T  1 O N  
AUGUST,  1 9 7 7  
Depth  ( m )  

BACILLARIOPHYCEAE ( c o n t ' d )  
Synedra  s p .  
T a b e l   l a r i a   f e n e s t r a t a  
T a b e l   l a r i a  s p .  
T e t   r a c y c l  u s  1 a c u s t  r i  s 
Arachnod  i s cus 
Chae t o c e   r o s   b o r e d  1 i s  
Chae toce ros  s p .  
C o s c i n o d i s c u s  
C y c l   o t e l  1 a 
M e l o s i r a   i s l a n d i c a  
M e l o s i   r a  s p .  
R h i z o s o l e n i a  s p .  
S t e p h a n o d i s c u s  s p .  

D I N O P H Y C E A E  
D i  nophys i s s p .  
C e r a t i u m  s p .  
Chrysococcus  s p .  

M A S T  I G O P H O  RA 
U n i d e n t i f i e d  

S A R C O  D l  N A  
U n i d e n t i f i e d  Amoebina 
U n i d e n t i f i e d  R a d i o l a r i a  

CIL IATA 
U n i d e n t i f i e d  T i n t i n n i d a  
U n i   d e n t i  f i e d  P r o t o z o a  

ROTATOR I A 
K e r a t e l l a   c o c h t e a r i s  
K e l l i c o t t i a   I o n g i s p i n a  

D e n s i t y  c e I l s / m l .  

C h l o r o p h y l l  A (ppm)  

292- 1 

1 5 1 2  

1 3  

3 

5 

3 

3 
3 
3 

2 5  50 

6 3  6 

1 3  19 
1 3  

6 

2 5  

t 

2 

2 9 2 - 2  

1 5 1 2  

31 

9 
! 4  
1 7  

6 

22 
1 2  
10 

5 3 

5 1 3  

5 
3 

8 

1 1 . 5  

c.00 1 -c.o0 1 /.O0 

2 9 2 -  3 

1 5 1 1- 

20 

1 0  

50 

50 

70 

40 
!go 
7 0  

3 2 

1 0  
19 
10 4 

1 

1 3 

25. O 

292-4 

1 5 15 

3 

3 

8 

3 

3 
I O  

3 

38 50 

6 8  1 3  

6 
25 2 5  

5 6 
3 

6 
1 9  

8 7 . 9  

2.00 1 . O 0 1  .O08 



A P P E N D 1  X 1 I I b 

A N A L Y S I S  OF V A R I A N C E  O F  P H Y T O P L A N K T O N   A B U N D A N C E  

Source o f  V a r i a t i o n  Sum o f  D e g r e e s  o f  Mean F 
squares  ( s s )  Freedom ( d f )  square  ( m s )  

D i s t a n c e  2 2 9 4 . 2  
T r a n s e c t  1 1 1 7 2 . 9  
R e s i d u a l  1 2 9 1 4 . 7  

3 7 6 4 . 7  0 . 5 3 2  n s  
3 3 7 2 4 . 3  2 . 6 0  n s  
9 1 4 3 5 . 0  

T o t a l   2 6 3 8 1 . 8  1 5  

A U G U S T ,  1977  

Distance 
T r a n s e c t  
R e s  i dua 1 

T o t a l  

1 9 3 8 2 2 . 8  
1 9 8 9 8 . 6  

1 2 7 8 5 6 . 2  

3 4 1 5 7 7 . 6  

-L S i g n i f i c a n t  P L 0 . 0 5  
n s  Not s i g n i f i c a n t  a t  t h e  0 . 0 5  1e.ve1 

3 
3 
9 

1 5  

6 4 6 0 7 . 6  
6 6 3 2 . 9  

1 4 2 0 6 . 2  

4 . 5 5  * 
0.47 



A P P E N D I X  I I I C  

J U L Y ,  1 9 7 7  

S t e p  

5 
6 
7 
8 
9 

10  
1 1  
12 
1 3  
1 4  
1 5  

A U G U S T ,  1 9 7 7  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12 
1 3  
1 4  

C L U S T E R   A N A L Y S I S  O F  P H Y T O P L A N K T O N  
B Y   S T A T  I O N S  

Low H i g h  O i s t a n c e  
Va 1 ue  

0 2 2 -  1 
0 2 2 -  1 
2 0 2 -  1 
2 0 2 -  1 
022- 1 
0 2 2 -  1 
0 2 2 - 2  
0 2 2 - 2  
0 2 2 - 2  
0 2 2 - 3  
1 1 2 - 3  
0 2 2 - 3  
2 0 2 - 2  
0 2 2 - 2  
1 1 2 - 3  

0 2 2 -  1 
022- 1 
0 2 2 -  1 
0 2 2 - 2  
0 2 2 -  1 
0 2 2 - 2  
0 2 2 - 4  
0 2 2 -  1 
0 2 2 - 4  
0 2 2 - 2  
1 1 2 - 2  
1 1 2 - 3  
0 2 2 - 2  
2 0 2 - 2  

2 0 2 -  1 
2 9 2 -  1 
2 9 2 - 2  
2 9 2 - 3  
2 9 2 - 4  
0 2 2 - 2  
1 1 2 - 1  
1 1 2 - 3  
0 2 2 - 3  
1 1 2 - 2  
1 1 2 - 4  
2 0 2 - 2  
2 0 2 - 4  
0 2 2 - 4  
2 0 2 - 3  

2 9 2 -  1 
0 2 2 - 2  
1 1 2 - 4  
0 2 2 - 4  
2 0 2 - 4  
2 9 2 - 3  
1 1 2 - 1  
2 0 2 -  1 
1 1 2 - 2  
1 1 2 - 3  
2 9 2 - 4  
2 9 2 - 2  
2 0 2 - 2  
2 0 2 - 3  

1 3 3 2 . 1  
9 9 8 . 0 1  
9 9 1 . 2 0  
7 6 6 . 4 8  
4 8 2 . 2 3  
401 . 5 9  

2 8 6 . 4 6  
3 0 0 . 0 2  

2 5 2 . 0 8  
2 2 1 . 6 5  
2 0 8 . 9 5  
1 9 1 . 7 3  
1 7 6 . 3 4  
1 6 5 . 7 3  
1 3 2 . 0 2  

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

9 4 7 . 3 8  
6 3 0 . 5 1  
3 5 8 . 9 3  
3 5 3 . 7 0  
3 4 9 . 3 8  
2 6 7 . 7 5  
2 4 9 . 5 6  
2 2 2   9 2  
1 7 8 . 0 4  
1 5 3 . 3 6  

5 4 . 8 8 1  
2 3 . 4 5 2  

envlrncon 



A P P E N D I X  I V  

a )  T o t a l   z o o p l a n k t o n  c a t c h  f r o m  v e r t i c a l  
h a u l s  

b )  T o t a l   z o o p l a n k t o n   c a t c h   f r o m   s u r f a c e  
t r a w 1  s 

c )  A n a l y s i s  o f  v a r i a n c e  o f  z o o p l a n k t o n  
b i o m a s s  

d )   S t u d e n t - N e w m a n - K e u l s  t e s t  f o r   J u l y  
z o o p l a n k t o n   b i o m a s s  

e )  C l u s t e r   a n a l y s i s  o f  z o o p l a n k t o n  by 
s t a t i o n s  

cnvlrocon 



APPENDIX + V a  TOTAL ZOOPLANKTON CATCH F R O M  VERTICAL HAULS 

GEAR: 50 cm. diameter n e t  150 u mesh 

DATE : J UL' 
STAT I O N  : 

REPL  ICATE 

TAXA 

R H  t Z O P O D A  

- 
E l p h i d i e l l a   a r c t i c a  

H Y D R O Z O A  
Aeg i n a  c i  t r e a  
A g l a n t h a   s p .  
G o n i o n e m u s   v e r t e n s  
O b e l i a  s p .  
P o l y o r c h i s  

L e u c k a t i a r a  s p .  
C o r y n e   p r i n c e p s  
L a o r n e d i a   l o n g i s s i m a  
Eorymorpha  f 1 ammea 
M i t r o c o m e l l a  s p .  

k a r a f u t o e n s i s  

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d   S p i o n i d a e  
T r o c h o p h o r e s  
( p o l y c h a e t a   l a r v a e )  

PELECYPODA 
U n i d e n t i f i e d  

GASTROPODA 
L i m a c i n a   h e l i c i n a  
L i m a c i n a  s p .  
C l i o n e  s p .  
V e l i g e r   l a r v a e  

'. - 
I 

1977 
022-  1 

12  

468 

15 

1 

3 6  

4 

1 7  

f + 
022-2  

8 

1 

64 

5,776 

20 
5 

a 
1 

1 

40 4 

29 
1 

22 
4 

0 2 2 - 3  

736 

2 0 8  

8 

0 2 2 - 4  

1 2 3 

4 

8 12 

2 

2 ,  I 0 4  

16 

2,396 

2 0  

I , 5 6 4  

40 

1 



A P P E N D 1  X I Va 

DATE : J U t  
STAT I O N  : 

REPL 1 CATE 

TAX A - 
C O P E P O D A  

C a l   a n u s   h y p e r b o r e u s  
C a l a n u s  g l a c i a l i s  
C a l a n u s  f i n m a r c h i c u s  
C a l a n u s  s p .  
M e t r i d i a   l o n g a  
M e t r i d i a   l u c e n s  
M e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e r n o r a  s p .  
O i  thona s p .  
O n c a e a  s p .  
U n i d e n t i f i e d   - h a r p a c t i c o i d  
U n i d e n t i f i e d   c o p e p o d i d s  
NaupT i i 

S R A N C H I O P O D A  
P o d o n  s p .  

M A L A C O S T R A C A  
U n i d e n t i f i e d   ( P a n d a l i d a e )  
U n i d e n t i f i e d   ( H y p e r i a  ? ,  s p  
O r c h o m e n e  s p .  
U n i d e n t i f i e d   ( L y s i a n  

a s s  i d a e )  
U n i d e n t i f i e d   ( C a l l i o p -  

i i d a e )  
O e d o c e r u s  s p .  
E u p h s u s  i a  ? s p  
U n i d e n t i f i e d   f u r c i  1 i a  

( E u p h a u s i a c e a )  

E I R R l P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p l i i )  

I N S E C T A  

TOTAL ZOOPLANKTON C A T C H  F R O M  VERTtCAL H A U L S  

G E A R :  5 0  cm. d i a m e t e r  n e t  1 5 0  u m e s h  

1977 
0 2 2 -  1 

1 2 3 1 . 2  3 1 2 . 3  

0 2 2 - 3  022-2 

3 8  
1 

92 4 

12 

5 4 4  
464  

1 

2 0  

1 , 4 4 4  

1 8 8  

4 0  
8 

1 , 0 4 0  
1 -99.2 

4 

4 

12 

644 

9 6  

32 

6 8 4  
1 , 0 7 2  

4 

1 2 8  

9 1 2  

296 
2 4  
6 4  

;:65:48 

1 6  

9 2  

892 

2 44  
16 

1 0 8  

1,456 
4 , 8 3 2  

4 

4 8 

112  104 

2 2 4   6 1 6  

1 5 2  80 

104  40  

2,056 9 7 6  
3 , 6 4 8  1,960 

4 

8 

a 

0 2 2 - 4  

1 2 3 

2 0  

1 , 0 5 2  

2 4  
4 

456  
1 ,016  

4 

164 

560 

76 
4 

12 
16 

880 
5,232 

a 

80 

6 4 4  

72 
4 

20 
4 

1,144 
3 , 7 4 4  



TOTAL ZOOPLANKTON C A T C H  F R O M  V E R T I C A L  HAULS 

G E A R :  50 cm. d i a m e t e r  n e t  150  u mesh 

DATE : J 
STAT 1 OH : 

REPL I CATE 

T A X A  - 
S I P U N C U L A  

P r i o n g l o s s a  s p .  

B R Y O Z O A  
Cyphonaut  l a r v a e  

ECH 1 NODERMATA 
U n i d e n t i f i e d  

( O p h i u r o i d e a )  
( A s t e r o i d e a )  

CHO R D A T A  
O i k o p l e u r a  s p .  

CHAETOGNATHA 
S a g i t t a  s p .  

OSTE I C H T H Y E S  
M y x o c e p h a l u s  

q u a d r i c o r n i s  
D e l o l e p i s   g i g a n t e a  
L i p a r i s   r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

f i s h  ( P  l e u r o n e c t  i dae)  

D e n s i t y  o r g a n  

Biomass ( w e t )  

1 2 3 

4 

7 4 4 

2 

1 7 . 4  

2-253 

022 - 2  

1 . 2  - 3  

16 8 

68.0 

5.254 

40 

4 

0 2 2 - 3  

1 2 2 

8 16 

8 

3 6 . 2  

5.680 

022-4 

1 2 3 

12 32 32 

36.5 

2 . 6 4 1  



A P P E N D 1  X I Va 

D A T E  : J I  
S T A T  I ON : 

R E P L  I C A T E  

T A X A  - 
R H  1 Z O P O D A  

E I p h i d i e  1 l a   a r c t i c a  

H Y D R O Z O A  
Aeg i na  c i  t r e a  
A g l a n t h a  s p .  
G o n i o n e m u s   v e r t e n s  
O b e I i a  s p .  
Po1 y o r c h i  s 

L e u c k a t i a r a  s p .  
C o r y n e   p r i n c e p s  
t a o m e d i a   I o n g i s s i r n a  
Corymorpha  f 1 ammea 
M i t r o c o m e l l a  s p .  

k a r a f u t o e n s i s  

C T E N O P H O R A  
D r y a d o r a  s p .  

P O L Y C H A E T A  
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p p l y c h a e t a   l a r v a e )  

S p  1 on i dae 

U n i d e n t i f i e d  
P E L E C Y P O D A  

G A S T R O P O D A  
L i m a c i n a   h e 1   i c i n a  
L i m a c i n a  s p .  
C l i o n e   s p .  
V e l i g e r   l a r v a e  

T O T A L  ZOOPLANKTON CATCH F R O M  V E R T I C A L , H A U L S  
GEAR: 5 0  cm. d i a m e t e r   n e t  150  u mesh 

Y .  ,1977 
1 1 2 - 1  

1 2 : . 3 

4 

668 
1 4  

9 

1 

2 0  

1 

16 

€ 1 1 2 - 2  

1 ' 2  ' 3  

2 2 

4 

2 
6 

1 1 4  
6 

1 1 2 - 3  

I '  2 3 

4 

4 1 

4 

132 1 O4 
8 

1 1 2 - 4  

1 2 3 

8 

4 8 

96 5 80 296 



DATE: JUI 
STAT I ON : 

R E P L  I C A T E  

T A X A  - 
COPEPODA 

C a l a n u s   h y p e r b o r e u s  
C a l a n u s   g l a c i a l  i s  
C a I a n u s  f i n m a r c h i c u s  
C a l a n u s  s p .  
H e t r i d i a   l o n g a  
H e t r i d i a   l u c e n s  
M e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e r n o r a  s p .  
O i t h o n a  s p .  
Oncaea  s p .  
U n i d e n t i f i e d   h a r p a c t i c o i d s  
U n i d e n t i f i e d   c o p e p o d i d s  
N a u p l  i i 

BRAHCHiOPODA 
Podon s p .  

M A L A C O S T R A C A  
U n i d e n t i f i e d  
U n i d e n t i f i e d  
Orchornene s p  
U n i d e n t i f i e d  

a s s  i d a e  
U n i d e n t i f i e d  

i i d a e )  
O e d o c e r u s  s p  
E u p h a u s i a  7 
U n i d e n t i f k d  

( P a n d a  1 i d a e )  
(Hyperia ? s p i  

(Lys  i an 

(Cal  t i o p -  

51 
f l  

{ E u p h a u s i a c e a )  

3 
r r c i  1 i a  

C l R R l P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e  n a u p l i i )  

I N S E C T A  

TOTAL  ZOOPLANKTON CATCH FROM V E R T I C A L  HAULS 

G E A R :  50 cm. d i a m e ' t e r  n e t  150 u mesh 

I .  I 9 7 7  
1 1 2 - 1  

1 2 . 3  

4 
36 48 

4 1 2   7 8 4  

8 4  7 2  

16 72 
8 32 
8 

9 4 4  1 , I  84 
860 I , 8 0 8  

4 

8 

1 1 2 - 2  

3 0  

4 6 6  

76 

82 
6 

, 3 9 6  
, 9 0 8  

2 
8 4  

410 

1 2 2  

4 
2 

456  
6 6 0  

4 

40 

10 

4 

9 5 2  
8 5 2  

1 1 2 - 3  

72 

I ,  I44 

1 8 0  

1 72 
8 

! , 4 1 6  
! , t 4 0  

4 
50 

660 

56 

4 6 0  
3 8 0  

I 1 1 2 - 4  

1 2 7 

2 1 6  

t ,040 

40 O 

16 

1 ,648  
i, 640 



D A T E :  J 
S T A T  I ON : 

R E P L  I C A T E  

T A X A  - 
e 

S I  P U N C U L A  
P r i o n g l o s s a  s p .  

E R Y O Z O A  
Cyphonaut  l a r v a e  

E C H  I NODERMATA 
U n i d e n t i f i e d  

( O p h i u r o i d e a )  
( A s t e r o i d e a )  

C H O  R D A T A  
O i k o p l e u r a  s p .  

C H A E T O G N A T H A  
S a g i t t a  s p .  

O S T E   l C H T H Y E S  
Myxocephalus 

q u a d r i c o r n i s  
D e l o l e p i s   g i g a n t e a  
L i p a r i  s r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

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

D e n s i t y   o r g a n i s m s / r n  2 ( x ~ ~ 3 )  

TOTAL Z O O P L A N K T O N   C A T C H  FROM V E R T I C A L   H A U L S  

GEAR: 50 cm. d i a m e t e r  n e t  1 5 0  u mesh 

. y .  1977 
1 1 2 - 1  

I 2 3 

1 

2 5 .  3 

3 . 5 4 6  

2 

2 

1 3 . 3  

1 . 1 2 2  

2 1 . 8  

2 . 9 8 8  

t L 1 1 2 - 4  

1 2 3 

4 

35.4 

2 . 6 9 2  



APPENDIX I Va 

DATE : J U L Y ,  
STAT I O N  : 

REPL I CATE 

TAXA 

R H  1 ZOPDDA 

- 
E l p h i d i e l l a   a r c t i c a  

H Y D R O Z O A  
A e g i n a   c i t r e a  
A g l a n t h a  s p .  
G o n i o n e m u s   v e r t e n s  
O b e l i a  s p .  
Polyorchis 

L e u c k a t   i a r a  s p .  
C o r y n e  p r i n c e p s  
L a o r n e d i a   l o n g i s s i m a  
Co r y m o   r p  ha  f 1 arnmea 
M i t r o c o m e l l a  s p .  

k a r a f u t o e n s i s  

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p - o l y c h a e t a   l a r v a e )  

Sp I on i dae 
PELECYPODA 

U n i d e n t i f i e d  

GASTROPODA 
L i m a c i n a   h e l i c i n a  
t i r n a c i n a  s p .  
C l i o n e  s p .  
V e l i g e r  l a r v a e  

TOTAL ZOOPLANKTON C A T C H  FROM VERTICAL H A U L S  

GEAR: 50 cm. d i a m e t e r   n e t  150 u mesh 

977 
202- 1 

1 2 . 3  

4 

4 

u 
Q 
E 
ID 
VI 

O 
t 

24 

14 

44 

1 2  

202-2 

T ' 2  3 

2 

2 6 4  

1 4  

4 

28 

2 

202- 3 

1 2 3 

4 

480 96 
3 8 

32  1 5  18 

4 
18 

202-4 

1 2 3 

9 4 

1 4 8  80 
4 

1 

4 

8 4 

8 

112 

5 

1 



D A T E :  J U L Y ,  
STAT I O N  : 

- 

R E P L I C A T E  

TAX A - 
C O P E P O D A  

Ca 1 a n u s  h y p e r b o r e u s  
Eaianus g l a c i a l  i s  
Ca 1 anus  f i  nma r c h  i cus 
Ca lanus  s p .  
E l e t r i d i a   l o n g a  
M e t r i d i a   I u c e n s  
H e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e m o r a  s p .  
O i t h o n a   s p .  
Oncaea s p .  
U n i d e n t i f i e d   h a r p a c t i c o i d s  
Un i d e n t  i f i  ed   copepod i  d s  
Naup l  i i 

B R A N C H I O P O D A  
Podon s p .  

M A L A C O S T R A C A  
U n i d e n t i f i e d   ( P a n d a l i d a e )  
U n i d e n t i f i e d   ( H y p e r i a  7 sp) 
Orchornene s p .  
U n i d e n t i f i e d   { L y s i a n  

a s s  i dae) 
U n i d e n t i f i e d   ( C a l l i o p -  

i i dae) 
Oedoce  rus s p  . 
Euphaus ia  1 sp 
U n i d e n t i f i e d   f u r c i  1 i a  

(Euphaus iacea)  

C l R R l P E D I A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p 1  i i )  

I N S E C T A  

TOTAL Z O O P L A N K T O N   C A T C H  FROM VERTICAL HAULS 

G E A R :  50 cm. d i a m e t e r   n e t  150 u mesh 

377 
2 0 2 - 1  

aJ 
c 

a 
E 
m 
Ln 

O 
c 

1 

F 
t 

7102-2 

1 J 2  3 

84  

64 

20 

4 

448 
6 80 

8 
2 3 2  

440 

72 

64 
32 

2,864 
2,416 

1 

48 

120 

92 
4 

48 

3,040 
1,628 

1 

F L 
2112-3 

1 '  2 3 

164 

1 84 

176 

36 
8 

,792 
660 

8 

210 

3 

I88 

334  

90 

2 

2,025 1 , O 1  4 
I ,188 880 

2"-4 

1 2 3 

184 

1,784 

268 

72 

3,460 
1,604 

160 

2 , 9 7 5  

144 

1 4 4  
8 

2,664 
1,192 

1 



DATE : J U L Y ,  
STAT1 O N :  

REPL I CATE 

T A X A  - 
S I PUNCULA 

P r i o n g l o s s a  s p .  

B R Y O Z O A  
C y p h o n a u t   l a r v a e  

E C H I  NDDERMATA 
U n i d e n t i f i e d  

( O p h i u r o i d e a )  
( A s  t e  r o i  d e a )  

C H O  ROATA 
Oikopleura s p .  

CHAETOGMATHA 
S a g i t t a  s p .  

O S T E I C H T H Y E S  
M y x o c e p h a l u s  

q u a d r i   c o r n  i s 
D e l o l e p i s   g i g a n t e a  
L i p a r i  s r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

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

D e n s  i t y  o r g a n  i s m s / m 2  1 x 1 0 ~ )  

Biomass ( w e t )  g/m 2 

TOTAL T O O P L A N K T O N  C A T C H  FROM VERT1 CAL H A U L S  

GEAR:  50 cm. d i a m e ' t e r  n e t  150 u mesh 

2 0 2 -  1 2 0 2 - 2  
I 

" 

c 
Q 

n 
E 
m 
UI 

O 
t 

8 

6 3 . 2  

2.418 

4 

27.4 

2.759 

4 5 

t 

t 8 . 4  

1 . 7 1 6  

2 

1 

2 O2 " 4  - 
1 2 3 

8 8 

40.2 

6 . 2  13 



A P P E N D  I X 1Va TOTAL ZOOPLANKTON CATCH FROM VERTICAL H A U L S  

GEAR: 50 cm. d i a m e t e r  n e t  150 u mesh 

DATE: J 
STAT I O N  : 

REPL I CATE 

TAXA 

R H  1 ZOPODA 

- 
E l p h i d i e l   l a   a r c t i c a  

H Y D R O Z O A  
Aeg i n a  c i  t r e a  
A g l a n t h a   s p .  
G o n i o n e m u s   v e r t e n s  
Obe l  i a  s p .  
P o l y o r c h i s  

L e u c k a t i a r a   s p .  
C o r y n e   p r i n c e p s  
t a o m e d i a   I o n g i s s i r n a  
Coryrnorpha f 1 ammea 
M i t r o c o m e l l a  s p .  

k a r a f u t o e n s i s  

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p o l y c h a e t a   l a r v a e )  

P E L E C Y P O D A  
U n i d e n t i f i e d  

i na 
GASTROPODA 

L i m a c i n a   h e 1  i c  
L i m a c i n a  s p .  
Clione s p .  
V e l i g e r   l a r v a e  

7"7 292- 1 

1 2 4 

4 8  60 

6 9 

1 

32 

4 

12 3 

1 1 

O 
c 

n 
E 
ln 
VI 

O 
C 

4 

184   436  

3 2 
e 

292-3 292-4 

I 2 3 1 2 3 

2 

20 

2 

3,048 

I I  

2 

8 

8 

8 

10,272 

136  

2 4  

1 

, 3 2 0  

30 

8 

2,144 

1 8  

8 

1 

4,792 

21 

2 



TOTAL ZOOPLANKTON CATCH FROM V E R T I C A L  HAULS 

GEAR: 50 cm. d i a m o ' t e r   n e t   1 5 0  u mesh 

DATE : J 
STAT L ON : 

REPL I CATE 

TAXA - 
C O P E P O D A  

C a l a n u s   h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  
Ca lanus  f i n m a r c h i c u s  
CaTanus s p .  
M e t r i d i a   l o n g a  
M e t r i d i a  l u c e n s  
M e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
Eury te rno ra  s p .  
O i t h o n a  s p .  
Oncaea s p .  
U n i d e n t i f i e d   h a r p a c t i c o  
U n i d e n t i f i e d   c o p e p o d i d s  
Naup l  i i 

B R A N C H I O P O D A  
P o d o n  s p .  

R A L A C O S T R A C A  

i d  

. Y .  1977  
292- 1 

1 2 . 3  

U n i d e n t i f i e d   ( P a n d a l i d a e )  
U n i d e n t i f i e d   ( H y p e r i a  ? s p )  1 
O rchomene s p .  
U n i d e n t i f i e d   ( L y s i a n  

a s s  i dae] 
U n i d e n t i f i e d   ( C a l l i o p -  

i i dae) 
Oedoce  rus s p .  
Euphaus ia ? s p  
U n i d e n t i f i e d   f u r c i l i a  

(Euphaus iacea)  

C l R R I P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e  n a u p l  i i )  

l N S E C T A  

4 

f r 
I 

292-2 I 292-3 

1 ' 2  , 3  1 2 3 

! 
40 

104 

35 

96 
4 

,456 
~ ,408 

4 0  

60 
24 
I6  

a 
E 
RI 
II) 

O 
t 

' 6 8  I I 416 

68 I 3: 
4 

80 O 
1,640 

40 16 

1,712 5 84 

104 16 
32 
24 32 

8 

292-4 

I 2 3 

88 

856 

240 
8 

40 

2,640 
5,728 

1 5 2  

1,080 

136 

184 

2,408 
4,256 



DATE : J 
STAT I ON : 

T A X A  - 
S 1 P U N C U L A  

P r i o n g l o s s a  s p .  

B R Y O Z O A  
C y p h o n a u t  larvae 

ECH 1 N O D E R H A T A  
U n i d e n t i f i e d  

(Ophiuroidea) 
( A s  te roi dea) 

CHORDATA 
O i k o p l e u r a  s p .  

C H A E T O G N A T H A  
S a g i t t a  s p .  

O S T E  I C H T H Y E S  
M y x o c e p h a l u s  

q u a d r i c o r n i s  
D e l o l e p i s   g i g a n t e a  
Liparis  rutteri 
U n i d e n t i f i e d   l a r v a l  

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

TOTAL ZOOPLANKTON C,ATCH FROM VERT1 CAL HAULS 
G E A R :  50 cm. diarnc'ter net 150 u mesh 

- Y ,  I977 
292- 1 

1 2 . 3  

1 

I 

1 

21.3 
3.206 

2 9 2 - 2  

1 

40.6 
5.198 

292- 7 

1 2 3 

8 8 8 

4 4 . 1  

2.713 

292-4 

1 2 3 

t 6  

L 

16 

t6  

5 8 . 9  
2.755 

2 

16 

I 



A P P E N D I X  I V a  

D A T E  : A U  
STAT I O M  : 

_ _ _ _ ~  

REP L I CATE 

TAXA - 
RH I Z O P O D A  

E l p h i d i e l l a   a r c t i c a  

H Y D R O Z O A  
A e g  i na ci t r e a  
A g l a n t h a  s p .  
Gon ionemus v e r t e n s  
O b e l i a   s p .  
P o l y o r c h i s  

L e u c k a t i a r a   s p .  
C o r y n e   p r i n c e p s  
L a o m e d i a   l o n g i s s i m a  
Corymorpha f lammea 
Mi t rocorne 1 1 a s p .  

k a r a f u t o e n s i s  

C T E N O P H O R A :  
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p o l y c h a e t a  1 a r v a e )  

PELECYPODA 
U n i d e n t i f i e d  

GASTROPODA 
L i m a c i n a   h e 1   i c i n a  
L i m a c i n a  s p .  
Clione s p .  
V e l i g e r   l a r v a e  

T O T A L   Z O O P L A N K T O N  C A T C H  FROM VERTf C A L  H A U L S  

G E A R :  50 cm. d i a m e t e r   n e t  I50 u mesh 

JST, I977 
022- 1 022-2 

I 
1 2 3 1 1  2 3 

I 

7 
224 

2 

1 

16 

384 

7 
2 12 

1 

1,048 72 

12 

1 

1 9 1 

1 3 

I 

96 4 32 

1 0  

1 

F t 
022- 3 022-3 

1 2 2 3 

4 

2,240 

16 
16 

16 
128 

48 

1 
1 1  

1 

1 

1,264 

10 

1,456 

8 



DATE : 1 

STAT i O N  : 

REPL I C A T E  

TAXA - 
C O P E P O D A  

C a l a n u s   h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  
C a l a n u s   f i n m a r c h i c u s  
Ca lanus   sp .  
M e t r i d i a   l o n g a  
M e t r i d i a   l u c e n s  
M e t r i d i a  s p .  
Pseudocalanus m i n u t u s  
E u r y t e m o r a  s p .  
O i t h o n a  s p .  
Oncaea s p .  
U n i d e n t i f i e d   h a r p a c t i c o i d s  
U n i d e n t i f i e d   c o p e p o d i d s  
Naup l  i i 

BRANCHIOPODA 
Podon s p .  

MALACOSTRAGA 
Un i  d e n t i  f i e d  
U n i d e n t i f i e d  ( H y p e r i a ?  s p ]  
Orchomene s p .  
U n i d e n t i f i e d  ( L y s i a n  

ass  i dae) 
U n i d e n t i f i e d  {Cal 1 i o p -  

i i dae) 
Oedoce  rus sp. 
Euphaus ia  7 s p  
Un i d e n t  i fied f u r c i  1 i a 

(Euphaus i   acea)  

C l R R l P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p I  i i 1 

INSECTA 

F 
t 

TOTAL ZOOPLANKTON CATCH F R O M  VERTICAL HAULS 

GEAR: 50 cm. d i a m e t e r   n e t  150 u mesh 

I G U S T ,  1 9 7 7  
0 2 2 -  1 

20 

6 4  

456 
82 4 

5 , 1 6 4  
3,904 

t 

76 

4 

16 

200 
a8 

5,160 
144 

022-2  

1 2 3 

5 6  

1 2  
16 

1,112 
72 

6 ,200 
2,832 

1 1 

2 

40 1,088 

228 128 
20 160 

3,256 1 O ,624 
1.204 64 

022-3 

672 9 76 368 

6 4  

32 
768 800 2 a8 

1 ,600 960 6 7 2  
1,280 896 352 

42,240  36,320  19,904 
4,864 4 , 7 0 4  2 ,528  

022-4  

1 2 3 

352 

32 

8 0  

832 
448 

18,912 
2,080 

16 

16 

4 8  

8 

16 

352 768 
24 1 4 4  

8,112 1 5 , 1 2 0  
3,440 6,496 

8 



DATE: 
STAT I ON : 

R E P L I  CATE 

TAX A - 
SI P U N C U L A  

P r i o n g l o s s a  s p .  

B R Y  O Z O A  
C y p h o n a u t   l a r v a e  

E C H  I HODERHATA 
U n i d e n t i f i e d  

( O p h i u r o i d e a )  
( A s t e r o i  deal 

CHORDATA 
O i k o p l e u r a  s p .  

CHAETOGNATHA 
S a g i t t a   s p .  

DSTEICHTHYES 
H y x o c e p h a l u s  

quad  r i  c o r n  i s 
D e l o r e p i s   g i g a n t e a  
L i p a r i s   r u t t e r i  
U n i d e n t i f i e d  l a r v a l  

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

TOTAL ZOOPLAMKTON  CATCH F R O M  VERTfEAL HAULS 

G E A R :  50 cm. d i a m e t e r   n e t  150  u mesh 

\ U G U S T ,  1 9 7 7  
0 2 2 -  1 

4 

5 

66.8 

8 . 3 7 9  

0 2 2 - 2  

1 2 3 

3 

I 

4 7 . 3  

4 .  I 3 6  

3 

0 2 2 -  3 

1 2 3 

16  

2 1 3 . 3  

1 3 . 3 6 4  

0 2 2 - 4  

105 .6  

9 . 4 8 8  



A P P E N D 1  X I Va TOTAL ZOOPLANKTON  CATCH FROM VERTICAL HAULS 

GEAR:  5 0  cm. d i a m e t e r   n e t  I50 u mesh 

D A T E  : AUGUST. 1 9 7 7  
STAT I O N  : 1 1 2 - 1  

REPL  ICATE 1 2 3 

T A X A  - 
R H  1 ZOPODA 

E l p h i d i e l l a   a r c t i c a  

H Y D R O Z O A  
Aeg i n a  c i  t r e a  
A g l a n t h a  s p .  
Gon ionemus v e r t e r t s  
O b e l i a  s p .  
P o l y o r c h i s  

L e u c k a t i a r a  SP. 
C o r y n e   p r i n c e p s  
L a o m e d i a   l o n g i s s i m a  
Corymorpha f lammea 
M i t r o c o m e l l a  s p .  

k a r a f u t o e n s i s  

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p o l y c h a e t a   l a r v a e )  

PELECYPODA 
U n i d e n t i f i e d  

G A S T R O P O D A  
L i m a c i n a   h e l i c i n a  
L i m a c i n a  s p .  
Clione s p .  
V e l i g e r   l a r v a e  

7 
16 

4 

16 

f 1 1 2 - 2  

1 2 3 

8 0  
7 

1 
1 

416 

16 

2 
80 

4 

6 40 

32 

1 

f t 
5 

2 

560 

1 2 3 

2 
5 

2 

2 

384 

32 

2 
1 

1 

3 

1 , 2 1 6  

32 

t 2 3 

6 

32 

1 

7 

16 

20 

al 
a 
E 
m 
VI 

O 
C 



TOTAL ZOOPLANKTON CATCH FROM VERTICAL H A U L S  
G E A R :  50 cm. d i a m d e r  n e t  150 u mesh 

D A T E  : A U G U S T ,  1977  
STAT I O N  : 112-1  

I " 

REPLI CAT5 1 1  2 . -  3 

B R A N C H I O P O D A  
Podon s p .  

MALACOSTRACA 
U n i d e n t i f i e d   ( P a n d a l i d a e )  
U n i d e n t i f i e d   ( H y p e r i a  ? .  s p  
Orchornene s p .  
U n i d e n t i f i e d   ( L y s i a n  

a s s  i dae) 
U n i d e n t i f i e d   ( C a l  1 i o p -  

i i dae) 
Oedocerus s p .  
Eupha ,sis ? s p  
U n i d e n t i f i e d   f u r c i  1 i a  

(Euphaus iacea)  

C l R R l P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e  n a u p l  i i l  

I M S E C T A  

T A X A  - 
COPEPODA 

C a l a n u s   h y p e r b o r e u s  
1 4  3 36 C a l a n u s   g l a c i a l i s  

32 

H e t r i d i a   l o n g a  
Ca lanus   sp .  
C a l a n u s   f i n m a r c h i c u s  

5 2  80  1,440 a i  t hona  s p .  
E u r y t e m o r a   s p .  

128  320 P s e u d o c a l a n u s  m i n u t u s  
H e t r i d i a   s p .  
H e t r i d i a   l u c e n s  

48 

N a u p l i i  768 2,656 
1.076 12,128  13,792 U n i d e n t i f i e d  c o p e p o d i d s  

2 16 U n i d e n t i f i e d   h a r p a c t i c o i d s  
24 64  224 Oncaea sp. 

112-2 

I ' 2  3 

I28 224 1 7 6  

96 96 96  

3,456 92 8 656 
1 , 4 0 8  928 720 

6,000 1 8 , 2 4 0  12,176 
1,728 1,984 2,256 

2 1 

112-3 ' 

1 2 3 

16 

112 96 192 

1,024 1,088 2 , 1 7 6  
608 608 1,088 

0 , 6 0 8  12,704 40,704 
1 , 6 6 4  992 4,672 

2 1 

112-4 

1 2 3 

8 0  
1 

32 

160 

1 ,440 
128 

O ,  848 
9,120 

2 

32 

8 

8 

5 

L 



TOTAL ZOOPLANKTON CATCH FROM V E R T I C A L  HAULS 

G E A R :  50 cm. diama'ter n e t  150 u mesh 

DATE : AUGUST,  I977 
STAT 1 ON : 1 1 2 - 1  

REPF I C A T E  I 2 : - 3 

T A X A  
I 

- 
S I   P U M C U L A  

P r i o n g l o s s a  s p .  

B R Y O Z O A  
C y p h o n a u t   l a r v a e  

ECH I NODERHATA 
U n i d e n t i f i e d  

( D p h i u r o i d e a )  
( A s  t e  ro i  d e a )  

C H O R D A T A  
O i kop l e u r a  s p .  

CHAETOGNATHA 
S a g i t t a  s p .  

OSTEICHTHYES 
Myxocepha 1 u s  

q u a d r i   c o r n  i s  
D e l o l e p i s   g i g a n t e a  
L i p a r i s   r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

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

60.7 
5 . 4 8 1  

F t 
1 12-2 

1 ' 2  3 

1 

107.4 

8 . 2 2 4  

1 1 2 - 3  1 1 1 2 - 4  
I 

! i 
1 
! 
i 

~ 

16 

157.0 
I l  -832 

1 



APPENDIX 1Va 

DATE: A U G  
STAT I O N  : 

REPL I CATE 

TAXA 

R H  I ZOPODA 

- 

E l p h i d i e l l a   a r c t i c a  

HYDROZOA 
A e g  i na c i  t r e a  
A g l a n t h a  s p .  
Gonionemus  ver  
O b e l i a  s p .  
P o l y o r c h i s  

k a r a f u t o e n s  

t e n s  

is 
L e u c k a t i a r a   s p .  
C o r y n e   p r i n c e p s  
L a o m e d i a   l o n g   i s s   i m a  
Corymorpha  f 1 ammea 
H i t r o c o m e l l a  s p .  

CTEHOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p o  1 y c h a e t a  I a r v a e )  

PELECYPODA 
U n i d e n t i f i e d  

GASTROPOBA 
L i m a c i n a   h e l i c i n a  
L imac  i na  s p .  
C l i o n e  s p .  
V e l i g e r   l a r v a e  

TOTAL  ZOOPLANKTON C A T C H  FROM VERTICAL H A U L S  

GEAR: 50 cm. d i a m e t e r  n e t  150 u mesh 

ST.  1977 
202- 1 

1 2 3 

I 6  

1 

256 

16 

5 

288 

202-2 

96 

104 

4 

48 

12 

96 

I 

202-3 202-4 

1 2 2 3 

7 8 2 

6 4  48 48 

60 24 8 

1 1 

4 

1 
a 

3 

1 , 0 2 4  

1 
8 

1 

3 

576 

32 

32 

8 

1 

80 

24 



DATE : AUG 
STAT 1 ON : 

R E P L  I CATE 

TAXA 

C O P E P O D A  

- 
C a  1 anus h y p e r b o r e u s  
C a l a n u s   g l a c i a l   i s  
Ca 1 anus f inma r c h  i cus 
Ca lanus  s p .  
M e t r i d i a   l o n g a  
M e t r i d i a   l u c e n s  
M e t r i d i a  s p .  
Pseudoca lanus   m inu tus  
Eurytemora s p .  
O i  thona  s p .  
Oncaea S D .  

TOTAL ZOOPLANKTON CATCH F R O M  VERTICAL H A U L S  

GEAR: 5 0  cm. diame'ter n e t  150 u mesh 

ST.  1977 
202- 1 

32 16, 
16 

160 224  448 

Uni d e n t  i f i  ed  h a  r p a c t  i c o i  ds I 
U n i d e n t i f i e d   c o p e p o d i d s  15,264  25,792  23,936 
N a u p l i i  192 704 800 

B R A N C H I O P O D A  
Podon  sp. 

HALACDSTRACA 
U n i d e n t i f i e d   ( P a n d a l i d a e )  I 
U n i d e n t i f i e d   ( H y p e r i a  7 sp) 
Orchomene s p .  
U n i d e n t i f i e d   ( L y s i a n  

a s s  i dae) 
U n i d e n t i f i e d  ( C a l  1 i o p -  

i i dae) 
Oedoce  rus s p .  
Eupha  usia ? s p  
U n i d e n t i f j e d   f u r c i l i a  

(Euphaus iacea)  

C l R R l P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p l  i i )  

INSECTA 

1 2 

202-2 

1 2 3 

4 
24 64 
12 

12 8 

72 40 

8 

3 

2 0 2 - 3  

20 
4 

32 

80 

1,344 
136 

7,568 
1 . 5 5 2  

1 

16 24 

4 8  112 

1 ,664 1,808 
80 272 

6,032 14,160 
8,432 15,248 

2 

8 

202-4 

80 O 480 16 
1 9 2  8 

32 32 24 

576 1,664 64 
8 

960 800 1,680 
2,176  1,216 416 

8,704 44,928 7,824 
512 512 13,488 

1 

1 
4 

32 



DATE : AU 
STAT[ ON: 

REPL ICATE 

TAXA - 
SI PUHCULA 

Prionglossa s p .  

BRYOZOA 
Cyphona u t 1 a r v a e  

€ C H  I NODERMATA 
U n i d e n t i f i e d  

( O p h i u r o i d e a )  
( A s t e r o i d e a )  

C HURDATA 
O i k o p l e u r a  s p .  

CHAETOGNATHA 
S a g i t t a  s p .  

OSTEICHTHYES 
H y x o c e p h a l u s  

q u a d r i c o r n i s  
D e I o l e p i s   g i g a n t e a  
t i p a r i s   r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

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

D e n s i t y   o r g a n i s m s  / m 2  ( x 1 0 3 )  

Biomass ( w e t )   g / m  2 

TOTAL ZOOPLANKTON CATCH 
GEAR:  50 cm. dlarne ' te r  

1 2 : 3 

2 3 

1 

1 2 3 . 0  

8.685 

FROM V E R T I C A L  HAULS 

n e t  Is0 u mesh 

2 0 2 - 2  

1 ' 2  3 

2 a 

7 0 . 3  

2 . 7 5 3  

2 0 2 -  3 

1 1 7 . 2  

2.062 

202-4 

32 

2 3 

2 1 9 . 4  

8 . 8 3 1  



A P P E N D I X  1 V a  TOTAL ZOOPLANKTOM  CATCH FROM VERTICAL HAULS 

GEAR: 50 cm. d i a m e t e r   n e t  150 u mesh 

DATE : AI  
STAT I ON: 

R E P L  t C A T E  

TAXA - 
R H  1 Z O P O D A  

E l p h i d i e l l a   a r c t j c a  

H Y D R O Z O A  
A e g i n a   c i t r e a  
A g l a n t h a   s p .  
Gon i onemus vert en,^ 
O b e l i a  sp. 
Polyorchis 

L e u c k a t i a r a   s p .  
C o r y n e   p r i n c e p s  
Laomedia I o n g i s s i r n a  
Corymorpha f 1 amrnea 
M i t r o c o r n e l l a  s p .  

k a r a f u t o e n s i s  

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
U n i d e n t i f i e d  
T r o c h o p h o r e s  
( p o l y c h a e t a  l a r v a e )  

PELECYPODA 
U n i d e n t i f i e d  

GASTROPODA 
L i m a c i n a   h e l i c i n a  
L i m a c i n a   s p .  
E l i o n e  s p .  
V e l i g e r  l a r v a e  

U S T ,  1977 
292-  1 

1 2 : - 3 

16 

1 

1 2 8  

1 
24 

1 

240 32 

292 -2  2 9 2 - 3  

1 ' 2  ' 3  1 2 3 

16 

16 

,344 

32 

16 
1 6  

1 

1 6  

1 

1,120 992 

1 1 2  16 

1 
3 

448 

48 

2 
1 

24 

8 

544 

24 

292-4 

8 2 

e 

48 224 40 

120  

8 



DATE : 1 
STAT t ON : 

REPL I CATE 

T A X A  

C O P E P O D A  

- 
Ca I anus h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  
C a l a n u s   f i n m a r c h i c u s  
C a l a n u s  s p .  
Hetridia  longa 
Metridia  lucens 
H e t r i d i a  sp. 
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e m o r a  s p .  
O ï  thona s p .  
Oncaea sp. 
Unidentified  harpacticoii 

TOTAL Z O O P L A N K T O N  C A T C H  F R O M  V E R T I C A L   H A U L S  

GEAR:  50 cm. di  arneter net 150 II m e s h  

JGUST, 1977 
292- I 

1 2 : - 3 

I 
I’ ’ 84 

d !  
Unidentified  cope-podids 1 8 , 4 0 0  
Nauplii 

B R A N C H  1 O P O D A  
Podon  sp. 

256 

I 6  

1 , 2 8 0  

a 

M A L A C O S T R A C A  
U n i d e n t i f i e d   ( P a n d a l i d a e )  
U n i d e n t i f i e d   ( H y p e r i a  ? .  sp) 
Orchornene  sp. 
Unidentified  (Lysian 

ass i dae) 
Unidentified  (Cal 1 i o p -  

i i dae) 
O e d o c e r u s  s p .  
E u p h a   s i a  1 s p  
Unidentified  furcilia 

{Euphausiacea) 

C I R R l P E O l A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p l i i )  

INSECTA 

120 

24 

304 
160 

9,520 
1 , 1 0 4  

292-2 

1 ‘ 2  . 3  

384 304 624 

16 

96 I44 4i8 

2,144 1,392 1,184 
1 ,280 704 768 

14,624 20,976 24,512 
2 , 7 8 4  3,440 1 , 9 5 2  

48 

32 1 

56 

292-3 

1 2 3 

27 2 40 248 

8 40 

516 512 336 

880 1,008 1,136 
720 992 

24 
560 

8 
9,600 13,264 22,144 
6,048 3,696 4,656 

8 

292-4 

48 72 

80 96 

384 816 

16 
0,016 14,015 
1,264 2,800 

64 

8 

2 

4 

416 
120 

4,640 
1,264 

4 1 



DATE : I 
STATION:  

REPL I CATE 

T A X A  - 
5 IPUNCULA 

P r i o n g l o s s a  sp. 

B R Y O Z O A  
C y p h o n a u t   l a i v a e  

ECHlNODERHATA 
U n i d e n t i f i e d  

(Oph i u ro i  de.a) 
( A s  t e  r o i  dea)  

C H O R D A T A  
O i k o p l e u r a  s p .  

C H A E T O G N A T H A  
S a g i t t a  S P .  

OSTE I C H T H Y E S  
Hyxocepha l u s  

quadri corn i s 
D e I o l e p i s   g i g a n t e a  
L i p a r i s   r u t t e r i  
U n i d e n t i f i e d   l a r v a l  

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

Dens i t y  o r g a n  i sms/m2 ( x 1  0 3 1  
B i o m a s s  ( w e t )  g / m  2 

TOTAL Z O O P L A N K T O N  CATCH FROM V E R T 1  CAL HAULS 

GEAR: 50 cm. d l a r n e t e r   n e t   1 5 0  u mesh 

GUST, 1977  - 

2 9 2 -  1 

1 2 . 3  

384 

1 
1 

6 2 . 1  

5.544 

16  1 6  

1 3 8 - 9  

1 6 . 0 6 5  

2 9 2 - 7  292-4 

1 2 3 

1 2 8  4 

6 2 . 5  

3 . 3 1 0  



A P P E N D 1  X I V b  

DATE: J 
STAT I O M :  

TAXA 

H Y D R O Z O A  
Aeg ï n a  E It r e a  
A g l a n t h a  s p .  
G o n i o n e m u s   v e r t e n s  
O b e l i a   s p .  
P o l y o r c h i s  

k a r a f u t o e n s  i s  
L e u c k a t i a r a  s p .  
C o r y n e   p r i n c e p s  
L a o m e d i a   l o n g i s s i m a  
Corymorpha flammea 

CTENOPHORA 
D r y a d o r a  s p .  

POLYCHAETA 
T r o c h o p h o r e s  
( p o l y c h a e t a  larvae) 

GASTROPODA 
L i m a c i n a   h e l i c i n a  
L i r n a c i n a  s p .  
C l i o n e   s p .  
Ve 1 i g e r   l a r v a e  

TOTAL  ZOOPLANKTON C A T C H  FROM SURFACE TRAWLS 

GEAR: 1 m .  d i a m e t e r   n e t  5 7 1  u mesh 

. Y ,  1977 
022 202  

- I  -2 - 3  - 4  

24 

13 

- 1  -2 - 3  -4 - 1  - 2  - 3  -4  

4 

48 

1 

3 

1 

2 9 2  

- 1  - 2  - 3  - 4  

8 96 

1 



D A T E :  J U L Y ,  1977 
S T A T l O N :  I 022 

-1  -2 -3 -4 

C O P E P O D A  
Ca 1 anus  h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  I 96 
M e t r i d i a   l o n g a  32 800 
H e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e m o r a  s p .  
O i t h o n a  s p .  
Oncaea  sp.  
N a u p l  i i 
U n i d e n t i f i e d   c o p e p o d s  

BRAHCH I O P O D A  
Podon s p .  
Nymphon p i x e l l a e  

HAFACOSTRACA 
U n i d e n t i f i e d   H y p e r i i d e  
O rchomene 5p. 
E u p h a u s i a  7 s p .  

C I R R I P E D l A  
U n i d e n t i f i e d  

( b a r n a c l e   n a u p l i i )  

L NSECTA 

C tl O RDATA 
O i k o p l e u r a  s p .  

CHAETOGNATHA 
Sag!  t t a  s p .  

32 

64 

32 

8 
168 72 
144 2616  12576 

236 24 80 

144 16 
8 

3032 
2 1  76 32 

8 

104 16 

I12 

- 1  -2 -3 -4 

10 
322 299 11344 80704 

1 24 64 

1 24 192 

1 

8 

34 

202  

- 1  -2 -  - 3  -4 

96 
008 

16 

96 

1 

I6 

4 
2152 

12 
8 

4 

4 480 
1904 16896 

8 608 

464 

1 

1 

- 1  -2 - 3  -4 

8 
132 3592 I8784 3520 

128 4 
32  

24 8 

266 48 128 

8 



L Y ,  I977 
0 2 2  

- 1  - 2  - 3  -4 

OSTE I C H T H Y E S  
Hyxocepha 1 us 

q u a d r i c o r n i s  
D e l a l e p i s   g i g a n t e a  
t i p a r i s   r u t t e r i  
P l e u r o n e c t i d a e  
C r y p t a c a n t h o d i d a e  
U n i d e n t i f i e d   f i s h  

Ia r v a e  

Dens i t y  o r g a n !  sms/rn 3 07.3 1 6 3 . 3  7 7 . 8  349.5 I 

112  

- 1  -2 - 3  -4 

3 

37.6 8 . 3  3 1 3 . 2   2 2 2 4 . 2  

202  

- 1  - 2  - 3  - 4  

1 

1 

13.8 

1 

59.9 52.7 508.3 

- 1  - 2  - 3  -4 

1 

2 

1 . 2  10 1.2 526.6 9 7 . 0  



A P P E N D I X  I V b  TOTAL Z O O P t A N K f D l d   C A T C H  F R O M  S U R F A C E  TRAWLS 

GEAR: I m. d i a m e t e r   n e t  571 u m e s h  

I G U S T ,  1977 
022 

DATE: 4 

STAT I 8W: 

TAXA 

H Y D R O Z O A  
A e g  i n a  c i  t rea  
A g l a n t h a  s p .  
Gon i onemus ve  rtens 
O b e l i a  s p .  
P o l y o r c h i s  

k a r a f u t o e n s  i s 
F e u c k a t i a r a  s p .  
Coryne p r i n c e p s  
Laomedla long iss ima 
Co rymo rpha f 1 ammea 

CTEMOPHORA 
Oryadora s p .  

POLYCHAETA 
Trochophores  
( p o l y c h a e t a   l a r v a e )  

GASTROPODA 
L i m a c i n a   h e l i c i n a  
Limacina S p .  
C l i o n e  sp .  
Veliger l a r v a e  

F t 
! 

112  202 

- 1  - 2  - 3  - 4  I - 1  -2 - 3  -4 - 1  - 2  - 3  - 4  - 1  - 2  -3 -4 

30 6 359 579 i 6 3  

1 

4 

1 

8 

7 

146 2 2 6  8 428 596 
2 

4 
1 

1 
2 
1 

z 
O 

7 5 

2 24 

1 

7 

16 

2 4  

20 

12  

10 3 29 

12 32 5 1 6 



D A T E :  A 
STAT I ON-" 

COPEPODA 
C a l a n u s   h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  
Hetridia  longa 
M e t r i d i a  s p .  
P s e u d o c a l a n u s   m i n u t u s  
E u r y t e m o r a  s p .  
Oithona  sp. 
Oncaea  5p. 
Naupi i i 

B R A N C H l O P O O A  
P o d o n  s p .  

HALACOSTRACA 
U n i d e n t i f i e d  H y p e r i i d a  
Orchornene sp. 
E u p h a u s i a  7 s p .  

C l R R I P E D I A  
U n i d e n t i f i e d  

( b a r n a c I e   n a u p l i i )  

SP. 

INSECTA 

CH O R  DATA 
O i kop leura 

CHAETOGHATHA 
S a g i t t a   s p  

- 1  - 2  - 3  -4 

5 2 
6 
1 

3 1 2 

1 

1 

1 

- 1  - 2  - 3  - 4  , - 1  -2. . - 3  - 4  I - 2  I - 2  - 3  -4 
I 

1 
5 
2 

4 
9 

6 

z 
O 

z 
O 

I 

I 

! 
I 

I 

I 

! 
I 

I 
i 

i 

l 3 4 



DATE: A 
STAT t ON : 

O S T E I C H T H Y E S  
Cayxocepha 1 us  

q u a d r i c o r n i s  
D e I o l e p i s   g i g a n t e a  
L i p a r i 5   r u t t e r i  
P l e u r o n e c t i d a e  
C r y p t a c a n t  hod i dae 
U n i d e n t i f i e d  f i s h  

1 a rvae 

Density o i g a n i  sms/rn 3 

U S T ,  1977 
0 2 2  

- 1  -2 - 3  -4 

1 

30.1 7.5 9 .6  7.7 

112 I 2 0 2  

- 1  - 2  - 3  - 4  I - 1  - 2  - 3  -4 
I 

z 
O 

1 1 I 4 

4.0 6.5  1 .6  12.0 ( 1 9 . 6  1 7 . 0  

2 92 

- 1  - 2  - 3  -4 

16.3 0 . 9  1 . 1   1 1 . 1  



A P P E N D 1  X 1 Vc 

ANALYSIS OF V A R I A N C E  OF ZOOPLANKTON 8 I O M A S S  

J U L Y ,  1 9 7 7  

S o u r c e  o f  V a r i a t i o n  Sum o f  D e g r e e s  o f  Mea R F 
s q u a r e s  t s s )  f r e e d o m   ( d f )   s q u a r e  ( m s )  

A T r a n s e c t  3 . 9 2 3  3 1 . 3 0 8  1 .901 n s  
B D i s t a n c e  1.791 3 0 . 5 9 7  0 .868  n s  

A - B  I n t e r a c t i o n  2 5 . 3 8 9  9 2 . 8 2 1  4. I O 1  * *  
E x p l a i n e d   3 1 . 0 8 2  1 5  2 . 0 7 2  3 .012  ** 
R e s i d u a l   2 0 . 6 3 7  30 0 . 6 8 8  

T o t a l  51.719 45 I .  I 4 9  

AUGUST, 1977  

A T r a n s e c t  2 2 . 4 7 2  3 
B Di s t a n c e  3 . 8 5 5  3 

A - 3  I n t e r a c t i o n  231  .309 9 
E x p l a i n e d  2 5 7 . 7 8 6  1 5  
R e s i d u a  1 2 8 2 . 8 3 3  3 1  

T o t a l   5 4 0 . 6 1 9  46 

nS Not  s i g n i f i c a n t  a t  t h e  0.05 l e v e l  
tJ- S i g n i f i c a n t  P < O . O l  
* S i g n i f i c a n t  P c O . 0 5  

7.491 
1 .285  

2 5 . 7 0 1  
1 7 . 1 8 6  

9 . 1 2 4  

1 1 . 7 5 3  

0 . 8 2 1  ns 
0 . 1 4 1  n s  

2 . 8 1 7  J- 

1 .884  n s  



A P P E N D I X  I V d  S T U D E N T  - N E W M A N  - K E U L S   T E S T  FOR J U L Y  Z O O P L A N K T O N  BIOMASS 

M S  
P o o I e d  V a r i a n c e  = w i t h i n  = 

L S R  = Q 4 ( k , v )  4'' w i t h i n  

O. 688 
I"t + " 2  

4 = s i g n i f i c a n c e   l e v e l  = 0 . 0 5  

k 
V = d f  w i t h i n  = 30 

Q = v a l u e s   f r o m   s t u d e n t s '   t - d i s t r i b u t i o n  

n +n, = s a m p l e  s i z e s  o f  t h e   m e a n s  i n  a n y  s i n g l e  

- - n o .  o f  means i n   c o m p a r i s o n  = 2 t o  1 6  

I L  
c o m p a r i s o n .  

I f  - Y >LSR t h e n   m e a n s  a r e  c o n s i d e r e d   s i g n i f i c a n t l y   d i f f e r e n t   f r o m   e a c h   o t h e r  
(4='0.05!. O f  a l l   t h e   p o s s i b l e   p a i r e d   c o m p a r i s o n s  f o r  t h e  1 6  means o f  t h e  J u l y  
z o o p l a n k t o n   d a t a ,   o n l y   t h e   d i f f e r e n c e s   b e t w e e n   t h e   m e a n s  112-2 a n d  202-4, a n d  
112-2 a n d  022-3 e x c e e d e d   t h e  L S R  v a l u e s .   T h e r e f o r e ,  i t  w a s   c o n c l u d e d   t h a t   t h e  
b i o m a s s   a t  1 1 2 - 2  was s i g n i f i c a n t l y   s m a l l e r   t h a n  a t  202-4 a n d  022-3, b u t  a l l  o t h e r  
s t a t i o n s   w e r e   s i m i l a r  t o  one a n o t h e r .  

Mean 

3 



A P P E N D I X  I v e  

J U L Y ,  1977 

S t e p  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 

A U G U S T ,  1977 

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
12 
13 
14 
15 

a 

C L U S T E R   A N A L Y S I S  O F  Z O O P L A N K T O N  
B Y  S T A T  I O N S  

L o w  

022-1 
022- 1 
022- 1 
022-1 
022- 1 
022- 1 
022- 1 
112-4 
022-2 
112-4 
022-3 
022- 1 
022-1 
022- 1 
112-2 

022- 1 
022- 1 
022-1 
022- 1 
112-3 
022- 1 
202- 1 
022-4 
022-1 
022-4 
022-3 
022- 1 
112-4 
0 2 2 -  1 
112-1 

H i g h  

292-3 
022-2 
202- 1 
202-4 
112-1 

112-4 
202-2 
292-4 
292-2 
022-4 
292- 1 
112-2 
112-3 
202-3 

022-3 

022-3 
112-3 
202-3 
022-4 
202- 1 
112-4 
292-2 
112-2 
022-2 
292-3 
202-4 
112-1 
202-2 
292- 1 
292-4 

D i s t a n c e  
Va 1 ue 

12808. 
12343. 
9563.3 
7510.4 
6040.5 
6088.7 
4430.4 
4040.1 
3665.5 
3332.4 
3040, O 
2652 $ 2  

2323.2 
2188.0 

2782.3 

53658. 
31858. 
24364. 
17574. 
12542. 
9585.5 
9153.4 
8902.1 
8475.7 
5682.8 
5131.9 
3722.4 
3488.8 
2340.1 
1981.2 



A P P E N D I X  V 

a )  Total  benthic  invertebrate c a t c h  
f r o m  Ekman g r a b s  

b )  Analysis o f  v a r i a n c e  of benthos 
b i o m a s s  

c) Cluster  analysis o f  benthos  by 
s t a t  ions 



APPEND I X Va 

S T A T  I O N  
J U L Y ,  1977 
REPL I CATE 

RH I Z O P O D A  
E t p h i d i e l l a   a r c t i c a  
H i p p o c r e p i n a  sp. 
C o r n u s p i   r a   I n v o l v e n s  
T r i  l o c u l  I na s p .  
Pseudopolymorphina sp .  
B u l i m i n a   a u r i c u l a t a  
B u l i m i n a  s p .  
H i  1 iamrnina l a t a  
H i  l lamrnina s p .  
Globul  i m i  na p a c i  f Ica  
U n i d e n t i f i e d   f o r a m i n e -  

f e r a n  

P L A T Y H E L H I N T H E S  
U n i d e n t i f i e d  t u r -  

b e l l a r i a  

NEMERTEA 
U n i d e n t i f i e d  

NEHATODA 
U n i d e n t i f i e d  

P O L Y C H A E T A  
M i c r o n e p t h y s  s p .  
L u r n b r i n e r e i s   f r a g i t i s  
Lurnbrinerei  s s p .  
P r a x i  1 l e l  l a  p r a e t e r -  

missa 
P r a x i  1 I e l l a  s p .  
C i  r r a t u l u s   s p .  
C o s s u r a   l o n g i c i r r a t a  
Thelepus s p .  

TOTAL B E N T H I C  I N V E R T E B R A T E   C A T C H  FROM EKMAN G R A B S  

022-  1 

t 2 3 ' 4  5 

95 58 28 194 72 

1 4  3 5  
2 

2 

1 

1 

47 
4 

1 

6 

0 2 2 - 2  

1 2 3 4 5  

98 78 325 I16 1 3 3  

2 3 8 5  
1 

1 1 1 1 

I 2 

1 2 2 3 2  

1 1 3 2 

022- 3 022-4 

1 2 3 4 5 1  2 3 4 5  

99 69 19 97 

4 5 8  
1 

1 

1 
2 1 
1 1 

7 86 73 

5 6 5 9  

1 4  
1 

I 4  4 

1 5 2  

35 

2 

1 

1 

3 

14 

1 

6 

12 

2 

1 

5 

28 274 
1 

4 8  

39 

5 

9 



JULY 1977  

POLYCHAETA ( c o n t  ' d )  
U n i d e n t i f i e d   T e r e -  

b e l  1 i dae 
P r i o n o s p i o   m a l m g r e n i s  
P r i o n o s p i o   s p . ?  
S p i 0  f i  l i c o r n i s  
s p i 0  s p .  
N e r i n i d e s  sp. 
C a p i t e l   l a   c a p i   t a t a  
S c o l o p l o s   a r m i g e r  
scoloplos s p .  
F i a b e l l i g e r a  a f f i n i s  
P r o t o d o r v i  1 l e a   g r a c i  
P r o t o d o r v i  1 l e a  s p .  
A m p h a r e t e   a c u t i f   r o n s  
A s a b e l l i d e s  s p .  
A n t i n o e  s a r s i  
E t e o n e   b a r b a t a  

l i s  

P e c t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  sp. 
U n i d e n t i f i e d  Ophell- 

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
U n i d e n t i f i e d   P a r a o n i d a e  

GASTROPODA 
Diaphane  sp.  
Admete sp. 
Neptunea. s p .  
Retusa   ob tusa  
C l i o n e  s p .  
L i m a c i n a   h e l i c i n a  
Uni d e n t i  f i e d  g a s t r o p o d  

0 2 2 -  1 

1 2 3 4 5  

1 

11 

1 

1 

2 

2 3 

3 1 1 3  

3 

4 

1 

1 

1 

3 2 

6 1 6  

1 

0 2 2 - 2  I 0 2 2 - 3  0 2 2 - 4  

1 2 3 4 5  2 3 4 5 1 2 3 4 5 1  

7 
1 

2 
3 3 7 2  

1 

1 
2 1 

1 

3 6 1  1 

1 1 

5 4  

1 1 

1 
4 5  

1 

1 



JULY,1977 

PELECYPODA 
P o r t l a n d i a   y o l d i e l t a  
P a n d o r a   g l a c i a l i s  
A x i n o p s i d a   s p .  
C a r d i t a   c r e b i c o s t a t a  
C a r d i t a   v e n t r i c o s a  
Macoma moes t a  
L u c i  noma s p .  
Uni   dent  i f i  ed   pe lecypod  

OSTRACODA 
C y t h e r e i s  $p .  
Loxoconcha sp .  

C O P E P O D A  
A e t r i d i a  l o n g a  
H e t r i d i a   g l a c i a l i s  
Cal  anus hype   rbo reus  
C a l a n u s   g l a c i a l i s  
Pseudoca lanus  minutus 
U n i d e n t i f i e d   c a l a n o i d a  

H A L A C O S T R A C A  
U n i d e n t i f i e d  Hyper1 i d a e  
U n i d e n t i f i e d   C a l l i o p i i d a  
Orchornene sp. 
Leuco thoe  s p .  
Podocerops  i s s p .  
Diastylopsis s p .  
U n i d e n t i f i e d  cumacean 
U n d e n t i  f i e d  (Euphaus- 

Sadur  i a en  tomon 
L e p t o g n a t h i a  s p .  

i l? s p . )  

S I  PUNCULA 
U n i d e n t i f i e d  

T- i l  

t 

- 
022-  1 

" 

I 
0 2 2 - 2  0 2 2 - 4  0 2 2 -  3 

I 2 3 4 5 1 1  2 3 4 5 i l  2 3 4 5 1 2 3 4 5  
I 
i I 

I 
12 

1. 

4 
t 

6 

4 
54 

I 
10  6 j 

4 
4 5 5  

12 

50 

1 
9 

1 

10 
1 

2 
2 

1 

1 

1 

10 

5 
3 

2 

9 

6 
1 1  

6 

2 

3 

1 

17 
1 6  

19  

1 

2 8  

7 

3 

* 

1 
5 

I 

1 

1 

21 
1 

1 

2 

10 

3 

6 

1 

4 
6 

1 5  

1 

1 

1 

13 

1 

4 
4 

1 3  

16 

2 
1 

2 
1 

56 

13 
1 

1 

4 3  

17 
f 

1 
2 

6 
2 2  



N
 

I 
ru 
N

 
O
 

"
 

- N I 

e
n

v
lro

c
o

n
 



A P P E H D I  X Va TOTAL B E H T H l C  INVERTEBRATE CATCH F R O M  EKHAH G R A B S  

STAT I ON 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1  R E P L  I CATE 
JULY. 1977 

1 1 2 - 3   1 1 2 - 2  1 1 2 - 1  

2 3  4 

RH I Z O P O D A  i 

1 1 2 - 4  

5 

E l p h i d i e I l a   a r c t i c a  

Pseudopo lymorph ina  s p .  
T r i   l o c u l i n a  s p .  
Cornuspi  r a  i n v o l v e n s  

1 H i p p o c r e p i n a  s p .  
37 54 55 1 1 9   2 2  5 34  31 179 75 I 44 82 30 54 46 I 70 45 72 6 2  39 

1 2 

B u I   i m i n a   a u r i c u l a t a  1 I 
Bu1 im ina  s p .  
H i  I iamrni na l a t a  
H i  l i ammina  s p .  
Globul i m i n a   p a c i  f I ca 1 1  ’ 2 
Uni d e n t  i f i e d  f o r a m i   n e -  1 

1 

l i  

4 3 2 5 1 4  3 1 0  5 2 3 4 1 0  1 

! 5 

3 1 

‘ 1  fe ran ! 
1 
! 

PLATYHELMINTHES 
U n i d e n t i f i e d   t u r -  

b e l   l a r i a  I 1 

MEHERTEA 

NE MATO DA 1 U n i d e n t i f i e d  

U n i d e n t i f i e d  ~ I 
POLYCHAETA 

H i  c ronep thys   sp .  

P r a x i  1 le1 l a  p r a e t e r -  
L u m b r i n e r e i s  s p .  
L u m b r i n e r e i s   f r a g i  1 i s  

2 5 1 6 1 1  8 1 8  6 2 1 3  2 9  1 6 2  1 4 2 

1 6  
2 6 

1 

9 5  3 3 2  1 2 1 3 1 2  2 2  

3 1 4  2 2 1 
3 P r a x i  1 l e l l a  sp.. 

I 1 1 2 2  1 t 2 1 1 

2 6  1 4 1 2 

m i  ssa 

C i  r r a t u l u s  s p .  
Cossura l o n g i c i r r a t a  
The lepus  sp. 

m 
5 ; 
3 



J U L Y ,  1977 

1 i s  

P e c t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d  Ophel 1- 

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
Un i  d e n t  i f i e d  P a  raon i dae 

G A S T R O P O D A  
Diaphane s p .  
Adrnete s p .  
Neptunea s p .  
Retusa   ob tusa  
C l i o n e  s p .  
L i m a c i n a   h e l i c i n a  
U n i   d e n t i  f i e d  gastropod 

POLYCHAETA (con t ' d l  
U n i d e n t i f i e d   T e r e -  

b e l  1 i dae 
P r i o n o s p i o   m a l m g r e n i s  
P r i o n o s p i o  s p . ?  
S p i 0  f i  l i c o r n i s  

N e r i n i d e s  s p .  
C a p i   t e l  l a  capi  t a t a  
S c o l o p l o s   a r m i g e r  
scoloplos s p .  
F l a b e l I i g e r a   a f f i n i s  
P r o t o d o r v i   I l e a   g r a c i  
P r o t o d o r v i l l e a  sp. 
A m p h a r e t e   a c u t i f r o n s  
Asabe 1 1  i d e s  s p .  
A n t i n o e   s a r s i  
E t e o n e   b a r b a t a  

s p i 0  SQ. 

3 1  

1 
1 1 2  

1 

1 

1 

1 4 4  

2 

1 1 2 - 2  

1 2 3 4 5  

2 2 

1 
3 5 1  

1 

1 

5 

1 

1 

1 

2 6 1  

1 1 2 - 3  

1 2 3 4 5  E 
2 3 1  

1 
2 2 1  

1 
2 

2 

3 4  

5 4 4  

2 

2 9  

1 1  

1 

5 

4 3  

1 2  2 

6 1  

1 
3 1  

1 

2 2  

2 4  

10 7 

1 



~~ 

1 12- 1 

2 3 4 5  

T + 
t 

~~ " 

112-2 

1 2 3 4 5  

112-4 

1 2 3 4 5  

1 1 2 - 3  

1 2 3 4 5  
J U L Y ,  1977 

PELECYPODA 
P o r t l a n d i a   y o l d i e l   l a  
P a n d o r a   g l a c i a l   i s  
Axi  nops i da s p .  
Ca r d i   t a  t r e b  i c o s   t a   t a  
C a r d i t a   v e n t r i c o s a  
Hacoma moesta 
L u c i  noma sp. 
U n i d e n t i f i e d   p e l e c y p o d  

O S T R A C O Q A  
C y t h e r e i s  s p .  
Loxoconcha s p .  

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

3 2 7  
1 

1 1  5 

1 

7 1  3 7 2  1 1  

2 
a 

25 

1 

1 

5 

6 
1 

3 1  

1 

2 

1 3  

1 

1 
3 

t O  

16 

1 

3 
5 

4 

2 3  

3 

6 
14 

12 

1 

24 
I 

1 

30 
28 

4 

1 

7 

I 
10 

4 
1 

6 

2 

1 

30 

2 

6 
1 1  

2 

1 
1 

1 1 

1 
1 

1 1 
6 1  

7 

6 
18 2 

2 I 
3 5  

2 
1 5  

5 

t a l a n u s   g i i c i  
Pseudoca lanus  
Un i d e n t i f i e d  

a l  i s  
m i n u t u s  

c a l   a n o i  da 

, L A C O S T R A C A  
U n i d e n t i f i e d  
U n i d e n t i f i e d  
Orchomene  sp. 
L e u c o t h o e   s p .  
P o d o c e r o p s i s  
D i a s t y l o p s i s  
U n i d e n t i f i e d  
Undent i f Led (Euphaus- 

Sadu r i a en  tomon 
L e p t o g n a t h i a  s p .  

i a 7  s p . )  

H y p e r i  i d a e  
Ca4 1 i o p i  i d a ,  2 

1 

2 2  

1 

1 

I 

S P  - 
SP. 
cumacean 

1 1 

1 
1 1 

S I  P U N C U L A  
U n i d e n t i f i e d  1 



J U L Y ,  1977 ! 1 1 2 - 1  
v 

I 1 1 2 - 2  r 1 1 2 - 4  1 1 2 - 3  I I 

2 3 4 5 j r  2 3 4 5 1 1  2 3 4 5 1 1  
I 2 3 4 5  

I 

P R t A P U L l O A  I 
P r i  a p u l  u s  s p .  

B R Y O Z O A  
B u s k i a  s p .  

I 

I 1 
i 

i I  1 

! 

g e n s  i t y  o r g a n i  sms/m 

B i o m a s ( w e t )  gn/m 

2 
1 9 5 2  

4.672 2.295 

1 7 1 2  

2 

1 1 1 

I 

2 3 3 2  I 3 2 0 4  

4 , 1 2 4  2 . 7 0 6  



TOTAL B E N T H I C  INVERTEBRATE CATCH FROM EKMAN G R A B S  APPEND6 X Va 

STAT I O N  
J U L Y ,  1 9 7 7  

R E P L  I CATE 

R H  I Z O P O D A  
E l p h i d i e l l a   a r c t i c a  
H i p p o c r e p i n a   s p .  
Cornusp i r a  i nvol vens 
T r i  l o c u  I i na s p .  
Pseudopo lymorph ina  s p .  
Bu1 i m i n a   a u r i c u l a t a  
B u l i m i n a  s p .  
H i l i a m m i n a   l a t a  
H i l i a m m i n a  sp. 
Globul i m i  na p a c i f i c a  
h i d e n t i   f i e d   f o r a m i n e -  

€ I 
! 

202-4 202-3 

1 2 3 4 5  

2 02- 1 

t 2 3 4 5  

202-2 
j 
7 

I 1 2 3 4 5  1 2 3 4 5  
t 

I 
I 

I l 

1 

6 

2 

16 

1 

4 

1 

5 

30 

3 

3 
1 
1 

9 5  3 10 4 4  

2 

3 

1 

1 

2 

35 

1 

1 

16 

1 

2 

4 

6 

1 3  

45 

3 

1 

2 

24 52 7 

1 

1 

f e  r a n  

PLATYHELMINTHES 
U n i d e n t i f i e d  t u r -  

b e l  l a r i a  

HEHE RTEA 
U n i d e n t i f i e d  

NEHATD D A  
U n i d e n t i f i e d  

POLYCHAETA 
H i  c r o n e p t h y s  s p .  
L u m b r i n e r e i s  f r a g i  
t u m b r i n e r e i s  sp. 
P r a x i  1 le1 l a   p r a e t e  

m i  ssa 
P r a x i l l e l l a  s p .  
C i  r r a t u  1 us s o .  

1 

1 7 

12 39 

2 3  

I l  

2 

40 

3 

3 7 

2 

6 8 7  

3 1  

1 

1 3  

2 

35 3 

5 2  

1 

6 
1 

6 

1 

1 
l i s  

r- 

2 4 3 1  
1 

6 

5 
C o s s u r a   I o n g i c i   r r a t a  
The l e p u s  s p .  



J U L L 1 9 7 7  

POCYCHAETA ( c o n t '  d) 
Uni d e n t i  f i e d   T e r e -  

b e l  1 i d a e  
P r i o n o s p i o   m a l m g r e n i s  
P r i o n o s p i o  s p .  ? 
S p i 0  f i  1 i c o r n i s  
S p i 0  sp.  
N e r i n i d e s   s p .  
Cap; t e l  l a  c a p i   t a t a  
S c o l o p l o s   a r m i g e r  
S c 0 1  op los s p .  
F I a b e I l   i g e r a   a f f i n i s  
P r o t o d o r v i  1 l e a   g r a c i  1 is 
P r o t o d o r v i   I l e a  s p .  
A m p h a r e t e   a c u t i f r o n s  
Asabel 1 i d e s  s p .  
A n t i n o e  sarsi 
E t e o n e   b a r b a t a  
P e c t i n a r i a  h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d  Dphel I -  

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
U n i d e n t i f i e d   P a r a o n i d a e  

GASTROPODA 
Diaphane s p .  
Adrnete s p .  
Neptunea  sp.  
R e t u s a   o b t u s a  
C l i o n e  s p .  
L i m a c i n a   h e l i c i n a  
U n i d e n t i f i e d   g a s t r o p o d  

202- 1 

1 2 3 4 5  

7 9  15 

4 1  2 

1 

3 

1 

2 

4 2 

2 3 4 4  

1 1 
I 

" 

202-2 
I 

I 
1 2 3 4 5 1 1  2 3 4 5  

202-3 

I 

1 

2 3 5  

I 

I 
I 
! 

1 :  

I 

1 

2 6  

5 1 1  3 6 

6 7 

2 2 3  

1 

1 

1 

5 3 

b 3 5  

59 

2 

t 

1 
1 
: 
4 

202-4 

1 2 3 4 5  

1 1  

4 

67 
10 2 

1 
1 

I 3 1  

1 

2 

1 1 
4 2 2  



JULY,I 977 
-- Tzo2- 

~ ~- 
" - 7 - 0 2 - 2  202-3 202-4 

i 
"""d ___ 

I l  2 3 4 5 1 1  2 3 4 5 1 2  3 4 5 i l  2 3 4 5  
! 

PELECYPODA 
Portlandia  yoldiella 
Pandora  glacial  is 
Axinopsida S Q .  
C a r d i t a   c r e b i c o s t a t a  
Cardita  ventricosa 
Macoma  moesta 
Luci  noma sp. 
U n i d e n tified  pelecypod 

O S T R A C O D A  
Cythereis SQ. 
Loxoconcha s p .  

C O P E P O D A  
Met r i di a 1 o n g a  
fletridia g l a c i a l  i s  
Calanus  hyperboreus 
Calanus  glacialis 
P s e u d o c a l a n u s   m i n u t u s  
Unidentified  calanoida 

M A L A C O S T R A C A  
Uni  dent i f i  ed  Hyperi i dae 

S 

Unidentified  Calliopi  ida 
O rchomene  sp. 
L e u c o t h o e  s p .  
P o d o c e r o p s i s  s p .  
Diastylopsis  sp. 
Unidentified  cumacean 
Undenti  fied  (Euphaus- 

Saduria  entomon 
Leptognathia s p .  

ia? s p . )  

1 PUNCULA 
Unidentified 

42 

12 

1 

9 8 3 4 ' 3  
j 1  

1 1 
1 2 2  1 

28 6 25 2 3  

1 

1 

I 

1 
1 

7 

1 3 

16 
19 

7 

2 9  
1 

5 13 
3 $ 4  

IO 

1 
1 

2 

1 1  
10 

1 

1 

1 

1 

3 j 1 7  
t 

1 :  

i 
1 1  

! 

I 
19 26 10 2 8  9 

i 
i 

2 

I 
j 
i 

3 3 7  I 6 3  
3 24 16 I 

1 

1 

9 2  24 35 
39 7 100 

1 1  15 20 

1 

1 1 

1 

2 





APPEND t X Va 

S T A T  I O N  
J U L Y ,  1977 
R E P L I   C A T E  

R H  I Z O P O D A  
E l p h i d i e l l a   a r c t i c a  
Hippocrepina s p .  
Cornuspira  involvens 
T r i  loculina  sp. 
Pseudopolymorphina sp. 
Bu1 imina a u r i c u l a t a  
Bulimina  sp. 
Mi I iammina  lata 
M i  liammina s p .  
Globul imi  na  pacifica 
U n i d e n t i f i e d   f o r a m i n e -  

feran 

PLATYHELMIHTHES 
Unidentified t u r -  

bellaria 

NEME RTEA 
U n i d e n t i f i e d  

U E H A T O D A  
Unidentified 

P O L Y C H A E T A  
Mi  cronepthys sp. 
Lumbrinereis  fragi 
Lumbrinereis sp. 
P r a x i  1 le1 la p r a e t e  

mi  ssa 
Praxi 1 lella s p .  
Cirratulus  sp. 

lis 

r- 

C o s s u r a  longicirrata 
T h e l e p u s  s p .  

T O T A L   B E N T H I C   I N V E R T E B R A T E   C A T C H  F R O M  E K M A N  G R A B S  

292 - 1 

1 2 3 4 5  

1 5  8 
1 

1 2 

I 1 

2 

3 

1 I 2 

292-2 

1 2 3 4 5  

1 

1 

1 2 

24 

3 

2 

1 2  4 

292-3 292-4 

1 2 3 4 5 1  2 3 4 5  

2 1 

1 

1 

4 3 2  

1 

1 

3 5  

1 1 2  
1 

t 379  
I 

1 



JULY, 1977 

P O L Y C H A E T A  ( c o n t ' d )  
U n i d e n t i f i e d   T e r e -  

b e l  1 i dae  
P r i o n o s p i o   m a l r n g r e n i s  
P r i o n o s p i o  s p .  ? -  
S p i 0  f i  l i c o r n i s  
spic s p .  
N e r i n i d e s  s p .  
t a p i   t e l   l a  capï  t a t a  
Scoloplos a r m i g e r  

F l a b e l  1 i g e r a   a f f i n i s  
P r o t o d o r v i  1 l e a   g r a c i  
P r o t o d o r v i   I l e a  s p .  
A m p h a r e t e   a c u t i f   r o n s  
A s a b e I l i d e s  s p .  
A n t i n o e   s a r s i  
E t e o n e   b a r b a t a  

sCOlOp1OS SQ. 

1 i s  

292- 1 

1 2 3 4 5  

5 2  

2 

1 1 

7 
1 

I 

E 2 9 2 - 2  

1 2 3 4 5  

P e c t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d   D p h e l l -  

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
Un i  d e n t  i f i e d   P a r a o n  i dae 

G A S T R O P O D A  
Diaphane s p .  
Adrnete s p .  
Neptunea s p .  
R e t u s a   o b t u r a  
C l i o n e  s p .  
L i r n a c i n a   h e l i c i n a  
Uni d e n t ï   f i e d   g a s t r o p o d  

f 
I I  

1 3 1 5  

3 5 1 2  
2 

5 5 4 1 3  2 

1 

292- 3 292-4 

1 2 3 4 5 1 2 3 4 5  

j 
1 1 

1 
2 6 10 

2 4 
1 I 1 

5 4 3 5  
1 

2 

3 3  3 4 

t g 5 9 3 5  

1 

1 



J U L Y ,  1 9 7 7  
- ~~ 

P E L E C Y P O D A  
P o r t l a n d i a   y o l d i e l l a  
P a n d o r a   g l a c i a l i s  
A x i n o p s i d a  sp. 
C a r d i t a   c r e h i c o s t a t a  
C a r d i   t a   v e n t  r i  cosa  
Hacoma moesta 
Lucinoma sp. 
U n i d e n t i f i e d   p e l e c y p o d  

OSTUACODA 
C y t h e r e i s  s p .  
Loxoconcha s p .  

C O P E P O D A  
H e t r i d i a   I o n g a  
H e t r i d i a   g l a c i a l  is 
C a l a n u s   h y p e r b o r e u s  
C a l a n u s   g l a c i a l i s  
Pseudoca lanus   m inu tus  
U n i d e n t i f i e d   c a l a n o i d a  

M A L A C O S T R A C A  
U n i d e n t i f i e d   H y p e r i i d a e  
U n i d e n t i f i e d   C a l l i o p i i d a r  
O rchomene s p .  
Leuco thoe  s p .  
P o d o c e r o p s i s  s p .  
D i a s t y l o p s i s  sp. 
U n i d e n t i f i e d  cumacean 
Unden t i  f i e d  (Euphaus- 

Sa du r  i a en  tomon 
L e p t o g n a t h i a  s p .  

ia-7 s p . )  

S t  PUNCULA 
U n i d e n t i f i e d  

2 3 4 5  

12 

1 

3 

1 
3 

32 

1 

2 

6 

1 1 6  

1 

14 

2 9 2 - 2  

1 2 3 4 5  

1 3  7 9 
t 

1 

1 

1 2 5  
1 1 5 

3 

12 

4 
1 3  

1 8  

1 

1 

IO 

7 
2 

6 

11 

12 
8 

17 

1 
2 

8 
1 

1 3  
5 

5 

I 1  5 

' 4  
i 
j 

1 

5 
15 

t 
2 

8 

8 
2 3  

4 

1 

1 

1 

I5 
1 

2 

2 8  
1 

2 
1 

5 

L 



JULY,  1977 292- 1 292-2  292-3 292-4 

1 2 3 4 5 1  2 3 4 5 1 2 3 4 5 1   2 3 4 5  

P R I A P U L I D A  

B R Y O Z O A  i P r i  a p u l  u s  s p .  I 1 

B u s k i a  s p .  1 1 t 1 1 

P e n s  i t y  o r g a n  i sms/m 

B i o m a s s  (wet) gm/m 

2 62 4 2568 2 728 4684 
2 1 . 1 6 8  4 . 4 1 0  1 - 5 6 4  



A P P E N D 1  X Va 

S T A T  I ON 
AUGUST, 1977 

R E P L  I CATE 

RH I Z O P O D A  
E l p h i d i e l l a   a r c t i c a  
H i p p o c r e p i n a  s p .  
C o r n u s p i   r a   i n v o I v e n s  
T r i   l o c u l i  na s p .  
Pseudopolyrnorphina s p .  
B u l i m i n a   a u r i c u l a t a  
B u l i m i n a  sp. 
H i l i a m m i n a   l a t a  
M i  1 iarnmina  sp. 
Globul imi na p a c i f i c a  
U n i d e n t i f i e d   f o r a m i n e -  

f e  ran  

PLATYHELMINTHES 
U n i d e n t i f i e d  t u r -  

b e l  t a r i a  

NEMERTEA 
U n i d e n t i f i e d  

NEMATODA 
U n i d e n t i f i e d  

POLYCHAETA 
H i  c r o n e p t h y s  s p .  
L u m b r i n e r e l s   f r a g l   l i s  
L u m b r i n e r e i s  sp. 
P r a x i  1 l e 1   l a   p r a e t e r -  

m i  ssa 
P r a x i l l e l l a  s p .  
C i r r a t u l u s   s p .  
C o s s u r a   l o n g i c i   r r a t a  
The lepus  s p .  

T O T A L   B E N T H I C   I N V E R T E B R A T E   C A T C H  F R O M  E K M A N  G R A B S  

022- 1 

1 2 3 4 5  

10 1 1 0  
2 
4 

3 

5 1  

2 

1 

2 

23 19 5 1  
1 

1 2 6  
1 

1 8  4 

5 1  
2 

2 

0 2 2 - 2  

1 2 3 4 5  

74 
1 

1 

10 

2 

2 

3 

74 100  29 5 8  
1 1 1 
1 2 

1 

4 2 8  

1 

1 

5 4 6  
1 

2 2 

T 
L 
+ 

022-3 022-4 
I 

1 2 3 4 5 1 1  2 3 4 5  

132 1 3 3  46 IO0 7 I 
1 
3 

I 
17 

6 

3 

i o  6 2 I 
I 

1 I 

i 
1 ! 

2 

7 1 2  

1 

1 2 1 2 2  

6 1  1 1 
1 

59 195 82 45 178 
8 2 2 2  

3 3 2  1 1 
1 5 

1 

1 2  1 

2 3  

3 1  



A U G U S T ,  1 9 7 7  

P O L Y C H A E T A  ( c o n t ’ d )  
U n i d e n t i f i e d  T e r e -  

b e l  1 i dae 
P r i o n o s p i o   m a l r n g r e n i s  
P r i o n o s p i o  s p .  ? 
S p i 0   f i l i c o r n i s  
s p i 0  s p .  
N e r i n i d e s  s p .  
Capi t e l   l a   c a p i   t a t a  
S c 0 1 0 p l o s   a r m i g e r  
scoloplos ç p .  
F l a b e l  I i g e r a   a f f i n i s  
P r o t o d o r v i   I l e a   g r a c i  1 i s  
P r o t o d o r v i   I l e a  s p .  
A m p h a r e t e   a c u t i f r o n s  
Asabe l  1 i d e s  s p .  
A n t i n o e   s a r s i  
E t e o n e   b a r b a t a  
Pect i n a  r i  a hype r b o  rea  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d  Ophel 1- 

i i dae 
U n i d e n t i f i e d   A r l c i i d a e  
Un i d e n t  i f i e d  Pa raon i dae 

GASTROPODA 
Diaphane çp. 
Admete sp. 
Neptunea sp. 
Retusa   ob tusa  
C l i o n e   s p .  
Limacina h e l i c i n a  
U n i d e n t i f i e d  g a s t r o p o d  

0 2 2 -  1 

1 2 3 4 5  

8 1 

1 
1 2 3  5 

1 

2 3  

022-2 

I 2 3 4 5  

1 1 1 2  

1 

1 

3 2 2 4  

022- 3 
1 2 3 4 5  

8 ’  

2 

2 1 

2 
1 

1 

1 

2 
1 

5 1  3 

022-4 

I 2 3 4 5  

3 

2 

1 3  2 
2 

2 1 0  5 8 1 



A U G U S T ,  197'7 

P E L E C Y P O D A  
P o r t l a n d i a   y o l d i e l   l a  
P a n d o r a   g l a c i a l  is 
A x i n o p s i d a  s p .  
C a r d i   t a   c r e b i   c o s t a t a  
C a r d i t a   v e n t r i c o s a  
Ha coma moes t a  
Luc i noma s p .  
U n i d e n t i f i e d   p e l e c y p o d  

O S T R A C O O A  
C y t h e r e i s  sp. 
Loxoconcha  sp.  

C O P E P O D A  
f l e t r i d i a   l o n g a  
H e t r i d i a   g l a c i a  
Ca lanus   hyperbo  
C a l a n u s   s l a c i a l  
PseudocaÏ  
U n i d e n t i f  

a 
i 

A A L A C O S T R A C A  
U n i d e n t i f  
U n i d e n t i f  
O rchomene 
Leuco thoe  

1 i s  
reus 
i s  

n u s   m i n u t u s  
e d   c a l a n o i d a  

ed H y p e r i  i dae 
ed  Cal 1 i o p i   I d a l  
S P .  
S P .  

Podoce rops i s s p  , 
D i a s t y l o p s i s   s p .  
U n i d e n t i f i e d  cumacean 
U n d e n t i   f i e d   ( E u p h a u s -  

Sadur i a en  tomon 
L e p t o g n a t h i a   s p .  

i a ?  SF.) 

S 1 PUNCULA 
U n i d e n t i f i e d  

2 3 4 5  

5 6 1 8  

1 2 1 1 
2 2  1 4  

2 8 18 1 
1 

2 

r 7- 
+ 

2 3 7 3 6  

1 

022-2 022-3 

1 2 3 4 5 "  7 7 4 5  

! 
4 6 4  1 
4 2 10 6 

1 4  3 3 

1 3  
1 
2 

1 .  

3 
4 

1 
6 

1 

1 

19 2 1 3  8 

8 5 4  1 
3 2 3  

9 2 

1 

022-4 

1 2 3 4 5  

1 1 9  2 0  8 8 

1 

I 

1 4 1  2 1 
1 1 1 1 

1 
1 

1 0  1 

1 

1 
1 



2 3 4 5 1 1  2 3 4 5 1 1  2 3 4 5 1 1 2 3 4 5  
I I 

P R I A P U L I D A  
P r i a p u l u s  s p .  

B R Y  O Z O A  
B u s k i a  sp. 

1 2  

1 

1 
I t I 
I I I I 

Dens i t y  o r g a n  i s m s / m  

B i o m a s s  ( w e t )  g m / m  

2 

2 

1516 2056 2616 2844 

2.490 1.943 1 . 8 5 4  1 . 9 4 8  



A P P E M D I  X Va 

S T A T  I O N  
AUGUST. 1977 
R E P L  I C A T F  

R H  I Z O P O D A  
E l p h i d i e l l a   a r c t i c a  
H i p p o c r e p i n a  s p .  
Cornusp i  r a  i n v o l v e n s  
T r i   l o c u  1 i na s p .  
Pseudopolyrnorphina  sp.  
Bu1 i m i n a   a u r i c u l a t a  
B u l i m i n a  s p .  
H i l i a m m i n a   l a t a  
Hi l i ammina   sp .  
G l o b u l i m i n a   p a c i f i c a  
U n i d e n t i f i e d   f o r a m i n e -  

f e r a n  

PLATYHELMIMTHES 
U n i d e n t i f i e d  t u r -  

b e l l a r i a  

HEME RTEA 
U n i d e n t i f i e d  

NE MATO DA 
U n i d e n t i f i e d  

POLYCHAETA 
Mi c r o n e p t h y s   s p .  
L u m b r i n e r e i s   f r a g i  1 i s  
L u m b r i n e r e i s  sp. 
P r a x i   l l e l  l a  p r a e t e r -  

m i  s s a  
P r a x i l l e I I a  s p .  
C i r r a t u l u s  sp. 
Cossura l o n g i c i r r a t a  
The lepus  s p .  

TOTAL B E N T H I C  INVERTEBRATE CATCH F R O M  EKMAN G R A I S  

1 1 2 - 1  

1 2 3 4 5  

2 1 2 

2 1 2 

1 

1 

1 

I 1 1 2 - 2  

1 2 3 4 5  

36 52 2 3  5 1 1  

1 4 1  1 
1 

2 12 

1 

1 

2 2  1 1  
3 1 

2 1 

5 8  

1 

t 

1 

4 

1 

8 3  3 7  

2 4  
1 

1 

1 

2 4  

1 2  

1 

7 2  

7 7  

150 

5 
1 

1 3  

1 

3 
1 

1 1 2 - 3  1 1 2 - 4  

1 2 3 4 5 i 1  2 3 4 5 
m .  I 

I 

z 
O 



I 

A U G U S T ,  1977 
. "" ~ 

~ 1 1 2 - 1  

1 1  2 3 4 5  

P O L Y  CHAETA ( c o n t  ' d )  I 

Un i d e n t i f i e d   T e r e -  
b e l  1 i d a e  

P r i o n o s p i o   m a l m g r e n i s  
P r i  onosp i o s p  .? 
S p i 0  f i  l i c o r n i s  
S p i 0  s p .  
N e r i n i d e s  s p .  
C a p i t e l l a   c a p i t a t a  
S c o l o p l o s   a r m i g e r  
s c o l o p l o s  s p .  
F l a b e l l i g e r a   a f f i n i s  
P r o t o d o r v i   I l e a   g r a c i  
P r o t o d o r v i   I l e a  s p .  
A m p h a r e t e   a c u t i f r o n s  
Asabe l  1 i des   sp .  
A n t i n o e  sarsi 
E t e o n e   b a r b a t a  

1 i s  

P e e t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d   O p h e l l -  

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
U n i d e n t i f i e d   P a r a o n i d a e  

G A S T R O P O D A  
Diaphane s p .  
Admete s p .  
Meptunea r p .  
R e t u s a   o b t u s a  
C l i o n e  s p .  
L i m a c i n a   h e l i c i n a  
U n i d e n t i  f i e d   g a s t r o p o d  

I 

f 

1 
1 

1 1 2 - 2  
. ~ _ _  

I 2 3 4 5  

1 1 
2 2  

2 1 

1 

1 

2 

1 3 
1 

1 1 7 5 3  

1 1 2 - 3  

t 2 3 4 5  

3 7 2 5 4  

1 
I 1 1 2  

2 2 

1 t 1 3 3  

1 1 2 - 4  

1 2 3 4 5  

I 

O 



A U G U S T ,  1977 1 112-1 

: I 2 3 4 5  

P E L E C Y P O D A  
P o r t l a n d i a  y o 1  d i  e l   l a  
P a n d o r a   g l a c i a l   i s  
Ax i   nops  i da s p .  
C a  r d  i t a  creb i cos t a t a  
t a r d i t a   v e n t r i c o s a  
Macoma moes t a  
L u c i  noma s p .  
U n i d e n t i f i e d   p e I e c y p o d  

OSTRACODA 
C y t h e r e i s  s p .  
Loxoconcha  sp. 

COPEPODA 
Met r i d i a   l o n g a  
M e t r i d i a   g l a c i a l l s  
Ca lanus   hyperboreus  
C a l a n u s   g l a c i a l i s  
Pseudocalanus m t n u t u s  
U n i d e n t i f i e d   c a i a n o i d a  

MALACOSTRACA 
Uni   dent  i f i  e d  H y p e r i  i dae 
U n i d e n t i f i e d   C a l l i p p i i d a t  
O rchomene s p. 
L e u c o t h o e   s p .  
Podocerops i  s s p .  
D i a s t y l o p s i s  s p .  
U n i d e n t i f l e d  cumacean 
U n d e n t i f i e d  (Euphaus- 

Sadur ia   en tomon 
L e p t o g n a t h i a  s p .  

i a ?   s p . )  

s I PUNCULA 
U n i d e n t i f i e d  

1 

t 

2 1 0  7 3 

112-2 

1 2 3 4 5  

9 1  8 5  
1 

2 2  1 2 2  
6 2 3 1  

2 1 

1 

1 1 

112-3 

1 2 3 4 5  

7 

I t  
5 

8 

6 

3 

1 1  

1 

6 3  

1 

8 5  

1 
1 

12 2 
4 2  

8 

1 

1 1 2 - 4  

1 2 3 4 5  

z 
O 
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A P P E N D 1  X Va 

S T A T  I O N  
A U G U S T ,  1977 
R E P L  I C A T E  

RH 1 ZOPODA 
E l p h i d i e l l a   a r c t i c a  
H i  p p o c r e p i   n a   s p .  
C o r n u s p i r a   i n v o l v e n s  
T r i  l o c u l i n a  s p .  
Pseudopolyrnorph ina  s p .  
B u 1  i m i n a   a u r i c u l a t a  
B u l i r n i n a  s p .  
M i  l i a m m i n a   l a t a  
H i l i a r n m i n a  s p .  
G l o b u l   i r n i n a   p a c i f i c a  
U n i d e n t i f i e d  f o r a m i n e -  

fe  r a n  

P L A T Y H E L H I H T H E S  
U n i d e n t i  f l e d  t u r -  

b e l l a r i a  

NEME RTEA 
U n i d e n t i f i e d  

NE MATO DA 
U n i d e n t i f l e d  

L Y  CHAETA 
14i c r o n e p t h y s  s p .  
L u m b r i n e r e i s   f r a g i  1 i s  
L u m b r l n e r e i s   s p .  
P r a x i  1 Iel  l a  p r a e t e r -  

m i s s a  
P r a x i l  l e 1  l a  s p .  
C i r r a t u l u s  s p .  
Cossura l o n g i c i  r r a t a  
The 1 e p u s  s p  . 

PO 

T O T A L   B E N T H I C   I N V E R T E B R A T E   C A T C H  FROM E K M A N   G R A B S  

202 -  1 

1 2 3 4 5  

1 6  

1 

32 

1 

6 

2 

2 
1 

1 

2 1  

1 

5 

2 

2 0 2 - 2  

1 2 3 4 5  
___ c I 

2 2  

2 

1 

5 

2 
1 

32 3 15 

t 

1 

2 6 4  

1 

4 1  2 

3 3 

70 
1 
t 

13 

4 

4 

2 0 2 - 3  

1 2 3 4 5  

1 5  

1 

2 - 4  

1 

6 7  

1 

1 

12 

2 

3 

6 

202-  4 

1 7  

1 

4 1  

1 

1 

17 
5 

8 

1 

10 

1 1 

z 
O 

21 

1 

1 0  

2 

6 

1 



r 
A U G U S T ,  1 9 7 7  

POLYCHAETA ( c o n t ' d )  
U n i d e n t i f i e d   T e r e -  

b e l  1 i dae 
P r i o n o s D i o   m a l m g r e n i s  
P r i o n o s p i o  sp. 7- 
S p i 0  f i l i c o r n i s  
S p i 0  s p .  
N e r i  n i des s p  . 
Capi t e l   l a   c a p i   t a t a  
S C O I O ~ I O S  a r m i g e r  
scoloplos s p .  
F l a b e l l i g e r a   a f f i n i s  
P r o t o d o r v i   l l e a   g r a c i  
P r o t o d o r v i  1 l e a  s p .  
A m p h a r e t e   a c u t i f r o n s  
A s a b e l l i d e s  s p .  
A n t i n o e  s a r s  i 
E t e o n e   b a r b a t a  

1 i s  

P e c t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d   O p h e I  I -  

i i dae 
U n i d e n t i f i e d   A r i c i i d a e  
U n i d e n t i f i e d   P a r a o n i d a e  

GASTROPODA 
D i  aphane s p .  
Admete s p .  
Neptunea s p .  
Retusa   ob tusa  
C l i o n e  s p .  
L i m a c i n a   h e i i c i n a  
U n i d e n t i f i e d   g a s t r o p o d  

202-  1 

1 2 3 4 5  

3 3  

2 
2 

1 1 

2 4  

2 7 3  

1 
4 1  1 

1 

1 2 2  

2 0 2 - 2  
- 

1 2 3 4 5  

3 2 3  

1 I 
4 2  1 1 

2 

4 

2 

4 2  

202- 3 

1 2 3 4 5  

2 3  

2 1 

4 1 4  

E 202-4 

1 2 3 4 5  

3 5 

2 

7 25  

1 1 

2 2  

3 
1 

2 

1 

1 



AUGUST,  1977 

PEFECYPODA 
P o r t l a n d i a   y o l d i e l l a  
P a n d o r a   g l a c i a l i s  
A x i n o p s i d a   s p .  
C a r d i t a   c r e b i c o s t a t a  
C a r d i t a   v e n t r i c o s a  
Macoma moesta 
L u c i  noma s p .  
U n i d e n t i f i e d   p e l e c y p o d  

OSTRACODA 
C y t h e r e i  s sp. 
Loxoconcha s p .  

COPEPODA 
H e t r i d i a   l o n g a  
H e t r i d i a   g l a c i a l i s  
Ca 1 anus  hype  rboreus  
C a l a n u s   g l a c i a l i s  
Pseudoca lanus   m inu tus  
U n i d e n t i f i e d   c a l a n o i d a  

M A L A C O S T R A C A  
U n i d e n t i f i e d   H y p e r i i d a e  
U n i d e n t i f i e d  Calliapi i d a ,  
Orchornene s p .  
Leucothoe s p .  
Podocerops i s s p  , 
D i a s t y l o p s i s  s p .  
Uni d e n t  i f i  ed  cumacean 
U n d e n t i f i e d   ( E u p b a u s -  

Sadur ia   en tomon 
L e p t o g n a t h i a   s p .  

i a ?  s p . )  

s I PUNCULA 
U n i d e n t i f t e d  

f 202-1  

I 
_____" 

2 3 4 5  

5 

4 
1 

10 

1 

1 2 

1 

4 6 1 5  

i 
i I 
1 

1 

3 

9 
9 

1 

1 6  

E 202-3 

1 2 3 4 5  

2 

1 3 

202-4 

1 2 3 4 5  

10 

28 
2 

1 

1 

5 3 

1 
1 

4 



A U G U S T ,  1977  2 0 2 - 4  2 0 2 - 3  2 0 2  - 2  2 0 2 -  1 

P R I A P U L I D A  
P r i a p u l u s  s p .  1 

B R Y O Z O A  I l I 
I 
i 

! 
Buskia sp. 7 1 

Bens i t y  o r g a n  i sms/m 

Biomas ( w e t )  gm/m 

2 1116 1 5 6 4  1324 1 992 

2 
2 . 1 5 0  2 . 9 1 6  1 . 7 0 7  2 . 3 8 3  



APPEND I X V a  

STAT L O N  
AUGUST, 1 9 7 7  

REPLI CATE 

RH I Z O P O D A  
E l p h i d i e I l a   a r c t i c a  
H i p p o c r e p i n a  s p .  
C o r n u s p i   r a  i n v o l v e n s  
T r i  l o c u l i n a  s p .  
P s e u d o p o l y r n o r p h i n a   s p .  
B u l i m i n a   a u r i c u l a t a  
B u l i m i n a  sp. 
M i  liarnrnina l a t a  
M i  l i a r n m i n a   s p .  
GIobul i m i  na p a c i f i c a  
U n i d e n t i f i e d   f o r a m i n e -  

f e   r a n  

PLATYHELH1NTHES 
U n i d e n t i f i e d  t u r -  

b e l l a r i a  

NEMERTEA 
U n i d e n t i f i e d  

NEHATODA 
U n i d e n t i f i e d  

POLYCHAETA 
M i  c r o n e p t h y s  s p .  
L u m b r i n e r e i s   f r a g i  1 i s  
L u m b r i n e r e i s   s p .  
P r a x i  1 lel l a  p r a e t e r -  

missa  
P r a x i  1 l e l l a  s p .  
C i r r a t u l u s  sp. 
C o s s u r a   I o n g i c i  r r a t a  
T h e l e p u s  s p .  

TOTAL BENTHIC  INVERTEBRATE C A T C H  F R O M  E K M A M  G R A B S  

2 9 2 -  I 

t 2 3 4 5  

31 

1 

12 

1 

6 
1 
1 

26 

5 

12 

1 

6 

1 2  46 39 

1 3 

2 

15  15 2 

1 2 
1 1 1 

2 2  

2 9 2 - 2  

1 2 3 4 5  

2 3  
1 

1 

13 

6 

I 3 9  

4 
1 

1 
1 

7 

2 
I 

5 

6 

49 

2 

2 

12  

1 
1 

9 
2 
1 

1 7  13  

2 
1 1 

1 

1 

4 3  

2 
2 

6 7  

1 

292-3 

1 2 3 4 5  

1 2 3 3  

1 

2 2  5 

1 1 

2 9 2 - 4  

1 2 3 4 5  

21  

7 

1 

3 

3 

6 

5 

2 6  70 
1 

2 
1 

1 

I 

1 1 

2 4  

1 1 

2 



A U G U s l  1977 

POLYCHAETA ( c o n t ' d )  
U n i d e n t i f i e d   T e r e -  

b e l  1 i dae 
P r i o n o s p i o   m a l m g r e n i s  
P r i o n o s p i o  s p .  ? 
S p i 0  f i  1 i c o r n i s  
S p i 0  s p .  
N e r i n i d e s  s p .  
C a p i   t e l  l a  c a p i   t a t a  
S c o l o p l o s   a r m i g e r  
s c o I o p l o s   s p .  
F l a b e l l i g e r a   a f f i n i s  
P r o t o d o r v i  1 l e a   g r a c i  1 i s  
P r o t o d o r v i  1 1 ea s p .  
A m p h a r e t e   a c u t i f r o n s  
Asabe l  1 i d e s  sp. 
A n t i n o e   s a r s i  
E t e o n e   b a r b a t a  
P e c t i n a r i a   h y p e r b o r e a  
P e c t i n a r i a  s p .  
U n i d e n t i f i e d   O p h e l l -  

i i dae 
U n i d e n t i f i e d .   A r i c i i d a e  
U n i d e n t i f i e d   P a r a o n i d a e  

G A S T R O P O D A  
Diaphane  sp.  
Admete  sp. 
Neptunea s p .  
R e t u s a  o b t u s a  
Clione s p .  
L i m a c i n a   h e l i c i n a  
Uni d e n t i  f i e d   g a s t r o p o d  

292- 1 

1 2 3 4 5  

1 2 3 3 2 2  

2 
1 2 2 1 1 

1 

3 
1 

5 1  2 2  1 

292-2 

1 2 3 4 5  

1 

2 

4 
1 

1 

1 

7 2  

2 1 

1 

292-4 

1 2 3 4 5  

2 

1 

4 

I 

3 

1 1 
1 1 

2 

2 1 3 2  
1 1 1 

7 2 2 6 9  
1 



A U G U S T ,  I977 

P E L E C Y P O D A  
P o r t l a n d i a   y o l d i e l l a  
P a n d o r a   g l a c i a l  i s  
A x i n o p s i d a  s p .  
C a r d i t a   c r e b i c o s t a t a  
C a r d i t a   w e n t r i c o s a  - 

Hacoma moesta 
L u c i  noma s p .  
U n i d e n t i f i e d   p e l e c y p o d  

O S T R A C O O A  
Cythe   re  i s s p .  
Loxoconcha s p .  

COPEPODA 
M e t r i d i a   l o n g a  
M e t r i d i a   g l a c i a l i s  
Ca lanus   hyperboreus  
C a l a n u s   g l a c i a l i s  
Pseudoca lanus   minu tus  
U n i d e n t i f i e d   c a l a n o i d a  

WALAEOSTRACA 
U n i d e n t i f i e d  Hyper!  i d a e  
U n i d e n t i f i e d   C a l l i a p i i d a s  
O rchomene s p. 
Leucothoe s p .  
Podocerops is  s p .  
D i a s t y l o p s i s  s p .  
U n i d e n t i f i e d  cumacean 
U n d e n t i f i e d   ( E u p h a u s -  

Sadur ia   entornon 
L e p t o g n a t h i a  sp. 

ia ’ l  s p . )  

SI PUNCULA 
U n i d e n t i f i e d  

292- 1 

I 2 3 4 5  

3 2 2  

1 2 
1 1 4 

1 

1 1 
7 10 19 2 8  

2 

7 

4 
1 7  

1 
2 1  

1 

1 

292-2 

1 2 3 4 5  

2 5  1 4 4  

2 10 1 2 1 
2 8 8 3 3  

10 9 IO I 9  

1 

1 

292- 3 

1 2 3 4 5  

1 

4 1  4 

292-4 

I 2 3 4 5  

1 2   1 8  9 14 9 

I 
1 5  2 1  

1 1 10 

2 
2 1 

1 



2 3 4 5 : 1  2 3 4 5 1 1  2 3 4 5 ; 1  2 3 4 5  

P R  I A P U L  1 DA I i 
i 1 ! 1  

I 
I 1 1  5 1  

I 

i I l  
1 

1 P r i a p u l u s  s p .  

B R Y  O Z O A  
I 

B u s k i a  s p .  1 i 

B e n s i t y  organisms/m 

Biorna ( w e t )  gm/m 2 2 . 4 6 1  

2 1748 1 9 6  1980  2 384 

2 . 5 1 8  2 . 8 8 2  0 . 6 1  1 



A P P E N D I X  V b  

A N A L Y S I S  OF V A R I A N C E  OF B E N T H O S  B I O M A S S  

J U L Y ,  1 9 7 7  

S o u r c e  o f  V a r i a t i o n  Sum of Deg T e e s  o f  Mean F 
s q u a r e s  ( s s )  f r e e d o m  ( d f )  s q u a r e  ( m s )  

A T r a n s e c t  1 . O 2 1  3 O. 3 4 0  1 . 2 5 8  n s  
B D i  s t a n c e  I . O 1 3  3 o .  340 1 . 2 5 6  n s  

A - 0  t n t e r a c t   i o n  3 . 4 9 2  8 0 . 4 3 6  1 . 6 1 3  n s  
E x p l a i n e d  5 . 3 0 2  1 4  O. 4 2 2  1 . 5 5 8  n s  
R e s  i d u a  1 1 7 . 3 1 5  6 4  0 . 2 7 1  

T o t a l  2 3 . 2 1 7  7 8  O. 2 9 8  

A U G U S T ,  1 9 7 7  

A T r a n s e c t  O . 2 0 3  3 O .  068  0 . 4 4 3  n s  
B D i  s t a n c e  O .  405 3 O .  1 3 5  0 . 8 8 6  n s  

A- 0 I n t e r a c t  i o n  I .  086 8 O .  136 0 . 8 3 0  n s  
E x p l a i n e d  1 . 6 1 3  1 4  o .  1 1 5  0.756 n s  
R e s  i d u a  1 8 . 9 3 5  59 O .  1 5 2  

Total 1 0 . 6 0 7  7 3  O. 1 4 5  

n s  = Not s i g n i f i c a n t  a t  t h e  0 . 0 5  l e v e l  



I 
i 
I 
I 
I 
1 
I 
I 

A P P E N D 1  X Vc 

J U L Y ,  1 9 7 7  

S t e p  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11  
12 
1 3  
1 4  
15  

A U G U S T ,  1 9 7 7  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
1 3  
1 4  

Low 

0 2 2 -  1 
022- 1 
2 0 2 -  1 
0 2 2 -  1 
2 0 2 -  1 
2 0 2 -  1 
0 2 2 -  1 
0 2 2 - 2  
0 2 2 - 2  
0 2 2 - 3  
0 2 2 - 3  
0 2 2 - 3  

2 9 2 - 2  
0 2 2 - 3  

0 2 2 - 3  

0 2 2 -  1 
0 2 2 - 2  
0 2 2 - 1  
0 2 2 -  1 
1 1 2 - 1  
1 1 2 - 2  
0 2 2 - 2  
0 2 2 - 2  
0 2 2 -  1 
2 0 2 -  1 
1 1 2 - 2  
0 2 2 - 2  
1 1 2 - 2  
1 1 2 - 1  

H i g h  

2 9 2 - 4  
2 0 2 -  1 
2 0 2 - 4  
0 2 2 - 3  

2 0 2 - 3  

2 9 2 - 2  

2 9 2 -  1 

0 2 2 - 2  

0 2 2 - 4  
1 1 2 - 4  
2 0 2 - 2  
1 1 2 - 3  
1 1 2 - 2  
292-3 
1 2 2 - 1  

022-2 
0 2 2 - 4  
1 1 2 - 1  
1 1 2 - 2  
2 0 2 -  1 

0 2 2 - 3  
2 9 2 - 4  

2 0 2 - 4  
2 0 2 - 2  
1 1 2 - 3  
2 0 2 - 3  
2 9 2 - 3  

2 9 2 -  1 

2 9 2 - 2  

Distance 
Va 1 ue 

5 4 6 . 2 8  
3 1 2 . 3 0  
2 7 5 . 4 0  
1 7 1 . 9 0  
1 6 4 . 2 3  
1 5 0 . 2 8  
1 1 2 . 8 0  
1 3 2 . 5 8  
1 2 0 . 4 9  
1 1 1 . 0 1  

76 .893  
6 9 . 4 3 2  
5 9 . 9 9 1  
5 0 . 1 8 0  
4 2 . 4 9 7  

2 4 7 . 6 7  
1 5 7 . 6 6  
1 1 8 . 8 5  
95 8 7 2  
93.839 
8 2  6 5 0  
7 8 . 1 4 5  
5 5 . 7 5 3  
4 3 . 1 7 4  
4 2 . 6 1 5  
3 8 . 3 3 1  
3 0 . 6 5 9  
2 5 . 0 4 0  
1 3 . 0 7 7  



A P P E N D I X  V I  

a) L i s t  o f  c o m m o n   a n d   s c i e n t i f i c   n a m e s  of 
f i s h   s p e c i e s   c a p t u r e d  b y  g i l l n e t  a n d  
p l a n k t o n  t o w s  

b )  F i s h  c a t c h  d a t a  



A P P E N D I X  V l a  L I S T  OF C O M M O N   A N D   S C I E N T I F I C   N A M E S   O F  F I S H  
S P E C I E S  C A P T U R E D   B Y   G I L L N E T  AND P L A N K T O N  TOW 
D U R I N G  T H I S  S T U D Y ,  1 9 7 7  

C O M M O N  N A M E  

G i l l  N e t :  

A r c t i c   c i s c o  

A r c t i c   c h a r  

A r c t  i c c o d  

R i n g t a i l   s n a i l f i s h  

F o u r h o r n   s c u  1 p i  n 

L e a s t   c i s c o  

P l a n k t o n   T o w :  

R i n g t a i l   s n a i l f i s h  

F l a t f i s h  

F o u r h o r n   s c u l p i n  

G i a n t   w r y m o u t h  

W r y m o u t h  

S C I E N T I F I C  N A M E  

Coregonus a u t u m n a t i s  ( P a  1 1 a s )  

SaZveZinus  aZpinus ( L i n n a e u s )  

Boreogadus s a i d a  ( L e p e c h i n )  

L i p a r i s  r u t t e r i  G i l b e r t   a n d  

S n y d e r  1898 

MyoxocephaZis q u a d r i c o r n i s  
q u a d r i c o r n i s  ( L i  n n a e u s )  

Coregonus  s a r d i n e 1  Za Va 1 e n c  I e n n e s  

L i p a r i s  r u t t e r i  G i l b e r t   a n d  

S n y d e r  1898 

P l e u r o n e c t i f o r m e s  

M. quad. quadricornis 
DeZoZepis g i g a n t e a  K i t t l i t z  1 8 5 8  
C r y p t a c a n t h o d i d a e  



A P P E N D I X  V l b  F I S H  C A T C H   D A T A  

D a t e   S t a t i o n   S p e c i e s   L e n g t h   W e i g h t  Sex M a t u r i t y   C o n d i t i o n   A g e  G i l l  N e t  
- ( m m )  ( 9 )  Mesh   S i ze  

J u l y  1977 0 2 2 - 3  O c a t c h  

0 2 2 - 4   F o u r h o r n  
s c u l p i n  1 7 3  69  M 

1 1 2 - 3   A r c t i c   c i s c o  3 3 3  
2 5 4  
252 
3 0 6  
212 
2 6 5  
2 52 
266 

F M a t .  
M M a t .  
F M a t .  
M M a t .  - I m m .  
- M a t .  
F M a t .  
F I m m .  

Green 6 
Green 5 
Green 4 
Green 5 

2 
Green 4 
Green 3 

4 

3 2" s i n k i n g  

4"  f l o a t i n g  
3" f l o a t i n g  
3" f l o a t i n g  
3" f 1 o a t  i n g  
3" f l o a t i n g  
3" f l o a t i n g  
3"  f l o a t i n g  
3"  f l o a t i n g  

L e a s t   c i s c o   2 9 0  190  F M a t .  S p e n t  4 3"  f l o a t i n g  

1 1 2 - 4  O c a t c h  

2 0 2 - 3   A r c t i c   c i s c o  380 7 6 4  M Mat .   Green  7 3" f l o a t i n g  
3 4 6  543 M Mat .   Green  6 3" f l o a t i n g  
2 8 6  2 2 6  F M a t .  Green 6 2 "  f l o a t i n g  
277   239  - I m m .  6 2" f l o a t i n g  

3 30 49 1 F M a t .   R i p e n i n g  7 2 "   f l o a t i n g  

2 0 2 - 4   A r c t i c  cisco 2 7 0  1 9 1  M Mat .   Green  4 2" s i n k i n g  
224   107  M Mat.   Green 2 2" s i n k i n g  
310 2 9 5  M Mat .   Green 3 2 l '  s i n k i n g  
2 3 5  1 1 8  M Mat .   Green  3 2" s i n k i n g  
257 1 7 4  M Mat .   Green 4 2" s i n k i n g  

2 9 2 - 4  A r c t i c  c i s c o   3 0 3  3 5 4  M Mat .   Green  4 2'' f l o a t i n g  



~~ ~~~ ~ ~ ~~~ ~ ~~ 

D a t e   S t a t i o n   S p e c i e s   L e n g t h   W e i g h t  S e x  M a t u r i t y   C o n d i t i o n  Age G i l l  N e t  
( m m )  ( 9 )  Mesh S i z e  

Aug.  1 9 7 7  022-3 

0 2 2 - 4  

1 1 2 - 3  

1 1 2 - 4  

2 0 2 - 3  

2 0 2 - 4  

2 9 2 - 3  

2 9 2 - 4  

O c a t c h  

O c a t c h  

A r c t i c   c h a r  

A r c t i c   c i s c o  

O c a t c h  

A r c t  i c cod  

O c a t c h  

O c a t c h  

A r c t i c   c i s c o  

R i n g t a i  1 
s n a i l f i s h  

3 7 3  

3 8 2  

1 0 1 1 . 4  F M a t .  

8 4 8  F M a t .  

2 

8 

3" f l o a t i n g  

3" f l o a t i n g  

106 

I81 

1 4 4  

1 0 . 8  I mm. 1 1 "  s i n k i n g  

8 2 . 9  3 

3 8 . 1  

2" f l o a t i n g  

Z 1 '  f l o a t i n g  



E N V I R O C O N  S T U D Y  T E A M  

, J . P .  P a r k i n s o n ,  P. E n g .  

E.K. L a n g t r y ,  M.Sc. 

C . J .  L o w ,   P h . D .  

B . W .  J e n k i n s ,  M . S c ,  

N . O .  W e s t ,   P h . D .  

N . P .  S p r u i t  

L . M .  J a r e m o v i c ,  B . S c .  

K . P .  S t u b b s ,  M.Sc.  

J .  Van De W e t e r i n g ,  B . S c .  

D . R .  G u t h r i e ,   P I - 1 . 0 .  

M . J .  J u s t i c e  

P r o j e c t   M a n a g e r  

P r o j e c t   L e a d e r / A q u a t i c  
B i o l o g i s t  

I n v e r t e b r a t e   T a x o n o m i s t  

F i s h e r i e s   E c o l o g i s t  

Z o o l o g i s t  

C h e m i c a l   T e c h n o l o g i s t  

D a t a   P r o c e s s i n g  

Mapp i ng 

G r a p h i c s  

R e p o r t   C o - o r d i n a t i o n  

S e c r e t a r i a l  



I 
E 
m 
1 
1 
T 
I 
I 
u 
‘I 
‘ m  I 

THE C O V E R  

T h e   c o v e r   f e a t u r e s   l s s e r k   A r t i f i c i a l   I s l a n d  

d u r i n g   c o n s t r u c t i o n   i n  1977 .  T h i s   v i e w  i s  

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

E .  K .  L a n g t r y .   T h e   l a t e   e v e n i n g   s u n   a p p e a r s  t o  

be d r i p p i n g   l i q u i d   s u n l i g h t   i n t o  t h e  s e a .  T h i s  c a n  

be   seen  a s  s y m b o l i c  o f  t h e  a n c i e n t   s u n l i g h t  whose 

e n e r g y   i s   i m p r i s o n e d  i n  t he  l i q u i d   o i l   b e n e a t h  the 
B e a u f o r t   S e a .   T h e   c o v e r  w a s  d e s i g n e d   a n d   s c r e e n  

p r i n t e d   b y   M a c G u t h   S p e c i a l t y   P r i n t e r s .  

envlrocan 


