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Abs t rac t  

R e s u l t s   o f   O t t e r   t r a w l s   i n   A l i c e  and Hast ings  Arms by t h e  

Environmental   Protect ion  Service  dur ing  1980 and 1981  are  presented. 

A lso  1982 observat ions  f rom a submers ib le   o f   b io ta ,   bo t tom  cond i t i ons ,  

and t u r b i d i t y   a r e   g i v e n .  

October  1981 was cons ide red   t o  be t o o   e a r l y   t o   d e t e r m i n e   t h e  

e f f e c t s   o f   t a i l i n g   d e p o s i t i o n  on, t h e   b i o t a   w i t h  a trawl n e t .  

Observat ions  f rom  the  Pisces  submersible  reveal  a s i g n i f i c a n t   i m p a c t .  
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R6sum6 

p r i s e s  au chal  u t   O t t e r  2 A l i c e  A r m  e t   H a s t i n  

A r m  e f fec tu6es  en 1980 e t  1981   pa r   l e   se rv i ce  de l a   p r o t e c t i o n  de 

1 'environnement (SPE) sont  pr6sent6s dans  ce r a p p o r t .  Les observat ions 

de l a   b i o t a ,  des   cond i t ions  du fond  mar in   e t  de l a  t u r b i d i t 6   p r i s e s  en 

1982 d 'un   submers ib le  y sont  aussi  donn6es. 

Octobre  1981 f u t   c o n s l d 6 r 6  trap t6 t   pou r   d6 te rm ine r  d I ' a i d e  du 

c h a l u t   O t t e r   l e s   e f f e t s  de l a  d 6 p o s i t i o n  des r6s idue   su r  l a  b i o t a .  

Cependant, les   observa t ions  du submersible  "Pisces"  montrent un impact 

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

. 
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1. INTRODUCTION 

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

document c o n d i t i o n s   p r i o r   t o  and f o l l o w i n g   t h e   r e -   o p e n i n g   o f   t h e  B.C. 

Kolybdenum  mine i n   A p r i l ,  1981,  which i s  now under  the name, K i t s a u l t  

Mine.  These r e p o r t s  have  been separa ted   i n to  a b a s e l i n e   o r   p r e   s t a r t - u p  

p e r i o d  and an i n i t i a l   p r o d u c t i o n   p e r i o d  as f o l l o w s :  

-~ ENVIRONMENTAL STUDIES I N  ALICE " ARM AND HASTINGS ARM, BRITISH COLUMBIA 

P a r t  I - Easel ine  Studies,   Amax/Ki tsaul t   Mine - Sediment  and  Tissue 

Trace  Meta ls   f rom Two Abandoned Mine  S i tes  - E.C. " Molybdenum 

and  Anyox. Th is   repo r t   con ta ins  a1 1 sediment and t i s s u e   t r a c e  

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

A l i c e  Arm,  data  obtained  f rom  several   control   areas  along  the 

B.C. c o a s t ,  and data  from  the abandoned copper   sme l te r   s i t e   a t  

Anyox i n   H a s t i n g s  Arm. 

P a r t  I 1  - Basel ine  Studies,   Amax/Ki tsaul t   Mine - Transmissometry  and 

Water  Chemistry 

Th is   repo r t   con ta ins   t ransmissomete r  measurements and the  

o r g a n i c / i n o r g a n i c   c o n t e n t   o f  and t r a c e   m e t a l   c o n c e n t r a t i o n s   i n  

t h e   n a t u r a l  suspended p a r t i c u l a t e   i n  May and October 1980. 

Prev ious ly   repor ted  t ransmissometer   data  f rom  June 1977 a r e  

a 1 so prov i ded . 

P a r t  I 1 1  - In i t i a l   P roduc t i on   Pe r iod ,   Amax /K i t sau l t   M ine  - Sediment  and 

Tissue  Trace  Metals - 1981. This   repor t   conta ins  sediment  and 

t i ssue   t race   me ta l   da ta   f rom samples c o l l e c t e d   i n  May - June 

and October  1981, a f t e r   s t a r t - u p   o f   t h e   A m a x / K i t s a u l t  mine. 

P a r t  IV - In i t i a l   P roduc t i on   Pe r iod .   Amax /K i t sau l t   M ine  - 
Transmissometer  and  Water  Chemistry,  1981  and 1982. This  

repo r t   con ta ins   t ransmissomete r  measurements and the  organic / -  

i n o r g a n i c   c o n t e n t   o f  and t r a c e   m e t a l   c o n c e n t r a t i o n s   i n  
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suspended p a r t i c u l a t e   i n   A l i c e  Arm i n  1981 and  1982. 

P a r t  V - Base l ine  ” and In i t i a l   P roauc t i on   Pe r iod ,   Amax /K i t sau l t  - - 
Submersible ”” Observat ions ana. O t te r   T raw ls  - 1980-1982.  This 

repor t   con ta ins   aa ta  on species  abundance and d i s t r i b u t i o n  

from  1980-1981 o t te r   t raw l   su rveys ;   a long   w i th   obse rva t i ons   o f  

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

t u r b i d i t y   f i e l d   t a k e n   f r o m   t h e   s u b m e r s i b l e   P i s c e s  IV i n   J u l y  

1982. 

” __ ”- 

1.1 Study  Area 

The study  area i s   l o c a t e d  on t h e   n o r t h e r n   B r i t i s h  Columbia  coast 

approximately  144 km n o r t h   o f   t h e   c i t y   o f   P r i n c e   R u p e r t ,  B.C. ( F i g u r e   1 ) .  

A l i c e  Arm, s i t e   o f   t h e  new K i t s a u l t  mine, i s  a g l a c i a l l y   f e d   i n l e t   a b o u t  

18.5 km (10 n a u t i c a l   m i l e s )  i n  leng th  and 1.4 km (0.8 n a u t i c a l   m i l e s )  i n  

w id th ,   wh ich   a long  w i th   Has t ings  Arm form 2 branches a t  the   te rminus  o f  

Observa to ry   I n le t .  Near the  mouth o f  A1 i c e  Arm are  severa I sha I low s i  I I s 

The i n n e r   s i l l   d e p t h   i s   a p p r o x i m a t e l y  42  metres. The  maximum depth 

w i t h i n   A l i c e  A r m  i s  about 380 me t res   (1200   f t ) .  Two ma in   r i ve rs ,   t he  

K i t s a u l t   ( t h e  more  dominant and g l a c i a l   r i v e r )  and t h e   I l l i a n c e ,   f l o w  

i n t o   t h e  head o f  AI i c e  Arm (F igure  2 ) .  Two smal l e r   c r e e k s  , Roundy Creek 

and  Lime  Creek,  enter  Al ice A r m  n e a r   t h e   K i t s a u l t   t o w n s i t e .  The l a t t e r  

d ra ins   the   mine   opera t ing   a rea   (F igure   2 ) .   L i t t lepage  (1978)   es t imates  

t h e   t o t a l  annual   d ischarges  in to  A1 i c e  A r m  t o  be 1.6 x 1Ogm3 (1.3 

m i  1 1  i o n   a c r e - f e e t ) .  

Hast ings A r m  i s   s l  

and s h a l l  ower (max. 307 m) 

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

i s   s i t u a t e d  a t  t h e  mouth o f  

w i t h   A l i c e  A r m  (F igure   1 ) .  

1.2 O t t e r  T raw I s 

The Environmental 

t r a w l s   i n   t h e  A I  i c e  A r m  and 

i g h t l y   l o n g e r  ( 
than A1 i c e  A r m  

Anyox , s i t e   o f  

Hast ings A r m  i 

22.2 km o r  12 n a u t i c a l   m i l e s )  

and w i t h i n   c e r t a i n  limits can 

t h e  abandoned copper  smelter,  

n Granby Bay near   t he   j unc t i on  

P ro tec t i on   Se rv i ce  (EPS) has conducted  bottom 

Hast ings A r m  area  s ince 1977.  Purpose o f   t h e  

. 

t r a w l s  was t o  assess   t he   d i ve rs i t y  and d e n s i t y  o f   bo t tom  f i sh  and 
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I L O C A T I O N  M A P  

FIGURE I L O C A T I O N   M A P  OF A L I C E   A R M   A N D   H A S T I N G S   A R M  
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macro i   nver tebra tes   in   the   a rea  and t o   c o l   l e c t   t i s s u e  samples f o r   t r a c e  

me ta l   ana lys i s .   I n   t h i s   sec t i on   t raw l   ca tches   f rom  1980  and 1981  are 

recorded and compari Sons a r e  made t o  1977 and  1978 t r a w l s  (Su I 1  i v a n  and 

Brothers  1979).  

1.3 P i  sces  Dives 

EPS personne l   exp lo red   A l i ce  and Hast ings Arms aboard 

the   P isces  IV submersible i n  October 1976 (SUI I i v a n  and Brothers  1979) and 

a g a i n   i n   J u l y  1982. The l a t t e r   s e r i e s  o f  d ives   a re   repor ted   here in .  The 

d i ves   p rov ided  a movie and s t i l l  film reco rd   o f   bo t tom  cond i t i ons   p lus  a 

r e c o r d   o f   v i s u a l   o b s e r v a t i o n s .   I n  1982 a CTD and  transmissometer  were 

a l s o  employed  from  the sub. 

. 
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2. MATERIALS AND METHODS 

2.1 O t t e r  T r a w l  s ~ _ _ _ _  
Bo t tom  t raw ls  were  conducted i n  May and October  1980  and 

May-June  and October  1981  f rom  the  survey  vessel  CSS "Vector".  Trawl 

l o c a t i o n s  and da tes   a re   l i s ted   i n   Append ix  I and p l o t t e d   i n   F i g u r e  2.  The 

t r a w l i n g   g e a r   c o n s i s t e d  o f  two o t t e r  doo rs   a t tached   to  a n e t   w i t h  a 5.8 
m e t r e   t h r o a t  and 3.8 cm mesh body. To a l i e v i a t e   c l o g g i n g   p r o b l e m s ,   t h e  

f i n e  mesh cod  end l i n e r  was removed from EPS t r a w l   n e t s   a f t e r  1978. 

Trawls  were  conducted  with a 3 t o  1 scope  over a d i s tance   o f   abou t  0.7 

n a u t i c a l   m i l e s  and a t  speeds  averaging 3 knots .  Trawl  catches  were 

s o r t e d ,   i d e n t i f i e d ,   c o u n t e d ,  and weighed  aboard  ship. D i f f i c u l t  specimens 

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

2.2 P i  sces  Dives 

Ten d i v e s  were car r ied   ou t   aboard   the   P isces  IV s u b m e r s i b l e   i n  

J u l y  1982. D i v e   l o c a t i o n s   a r e   i n d i c a t e d   i n   f i g u r e  3 and  dates and 

c o o r d i n a t e s   l i s t e d   i n  Appendix 111. The submarine  carr ied a p i l o t  and two 

observers.   Observat ions o f  water and bo t tom  cond i t i ons  and marine l i f e  

were  noted and a photographic   record  obta ined on 16 mm c i n e  film and 35 mm 

and  220 s t i l l  film. A Plessy CTD and Sea Tech  transmissometer  were 

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

t r a n s m i t t a n c e  i n  seawater and v i sua l   c la r i t y .   Pho tog raphs  o f  a " t a r g e t " ,  
a t t a c h e d   t o   t h e  s u b ,  were a l s o   t a k e n   u n d e r   c o n d i t i o n s   o f   v a r y i n g  

t ransmi t tance.  
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FIGURE 2 OTTER TRAWL S T A T I O N S  - ALICE AND HASTINGS  ARM 
1947 to 1981 
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0 1000 3000 SO00 Metros - 
FIGURE 3 P ISCES I V  SUBMARINE DIVE SITES -ALICE ARM 

A N D  HASTINGS  ARM - J u l y ,  I 982  
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3. RESULTS AND DISCUSSIONS 

3.1 O t t e r  T raw I s ""- 
Trawl  ca tches   f o r  May 1980,  October  1980,  May-June  1981, and 

October  1981  surveys  are  presented i n  Appendix 1. Trawl s t a t i s t i c s ,  

i n c l u d i n g  number o f   spec ies   co l l ec ted ,  Shannon-Weaver d i v e r s i t y   i n d e x ,  ana 

evenness,  are shown i n   T a b l e  1. 

When i d e n t i f y i n g  t r a w l  ca tches ,   most   an ima ls   were   iden t i f ied   to  

spec ies   bu t  some such as brachiopods and sponges  were  not. Thus, t h e  

a c t u a l  number o f   spec ies   co l l ec ted   wou ld   a t   t imes  have  been s l i g h t l y  

h i g h e r   t h a n   t h o s e   l i s t e d   i n   T a b l e  1. Also some species  were  not  always 

enumerated and  hence  were n o t   i n c l u d e d   i n   t h e   d i v e r s i t y   i n d e x  

c a l c u l a t i o n s .   C h i r i a o t a   ( a  sea cucumber), f o r  example  were o f t e n  

ext remely numerous b u t  due t o   t h e i r   h a b i t   o f   l o d g i n g   t h e m s e l v e s   i n   t h e   n e t  

i t  was n o t   p r a c t i c a l   t o   c o u n t   o r   w e i g h  them. 

3.1.1 A1 i c e  Arm 
Trawl  A - 1  was conducted i n  around 100 t o  240 met res   o f   water  

near   the  AMAX m i n e   o u t f a l l .  Between  1977  and  1981 t h e  number o f   spec ies  

c o l l e c t e d   p e r   t r a w l   v a r i e d   f r o m  11 t o  40, the   h ighes t   va lues   be ing  39  and 

40 i n  1978. The s lowest   o f  3 t raw ls   i n   Oc tober   1981  had the   nex t   h ighes t  

v a l u e   o f  25 species ( i t  was  a1 so t h e  most w e s t e r l y  trawl o f   t h a t   s u r v e y  

ana  hence n o t   i n  an a r e a   o f   h e a v y   f r e s h   t a i l i n g   d e p o s i t i o n ) .  
Yo ld ia   t h rac iae fo rm is  o r  montereyensis  (c lams),  Chionocetes 

bai rd i   (Tanner   crab) ,   Pandalus  boreal  i s   ( p i n k   s h r i m p )  , Crangon communis (a 

shr imp) ,  and Ctenod iscus   c r i spa tus   (a   s ta r f i sh)   were  

t r a w l s  a t  A-1 .  The s t a r f i s h   C t e n o d i s c u s  was found i n  

October  1980  and  from  then on was found i n  abundance. 

stars  d isappeared  f rom trawl c a t c h e s   a f t e r  1978 (Both 

predate  the  resumpt ion o f  t a i l i n g   d i s c h a r g e   i n t o   t h e  

exp lana t ion   f o r   t h i s   d i sappearance  and a l e s s e n i n g   i n  

caught was t h e   e l i m i n a t i o n   o f   t h e   f i n e  mesh cod l i n e r  

1978. The number o f  P. bo rea l i s   caugh t  was g e n e r a l l y  "- 

P 
1 

i 

r e s e n t   i n  most 

ow numbers u n t i  1 

C o n v e r s e l y   b r i t t l e  

of   these  occurences 

n l e t ) .  A l i k e l y  

numbers o f   spec ies  

from EPS n e t s   a f t e r  

low  except i n   t h e  
"boom y e a r "  of  1978 when 4259  and 2037 were  caught i n  each o f  2 t r a w l s .  
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TABLE 1: TRAWL STATISTICS, 1977 - 81 

STATION DATE NO. OF SHANNON-WEAVER  EVENNESS 
- 

SPECIES  DIVERSITY INDEX 
(LOG 2)  

A-1-1 
- I  I 
-111 

-I  
- I  I 

- I  
- I  I 

- I  
-11 
-111 

- I  
-11 
-I  I1  

A-2-1 
- I  I 
-111 

- I  
- I  I 
-11 I 
-1v 

- I  
-1 I 

14/06/77 
14/06/77 
14/06/77 

14/10/78 
14/10/78 

27/05/80 
27/05/80 

14/10/80 

31/05/81 
31/05/81 
02/06/81 

24/10/81 
24/10/81 
26/10/81 

13/06/77 
13/06/77 
13/06/77 

13/10/78 
17/10/78 
17/10/78 
17/10/78 

24/10/81 
25/10/81 

18 
16 
21 

39 
40 

11 
18 

18 

10 
19 
19 

19 
25 
12 

22 
23 
23 

16 
21 
14 
20 

16 
21 

2.72 
2.22 
3.11 

0.78 
1.49 

2.71 
2.81 

2.87 

2.36 
3.76 
2.70 

0.20 
3.39 
2.63 

1.32 
1.47 
1.60 

2.74 
2.97 
2.75 
1.85 

3.29 
2.96 

0.70 
0.62 
0.76 

0.15 
0.29 

0.78 
0.72 

0.70 

0.84 
0.92 
0.69 

0.05 
0.75 
0.79 

0.3c 
0.33 
0.37 

0.74 
0.68 
0.80 
0.43 

0.84 
0.70 
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TABLE 1: TRAWL STATISTICS, 1977 - 81 
(Continued) 

STATION DATE NO. OF SHANNON-WEAVER  EVENNESS 
SPECIES  DIVERSITY  INDEX 

(LOG 2 )  

A-3-1 14/06/77 30 
-11 14/06/77 32 
- I  I I 14/06/77 21 

2.31  0.48 
2.10  0.43 
1.99  0.41 

- I  14/10/78 42 
- I  I 14/10/78 44 

1.33  0.25 
1.82 0.34 

25/05/80 22 2.64  0.59 

- I  14/10/80  39 
-11 14/10/80  19 

1.80  0.34 
1.90  0.45 

03/06/81 22 2.22  0.51 

25/10/81 24 3.57  0.80 

H-1-1 
-11 

16/10/78 
16/10/78 

10 
8 

1.85 
1.81 

0.56 
0.60 

25/10/81 1.34 12 0.37 

H-2-1 
-11 
-111 

13/06/77 
13/06/77 
13/06/77 

12 
28 
25 

2.36 
1.11 
1.17 

0.68 
0.24 
0.25 

16/10/78 
16/10/78 

22 
28 

2.40 
2.18 

0.54 
0.46 

-I  
- I  I 

25/10/81 14 2.64 0.74 

15/10/78 
16/10/78 
16/10/78 

23 
21 
28 

0.85 
2.36 
1.78 

0.20 
0.58 

H-3-1 
-11 
-111 0.39 



TABLE 1: 
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TRAWL STATISTICS,  1977 - 81 

STATION DATE NO. OF SHANNON-WEAVER EVENNESS 
SPECIES  DIVERSITY  INDEX 

(LOG 2 )  

H-4-1  16/10/78 11 
-11 17/10/78  4 

1.26 
- 

0.38 - 
26/05/80 10 0.42 0.13 

0-1 14/06/77 23 2.90 0.65 
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I n  May-June and October 1981, " P. boreal is   catches were va r iab le   rang ing  
from 1 t o  52. This  may i n d i c a t e   s p o t t y   d i s t r i b u t i o n   r a t h e r   t h a n  a 

decl  ine.  Lithodes  aequispina  (brown  King  crab)  were  found  in 1978 

( S u l l i v a n  and Erothers  1979) , October 1980, and May-June and October 1981. 

.F ish   o f   var ious   spec ies  were present i n  most t rawl  catches. None o f   t h e  

f i sh   spec ies   reco rded   i n  1977 ( S u l l i v a n  and Brothers  1979)  were  found  in 

October 1981. F ish common t o  more than one survey  include  Bathyagonus 
n i g r i p i n n i s ,   L u m p e n e l l a   l o n g i r o s t r i s ,  and Lycodes  brevipes.  O'Connell 

1976 found  only 5 s p e c i e s   a t   t h e i r   s t a t i o n  9 near A - 1  i n  August 1976. No 
f i s h  were found and shrimp numbers  were very  low. The t r a w l  was slower 

and shor ter   than EPS t raw ls   bu t   t he   ne t  was much l a r g e r  and the  mesh s i z e  

smaller.  Carmichael and Eou t i l l i e r   (1979)   f ound   l a rge r  numbers o f  

Pandalopsis  d ispar and Theragra chalcogramma, bu t  no Panda lus   borea l i s   a t  

a s ta t i on   nea r  A - 1  i n  1978. Thei r  trawl was s i m i l a r  i n  speed and longer 

than EPS t rawls .   The i r   ne t  was much larger   than  the EPS net   but  had the 

same  mesh size.  

T raw l  s t a t i o n  A-2, midway a long   A l i ce  Arm, i s  deeper  than A-1  
(209 t o  380 metres).  The number o f   s p e c i e s   c o l l e c t e d   v a r i e d   l i t t l e   f r o m  
survey t o  survey,  ranging  from  14 t o  23. Common species t o   a l l  surveys 
included  Yoldia  thraciaeformis  or   montereyensis,   Pandalus  boreal is,  
L i thodes  aequispina,  Chionocetes  bairdi  , and Ctenodiscus  cr ispatus. 

Crangon communis was not  found i n  October 1981, bu t  was p r e s e n t   i n  1977 

and 1978 ca tches   (Su l l i van  and Brothers  1979) i n   l o w  numbers. F ish  were 
commonly found, t h e  most ubiqui tous  be ing  Lumpenel la   longi rost r is .  A t  
O'Connell ' s  (1976)  nearby  stat ion 7, s ix   inver tebra te   spec ies  were caught 

i n  August 1976. It was a shor te r  and slower  t rawl , no f i s h  were caught , 
and shrimp numbers  were low  but  comparable  to some EPS t r a w l s  a t  A-2. 

A-3, near  the  mouth o f   A l i c e  Arm, i s   t h e   s h a l l o w e s t   s t a t i o n   i n  

A1 i c e  Arm (about  80  metres). The number o f  spec ies  per   t rawl   var ied  f rom 

1 9   t o  44, t he   h ighes t   l eve l s   be ing   i n  1978  (as was the  case  a t  A-1) .  - P. 

b o r e a l i s  was more  abundant  than a t  A-1 (except i n  1978 [Su l l i van  and 
Erothers  19793) and a t  A-2, w i t h   l e v e l s   f r o m  293 t o  2455 i n d i v i d u a l s   p e r  
t r a w l .  Crangon communis was a l s o  more abundant  (50 - 500). Para l i thodes  

camtschatica  (Alaskan  King  crab) was found  once i n  1977 a t   t h i s   s t a t i o n  
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( S u l l i v a n  and Bro thers  1979). As a t  A-1, b r i t t l e   s t a r s  were no t  found 

a f t e r  1978 ( S u l l   i v a n  and Ero thers  1979).  14 species  were  found  by 
O'Connell  1976 i n  August 1976 a t  t h e i r  nea rby   s ta t i on  6. Shrimp numbers 

were  lower   than  t rawls .  Though s h o r t e r ,   t h i s   t r a w l  was done a t  about  the 

average speed EPS t r a w l e d  a t .  

3.1.2 Hast  ings Arm. T rawl   s ta t ion  H-1, a t  t h e  head o f   H a s t i n g s  

I n l e t   ( i n  around 250 mete rs   o f   wa te r )  had compara t ive ly   low numbers o f  

spec ies  present   per  trawl (namely 8-12). Numbers o f   i n d i v i d u a l s  were low 

except   fo r   shr imp (P. - b o r e a l i s   i n  1978 - 57 and 83, i n  October 1981 - 
256). I n  1978 o n l y   f i s h  and shrimp  were  col lected,  whereas i n  October 

1981 c r a b ,   s t a r f i s h  , and  sea cucumbers  were a1 so found.  Shrimp  were  about 

3 t imes as p l e n t i f u l   i n  1981 catches compared t o   t h o s e   i n  1978 ( S u l l   i v a n  
and Ero thers  1979). 

Trawl   s ta t ion  H-2, midway  along  Hastings Arm, was about 290 
metres deep. It i s   r i c h e r   t h a n  H1, w i t h  12 t o  28 species  per   t rawl .  The 
number o f   s p e c i e s   c o l l e c t e d  was l o w e r   f o r   t h e  most p a r t   i n  1981 t h a n   i n  

prev ious  years  (Table 1). Li thodes  aequisp ina was found i n  1977 and 1978 
( S u l l i v a n  and Ero thers  1979) bu t   no t   i n   Oc tober  1981. Panda lops is   d ispar  

was more  abundant  here  than " Pandalus  boreal  is.  Carmichael and Eout ill i e r  

1979 i n  November 1978 t r a w l e d   l a r g e r  numbers o f  Pandalus  boreal is  and 

s i m i l a r  numbers o f   Panda lops i s   d i   spa r  a t  t h i s   s i t e .  The t r a w l  was 

s i m i l a r   i n  speed,  much longer ,  and t h e   n e t  much l a r g e r .  

H-3,  180 metres  deep, was o n l y  done i n  1978. It i s  near A-3, 
b u t   t w i c e  as  deep. The number of   spec ies  caught   ranged  f rom 21 t o  28, t h e  

h ighes t  number o f   spec ies   be ing   assoc ia ted   w i th   t he   s lowes t   t raw l .  One 

t r a w l   n e t t e d  1582 - P. b o r e a l i s .  One Para l i thodes   camtschat ica  was t r a w l e d  
( S u l l   i v a n  and Ero thers  1979). I n  November 1978 Carmichael and E o u t i l l   i e r  

(1979) caught  h igher numbers o f   Panda lops i s   d i spa r ,  no Pandalus  boreal is ,  

and some r a t f i s h  and dogf ish  here.  The t r a w l  was s i m i l a r   i n  speed but 

l onger   t han  EPS t r a w l  s. 
H-4 i n  Granby Eay i s  a s h a l l o w e r   s t a t i o n  (90 metres) .  The 

number o f   s p e c i e s   c o l l e c t e d   d u r i n g   t h e   t i m e  it was sampled was low (4-11). 
- P. b o r e a l i s  was a t   t i m e s  abundant i n   c a t c h e s  (710 and 4 i n  1978 [ S u l l i v a n  

and Ero thers  19792,  3242 i n  May 1980). t l igh numbers o f  Macoma were 

c o l l e c t e d   i n  1978  (1312 and 700 [ S u l l i v a n  and Bro thers  19791) but  no clams 
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were  found i n  May 1980. The abandoned copper  mine and smelter,  Anyox, i s  

loca ted   near   th is   s ta t ion .  

0-1, i n  Observatory   In le t ,  was only   t rawled once by EPS i n  1977, 

from 59 t o  180 m i n  depth 23 species were found. No King  crab were 

present. The number of  Pandalopsis  dispar  exceeded  the number o f  

Panda lus   bo rea l i s   a t   t h i s   s ta t i on .  

3.1.3 Genera I 
The d i v e r s i t y   i n d i c i e s  a r e  no t   we l l   co r re la ted   w i th   t he  number 

o f  species  col lected  (Table  1) .  Some o f   t h e  trawl catches  wi th many 

species  present  a lso had la rge  numbers o f   i n d i v i d u a l s   b e l o n g i n g   t o  1 o r  2 

species.  This causes a r e d u c t i o n   i n   t h e  evenness value and a low 

d ivers i ty   index   (eg :  trawl A - 1 - 1  - Oct. 78 and t raw l  A - 1 - 1  - Oct .   81  wi th  

d i v e r s i t y   i n d i c i e s   o f  0.78 and 0.20). 

There  are many v a r i a b l e s   i n  a t raw l :   t he   d i s tance  and  speed; 

whether  the  net  trawls up o r  down a slope;  whether i t  encounters  rocky 

areas,  whether wood or  debr is  c log  the  opening,  whether  locat ions  are 

consistent  f rom trawl t o   t r a w l ,  whether  the  net i s  to rn ;  and whether i t  

f i I Is w i t h  mud. These must be remembered when comparing one t r a w l  w i t h  

another.  Since  the EPS ne t   i s   smal le r   than most  commercial nets  i t  may 

f i s h   q u i t e   d i f f e r e n t l y .   I n   f a c t  it caught more species i n  comparable  or 

h igher  numbers (over   the same d is tance)   than much larger  t rawls  (O'Connel l  

1976, Carmichael and B o u t i l   l i e r  1978).  Patchiness has been observed i n  

the dis t r ibut ion  o f   benth ic   an imals   f rom  the  P isces.   A lso,   mot i le  
organisms  are sometime a b l e   t o   a v o i d   t h e   n e t  and the  degree  to  which  they 

do so w i  1 1  vary  depending on the  bottom speed o f  the  net,  how f u l l   t h e   n e t  

i s ,  and the   seve r i t y  o f  the  consequent shock wave. 
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Sponges, gorgonian corals ,  and brachiopods in the  trawl  catches 
usually  indicate t h a t  rocks or a rocky outcrop were encountered d u r i n g  the 
trawl 

The longer  trawls,  as one  might expect,  usually had higher numbers 
o f  individuals and species. The slower EPS trawls  generally  resulted i n  

catches with higher numbers of  species and higher numbers of individuals 
for certain  species of shrimp and f ish.  

October 1981 was too  early t o  look for  definite  signs of effects  
from fresh mine ta i l ing  on trawl  catches a t  A-1. 'From Pisces  observations 
in 1982 (dive 1107) the  trawl  likely passed over b o t h  fresh  tail ing and 
fairly  natural  bottom. The second A - 1  trawl in October 1981 was further 
west (further from the  outfall ) and  had higher numbers  of species and 
higher numbers of pinks t h a n  the  other 2 trawls. However i t  was the 
slowest  trawl and t h i s  may account for  the  difference. The  number  of 
species caught a t  A - 1  was n o t  a p p r e c i a b l y  d i f fe ren t  from ea r l i e r  survey 
periods  (except  1978). 

3.2 Pisces Dives 
Dive locations  are shown  in ;Figure 3 ,  and detailed  dive 

observations  are in Appendix  111. Common names of the animals  observed 
may  be found  in the  trawl d a t a  (Appendix 11). Examples of photographs 
taken from the  Pisces  are shown in Plates 1-12. Plate 13 depicts  the 
e f fec ts  of turbidi ty  on v i s ib i l i ty .  A presentation of the 16 mm movie 
film taken  during  the  dives has been prepared and is  available from EPS. 

3.2.1 A1 ice Arm On dive 1105 ( a t  the head  of Alice Arm) 
sediment was natural , with burrows and tracks caused by f ish and 
invertebrates.  Pandalopsis  dispar, Pandalus borealis,  - P. hypsinotus, 
and other shrimp were seen. Sea  whips  were a t  times dense and the fish 
Theragra chalcogramma was observed. 

Dive 1102 began seaward of the h a x  outfall in 107 metres of water 
on a f resh  ta i l  ing deposit  (characterized by a rippled  surface and light 
grey  colouration). A sea whip and small shrimp were observed here. 
Nearer shore and further  east  natural sediment was encountered a t  75 
metres and shallower. The crab, Chionocetes bairdi and Lithodes 



- 16 - 

aequisp ina,  ”- the  shr imp  Panaalus  boreal is  and P. hyps inotus,  sea urch ins ,  

anemones, so le,  and p r i c k l e b a c k s  were  seen i n   t h i s   s e c t i o n .  The t a i l i n g  

plume was encounted a t  around  100  metres a t  t h e   s t a r t   o f   t h e   d i v e .  The 

l a t t e r   p a r t   o f   t h e   d i v e  was shallower  than  100  metres,  hence  above  the 

plume. 

Dive  1103  occurred  around  the Amax o u t f a l l .  The s u b s t r a t e  a t  

around 35 metres,  was n a t u r a l   i n  appearance, w i th   i n fauna l   bu r rows .  The 

c rab  Hyas ly ra tus ,   L i thodes   aequ isp ina ,  ana Chionocetes b a i r d i  were  seen 

a s  were shrimp and eelpouts .  

D i v e  1111, j u s t  west o f  d i v e  1102, s o l e l y   c o n s i s t e d   o f  

t ransmissomet ry   i n  mid wa te r .   Grea tes t   t u rb id i t y   encoun te red  was a t  

around  119  metres. 

T a i  I i n g  and  lumps o f   c l a y   ( o r  t a i  1 i n g )  were  present on the  bot tom 

a t  274  metres on d i v e  1104  (which  occurred  just   west   o f   d ive  1111) .  

Panaalus  boreal is ,  one p r i c k l e b a c k ,  and nemertean worms were  seen. 

A l though  not   present   near   the  bot tom,  the  ta i l ing  p lume was encountered 

a t  269 metres  and  for  an unspec i f ied   d is tance upward on ascent. 

D ive  1107, j u s t  west o f   d i v e  1104,  began a t  342  metres on a 

na tura l   bur row- r idden  subs t ra te ,   c rossed an a r e a   o f   f r e s h   t a i l i n g   d e p o s i t  

where  minor  slumping was ev ident   (P lates  9-12)  , and proceeded up t h e   n o r t h  

s l o p e   u n t i l   n a t u r a l   s e d i m e n t s  were  again  encountered  from 237 metres 

upward.  Lithodes , shrimp, and the  sea cucumber  Molpadia  were seen on the 

t a i l i n g .  On the   na tura l   bo t tom,   the   s ta r f i sh   Ctenod iscus   and  So las ter ,  

Chionocetes b a i r d i  , Li   thodes,   ee lpouts ,   hermi t   c rabs,  sea urch ins  , sea 
anemones, f la t f i sh ,   smal l   f i sh ,   ska te ,   Theragra  chalcogramma,  and  shrimp 

were  observed. On the  rocky  face  near  shore  were  cloud  sponge, 

brachiopods , anemones , and shrimp. M i  1 k iness  and murkiness  were  observed 

i n   t h e   w a t e r  column  from  100  metres down t o  below  143  metres and a1 so 

between 269 and  212 metres when t r a v e l l i n g   a l o n g   t h e   b o t t o m .  

Dive  1109,  midway  along A I  i c e  Arm (Plates  5 ,6) ,   t raversed a 

natura l   bot tom,  wi th   burrows,   f rom  362  metres  to   169  metres.   Pandalops is  

b o r e a l i s  and some Pandalopsis  d ispar  were seen. A rocky   f ace   w i th  sea 

cucumbers  attached was encountered a t  299 metres. 
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The sediment  on d i v e  1108, j u s t   i n s i d e   t h e  A1 i c e  Rock sill 

( P l a t e s  3, 4 ) ,  was a t   f i r s t   n a t u r a l   s o f t  mud wi th   smal l   tubes  prot rud ing.  

Near Hans Creek  coarse  r ipp led sand and smooth r i v e r   s t o n e s  were 

encountered ,   fo l lowed  aga in   by   so f t  mud l a t e r   i n   t h e   d i v e .  Near  shore, 

r o c k y   c l i f f s  were  encountered.  Eiota  on  the mud and the  sand bottom 

inc luded  Pandalops is   d ispar ,   smal l   shr imp,   L i thodes,   Chionocetes,   Theragra 

chalcogramma,  ee lpouts ,   pr ick lebacks,   scu lp ins,   s tar f ish,  sea  cucumbers, 
anemones, s n a i l s ,  Munida  (squat   " lobster" )  , sea u r c h i n s ,  and sca le  worms. 

On t h e   r o c k y   c l   i f f s  were  brachiopods,  tube worms, sea anemones , c o r a l  s,  
sponge,  sea urch ins ,  Cucumaria  (sea  tucdmber) , scu lp ins ,   hermi t   c rab ,  and 

shimp. 
D i v e  1106 ( P l a t e   1 )   t r a v e r s e d   t h e   s i  11  near  the  mouth o f  A1 i c e  

Arm. O n  t h e   i n n e r   s i d e   o f   t h e   s i  11 the  bot tom  consis ted  o f   smal l   cobbles 

t o   l a r g e   r o c k s .  A t  232 metres , a t   t h e   s t a r t   o f   t h e   d i v e  , the   cobb les  were 

c o v e r e d   w i t h   f i n e   s i l t ,  whereas l a t e r   i n   t h e   d i v e ,   i n   s h a l l o w e r   w a t e r ,  
s tones  on  the  bot tom  were  f ree  o f  s i l t  ( a n   i n d i c a t i o n   o f   s t r o n g e r  

c u r r e n t s ) .   C h i o n o c e t e s   b a i r d i  , Li thodes  aequisp ina,   Pandalus  boreal   is ,  

Panda lops is   d ispar ,  sea u r c h i n s ,   s t a r f i s h  , hermi t   c rab ,   ska te ,   so le ,  

ee lpouts  , c r i n o i d s  and c o r a l s  were  observed. The subs t ra te  on the   ou te r  
s i d e   o f   t h e   s i l l   c o n s i s t e d   o f   f i n e   g r a v e l  a t  f i r s t ,   c h a n g i n g   t o  smooth mud 
f u r t h e r   f r o m   t h e   s i  11. Shr imp,  hermit   crab , so le ,   scu lp ins  , eel   pouts  , 
s t a r f i s h  , s n a i l  s , Para1  i thodes , Chionocetes , sea  whi ps , sea  cucumbers , 
c r i n o i d s ,  sea urch ins ,  and cup c o r a l s  were  seen  here. 

3.2.2 Hast ings A r m  D ive  1110 was c a r r i e d   o u t   i n  Granby Eay near 

Anyox , i n  about 90 me t res   o f   wa te r .  The bottom was smooth mud w i t h  some 

burrows.  Poor v i s i b i l i t y  hampered observa t ions   bu t   very  many 

Pandalus  boreal is  and some Pandalops is   d ispar   were seen. 

D i v e  1112, o f f  Car r   Po in t   (P la tes   7 ,8 ) ,   fo l lowed a muddy bottom 

wi th   bur rows and mounds. Rocky outcroppings and c l i f f s  were  encountered. 

Ctenod iscus   c r i spa tus   ( the  mud s t a r )  was frequent  on  the mud bottom. 

Shrimp d i s t r i b u t i o n  was variable.  Theragra  chalcogramma, Anoplopoma f i m b r a  
( s a b l e f i s h )  , Chionocetes , eel   pouts  , p r i c k l e b a c k s  , burrowing anemones , and 

s n a i l s  were a l s o  seen. In   the  rocky  areas  brachiopods  predominated.  

L i t h o d e s ,   s t a r f i s h ,   s n a i l s ,  anemones,  sea urch ins ,  sea  cucumbers,  shrimp, 

and  barnacles  were  observed. 
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3.2.3 General The pho tog raphs   o f   t he   " t a rge t "   (p la te  13) 
i l l u s t r a t e   t h e   r e l a t i o n s h i p  between l i g h t   t r a n s m i t t a n c e  and v i s i b i l i t y .  

The l i n e s  on t h e   t a r g e t   a r e  8 cm high.  They  were  photographed a t  a 

d i s t a n c e   o f  120 cm with a 35 mm SLR camera ( i ns ide   t he   sub )   us ing  a 50 mm 

l e n s .   I n d i s t i n c t n e s s   o f   t h e   l i n e s   i s   o b v i o u s   a t  50% t ransmi t tance.  The 

l i n e s  become i m p o s s i b l e   t o  see a t  30% t ransmi t tance.  
t 

Pisces   obse rva t i ons   i n  1982 c l e a r l y   i n d i c a t e  a s p a r s i t y   o f   m a r i n e  

l i f e  on d e p o s i t s   o f   f r e s h   t a i l i n g .  Some King  crab,  sea whips,  shrimp, and 

sea  cucumbers  were  seen i n  these  areas,  but   burrows  were  for   the  most  part  

not  observed i n   t h e   f r e s h   t a i l i n g  and t h e  normal n u t r i e n t - r i c h  brown 

c o a t i n g   o f   d e t r i t u s  was absent  f rom  the  surface. 

Shrimp seemed less  abundant on d i v e  1112 t h a n   d u r i n g  a 1976 d i v e   i n  

t h e  same area   (d ive  518) (D. Goyette, EPS - personal   observat ion) .  

Similarly t rawl   data  f rom  nearby H-2 i n d i c a t e   l o w e r  numbers o f   s h r i m p   i n  

October 1981 t h a n   i n  1977. On d i v e  522 i n  1976  20 Para1 i t h o d e s  

carntschatica  (Alaskan  King  crab)  were  observed.  This i s  nea r   d i ve  1106, 
dur ing   wh ich  one P. camtschat ica was seen. None were  observed a t  any  other 

d i v e   s i t e s  on e i t h e r   s u r v e y .  c P. camtaschat ica was o c c a s i o n a l l y   c a u g h t   i n  

t r a w l s  a t  s t a t i o n s  A3 and H3 j u s t  seaward o f   t h e s e   d i v e   s i t e s .   I n  1982 EPS 

c a u g h t   t h i s   c r a b   a t  A 1  (unprepared  data).  Lithodes  aesquispina  (brown 

K ing   c rab)  was observed a t  most d i ve   s i t es   bo th   su rveys .  Most o f  them  seen 

i n  1982 were q u i t e   s m a l l .  A commercial   King  crab  f ishery has been 

e s t a b l i s h e d   i n   t h e   a r e a   s i n c e  1976. 
H y d r o l a g u s   c o l l e i   ( r a t f i s h )  and Squalus acanth ias ( d o g f i s h )  a r e  

uncommon i n   t h i s   a r e a .   B o t h  were caught  near H3 i n  1978 by  Carmichael  and 

B o u t i   l l i e r  (1979), and  an - H. c o l l e i  was caught on a l o n g 1   i n e   i n   A l i c e  A r m  

i n  1975, (O'Connel l  1976). Neither  of  these  species  have been t raw led   by  

EPS nor  have  they  been  observed  from  the  Pisces.  O'Connell  1977 mentions 

the   p resence   o f   l a rge  numbers of   Mer lucc ius  productus  (hake)  i n  A l i c e  Arm. 

Th i s   i s   no t   con f i rmed   by  trawl data  f rom EPS, O'Connell  1976, or  Carmichael  

and B o u t i  11 i e r  1979 o r  by  Pisces  observat ions  by EPS. One - M. produc tus  was 

caught i n  a t r a w l  n e t   a t   s t a t i o n  A2 i n  1977 by EPS. Limanda aspera 
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( y e l l o w f i n   s o l e )  were  comnonly  caught  by  Dobrocky  Seatech  (O'Connell  1976) 

i n  A1 i c e  Arm i n   t r a w l s  and crabt raps,   but  were never  found  by EPS u n t i l  

1982 (unprepared  data). They may frequent  shal lower  water  than  that  

normal ly   t rawled  by EPS. Pandalus  platyceros  (prawns)  were seen i n   l o w  

numbers f rom  the  P isces  in  1976 b u t   n o t   i n  1982. They were caught i n  a 

prawn t r a p  o f f  Randy Creek i n  A1 i c e  A r m  by Cooper and E o u t i l l   i e r  1979 i n  

1978. None were t rawled  by EPS, O'Connel  1  1976, o r  Carmichael and 
Bout i 11 i e r  1979. 
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4. CONCLUSIONS 

4.1 Otter  Trawls 

The  many var iab les   o f   t raw l ing   p rec lude  p rec ise   es t imat ion   o f  

benth ic   popu la t ions .   Comparab i l i t y   o f   these  da ta   to   t rawl   s tud ies  by 

o ther   g roups   in   the  A1 i c e  and Hastings  area i s   f a i r l y  poor.  Dif ferences 

between t rawl   catches  a t   the same s t a t i o n  may be due t o  changes i n   t r a w l  

technique  or  equipment,  or  they may re f lec t   pa tch iness ,  movement, o r  

na tura l   var ia t ion   in   the   popu la t ions   o f   benth ic   o rgan isms.  

S ta t i on  A-3 i s   t h e   r i c h e s t   s t a t i o n   i n   t h i s   s t u d y   a r e a   w h i c h  may 

be a r e s u l t   o f   i t s   s h a l l o w e r   d e p t h  and i t s   l o c a t i o n  a t  the  mouth o f   A l i c e  

Arm. S ta t ions  H-2 and H-3 seem comparable t o   A l i c e  Arm s ta t i ons   bu t  H-1  

and H-4 are   dec ided ly   poorer   in  numbers of  species  caught. 

The area of heavy f r e s h   t a i l i n g   d e p o s i t i o n   i n  A i  i c e  A r m  was not  

extens ive enough i n  October 1981 t o  cover   the  ent i re   area  t rawled  a t  A-1, 
a l t h o u g h   l i g h t   d e p o s i t i o n  measured  by  sediment chemistry was general 

throughout  the  area. Hence we would  not  expect, and i n   f a c t   d i d   n o t  see, 

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

4.2 Pisces D i  ves 

Observations  from  the  Pisces IV submarine  reveal an impacted 

ep ibenth ic  community and a severely  reduced  infaunal community (as 

i n d i c a t e d  by the lack  o f  burrows) i n   t h e  area o f  heavy r e c e n t   t a i l i n g  

deposit ion,  though  moti le  organisms  occurred i n   t h i s  area (e.g. crab, 

shrimp, and f i s h ) .  

Shrimp dens i ty  appeared  lower o f f   Ca r r   Po in t   i n   Has t i ngs  Arm i n  

1982 compared w i t h  1976. A1 so,  throughout  the  area,  King  crab seemed 

fewer i n  number and srnal l e r   g e n e r a l l y   i n  1982 perhaps as a r e s u l t   o f  

commerci a1 crab fi shi  ng. 
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A P P E N D I X  I: TRAWL COORDINATES, 1980 - 81 
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APPENDIX I .  TRAWL  COORDINATES, 1980 - 81 

TRAWL NO. DATE DEPTH (Meters) LATITUDE LONGITUDE 

ALICE ARM 27/05/80 START: 183 55" 27. O O ' N  129" 30.33'W 
A-1-1 FINISH: 110 55"  27.28'N  129" 29.66 'kl 

-1 I 27/05/80 START: 155 55" 26.95 'N  129" 30.46'W 
:FINISH: 104 55"  27.23'N  129" 29.73 ' w 

14/10/80 START: - - 
FINISH: - - 

-I 31/05/81 START: - 55"  26.68'N  129" 32.62 ' W  
FINISH: - 55" 26.68'N  129" 31.76'W 

-I I 31 /05/81 START: - - 
FINISH: - - 

-111 02/06/81 START: - 55" 26.70 'N 129" 33.10'W 
FINISH: - 55"  26.73'N  129" 31.70 ' W 

-I 24/10/81 START: 240  55" 26.78 'N 129" 31.23 ' W 
FIN ISH: 192 55"  26.93'N  129" 30.43 ' W  

-I I 24/10/8 1 START: 220 55"  26.47'N  129" 32.58 'k' 
FINISH: 194 55"  26.50'N  129" 31.80'W 

-I I 1  26/10/81 START: 209 55" 26.85'N  129" 30.87 ' W 
FINISH:  161  55"  27.05'N  129" 30.10'W 

A-2-1 24/ 1 0/8 1 START: 380 55" 27.10'N  129" 35.90 ' W  
FINISH: 273 55"  27.17'N  129" 35.05'W 

-11 25/10/81 START: 377 55"  27.10'N  129" 36.10'W 
'FINISH: - 55"  27.10'N  129" 36.92'W 
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APPENDIX  I: TRAWL COORDINATES, 1980 - 81 
(cont inued)  

~~ 

LO FIG I TUDE 

A-3 25/05/80 START: 82 55" 24.70 'N  129" 40.72 ' W 
' F I N I S H :  - 55"  24.25'N  129" 41.08'W 

-I 14/10/80 START: - - 
F I N I S H :  - - 

-11 14/10/80 START: - - 
FINISH: - - 

03/06/81 START: - 55" 24.63 'N  129" 40.80 ' W  
FINISH: - 55"  24.10'N  129" 41.00 ' W  

25/10/81 START: - 55"  24.60'N  129" 40.80 ' W 
FINISH: - 55"  24.15'N  129" 41.CO'W 

HASTINGS ARM 
H-1 25/1 C/81 START: 236 55"  35.10'N  129" 47.60 ' W 

FINISH:  251  55"  34.60'N  129" 47.70 ' W  

H-2  25/10/81 START: 293 55" 29.50 ' N  129" 45.80 ' W  
FINISH: 285 55"  29.05'N  129" 45.50 ' W  

H-4 26/05/80 START: 90 55" 23.72'N 129" 49.40'W 
FINISH: 91 55" 24.32'N  129" 49.40 ' w 
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APPEND I X I 1  

TRAWL DATA - 1980-81 
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AREA M I C E  ARM STATION A-1-1 DATE 27/5/80 

SPECIES COWON NAME NO. WT. (9 )  REMARKS 
~~ 

ARTHROPODA - CAR IDEA 
Pandalops is   d i spar  
Panda1 u s   b o r e a l i s  
unknown s h ri mp 

ARTHROPODA - ANOMURA 
hermit  crab 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

ECHINODERMATA - HOLOTHUROIDEA 
C h i r i d o t a  s p .  

CHORDATA - PISCES 
Atheresthes s tomias  
Gadus macrocephalus 
Lumpene l la   l ong i ros t r i s  
Lyopse t ta  exilis 
Theragra  chal cogrannna 

sidestripe shrimp 3 
pink  shrimp 16 

10 

1 

Tanner  crab I 

2 

arrowtooth flounder 2 
Paci f i  c cod 1 3880 
longsnout pri cklebatk 2 
slender  sol  e 1 
walleye pol lock 3 
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SPECIES COmON "E NO. WT.(g) REMARKS 

PORIFERA 
CNIDARIA - Aothozoa 

Sty la tu l   idae 

BRACHIOPODA 

ANNELIDA - Hirudinea 
Marsipobdel la   saccula ta  

ARTHROPODA - CARIDEA 
Crangon c o m u n i s  

Panda lops i s   d i spar  
Panda1 us borealis 
unknown shrimp 

ARTHROPODA - ANOMURA 
Li thodes   aequisp ina  

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

ARTHROPODA - Ci r r i p e d i  a 

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  

ECHINODERMATA - HOLOTHUROIDEA 
C h i r i d o b   s p .  
Molpadia  intermedia 

CHORDATA - PISCES 
Hippoglosso ides   e l lasodon 
Lumpene l la   l ong i ros t r i s  
Lycodes   d iapterus  
Theragra  chal c o g r a m  

much 

sea whips 3 

61 366 a t t .   t o   l g .   ba rnac les  

sev. 

c o m n  two-spi ned 
crangon 1 2 

s ides t r ipe  shrimp 4 67 
pink  shrimp 66 138 

34  37 

brown King  crab 2 4656 

Tanner crab 4 1119 

barnacles - la rge  sev. 

mud s t a r  16 

10 
12 

f lathead  sole 2 549 
longsnout  prickleback 5 221 
b l  ack eelpout 1 65 
wal  leye  pol 1 ock 2 422 

r 
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AREA MICE ARM STATION A - 3  DATE 25/5/80 

SPECIES c o r n  NAME NO. Yf.(g) REMARKS 

ARTHROPODA - CARIDEA 
Crangon  comnunis 

Pandal  us danae 
Pandalops is   d i spar  
Pandalus   boreal i s  
Pandal  us  hypsinotus 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

C r o s s a s t e r   p a p o s i s  
C tenod i scus   c r i spa tus  
Sol a s t e r  dawsoni 

Gorgonocephal  us  eucnemis 

Molpadia  intennedia 
P a r a s t i c h o p u s   s p .  ? 

Strongy locen t ro tus   pa , l l i dus  

Agonus ac ipenser inus  
Hippoglossoi  des  e l l  asodon 
Lepi   dopset  ta bi 1 i n e a   t a  
Leptocot tus   armatus  
Lycodes brevipes 
Microstomus p a c i f i c u s  

ECHINODERMATA - ASTEROIDEA 

ECHINODERMATA - OPHIUROIDEA 

ECHINODERMATA - HOLOTHUROIDEA 

ECHINODERMATA - ECHINOIDEA 

CHORDATA - PISCES 

comon  two-spi ned 

coons t ri pe  sh ri mp 
sidestr ipe  shrimp 
p i  nk shrimp 
humpback shrimp 

Tanner crab 

crangon 

rose  star 
mud s t a r  

basket   s tar  

whi te  sea urch in  

sturgeon  poacher 
f l  athead sol e 
rock  sole 
staghorn  sculpin 
s h o r t f  i n eel  pout 
Dover so le 

197 270 

3 
178 1907 
299 770 

7 102 

5 1366 

1 
1 
1 

11 

1 
sl, 

18 

.#. 

2 92 
13 1837 
1 342 
2 
9 413 
5 521 

sma 1 1 

Myoxocephalus  palyacanthacephalus great   scu lp in  2  2624 
Theragra  chal cogramma walleye pol lock.   juv.  51  1311 

adu l t  2 512 
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AREA HA-ARM ' STATION H- A DATE 7i ; l f~sn 

NO. WT. (9 )  REMARKS 

ARTHROPODA - CARIDEA 
Crangon communis 

Panda lops i s   d i spar  
Pandalus   boreal i s  
Panda1 us hyps ino tus  
Panda? i d  

ARTHROPODA - BRACHYURA 
Chionoce tes b a i r d i  

CHORDATA - P I S C E S  
Bothrocara mol 1 e 
Cymatogaster  aggregata 
Microstomus  pacif icus 
Theragra chalcogrannna 

comnon two-spi ned 

sidestripe shrimp 
pink  shrimp 
humpback shrimp 

crangon 

Tanner  crab 

s o f t  eelpout 
shiner seaperch 
Dover sole 
walleye pol lock 

7 

22 
3242 

9 
10 

1 

10 
1 
5 

134 

8 

58 
10,116 

187 
22 small 

337 

288 
23 
266 

1999 

f 
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SPECIES COWON NAME NO. UT. (9 )  REMARKS 

MOLLUSCA - GASTROPODA 
unidentified  snail #1 

" #2 
" #3 

MOLLUSCA - PELECY PODA 
Yo1 d i a   t h r a c i a e f o r m i s  or 

unidentified  bivalve 
m n   t e r e y e n s i s  

ANNELIDA - Hirudinea 
M a r s i p b d e l l a  s a c c u l a t a  

ARTHROPODA - CARIDEA 
Eualus  s u c k l e y i  
Panda lops i s   d i spar  
Panda1 u s   b o r e a l i s  

ARTHROPODA - ANOMURA 
Li thodes   aequisp ina  

hermi t crabs 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

ECH I NODE  RMATA - ASTER0 I DEA 
Ctenod i scus   c r i spa tus  

CHORDATA - PISCES 
Lumpene l la   l ong i ros t r i s  
Lycodes   d iapterus  
Micros tomus  pac i f icus  
N e c t o l i p a r i s   p e l a g i c u s  
T h a l e i c h t h y s   p a c i f i c u s  

short-scaled eual id 
sidestripe shrimp 
pink  shrimp 

brown  King crab 

Tanner  crab 

mud star 

longsnout prickleback 
black eelpout 
Dover sole 
tadpol e snai 1 fish 
eulachon 

8 
1 
1 

26 

1 

1 

7 12 
35 391 
43 173 

1 1186 

10 

1 297 

many 785 

3 129 
1 52 
1 1084 
4 8 
1 
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AREA ALICE ARM STATION A-3- I DATE 14/10/80 

SPECIES COWON NAME NO. UT. (9) REMARKS 

CNIDARIA - Anthozoa 
Ac t i n ia r i a  

BRACHIOPODA 

MOLLUSCA - GASTROPODA 
un iden t i f i ed   sna i l  #4 

ANNELI DA - POLYCHAETA 

ARTHROPODA - CARIDEA 
Crangon  communis 

Panda lops i s   d i spar  
Pandalus  boreal is  
Pandalus  hypsinotus (?) 
Pasiphaea  pac i f ica  

Shrimp: unknown 

ARTHROPODA - BRACHYURA 
Chi  onoce tes ba.i rdi 
Hyas 1 y r a t u s  

ECHINODERMATA - ASTEROIDEA 
C r o s s a s t e r  paposis 
C t e n o d i s c u s   c r i s p a t u s  
H e n r i c i a   s p .  
Pseudarchas ter  parelli 

comon  two-spined 

sidestr ipe  shrimp 
pink  shrimp 
humpback shrimp 
glass  shrimp 
shrimp #1 
shrimp #2 
shrimp #3 
shrimp #4 
shrimp 15 
shrimp #6 
shrimp #7 
shrimp #8 
shrimp 19 

Crangon 

Tanner crab 
lyre crab 

rose s t a r  
mud s t a r  
b lood  s tar  

1 

4 

2 

1 

500 

32 
1578 

7 
4 

13 
1 
3 
6 

33 
4 
1 
1 
1 

4 
17 

6 
1 
3 
1 

44 7 

318 

117 
3773 2.39 g. each 

934 
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SPECIES COrnON NAME NO. YT.(g) REMARKS 

ECHINODEMTA t OPHIUROIDEA 
Gorgonocepbal us cucnemis 

ECHINODERMATA - HOLOTHUROIDEA 
Parast ichopus  sp.  

ECHINODERMATA - ECHINOIDEA 
Strongylocentro tus   sp .  

CHORDATA - PISCES 
Agonus acipenserinus 
Sippogl   ossoides  e l l  asodon 
Xnopset   ta   ischyra 
Lep idopse t ta   b i l inea ta  
Lmpenus  maculatus 
Microstomus  pacificus 
W e c t o l i p a r i s   p e l a g i w  
Parophrys ve ta  us 
Theragra  chal cogranma 

basket star 
brittle  stars 

unknown sculpin #l 
Flyoxocephal us po lyacanthocepha l  us 

sturgeon poacher 
flathead sole 
hyb ri d sol e 
rock sole 
daubed shanny 
Dover sole 
tadpole snailfish 
Engl ish sol e 
walleye  pollock 

2 
7 

32 

12 

21 
4 
1 
3 
1 
1 
1 

21 
44 
14 
1 

310 
457 
118 

1152 

65 
2 

2834 
2249 

32 0 
794 
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AREA ALICE ARM STATION A-3-11 MTE 14/10/80 

SPECIES ComoN NAME NO. UT. (9) REMARKS 

ARTHROPODA - CARIDEA 
Crangon communis 

Eual us   suck ley i  
Panda lops i s   d i spar  
Panda1 u s   b o r e a l i s  
Pandalus  hypsinotus 
Pas iphaea   pac i f i ca  
Shrimp: unidentified 

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  
Pseudarchas ter  parelli 

ECHINODERMATA - OPHIUROIDEA 
Gorgonocephalus  eucnemis 

ECHINODERMATA - HOLOTHUROIDEA 
Paras ti chopus s p .  

CHORDATA - PISCES 
Lycodes brevipes 
L y o p s e t t a   e x i l i s  
Parophrys vet ul  us 
Thezagra  chal cograrnma 
unknown scul pi n 

cohon two-spined 

short-scaled eual id 
sidestripe shrimp 
pink  shrimp 
humpback shrimp 
glass shrimp 
shrimp #1 
shrimp #4 
shrimp #6 
shrimp #8 

Crangon 

mud star 

basket star 

shortfin  eelpout 
slender sole 
Engl i sh sol e 
walleye  pollock 

81 76 

10 
16 

2 
10 
1 
3 
2 
1 

340 1157 

6 

1 

17 

1 102 
6 1233 
1 271 
18 1034 
1 
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AREA A L I C E  ARM 2 STATION A-1-I DATE 31/5/81 

S P E C I E S  COWON NAME NO. WT.(g) REMARKS 

MOLLUSCA - GASTROPODA 
Col us   ha l l  i 
unknown snail A 

MOLLUSCA - PELECYPODA 
Y o l d i a   t h r a c i a e f o n n i s  or 

m n  tere yens i  s 

ARTHROPODA - CARIDEA 
Panda lops i s   d i spar  
Pandalus   boreal i s  
Pas iphaea   pac i f i ca  

Hall's colus 3 
1 

sidestripe shrimp 
pink  shrimp 
glass shrimp 

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  mud star 

ECHINODERMATA - HOLOTHUROIDEA 
C h i r i d o t a  s p .  
Molpadia  intennedia 

CHORDATA - PISCES 
Clupea  harengus  pal lasi  Pacific herring 

6 

8 129 
2 8 
sev. 

sev. 

num. 
1 

1 
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AREA ALICE  AlFl  STATION A-1-1 I DATE 31/5/81 

SPECIES COMON NAME NO. Wf.(g) REMARKS 

MOLLUSCA - GASTROPODA 
Col u s  halli 
unknown snail A. 

MOLLUSCA - PELECYPODA 
Macoma sp. 
N u c u l a n a  p e r n u l a  
Yoldia thraciaeformis or 

mon tereyensi s 
ARTHROPODA - CARIDEA 

Crangon communis 

Pandalopsis dispar 
Panda1 u s  borealis 
Pasiphaea pacifica 

ARTHROPODA - ANOMURA 
hermit crabs 

ARTHROPODA - BRACHYURA 
Chionocetes bairdi 

ECHINODERMATA - ASTEROIDEA 
Ctenodiscus crispatus 
Solaster dawsoni 

ECHINODERMATA - HOLOTHUROIDEA 
Chir idota  sp. 
Parastichopus sp. 
small Molpadia-1 i ke 

CHORDATA - PISCES 
Bathyagonus nigripinnis 
Lycodes brevipes 
juvenile  eelpout 

c 

H a l  1 ' s  col us 

common two-spi ned 

sidestripe shrimp 
p i n k  shrimp 
glass shrimp 

c ra n gon 

Tanner crab 

mud s t a r  

blackfin poacher 
shortfin eelpout 

1 
4 

3 
2 
I 

2 

2 
1 
1 

7 

3 

nun. 
1 

nun. 
2 
i 

1 22 
1 67 
1 
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SPECIES COWON NAME NO. UT.( g) REMARKS 

CNIDARIA - Anthozoa 
Ac t in i a r i a  

Colus halli 
unknown s n a i l  A 

MOLLUSCA - GASTROPODA 

MOLLUSCA - PELECYPODA 
Nucul ana pernula 
Y o l d i a   s c i s s u r a t a  
Y o l d i a   t h r a c i a e f o n n i s  or 

mon tere yens i  s 
ARTHROPODA - CARIDEA 

Panda lops i s   d i spar  
Panda1 u s   b o r e a l i s  
Pas iphaea   pac i f i ca  

ARTHROPODA - ANOMURA 
L i  thodes   aequisp ina  
hermit  crab 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  

ECHINODERMATA - HOLOTHUROIDEA 
C h i r i d o t a   s p .  
Molpadia  intermedia 

I P a r a s t i c h o p u s   s p .  

CHORDATA - PISCES 
Lumpene l la   l ong i ros t r i s  
Lycodes brevipes 
N e c t o l i p a r i s   p e l a g i c u s  

Hal 1 ' s col us 

1 

23 
1 

1 
7 

39 

s i d e s t r i p e  shrimp 37 522 
p i n k  shrimp 52 179 
glass   shr imp 2 

brown King crab 1 
1 

Tanner  crab 14 

mud s t a r  num. 

num. 
sev. 
num. 

longsnout  prickleback 1 32 
shor t f in   ee lpou t  1 63 
tadpol e snai  1 fish 1 
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SPECIES co)II)11oNw NO. YT.(g) REMARKS 

MOLLUSCA - GASTROPODA 
unknown snai 1 

MOLLUSCA - PELECYPODA 
unknown clam 

ARTHROPODA - CARIDEA 
Cran gon comun i s  

Panda lops i s   d i spar  
Panda1 us  b o r e a l i s  
Pandalus  hypsinotus 
unknown shrimp A 
unknown shrimp B 

ARTHROPODA - ANOMURA 
Yunida  quadrispina 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  
Hyas l y r a t u s  

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  

ECHINODERMATA - OPHIUROIDEA 
Gorgonocephal us eucnemis 

ECHINODER’IATA - HOLOTHUROIDEA 
Paras ti chopus sp. 

ECHINODERMATA - ECHINOIDEA 
S t r o n g y l o c e n t r o t u s   p a l l i d u s  

CHORDATA - PISCES 
Astero theca   a lascana 
Eopse t ta  jordani 
Lycodes brevipes 
L y o p s e t t a   e x i l i s  
Parophrys  vetulus 
Theragra  chalcogramma 
unknown s cul pi n 

comnon two-spi  ned 

sidestripe shrimp 
p i n k  shrimp 
humpback shriinp 

crangon 

squat 1 obs ter 

Tanner  crab 
lyre crab 

mud star 

basket star 

white  sea  urchin 

gray starsnout 
Petrale  sole 
shortfin eelpout 
slender  sole 
English sole 
wall eye pol 1 ock 

1 

1 

84 100 

10 180 
293 1172 

8 197 
2 
1 

3 

1 
1 

4 

8 

4 

3 
12 828 
15 581 
1 23 
4 1003 

47 2687 
3 
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AREA RM STATION A-1-1 DATE 7 4 / w 8 1  

SPECIES ComoN NAME NO. UT.( 9) REMARKS 

CNIDARIA - Anthotoa 
A c t i n i a r i a  

MOLLUSCA - GASTR9PODA 
C o l  us ha1 1 i 
Neptunea l y r a t a  
Neptunea s p .  
unknown s n a i l  A 
unknown sna i l  B 

MOLLUSCA - PELECYPODA 
Macoma s p .  
Nuculana  pernula 
Y o l d i a  scissurata 
Y o l d i a   t h r a c i a e f o n n i s  or 

mon tere y e n s i s  

ANNELIDA - POLYCHAETA 
Nephthyidae 

ARTHROPODA - CARIDEA 
Crangon mmunis 

Panda lops i s   d i spar  
Panda1 us   boreal  i s  

ARTHROPODA - ANOMURA 
hermi t crab 

ARTHROPODA - BRACHY URA 
Chionoce te s   ba i rd i  

ECHINODERMATA - ASTEROIDEA 
Ctenod i scus   c r i spa tus  

ECHINODERMATA - HOLOTHUROIDEA 

d ia   ' q t enned ia  Yr i 
C h i r i d o t a  sp. 

un own w I t e  Cucumaria-1 i ke 

Ha l  1 ' s co l  us 
r idged whelk 

1 

85 
28 

5 
1 
1 

63 
1 
6 

2 22 

1 

c m n  two-spined 2 
crangon 

sidestr ipe  shr imp 8 
pink  shrimp 1 

4 

Tanner crab (mal e)  2 

mud s t a r  2 389 8 

85 

55 3 
69 5 
139 

n r .  P o l i n i c e s  b u t  m a l  
11 II II I I  

255 
1 

19 
480 

4 

1.01 
6 

962 

4633 
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AREA ALICE AM STATION '-'-I1' DATE 26/10/81 - 

SPECIES COWON NAME NO. WT.(g) REMARKS 

MOLLUSCA - GASTROPODA 
colus h a l l i  
Nept  unea 1 yra ta 

MOLLUSCA - PELECYPODA 
Macoma s p .  
Y o l d i a   s c i s s u r a t a  

ARTHROPODA - CAZIDEA 
Pandalus borealis 
Pasi phaea paci f i ca 
unknown shrimp A 
unknown shrimp B 

ARTHROPODA - ANOMURA 
Munida g u a d r i s p i n a  

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  

ECHINODERMATA - HOLOTHUROIDEA 
Molpadia i n t e r m e d i a  

CHORDATA - PISCES 
Bothrocara m o l l e  

H a l  1 ' s col us 
ri dged whe 1 k 

pink shrimp 
g l a s s  shrimp 

squat lobster 

mud star 

10 
2 

7 
15 

many 

9 

soft ee 1 pout 1 

68 
19 

46 
38 

3 
1 

4 

234 3 

69 

3 
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SPECIES COWON NAME NO. WT. (9) REMARKS 

MOLLUSCA - GASTROPODA 
Col us ha1 li  
unknown snai 1 

MOLLUSCA - PELECYPODA 
Y o l d i a   s c i s s u r a t a  
Yo ld ia   thrac iae formis  or 

m n t e r e y e n s i s  
ARTHROPODA - CAR1 DEA 
Pandalopsis d i s p a r  
Panda1 us borealis 
Pas iphaea   pac i f i ca  

ARTHROPODA - ANOMURA 
L i  thodes  aequispina 

ARTHROPODA - BRACHYURA 
Chionoce te s   ba i rd i  

ECHINODERMATA - ASTEROIDEA 
Ctenod i scus   c r i spa tus  

ECHINODERMATA - HOLOTHUROIDEA 
Parast ichopus s p .  

CHORDATA - PISCES 
Bathyagonus  nigripinnis  
Lumpenel la   longiros tr i s  
Lycodes brevipes 
N e c t o l i p a r i s   p e l a g i c u s  
unknown f ish 

Hall 's colus 3 15 
1 

1 6 
4 7 

sidestripe shrimp 12  168 3 w i t h  roe 
pink  shrimp 5 15 
glass shrimp 3 

brown King crab 1 1998 

Tanner crab 1 4 10 

mud star  sev. 352 

9 296 

blackfin poacher 1 13 
longsnout  prickleback 2 79 
shortfin  eelpout 1 44 
tadpole  snai 1 f i  sh 1 5 

1 
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AREA ALICE ARM STATION A-2- I I 81 

~~ 

SPECIES COmoNNAME NO. UT. (9) REMARKS 

BRACHIOPODA 4 

C o l  us ha1 1 i Hal  1 's col us 15 
MOLLUSCA - GUTROPODA 

unknown snai l  5 

YOLLUSCA - PELECYPODA 
Yo1 d i  a s ci ss urd t a  
Yold ia   thrac iaeformis  or 

montereyensis 
ANNELI DA - POLYCHAETA 

Pol ynot dae 

4 
21 

1 

ARTHROPODA - CAR1 DEA 
Pandalopsis  dispar sidestr ipe shrimp 64 
Panda1 us   borea l i s  pink shrimp 28 
Pasiphaea  pac i f ica  glass shrimp 1 
unknown shrimp A 1 
unknown shrimp B 1 
unknown shrimp C 1 

ARTHROPODA - ANOMURA 
Li thodes aequispina brown King  crab  2 
hermi t crab 9 

ARTHROPODA - BRACHYURA 
Chionocetes   bairdi  Tanner  crab 

ECHINODERMATA - ASTEROIDEA 
Ctenodiscus   cr i spatus  mud s t a r  

ECHINODERMATA - HOLOTHUROIDEA 
Paras t ichopus   sp .  

1 

num. 

sev. 

CHORDATA - PISCES 
Bothrocara molle soft eelpout 1 
Hemitr ipterus bolini b i  gmouth scul pT n 1 
Lumpenella l o n g i r o s t r i s  longsnout p r i  ckleback 9 
Nec to l ipar i s   pe lag icus  tadpole  snai l f ish 1 

19 

92 
15 

19 
33 

606 
115 

3 76 

46 

927 

989 

15 
49 1 
3 15 

9 
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AREA ALICE ANI STATION A-3 DATE 25/10/81 

. 
SPECIES c o r n  NAME NO. UT. (9) REMARKS 

CNIDAqIA - Anthozoa 
Sty1 a t  u l  i dae sea whips 2 

ANNEL I D A  - POLY CHAETA 
Pol ynoi dae 2 

'ARTHROPODA - CAR1 DEA 
Crangon  communis common two-spi  ned 50 

Pandalops is   d i spar  sidestr ipe  shr imp 15 211 
Pandalus   boreal i s  pink  shrimp 1455 
Pas iphaea   pac i f i ca  glass  shrimp 3 
unknown shrimp A 3 
unknown shrimp B 1 

Cranqon 

ARTHROPODA - BRACHYURA 
Chionocetes b a i r d i  Tanner crab 
Hyas 1 y r a   t u s  lyre crab 

ECHINODEWATA - ASTEROIDEA 
Ctenod i scus   c r i spa tus  mud s t a r  
near Henricia (but  to0  pal63 

ECHINODERHATA - OPHIUROIDEA 
Gorgonocephalus  eucnemis basket   s tar  

ECHINODERMATA - HOLOTHUROIDEA 
C h i r i d o t a   s p .  
P a r a s t i c h o p u s   s p .  

ECHINODERMATA - ECHINOIDEA 
S t r o n g y l o c e n t r o t u s  

droeba chi ensi s green sea u rch in  
S t r o n g y l o c e n t r o t u s   p a l l i d u s  white sea u rch in  

Das ycot t u s  se t i g e r  sp i  nyhead s c u l   p i  n 
Eopse t t a   j o r d a n i  pe t ra le   so le  
Lycodes brevipes shor t f i n   ee lpou t  
Parophrys   ve tu lus  Engl i sh sole 
Thera  gra cha 1 cogramma wa l l  eye pol  1 ock 
unknown f i sh 
unknown poacher 

CHORDATA - PISCES 

5 564 
4  3 

21 24 
1 

3 
5 36 0 

nanv 
31  2272 

-2 69 
22  736 

3 104 
7 749 
.6 280 
5 726 
28 3343 
1 
1 

(small , smel t - 1  i ke)  
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AREA H A S T I  NGS ARM STATION H- 1 DATE 25/10/81 

SPECIES COWON NAME NO. UT. (9) REMARKS 

ARTHROPODA - CARIDEA 
Crangon  communis 

P a n d a l o p s i s   d i s p a r  
P a n d a l u s   b o r e a l i s  
unknown shrimp A 
unknown shrimp B 

a ARTHROPODA - AN0t’;lRA 
hermit  crab 

ARTHROPODA - BRACHYURA 
Hyas 1 y r a   t u s  

ECHINODERMATA - ASTEROIDEA 
C t e n o d i s c u s   c r i s p a t u s  

ECHINODERMATA - HOLOTHUROIDEA 
Molpadia   in termedia  

CHORDATA - PISCES 
B a t h y a g o n u s   n i g r i p i n n i s  
D a s y c o t t u s   s e t i g e r  
N e c t o l i p a r i s   p e l a g i c u s  

comon  two-spined 
Crangon 

sidestripe shrimp 
pink  shrimp 

lyre crab 

mud star 

blackfin poacher 
spi nyhead scul p i  n 
tadpole snailfish 

6 8 

179 1019 
256 872 

1 
2 

2 6 

1 137 

3 12 

2 40 

2 15 
1 18 
1 5 
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AREA HASTINGS ARM STATION H-2 DATE 25/10/81 

SPECIES COrnON NAME NO. WT. (9) REMARKS 

MOLLUSCA - GASTROPODA 
Colus halli 
Neptunea 1 yra ta 

MOLLUSCA - PELECYPODA 
Yoland ia   s c i s sura ta  
Y o l d i a  thraciaeformis or 

montereyensis  
ARTHROPODA - CARIDEA 

Panda lops i s   d i spar  
Pandalus borealis 

ARTHROPODA - AN@?!RA 
hermit crabs 

ARTHROPODA - BRACHYURA 
Chionocetes   ba ird i  

FrHINODERMATA - ASTEROIDEA 
Ctenod i scus   c r i spa tus  
near Mediaster  b p .  

ECHINODERMATA - HOLOTHUROIDEA 
Chi ri dota s p  . 
Molpadia  intennedia 

CHORDATA - PISCES 
Bathyagonus  nigripinnis  
R a j a   s t e l l u l a t a  

Hal 1 I s col us 
ri dged whelk 

9 55 
4 92 

1 7 
21 56 

sidestripe shrimp 45  244 
pink shrimp 11 45 

Tanner crab 

mud star 

4 

12  2754 

many 5772 
2 

many 
1 

b lackf i  n poacher 1 19 
s tarry   skate  1 200 
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APPENDIX 111: PISCES I V  DIVING  OBSERVATIONS 
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APPENDIX 111: PISCES I V  DIVING OBSERVATIONS 

DIVE 1102:  1030, 8 J u l y  1982. 

PILOT: R. Tay lo r  

OBSERVERS: D. Goyette, R. Hinder 

POSITIONS: s t a r t  - 55"26.96'NY 129'30.63'W 
55"27.30'N,  129'29.61'W 
55"27.30'N,  129'29.43'W 

f i n i s h  - 55"27.19'NY  129'29.19'W 

OBSERVATIONS: 
- t u r b i d   a t   s u r f a c e .  

8.5 m - h a l o c l i n e  - f i n e   p a r t i c l e s   i n  suspension. 

t o  60 m - f ine   par t i c les ,   c tenophores ,   chaetognaths ,  Cyanea , a few 

euphausids. 

60 m - more  ctenophores seen. 

89 m - grey  haze, v i s i b i l i t y  4-5 ft. 
100 m - very  murky. 

102 m - extremely  murky. 

107 m - reached  bottom - steep  s lope - f r e s h   t a i l i n g ,  amphipods i n   w a t e r  

c o l  umn . 
90 m - course 060" - sea whip i n   f r e s h   t a i l i n g  - r i p p l e s  on sur face.  

61 m - some smal 1 shrimp - a l t e r e d   c o u r s e   t o  090" ( t oward   no r th  

shore) . 
97 m - sub  frame c l e a r l y  v i  s i   b l e  - water  murky  grey. 

75 m - recontacted  bottom. 

90 m - a g a i n   c o n t a c t e d   b o t t o m ,   v i s i b i l i t y  8 ft. 

75 m - bottom - o l d   t a i l i n g   o r   n a t u r a l  sediment - s u r f a c e   l i g h t  brown, 

some burrows and animal   t racks.  

- Chionocetes b a i r d i ,  Lithodes  aequispina,  Pandalus  hypsinotus  and 
J 
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Panda1  us b o r e a l   i s .  

- p o s i t i o n  - K 6.5. 

- new bear ing  looo. 
39 m - sea  urchins,   occasional   L i thodes  aequispina,   Pandalus  boreal is ,  

sole ,   smal l   Chionocetes  ba i rd i ,   pr ick lebacks,   p ink and whi te  sea 

anemones,  small  tubes  protruding  from  substrate. 

c 
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D I V E  1103:  1425, 8 J u l y  1982. 

PILOT: R. Tay lo r  

OBSERVERS: D. Goyette, D. DeMi 11 

POSITIONS:  s t a r t  - 55'26.92'NY 129'29.56'W 

55'26.85'NY 129'29.63'W 

f i n i s h  - 55'26.92'NY 129'29.56'W 

OBSERVATIONS: 

- surface  water  murky. 

38 m - bottom - v i s i b i l i t y  good. 

- ee l   pout  , Hyas l y r a t u s  , Li   thodes  aequisp ina , Chionocetes b a i  r d i  , 
pandal id  shr imp. 

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

on sur face.  

- Ran west  para1  le1 t o  shore,  found 6 i n c h   p i p e   ( c e n t r e   o f   s m a l l  

bay  west o f   o u t f a l l  ). 
- R e t u r n e d   e a s t   t o   f i n d   o u t f a l l   p i p e  a t  35 m y  edge o f   t u r b i d i t y  

c loud  encountered   w i th   b i l low ing   c louds .  

- Dive  cancel led due t o  poten t ia l   hazard   f rom  ropes   a t tached  to  

the  p ipe  anchors.  

8 

. 

J 
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D I V E  1104:  0919, 9 J u l y  1982. 

PILOT: J. Oszust 

OBSERVERS: D. Goyette, F. Hickey 

POSITIONS: s t a r t  - 55026.701N,  129'31.85'W 

f i n i s h  - 55"26.77'NY 129O31.58'W 

OBSERVATIONS: 
- water  murky a t  sur face.  

13 m - wa te r   c lea r  - f i n e  suspended p a r t i c l e s .  

86 m - grey ish-wh i te   appearance  to   water   co lumn,   la rger   par t i c les  same 

as   sha l l  ower. 

104 m - s t rands   i n   wa te r .  

155 m - l a r g e  numbers o f   s t r a n d s  and p a r t i c l e s ,   v i s i b i l i t y  about  10 

f e e t ,  no f u r t h e r   e v i d e n c e   o f   t u r b i d i t y   f i e l d .  

250 rn - murky. 

272 m - o c c a s i o n a l   s m e l t - l i k e   f i s h ,   h y p e r i d  amphipods. 

274 m - bottom - f r e s h   t a i l i n g s ,   s u r f a c e   r i p p l e d ,   f e a t u r e l e s s ,  no 

burrows,   occas ional   chunks  o f   c lay.  

- some Pandalus  boreal is ,  one pr ick leback ,   co i led   b rown/b lack  

nemertean worms  on surface. 
- v i s i b i l i t y   a b o u t  6 f e e t .  

- l e f t  bottom. 

269 m - becoming  murky. 

h i g h e r  - extremely  murky - v i s i b i l i t y   n i l .  



- 55 - 

DIVE 1105 1325, 9 July 1982. 

PILOT: R. Tayl or 

OBSERVERS: R. Hinder, L. McLeod 

POSITIONS: s t a r t  - 55O27.55'NY  129"29.52'W 
- 55°27.651N, 129'29.36'W 
- 55O27.63'NY  129O29.26'W 
- 55O27.73 IN, 129O29.26 ' W  

finish - 55O27.49'NY 129"29.52'W 

OBSERVATIONS: 
- murky a t  surface. 

11 m - halocline. 
40 rn - larger white particles begin showing up. 
70 m - odd ctenophore , particles as a t  40 m. 
99 m - bottom - course  set a t  040". 

- numerous  burrows and tracks,  similar t o  dive 1102, grey sediment 
with brown coating , sea whips (smal 1 ) . 

- ctenophores  in  water. 
- v i s ib i l i t y  about 5 feet .  

97 m - some  smal 1 logs and branches , 1 oose 'Fucus. 
- very few shrimp, some Chionocetes b a i r d i  , and eel  pouts. 

94 m - King crab,  sea whips very common, v i s i b i l i t y  2 m. 
1 arger burrows more shrimp (mostly  Pandalopsis  dispar, some 
Pandal us hypsinotus , Pandal us boreal i s  and others). 

78 m - changed course t o  120'. 
1 a te r  - changed course t o  0". 

- chaetognaths and euphausids  in  water. 
79 m - 2 Therasra chalcogramma. 

v i s ib i l i t y  improving. 
92 m - changed course t o  245O. 

- sea whips dense,  several  Pandalopsis  dispar. 
98 m - encountered humps about 3 f t .  high and 20 f t .  a p a r t .  

- no shrimp,  fewer  sea whips t h a n  earl  ier. 

. 
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DIVE 1106: 0915, 10 J u l y  1982. 

PILOT: R. Tay l   o r  

OBSERVERS: D. Goyette, D. DeMi 11 . 
POSITIONS:  s t a r t  - 55°25.711N, 129'40.23'W 

- 55O25.42'N, 129"40.13'W 

- 55°25.131N, 129'40.14'W 

f i n i s h  - 55'25.08'N,  129"40.45'W 

OBSERVATIONS: 

- some s u r f a c e   t u r b i d i t y .  

8 m - h a l o c l i n e .  

lower  - f i n e   p a r t i c l e s ,   s t r a n d s  (more  than a t  head o f  i n l e t ) .  

186 m - many suspended p a r t i c l e s .  

232 m - bot tom - v i s i b i l i t y  about 5 m, c o b b l e s   c o v e r e d   w i t h   f i n e   s i l t .  

- smal l   urch ins.  

- course 170'. 

- l i g h t  brown s i l t .   C h i o n o c e t e s   b a i r d i ,   P a n d a l u s   b o r e a l i s ,  

numerous  small  shrimp and hermi t   c rabs,   skate,   ee lpouts ,   whi te  

H e n r i c i a - l i k e   s t a r f i s h ,   P a r a s t i c h o p u s ,  a few  Pandalops is   d ispar ,  

L i   thodes  aequi   sp ina.  
186 m - larger   rocks,   occas ional   Pandalus  boreal is   and  Pandalops is  

d i  spar,   L i   thodes  aequi   spina. 

70 m - cobbles,   boulders,   smal l   Paragorg ia - w h i t e  and pink,  Theragra 

chalcogramma,  Crossaster  papposus,  Cucumaria  miniata,  cr inoids. 

- very  few  shrimp,  clean  bottom. 

- Pteraster,   Munida,  cup  corals,  many smal l   Paragorgia.  

42 m - f i x  a t  D l  67. 

- Strongylocentrotus  pa l l idus,   Crossaster ,   few  crustaceans,  

c r ino ids   dominant ,   basket   s ta rs ,  a few  sole. 

- o u t e r   s l o p e   o f  s i  11, f i n e   g r a v e l  . 
- s l i g h t l y   l o w e r   v i s i b i l i t y .  
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52 m - grave l  - hermi t   c rabs ,   basket   s ta rs ,   scu lp ins  , sole,  

Parastichopus,  Colus. 

58 m - cup c o r a l ,   s n a i l s ,   h e r m i t   c r a b ,   o c c a s i o n a l   s t a r f i s h .  
- f i x  - between F1 and GI - l i n e  67. 

64 m - mud , sea  whi  ps , sea cucumbers , sea urch ins .  no King  crab on 

o u t e r   s i d e   o f   s i  11 thus   f a r .  

67 m - v i s i b i l i t y   l o w e r e d   t o  4-6 ft. S o f t y   l i g h t  brown,  smooth mud, a 

few  burrows  and  animal  t racks,  smal 1 Para1  i thodes,  very  few 

shr imp,  eel   pouts , baske t   s ta rs  1 a rge   scu l   p in  , Chionocetes 
b a i r d i .  
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D I V E  1107:  1310, 10 J u l y  1982. 

PILOT: R. Tay lo r  

OBSERVERS: D. Goyette, D. DeMi l l  

POSITIONS: s t a r t  - 55"26.701N, 129"32.49'W 

- 55°26.70'N,  129"32.04'W 

f i n i s h  - 55O26.98'N,  129O31.86'W 

OBSERVATIONS: 

( A  pre -d i ve   t ransmissomete r   p ro f i l e   revea led  maximum t r u b i d i t y  

a t  around 100 meters ,   e leva ted   leve ls   f rom 80-110 m )  

100 m - water   m i lky .  

143 m - s t i l l  murky and en te r ing   ano the r   l aye r .  

342 m - bottom - natura l   appear ing  mud, c ra te rs ,   bur rows,   l igh t   b rown 

l a y e r  - course 090". 

- Ctenodiscus,  Chionocetes  bairdi  , numerous small  sea cucumbers 

pro t rud ing   f rom  bo t tom  (Ch i r ido ta?) ,   occas iona l   ee lpout ,  a few 

Panda1 us  boreal i s  , a few  Pandalopsis  d ispar , 2 L i   thodes - 
- aequi   spina , hermit   crab. 

322 m - s i l t y  appearance, e n t e r i n g   f r i n g e  o f  t a i l i n g   d e p o s i t .  

324 m - bottom  smoother,  Lithodes. 

317 m - smoother  bottom,  fewer  burrows,  few  shrimp. 

- bo t tom  appears   s t r ia ted  due t o   r i p p l e s   w i t h   l i g h t   g r e y   r i d g e s  

and  brown m a t e r i a l   i n   t r o u g h s .  

- c l a y  lumps,  smooth  bottom - f r e s h   t a i l i n g .  

- "moonscape" - bar ren  and  smooth, some animal   t racks.  

318 m - Mol padia,  very  few  shrimp. 

- r i d g e s   r u n  N-S, about 14 cm. high. 

313 m - ev idence  o f   s lumping ,   c lay  lumps. 

317 m - t u r n i n g   t o   s h o r e  - course 030". 

307 m - s i l t ,   c l a y  chunks,  numbers o f   shr imp  inc reas ing .  
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290 m - steep  slope. 

269 m - p o o r   v i s i b i l i t y .  

237 m - s t i  11 p o o r   v i s i b i  1 i ty  - s o f t  mud, c ra te rs   reappear ing ,  sea 

urch ins ,   occas iona l  sea anemone (p ink /wh i te ) ,   C tenod iscus ,  

Crangon communis - common, So las ter ,   smal l   f i sh .  

212 m - s i l t y ,   v i s i b i l i t y  poor.  Natural  sediments,  steep mud slope. 

171 m - Pandalus  boreal is  - numbers increas ing.   Very  few  f ish seen t h i s  

d i v e ,  no  sole,   the odd skate,  several  Theragra  chalcogramma, 

Chionocetes. 

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

143 m - steep mud slope. 

94 m - few f l a t f i s h .  

67 m - v i s i b i l i t y   i n c r e a s i n g ,   s i l t y  bottom. 

- r o c k   w i t h   c l o u d  sponge, brachiopods,  numerous anemones 

(pink/whi te),   shr imp. 
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DIVE 1108: 0900, 11 July 1982. 

. PILOT: J. Oszu 

OBSERVERS: D. DeMi 

s t  

1 1 ,  F. H i c k l e y  

POSITIONS:  s t a r t  - 
- 

f i n i s h  - 

OBSERVATIONS: 

78 m - l a r g e   p a r t i c l e s   i n   w a t e r  3 t o  1 i n c h   a p a r t .  

- i n t e r s t i t i a l   w a t e r   c l e a r .  

- ctenophores,  amphipods,  copepods. 

100 m - long  s t rands  begin  to   appear .  

142 m - h e r r i n g ,   e e l p o u t - l i k e   f i s h .  

200 m - chaetognaths, Cyanea. 

306 m - bottom - v i s i b i l i t y  3 m, s o f t  mud bottom. 

- course 235'. 

- pr ick leback ,   Panda lops is   d ispar ,   smal l   p ink  sea cucumbers. 

- b o t t o m   s o f t  mud w i t h  many t i n y   t u b e s   p r o t r u d i n g ,  no burrows. 

- w h i t e   s m a l l   H e n r i c i a - l i k e   s t a r f i s h ,  a few  small  shrimp,  small 

ee lpouts  , w h i t e  sea urch ins.  
- a few  burrows now. 

- b o t t o m   f i n e l y   d u s t e d   w i t h   l i g h t  brown  sediment and organ ic  

d e b r i s  ( b a r k  , branches).  

- L i   thodes   aequ i   sp ina  , Theragra  cha 1 cogramma , Chi  onocetes b a i  r d i  , 
small  Col  us , smal l   burrowing anemones. 

- occasional   smal l   burrows, many small   tubes. 

266 m - Munida,  hermit  crabs,  tubes a l i t t l e   l a r g e r   i n   d i a m e t e r  and 

p ro t rud ing   f u r the r   f rom  the   bo t tom.  

- ge t t ing   in to   coarser   sed iment   -appearance o f  r i p p l e d  beach  sand, 

f i r m e r  - t h e  sub d o e s n ' t   p l o u g h   i n  as  deep - no  tubes. 

253 m - smooth r i v e r   s t o n e s  up t o  30 cm o r  more i n   d i a m e t e r .  
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l a t e r  - tubes  reappear, anemones. 

- sof ter   sediment   wi th   burrows.  

- small   hermit  crab,  small   shrimp,  small   tubes, one Mars ipobdel la  

saccu la ta   ( leech)  on own - o t h e r s  on L i thodes.  

- smal 1 ee lpout .  

- sediment l i g h t   g r e y   w i t h  brown organic   coat ing.  A l o t   o f  

o r g a n i c   d e b r i  s . 
- Pandalopsis  dispar,  small   sculpin,  Theragra  chalcogramma. 

216 m - new heading 270" 

- p i n k  anemone, S t rongy loce t ro tus   pa , l l i dus ,   L i thodes   aequ isp ina ,  

severa l  smal 1 shrimp, sponge, b r i t t l e   s t a r .  

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

- many smal 1 sea cucumbers. 

l a t e r  - have  reached  stat ion U64, s t i l l  heading 270". 
- shal low  burrows,  cucumber  cast ings,   large  snai l .  

- v i s i b i l i t y  3-5 metres. 

216 m - s l o p e   r i s i n g .  

- sediment l i g h t   g r e y   b e n e a t h  brown  coating. 

- smal l   hermit   crab,  smal l   shr imp,  eelpout,   scale worms. 

- la rge   rock .  

- steep  rock c l i f f  - hermi t   c rab,   brachiopods,  anemones, b r i t t l e  

s ta rs ,   l a rge   P r imnoa ,   s ta r f i sh ,  anemones i n  tubes,  smal l   whi te 

Paragorgia.  

- brown  sediment on rock - brachiopods,  tube worms, anemones i n  

tubes,  white  Cucumaria , whi te   Henr ic ia -1  i k e   s t a r f i s h .  

- seawhip, sponge, l a r g e   s c u l p i n ,  many St rongy locent ro tus  

p a l  1 idus .  

- smooth  sediment  cover ing  part   of   s lope - w i t h  a few  burrows, 

small   shrimp,  small   eelpouts,  Munida,  cup  corals. 

70 m - rock c l i f f  again - brachiopods,  cup  corals,   shr imp. 
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D I V E  1109:  1420, 11 J u l y  1982. 

PILOT: J. Oszust 

OBSERVERS: R. Hinder,  L. McLeod 

POSITIOhS: s t a r t  - 55'27.10'NY 129'36.07'W 

- 55'26.98'N9 129'35.48'W 

f i n i s h  - 55"27.27'N, 129O35.4O'W 

OBSERVATIONS: 

water  column 

- l o n g  mucous s t r a n d s ,   e e l p o u t - l i k e  f tsh.  

362 m - v i s i b i l i t y  2/3 metre. 

- s e d i m e n t   g r a y   w i t h   l i g h t  brown dus t ing .  

- l a r g e  and small  burrows, some animal t r a i l s ,  a few  shrimp. 

355 m - L i thodes  aequisp ina.  

340 m - v i s i b i l i t y  1 m. 

- 2 shrimp  every  second, a t  one knot  speed. Most ly   Pandalops is  

d i s p a r ,  some Pandalus  boreal is ,  and others.  

- severa l   ee l   pouts  and pr ick   lebacks.  

299 m - rock  face, sea cucumbers. 

287 m - equal amounts Pandalopsis d i  spar  and Panda1 us  boreal i s  (about 6 

i n  v iew a t  one t ime) .  

225 m - v i s i b i l i t y  3-4 m. 

- more Pandalus  boreal is   than  Pandalops is   d ispar   and  shr imp more 

abundant  overal l   (10-15 i n  v iew   a t  one t ime) .  

- some grey  patches where t h e  brown c o a t i n g  has  been c leared   f rom 

the   subs t ra te .  

210 m - some la rge   bur rows - up t o  15 cm across. 

175 m - sea anemone. 

169 m - smal ler   burrows. Even  numbers o f   Panda lops i s   d i spa r   and  

Pandalus  boreal is   p lus  smal ler   shr imp.  

sur faced - many l o n g  mucous-like s t r a n d s   i n   w a t e r  column. 



- 63 - 

D I V E  1110:  0908,  12 J u l y  1982. 

P I  LOT: F. Chambers 

OBSERVERS: D. Goyette, D. DeMi 11 . 
POSITIONS: s t a r t  - 55"24.18'N,  129"49.30'W 

f i n i s h  - 55"24.48'N,  129"48.901W 

OBSERVATIONS: 
- 

90 m - 
- 
- 
- 

l a t e r  - 

t u r b i d   a t   s u r f a c e .  

a t  bot tom - fa i r l y  smooth, occasional  burrows. 

surface  sediment  brownish, 

v i s i b i l i t y  1 m. 
very  many shrimp - main ly   Panda lus   borea l i s ,  some Pandalopsis 

d i  spar. 

v i s i b i l i t y  improved t o  I f  m. 
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DIVE 1111:  1031,  13 J u l y  1982. 

PILOT: J. Oszust 

OBSERVERS: D. Goyette, R .  Hinder 

POSITIONS: s t a r t  - 55'26.701N,  129'31.13'W 
- 55'26.76'N,  129'31.04'W 
- 55'26.80'N,  129'31.04'W 
- 55"26.87'N, 129'30.97'W 

f i n i s h  - 55'26.84'N,  129'30.89'W 

OBSERVATIONS: 
( C o n s i s t s   s o l e l y  o f  t ransmissomet ry   in   m id-water ) .  

229 m - g e t t i n g   f a i r l y   t u r b i d  - s t a r t i n g   h o r i z o n t a l   r u n - c o u r s e  045'. 
- (bot tom 240 m ) .  

general  - a few Cyanea ( j e l l y f i s h )  have  been  seen. 

218 m - changed  course t o  000'. 

145 m - f a i r l y   t u r b i d .  

118 m - s t i l l   t u r b i d .  

- changed  course t o  030'. 
119 m - changed  course t o  120'. 

- v e r y   t u r b i d .  As c o u r s e   c o n t i n u e d   t u r b i d i t y   i n c r e a s e d   a t   f i r s t ,  

t h e n   c l e a r e d  somewhat. 



- 65 - 

D I V E  1112:  1410,  13 J u l y  1982. 

PILOT: J. Oszust 

OBSERVERS: D. Goyette, D. DeMi l l .  

POSITIONS: s t a r t  - 55'28.82'N,  129'45.32'W 

- 55'29.001N,  129'45.46'W 

f i n i s h  - 55'29.12'N,  129'44.92'W 

i 

OBSERVATIONS: 

24 m - many p a r t i c l e s ,   i n t e r s t  

- l i t t l e  zooplankton. 

l a t e r  - l e s s   l a r g e   w h i t e   p a r t i c  

- occasional  smel t - 1   i k e  f 

296 m - bottom - s i  I ty ,  sur face  

t i a l  water   c lear .  

es  near  the  bottom. 

sh. F i s h   n o t  common. 

l i g h t  brown, mounds grey ish .  

- many s m a l l  burrows ahd c r a t e r s .  

- C tenod iscus   c r i spa tus   f requen t ,   occas iona l  Panda1 us boreal  i s ,  
one  Theragra  chalcogramma, t r i t o n   ( s n a i l ) ,   P a n d a l o p s i s   d i s p a r ,  

an ima l   t racks .  

- v i s i b i l i t y  1-2 m, f i n e  suspended p a r t i c l e s .  

- shrimp  spaced  about 1 m - a p a r t .  

- octopus. 

- sediment  around  burrows  grey. 

- s h r i m p   d i s t r i b u t i o n   p a t c h y  - some areas none. 

- very   few  ee lpouts ,   no   f la t f i sh ,  one Panda lops is   d ispar .  

283 m - 1 a r g e   c r a t e r s  common, no r i p p l   i n g .  

- Ctenod iscus   c r i spa tus   f requent  - some bur ied .  

- occasional   burrowing anemones, Panda lops is   d ispar .  

- shrimp do n o t  seem as abundant as i n  1976 d ives .  

- p r i c k l e b a c k .  

- no  hermit   crabs. 

270 m - steep  rock  face. 

- b r a c h i o p o d   s h e l l s   a t  base. 
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- rock  face  covered i n  brachiopods. 
c - anemones, w h i t e   H e n r i c i a - l i k e   s t a r f i s h ,   B a l a n u s   n u b i l i s ,  one 

L i  thodes  aequi  spina. 

241 m - occasional   pandal id  shr imp - f a i r   d i s t a n c e  between i n d i v i d u a l s .  

216 m - g r a d u a l   i n c l i n e .  

- occasional   ee lpout ,  one  Anoplopoma f i m b r i a   ( s a b l e f i s h ) .  

- a few  smal l   shr imp,  poacher,   snai l f ish.  

200 m - shrimp a l i t t l e  more  abundant - Pandalops is   d ispar ,   pandal ids,  a 

few   sp i   ron toca r ids .  

- Ctenodiscus,  Chionocetes  bairdi ,   another Anoplopoma f i m b r i a .  

183 m - steep muddy s lope - uneven  surface, some burrows. 

- many shrimp. 

136 m - base o f   c l i f f ,   n e a r l y   v e r t i c a l .  

- l i g h t   d u s t i n g  o f  s i l t  on ledges. 
- brach iopods,   c loud  sponges,   smal l   wh i te   Henr ic ia - l i ke   s ta r f i sh .  

138 m - some Parast ichopus, a t r i t o n ,   o c c a s i o n a l  Munida  and 
S t r o n g l o c e n t r o t u s   p a l l i d u s ,  some sea  cucumbers. 

100 m - very  few  shrimp. 
- surfaced. 
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