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ABSTRACT 

The Climax Molybdenum C o r p o r a t i o n   o f   B r i t i s h  Columbia, L imi ted ,  

i s  propos ing   to   reopen  and expand t h e   K i t s a u l t  mine, former ly   operated by 
B r i t i s h  Columbia Molybdenum L imi ted .  The Department o f   the   Env i ronment  

and the   Depar tment   o f   F isher ies  and Oceans have  reviewed  the  proposed 
p r o j e c t   i n   d e t a i l  a n d   d i r e c t e d   p a r t i c u l a r   a t t e n t i o n   t o   t h e   p o t e n t i a l  

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

i n t o  A1 i c e  Arm. 
Between  June  1976  and  October  1978,  the  Environmental 

Pro tec t ion   Serv ice   conducted   four   surveys  i n  A1 i c e  and H a s t i  ngs  arms t o  

examine the  mar ine  env i ronmenta l   condi t ions  wi th   emphasis   on  benth ic  

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

proposed  Climax  Molybdenum  Mine. I n  June 1976, t h e   s u b t i d a l  community 
was examined  using SCUBA techniques. I n  October 1976, the   P i sces  IV 
submersible was empl oyed t o  observe  and  record  envi   ronmental   condi   t ions 
i n   t h e  deep b e n t h i c   p o r t i o n s   o f   t h e   i n l e t .   I n   J u n e  1977  and  October 

1978, the  deep benthic  communities  were  sampled by means o f  bo t tom  t raw ls  

and  grabs t o   d e t e r m i  ne s p e c i e s   d i v e r s i t y  and  heavy  metal  content. 

T r a n s m i s s i b i l i t y   p r o f i l e s   a t   s e l e c t e d   s i t e s   i n   A l i c e  and  Hast ings arms 
were  completed i n  June 1977. 

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

b e n t h i c   c o n d i t i o n s   w h i c h  will be used for   comparat ive  purposes i n   f u t u r e  
surveys. The r e s u l t s  o f  t r a c e   m e t a l   a n a l y s i s   f r o m   i n t e r t i d a l  and ben th i c  
communities will be presented i n  a separa te   repor t .  



R ~ S U M ~  

La Climax Molybdenum Corporation of British Columbia, Limited 
projette de rouvrir   e t   d 'agrandir  l a  mine Kitsault, anciennement exploit6e 
par  la   Bri t ish Columbia  Molybdenum Limited. Le minist&e de 1'Environnement 
e t  celui des P k h e s   e t  des OcGans o n t  examin; ce projet en dGtail, en mettant 
sur tout   l 'accent  sur les  incidences  possibles de l a  m6thode project6e 
d'immersion  des s tg r i l e s  dans l e  bras  Alice. 

De j u i n  1976 i octobre 1978, l e  Service de la  protection de 
1 'environnement  a procGd6, dans les  bras  Alice e t  Hastings,  quatre 
inventaires  visant i dgterminer  les  conditions  environnementales  marines, 
n o t a m n t   l a  faune e t  l a  flore  benthiques, e t  de r ecue i l l i r  des donnies 
fondamentales prGs  de l'emplacement propos;. En j u i n  1976, on a g tud i ;  
l a  communaut; infrahti  dale au  moyen de m6thodes de plong6e. En octobre 
1976, on a u t i l i &   l e  submersible  Pisces IV afin  d'observer  les  conditions 
q u i  caractGrisent l e  benthos profond de l ' i n l e t .  En j u i n  1977 e t  en octobre 
1978, on a procede a 1 'gchantil lonnage  des communautgs benthiques profondes 
2 l ' a i d e  de bennes e t  de chaluts de fond  a f i n  de d6terminer l a  diversit; des 
espkes   e t   l a   t eneur  en r k t a u x  lourds. Les profils de transmissibilit;  
effect& des endroits  pr6cis dans les  bras  Alice e t  Hastings o n t  e'te' 
termin& en j u i n  1977. 

# 4 <  

Le pr6sent rappor t  contient  des donnGes fondamentales sur les  
conditions  benthiques e t  ces donnGes serviront de p o i n t  de comparaison lors  
d'inventaires  ult6rieurs. Les r6sul t a t s  des  dosages  des mgtaux 1 ';tat de 
traces dans les  communaut6s in t e r t i da l e s   e t  benthiques  feront 1 'objet  d'un 
, -apport  s6pare'. 
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1 INTRODUCTION 

The Climax Molybdenum Corporation of British Columbia, Limited 
i s  proposing t o  re-open the Kitsault mine, formerly  operated by British 
Columbia Molybdenum Limited. The current proposal  includes  plans for the 
disposal o f  100,000,000 tons of ta i l ings i n t o  Alice Arm, a deep fjord 
adjacent t o  the m i n i n g  property.  Alice A r m  i s  located  approximately 144 
km north o f  Prince  Rupert, B.C. ( Figure 1). I t  i s  typical of most B.C. 
glacial   inlets,  being long, deep, narrow and bordered by h i g h  mountains. 
The K i  tsaul t and 11 l i  ance Rivers  discharge  into  the head  of A1 ice  Arm.  
The former mine operated a t  a through p u t  ra te  of approximately 6000 tons 
per day  from  1968 - 1972. Tailings from the  previous  operation were 
discharged di  rectly,  via Lime Creek, to  the  surface  waters of A1 ice  Arm. 
The current proposal involves p i p i n g  the tailings i n t o  Alice Arm v i a  a 
submerged outfall   located  at   a depth i n  excess o f  50 metres  near  the 
m o u t h  o f  Lime Creek. 

The current owners, Climax Molybdenum Corporation propose t o  
double the through p u t  r a te  t o  12,000 tons per day. Ini t ia l   capi ta l  
costs were estimated  (based on January, 1978 data) a t  $135,000,000 w i t h  a 
500 man workforce for  a projected  l i fe  of approximately 26 years. An 
additional $25,000,000 has been identified by Climax Molybdenum as  the 
minimal capital  expenditure  required  for  the  provision of a   ta i l ings 
pond. 

Prior to,  and i n  an t i c ipa t ion  of the company' s in ten t  t o  reopen 
the m i  ne, the proposed project  received  detailed review by the Department 
o f  the Environment and the Department of Fisheries and  Oceans. 
Particular  at tention has been directed  to  the major issue, namely, the 
potential impacts resulting from the proposed disposal of ta i l ings  i n t o  
A1 i ce Arm. 
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Between June 1976  and October  1978, the Marine Surveillance and 
Compl i ance  Monitoring Group  of the Envi ronmental Protection  Service 
conducted  a series of surveys i n  Alice A r m  and Hastings A r m ,  B.C. (The 
survey i n  June 1976, was conducted joint ly  w i t h  Fisheries and Marine 
Service.) The purpose of the  surveys was to  exami  ne marine  environmental 
conditions i n  the  area w i t h  emphasis on benthic  fauna and f lora ,  and t o  
obtain  baseline  information  near  the s i t e  of the proposed Climax 
Molybdenum M i  ne. 

In June 1976, a number of dives employing SCUBA techniques were 
carried  out  near  the abandoned  mine s i t e   a t  Anyox, B.C. and a t  the head 
of Alice Arm. In October 1976, a ser ies  of dives u s i n g  the  Pisces IV 
Submersible were conducted i n  A1 ice  Arm, Hastings Arm and Observatory 
Inlet .  I n  June 1977  and October 1978, benthic communities were  sampled 
by means o f  bottom trawls and grabs for species diversity and trace metal 

content. The trace metal content of mussels and  Fucus sp. from the 
inter t idal  zone was also  investigated. 

An area of secondary in te res t  d u r i n g  the  surveys was the 
abandoned  mine s i t e   a t  Anyox, B.C. Although the mine-smelter complex 
ceased  operation i n  1935, the s l ag  pi le  which resulted from the  smelting 
operation i s  s t i l l  very much i n  evidence. The extent of recolonization 
by marine  1 i f e  on  and i n  the  vicinity of the slag p i le  from the Anyox 
Smelter was  exami  ned. 

The resu l t s  of these  surveys, w i t h  the  exception of the  trace 
metal da t a ,  are  presented i n  this report. The trace metal analysis o f  
t issues from inter t idal  and benthic communi t i e s  will be presented i n  a 
subsequent report. 
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2 MATERIALS AND METHODS 

2 . 1  Benth ic   T rawls  

B e n t h i c   t r a w l s  were  conducted a t   e i g h t   l o c a t i o n s   i n   H a s t i n g s  

and A1 i c e  arms  and i n  O b s e r v a t o r y   I n l e t   ( F i g u r e  1). The t raw l ing   gea r  
c o n s i s t e d   o f  an o t t e r   t r a w l   w i t h  3.8  cm mesh body, 1.27 cm mesh cod  end 

1 i n e r  and  a 5.8 metre   th roa t .  The t r a w l  was lowered   t o   t he   bo t tom  w i th  a 

3 t o  1 scope ( t h r e e   t i m e s   t h e  amount o f   hydrograph ic   w i re  as t h e   d e p t h   a t  

t h e   t r a w l   l o c a t i o n )  and  towed on the   bo t tom  fo r  an est imated 0.8 
k i l omet res .  A t  each s t a t i o n ,   r e p l i c a t e   t r a w l s  were  completed. A f t e r  
each  tow,  the  contents o f  t h e   t r a w l  were washed, s o r t e d ,   i d e n t i f i e d ,  

counted,  weighed  and  photographed.  Samples o f   f i s h   t i s s u e  and crustacea 

were  f rozen and s t o r e d   f o r   t r a c e   m e t a l   a n a l y s i s .  

2.2 Pisces IV Sumbersible  Observat ions 

Six  d ives  were  conducted i n   t h e   P i s c e s  IV submers ib le   dur ing 

the  October  1976 survey .   D ive   loca t ions   a re  as i n d i c a t e d   i n   F i g u r e  2. 

Dur ing  each  d ive,   two  observers  recorded  v isual   observat ions  o f   bot tom 
c o n d i t i o n s  and t ypes   o f   mar ine   l i f e   encoun te red .  A photographic   record 

o f  each d i v e  was taken  us ing a Bolex 16 mn movie  camera  and  a  Benthos 70 

mn s t i l l  camera. 

2.3 SCUBA Survey 
Four  stat ions  were  examined  using SCUBA techn iques   (F igure  3).  

Near  Anyox, d i ves  were  completed  over  the submerged s l a g   p i 1  e,  and across 

Granby Bay i n  an area  removed  f rom  the  in f luence  o f   the  mine.   In  A1 i c e  
Arm, dives  were  completed  near  the  mouth  of  Lime  Creek  and on the  

opposi te   shore  near   Pearson  Point .  A t  each s i t e ,   s u b s t r a t e  

c h a r a c t e r i s t i c s  and i n v e r t e b r a t e  numbers  and types  were  noted. 
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2.4 Transmissometer   Prof i les  
T u r b i d i t y   c h a r a c t e r i s t i c s  o f  the  water  column  were  measured 

u s i n g  a Hydro  Products 612 S transmissometer on 13 June, 1977 (F igure 1 ) . 
The inst rument ,   equipped  wi th  a one-meter l i g h t   p a t h   l e n g t h ,  was lowered 
u s i n g  a hydrographic  winch and h e l d   a t   f i v e - m e t r e   d e p t h   i n t e r v a l s   f o r  a 
s tandard ized  t ime  in te rva l   be fore   ob ta in ing   read ings .   Read ings  were 

recorded on descent   o f   the  inst rument .  The transmissometer was cleaned 

and the   ca l i b ra t i on   checked   be fo re  each s e r i e s   o f   p r o f i l e s .  
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3 RESULTS AND DISCUSSION 

3.1 Trawl  Data  (Appendix I ( P l a t e s  1 t o  9) 
The shr imps,  Pandalus  boreal is  and  Pandalopsis  d ispar were 

n o t e d   a t   a l l   t r a w l   s i t e s .  P. d i s p a r  was more common i n   H a s t i n g s  A r m  a t  

S t a t i o n  H-2 and a t   S t a t i o n   0 - 1   i n   O b s e r v a t o r y   I n l e t ;  however, a t   t h e  

rema in ing   s ta t i ons ,  P. b o r e a l i s  was more common. 
Brown k ing  crabs,   L i thodes  aequisp ina,  were c a p t u r e d   i n   t h e  

t r a w l s   i n   t h e   c e n t r e   o f   b o t h  arms  and a t   t h e  head o f   A l i c e  Arm. A t o t a l  

o f  38  brown k ing   c rabs  were cap tu red   du r ing   t he  two trawl  surveys. 

A laska  k ing  crabs,   Para l i thodes  camtschat ica,  were found   on l y   a t   t he  
mouths o f   A l i c e  and Hast ings  arms  and o n l y   f o u r  specimens  were  captured. 

S i m i l a r   d i s t r i b u t i o n s  were  noted  dur ing  the  Pisces IV d i v e s   i n  1976. The 
presence o f  adul t mal e and gravid female k i n g  crabs, as we1 1 as  juvenile 
i n d i v i d u a l s   s u g g e s t e d   t h a t   b r e e d i n g  and r e a r i n g   o f   t h e  two spec ies   o f  

k i n g   c r a b  may occur i n   t h e   a r e a .  

The frequency o f  encounter   w i th   k ing   c rabs   dur ing   bo th   the  

t rawl   survey and the  Pisces IV survey  tend t o  conf i rm  the   year   round 

presence o f   these  spec ies .  

The s p e c i e s   d i v e r s i t y   a t   S t a t i o n  A-3 was cons ide rab ly   g rea te r  

as  compared w i t h   t h a t   f o u n d   a t   o t h e r   l o c a t i o n s   i n   A l i c e  Arm. Th is  was 

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

g e n e r a t e   h i g h e r   c u r r e n t   v e l o c i t i e s   d e s i r a b l e   t o  many spec ies ,   wh i le  

k e e p i n g   t h e   s u b s t r a t e   r e l a t i v e l y   f r e e  o f  sediment,  producing  another 

cond i t i on   wh ich  enhances   the   es tab l i shment   o f   d iverse   benth ic   cond i t ions .  

Near the  head o f   A l i c e  Arm, the  t rawl  catches  contained  fewer  organisms 

and  fewer   spec ies  co l lected  a t   depths  f rom  110 - 203 metres  (1977) as 
compared w i th   dep ths   o f  45 - 100 metres  (1978 1. The l a r g e s t  

concen t ra t i on  o f  brown k ing   c rabs   (L .  - aequisp ina)  was found i n   t h e   c e n t e r  

o f   A l i c e  Arm. 

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

a l t h o u g h   p r e s e n t   a t   m o s t   s t a t i o n s ,   t h e r e  was  no marked  abundance a t  any 

one s i t e .  
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3.2 Pisces IV Submersible Dives (Appendix 11) (Plates 10 to 20)  
3.2.1 Hastings Arm 
3.2.1.  Dive 518. Pisces IV  commenced the  dive near center channel as 
shown i n  Figure 2. Visibil i ty was very good throughout  the water column. 
Zooplankton were absent i n  the  top 60 meters, b u t  were observed below 
t h a t  depth. 

The bottom sediments consisted of a sof t ,  1 i g h t  brown layer 
overlying a substrate of  more  compact dark blue-gray material. Numerous 
burrows were noted.  This bottom type was encountered  through  the  dive 
track u n t i l  the c l i f f s   o r  rock faces of the  inlet  walls were reached. 
The rock faces were very smooth and covered w i t h  a fine  layer of 
sediment. 

The macro-invertebrate community i n  areas w i t h  a sediment 
substrate was dominated by hermit crabs and pandal id  shrimp, mainly 
Pandalopsis dispar and  Pandal us boreal is. Some fishes,  six brown king 
crabs ( L i  thodes aequispina) and several  other  species were catalogued 
d u r i n g  the  dive  (refer t o  Appendix I 1  1. 

On the rock faces,  the  macro-invertebrate community was 
dominated by brachiopods.  Other species noted included sea cucumbers, 
gal atheid  crabs, sea s ta rs ,  and  some gastropods ( refer  to Appendix I 1  1. 

3.2.1.2 Dive  519. Pisces I V  commenced the  dive near center channel as 
shown on Figure 2. V i s i b i l i t y  and zooplankton d i s t r i b u t i o n  were similar 
t o  t h a t  observed  in Dive  518. 

S o f t  brown bottom sediments w i t h  numerous  burrows  were observed 
t h r o u g h o u t  the  dive  track u n t i l  the rock faces of the  inlet   sides were 
reached. 

Pandal i d  shrimp dominated the  macro-invertebrate community b u t  

were n o t  as numerous as noted i n  Dive  518. More fishes were observed i n  
this dive  track, b u t  fewer numbers o f  most other  species. 

Communities on the rock faces were very similar t o  those 
observed on Dive  518. 
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3.2.2 Alice A r m  
3.2.2.1  Dive 520 (1). Pisces IV commenced the  dive  near  center channel 
as shown i n  Figure 2, and proceeded towards the m o u t h  of Lime Creek. 
Visibi l i ty  was very good th roughou t  the water column except near the 
bottom  where i t  was reduced t o  about 3 metres. There were greater 
numbers of zooplankton as compared to Hastings A r m .  

Bottom sediments consisted of a l i g h t  brown layer  overlying a 
1 ighter  colored  material . Burrowing act ivi ty  and numbers  of 
invertebrates were reduced as compared to Hastings Arm, b u t  fishes were 
more abundant .  

The ta i l ings  del ta  was reached a t  a depth of 125 metres. The 
number of marine organisms on the  delta was less  t h a n  on the surrounding 
substrate. The surface of the  tai l ings  delta was  smooth  and compact and 
there was a noticeable  reduction in burrowing act ivi ty   ( i .e .  fewer holes 
were noted 1. 

3.2.2.2 Dive  520 ( 2 ) .  Pisces IV surfaced and was  towed t o  the  position 
shown on Figure 2. Sediment charater is t ics  and marine l i f e  were similar 
to  those noted d u r i n g  the f i r s t  p a r t  of Dive  520 (1). 

3.2.2.3 Dive  521. Pisces IV  commenced the dive near center channel and 
followed  the track  as shown on Figure 2. Visibil   i ty a t  the  surface was 
i n i t i a l l y  very good b u t  became poorer d u r i n g  descent. Zooplankton were 
absent i n  the upper 95 meters, b u t  were observed below t h a t  depth. The 
bottom sediments were sof t  and l i g h t  brown i n  color. 

The macro-invertebrate community  was dominated by panda1 i d  
shrimp, mainly Pandalus borealis ( p i n k  shrimp), w i t h  some Pandalopsis 
d i spa r  (s ide  s t r ipe shrimp) and Pandalus platyceros (prawns). Numbers 
were comparable t o  those found i n  Hastings Arm. Numbers and species 
diversity of fishes were limited,  as was noted i n  other parts of the 
i n 1  e t  system. Two L i  thodes  aequispina (brown k i n g  crab) were seen near 
the  center  channel. 

The macro-invertebrate community on the rock faces was 
dominated by brachiopods and included corals,  scallops,  urchins,  crinoids 
and sea s tars .  All rock faces were covered w i t h  a t h i n  layer of 
sediment. 

I 

a 

D 

m 

V 

m 
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3.2.2.4 D ive  522. P isces  IV submerged near  center  channel and fo l l owed  

t h e   t r a c k  shown i n   F i g u r e  2. Vis ib i l i t y   t h roughou t   t he   wa te r   co lumn was 
ve ry  good. Zooplankton were  observed  only  near  the  bottom. The 

subs t ra te  was s o f t  sediment a t   t h e   s t a r t   o f   t h e   d i v e   t r a c k   c h a n g i n g  to 

g rave l l y   a reas  and rock  faces  near  the end o f   t he   d i ve .  

The macro- inver tebra te  community was v e r y   d i v e r s e   ( r e f e r  to 

Appendix I1 ). Th is  was p o s s i b l y  due to   t he   sha l l ower   dep th  and the 

resu l t i ng   i nc reased   cu r ren t   ve loc i t i es .   Sed imen t   f ree   rock   f aces  were 

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

Para1 i thodes  camtschatica (A1 aska k ing   c rab  1 encountered. 

3.2.3 O b s e r v a t o r y   I n l e t  

3.2.3.1 D ive  523. P isces  IV commenced the  dive  near  center  channel  as 

shown on F igu re  2. V i s i b i l i t y  was very  good throughout  the  water  column 
except  near  the  bottom  where it was reduced to   abou t  3 metres. 

Zooplankton were absent above 70 metres  depth  but  were observed  below 

tha t   depth .  

Bot tom  sediments  cons is ted  o f  a s o f t  brown l a y e r   o v e r l y i n g   g r a y  

sed iments .   Bur rowing   ac t i v i t y  was moderate. B r i t t l e   s t a r s  dominated  the 
macro - inve r teb ra te   comun i t y .  Panda1 i d  shrimp  were numerous (ma in l y   p ink  
shr imp)  but   fewer  than were  observed i n   t h e  deeper   po r t i ons   o f   A l i ce  and 

Hast ings  arms.  Numbers o f  f i s h   s p e c i e s  were  comparable t o   o t h e r   p a r t s   o f  
the  i n l e t  system. 

The subs t ra te  changed from mud t o   g r a v e l   a t  100 metres, and 

then t o  rock   f aces   a t  95 metres. The rock  face  communit ies  includedsea 

cucumbers, sea s t a r s ,  sponges, c r i n o i d s  and  tubeworms. 

3.3 SCUBA Observat ions 
B e n t h i c   c o n d i t i o n s  were  examined  near  the  abandoned  mine s i t e  

a t  Anyox, B.C. and the  abandoned K i t s a u l  t Mine  near  the head o f   A l i c e  

Arm. 
The f i r s t   d i v e  was  made over  the  southern submerged p o r t i o n  o f  

t h e   s l a g  p i 1  e near  the abandoned  copper smel t e r  an  Anyox. The slag 
e x t e n d s   f o r  a cons iderab le   d is tance  toward   the   cen t re   o f  Granby Bay. The 
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area showed l i t t l e   o r  no e v i d e n c e   o f   r e c o l o n i z a t i o n   b y   s e s s i l e   b e n t h i c  
organisms ( in fauna 1. Sea u r c h i n s  ( S t rongy l   ocent ro tus   d roebach iens i  s and 

panda1 i d  shrimp  were common i n   t h e   s h a l l  ow sub - t i da l  zone. S t a r f i s h  

(Evas te r ias   sp ) ,   he rm i t   c rabs ,   sp ide r   c rabs   (Hyas   l y ra tus ) ,   j uven i l e  

f l a t f i s h  and brachiopods  were a1 so observed i n   t h e  area. 
The second d i v e  was  made a t  Granby  Peninsula on the  shore 

oppos i te   t he   s lag   p i l e .  The bo t tom  subs t ra te  was composed o f   v e r y   f i n e  
sediment  and a few  rocks.  Macro-benthos a t   t h i s   s i t e  was s i m i l a r  t o  t h a t  

found  dur ing   the   p rev ious   d ive ;  however,  the sea urch ins,   shr imp and 
sp ide r   c rabs  were n o t  as abundant. O f  p a r t i c u l a r   n o t e  were the numerous 
empty s h e l l s   o f   t h e   b a s k e t   c o c k l e ,   C l i n o c a r d i u m   n u t t a l l i .  

The t h i r d   d i v e  was  made o f f   t h e  mouth o f  Lime  Creek i n   A l i c e  

Arm. The K i t s a u l t  Molybdenum Mine  had been d i scha rg ing  mine t a i l i n g s  

i n t o  Lime  Creek  between  1967  and  1972.  Examination o f   the   c reek  mouth 
and a d j a c e n t   i n t e r t i d a l  zone d u r i n g  a l o w   t i d e   r e v e a l e d   a r e a s   o f   t a i l i n g s  

accumula t ion   severa l   cen t imeters   th ick .  An a r e a   o f   t h e   h i g h   i n t e r t i d a l  

zone was f o u n d   t o   c o n s i s t   o f  compacted f ine   sed iment   under ly ing  a few 
cen t ime te rs  o f  s o f t ,   c o a r s e r   m a t e r i a l .  A t  water  depths  of  9 - 13 metres 

t a i l i n g s   d e p o s i t s  were ex tens i ve ,   w i th   depos i t i on   o f   ove r  60 cm and 

ex tend ing   to   about  90 meters  southwest   o f   the mouth o f  Lime  Creek. 

Depos i ts  were ev ident   a lmost  as f a r  as  Roundy Creek, a d i s tance   o f   abou t  

1000  metres  from  Lime  Creek  (Figure  1). The sediment  appeared  to be 

i nhab i ted   by  mud dwel l ing  organisms and althogh  macro-benthos were 

sparse,   urch ins,   sp ider   crabs,  and sma l l   sna i l  s were common.  The  many 

clumps o f   l o o s e  mussel s noted were probab ly  due to   s lough ing   f rom  the  
i n t e r t i d a l  zone. 

A f o u r t h   d i v e  was  made south   o f   Pearson  Po in t .  The subs t ra te  

t ype   d i f f e red   f rom  tha t   o f   t he   p rev ious   d i ve ,   be ing   mos t l y   rock   she lves ,  

some o f   w h i c h  were  covered i n   f i n e  sediment and coarse  gravel .  The 
organ isms  observed  were   s im i la r   to   those  no ted   dur ing   the   d ives   a t  Anyox 

w i t h   t h e   a d d i t i o n   o f  sea  cucumbers,  sea anemones (Me t r i d ium sp.)  and  a 
s i n g l e   n u d i b r a n c h .   V i s i b i l i t y  was poor due t o   t u r b i d   c o n d i t i o n s  

o r i g i n a t i n g   a t   t h e  head o f   A l i c e  Arm where  the K i t s a u l t   R i v e r   e n t e r s   t h e  

i n l e t .  The sediment   cover ing  the  rock  shelves was l i k e l y   m a t e r i a l  

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

I 

L 

m 

W 
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I n  general , the  marine 1 i f e   i n  Granby Bay near  the Anyox s i t  

was more  abundant  than t h a t   f o u n d   a t   t h e  head o f  A l i c e  Arm. 

3.4 Transmissometer  Prof i les  (Appendix  I11 1 
The p e r c e n t   t r a n s m i s s i b i l i t y   ( T )   p r o f i l e s   o b t a i n e d  were s i m i l a r  

a t   a l l   t h r e e   s t a t i o n s   i n   A l i c e  Arm. T r a n s m i s s i b i l i t y  was zero i n   t h e  t o p  
f i v e   m e t r e s   o f   t h e   w a t e r  column, i n c r e a s i n g  to between 70% and 77% a t  25 
metres  depth, and s tayed   f a i r l y   cons tan t   t h roughou t   t he   rema inder   o f   t he  
water  column. T ransmiss ib i l i t y   va lues   ob ta ined  between 45 m and 130 m a t  

S t a t i o n  A-1, the head o f  A1 i c e  Arm, were marg ina l l y   l ower  (6% - 18% T )  

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

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

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

a 
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Trawl  Catch,  Stat ion A-1, June 1977, Tow I 

Trawl  Catch,  Stat ion A-1, October 1978, Tow I 

Trawl  Catch,  Stat ion A-2, June 1977, Tow I 

Trawl  Catch,  Stat ion A-2, October 1978, Tow IV 

Trawl   Catch,   Stat ion A-3, June 1977, Tow I 

Trawl  Catch,  Stat ion A-3, October 1978, Tow 111 

Trawl  Catch,  Stat ion H-2, June 1977, Tow I1  

Trawl  Catch,  Stat ion H-2, October 1978, Tow I 1  

Trawl  Catch,  Stat ion H-3, October 1978, Tow I11 
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PLATE 10 

PLATE 11 

PLATE 12 

PLATE 13 

PLATE 14 

PLATE 15 

PLATE 16 

PLATE 17 

PLATE 18 

PLATE 19 

PLATE 20 

P isces   D ive  518, Hast ings Arm, October 1976; S u b s t r a t e   t y p e   a t  

260  metres;  note  evidence o f   b e n t h i c   f a u n a   a c t i v i t y  and l a r g e  

L i thodes   aequ isp ina .  

P isces   D ive  518, Hast ings Arm, October 1976;  Rock f a c e   a t  110 
m e t r e s   w i t h   l a r g e  numbers o f  Brachiopods;  sponges,  cucumber. 

P isces   D ive  519, Hast ings Arm, October 1976; S o l i t a r y  brown 

k i n g   c r a b ,   L i   t h o d e s   a e q u i s p i n a   a t  170  metres. 
P isces  Dive 519, Hast ings Arm, October 1976; Subs t ra te   t ype   a t  

165  metres  showing  burrowing  act iv i ty .  

P isces   D ive  520, A l i c e  Arm, October 1976;  Clumps o f  Fucus  sp. 

a t  150 metres  near  the  mouth o f  Lime  Creek;  note  shrimp i n  

bot tom 1 e f t .  
P isces   D ive  520, A l i c e  Arm, October 1976; Baske t   s ta r  
(Gorgonocephal us eucnemis) , sea whip  and  small  spider  crab a t  

70 metres  near  mouth o f  Lime  Creek;  note  moderate  burrowing 

a c t i v i t y .  
P isces  Dive 521, A l i c e  Arm, October 1976; Bot tom  subs t ra te  a t  
360  metres  wi th  numerous  panda1 i d  shrimp. 

P isces  Dive 521, A l i c e  Arm, October 1976;  Rock o u t c r o p p i n g   a t  
275 metres;   note  the she1 1 debr is   in   the   immedia te   a rea .  
P isces   D ive  522, A l i c e  Arm, October 1976; Large  group  o f  

P a r a l i t h o d e s   c a m t s c h a t i c a   a t  75 metres.   P isces  Dive 522, A l i c e  

Arm, October 1976; 

P isces   D ive  522, A1 i c e  Arm, October 1976; S u b s t r a t e   t y p e   a t  65 

me t res   w i th   rock  and she l l   debr is ;   no te   c rab  and f l a t f i s h   i n  

bottom 1 e f t .  

P isces   D ive  523, Observatory   In le t ,   October  1976; Bottom a t  100 

metres  covered  wi th   Ophiuro ids;   note  Brachiopods on r o c k   i n  

upper 1 e f t .  
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APPENDIX I

TRAWL DATA

a) Alice Arm - Station A-l, 1977

b)  Alice Arm - Station A-2, 1977

c) Alice Arm - Station A-3, 1977

d) Observatory Inlet - Station U-l, 1977

e) Hastings Arm - Station H-2, 1977

f) Alice Arm - Station A-l, 1978

y) Alice Arm - Station A-2, 1976

h) Alice Arm - Station A-3, 1978

i) Hastings Arm - Station H-l, 1978

j) Hastings Arm - Station H-2, 1978

k) Hastings Arm - Station H-3, 1976

1) Hastings Arm - Station H-4, 1978
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APPENDIX I TRAWL DATA 

a )   A l i c e  A r m  - S t a t i o n  A-1 

DATE - June 14, 1977 
AREA - O f f  Pearson  Po in t ,   A l i ce  Arm, B.C. (Char t  $3793) 

Time  (PUT) k p t h  (nil 

Tow I - B e g i n   F i s h i n g  0949 2U 3 

- S top   F i sh ing  luu4 li! i 

Tow I1 - B e g i n   F i s h i n g  lu51 181 

- S top   F i sh ing  llU3 111) 

Tow I 1 1  - B e g i n   F i s h i n g  1147 194 

- S top   F i sh ing  1zlJu 143 

* C o o r d i n a t e s   f o r   S t a t i o n  A - 1  t r a w l s  were i n c o r r e c t .   P o s i t i o n s  marked on 
c h a r t   i n d i c a t e   g e n e r a l   l o c a t i o n  o f  t raw ls .  

a 
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APPENDIX I TRAWL DATA 
Hastings ana A1 ice Arms 
Station A - 1  
Tow I 
14 June 1977 

m 

Species Count Wet Wt. ( g m s )  

PlOLLUSCA 
Bi  Val vi a Yo1 d i  a thraciaeformi s 2 

ARTHROPODA 
Crustacea present 

21 
35 
67 

Euphausi a sp. 
Pasi phaea pacifica 17 

7 u j  
324 

m Pandal  oDsi s ai sDar 
P a n d a l  us borealis 

Crangon sp. 16 
1 

43 

21 m Leboeus sp. 
h i  rontocar i  s SDD 33 

i d .  1 Parapaguridae (un 
Pagurus sp. 

1 
4 11 

ECHI NODERIrIATA 
b h i  uroi dea 

Ir 
present 

2 
1 
5 

present 
1 

5 w  
1 

7 1  

Gorgonocephal us eucheni s 
Ctenodi scus cri  sDatus Asteroi dea 

Echi  noi  dea IL Strongylocentrotus sp. 
~~ 

Hol o t h u r o i  clea C h i  ri  d o t a  sp . 
Holothuroidea ( u n i d . )  4 

m 

I 

m 

CHORilkTA 
Pisces Lumpenel 1 a 1 on i rostr i  s 

Cyclopteri dae -” 1 4 
3 4 
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APPENDIX I TRAWL  DATA 
Hast ings  and A1 i c e  Arms 
S t a t i o n  A - 1  
Tow I1 
14 June 1977 

Species  Count Wet Wt. (gms) 

POR IFEKA present  

iwl OL L U SCA 
Eri Val v i  a 2 Yo1 d i  a t h rac i   ae fo rm i  s 

SIPUNCULA 1 

ARTHROPODA 
Crustacea present  

7 1  
6 
23 

Euphausia sp. 
3s 

125 
95 

Pas iphaea   pac i f i ca  
Pandal  opsi s d i   spa r  
Pandal us boreal  i s  

4 
1 

13 

3 

13 

ECHINOOERMATA 
Ophi u r o i  dea 
Ho lo thuro idea 

present  
p resent  C h i r i d o t a  sp. 

CHORDATA 
Pisces 61  

13 
115 

Lumpenel 1 a 1 o n g i   r o s t r i  s 4 
Lycodapus  manai b u l  a r i  s 4 
Hi ppogl osso i  des e l  assodon 1 
C y c l o p t e r i  dae ( u n i  d .  ) 1 

*Small trawl. 
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Has t ings  and A l i c e  Arms 
S t a t i o n  A-1 
Tow I 1 1  
14 June 1971 

II 

C N I D A R I A  
Anthozoa present  

MOLLUSCA 
i3i V a l  v i  a 12 

2 
9 

7 

4 

Yo1 a i  a t h r a c i   a e f o r m i  s 
Y. s c i   ssu ra ta  

m 

ANNELIDA 
Polychaeta present  

D 

ARTHROPODA 
Crustacea 2 

presen t  
47 
IS 
63 

Amphi poaa ( u n i  d. 
Euphausia sp. 
Pas iphaea  pac i f i ca  
Vandal  opsi s d i  spar 
Vandal us bo rea l  i s 

27 
28 1 
27 i m 

IC! 
26 

12 
13 

Crangon sp. 
S p i r o n t o c a r i s  spp. 

IL 
Parapagur i  dae ( u n i  d .  ) 
Vagurus sp. 

3 
3 

1 
1 

ECHI t iODERt-iATA 
Ophi uroi aea p resen t  
A s t e r o i  dea C tenod iscus   c r i spa tus  1 l U  
Ho lo tnu ro idea  Mol padi  a sp. 7 14 

CHORDATA 
P isces  4 7 9  

1 2 
14 4b 
2 

Lurnpenell a longi r o s t r i  s 
Lycodes  brev ipes 
LyCOdapuS mandioul a r i  s 
C y c l o p t e r i  dae (un i  d .  ) e 
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API'ENUIX I TRAWL DATA 

b) A l i c e  A r m  - S t a t i o n  A-2 

DATE - June 13, 1Y77 
AREA - Centre o f  A l i c e  Arm, B.C. (Char t  tt37Y3) 

Tow I - B e g i n   F i s h i n g  1658 

- Stop  F i s h i n g  1712 

364 55" 27.1' N 
129" 36.8' W 

384 55" 21.1' N 

129" 36.65" 

Tow 11 - B e g i n   F i s h i n g  1839 384 55" 27.U4'N 
129" 35.8b'W 

- Stop  F ish ing  1844 384 55" 27.U7 N 

129" 36.8 w 

Tow I 1 1  - B e g i n   F i s h i n g  2u 23 

- Stop  F ish ing  2lJ45 

375 5s" 27. uZ ' I4 

129" 35.8' U 
384 55" 27.12 1.1 

1 2 ~ "  37.18 bi 
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TRAWL DATA 
Hastings and A1 ice Arms 
Station A-2 
Tow I 
13 June 1977 

Species C o u n t  Wet U t .  ( gns) 

MOLLUSCA 
tiastropoda 

divalvia 

Col us ha1 1 i 
Neptunea sp. 
" 

Yo1 dia  sci  ssurata 
Caraiomya sp. 

A R T H R O P O D A  
Crustacea 

Spi rintocari s spp. 

Pagurus spp. 
Li thodes aequi spina 
Chionoecetes b a i r a i  
Parapaguri a a e " 3 .  ) 

E C H I  NODERIBATA 
Asteroi dea 
Hol o t h u r o i  dea 

Ctenodi scus cri  soatus 

C H O R D A T A  
Pisces 

Mer1 uccius  roductus 
Cycl opteri dae eT" u n i  a .  ) 

19 
6 

113 
1 

3 
25 
64 

1Zd 
l u  
1 8  

lu 
2 
2 
2 

184U 
13 

3 
2u 
1 
4 
1 
6 

93 
2LU 
258 

4 
41 

94u 
4bU 

9 
2i, 

42 
7 iJLi 
4zcl 

l a  

6Zuu 
7clu 

2U 
7 Ud 
28 J 
42u 
14u 

7 

sm - small 
lg  - large 
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TRAdL DATA 
Hast ings  and A1 i c e  Arms 
S t a t i o n  A-2 
Tow I 1  
13  June  1977 

APPENDIX I 

Species  Count Wet Wt. (gms) 
1 

MOLLUSCA 
Gastropoda 2 

23 
7 

23 1 
5 
3 

b 
136 
217 
710 

34 
15 

N a t i c a  sp. 
Colus sp. 
Neptunea sp. 
Yo1 d i a   t h r a c i a e f o r m i s  B i  v a l   v i a  
- Y .  sc i   ssu ra ta  
Card i  omya sp. 

ANNELIDA 
H i  r u d i  nea Marsipobdel 1 a saccul   ata  (1952) 2 2 

ARTHROPODA 
Crustacea I 78 

118 
1 l U U  
47u 

Pandal  opsi s d i   spa r  
Pandal us borea l  i s  

2 
12 

Crangon sp. 2 
Sp i   ron toca r i  s sp. 11 

Pagur idae  (un i  d. ) 19 126 
1 luu 
1bw 

L i  thodes  aequi   spina 
Chionoecetes  ba i  r a i  

2 
2 

BRACHIPODA 1 l U  

E C H I  NODERi4ATA 
A s t e r o i  dea 
H o l   o t h u r o i  dea 

6uuu 
7u 

35u 

Ctenodi  scus c r i  s p a t u s   l b l u  
1401 padi  a sp. 1 
Ho lo thu ro idea   (un i  d.) 8 

1 CHORDATA 
Pisces 6UU 

35 
42u 
3uu 

Lumpenel 1 a 1 o n g i   r o s t r i  s 17 
Lycodes  brevi  pes ii 
- L. d i   a p t e r u s  5 

1 
1 

Theragra  chalco ramma 
C y c l   o p t e r i  + dae u n i  d. 
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APPENDIX I TRAWL DATA 
Has t ings   and  Alice Arms 
S t a t i o n  A-2 
Tow I 1 1  
13 June 1977 

I 

Spec i es 
I 

9 

r 

Count Wet Wt. (gms)  

POR IFERA 
Hyalospongia   Aphroca l l  is tes v a s t u s   p r e s e n t  

MOLLUSCA 
Gastropoda 4 

14 
l u  
7b 

i i a t i c a  s p .  
C O l U S  SD. ” 
Neptunea  sp.  
Yo1 d i a   t h r a c i a e f o r m i s  
- Y .  s c i s s u r a t a  
Cardiomya sp. 
b i v a l v i a  ( u n i d . )  
Dental  i urn sp. 

B i  Val v i  a 15u 
llr 

2 
7 

present 

268 
27 

3 
4 n 

L 

Scaphopoda 

A R T H R O W D A  
C r u s t a c e a  1 

31 
44 

P a s i p h a e a   p a c i f i c a  
Panaa l   ops i  s a i  s p a r  
Panaal  us b o r e a l  i s  

Crangon sp.  
S p i   r o n t o c a r i s   s p .  

35 1 
2Ll2 

5 
3 

5 
2 

Pagurus   sp .  
C h i o n o e c e t e s   b a i r d i  

1 9  
1 
1 

154 
2ci3 

6 P a r a p a g u r i   d a e  ( u n i  d .  ) 

tjRACHI PODA 1 2 

E C t i J  NbDERI4ATA 
k s t e r o i   d e a  
Hol o t h u  r o i   d e a  

8UV 
2 

2730 
27 

Ctenoa i  scus c r i  s p a t u s  

Mvoxoceohal us 

mm 
CHORDATA 

P i s c e s  
18 

l l u  
4 

4u 

L p o l y a c a n t h o c e p h a l  us 
Lumpenel 1 a 1 o n g i   r o s t r i  s 
Lvcodes diaDterus 
Cicl o p t e m i  d. 1 
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APPENDIX I TRAWL  DATA 

c )  A l i c e   A r m  - S t a t i o n  A - 3  

DATE - June  14,  1977 

AREA - Mouth o f  A l i c e  Arm, B.C. (Chart   #3793) 

Time (PDT)  Depth ( m l  P o s i t i o n  

T o w  I - B e g i n   F i s h i n g  1335 86 55" 25.01'N 

129" 4U.38'W 

- Stop  F i s h i n g   1 3 5 ~  9U 55" 24.55'N 

129" 4c1.7ti'w 

Tow I1 - B e g i n   F i s h i n g  1425 88 55" 24.98'14 

12Y" 4U.41'W 
- Stop  F i s h i n g  144u 91 55' 24.48 t i  

129' 4U.85'W 

Tow 111 - B e g i n   F i s h i n g  1517 8b 55' 24.85 N 

129' 40.55 bJ 

- Stop  F i s h i n g  1528 93 55' 24.39 N 

129' &.b5 h 
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APPENDIX I TRAWL DATA 
Hastings and Alice Arms 
S t a t i o n  A-3 
Tow I 
14 June 1977 

Species C o u n t  Wet Wt. (gms) 

POR IFERA 
Hyalospongia Aphrocallistes  vastus 

MOLLUSCA 
Bivalvia Chl  amys sp. 

Cephal opoda Lo1 igo  opalescens 
Bivalvia  (unid.) 

ARTHROPODA 
Crustacea Amphipoda (unid.) 

&r* 
Pandalo s i s   d i s   a r  

p. Jon1 urus 
P .  hvDs1 notus 

Crangoni dae ( uni d .  1 
Lebbeus sp. 
Spirontocari s spp. 

Paralithodes  carntschatica 

ECHINODERMATA 
Ophi uroidea 

Asteroidea 

Gorgonocephalus eucnernis 
ODhi ura SD. 
Cknodiscus  cri sDatus 

Echi  noi  dea 
Hol othuroi dea 

CHORDATA 
Pisces 

Asteroidea  (unid.1 
Strongyl  ocentrotus sp. 

MvoxoceDhal us 
polyacanthocephal us 

Eurnicrotrernus orbi s 
Bathvaaonus niariDinnis 

W "  1 ,  

Dasycottus set iger  
Dasycottus s e t i   e r  (sm) 
'Theraqra cha 7-e coararnrna - " 
Hippoglossoides  elassodon 

t j A $ & m i  d . I Par0 hr s vetulus 

present 

1 
3 
1 

1 
10 

444 
2 
5 

115 
38 
23 

1 
4 
1 

5 
3 

14 
2 

18 
24 

1 
1 
8 
7 
4 
1 
2 
2 
2 

4 
43 

1 
65 

2000 
7 

183 

149 
25 
14 

2 
133 

1900 

250 
4 

18  
25 

107 
1600 

850 
2 

23 
a1 

7 50 
95 

2 50 
6 

I 

I 

m 

I 

e 

L 

L 

I, 

I 
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APPENDIX I TRAWL DATA 
Hast ings and A1 i c e  Arrns 
S t a t i o n  A-3 
Tow I 1  
14 June 1977 

Species  Count Wet Wt. ( gms 1 

POR IFERA 
Hya lospong ia   Aphroca l l i s tes   vas tus   p resent  

AIJNELIDA 
H i  r u d i  ned Marsi  pobael 1 a saccul  a t a  ( 1952 1 1 

ARTHROPODA 
Crustacea 

ECHINODERMATA 
Ophi u r o i  dea 

As tero idea 

Ech i   no i  dea 
H o l o t h u r o i  dea 

CHORUATA 
P isces  

Roci ne1 a sp. 
Amphi poda (un i  d. ) 
Panda1 ops i  s d i   spa r  
Panda1 us Doreal i s 
- Y. gon iurus  
- V. hys i   no tus  

Cranyoni dae ( u n i  d. ) 
Lebbeus  spp. 
Sp i   ron toca r i  s spp. 

Pagurus spp. 
Parapagur i  dae ( u n i  d. ) 
Para1 i thodes  camtschat ica 

' * i r  Gor  onoce ha1 us  eucnemis 

Myoxocephal us 
polyacanthocephal  us 

Bathyagonus 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  
D a s y c o t t u s   s e t i g e r  (sm) 
Asterotheca a1 ascana 
Agonus ac i   penser i   nus  
Ice1 i nus  boreal i s 
Chi  tonotus  Duaetensi  s 
Theragra  chal  cogralnrna 

1 
1 

22 
6110 
4 
7 

155 
45 

8 

7 
1 
2 

15 
present  

7 
1 

lu 
19 

2 
7 
4 
5 
1 
1 
1 
3 
4 

138 
24uLJ 
lcl 

125 

183 
4u 

6 

26 

3buu 

blJ0 

7 

63 
1 l U U  

154 
16 
45 

5 
3u 

6 
9 

8W 
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APPENLIX I TRAWL DATA 
Has t ings  and A1 i c e  Arms 
S t a t i o n  A-3 
Tow 11 
14 June 1977 

CHORDATA ( con t ' d 
H i  ppogl  ossoiaes e l  assooon 5 31u 
Paro   h r  s v e t u l u s  
tjd$dkimi a. 1 

1 4uu 
4 14 

........................................................................ 
Para1 i thodes  camtschat ica 

Carapace  Width  Overall  Width Wet Wt. 
( Clll)  (cm) ( gms 1 

female ( g r a v i d )  18 
female ( g r a v i d )  15 

I 
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m 

I 

APPEND I X I TRAWL DA7A 
Hast i   ngs and A1 i c e  Arms 
S t a t i o n  A-3 
Tow 111 
14 June 1977 

Species  Count Wet Ut .  I gtos) 

PORIFERA 
Hyalospongia  Aphrocal l  i stes  vastus 

MOLLUSCA 
Gastropoda  Col us ha1 1 i 
B i  V a l  v i a  Yo1 d i  a t h r a c i a e f o r m i  s 

Cardiorwa SD. 

" 

" 

ARTHROPODA 
Crustacea Amphi poda ( u n i  d. ) 

Euphausia sp. 
Yasiphaea p a c i f i c a  
Panda1 ops i  s d i   spa r  
Vandal us boreal  i s  
- P. gon i   u rus  
- t.'. hypsi   r lotus 

ECHIRODERMATA 
Ophi u ro idea 

A s t e r o i  dea 
Ech i   no i  dea 
Ho lo thuro iaea 

CHORDATA 
Pisces 

ia 

Crangoni dae ( u n i  d.  
Lebbeus sp. 
Sp i   ron toca r i  s spp. 

Parapagur i  dae ( u n i  d . )  
Vaguridae  (uni d. ) 

tiorgonocephal  us  eucnerni s 
Ophiura sp. 
Ctenodi  scus c r i  spatus 
S t r o n y y l o c e n t r o t u s  sp. 

Bathyagonus n i g r i p i n n i s  
Oasyco t tus   se t i ge r  
Chi tonotus  pugetens i  s 
Agonus ac i   penser i   nus  
Lycodes  brevipes 
Aprodon c o r t e z i  anus 
Theraura  chalcouramrna 
H i  ppogl  ossoi  des e l  assodon 
Parophrys  vetu l  us 
L y o p s e t t a   e x i  1 i s 

present  

1 
1 
1 

3 
4 
2 
4u 

6Zb 
18 
4 

83 
6 

26 

1 
7 

4 
4 

12 
6 

12 

6 
4 
1 
1 
5 
2 
9 
3 
3 
2 

3 
2 
2 

27u 
22uu 

53 
12u 

l u 2  
4 

15 

14 

1 b6 
2 
9 

7 Y  
175d 

8 
46 
8 
4u 

168 
135 
7uu 
5uu 
5uu 
1L5 
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APPENDIX I TRAWL DATA 
d )  O b s e r v a t o r y   I n l e t  - S ta t i on   0 -1  

DATE - June 14,  1977 
AREA - Near  Brooke I s 1  and, Observa to ry   I n le t ,  B.C. (Char t  t3793 1 

-~ 

Time ( P D T )  Depth ( m )  P o s i t i o n  

Tow I - Beg in   F ish ing  1848 59 55" 20.93'N 

129" 46.94 'k' 

- S t o p  F i s h i n g  1859 145 - 180 55" 20.78'N 
129"  47.78" 

m 
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TRAWL DATA 
Observatory In1 e t  
S t a t i o n  0-1 
Tow I 
14 June 1977 

APPENDIX I 

Species 

MOLLUSCA 
Gastropoda 
Bivalvia 

1 
4 
1 

!?$%!h%ciaeforrni s 
tXFEiimya sp. 

3 

A N N E L I D A  
Polychaeta 1 6 Aphrodita  sp. 

ARTHROPODA 
Crustacea Amphipoda (unid. 

PasiDhaea Dacifica 
1 
4 

55 
a4 

4 
4 86 
159 d r *  

Panda lo  sis dis  ar 
a 

7 
1 

18 

5 
1 
8 

Crangon sp. 
Lebbeus sp. 
Spi rontocari s sp .  

Parapaguridae  (unid.) 1 2 

BRACHIOPODA 21 41  

ECHINODERMATA 
Ophi uroidea 
Asteroidea 

Dresent 
128 30 Ctenodiscus  crispatus 

Pteraster  tesselatus 
2 
3 
2 

9 
12 
58 

(arcuatus) 
Echinoidea Strongylocentrotus  sp. 

Brisaster  sp. 
I 

CHORDATA 
Pisces 15 

2 
2 6  

2 
33 

" 
Lyopsetta  exi 1 i s  
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A3PENDIX I TRAWL DATA 

e )  H a s t i  ngs Arm - S t a t i o n  H-2 

DATE - June 13, 1977 

AREA - O f t  Car r   Po in t ,   Has t ings  Arm, u.C. ( h a r t  #3935)  

Time ( P D T )  Depth (m) r o s i  ti on 

Tow I - B e g i n   F i s h i n g  ut543 

- Stop  F ish ing  WUlJ 

Tow I1  - Beg in   F i sh ing   lUb3  

- Stop   F ish ing   luZ3 

Tow 111 - B e g i n   F i s h i n g  1126 

- S top   F i sh ing  1140 

3u 2 55" 2Y.b' N 

129" 45.65'vl 

29b 5s" 2Y.l' N 

12Y" 45.5' h' 

29 6 55" 29.4S'N 
1251" 45.75'W 

3cr 7 55" 29.95 ' t.r 
129"  45.98 ' r 4  

3u7 55" 3u.l' 1 .1  

129"  49.9tl 'd 

3cl Y 55" 29 .5b 'F i  

129" 45.7' w 
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TRAWL DATA 
Has t ings  and A1 i c e  Arrns 
S t a t i o n  H-2 
Tow I 
13 June 1977 

Species  Count  Net ilt. (gms) 

MOLLUSCA 
B i  val   ve 
Cephalopoda 

Yo ' l d ia   t h rac iae fo rn i s  
Octopus  sp. 

47 
1 

21  
83 

ARTHROPOUA 
Crustacea  Pasiphaea  pac i f ica 5 4 

Panaal  opsi s d i   spa r  (sm) 3u 2 32ulJ 
Panda1 o p s i  s d i  spar ( 7  g ) 224 
Panda1 us  boreal  i s  21 5 5u9 

Cranyon sp. 
S p i   r o n t o c a r i  s spp. 

Ch i   onoece tes   ba i   rd i  

11 11 
26 2Ll 

1 347 

ECHINODERMATA 
As te ro idea  Ctenodi  scus c r i   s p a t u s  99 44cr 
liol o t h u r o i  dea C h i r i d o t a  sp. p resen t  

CHORDATA 
Pisces  Lumpenel 1 a 1 o n g i   r o s t r i  s 1 3 
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APPENDIX I TRAWL  DATA 
Hastings and Alice Arms 
Station H-2 
Tow I 1  
13 June 1977 

I 

m 

m 
Species Count Wet kit. (gms) 

POR IFERA 
Hyalospongia Aphrocallistes  vastus  present 

MOLLUSCA 
Gastropoda 69 

4 
6 

148 
tl 

Col us ha1  1 i 
N a t i c a  russa 
" 

15 
2 
1 

luu 
6 
2 

bas t ropoaauni  a. 
Yoldia. thraciaeformi s 
Y .  sci  ssurata 

Bivalvia 
- 
Bivalvia ( m i d . )  

Scaphopoda Dental i urn sp. present 

A N N E L I D A  
Polychaeta 51 

1 
8 

Aphroai t a  sp. lu 
Sternapsi s fossor 2 
Marsipobuella sacculata (1932) 8 D. Hi ruainea 

ARTHROPODA 
Crustacea bOU 

4uu 
Pandalopsi s ai spar 11b 
Panda1 us boreal i s 114 L 

P 

m 

Crangon sp. 
SDi rontocari s SD. 

4 
1 

7 
1 
2 

263 
3 S U  
31s 

( see  next 
P a w )  

i i h n i d a  uadrls \ n a  1 
Paguri dae  u n i  d .  32 
Chionoecetes  Dairdi 1 
Chori 1 1  a 1 ongi pes 2 
Li thodes aequi spina 4 

- 

5" 

m 

ECHI tiODERMATA 
Asteroi dea 23Uu 9uoo Ctenoai scus cri  spatus 

c 

I 

m 

CHOKIjATH 
Pisces 3u 

96 
4 

4ui) 

Bathyagonus nigri p i  nni s 5 
Dasvcottus  seticter 8 .. 
Lumpenel 1 a long1 rostri s 1 - 
Lycodes pal  eari s 2 
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APPENDIX I TRAWL  DATA 
Hast ings  and A1 i c e  Arms 
S t a t i o n  H-2 
Tow I 1  
13 June 1977 

Species  Count Wet Wt. (gms) 

CHORDATA ( c o n t ' d )  
Lycodapus  mandi  bul a r i  s 
R a j a   k i n c a i d i  
W o p t e r i d a e   ( u n i d .  1 

2 
2 
1 

10 
1200 

2 

...................................... .....~*...*....................... 
Lithodes  aequispina  Carapace  Width  Overal l   Width  Weight  

(cm)  (cm)  (gm) 

mal  e 
mal  e 
f e m a l e   ( g r a v i d )  
f e m a l e   ( g r a v i d )  

15  75 1300 
1 5  75 1100 
14 70 1300 
14 65 1000 
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APPENDIX I TRAdL DATA 
Hasti ngs  and A1 ice Arms 
Station H-2 
Tow 111 
13 June 1977 

I 

Spec i es Count; Wet Wt. ( gns 1 I 

m 

I 

MOLLUSCA 
tiastropoda 1 

It; 
15 

2u4 
5 
5 
2 
1 

Natica russa 
Colus h a l l i  
” 

129 
452 

13 
6 
2 

165 

3bb 
Neptunea sp. 
Yo1 d i  a t h r a c i  aeformi s 
Y .  sci  ssurata 

Bi v a l  v i  a 
- 
Cardiornya sp. 
B i v a l v i a  (un ia . )  

~~ ~~ ~ 

L 

Cephalopoda Octopus sp. 

A N N E L I D A  
Polychaeta 32 Aphrodi t a  sp. 5 

A R T H R O P O D A  
Crustacea 71b 

195 
Panda1 opsi s d i  spar 1 ub 
Panaa l  us boreal i s  7u 

2 
2 

Crangon sp. 
Spirontocaris spp. 

Pagurus spp .  2U 
Li thodes aequi spina (juveni 1 e )  1 

U R A C t i I  O P O D A  2 16 

E C H I  NUaERtIATA 
Asteroi dea 72Ud Ctenodi scus cri  spatus 2u7u 

CHOKDATA 
Vi sces 231 

12 
25Li 
135 

Bathyagonus n i  gri p i  n n i  s 
Uasycottus seti  ger 
Lumpenel 1 a l o n g i  ros t r i  s 
Lycodes pal  eari s 
Lycodapus mandi bul  ari  s 
- L. parvi  ceps 
Microstomus pacificus 
Cyclopteridae ( u n i d .  ) 

1l)uu 
3 
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APPENDIX I TRAWL DATA 

f )  A l i c e  Arm - S t a t i o n  A-1 

DATE - 13,  14 October  1978 
AREA - U f t '  Pearson  Po in t ,   A l i ce  Arm, t3.C. (Chart   k3793) 

Time (PDT) Depth (m) Posi  ti on 

Tow I - b e g i n   F i s h i n g  14SU lul, 55" 26.9' r\l 

129" 3u.5' b4 

- S t o p  F i s h i n g  1SU3 45 55"  29.75'N 

129" 27.32 ' 'vl 

Tow I 1  - B e g i n   F i s h i n g  13SU 65 55" 26.75'N 

129" 3U.5l w 
- Stop  F i s h i n g   1 4 W  87 55" 27.16'td 

1.29" 29.2' d 
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TRAWL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  A - 1  
Tow I 
13  October  1978 

APPENDIX I 

Spec i es  Count Wet Wt. ( gms) 

C N I D A K I A  
Anthozoa 1 

1 
A c t i   n a r i  a (un i  d. 
Clsteocel 1 a septen t r i   ona l  i s 

MOLLUSCA 
l jastropoda Colus sp. 

Yo1 d i a   t h r a c i a e f o r m i  s 
Y. sc i   ssu ra ta  
tiucul ana pernul  a 
C l i n o c a r a i u m   c i l i a t u m  

ARTHROPODA 
Crustacea PasiDhaea D a c i f i c a  1 

7u 
4259 

4 

93s 
97111 

31 

77 
9U 
1 

115 
116 

5 
3s 

L i  thodes  aequi   spina 
LaDi  aochi  rus  spl  endescens 
Pagurus a1 e u t i c u s  
Hyas l y r a t u s  2 1  

4 
14 

17b 
1 7 6 ~  

177 
Chionoecetes sp. 
Chionoecetes SD. ( . i uven i l e i  

BRACHI OPODk present  

ECHINUDERIJIATA 
Ophi u r o i  dea 8 

presen t  
1 7  

tiorgonocephal us eucnemi s 
Ophiura sp. 
CtenOdi  scus c r i  soatus A s t e r o i  dea 

Echinoidea 
7 5  

92 
St rongy locen t ro tus  

8 droebachi   ens i  s 
S. pal  1 i d u s  
C h i   r i d o t a  sp. 
Mol  padi a i ntermedi a 
Parast ichoDus SD. 

p resen t  
3 

19 
p resen t  

H o l o t h u r o i  dea 

Ho lo thuro idea  (un id . )  
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1 

APPENDIX I TRAWL DATA 
Has t inys  and A l i c e  Arms 
S t a t i o n  A - 1  
Tow I 
13 October 1976 

Species  Count Wet Wt. (grns) 

CHORDATA 
P isces  Hemi tri p te rus  bo1 i n i  1 

Dasyco t tus   se t i ge r  1 
D a s y c o t t u s   s e t i g e r   ( j u v e n i l e )  3 
Odontypyxi s tri sp i  nosa 
Lycodes  brevipes " 

Bothrocara mol 1 e 

1 
3 
2 

Bathyagonus   n i y r i p inn i s  4 
H i  ppogl  ossoides  eiassondon 1 
Lurnpenel 1 a 1 o n y i   r o s t r i  s 13 
Theragra  chalcograrnma 
C y c l o p t e r i  dae (un i  a. ) 

3 
4 

161U 
193 

121 
4su 
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APPENDIX I TRAWL DATA 
Hastings and Alice 
S ta t ion  A-1 
Tow I1 
14 October 1978 

Arms 

Spec i e s C o u n t  Wet Wt. ( 9 s )  

MOLLUSCA 
Gastropoda 

B i v a l v i a  

Colus sp. 
Neptunea sp. 

m h b r m i  s 
Buccl num lectrum 

d p e r n u l  a 
Cardiom a sp. 

Natica sp. 

m a  ( m i d . )  

Yolandia sp. 

sp. 

A N N E L I D A  
Polychaeta 

A R T H R O P O D A  
Crustacea 

E u a l k  suckleyi 

B R A C H I O P O D A  

ECHINODERMATA 
Asteroidea 
Echinoidea 

Hol othuroidea 

4 
8 
2 

152 
1 
1 

11 
3 
2 
3 

present 

44 
2037 

4 
28 
1 

2 
135 

Pagurus aleuticus 2 
P .  cornutus 1 
- Hyas lyratus 4 
Chionoecetes SD. (.iuvenile) 63 

- 

Ctenodiscus  crispatus 
Stronsvlocentrotus 

droebachiensis 
Chi ri dota  sp. 
Molpadia intermedia 

6 ( u n i d . )  
Parasticho us sp. 

present 

38 

14 
present 

12 
4 
5 

207 

591, 
4070 

52 
40 

16 

1 4 7  
503 

295 

470 

P 

ai 

II 

L 

I 
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APPENDIX I TRAWL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  A - 1  
Tow I 1  
14 October 1978 

Species  Count Wet Wt. (gms) 

CHORDATA 
P isces  

1 

Myoxocephal us 
polyacanthocephal us 

Dasyco t tus   se t i ge r  
D a s y c o t t u s   s e t i y e r   ( j u v e n i l e )  
Lycodes  brevi   pes 
Lycodopsi s p a c i f i c a  
Bathyagonus n i   g r i   p i   n n i  s 
Odontopyxi s tri s p i  nosa 
Bothrocara mol  1  e 
Lumene l  1 a 1 o n a i   r o s t r i  s 
Theragra  chalcogramma 
C y c l   o p t e r i  dae (un i  a. ) 

1 1905 
2 4u5 
1 
1 
1 92 
5 4u 
1 
2 l u  
4 7u 
1 32 
1 

m 
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APPENDIX I TRAWL DATA 
g )  A l i c e  Arm - S t a t i o n  A - 2  

DATE - 13, 17  October  1978 
AREA - Centre o f  A l i c e  Arm,  B.C. (Chart   #3793) 

T i m e  (PDT)  Depth (rn) V o s i   t i o n  

T o w  I - Beg in   F i sh ing  UY11 2u6 55" 27.2' N 
12Y"  36.u' w 

- Stop   F ish ing  UY 26 212 55"  27.2' N 

129" 36.86'd 

T o w  I1  - Beg in   F i sh ing  1145  21u 55" 26.9' N 

12Y" 3b.75'b.i 

- Stop  F i s h i n g  11 57 21u 55;" 26.9' N 

129"  37.u5'w 

T o w  111 - Begin  F ish ing  14uu 211, 55' 27.15;'h 

129' 35.95" 
- Stop  F ish ing  1413 2u8 55' 27.1' t i  

129"  35.1' h' 

T o w  IV - Begin  F ish ing  151u 2U8 55"  27.7' h 

129"  35.2' w 
- Stop   F ish ing  1523  21u 55" 27.1' N 

129"  36.1' h! 
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APPENDIX I TRAWL DATA 
Hastings  and A1 i c e  Arms 
S t a t i o n  A-2 
Tow I 
13 October 1978 

Species 

~~~ 

Count Met Wt. (gms) 

NEMERTEA p resent  

ANNELIDA 
Polychaeta present  

ARTHROPOLJA 
Crustacea 17 

3s 
29 

19 
442 

9b 
Panda1 ops i  s d i  spar 
Panaal us boreal  i s  

Crangon communis 
Eual us  suck1 e y i  
- E .  macrophthalmus 

Yagurus  beringanus 

2 
l u  
11 

3 
l u  
15 I 

1 
1 
1 

l u u u  
1 7  

ECHI  NODERirlATA 
H o l o t h u r o i  aea present  C h i r i d o t a  sp. 

CHURDATA 
Pisces Bathyagonus n i g r i p i n n i s  

l Z L ,  
6 5U 
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APPENDIX I TRAWL DATA 
H a s t i n g s   a n a   A l i c e  Arms 
S t a t i o n  A-2 
Tow I1 
17  Octooer  1978 

Spec ie s   Coun t  ke t  N t .  ( g n s )  

MOLLUSCA 
i j a s t ropoaa  

B i v a l v i a  

A R T H R O P O D A  
Crus t acea  

Colus sp. 
Neptunea sp. 
Y o l d i a   t h r a c i a e f o r m i s  

Colus sp. 
Neptunea sp. 
Y o l d i a   t h r a c i a e f o r m i s  

Pandal   opsi  s d i  s p a r  
Pandal us borea l  i s 

Cranaon comwuni s 
1 
E u a l  us suck1 e y i  
E .  macroDhthalrnus 

Li t h o a e s  aequi s p i n a  
LaDi dochi  rus spl endescens  
Ch ionoece te s  sp. 

ECHI IJOUERMATA 
Astero i   dea  

Ctenodi  scus c r i  s p a t u s  
Ho lo thu ro idea  

CHORDATA 
P i s c e s  R a j a   k i n c a i d i  

D a s y c o t t u s  se t iger  
Lycodopsi s p a c i f i c a  
Bathyagonus ~~ ~ n ig r ip inn i s  
Lumpenel 1  a  1 o n g i   r o s t r i  s 
T h e r a g r a   c h a l c o  ramma 
Cycl o p t e r i  "T9-7 dae u n i  d. 

14 
3 

39 

126 
171 

3 
3 
36 

8 
35 

4 

1 
64 
3 

1 
1 
2 
5 

2u 
1 
2 

66 
lU6 
9u 

1848 
417 

2 
2 

54 

11  19u 
121 

Ir 

27u 

5su 
6 s  

145 
7*  

luuu 
31U 
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APPENDIX I TRAWL DATA 
H a s t i  ngs and A1 i c e  Arms 
S t a t i o n  A-2 
Tow 111 
1 7  October 1978 

m 

m 

L 

m 

a 

Species 

MOLLUSCA 
131 v a l   v i  a 

ARTHROPODA 
Crustacea 

Yo ld ia   t h rac iae fo rm is  

Mysi dacea (un i  a. ) 

ECHINODERNATA 
Ho lo thuro idea 

CHORDATA 
Pisces 

Crangon communis 
Eual us suck1  eyi  

Labi   dochi   rus  spl   endescens 
Pagurus a1 e u t i c u s  

C h i r i d o t a  sp. 
Ho lo tnuro idea  (un i  d . )  

Lumpenell a l o n g i   r o s t r i  s 
Leurogl  ossus s t i  1 D i  us 
N e c t o l i p a r i s   p e l a g i c u s  

3 

present  

22 
17 
IS 

1 
5 

3 
1 

present  
p resent  

2 
3 
2 

17 
1 7 5  
33 

1 us 
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APPENDIX I TRAdL DATA 
Hastings and Alice Arms 
S t a t i o n  A - 2  
low IV 
1 7  October 1978 

Spec i es C o u n t  Wet Wt. (913s) 

MOLLUSCA 
bastropoda Colus sp. 1 

Neptunea sp. 6 
Yo1 d i  a tlwaciaeforrni s 224 - - 

Bivalvia 645 
rJucula su. 5 
Cardionye sp. 

ARTHROPODA 
Crustacea PasiDhaea Dacifica 1 

b3 
4u 

7bu 
1 Lu 

Pandalopsi s d i  spar 
Panda1 us boreal i s  

Eua l  us macrophthalmus 1 

L i  thodes aequi spina 12 
Labi d o c h i  rus  spl  endescens 15 
Paaurus aleuticus 5 L 
Hvas 1 vratus 1 

ECHINODERNATA 
Asteroi dea 2315 

m 

m 

c 

Ctenodiscus  crispatus 557 
Sol aster  sp. 3 
Asteroi dea ( u n i  d .  1 

Hol o t h u  roi aea Parastichopus sp. 2 

CHURDATA 
Pisces 3s 

39iJ 
bathyagonus niyripinnis 2 
LumDene’ll a lonai  rostri s 8 ., 
Theragra  chal cogralnrna 1 

*ideight of 9 individuals. 
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APPENDIX I TRAWL DATA 

h) A l i c e  Arm - S t a t i o n  A-3 

DATE - 14, 15  October  1978 

AREA - Mouth o f  A1 i c e  Arm, B.C. (Chart   #3793) 

Time (PDT) DeDth (m) P o s i t i o n  

Tow I - Beg in   F ish ing  1746 

- S top   F i sh ing  1802 

55 55"  24.27'N 

129"  41.1' W 

43 55" 24.76 ' N  

129"  40.8' W 

Tow I1 - Beg in   F i sh ing  081 6 45 55"  24.2' N 

129" 40.91 ' W  

- Stop  F i s h i n g  082 6 40 55 " 24.83 ' N  

129"  40.2' W 
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APPENDIX 1 TRAWL DATA 
Hastings and Alice Arms 
Station A-3 
Tow I 
14 October 1978 

Species 

MOLLUSCA 
Gastropoda 

Bi Val vi a 

Liskeia  cidaris 
buccinium Dlectrunl 
Neptunea sp. 
C hl amy s sp . 

Cephal opoda octopus  sp. 

ANNELIbA 
Polychaeta 

SI PUtdCULA 

ARTHROPODA 
Crustacea Parlaal opsi s d i  spar 

Vandal us boreal i s  
- P.  hypsinotus 
Spi  rontocari s spina 

Crangon communis 
Arai s dentata 
LaDi dochi rus  spl  endescens 
Hyas lyratus 
Elassochirus cavirnanus 
Chionoecetes sp. 

E C H I N O D E R I * l A T A  
O p h i  uroi dea Ophiura sp. 

Astero 

Echi no 

i 
Gorgonocephal us eucnemi s 
Crossaster  sp. 
Vteraster sp. 
Henricia SD. 
Ctenoai  scus cri  spatus 

idea  Strongylocentrotus sp. 
Holothuroi dea  Chi ridota sp. 

Parastichopus sp. 

present 

1 

2u 
2435 

14 
4 

182 
8 

42 
2G 
1 

16 

present 
3 
1 
1 
1 
5 

1~13 
present 

49 

34 5 
7 u  

213u 

I 
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a 

APPENDIX I TRAdL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  A-3 
Tow I 
14 Octooer 1976 

Species Count  wet Wt. ( g ~ )  

CHORDATA 
Pisces D a s y c o t t u s   s e t i y e r  

Mal a c o c o t t u s   k i   n c a i  d i  
I ce1  us s p i   n i   g e r  
Lycodes  brevipes 
Agonus ac i   penser i   nus 
Nau t i ch thys   ocu lo fasc ia tus  
L e p i d o p s e t t a   D i l i n e a t a  
H i  ppoy l   osso ides   e l  assonaon 
Paropnrys  vetu l  us 
Lumpenel 1 a 1 o n g i   r o s t r i  s 
Theraara  chalcouramrna &n+ Oaonto x i s   t r i s   i n o s a  

C o t t i d a e   ( u n i  d.  
Yleuronec t idae  (un id .  1 
knopl  oporna f i m b r i a  

5 325 
1 
7 
4 1Y5 
2 95 
1 
1 44u 
3 8tJS 
3 126u 
1 5 
3 145 
28 
1 
1 
3 
2 lU2S 
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(II 

TRAWL DATA 
Hastings and Alice Arms 
Station A-3 
Tow  11 
15 October 1978 

APPENDIX I 

1 

Species Count Wet Wt. ( g m s )  

POR IFERA 
Hyalospongia Aphrocallistes  vastus present 

CNIDAR IA 
Anthozoa Tealia  sp. 1 

I MOLLUSCA 
Gastropoda Trophonopsis lasius 

Trichotropis  =lata 

=h:”,i aeformi s 
i.ZiEKrn a sp. 
d i u m  sp. 
Chl  arnys sp. 

Bivalvia 

A N N E L I D A  
Polyc haeta present 

ARTHROPODA 
Crustacea present 

44 550 
( l g )  252 1835 
(sm) 1626 2480 

22 365 

Pasiphaea pacifica 
Pandal oDsi s di SDar 
Pandal u; b o r m  
Pandal us boreal i s 
- P .  hypsinotus 

146 237 Crangon communi s 
55 
30 

8 
11 
1 
2 
5 

Lebbeus roenlandicus 
-suck b eyl 
Spi rontocari s spina 

Labidochirus  splendescens 11 
Pagurus a1 euti cus 1 

BRACHIOPODA present 

ECHINODERMATA 
Ophi uroidea Gorgonocephal us eucnerni s 8 

W s : : ;  cri  spatus Asteroidea 14 18 
Solaster dawsoni 1 

present 

b 
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APPENDIX I TRAWL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  A-3 
Tow 11 
15  October  1978 

~~ 

Species 

As te ro idea   ( con t ' d )  
Pseudarchaster sp. 
H e n r i c i a  sp. 
O r t h a s t e r i a s  sp. 
Med ias ter  sp. 
S t rongy locent ro tus  sp. 
Paras t ichopus sp. 
Leptosynapta sp. 

Echinoidea 
Hol  othuroidea 

CHORDATA 
P i  seces 

h e w  pes 
Das c o t t u s   s e t i g e r  

I c e l u s   s p i n i g e r  
Parophyrys   ve tu lus  
P l e u r o n e c t i d a e ( u n i d .  1 
Odontopyxi s t r i s p i n o s a  
Anoplagonus i nermi s 
Theraqra c h a m m a  
Anoprapdma f i m b h  a 

1 
2 
1 
1 
69 
20 
1 

13 
5 
2 
2 
9 
8 
1 
6 
1 

1210 

530 
150 

795 

325 
470 
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APPENDIX I TRAWL UATA 

i )  Hastings Arm - S t a t i o n  H-1 

DATE - 16 October  1976 
AREA - Near  head o t  H a s t i n g s  Arm, t3.C. ( C h a r t  $ 3 9 3 3 )  

Time ( P D T )  Depth (m) Pos i  ti on 

Tow I - Begin F i s h i n g  lU33 145 55" 34.Ul t< 

129"  47.45'K 

- S t o p  F i s h i n g   l u 4 6  146 55" 35.5' N 

129"  47.43'w 

Tow I1  - Begin F i s h i n g  1139 145 5s" 34 .3 '  t i  

129"  47.7b'd 
- S t o p   F i s h i n g  11Sd 147 55" 33.a'  ri 

129" 47.7S'ri 



I 

I 

I 

I) 
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APPENDIX I TRAWL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  H - 1  
Tow I 
16 October 1978 

Spec i es Count Wet Wt. (gms) 

ARTHROPODA 
Crustacea 

CtiORLJATA 
v i  sces 

Pasiphaea  pac i f ica 
vanaal  us  boreal i s 
Pandalopsi s d i  s a r  
Crangoni dae re u n i  d.  
Eual is suck1 e y i  

Bathyagonus n i g r i p i n n i s  
Leuroal  ossus s t i  1 D i  us " 
Nee to1  i p a r i  s e l  a i cus 
C y c l o p t e r i  aae 7-5- u n i  d .  
Clyctophi dae ( u n i  d. 1 

7 
83 
73 
1 
4 
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APPENDIX I TRAWL DATA 
Has t ings  and A l i c e  Arms 
S t a t i o n  H - 1  
low I1 
16 OctoDer 1978 

Species  Count Met Wt. ( gms 1 

ARTHROPODA 
Crustacea  Pasiphaea  pac i f ica 

Panda1 us  b o r e a l   i s  
Vandal ops i  s d i  spar 
Crangoniaae (unia. 1 
Eual us macrophthalmus 

CHOROATA 
P i sces   Leu rog lossus   s t i lD ius  

Lycodapus  sp. 
Cyclopteri dae ( u n i  d. ) 

4 
57 62 
3u 92 
1 
2 

6 
2 
2 



m 

1 
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APPENDIX I TRAWL DATA 

J Hast ings  A r m  - S t a t i o n  H-2 

DATE - 16 October 1978 
AREA - O f f  C a r r  Po in t ,   Has t inys  Arm, B.C. ( C h a r t  #3933)  

Time (PUT) Depth (m) P o s i t i o n  

Tow I - b e g i n   F i s n i n g  1328 

- Stop  F i s h i n g  134ti 

Tow I1 - Beg in   F i sh ing  l4Su 

- Stop  F ish ing  15114 

1 btj 55" 3 l . u '  N 
129" 46.4l u 

168 55O 3u.5' k 

129"  46.2' W 
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I TRANL  DATA 
Has t ings  and A1 i c e  Arms 
S t a t i o n  H-2 
Tow I 
16 October 1978 

APPENDIX I 

~ 

Species 

MOLLUSCA 
bastropoda 6 35 

5 2LS 
13 75 
7u 115 
4 1 2  
1 

IJa ti ca sp . 
Neptunea sp. 

Y o l d i a   t h r a c i a e f o r m i s  
Y .  s c i   s s u r a t a  
hacoma sp. 

Colus sp. 

- 
b i v a l v i a  

ARTHROPUDA 
Crustacea 1 

292 
98 

Pas iphaea   pac i f i ca  
Panda1 opsi s d i   s p a r  
Panda1 us bo rea l  i s 

3 
1 

Crangoni dae ( u n i  d. 
Eual us macrophthal rnus 

141 5 2 
27 
7u 

L 
L i  thodes  aequi   spina 
Pagurus   a leu t icus  
LaDidocni   rus  splendescens 

IL E C H l  NODERI4ATA 
A s t e r o i  dea 45 u 

1 
p resen t  

3475 
85 

Ctenodi  scus c r i  spatus 
P s e u d a r c h a s t e r   u a r e l l i  

H o l o t h u r o i  dea Chi r i  ao ta  sp. 

CHORDATA 
Pisces R a i  a k i   n c a i  d i  2 191 

2 56 
1 33 
1 
3 5u 
7 2s;u 

D a s y c o t t u s   s e t i g e r  
T h a l e i c h t h y s   p a c i f i c u s  
Lycodapus  parviceps 
Bathyagonus n i  q r i   p i   n n i  s 
Lumpenel 1  a l o n g i   r o s t r i  s 

Ir 
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TRAM1 DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  H-2 
Tow I 1  
16 October 1978 

APPENDIX I 

MOLLUSCA 
Gastropoda 3s 

13 
4 
1 

90 
7 
2 
2 
2 

1 

1 
3uu 
163 

z 
138 
26 
3 
1 

1U41 
2 

p resen t  
1 

5 
4 
1 
4 
3 
1 

2cru 
58U 
lZ 
3 

15s 
8 

3UU 

Colus sp. 
Neptunea  sp. 
d a t i c a  sp. 
r o l i n i c e s  sp. 
Yo1 d i  a t h r a c i   a e f o r n i  s 
- Y .  s c i   s s u r a t a  
Nucula sp. 
Flacoma sp. 
Octopus sp. Cephalopoua 

ArJNELIDA 
ro l ychae ta  I Aphrod i   ta  sp. 

AKTHORPODA 
Crustacea Pasi phaea pac i  f i ca 

Pandal ODsi s d i  sDar lu59 
3 5u Pandal us b o r G  

Eual  us  macrophthallllus 

Labidochi   rus  sp lendescens 

1450 

I 
ECtiINODERMATk 

A s t e r o i  dea 677u 
143 

Ctenoai  scus c r i  spatus 
Pseudarcaster sp. 
C h i r i d o t a  sp. Holo thuro idea 

~~~ ~ 

Mol padi  a sp. 

CHORDATA 
Pisces D a s y c o t t u s   s e t i g e r  

Ra.i a k i   n c a i  d i  179 
Lycodapus sp. 
Bathyagonus n i g r i   p i   n n i  s 
L u m e n e l l  a l o n a i r o s t r i s  

53 
125 

Leurogl  ossus s t i  1 b i  us 
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APPENDIX I TRANL DATA 
k )  Hast ings Arm - S t a t i o n  H-3 

DATE - 15, 16 October 1 ~ 7 8  
A R E A  - Mouth o f  Hast ings Arm,  B.C. (Char t  rr37Y3) 

Time ( P D T )  Depth (m) P o s i t i o n  

Tow I - b e g i n   F i s h i n g  lu43 9 U  55" 24.1' Ii 

129" 42.8' h' 

- Stop  F ish ing lo56 67 

Tow I 1  - B e g i n   F i s h i n g  1138 93 55" 24.Y' 14 

129"  45.u' w 
- S top   F i sh ing  1146 91, 55" 24.9' t i  

129"  43.0' k 

Tow 111 - B e g i n   F i s h i n y  1625 

- S top   F i sh ing  1647 

95 55" 24.49'1~ 
129' 43.0' bl 

97 5s' 24.Y' N 

129" 43.15'4 
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APPENDIX I TRAWL DATA 
Hast ings  and A l i c e  Arms 
S t a t i o n  H-3 
Tow I 
15 October 1978 

Species  Count Wet Wt. (gms) 

POR I F  ERA 
Hyalospongia 

CNIDAR I A  
Gorgonacea 

MOLLUSCA 
B i v a l v i a  

Cephal  apoda 

ANNELIDA 
Polychaeta 

ARTHROPODA 
Crustacea 

Aphroca l l i s tes   vas tus  

Primnoa wi 11 e y i  

Card i  t a  sp. 
Y o l d i a t h r a c i a e f o r r n i  s 
=S SD. 

Aphrodi  t a  sp. 

Amphipoda (unid.)  
Panda! ops i  s d i   spa r  
Panda us b o r e a l i s  

Crangoni dae ( u n i  d. ) 
Labidochirus  splendescens 
Hvas l v r a t u s  
C i i o n o i c e t e s  sp. 

BRACHIOPODA 

ECHINODERMATA 
Ophi u r o i  dea 
A s t e r o i  dea 
Ec h i   n o i  dea 
Holothuro idea 

CHOR DATA 

ODhiura SD. -, 
Ctenodi  scus c r i   s p a t u s  
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  18 
C h i r i d o t a  SD. Dresent 

p resent  

p resent  

1 
5 
2 

3 

1 
188 

I 582 

5 
2 
5 
3 

present  

p r e s e n t  
12 

Parast ichopbs sp. 8 

D a s y c o t t u s   s e t i g e r  1 
Odonto y x i s   t r l s   ~ n o s a  4 

1 +a* 

1570 
2490 

1260 

75 
6 00 

Theragra  chal  cogramma 3 737 

a 
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APPENDIX I TRAWL DATA 
H a s t i  ngs  and A1 i c e  Arms 
S t a t i o n  H-3 
Tow 11 
16 October 1Y7& 

Species Count Wet Wt. (grns) 

POR IFERA 
Hyalosponyi a p resent  Aphroca l l  i stes   vas tus  

MOLLUSCA 
Gastropoda 
B i v a l v i a  

1 
5 

Neptunea  sp. 
Y o l a i a   t h r a c i a e f o r m i s  

ANNELIDA 
Polychaeta SP 1 Aphrod i   ta  

ARTHROPdDA 
Crustacea Mysi  dacea 

Pasi  Phaea 
(un i  a. 1 
p a c i f i c a  

p resent  
9 
84 
94 

4 
715  
82U 

Panaal  opsi's d i   spa r  
Vandal  us  boreal i s  

39 
4 

SU Crangon communis 
Sc lerocrangon a1 a t a  

Lab idoch i   rus  spl endescens 1 

ECHINODERMATA 
Ophi u r o i  aea 
As tero idea 
Echi   noi  aea 
Ho lo thu ro i  dea 

Ophi u r a  sp. p resent  
Ctenodi  scus c r i  spatus 6 
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  1 
C h i r i a o t a  sp. p resent  
Paras t ichopus sp.  1 

23 

CHORDATA 
P i  sces D a s y c o t t u s   s e t i g e r  

Odontopyxi s tri sp i  nosa 
7 2u Theragra  chalcogramma 

Bothrocara  mol l e  
Myctophi   aae(unia.  ) 



- bb - 
U 

I 

I 

APPENDIX I TRAWL DATA 
H a s t i  ngs  and A1 i c e  Arms 
S t a t i o n  H-3  
Tow I 1 1  
16 October 1978 

Species  fount  Wet Wt. ( gms 1 

POR IFERA 
Hya lospong ia   Aphroca l l i s tes   vas tus   p resent  

1 

CNIDAR I A  
Gorgonacea  Primnoa w i  11 e y i   p r e s e n t  

I 

I 

I 

MOLLUSCA 
Gastropoda  Nudi  brancni a ( u n i  a. ) 1 

ANNELIUA 
Polychaeta  Aphrodi  t a  sp. 2 

ARTHROPODA 
Crustacea 2 

1G2 
77c, 

Pasiphaea p a c i f i c a  
Panaal  oDsi s d i  sDar 154L) 

149U Vandal us Dorea I 1  s - 
15U 
21 

3 
1 

4Ll8 Crangon communis 
Sclerocrangon - a1 t a  
Eual us s u c k l e y i  
- E. macrophthalmus 

Labidochirus  splendescens 
Hyas l y r a t u s  

8 

Pagurus   a leu t icus  
Chionoecetes sp. 

3 
5 
1 3747 Para1 i thoaes  catntschat ica 

BRACHI (JPODA present  

ECt1I NODERMTA 
Ophi u r o i  dea 
A s t e r o i  dea 

II 

9 

a 

Ophi u ra  sp. p resent  
C t e n o i d i   s c u s   c r i   s p a t u s  9 
Gephyreaster sp. 1 
S t rongy l   ocen t ro tus   pa l  1 i dus 11 
Chi r i  dota sp. p resent  
Parast ichopus sp. llr 

Ech i   no i  dea 
Holothuro iaea 

CHORUATA 
Pisces 142 

12 
72 

Lycodes  brevipes 2 
Lyconectes   a leu tens i  s 1 
Mal a c o c o t t u s   k i   n c a i  d i  1 

I 

5 
2 

Odontopyxi s tri s p i  nosa 
Nec to1  i p a r i  s pe l   ag i   cus  
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APPENDIX I TRAWL DATA 

1 )  Hast ings A r m  - S t a t i o n  H-4 

DATE - 16, 17 October 1978 
AREA - Granby Bay, B.C. (Char t  93793)  

Time ( P D T )  Depth (m) P o s i t i o n  

Tow I - Beg in   F i sh iny  Ius5 47 55" 23.b3'N 

129" 45.3' d 

- Stop  F i s h i n g  l l u i  47 55" 24.32 ' N  

1 Z Y "  49.0' w 

Tow I1 - Beg in   F i sh ing  

- Stop   F ish ing  

l u u 6  

lU23 

4b 

46 

55' 23.83'fd 
l i l y '  49.25'W 

55" 24.32'N 

129" 48.90'W 
I 
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APPENDIX I TRAWL  DATA 
H a s t i  ngs ana A1 i c e  Arms 
S t a t i o n  H-4 
Tow I 
16  October 1978 

CNIDAR I A  
Anthozoa 

MOLLUSCA 
B i  Val v i  a 

ANTHROPODA 
Crustacea 

ANNELIDA 
Polychaeta 

E C H I  tJODERMATk 
n o l o t h u r o i d e a  

C HOR DATA 
Pisces 

Ac t i na r la   (un id . )  

Macorna sp. 

Pandal  opsi s d i   s p a r  
Pandal us Doreal i s 

Eual us suck1  eyi  

Parast ichopus sp. 

Lurnpenus s a g i t t a  
Therayra  chal   co rarnma 
Osrneri  aae 7" un i  d .  
Pleuronec t iaae  (un id . )  

1 

1312 1425 

18 89 

presen t  

2 
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APPENDIX I TRAWL DATA 
H a s t i  ngs and A1 ice Arms 
S t a t i o n  H-4 
Tow I1 
17 October  l 97b  

MOLLUSCA 
B i  Val v i  a 

ARTHROPODA 
C r u s t a c e a  

Macoma s p .  
C h l  amys sp. 

7 UiJ 
1 

Panda1 us b o r e a l i s  4 

76U 

Cranqon communis 1 
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APPENDIX I 1  

I 

1 

VISCES I\ SUdMERSIBLE OBSERVATIONS 

( a )   H a s t i n g s  A r m  - October 23, 1976 

(D) Hast ings  A r m  - October 23, 15176 

( c )   A l i c e  A r m  (head) - October 24, 1970 

( d )  A l i c e  A r m  ( cen te r )  - October 24, 1976 

( e )   A l i c e  A r m  (mouth) - October 25, 1976 

( t ' )  Observatory Inlet  - October 25, 1Y76 
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APPENDIX I 1  SUBIvlERSIBLE IJIVINL OBSERVATIONS - PISCES IV 

(a)   Has t i ngs  A r m  - UCtObW 23, 1976 

D I V E  518 

OBSERVERS: D. Goyette, H. Ne1 son 

PILOT R. Tay lo r  
POSIT ION : Submerge Turn 

55" 29.45 N 55" 29.13 N 

129" 45.7 L4 129" 45.23 w 
DURATION : 3.4 hrs .  

T I  ME (PDST ) U85S 

DEPTH 3uu in 

Surface 

55" 23 .M N 

123" 44.7U W 

OBSERVATIONS: 

Sur face   waters  - ve ry   c lea r .  

P lankton  aosent  i n  upper bc1 metres .   Whi te   par t i c les  suspenaea i n   t h e  

water  column. 
bu rn - S m a l l  euphausids  (Euphausia  paci f ica?) - few 

- Ctenophores  (occasional) .  
lclu m - Appearance o f  tlo1 i nopsi  s sp. (c tenophore)  

- Zooplankton  increasing;  euphausids,  occasional  amphipoa 

( Hyperi d l .  
125 111 - Siphonophores 

15u m - Smelt  ( f e w )  ( L e u r o g l o s s u s   s t i l b i u s ? )  
- Amphipod ( few)  

175 m - Smelt   (numbers  increasing)  (L.  - s t i l b i u s ? )  

- Occasional   pelagic  shr imp  (Pasiphaea sp. ) 
20u 111 - Numbers o f  amphipods inc reas ing .  

- Ctenophores  abundant - Beroe sp.  and B o l i n o p s i s  sp. 
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Zbc, m 

29U rn 

300 m 

265 m 
255; ni 

- (UY15)  Bottom. 
- Visibility  greater than 4 metres. 
- Sediment soft, l igh t  brown colour. Sediment beneath 

surface d a r k ,  oluish grey colour. 
- Tidal currents  present,  velocity  sufficient t o  require 

small fish  (Nectoliparis sp.) t o  swim actively t o  
maintain  position on the Dottorn. 

- Course heading 16U": against  current. 
- Burrows (numerous 1. 
- Dominant organisms - large hermit craDs occupying 

IJeptunea she1 1 s , small hermit crabs, and shrimps , 
Panda1 opsi s ai  spar (si  de-stri  pe) - very a b u n d a n t ;  

Vandal us boreal i s (pink  shrimp) - very common). 
- Occasional  Theragra chalcogramrna (po l  l o c k ) .  
- Eelpout (few). 
- Small white  sea pens (numerous). 
- Unidentitied  (leech  like) worm; dOrSO-Ventrally flattenea 

pointed  anterior, aark Drown - swims i n  unaul ations 
(cornon 1. 

- Small octopus ( 7 )  

- Fish less  abundan t  t h a n  a t  other  aive  sites; mostly 
eel  pouts , occasi onal pol 1 Ock , one sol e , occasl onal 
sturgeon  poacher; no ra t f ish or dogfish  observed. (These 

were commonly seen d u r i n g  suDmersiDle a i  ves in o t h e r  

areas. 1 
- riectoliparis sp. - very common. 
- (Shrilllp appear t o  occur i n  groups and in consi aerable 

numbers  compared t o  K n i g h t  Inlet   (pilot   ooservation) ana 
Howe Sound). Bottom free o f  wood deDri s. 

- L i  thodes aequi spina (2) (Drown king crab).  
- (lu18) A1 terea  course t o  06u0 - toward snore. 
- - 1. aequi s p i n a  (1) (Drown k i  n y  Crdb) .  

- 1035 hours. 
- Sloping, mud Dottom. 

I 

IL 

Y 

L 

L 
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a 

250 m 
240 m 

225 m 

200 m 

160 m 
150 m 

125 m 

75 m 
40 m 

- - L. aequ isp ina   (3 ) .  
- Numbers o f   p ink   sh r imps   i nc reas ing .  

- S i d e   s t r i p e s  - s t i l l  abundant.  Shrimps  occurring i n  

groups,  approximately 8-10/m2. 
- (1053) Numerous eel   pouts.  

- (1100  hrs.) Base o f   s t e e p   c l i f f ,   r o c k   f a c e   v e r y  smooth, 

covered  by   th in   layer   o f   sed iment .   Sur face   covered  w i th  
brachiopods,  occasional   p ink sea u r c h i n   ( A l l o c e n t r o t u s  

f r a g i l i s ? ) ,  sea cucumber ( s i m i l a r   t o   P a r a s t i c h o p u s )  

(common) - sp ines   long  and f leshy .  
- Munida  quadraspina  ( few)   (squat   lobster) .  

- (1116)  Marine l i f e  on r o c k   c l i f f   l a r g e l y   b r a c h i o p o d s ,   f e w  

Neptunea sp., Pandal  opsi s d i   spa r  ( s i   d e s t r i p e s )  , few 

Gorgonocephal us sp. (baske t   s ta rs ) .  

- Numbers - M. quadr isp ina   inc reas ing .  

- (1126)   Occas iona l   c r ino id  - F loromet ra  sp., P t e r a s t e r  

sp. (cush ion   s ta r ) ,   fewer   shr imps,   few  rock   f i sh .  

- 1142 hours. 
- (1152)  Brachiopods  dominant. 

- En te r ing   a rea   o f   ca l ca r ious   t ube  worms, occasional   Psolus 

sp. ( c r e e p i n g  cucumber 1. 
- V i s i b i l i t y   w i t h  ambient l i g h t   i n  excess o f   18   me t res .  

25 m - (1156 1 E n c r u s t i n g  a1 gae. 

- Occasional  cloud sponge. 

SUMMARY 

V i s i b i l i t y  - very  good. 
Dominant  macroinvertebrate  species - Pandal  opsi s d i   s p a r  ( s i   d e s t r i  pe and 

l a r g e   h e r m i t   c r a b s .  

L i  thodes  aequispina  (6)  observed  between  250-300  metres. 

Ee l   pou ts   ra re ,   absence   o f   ra t f i sh  and dogf ish .  

Dominant  macroinvertebrate  on  rock  face - brachiopoda. 

Very l i t t l e  change i n  marine l i f e  on  rock  face  between 50 and 200  metres. 
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APPENDIX I 1  SUBMERSIBLE  DIVINt i   OBSERVATIONS - PISCES IV 

( b )  Hasti ngs Arm - October 23, 1976 

D I V E  519 

OBSERVERS: D. Goyette, D. Sullivan 
P I L O T  R. Taylor 
P O S I T I O N  : Submerge 

55;" 34.uu t i  

129" 47.57 LI 

DURATION : 1.3 hrs. 
T I  I4E (PDST ) 133u 
DEPTH 27U rn 

Surface 
55"  34.Ul N 

123" 47.13 N 

OijSERVATIONS: 

Surface  waters - very clear. 
P l a n k t o n  absent u-5U nl. Numbers increasea below lucr m. 

l U U  lil - Amphipods, ctenophores 
17u rn - Smelt 
225  m - Eelpout  course U2u". 

2 7 d  m - (1335 1 Bottom, cuurse u2u". Seaiment similar tu 51d. 

brey  coloured sediment berteath surface Seen a t  518 n o t  
observed. 

- trurrows more  numerous t n a n  518. 

- Eelpouts more  numerous t h a n  $16 b u t  n o t  abundan t .  

- Fewer shrimp t h a n  dive s lb,  sparse,  occasional 
Panda1 opsi s di  spar  (sidestri pes ) . 

- L i  thodes aequi spina ( 1 )  (Drown king crao).  
- Small octopus ( 5 ) .  

- Changed course t o  U9U" (1411 hours) toward shore, bottom 
sloping. 

L 

m 

L 
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1 

I 

250 m 

200 m 

175 m 

150 m 

125 m 

100 m 

S U MMAR Y 

- (1417) 
- Hermi t   c rab  ( few) .  

- Pandal  opsi s d i   s p a r   ( s i   d e s t r i  pe (occasional  1. 
- Tanner   c rab   (1 )   (Ch ionoecetes   ba i rd i  ). 
- 1435 hours. 

- Numbers o f  - P.  d i s p a r   ( s i d e s t r i p e s )   i n c r e a s i n g  and l a r g e r  
s ize .  

- Numerous burrows. 

- Numerous s n a i l   f i s h  - l i g h t  brown, t ransparen t   ou te r  
cove r ing ;   l a rge  head. 

- Numbers o f   p ink   shr imps  inc reas ing .  

- - L. aequisp ina (1 (brown  k ing  crab) .  

- V i s i b i l  i t y  - beyond  range o f   l i g h t s .  
- 1443 hours. 

- Shrimp more abundant  than 270 m (3-4 s i  d e s t r i  pe and p i n k  

shrimp/m2). 

- Pandal  us p l   a tyceros   (p rawn 1 (1 1. 
- Chionoecetes  ba i rd i   (Tanner   crab)  (2). 
- Flounder (1 1. 
- ( 1 4 5 5 )   C o n t a c t   w i t h   r o c k   c l i f f ,   m a r i n e   l i f e   s i m i l a r   t o  

518.. Occasional   Munida  quadr ispina,  rockf ish,   p ink sea 
u rch in ,   f l ounder ,   sca l l op .  

- (1505)   Dive  terminated due t o   l e a k   i n   b a l l a s t  system. 

V i s i b i l i t y  - very  good. 
Dominant  macroinvertebrate  species - P a n d a l o p s i s   d i s p a r   ( s i d e s t r i p e s ) .  

L i thodes   aequ isp ina  ( 2 )  observed  between 200-270 metres. 

Numbers o f   ee lpouts   inc reased  f rom 518. 
Rock face  community t o  100  met res   appeared  to   be   s im i la r   to  518. 
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APPENDIX I1 SUBPIERSIBLE DIVINC;  OBSERVATIUNS - PISCES IV 
( c )   A l i c e  A r m  (Head) - October 24, 1976 

D I V E  52u (1) 
OBSERVERS: 0. Goyette, J . L i   t t l e p a g e  

P I L O T  R. Tay lo r  
POSITION : Submerge Turn 

(1)  55" 27.1 N 

129" 29.8 w 
( ~ 9 5 s )  55" 27.1 N 

129" 29.71 w 
( l U l S )  55" 27.12 N 

129" 29.58 w 
( l u 3 u )  55" 27.12 N 

129" 29.32 w 
( 2 )  55" 27.85 Id 

129"  29.35 W 

DURATION : 3 . 3  hrs .  
T I  IV~E (POST 1 U W U  

DEPTH 15u ill 

Surface 

5s" 27.24 lu 

1LY" 29.16 W 

55" 28.uS N 
129" 25.4 W 

OBSERVATIONS: 

Sur face  water  - c l e a r .  

Zoop lank ton   absent   to  7 5  metres. Number o t  medusae increase  near  r5 
metres .   t io l inops is  sp., beroe sp. (ctenophores)  a lso  abundant.  

15u m - (U916) V i s i b i l i t y  - 3 m, sediment l i g h t  brown  surface, 

1 i y h t e r  sediment  beneath  surface. S o f t  and s i 1  ty ,  e a s i l y  

aisturbed,  course  heading 1)7U0. 

- Small L i   thodes   aequ i   sp i  na (1) (Brown k i n g   c r a b ) .  

- Fewer  shrinlps  observed  than 516 and 519. 
- Pink  shrimp  (Panaal us borea l  i s )  

m 
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ltiu m 

125 m 

luu m 

4u m 
7u  m 

- (0930). 
- Numerous Gorgonocephalus sp. (basket  stars).  
- C1 umps of Fucus sp. comllon throughout ai ve. 
- Anemones (occasional)  white  base, pink tentacles. 
- Fewer burrorJs t h a n  Dive 518. 
- Chionoecetes b a i r d i  (Tanner crab)  occasional. 
- Tadpole snail  fish (brown) numerous. 
- Sea whips (occasional) - large 1-2" diameter, 1-2 metres 

in  length, white. 
- Eelpout. 
- Small skate (1). 

- L i  thodes aequi spina (1) (Brown king Crab). 
- Occasional snrimps, few Panda1 opsi s di  spar (si   destri   pes).  
- (Us1461 Continued on course u7u0. dotton1 gradual upwaru 

slope. 
- Sole  (occasional 1. 
- Large sea whips  very  numerous. 
- borgonocephal us sp.  (basket  stars) very cornion. 
- Contact  with ta i l ings  ael ta  - surface  colour  similar t o  

earlier  portion o f  dive, obvious reduction  in Durrowi ng 
a c t i v i t y ,  surface smooth  and compact, slope  steeper. 

- Numerous sea whips a t  base o f  delta. 
- ( U 9 5 1 )  Contact with rock c l i f f .  
- Clany Gorgonocephal us sp. ( b a s k e t  stars). 
- Numerous sea whips. 
- Cloud  sponge (numerous). 
- Boot sponge (few). 
- Eelpouts (occasional). 
- No shrimps or  hermit  crabs ObSerVea. 
- (1011) Changed course  to U3U". 

- (1019) Changed course t o  Cri'u". 
- Flatf ish more abundant t h a n  Dive 518. 
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bu n l  - (11122) Changed course t o  1 7 ~ " .  
- Continue t o  follow tail ings  delta.  
- Obvious reduction  in marine l i f e .  
- Shrimp absent. 
- Large pink/white sea anernone - numerous. 

3u m - (1U35)  Shrimps absent. 
- Visibility  greater t h a n  4 metres. 
- Sea whips (occasional ). 
- Sediment grey i n  colour around burrows. 
- Cancer magister (1) - t i rs t   s ight ing  s ince  s tar t  of 

aives:  course u ~ u " .  
2u m - ( l u 4 6 )  Surfaced. 

UIVE: 
Surfaced and towed t o  head  of Alice Arm, dove t o  1UO m ,  
hours. 

~~ 

52u ( 2 )  

- Sediment characterist ics  similar t o  ear 
( 1) .  Fewer burrows than  Hastings Arm. 

course 

ly  port 

34u" l l u 5  

ion of s2b 

- Tanner crab  (Chionoecetes sp.) (numerous). 
- Small panda1 id shrimp (few) ; pink and  humpback shrimp, 

herrni t crab, Hyas sp. ( lyre Crab) (occasional ) . 
- F1 a t f i  st, (common). 
- Iiudi Dranch ( few). 
- Current and sediment dispers 

lW m - (1143) End of dive. 
ion - neg 1 igiole. 

SUl4lAkY 

Visibil i ty - good. 

Domi n a n t  nacroi  nverteorate  species - Gorgonocephal us sp. , sea wnips , ana 
Chionoecetes  oai  rdi . 
Noticeable  reduction  in marine l i f e  and burrowing act ivi ty  on the 
t a i  1 i nys  del t a .  
Flatf ish more a b u n d a n t  t h a n  a t  the head of Hastings Arm. 
bottom sediments a t  b o t h  dive  locations  similar t o  Hastings Arm, with 
exception o f  the  tai 1 i ngs del t a .  
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APPEND1 X I I SUBMERSIBLE D I V I N G  OBSERVATIONS - PISCES IV 

( d )   A l i c e  A r m  (Center - October 24, 1976 

D I V E  52 1 
OBSERVER : D. Goyette, J .  L i t t l e p a g e  

PILOT : R. Tay lo r  

P O S I T I O N  : Submerge Turn  Sur face 
55" 27.08 N 55" 27.08 N 55" 26.8 N 

129" 35.78 W 129" 35.78 W 129" 36.18 W 
DURATION : 2.9 hrs .  
T I M E  (PDST 1457 
DEPTH 380 m 

OBSERVATIONS: 

Sur face   waters   c lear .  

Zooplankton  absent i n  upper 95 meters;  numbers o f  medusae less   t han   D ive  
520. Beroe sp. very  abundant  near  125  metres. 

380 m - (1520)  Bottom,  course  070". 
- Sediment l i g h t  brown, s o f t .  Sediment  surrounding  burrows 

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

head o f   i n l e t   ( 5 2 0 ) .  
- V i s i b i l i t y   p o o r ;   w a t e r  murky. 

- Smal l   hermi t   c rabs  (occas ional  1. 
- L i thodes   aequ isp ina   (2 )   (Brown  k ing   c rab) .  
- Shr imp  (most ly   p inks   (Panda lus   borea l i s?) ,   few 

Pandal  opsi s d i   s p a r  ( s i   d e s t r i   p e )  ; cons i   derab ly   fewer   than 

Hast ings  Arm b u t  more  abundant  than  head o f   A l i c e  Arm. 

- Pandal us p l   a tyceros   (p rawn  (occas iona l  1. 
- Eel pouts - common. 
- Small  skate. 

- Theragra  chalcogramma  (pol lock) (common). 
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380 m 

340 m 

315 m 

250 m 

200 m 

150 m 
135 m 

75 m 

25 m 

- Burrowing anemones (Pachycer ianthus sp.)  commonly  seen i n  

o t h e r   r e g i o n s ,   n o t i c e a b l y   a b s e n t ;   r a t f i s h  and dog f i sh  

a1 so absent. 

- (1540) Changed course   to  180". 
- Gradual  upward  slope. 

- Shr imp  (Pandalus  boreal is  and Pandalops is   d ispar)  
o c c u r r i n g   i n   g r o u p s  i n  l a r g e  numbers (20/1~?). 

- Chionoecetes  ba i rd i   (Tanner   crab)   (occas ional  1. 
- (1620) Mud slope. 

- Contac t   w i th   s l   ide   a rea   covered  by   rock   f ragments ,  
bou lde rs ,   she l l   ( cock le )   deb r i s  - steep  slope. 

- Brachipoda common on rock  fragments. 

- (1630  Contacted  base o f   r o c k   c l  i f f  . 
- Brachiopoda  (many). 
- Rock cove red   w i th   t h in   l aye r   o f   sed imen t .  

- Hermi t   c rab ,   sca l lop ,   p ink  sea u r c h i n   ( A l l o c e n t r o t u s  

f r a g i 1   i s ?  1 few. 

- P t e r a s t e r  sp. (occas iona l  ). 
- Fan cora l   (Paragorg ia  sp.?)  few. 

- (1639)   Large  L i thodes  aequisp ina  (Brown  k ing  crab)  

observed on rock  ledge. 

- (1645)  Florometra sp. ( c r i n o i d )   ( f e w ) .  

- P t e r a s t e r  sp. - common. 
- Panda1 i d  shrimp numerous on rock  ledges  covered  wi th 

sediment. 

- 1658 hours. 
- (1700)  Munida  quadr ispina  (occasional  1. 
- C1 oud  sponges. 

- Larger  Pandalus  p latyceros  (prawns)  ( few) - prawns do not  

appear t o  be very  abundant i n   e i t h e r  A1 i c e  Arm o r  

Has t ings  Arm. 

- Sea anemones ( p i n k / w h i t e )  common. 

- 1705 hours. 

- (1710)  Surfaced. 

m 
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SUMMARY 

V i s i b i l i t y  - poor;  water  murky. 
Domi nant   macro i   nver tebrate  spec ies - panaal i a s h r i  lnps (Panda1 us 
b o r e a l  i s ( ? )  and  Pandal  opsi s d i  spar;  Pandal us p l   a t yce ros   occas iona l  1. 
Eelpouts  and  Theraqra  chalcoyramma  (pol lock) common. 

L i  thodes  aequi   spina ( 3 )  observed  between 25u-38u metres. 

Dominant  macroi  nverteDrate on rock  face - Brachiopods; Muni da quadr i   sp i  na 

and  Panda lus   p la tyceros   no ted ;   seas tars   (P teras ter  sp.) common. 
b r e a t e r   v a r i e t y  o f  1 i f e  on rock  faces  than  observed i n  Hast ings Arm. 

Marine 1 i t e   v a r i e d  1 i t t l e  on rock  faces  between ju-28cl metres. 
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APPENDIX I 1  SUBMERSIBLE LIVING OBSERVATIONS - P I S C E S  IV 

( e 1 A1 ice Arm (moutn 1 - October 25, 1976 

D I V E  ti22 

OBSERVERS: D. Goyette, H. Ne1 sori 
P I L O T  R. Taylor 
P O S I T I O N  : Submerge  Turn 

55" 24.71 N 

129" 4U.76 iJ 

55" 24.64 IJ 

1 2 9 "  4U.6V 11 

(0545) 55" 24.88 Id 

l Z 9 O  4U.65 w 
( lU2U)  55" 25.14 N 

129" 4c1.95 w 
DURATIOEI : 2.S hrs. 
T I  bIE (PDST ) U9uu 

DEPTH $5  m 

Surface 

55" 25.3U N 

129" 4u.72 W 

OBSERVATIOtJS: 

Surface  waters - clear.  
Detrital  material suspended i n  water column. Zooplankton absent  except 
near Dottom. 
85 m - (Wu3) Bottom v is ib i l i ty  5 metres. 

- Currents negl i g i  b l  e. 
- Clacroinvertebrates numerous and diverse - abundance 

similar t o  Hastings Arm. 
- borgonocephalus  sp.  (Basket s t a r s )  very numerous. Aaul t s  

oiten surrounded by numerous juveniles. 
- Crossaster  sp. - few. 
- Hermit crabs  (large) - abundan t .  

- Tanner crab  (Chionoecetes b a i  rd i  (numerous). 
- Large sea whips ( comon) .  

I 

I 

I 
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85 m 

j. 

I, 

a 

7 5  m 

1 

a 

61, m 

61r m 

6U m 

- Flounder  (common), Theragra  chalcoyramma  (pol l o c k )  
( conmon 1. 

- Shrimp - few  pinks  (Pandal us borea l  i s ? )  , Pandal  opsi s 
d i s p a r   ( s i d e s t r i p e s )   a b s e n t .  

- Humpback shr imp  (Pandalus  hypsinotus) (common compared t o  

o t h e r   d i   v e s )  . 
- Skate (1). 

- Eel  pout  (cormon ) . 
- ( ~ 9 3 0 )  I n c r e a s e   i n  number o f  shrimp - mos t l y   p inks  ( P .  - 

D o r e a l   i s ? )   w i t h  few Pandal ops i  s a i  spar and  Pandal us 

hyps ino tus  - shr imps  occurr ing i n  groups. 

- (U935) Pa ra l i t hodes   camtscha t i ca   (4 ) (A laska   k ing   c rau ) .  

- Basket   s tars ,  sea whips - common. 
- - P. camtschat ica (16) - groupeo  together,   capture0  smal ler  

crab.  (Carapace  width 19 crn, l e g s  l u Z  cm, t i p   t o   t i p ) .  

- Sea cucumDer - common. 

- F l a t f i s h ,   e e l p o u t  - numerous. 

- One 4-5 l b  salrilon  observed. 

- ( 1 ~ ~ 5 )  Course - due Nor th  7 5  m. 

- (l(126) Slope,   bot tom  changing  to   gravel .  

- Numerous smal 1 wh i te  sea urch ins   assoc ia ted  w i t h  gravel  
bo t tom.  

- Tanner  crab  (Chionoecetes  bairdi  ). 

- Sol i t a r y   c o r a l  s (on rocky  areas 1. 
- - IJ, hyps ino tus  - numerous. 

- Sea cucumber - comon. 

- F lounder ,   scu lp in  - few. 

- 140 shrimps seen on grave l  . 
- ( lu35)  Contac t  with r o c k   c l i f f .  
- Few brachiopods. 

- Many shrimp on rock  face  and  leages. 

- P t e r a s t e r  sp., Crossaster  sp., P a t i  r i  a sp. (orange) 

H e n r i c i  a  sp., Mediaster  sp. - comnlon. 

- Cloud sponge. 
- Rock re1   a t i ve l y   sed imen t   f ree .  
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l u  m - ( 1 ~ 4 8 )  Surfaced due t o  strong  lateral  current. 

S UMNAR Y 

VisiDility - very good. 
Macroi nvertebrate  species very diverse ; Gorgonocephal us sp., Chi onoecetes 
bai  rdi , panda1 i d  shrimp, hermi t crabs most common. 
Eelpouts,  flatfish numerous. 
Para1 i thodes  camtschatica ( A 1  aska king crab) (2U) encountered a t  61, 
metres; only oDservea a t  this  location. 
Dominant macroinvertebrate  species on rock face - seastars. 
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APPEND1 X I I SUBMERSIBLE D I V I N G  OBSEKVA-IONS - PISCES IV 
( f )  O b s e r v a t o r y   I n l e t  - October 25, 1976 

d 

D I V E  523 
OBSERVERS: D. Goyette, D. S u l l   i v a n  a 
PILOT : R. T a y l o r  
POSIT ION : Submerge Turn 

sl 55"  21.60 N 

m 

a 

a 

II) 

129" 45.76 W 
55"  21.65 N 

129" 45.0 W 

(1426) 5 5 "  21.68 N 

129" 44.8 W 
55" 21.48 N 

129" 44.66 W 
DURATION : 2.9 hrs .  

T IME (PDST 1300 
DEPTH 210 m 

Sur face 

55"  21.51 N 

129" 44.46 W 

OBSERVATIONS: 
Sur face  waters  - v e r y   c l e a r .  
Absence o f   zoop lank ton  above  90  metres.   Detr i tus  concentrat ions s i m i l a r  

t o   p r e v i o u s   d i v e s .  
90 m - Appearance o f   c tenophores   (Bo1  inops i  s sp.) 

- Occasional   euphausids;   smal l   f ish;   chaetognaths.  

125 m - Numerous h y p e r i d  amphipods. 

- Numerous ctenophores. 

150 m - Numerous s m e l t   ( L e u r o g l o s s u s   s t i l b i u s ? )  

200 m - V i s i b i l i t y   d e c r e a s i n g .  

210 m - (1320)  Bottom - s o f t  brown mud, l i g h t   g r e y   u n d e r   s u r f a c e  

1 ayer , occassional  burrows. 
- V i s i b i l i t y  3 metres. 

- Course  100". 
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210 m 

200 m 

200 m 

180 m 
175 m 

145 m 
125 m 

- Numerous  domeshaped  anemones observed - colours  varied 
p i n k ,  white to  deep red. 

- Small sea pens (white)  (cornon). 
- Numerous small shrimp (Pandalus  borealis?). 
- Few Panda1 opsi s d i  spar (si destri  pe 1. 
- Sculpin (1). 
- Eelpouts  (few). 
- Tanner crab  (few)  (Chionoecetes  sp. 1. 
- Small  squid (8 ) .  
- Flounder (few). 
- Hyas sp. common. 
- (1413 1 Changed course t o  120". 
- (1429) Changed course t o  150". 
- Bottom s loping  towards shore. 
- Shrimps 6-8/m2, occurring i n  groups. 
- Numerous burrows. 
- B r i t t l e   s t a r s  - exceptionally numerous, covered ent i re  

bottom t h r o u g h o u t  most o f  the  dive  area. 
- (1425) Bottom  becoming steeper ( a b o u t  45"). 
- Brittle s t a r s  - dominant. 
- Shrimp (Pandalus  borealis?) - numerous. 
- Occasional Pandalopsis dispar ( s ides t r ipe) .  
- (1435) Rock outcroping .  
- Return t o  mud bottom. 
- Large numbers o f  b r i t t l e   s t a r s  
- Shrimp (Pandalus  borealis?) (common). 
- Small octopus. 
- Pteraster sp. 
- 1455 hours. 
- B r i t t l e   s t a r s   s t i l l  very  abundant. 
- Shrimp (occasional 1. 
- Tanner crab  (Chionoecetes sp. ) . 
- Parasite seen on k i n g  crab observed free 1 i v i n g  on bot tom 

debris ( Marsi  pobdel 1 a saccul a t a  1952 1. 
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1OU m 

r5 m 

2u m 

- Muni da quadr i   sp ina   (occas iona l  ) . 
- HumpDack shr imp  (Pandalus  hypsinotus)  ( few).  

- Tubeworms. 
- Cabezon. 

- ( 1 5 ~ 7 )  t i ravel  Dottom,  occasional  boulder. 

- Cri no i  ds ( few)   (F lorometra sp. 1. 
- (151d)  Contac t   w i th  base o f  c l i f f .  
- Brachiopod, b r i t t l e   s t a r s ,  sea cucumbers. 

- L i g h t   c o v e r  o f  sedilnent  over  rocks. 

- Cr ino ids ,   P te ras te r  sp. (common). 

- Pycnopodia sp. ( tew) .  
- bo t tom  va r ied   f rom  s i  1 t t o   r o c k  and coarse sand t o   s o l   i o  

rock .  
- Cloud sponge, c r i   n o i  as, rvlunida quadr i   sp ina  and  tubeworm 

- comon  on rock  face,  occasional   f lounder.  
- Rock face   f ree  Trom seaiment. 

- L e f t   b o t t o m  1S3U hours. 

V i s i b i l i t y  - good. 

Oomi nant  rnacroi   nvertebrate  species - Ophi u r o i  ds ( b r i t t l e   s t a r s ) .  
Pandal i d  shrimp aDundant  dominated by Pink  Shrimp  (Pandal us  ooreal  i s ? )  - 
w i th   occas iona l  - P. hypsinotus  and  Pandalops is   d ispar .  

F l a t f i s h  cormon a1 though  less  abunaant   than  a t   the  head  o f  A1 i c e  Arm. 

Rock face  communi ty   s in i  1 a r   t o   p r e v i o u s   d i v e s .  

Bot tom  seaiment   type  var ied COnSiderdD1J’ f rom  cent re   channe l   to  
shore1 i ne. 
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APPElJDIX I11 

TKANSMISSOIvlETER  PROFILES 

(a )   Has t i ngs  A r m  - S t a t i o n  H - 1  

( b )  A l i c e  A r m  - S t a t i o n  A-2 

( c )  A1 i c e  Arm - S t a t i o n  A - 1  
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APPENDIX 111 TRANSMISSOMETER PROFILES 

( a )  Hast ings  Arm - S t a t i o n  H-2 
13 June 1977 

Depth (m) X, Transmi s s i  on Depth ( m )  X Transmi  ssion 
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5 
l U  

15 
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2s  
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45  
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55 
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7 u  
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77 
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APPENDIX I 1 1  TRANSMISSOMETEK PROFILES 

( D )  Alice  Arm - Station A-2 

13 June 1977 
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APPENDIX I11 TRANSMISSOMETER PROFILES 

( c )  A l i c e  A r m  - S t a t i o n  A - 1  

13 June 1977 

- 

Depth (rn) % Transmi  ssion Depth (rn) % Transmi s s i  on 

U 

5 
l u  
15 

2u 
2s 
3U 
35 
4u 
45 
5u 
55 
6u 
65  

U 

V 

43 
64 

67 
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7 2  
73 
75 
67 

67 

6Y 
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68 
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75 
8 u  
85  
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95 
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1 l u  
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1zu  
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13u 

6b 
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66 
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57 
6u 
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Ob 
b4 

66 
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