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ABSTRACT 

Dur ing  1976-1977, the   Env i ronmenta l   Pro tec t ion   Serv ice  

conducted  four  environmental   surveys i n  Muchal a t   I n l e t   i n   o r d e r   t o  assess 

the   cond i t ion   o f   the   mar ine   rece iv ing   a rea  and the   poss ib le   i n f l uences   o f  

e f f l u e n t   o r i g i n a t i n g   f r o m   t h e   T a h s i  s Company L im i ted   pu lp  mil 1. 

Parameters  examined in  the  surveys  included  water  column  temperature,  

s a l  i n i  ty  , d i  ssol ved  oxygen, n u t r i e n t s  and p h y t o p l   a n k t o n   p r o d u c t i v i t y  ; 

i n t e r t i d a l  and deep benth ic   macrofauna  composi t ion.   In   addi t ion,   the 
Pisces IV submersible was employed to   observe  and record  environmental 

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

dump s i t e  and a contro l   area.  

The r e s u l t s   o f   t h i s  work i nd i ca ted   t ha t   t he   subsu r face  

d i scha rge   o f   t he   Tahs is  mill e f f l u e n t   d i d   n o t   a p p e a r   t o  have apprec iab le  

impacts on surface  water  qual  i t y ,  p h y t o p l a n k t o n   p r o d u c t i v i t y   l e v e l s   o r  
t h e   i n t e r t i d a l  macrofauna  community.  This has  been t e n t a t i v e l y  

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

the   submar ine   d i f f us ion   o f   t he  mill e f f l u e n t .  The dissolved  oxygen 

c o n c e n t r a t i o n s   i n   t h e  deep bo t tom  waters   o f  Muchal a t   I n l e t  were ext remely 
1 ow, of ten  be low 1 mg/l ; however, t h i s   f e a t u r e  has  been repor ted  

prev ious ly   by  o ther   workers and appears t o  be a na tu ra l   f ea tu re .  The 

benthic  environment  near  the mil 1 was  a1 t e r e d  by pu lp  mi 11  wastes due t o  
a b u i l d  up o f   f i b r o u s   m a t e r i a l   s e t t l i n g  on the  bottom. 
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RESUME 

Durant les  anne'es 1976 e t  1977, le  Service de la  protection de 
l'environnement a e ' t u d i 6  2 quatre  reprises  les eaux de l ' i n l e t  Muchalat, 
aux abords de 1 ' ? le  Vancouver. Le b u t  de ces  &tudes  6tai t de pre'voi r les  
incidences m6sologiques possibles des eff luents  de 1 'usine de pste de la  
Tahsis Company Limited. Les facteurs  6tudie's  e'taient  la tempe'rature de 1 'eau, 
la  sal   ini  te', la  teneur en  oxyggne dissous e t  en matisre  nutri  tives, l a  
prolif6ration du phytoplancton e t   l a  composition de l a  macrofaune benthique 
des eaux in t e r t i da l e s   e t  profondes. On a ,  de p l u s ,  utilise' l e  submersible 
Pisces IV $ proximitg du diffuseur de l ' e f f luen t  de l ' u s ine ,  a i n s i  que dans  
des zones d'immersion de de'chets e t  de contr6le. 

Les dgchets de l 'us ine  ne semblent pas avoir  d'incidences  appre'ciables 
sur l a  qual  i te' des  eaux en surface, 1 a pro1 i fgration du phytoplancton e t  1 a 

macrofaune in te r t ida le .  On a t t r ibue  cet te   s i tuat ion 2 l a  dispersion  les eaux 
en surface pa r  l e  courant de la   r ivigre  Gold e t  2 la  diffusion sous-marine 
des eff luents .  La teneur en oxyggne di ssous des eaux profondes 1 ' i n l e t  
Muchalat e s t  extre^mement f a i b l e   e t  souvent  infe'rieure 'a 1 rng/l; toutefois , 
cette  caract6rist ique a v a i t  d 6 j i  6te' not6e pa r  d'autres  chercheurs e t  semble 
naturelle.  Aux alentours de l ' u s ine ,  l'environnement  benthique a e't6 
perturb6  par une accumulation de matiiires  fibreuses  sur l e  fond .  
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SUMMARY 

Dur ing 1976-1977, the   Env i ronmenta l   Pro tec t ion   Serv ice  

conducted a s e r i e s   o f   s u r v e y s   i n   M u c h a l a t   I n l e t   i n   o r d e r   t o   o b t a i n  

b i o l o g i c a l  and  chemical   data  wi th   which  to   assess  the  receiv ing  water  

environment  near  the  Tahsis Co. Ltd .   pu lp  mill. On four   separate  surveys 

from November 1976 t o  September  1977, t e s t s   t o   d e t e r m i  ne  phytoplankton 

p roduc t i v  i ty , water  qual  i ty and i n t e r t i d a l  communi ty condi ti on  were 

completed. I n  March  1977, the  P isces IV submersible was used t o  examine 

the   benth ic   env i ronment .   Fur ther   in fo rmat ion  on benthic  communit ies was 

obta ined by  a se r ies   o f   bo t tom  t raw l  s conducted i n  August 1977. 
Dur ing  the  sampl ing  per iods,   the  pulp mill ef f l uen t   d i scha rges  

d i d   n o t  appear t o  have a n o t i c e a b l e   e f f e c t  on center  channel  water  column 

d i sso l ved  oxygen  values i n   t h e   t o p  30 metres.   F luctuat ions i n  d i sso l ved  

oxygen leve ls   appeared   t o  be r e 1   a t e d   p r i m a r i l y   t o   t h e   i n f l u e n c e   o f  
f reshwa te r   i n f l ow  and natural   seasonal  change. D isso lved  oxygen  values 

be l  ow 5 mg/l i n   t h e   s h a l l  ow zone  were l i m i t e d   t o   t h e   l a t e   f a 1  1 surveys. 

The e f f l u e n t   i s   d i s c h a r g e d   a t   d e p t h  ( >20 m) through a submarine d i f f u s e r ;  

however, i t  was obse rved   "bo i l i ng "   t o   t he   su r face   du r ing   a l l   su rveys .  
Once a t   t h e   s u r f a c e ,   t h e   e f f l u e n t  appeared to   remain  near   the  shore1 i ne. 

As the   samp l ing   s i t es   a re   l oca ted   m id -channe l ,   t h i s   p robab ly   accoun ts   f o r  

no no t i ceab le   dep ress ion   o f  DO a t   t h e   s t a t i o n s   n e a r   t h e   d i s c h a r g e .  
Ex t remely   low  leve ls  of DO were  measured i n  t h e  deep ( > 1 O U  m) bottom 
waters. However, t h i s   f e a t u r e  has p e r s i s t e d   f o r  sometime i n  Muchalat  

I n l e t  (Waldichuk, 19681,  and may be  a na tura l   fea ture .  

P r o d u c t i v i t y   l e v e l s   r e c o r d e d   d u r i n g  1977, d i d   n o t   i n d i c a t e  a 

s i g n i f i c a n t   i m p a c t   a t t r i b u t a b l e   t o   t h e   p r e s e n c e   o f   p u l p  mil 1 e f f l u e n t .  
Dur ing each  survey, r e s u l t s  between s t a t i o n s  were  reasonably  comparable, 

even a t   t h e   s t a t i o n s   n e a r e s t   t h e   o u t f a l l .  As prev ious ly   ment ioned,   the 

e f f l u e n t   i n   t h e   s u r f a c e   w a t e r s  was no t   w idespread  and  e f fec ts  on 

phy top lank ton   popu la t ions   migh t   there fore  be loca l i zed .   Fac tors   wh ich  
coul d e f f e c t   t h e   g r o w t h   o f   p h y t o p l a n k t o n  such as nu t r ien ts ,   carbonate  

carbon, l i g h t  and  standing  crop  were no t  considered  abnormal. 
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Stockner ” e t  a1 (19751, concluded i n  their report t h a t  flushing 
was  one of the most important physical factors i n  reducing the effects of 
KME discharge i n t o  receivi ng waters. The proximity of the Go1 d River t o  
the p u l p  m i  11 would appear t o  create such a situation. 

The impact of the p u l p  m i  11 discharges upon the intertidal 
communities of Muchalat Inlet appeared t o  be minimal. The sparsity of 
intertidal organisms a t  the stations examined appears t o  be a natural 
feature of the inlet. Heavy  metal levels i n  Fucus  sp. and Mytilus edulis 
were not considered t o  be elevated. 

Observations from the  Pisces IV submersible of the deep benthic 
conditions a t  the head of Muchalat Inlet indicated a substantial b u i l d  u p  
of fibrous  material, primarily p u l p  mil 1 wastes, on the seabed. The 
materi a1 i s  generally restricted t o  the deep portion (>300 metres). The 
J ow DO near the bottom, enhanced by the decomposition of fibrous 
material,  result i n  an environment unsuited t o  most  forms o f  benthic 
l i fe .  
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1 INTRODUCTION 

1.1 Study Area 
Muchalat Inlet   is  a narrow fjord approximately 25 kilometers 

long  which empties i n t o  Nootka Sound (Figure 1) .  The main basin reaches 
a maximum depth of 360 meters. Water  exchange  due t o  tidal  action and 
the outflow of freshwater i s  generally restricted t o  the  level of the 
s i l l  a t  Gore Island (Tul ly ,  1937). The Gold River i s  the major 
contributor of freshwater, al though there  are a number of small creeks 
draining i n t o  the inlet. 

The Tahsis Company Limited kraft mill i s  located on the north 
shore of Muchalat I n l e t  on the Gold River delta. The p u l p  mill was 
opened i n  June  1967, w i t h  a design production potent ia l  of 750 tons/day 
of bleached kraft pu lp .  Estimated effluent flow over the 1974-77 period 
averaged  approximately 131.6 m i  11 ion l i  tres per day. Because of the 
considerable depth of the i n 1  e t ,  a decision was  made t o  di scharge the 
effluent through a submarine diffuser a t  a depth of 20 meters below the 
1 ow t i  de level. The p u l p  m i  11 draws i t s  process water from approximately 
5 kilometers up  the Gold River. 

To assist the  reader,  the  large number of tables and figures 
referred t o  i n  the RESULTS AND DISCUSSION section can  be found following 
the main body of the report. 

1.2 Rationale for Surveys 
The E n v i  ronmental Protection  Service i s  responsible  for 

conducting surveil lance and compliance monitoring programs a t  the  coastal 
mills.  Prior t o  1976, biological moni t o r i n g  programs i n  Muchalat Inlet 
were being  conducted by an independent  monitoring agency and the  Tahsis 
Company personnel. I t  was f e l t  t h a t  a d d i t i o n a l  surveys were required t o  
complete a biological assessment of the  receiving water environment near 
the Tahsis Co. Ltd. p u l p  mill. 
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2 METHODS AND MATER1 AL S 

II 

2.1 B i  01 og i   ca l  

2.1.1 P r imary   P roduc t i v i t y .  The standard C14 method  proposed by 

Steeman-Nei  1 sen  (1952) was used w i  t h  m i  no r  modi f i c a t i  ons incorporated.  

Water was c o l l e c t e d   f r o m   e i g h t   d e p t h s  (0, 1, 2, 3, 5, 10, 20 and 30 

metres) a t   f o u r   s t a t i o n s ,   w i t h  a p l a s t i c   6 - l i t r e  Van Dorn   bo t t le .  
Dup l i ca te  125 m l  l i g h t   b o t t l e s  were f i l l e d   f r o m  each  depth  and  inoculated 

w i t h  1 m l  NaH CO r a d i o i s o t o p e   ( 1   c )   d i l u t e d   i n   f i l t e r e d  seawater. 

A t  1, 3 ,  5 and  20  metres, a  125-ml d a r k   b o t t l e  was f i l l e d  and inocu la ted  

w i t h   t h e  same amount o f   i s o t o p e ,   t o   a c c o u n t   f o r   a s s i m i l a t i o n   o f   i s o t o p e  
by processes  other  than  photosynthesis.  A1 1 work was completed i n  

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

i nocul a t i  on procedure.  Three  sci n t i  11 a t i  on v i  a1 s con ta i   n ing  

s c i n t i l l a t i o n   f l u o r   ( L i q u i d   S c i n t i l l a t i o n   F l u o r ,   A q u a s o l ' )   w e r e  
i n o c u l a t e d   w i t h  1 m l  o f   t h e   p r e m i x e d   r a d i   o a c t i v e   s o l u t i o n   t o   o b t a i n  an 

average  d is in tegra t ions   per   m inu te  (DPM) est imate.  

14 
3 

Dupl i ca te  1 i ght   and  dark  bot t les  were  incubated " i n   s i   t u   w i t h  

c l e a r   p l e x i g l a s s   h o l d e r s   f o r   f o u r   t o  seven  hours. A f t e r   t h e   s p e c i f i e d  

i ncuba t ion   pe r iod ,   t he   bo t t l es   were   recove red ,   t ranspor ted   i n   da rk  boxes, 
and f i l t e r e d   i m m e d i a t e l y   o n t o  4511 c e l l u l o s e   n i t r a t e   f i l t e r s .   F i l t z r s  

were p l a c e d   i n   1 0  m l  o f   s c i n t i l l a t i o n   f l u o r  and s t o r e d   i n  a cooler .  

A c t i v i t y  measurements  were  determined on  a Packard   Tr i -Carb   L iqu id  
Sc int i l la t ion  Spect rometer   (Model   3375) .  The equa t ion   o f   S t r i ck land   and  

Parsons  (1972) was used t o   c o n v e r t   c o u n t s   p e r   m i n u t e   t o  mgC/m /day. 

A rea l   p roduc t i on   ra tes  (mgC/m /day)  were  integrated on  a Hew le t t  

Packard  Calcu lator  P1 o t t e r  (Model 9830). 

3 
2 

2.1.2 Chl  orophyll  and  Phaeophytin. Samples c o l l e c t e d   f r o m  1, 3,  5 
and  20  meters  were  removed t o  1 1 i t r e   p o l y e t h y l e n e   b o t t l e s ,  f i  1 te red   on to  

g l a s s   f i b r e   f i l t e r s ,   p l a c e d   i n   d e s s i c a n t  chambers,  and f r o z e n .   I n   t h e  

1 Aquasol, New England  Nuclear  xyl   ene-based  f luor 
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l abora tory ,  they were d isso lved  i n  90% acetone,   p laced i n  a tissue 
g r inde r  and  analyzed on a spectrophotometer   for   chlorophyl l   'a '   and 
phaeophytin. 

2.1.3 Phytoplankton  Standing  Crop.  Samples for   phytoplankton 
s tanding  crop were c o l l e c t e d   a t   e a c h  depth  and placed i n  100 ml amber 
g l a s s   j a r s  and  preserved w i t h  Lugo l ' s   So lu t ion .   Iden t i f i ca t ion  and 
enumeration were completed u s i n g  Utermohl 's   sedimentation method (1958). 

Results a r e  expressed a s   c e l l s  and t o t a l  numbers. 

2.1.4 Seston.   Samples   for   seston  analysis  were c o l l e c t e d  i n  1-li t re  
po lye thy lene   bo t t l e s  from 1 , 3 ,  5 and 20-metre depths and  frozen 
immediately.  Samples were returned t o  the labora tory ,  f i l t e r e d  on t  
pre-weighed g l a s s  f i b re  f i l t e rs ,  and d r i e d  t o  a cons tan t  w e i g h t  a t  
Samples were reweighed and  ashed i n  a muffle oven a t  550OC f o r  
approximately  four  hours. The l o s s  of  material  on i g n i t i o n  ( L O 1  i 
measure o f  p a r t i c u l a t e   o r g a n i c   m a t t e r .  

0 

105OC. 

s a  

2.2 Chemical 
2.2.1 Dissolved Oxygen. Samples were c o l l e c t e d  from 1, 3, 5 and 20 

metre depths  t o  accompany the phytoplankton  productivity  study and  from 
0, 2, 4, 6, 10, 20, 30 and 50 metre depths  f o r  the d isso lved  oxygen 
survey.  Dissolved oxygen  was  measured by the s tandard  Wi nkler t i t r a t i o n  
method a s   o u t l i n e d  i n  S t r i c k l a n d  and  Parsons (1'372). The percent 
s a t u r a t i o n  of  oxygen i n  the water  column  was c a l c u l a t e d  from the 
s a l i n i t y  , temperature  and  dissolved oxygen values  measured a t  each d e p t h  
u s i n g  the equat ion o f  Gameson and  Robertson (1955) : 

C = 475 = (2.65 x S )  
33.5 + T 

% s a t u r a t i o n  = - A x 10U 

C 
where: C = s a t u r a t i o n  o f  oxygen i n  the sample  water 

S = s a l  i n i  ty  of the sample  water 
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T = temperature  o f  sample water  

A = observed  di   ssolved  oxygen  concentrat ion i n   t h e  

sample 

2.2.2 S a l i n i t y .  Water  samples  were taken  f rom each depth  and 

ana lyzed   w i th  a G u i l d l i  ne Autosal  (Model 8400). 

2.2.3 Inorganic  Carbon  and pH. Samples  were c o l l e c t e d   f r o m  1, 3, 5 

and 20 met re   depths   fo r   inorgan ic   carbon and pH, s t o r e d   i n  180 m l  
p o l y e t h y l e n e   b o t t l e s ,   f r o z e n  and  analyzed l a t e r  on an  Accumet  420 pH 
meter.   Inorganic  carbon was ca l cu la ted   acco rd ing   t o   t he   p rocedure  

o u t l i n e d   i n   S t r i c k l a n d  and  Parsons  (1968). 

2.2.4 .Nutr ients.  Samples f o r   n u t r i e n t s  were c o l l e c t e d   f r o m  1, 3,  5 

and  20  metre  depths,  removed t o  250 m l  p o l y e t h y l e n e   b o t t l e s  and  frozen. 

A n a l y s i s   o f   n i t r a t e ,   n i t r i t e ,  ammonia, or tho-phosphate,   total   phosphate 

and s i 1   i c a t e  were  completed  by  the  method o u t l i  ned i n   t h e   F i s h e r i e s  and 
Mar ine  Serv ice - Env i ronmenta l   Pro tec t ion   Serv ice   Labora tory  Manual 

(1974). 

2.3 Phys ica l  Measurements 

2.3.1 Temperature.  Water  temperature was measured w i t h  a standard 

cent ig rade  thermometer   immedia te ly   a f te r   re t r ieva l   o f   the  Van Dorn 
sampl ers. 

2.3.2 L i  ght .   Tota l  i n c i   d e n t   s o l   a r   r a d i   a t i  on i n gram-cal o r i  es/cm 

was measured  on a B e l f o r t   P y r h e l  i ograph  dur ing   the   p roduc t ion   s tud ies .  
P e r c e n t   e x t i n c t i o n  o f  l i g h t   w i t h   d e p t h   i n   t h e   w a t e r  column was measured 

by a Montedoro-Whi t n e y   S o l a r   I 1   l u m i  nance Meter (LMT-aB). These data  were 

r e g r e s s e d   t o   c a l c u l a t e   t h e  mean e x t i n c t i o n   c o e f f i c i e n t   ' k '   a c c o r d i n g   t o  

the  procedure  out1 i ned i n  P1 a t t  and I r w i n   ( 1 9 6 8 ) .  Water transparency was 

e s t i m a t e d   a t  each s t a t i o n   u s i n g  a standard 30 cm whi te   secchi   d isc.  

2 
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2.4 Benth i  c Communi t i e s  
2.4.1 P i  sces IV Submersible  ,Observations. Two dives  were  conducted 

i n   t h e   P i s c e s  IV submersible  dur ing  the  March 1977 survey.  During  each 

d ive ,  two obse rve rs   reco rded   v i sua l   obse rva t i ons   o f   bo t tom  cond i t i ons  and 

t ypes   o f   mar ine   l i f e   encoun te red .  A photograph ic   record   o f  each d i ve  was 

made us ing  a Bolex  16 mm movie camera  and a Hassel   b lad  70 mm s t i  11 

camera. 

2.4.2 Benth ic   Trawls.   Benth ic   t rawl  s were  conducted a t   f i v e  

1 ocat ions i n  M u c h a l a t   I n l e t  and Hanna Channel. The t raw l  i ng  gear 

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, 1.27 cm mesh cod  end  l iner ,  
and a 5.8 m th roa t .  The t r a w l  was l o w e r e d   t o   t h e   b o t t o m   w i t h  a 3: 1 scope 

and  towed f o r  an  est imated U.8 km. A t  each stat ion,   macrofauna i n   t h e  
trawls  were  sorted,  photographed,  counted,  weighed  and  where  possible 

i d e n t i f i e d .  

2.5 S ta t i on   Loca t ions   (F igu res  2 t o  6 )  
Water q u a l i t y  was measured a t   e i g h t  (8) l o c a t i o n s   f o u r   o f   w h i c h  

had  prev ious ly  been monitored  by T.W. Beak Consultants  Ltd.  (1975;  1977) 

d u r i n g   t h e i r   b i o l o g i c a l   m o n i t o r i n g   p r o g r a m   ( F i g u r e  2) .  Phytoplankton 

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

S t a t i o n  C-1,  e a s t   o f   t h e  mill s i t e ;  C-2, n e a r   t h e   d i f f u s e r   s i t e ;  C-3, 
west o f  V i c t o r   I s l a n d ;  C-4, a c o n t r o l   s i t e ,  removed  from mill i n f l u e n c e  

(F igu re  3 ) .  I n t e r t i d a l   s t a t i o n s  were  located  on  both  shores a t   v a r y i n g  

d i s tances   f rom  the   po in t  o f  e f f l uen t   d i scha rge   (F igu re   4 ) .   P i sces  IV 

submers ib le   d ive   loca t ions  were se lec ted  i n   o r d e r   t o  examine  the   d i f fuser  

and a designated  ocean dump s i t e   ( D i v e  5951,  and a cont ro l   a rea  removed 

f rom  these  operat ions  (Dive  596)   (F igure 5 ) .  Trawl   s i tes  were  located 

near   the  m i  11  and i n   c o n t r o l  areas  several k il ometres  f rom  the m i  11 

(F igu re   6 ) .  
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3 RESULTS AND DISCUSSION 

I 

I 

3.1 Temperature (Tab1 e 1 and Appendix I ) 
During bo th  the November  1976 and March 1977 surveys, a 

negative temperature gradient was recorded a t  a l l  stations. This is  
normal for  coastal waters i n  winter months.  Temperatures  were lowest i n  
March varying from 4.6 t o  9.4"C, w i t h  temperature differences between 
zero and two metres  as much as 3.5"C. During the May survey, increases 
i n  the  surface water temperatures reversed the  gradient and resulted i n  
generally uniform temperatures 8.0-ll.0"C a t  a l l  depths. High surface 
temperatures, 19.U-22.O0C were recorded i n  August w i t h  the thermocline 
depth averaging 10 metres. I n  September, the measured surface 
temperatures were lower, 14.0-15.5"C, and varied from  12-14°C  between 2 
t o  30 metres. 

3.2 Salinities (Table 2 and Appendix I )  
Surface salinities were noticeably affected by the i n p u t  of 

freshwater,  particularly the Gold River, during a l l  surveys. Salinities 
were  lower i n  the  surface  water, 2.9 t o  12.6°/oo a t  a l l  stations i n  
March and May 1977. Over a three day period o f  heavy rainf a1 1 i n  
November 1976, salinities decreased u p  t o  15 /oo i n  the upper 1 ayers 
(0-3 metres). Below an average  depth of three metres, values were 
higher, 28.6 t o  32.8'/00, and generally uniform. During the August and 
September  1977 surveys, the salinity  differences between surface and 
depth  were less, w i t h  average surface salinities from 19.0-30.0 /oo. 

The halocline, al though not well defined, appeared t o  fluctuate from four 
t o  six metres. 

0 

0 

3.3 Dissolved Oxygen (Tables 3 and 4 and Appendix I ) 
The profiles of dissolved oxygen indicate  there were slight 

differences between stations  (Figures 7 t o  11). Dissolved oxygen levels 
were generally lowest near the head of the inlet ,  a t  Stations M-1 and M-2 
and highest  closer t o  the m o u t h  a t  S t a t i o n  " 8 .  Differences were also 
evident i n  dissolved oxygen levels from surface t o  bottom. I n  1977, the 

IC 

m 

m 
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DO 1 eve ls   be l  ow 20 metres  shi f ted  f rom  averages  of   4-6 ppm i n  March t o  

2-4 ppm i n  May, August  and  September.  Values i n   t h e   t o p   f o u r   m e t r e s  

var ied  f rom  10-12 ppm i n  March t o  4-10 ppm i n  May, August  and  September. 

The A u g u s t   p r o f i l e s   a r e   t y p i c a l   o f  more constant  summer s u r f  ace water 
cond i t i ons .  Measured D O ' S  at   or   near   the  bot tom  revealed  ext remely  low 

oxygen leve ls   (Append ix  I 1. This  appears t o  be t y p i c a l   o f   b o t t o m  

c o n d i t i o n s  i n  M u c h a l a t   I n l e t  as s i m i l a r   l e v e l s  were  recorded  by  Waldichuk 

" e t  a1 (1968) i n  studies  conducted  f rom 1959-1966. 
Dur ing  the  course  o f   the  present   surveys,   the  d ischarge  o f  

pu l  pmi 11 e f f l u e n t   d i d   n o t  appear t o  have  had any measurable  impact  on 

t e m p e r a t u r e ,   s a l i n i t y   o r   d i s s o l v e d  oxygen a t   t h e   s t a t i o n s  sampled. 

3.4 L i g h t   ( T a b l e  5 )  
The e f f e c t   o f   t h e  Gold R i v e r   i n f l o w  on l i g h t   t r a n s m i s s i o n  

through  the  water  column was observed i n  November  1976. Three  days  of 

heavy r a i   n f a l l   r e s u l t e d   i n   e x t r e m e l y   t u r b i d   s u r f a c e   w a t e r s .  The mean 
e x t i n c t i o n   c o e f f i c i e n t s  w e r e   v e r y   h i g h   a t   a l l   s t a t i o n s  (2.1-2.7) and 

water  transparency,  measured  with a standard  Secchi   d isc was between  one 
and  two  metres.  Under  more  normal  conditions, mean e x t i n c t i o n  

c o e f f i c i e n t s  were  reasonably  high (1.1-1.8)  and  Secchi  determinations 

v a r i e d   f r o m  4.5 t o  6 metres. 

3.5 pH and Total  Carbonate  Carbon  (Tables 6 and 7 ) 

1 depth  (7.20-8.01). Changes in   t o ta l   ca rbona te   ca rbon   were   genera l l y  a 

a subs tan t ia l l y   lower   than  those  a t   depth .  As s a l i n i t i e s   i n   t h e   u p p e r  

pH measurements  were  very  uni form  throughout  the  year  and  wi th 

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

layers   inc reased,   to ta l   carbonate   carbon  va lues   inc reased  accord ing ly .  

3.6 Seston  (Tables 8 and 9 )  

Ses ton   va lues   d id   no t   fo l low any seasonal   pat tern.  The percent  

organic   content   increased  dur ing  the  August   survey when h i g h   p r o d u c t i v i t y  

was recorded. I n  November, t h e   t u r b i d i t y   w h i c h   r e s u l t e d   f r o m  heavy 

r a i   n f a l l  , was recorded in   t he   ses ton   we igh ts .  A t  t h i s   t ime ,   pe rcen t  
o rgan ic   con ten t   o f   t he  samples was low. 
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3.7 Nutrients 
3.7.1 Nitrate and Phosphate  (Tables 10 and 11).  Lowest n i t r a t e  was 
measured i n  August  1577, which corresponds t o  a period of h i g h  
productivity. A t  this time,  levels of n i t r a t e  were below the l imit  of 
detection (0.U10 mgN/l) a t  several  depths a t   S ta t ions  C-2 and C-3, 

possibly  the  result of increased  productivity.  Nitrate  levels peaked a t  
20 metre  depths a t  a l l  s ta t ions throughout  the  year. The data  collected 
d i d  n o t  indicate t h a t  there was a problem of nitrate  deficiency i n  the 
water  col umn . 

Phosphate levels appeared to  increase i n  the  water column 
through the  year (from averages of 0.01 mgP/l t o  0.03 mgP/1) and were 
generally  higher a t  20 metres t h a n  a t  the  surface. The phosphate 
measured was above levels which  would l imit  the growth o f  phytoplankton. 

3.7.2 Si l i ca t e  (Table 12) .  Si l ica te  measurements appeared t o  
fluctuate i n  a manner s imilar   to   the  resul ts   for   ni t ra te  and phosphate. 
Unfortunately, most levels recorded dur ing  the 1977 surveys were below 
the l imit  of detection (0.5 mgSi / l ) .  I t  would be na tura l  for  decreases 
i n  si l icate  concentrations t o  occur d u r i n g  the growing season, and as 
s i l i c a t e  i s  normally present  to  excess i n  seawater, i t  probably woul d n o t  
significantly 1 imi t phytoplankton growth. 

3.8 Phytoplankton  Productivity  (Table 13)  

In November, zero  production was recorded a t   a l l   s t a t i o n s  
(Figures 11 and 12) .  Productivity i s  normally lower a t  this time of year 
and the heavy overcast  conditions d u r i n g  the two day testing  period  could 
have caused further  decreases i n  production.  Typical  seasonal  increases 
were recorded i n  May. A t  Station C-1 ,  the  lack of significant  production 
a t  the  surface  (Figure 13) was believed  to be due largely  to  the 
freshwater  influence, a1 though surface 1 i g h t  inhibit ion may  a1 so have 
been a contributing  factor. A t  the remaining stations  (Figure 141, 

production  profiles showed tha t  most production  occurred i n  the top two 
metres.  Surface  inhibition was apparent i n  August, although  the  level o f  
production was increased. The depth of the  euphotic zone was also 
increased i n  A u g u s t  from average d e p t h s  o f  3-5 metres to  10-2U metres 



- 15 - 

1 

(Figures 15 and 16 ) .  A t  Station C-2, productivity was approximately 5cI% 
higher t h a n  a t  ei ther  Station C-1 or Station C-4. 

I t  was noted by Stockner " e t  a1 (19751, tha t  i n  certain 
s i tuat ions,  given suff ic ient  l i g h t ,  the  nutrients i n  KME (nitrogen, 
phosphorous and carbon) can enhance phytoplankton  productivity  adjacent 
t o  a p u l p  mil 1. This may have occurred a t   S t a t ion  C-2. 

I n  September (Figures 1 7  and  18), production had decreased and 
was recorded a t  shallower  depths  than i n  Augus t .  

3 . 9  Phytoplankton  Standing Crop (Appendix I1  
Wi t h  the  exception of the November survey,  the dominant species 

a t  each s ta t ion was Skeletonema costatum.  Total numbers of 
phytoplankters were low d u r i n g  the November survey. A t  t h i s  time, 
production  values were zero. There were general  increases i n  populations 
i n  May, and  increases i n  productivity  levels. I n  August, the  diversity 
as well as total  numbers  of diatoms rose  dramatically.  This  corresponds 
t o  the  period of highest  production  recorded d u r i n g  this study. I n  
September, there was a noticeable  increase i n  the numbers  of Dinophyceae 
present a t  each station and the  diversity of diatoms was s l ight ly  lower 
t h a n  i n  August. Total  numbers  were generally  greater i n  the upper 10 

metres and  there d i d  n o t  appear to  be  any great  differences i n  standing 
crop between stations.  

3.lU Chlorophyll  (Table 14 )  
The levels of chlorophyll ' a '  and phaeopigments dur ing  the 

November survey were  below the l imi t  of detection. For the remaining 
surveys,  the amount of chlorophyll  general  ly  corresponded t o  the amount 
of productivity. I n  August, chlorophyll ' a '   l eve l s  were h i g h  i n  the 
surface  layers when production was h i g h  (1.2 t o  4.9 mg/m ). In  
September, the phaeopignlent values were considerably  higher  than  the 
chl orophyl 1 levels,  which i s  indicative of the end of a growth period. 
Values recorded a t  20 metre  depths were  below the l imi t  of detection for 
a1 1 surveys. 

3 
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3.11 Inter t idal  Communities 
The predominantly steep si des of Muchalat Inlet   l imited  the 

choice of in te r t ida l   s ta t ions ;  however, beaches w i t h  similar  populations 
were selected  (Figure 4 ) .  I n  general, beaches were dominated by Fucus 
sp. and Mytilus  edulis.  Barnacles were also common. Hemigrapsus nudus  
and - H. oregonensis were observed a t  most stations  as well as  Pentidotea 
wosnesenski and  Gnormisphaeroma oregonensis. There was no obvious  impact 
o f  effluent on the  inter t idal  communi t i e s  of the  areas examined. 

The analyses  for heavy metals i n  mussel t issue and Fucus sp. 
d i  d not  indicate any increases  attr ibutable  to  the p u l p  m i  11 w i t h  the 
possible  exception of Pb levels i n  Fucus sp. a t  Station 6 (Tables 15 and 
16). The metal levels were n o t  considered h i g h  and i n  the  case of copper 
i n  mussel tissue,  the  concentrations were considerably lower than  those 
found  i n  the  vicinity of groundwood p u l p  mills i n  the  province  (Nelson 
and Goyette, 1976).  

3.12 Benthic Communi t i e s  
Benthic communities were observed from the  Pisces IV 

submersible (Appendix I11 1 and a ser ies  of bottom trawls were taken t o  
co l lec t  organisms for  ident i f icat ion (Appendix IV). 

The bottom a t  Dive s i t e  595 was notably  devoid of l i  f e y  w i t h  
the  exception of amphipods. The extremely low dissolved oxygen 
conditions ( - 4  m g / l )  recorded i n  this area have persisted f o r  sometime 
(Waldichuk, 1968) and certainly  contributes  to  the marked absence o f  
l i f e .  A f ibre  mat  covers  the bottom, and the decomposition of this 
organic  material  undoubtedly adds t o  the anoxia.  The dive  continued  to 
the  vicinity of the  effluent  diffuser  pipe, which  was observed to  be 
missing  the b l i n d  end phlange. 

The absence of l i f e  on the  steep rock face below the  diffuser 
pipe may indicate  the  direct  envi ronmental impact of the  effluent 
discharge  (Plate 1) ;  however, Metridium sp. were observed growing on the 
pipe and schools of rock f ish were at t racted t o  the  area. 

Marine l i f e  on the bottom a t  Dive s i t e  596 was considerably 
more a b u n d a n t  than was observed  near  the pulp mil 1 .  The rock faces 
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examined  were  covered w i t h  a v a r i e t y   o f  organisms i n c l u d i n g  Munida 

quadr i   sp i  na (Squat 1 obs t e r )  , brachiopods , Spi   rontocar i  s sp. , anemones, 

sp ider   crab,  sponges, Pandalus p l   a tyceros  (prawns)  , and  Gorgonian  corals 
( P l a t e s  2, and 3).  U n l i k e   D i v e   s i t e  595, na tu ra l   sed imen t   cove red   f l a t  

areas  of  the  bottom.  Dissolved  oxygen i n   t h e   b o t t o m   w a t e r s   a t   t h i s   s i t e  

was a lso  very   low (0.8 mg/l 1. 
No benth ic   organisms  were  recovered  f rom  the  t rawls   conducted 

a t   s i t e s  GR-1  and  Gr-2. The remainder   o f   the   t rawls  were  conducted i n  
t h e   s i l l   a r e a  (GR-3, GR-4) and an a d d i t i o n a l   s i t e   a t   t h e   n o r t h   e n d  of 
Hanna Passage  (GR-5).  The t r a w l   y i e l d s  were  predominantly  shrimp,  most 

commonly Sp i   ron toca r i s  spp. A1 though  the   quant i t y   o f   an ima ls   co l lec ted  
by t h e   t r a w l s  were  small , a cons iderab le   var ie ty   o f   spec ies  were 

c o l l e c t e d  on t h e   s i 1  1 and a t  Hanna Channel. 

The r e s u l t s  o f  the  Pisces IV dives and the   t rawls   conducted  

near   the   pu lp  m i  11 p o i n t   t o  a g r e a t l y   m o d i f i e d  deep benthic  environment 

which  appears t o  have  been  caused by a combina t ion   o f   na tura l  and 

anthropogenic   factors .  
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TABLE 1 SEASONAL VARIATION I N  TEMPERATURE ("C) - STATIONS C-1 
TO C-4, MUCHALAT INLET 

S t a t i o n  C-1 S t a t i o n  C-2 
Date  l m  3 m  5 m  20m l m  3 m  5 m  20m 

November 18/76 8.0 9.0 11.0 11.0 8.0 10.0 10.5 11.0 
May 25/77  12.0 11.0 10.5 10.0 12.5 10.0 10.5  9.5 
August 17/77  19.5  17.0 14.0 10.0 18.0 15.5  13.5 10.0 
September 30/77 13.5 14.0 13.0  13.0  13.5  13.5  13.5  13.0 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 
l m  3 m  5 m  20m l m  3 m   5 m   2 0 m  

November 17/76  9.5 10.0 10.5 11.0 9.5 10.0  10.0 11.0 
May 27/77 10.0 10.5 10.5 9.0 10.5 10.5  10.5  9.5 
August 18/77 18.0 17.5 14.0 10.5 16.0 16.0 14.5 10.5 
September 29/77 13.5 13.5 13.0 12.5 13.5 13.5 13.5 12.5 

TABLE 2 SEASONAL VARIATION I N  SALINITY (O/oo) - STATIONS C-1 
TO C-4. MUCHALAT INLET 

S t a t i o n  C-1 S t a t i o n  C-2 
l m  3 m  5 m  20m l m  3 m  5 m  20m 

November 18/76 4.96 12.92  28.79  30.78  3.22  22.80  29.41  30.77 
May 25/77 9.09 28.19  30.26  31.22  12.57  30.22  30.26  30.00 
August 17/77  24.57  24.62  28.96  31.45  25.65  28.28  29.17  31.83 
September 30/77  22.55  29.07  30.37  31.17  23.63  29.21  30.54  31.21 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 
l m  3 m  5 m  20m l m  3 m  5 m  20m 

November 17/76  9.95  16.80  24.95  30.88  13.70  17.07  26.10  30.71 
May 27/77  13.35  28.02  29.52  30.00  15.00  29.12  29.97  31.12 
August 18/77 26.61 26.91 29.15 31.89 28.15 28.41 29.17 31.91 
September 29/77 23.85 29.85 30.65 31.32 26.27 28.86 30.50 31.19 
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TABLE 3 DISSOLVED OXYGEN ( p w )  - STATIONS C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

Date l m  3 m  5 m  2 0 m  l m  3 m  5 m  2 0 m  

November 18/76 11.1 9.4  6.4 5.1 10.9  8.2  7.0 5.5 

May 25/77 9.6  6.3  6.9 7.7 9.7  5.8  7.5  7.3 
August 1 7 / 7 7  9.5 10.5 8.6  5.4 10.8 10.3 8.1 5.0 

September  30/77 7.6  5.8  6.3  7.0  7.6  6.2 6.4 7.7 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m  5 m  2 0 m  l m  3 m  5 m  2 0 m  

November 17/76 10.0 9.0 7.7 6.5 9.5  9.2 8.1 6.9 

May 27/77 4.6  6.7 7.2 6.7  9.3  8.3  8.3 7.7 
August  18/77 9.6 9.6 9.6 6.1 9.9 10.3 9.4 6.2 

September  29/77 7.8 6.2 5.5 7.5 8.1 9.0 8.0 8.3 

TABLE 4 PERCENT  SATURATION OF DISSOLVED OXYGEN - STATIONS C - 1  

TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

l m  3 m  5 m  2 0 m  l m  3 m  5 m  2 0 m  
November 18/76 99.7 90.6  71.4  57.7  97.0  86.0  77.6  62.2 

May 25/77 96.9 70.4 76.9  83.7 101.0 63.9 83.6 79.4 
August 1 7 / 7 7  122.8  132.0  102.6  60.0  136.6  126.2 95.7  55.7 

September  30/77 86.0 69.2 74.3 83.0 86.6 73.3 76.3  91.3 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 
l m  3 m  5 m  2 0 m  I m  3 m  f i m  2 0 m  

November 17/76 95.8 90.9 82.9 73.6 93.1 93.1 86.8  78.0 

May 27 /77  45.5  73.6  79.8 72.0 94.0 91.8  92.3 84.3 
August  18/77 122.2 121.3 114.6 68.7 122.4 127.6 113.5 69.9 

September  29/77 89.0 73.6 64.9 88.0 93.9 106.1 95.4 97.3 
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TABLE 5 MEAN EXTINCTION COEFFICIENTS ( k )  AND SECCHI DEPTH ( m )  

STATIONS C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

E x t i n c t i o n   S e c c h i  E x t i   n c t i  on Secchi 

Date  Coef f i c i   e n t   D i s c   C o e f f i c i e n t  D i  sc 

November 18/76  2.7501 1.3 2.6428  1.0 

May 25/77  1.7110 4.5 1.3436 4.5 
August 17/77 1.2337 6.5 1.1309 6.5 

September  30/77 1.8150 6.0 1.7142 4.0 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

E x t i n c t i o n   S e c c h i  E x t i n c t i o n  Secch i 
C o e f f i c i e n t   D i s c  Coef f i c i   e n t   D i s c  

Y 

November 17/76 2.6625 2.0 2.1451 2.0 

May  27 /7 7 1.4277 5.0 1.4277  6.0 
August  18/77 1.7110 5.5 1.1212 6.0 

September  29/7 7 1 A 3 4 1  6.0  2.4792 6.0 

TABLE 6 pH MEASUREMENTS - STATIONS C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 
l m  3 m   5 m   2 0 m  l m  3 m  t i m  2 0 m  

November 18/76 7.30  7.70 7.70 7.70 7.20 7.80  7.80 7.80 

May 25/77 7.41 7.56  7.68 7.78 7.59 7.61 7.72 7.79 
August 17/77 7.94  7.99  7.76 7.64  7.95  7.90  7.61 7.69 

September  30/77 7.71 7.73  7.73  7.86  7.76 7.66 7.70 7.92 
"""""""""""""""""""""""""""""""""""" 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m  5 m  2 0 m  l m  3 m  5 m   2 0 m  

November 17/76 7.50  7.70 7.80 7.80  7.60 7.50 7.70  7.80 

May 27/77 7.56  7.73  7.80 7.80 7.67 7.89 7.90  7.86 
August  18/77 8.01 7.93 7.76 7.66 7.86 7.82 7.78 7.46 

SeDtember  29/77 7.75 7.74 7.68 7.82 7.76 7.79 7.86 7.82 

Ik 

Y 

H 
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TABLE 7 SEASONAL VARIATION I N  TOTAL CARBONATE CARBON ( m g C / l i t r e )  

STATIONS C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

Date l m  3 m   5 m   2 0 m  l m  3 m   5 m   2 0 m  
November 18/76 5244  10944  22572  24852  4332  18354  22458  24738 

May 25/77  9758  22303  23733  24304  11283  23073  23193  24122 
August 1 7 / 7 7  18799  21191 22587  24236 19691 21794  22952  23932 

September  30/77  16899  22164  22959 23516 18698  21876  23077  24008 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m   5 m   2 0 m  l m  3 m   5 m   2 0 m  

November 17/76  9006  13680  19494  24738  11400  14022  20520  24738 

May 27/77  12048  22022 22838  24214 13812  22344  23079  24278 
August  18/77 20416 20701 22325 22959 21648 21762 22714 24675 

September  29/77 18592 22952 23417 23932 20583 22050 23410 24028 

TABLE 8 PERCENT ORGANIC CONTENT OF DRY SESTON - STATIONS C - 1  TO 
C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

l m  3 m   5 m   2 0 m  l m  3 m   5 m   2 0 m  
November 18/76 25.4  25.4  44.0  57.1  35.6  41.0 65.4 66.7 

May 25/77 0.0 0.0 50.0 0.0 50.0 0.0 0.0 0.0 
August 1 7 / 7 7  48.8  34.3  45.9  55.3  47.2  45.1  48.9  67.6 

September  30/77 25.0 0.0 100.0 0.0 0.0 100.0 33.3 50.0 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m   5 m   2 0 m  l m  3 m   5 m   2 0 m  

November 17/76 26.2  28.2  35.9  76.9  36.7  62.5  55.6 0.0 

May 27/77 0.0 0.0 0.0 0.0 100.0 100.0 50.0 100.0 
August  18/77 42.9  42.3  39.7  37.5  62.9  28.0  45.2  82.9 

September  29/77 50.0 33.3  25.0 * 15.4 50.0 50.0 50.0 

* ANALYTICAL RESULT  DOUBTFUL 
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TABLE 9 SEASONAL VARIATION I N  SESTON ( m g / l i t r e )  - STATIONS C - 1  
TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

Date l m  3 m  5 m  2 0 m  l m  3 m   5 m   2 0 m  

November 18/76 6.3  5.9  2.5 2.1 4.5  3.9 2.6 1.5 

May 25/77  c1.0 C1.0 2.0 <1.0 2.0 c1.0  <1.0 c1.0 
August 17/77 4.3 7.0 6.1 4.7  5.3 7.1 9.0  3.4 
September  30/77 4.0 c1.0 ~ 1 . 0  <1.0 ~ 1 . 0  2.0  6.0  2.0 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m  5 m  2 0 m  l m  3 m  5 m  2 0 m  

November 17/76 6.5  3.9  3.9  1.3  3.0  1.6  1.8 ~ 1 . 0  

May 27/77 <1.0 <1.0 ~ 1 . 0  <1.0 1 .o 1.0 2.0 1.0 

August  18/77 7.0 7.1 7.8 7.2 5.4 10.7 8.4 4.1 

September  29/77 2.0 3.0 4.0 * 13.0 2.0  2.0  4.0 

* ANALYTICAL  RESULT  DOUTBFUL 

TABLE 10 NITRATE MEASUREMENTS (NO3) ( m g N / l i   t r e )  - STATIONS C - 1  

TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 

l m  3 m  5 m  2 0 m  lrn 3 m  5 m  2 0 m  

November 18/76 0.05  0.09 0.15 0.21 0.05 0.16  0.22 0.22 

May 25/77  0.014  0.034 0.046  0.082  0.018  0.075  0.078  0.086 
August 17/77 0.026 0.025 0.008 0.29  <0.010 <0.010  0.078 0.29 

September  30/77 0.059 0.056 0.055  0.10  0.025  0.058 0.083  0.086 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m  5 m  2 0 m  l m  3 m   5 m  2 0 m  
November 17/76 0.08 0.11 0.18 0.23 0.10 0.12 0.19 0.27 

May 27/77 0.019 0.018  0.049 0.10 0.011 0.033 0.039 0.072 

August  18/77 0.006  <0.010 cO.010 0.230 0.19 0.015 0.015 0.27 
September  29/77 0.035  0.045  0.062 0.064 0.049 0.052 0.045 0.060 

W 

Y 

I 
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II 

TABLE 11 TOTAL PHOSPHATE MEASUREMENTS ( TP04)  (mgP/1 i t r e )  - 
STATIONS C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 
Date l m  3 m  5 m  2 0 m  l m  3 m   5 m   2 0 m  

November 18/76 0.018 0.031 0.057 0.068  <0.010  0.044 0.062  0.062 

May 25/77 0.014 0.037 0.040 0.045 0.015  0.047 0.041 0.047 
August 1 7 / 7 7  0.026  0.030 0.050 0.070  0.030 0.041 0.057 0.071 

September  30/77 0.038  0.049  0.048  0.045  0.037  0.053 0.052 0.042 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

l m  3 m  5 m  2 0 m  l m  3 m  5 m  2 0 m  
November 17/76 0.019 0.031 0.013 0.043 0.045 0.032 0.033 0.060 

May 27/77 0.018 0.037 0.039 0.049 0.017 0.029 0.033 0.041 
August  18/77 0.026 0.026 0.037 0.066 0.031 0.034 0.042 0.065 
September  29/77 0.033 0.049 0.043 0.040 0.036 0.041 0.035 0.038 

TABLE 12  SILICATE MEASUREMENTS (Si02)   (mgSi / l  i t r e )  - STATIONS 

C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  S t a t i o n  C-2 
lm lm 5 m   2 0 m  l m  3 m   5 m   2 0 m  

November 18/76 0.7 0.9 0.8 0.8  0.6 0.8 0.7 0.7 

May 25/77 0.9 (0.5 (0.5 <0.5 0.6 CO.5 C0.5 <0.5 
August 1 7 / 7 7  <0.5 <0.5 0.5 1.0 (0.5 (0.5 0.5 0.9 

September  30/77 0.G 0.5 C0.5 C0.5 0.6  0.5 0.5 <0.5 
.................................... 

S t a t i o n  C-3 S t a t i o n  C-4 

lrn 3 m  5 m  2 0 m  l m  3 m   5 m  2 0 m  
November 17/76 0.8 0.8  0.8  0.7  0.8 0.8 0.8 0.7 

May 27/77 0.7 (0.5 <0.5 0.5 0.6 (0.5  <0.5 <0.5 
August  18/77 <0.5 (0.5 <0.5 0.9 <0.5 <0.5 c0.5 0.9 

SeDtember  29/77 0.6 ~ 0 . 5  (0.5 4 . 5  <0.5 (0.5 <0.5 <0.5 
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TABLE 13 DAILY AREAL PRODUCTION (mgC/m /day) - STATIONS C - 1  
2 

TO C-4, MUCHALAT INLET 

D a t e   S t a t i o n  C - 1  S t a t i o n  C-2 S t a t i o n  C-3 S t a t i o n  C-4 
November 1976 0 .oo 0.00  0.00 0.00 
May 1977  507.01  287.31 223.82  339.61 
August 1977 2083.78 3141.81 1416.91 2020.43 
September  1977 92.89 165.22 24.46 33.58 

TABLE 14 CHLOROPHYLL ' A '  AND PHAEOPIGMENTS (mg/m3) - STATIONS 
C - 1  TO C-4, MUCHALAT INLET 

S t a t i o n  C - 1  
Chlorophyl l   /phaeopigment 

Date l m  3 m   5 m  20 m 

November 18/76 <.53/<.53 <. 53/<.  53 <. 53/ <. 53 <. 53/<. 53 

August 17 /77  1.3 /1.2 1.2  /1.8 4.5 /4.9 C.8 /<.8 
September  30/77 2.0 /<.S <1.6/<1.6 <.8 11.8 - 
May 25/77 .88/ <.8 1.6 11.37 C.8 /<.a <.a /<.a 

"""""""""""""""""""""""""""""""""""" 

S t a t i o n  C-2 
Date  Chl   orophyl l   Iphaeopigment 

l m  3 m  5 m  20 rn 

November 18/76 <.53/<.53 c.531c.53 <.53/<.53 <. 53/<.  53 

August 17/77 C.8 / .85 3.2  13.0 4.9 /5.9 C.8 /<.8 
September  30177 - .96/<.8 <.8 /<.8 <.8 /<.8 

May 25/77 <.8 /1.03 <.8 /<.8 C.8 /<.8 <.B /<.8 

"""""""""""""""""""""""""""""""""""" 

S t a t i o n  C-3 
~~ ~ 

Date  Chl   orophyl  1 Iphaeopi  gment 
l m  3 m   5 m  20 m 

November 17/76 <.53/<.53 <.53/<.53 <. 531 <. 53 <. 531 <. 53 
May  27 17 7 C.8 11.02 1.4511.18 .8 /<.8 <.8 l C . 8  
August  18/77 3.3 /<.8 2.0 11.4 4.9 11.4 c.8 /1.0 
September  29/77 <.8 16.0 <.8 /1.4 <.8 19.0 C.8 12.8 
"""""""""""""""""""""""""""""""""""" 

S t a t i o n  C-4 
Date  Chl  orophyl l   /phaeopigment 

l m  3 m  5 m  20 m 

November 17/76 <. 53/<.  53 <.53/<.53 <. 531 <. 53 <. 531 <. 53 
May  27 /7 7 <.8 12.33 <.a 11.39 <.& 11.08 <.a I C . 8  
August  18/77 3.8 12.5 4.3 13.1 3.4 12.5 <.8 11.0 
September  29/77 <.8 17.5 c.8 13.3 c.9 13.2 C.8 12.1 



- - 44 - 

I 

TABLE 15 HEAVY METAL  LEVELS I N  MYTILUS  EDULIS - STATIONS 1, 4, 5 AND 6 (pg/g) 

cu Fe Zn Pb Cd MO H g  

D r y  Wet D r y  Wet D r y  Wet D r y  Wet D r y  Wet D r y  Wet D r y  Wet 

S t a t i o n  1 13.0 1.8 190 28  59.0 8.5 (1.0 (0.2 2.7 0.39 (15.0 (3.0 0.18 0.03 

S t a t i o n  4 11.0 1.4 140 17 61.0 7.7 <1.0 (0.2 2.6 0.32 (15.0  (3.0 - - 
S t a t i o n  5 10.0 1.2 210 25  58.0 6.8 1.2 0.14 2.0 0.24  (15.0  (3.0 - - 
S t a t i o n  6 21.0 5.6 280 74 98.0 26.0 2.2 0.59 3.9 1.0  (15.0  <3.0 - - 

TABLE 16 HEAVY METAL  LEVELS I N  FUCUS SP. - STATIONS 1, 4, 5 AND 6 (pg/g) 

c u  
D r y  Wet 

S t a t i o n  1 7.2 1.6 

4.9  1.3 

S t a t i o n  4 7.2  1.6 

7.7 1.4 
S t a t i o n  5 5.6 1.5 
S t a t i o n  6 6.1 1.4 

Fe Zn 

D r y  Wet D r y  Wet 

84 19 42.0  9.5 
76 19  47.0 12.0 

90  19 50.0 11.0 

72 13 54.0 10.0 
81  21 59.0  15.0 
84  19 59.0 13.0 

Pb 

D r y  Wet 

1.4  0.33 
(1.0 (0.20 

(1.0 (0.20 

(1.0 co.20 

(1.0 (0.20 
31.0 6.9 

Cd Mo 
D r y  Wet D r y  Wet 

2.1 0.48 (15.0  (3.0 
2.2 0.57 (15.0  (3.0 

1.6 0.35 (15.0 (3.0 

1.8 0.34 4 5 . 0  (3.0 
2.2 0.58 (15.0 (3.0 
1.6 0.35 d 5 . 0  <3.0 

H g  

D r y  Wet 
- - 

- - 
0.10 0.03 
0.10 0.02 

Q 



- 45 - 

APPENDIX I 

MUCHALAT INLET WATER QUALITY SURVEYS 

( a )  16  November, 1976 

( b )  12  March,  1977 

( c )  26  May, 1977 

( d )  17 August,  1977 

( e )  28 September,  1977 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( a )  16 November, 1976 
S t a t i o n  : M - 1  
Date : 16 November, 1976 
T i  me : 1427 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

(m)  ("C) (O /oo 1 (mg/ l )  ( %  sat.)  

0 
2 
4 
6 

10 
15 
20 
30 

9.0 
11.0 
11.0 
11.0 
11 .o 
11.0 
11.0 
10.5 

7.02 
29.19 
30.06 
30.25 
30.53 

30.78 
30.80 
31.07 

10.2 
5.8 
5.6 
5.1 
4.7 

4.9 

5.0 
4.2 

94.9 
64.9 
63.1 
57.9 
53.3 

55.4 
56.6 
47.2 

S t a t i o n  : M-2 

Date : 16 November, 1976 
Time : 1340 

Depth  Temperature  Sal i n i  ty Dissolved  oxygen 

(m)  ("C) ( O / O O  1 (mg / l )  ( %  sat.) 

0 
2 
4 
6 

10 
15 
20 
30 

8.5 
10.5 
11.0 
11.0 
11.0 
11.0 
11.0 
10.5 

7.19 
29.49 
29.95 
30.29 
30.61 
30.78 
31.01 
31.53 

10.1 
6.8 
6.3 
5.7 
5.4 
4.8 
4.9 
4.7 

92.9 
75.6 
70.9 
64.4 
61.1 
54.4 
55.6 
52.9 
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ill 

a 

Q 

APPENDIX I MUCHALAT I N L E T  WATER Q U A L I T Y  SURVEY 
( a )  16 November, 1976 

S t a t i o n  : M-3 

Date : 16 November, 1976 

Time : 1320 

Depth Temperature  Sal i n i  t y  D i  s so l  ved oxygen 
0 

( m )  ("C) ( /oo) ( m g / l )  ( %  s a t . )  

0 

2 

4 

6 

10 

15 
20 

30 

9.0 

10.5 

11 .o 
11.0 

11.0 

11.0 

11.0 

10.5 

17.77 

29.00 

29.98 

30.37 

30.56 

30.65 

30.90 

31.26 

8.4 

7.0 

7.1 

7.0 

5.6 

5.8 

5.8 

5.2 

80.0 

75.3 

80.0 

79.1 

63.3 

65.7 

65.8 

58.4 

S t a t i o n  : M-4 

Date : 16 November, 1976 

Time : 1240 

Depth Temperature S a l i n i t y  Dissolved oxygen 
( m )  ( " C )  ( "/OO 1 ( m g / l )  ( %  s a t . )  

0 

2 

4 
6 

10 

15 

20 

30 

8.5 

11.0 
11.0 

11.0 

11.0 

11 .o 
10.5 

11.82 

29.22 

29.89 
30.44 

30.56 

30.77 

31.01 

9.3 

7.0 

7.2 
6.5 

5.5 

5.4 

5.2 
5.6 

93.5 
- 

81.1 
73.4 

62.1 

61.2 

59.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( a )  16 November, 1976 

S t a t i o n  : M-5 

Date : 16 November, 1976 

Time : 1220 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO) (mg/ l )  ( X  s a t . )  

0 

2 

4 

6 

10 
15 

20 

30 

9.0 

10.5 

11.0 

11.0 

11.0 
11.0 

11.0 

11.0 

17.87 

29.00 

30.02 

30.27 

30.56 
30.80 

31.01 

31.34 

9.0 

6.1 

3.9 

6.0 

5.8 
5.5 
6.2 

5.5 

89.6 

67.6 

43.9 

67.8 

65.5 
62.3 

70.3 

62.5 

S t a t i o n  : M-6 

Date : 16 November, 1976 

Time : 1120 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO) (mg/ l )  ( %  s a t . )  

0 9.0 

2 10.5 

4  11.0 

6 11.0 

10 11.0 

15 11.0 

20 11.0 

30 11.0 

18.48 

28.52 

30.25 

30.38 

30.65 

30.80 

30.90 

31.24 

8.9 88.8 

7.5 78.1 

6.6  74.6 

6.9  77.9 

6.4  72.5 

6.4  72.5 

6.5  73.7 

5.3  60.2 
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I 

APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

(a )  16 November, 1976 
S t a t i o n  : M-7 
Date : 16 November, 1976 
Time : 1120 

Depth  Temperature  Sal i n i  ty D i  ssol ved  oxygen 

(m) ("C) (O/OO 1 (mg/ l )  ( %  sat.)  

0 
2 
4 
6 

10 
15 
20 
30 

9.5 
10 .o 
10.5 
10.5 
11.0 
11 .o 
11.0 
10.5 

23.00 
27.79 
29.79 
30.29 
30.61 
30.82 
30.99 
31.38 

8.2 83.2 
7.6 82.4 
7.7 85.6 
7.4 82.7 
6.9 78.1 
6.9  78.0 
6.6 74.9 
4.8 53.9 

S t a t i o n  : M-8 
Date : 16 November, 1976 
Time : 1000 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O / O O  1 (mg/l) ( %  sat .  1 

0 
2 
4 
6 

10 
15 
20 
30 

9.5 
10 .o 
10.5 
10.5 
10.5 
10.5 
11.0 
10 .o 

23.26 
26.00 
30.02 
30.14 
30.59 
30.77 
30.98 
31.28 

8.5  88.5 
8.0  85.8 
7.5 83.6 
7.3  81.5 
7.1 79.3 
7.0  78.4 
6.8 77.1 
5.0 65.9 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( b )  12  March,  1977 

S t a t i o n  : M - 1  

Date : 12  March,  1977 

Time : 1830 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO 1 (mg/ l )  ( %  sat . )  

0 

2 

6 

10 
20 

50 

5.0 

7.6 

6.5 

8.9 
9.4 

9.3 

2.9 

25.9 

29.3 

29.5 
30.1 

31.4 

12.0 98.9 

7.6 76.9 

6.5 65.5 

6.5 69.5 
6.7 72.7 

4.1 44.8 

S t a t i o n  : M-2 

Date : 12  March,  1977 

T i  me : 1900 

Depth  Temperature S a l i n i t y  D i  ssol ved  oxygen 

( m  1 ("C) ( O / O O  ) (mg / l )  ( %  sat.  

0 4.6 

2 8.1 
6 8.5 

10 8.3 

20 8.9 

50 9.1 

180 ( bot tom 7.8 

4.8 

25.8 

29.0 

29.5 

29.9 

31.3 

32.6 

11.5 94.8 

8.3 84.9 

7.9 83.4 

6.4 67.5 

6.8 72.8 

5.4 58.7 

1.2 12.7 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( b )  12  March,  1977 

S t a t i o n  : M-3 

Date : 12  March,  1977 

Time : 1930 

Depth Tempera t u   r e  Sal i n i  ty D i  ssol  ved  oxygen 

(m) ("C) ( O / O O )  (mg/ l )  (% s a t . )  

0 

2 
6 

10 

20 

50 

5.5 

8.3 

8.8 

8.9 

8.9 

9.0 

4.1 

24.6 

28.9 

29.2 

29.8 

31.2 

11.8 98.9 

8.0 81.6 
6.2 65.8 

6.7 71.4 

6.7 71.7 

5.1 55.3 

S t a t i o n  : M-4 

Date : 12  March,  1977 

T i  me : 2015 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ( "C 1 (O/OO 1 (mg/l) ( %  s a t . )  

0 5.3 

2 8.0 

6  8.6 

10 8.6 

20 8.7 

50 9.0 

350 (Bottom) 7.7 

4.1 

27 .O 

28.7 

29.3 

29.7 

31.2 

32.8 

11.6 97.1 

7.8 80.3 

7.3 77.1 
8.4 89.0 

8.0 85.2 

5.5 59.6 

0.1 1.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( b )  12  March,  1977 

S t a t i o n  : M-5 

Date : 12  March,  1977 

Time : 2100 

Depth  Temperature  Sal i n i  ty D i  ssol ved  oxygen 

(m) ("C) (O/OO) (mg / l )  ( %  sat . )  

0 5.3 

2 8.5 

6 0.3 

10 8.6 
20 8.9 

50 9.0 

350 (Bottom) 7.6 

4.1 

27.4 
29.1 

29.5 

30.0 
31.3 

32.9 

11.8 98.7 

7.2 75.2 

8.3 87.2 

8.0 84.9 

6.0 72.9 
5.1 55.3 
0.2 2.1 

S t a t i o n  : M-6 

Date : 12  March, 1977 

Time : 2130 

Depth  Temperature  Sal i n i  t y  D i  ssol  ved  oxygen 

(m) ("C) ( O / O O  1 (mg / l )  ( %  sat . )  

0 

2 
6 

10 

20 
50 

6.2 

8.1 
8.5 

5.3 

5.9 

6.0 

7.6 

25.6 

29 .O 
29.2 

29.8 

31.2 

9.9 86.4 

8.3 84.8 

8.0 84.4 

8.2 80.1 

8.2 81.6 

6.5  65.4 

m 

Y 
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I) 

APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( b )  12  March,  1977 

S t a t i o n  : M-7 
Date : 12  March,  1977 

T i  me : 2200 

Depth Temperature  Sal i n i  ty D i  ssol  ved  oxygen 
~ ~~ ~~ 

0 

2 

6 

10 

20 

50 

5.7 
8.3 

7.8 

8.6 

8.8 

8.9 

5.8 

26.8 

28.7 

29.6 

30.0 

31.4 

11.3 96.4 

8.1 82.8 
7.5 77.6 

8.4 89.1 

8.0 85.6 

5.8 62.7 

S t a t i o n  : M-8 

Date : 12  March,  1977 

T i  me : 1600 

0 

2 

4 

6 

10 

15 

20 

50 

300 ( Bot  tom) 

6.4 

7.9 

8.5 

8.5 

8.5 

8.5 

6.9 

8.9 

7.3 

10.5 

20.2 

26.6 

28.6 

29.3 

29.6 

29.8 

31.1 

32.8 

10.5 

8.4 

7.9 

8.6 

8.7 
9.0 

8.3 

7.0 

0.8 

93.6 

82.4 

82.0 
90.4 

92.0 

95.4 

84.6 

75.7 

8.4 



- 54 - 

APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( c )  26 May, 1977 

S t a t i o n  : M - 1  

Date : 26 May, 1977 

Time : 1540 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

(m)  ("C) ( O/OO) (mg/ l )  ( %  s a t . )  
0 10 .o 12.64 9.7  95.5 

2  10.5 24.81 7.7 82.7 

4 10.0 30.07 6.6 72.9 

6 10.0 30.83 6.2  68.6 

10 9.5 30.83 6.5  69.9 
20 9.0 31.49 4.3 46.8 
30 9.0 31.49 3.6  39.2 

50 8.5 32.27 2.7 29.1 

S t a t i o n  : M-2 

Date  : 26 May, 1977 
Time : 1500 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

(m)  ("C) ( O / O O  1 (rng/l) ( %  s a t . )  
0 11.0 9.43 9.8  97.0 

2 10.5  26.83 7.3 79.7 

4 10.0  30.57 6.9 76.2 

6 10 .o 30.70 6.0 66.2 

10 9.5 31.01 5.9 64.8 

20 9.0  31.58 5.4  58.6 
30 9.0 31.93 4.2  45.9 

50 8.5 32.26 2.5 27 .0 

265 ( o f f  m i l l )  8.0 33.03 0.9 0.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 
( c )  26  May, 1977 

S t a t i o n  : M-3 
Date : 26 May, 1977 

Time : 1460 

Depth  Temperature S a l i n i t y  D i  ssol ved oxygen 

( m )  ("C) ( O/OO 1 (mg / l )  ( X  sat.)  
0 10.0 9.39 10.0 96.6 

2 

4 

6 

10 

20 

30 

50 

10.5 

10.0 

9.5 

9.5 

9.0 

8.5 

8.5 

29.25 

30.53 

30.74 

31.02 

31.52 

31.97 

32.24 

6.5 72.2 

6.4 70.7 

6.0 65.5 

7.0  76.9 

5.5 59.9 

4.2  45.4 

2.0  21.6 

S t a t i o n  : M-4 

Date : 26 May, 1977 

T i  me : 1400 

rl 

I 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

(m) ("C) ( O/OO 1 (mg / l )  ( X  sat.)  

0 

2 
4 

6 

10 

20 

30 

50 

10.0 

10.0 
10.0 

9.5 
9.5 

9.0 

8.5 

8.5 

9.21 

29.29 

30.57 

30.78 

30.99 

31.54 

31.95 

32.26 

9.7 

6.2 

5.9 

6.2 

6.2 

5.5 

4.3 

3.0 

93.7 

68.1 

65.1 

67.7 

67.7 

59.7 

46.4 

32.4 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( c )  26 May, 1977 
S t a t i o n  : M-5 

Date : 26 May, 1977 
T i  me : 1345 

Depth Tempera t u   r e  Sal i n i  ty D i  ssol ved  oxygen 

( m )  ("C) (O/OO 1 (mg/ l )  ( %  sat . )  
0 10.5 8.13 10.0 97.0 
2 10.0 28.66 5.9 64.4 
4  10.0 30.97 6.2 68.8 
6 9.5 30.76 5.7 62.2 

10  9.5 30.99 5.8 63.7 
20 9.0 31.77 5.8 63.0 

30 9.0 31.77 4.8 52.1 
50 8.5 32.27 3.1 33.5 

S t a t i o n  : M-6 
Date : 26 May, 1977 
Time : 1315 

Depth  Temperature S a l i n i t y  Dissolved  oxygen 

(m) ("C) P / O O  1 (mg/ l )  ( %  sat.) 

0 
2 
4 
6 

10 
20 
30 
50 

11.0 
10.5 
10 .o 
10 .o 
9.5 
9.0 
8.5 
8.5 

8.46 
27.72 
30.35 
30.62 
30.95 
31.58 
32.04 
32.27 

9.7 106.0 
6.6  72.5 
6.6  72.9 
6.4  70.7 
7.5 82.4 
6.0 65.2 
4.9 52.9 
4.0  43.2 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 
( c )  26 May, 1977 

S t a t i o n  : M-7 
Date : 26 May, 1977 
Time : 1240 

Y 

Lll 

Depth Tempera t u   r e  Sal i n i  ty D i  ssol ved oxygen 

( m )  ("C) ( O / O O )  (mg/ l )  ( %  sat.)  
0 11.0 8.07 - 
2 10.0 27.38 7.4 80.0 
4 10.0 30.30 7.1 78.4 
6  10 .o 30.70 8.1 89.5 

10 9.5 30.93 4.7 52.2 
20 9.0 31.37 6.8 73.9 
30  9.0 31.93 5.0 54.6 
50  8.5 32.70 4.3 46.7 

rl 

rl 

S t a t i o n  : M-8 
Date : 26 May, 1977 
T i  me : 1200 

Depth Tempera t u  re Sal i n i  ty D i  ssol ved oxygen 

( m )  ("C) ( o/oo 1 (mg/ l )  ( %  sa t . )  
0 10.5 8.50 10.0 97.5 
2 11.0 23.10 7.0 75.2 
4  10.0 30.43 7.6 83.9 
6 10.0 30.79 7.3 81.1 

10  9.5 30.98 7.7 84.6 
20 9.0 31.47 6.8  73.9 
30 8.5 31.87 5.5  59.1 
50 9.5 32.20 4.6 50.8 

28 0 8.0 32.27 0.8 0.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( d l  17 August, 1977 

S t a t i o n  : M-1 

Date  : 17 August, 1977 
T i  me : 0800 

Depth  Temperature Sal i n i  ty D i  ssol ved  oxygen 

(m) ( "C)  (O/OO 1 (mg/l)  ( %  s a t . )  
0 20.0 19.30 9.2 115.7 

2 17.5 27.07 9.6 121.5 
4 16 .O 27.72 9.8 121.0 

6  12.5 29.95 6.4 74.4 

10 10.0 31.31 5.0 55.6 
20 9.5 31.68 4.5 49.5 

30 9.0 34.00 4.1  45.6 

50 8.5 32.43 2.1 22.7 

150 8.5 - 2.7 - 

S t a t i o n  : M-2 
Date  : 17 August, 1977 

Time : 0900 

Depth  Temperature Sal i n i  ty D i  ssol ved  oxygen 

( m )  ( "C)  ( O / O O )  (mg/l)  ( X  s a t . )  
0 20.0  21.33  9.6 122.3 

2 

4 

6 

10 

20 

18 .O 

16 .O 
14.0 

11.0 

10.0 

30 10.0 

50 9.0 

28.00 
- 

29.08 

31.37 

31.50 

30.97 

32.20 

10.5 134.6 

9.6 - 
8.2 97.6 

5.7 64.8 

4.6 51.4 

5.0 55.2 

2.5 27.8 
3 00 8.5  32.78  1.2 13.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( d )  17 August,  1977 

S t a t i o n  : M-3 

Date : 17 August, 1977 

T i  me : 1020 

Depth Temperature  Sal i n i  ty D i  ssol  ved  oxygen 
~~ ~ 

(m)  ( " C )  ( O / O O )  (mg / l )  ( %  sat.)  
0 20.5 22.23 9.4 122.1 

2 18 .o 26.30 11.0  140.1 

4 16 .O 28.13 10.4  128.4 

6 13.0 30.14 7.5 88.2 

10 10.5 31.33 5.4  60.7 

20  10.0 31.45 5.4 60.0 

30 9.5 32.00 4.5  49.7 

50 9.0 32.33 2.9  31.7 

330 8.5 32.62 0.8  8.6 

S t a t i o n  : M-4 

Date : 17 August, 1977 

Time : 1100 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ( " C )  (O /oo 1 (mg/ l )  ( %  s a t . )  
0 22 .o 21.77 9.8 129.8 
2 17 .O 26.87 11.0 137.5 
4 14.5 - 8.7 - 
6  11.0 30.79 7.0 79.1 

10 10.5 31.47 6.3  70.8 
20 9.5 31.81 5.7 62.6 
30 9.0 32.10 5.0  54.6 

50 8.5 32.37 4.1 44.3 

348 8.5 32.97 1.1 12.0 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( d l  17 August, 1977 
S t a t i o n  : M-5 
Date : 17 August, 1977 
Time : 1135 

Depth  Temperature Sal i n i  t y  D i  ssol  ved  oxygen 

( m )  ("C) w o o  (rng/l)  ( %  sat .  
0 21 .o 20.79 10.2  131.6 
2 17 .O 27.19 10.5  131.3 
4 15  .0 28.30 10.5  127.3 
6 

10 
20 

30 
50 

360 

12.5 
10.5 
10.0 
9.5 
8.5 
8.0 

29.74 
31.47 
31.83 
32.18 
32.16 
32.76 

7.2 83.7 
5.6 62.9 
5.0 55.9 

4.6 50.8 
3.2 34.6 
0.6 6.5 

S t a t i o n  : M-6 
Date : 17 August, 1977 
T i  me : 1300 

Depth  Temperature S a l i n i t y  D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO (mg/ l )  ( %  sat.) 
0 21 .o 23.66 9.8  128.9 
2 16 .O 28.11 10.9  134.6 
4 14.5 29.12 10.9  131.3 
6 11.5 31.31 6.7  77.0 

10 11.0 - 6.7 - 
20 10 .o 31.81 5.5  61.5 
30 9.5 32.06 5.2 57.5 
50 9.0 32.33 3.5  38.3 

340 a. 5 32.87 1.9 20.7 

n 

n 

D 

n 

I 

I 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( d )  17 August, 1977 
S t a t i o n  : M-7 
Date : 17 August, 1977 
T i  me : 1340 

Depth Tempera t u   r e  Sal i n i  t y  D i  ssol ved  oxygen 

(m)  ("C) ( O / O O )  (mg/ l )  ( %  sat.)  
0 20.0 25.00 10.0  130.7 
2 18.0 - 10.1 - 
4  15 .O 29.23 10.0  122.0 
6 12.5 - 7.6 - 

10  11.5 31.45 - - 
20  10.0 31.93 5.9  65.9 
30  9.5 32.10 5.1 56.4 
50 9.0 32.37 3.6 39.6 

360  8.5 32.83 1.1 12.0 

S t a t i o n  : M-8 

Date : 1 7  August, 1977 
Time : 1425 

Depth  Temperature Sal i n i  ty D isso lved oxygen 

(m)  ("C) ( O / O O )  (mg/ l )  ( %  sat.) 
0 19.0 26.21  10.0  129.0 
2 17 .O 27.56 10.5 131.3 
4 14.5 - 9.5 
6 12.0 31.14  7.9  91.9 

10 12.0 31.66 7.8 90.7 
20 11.0 31.91 6.4 73.1 
30 9.0 32.20 5.0  54.6 
50 8.5 32.39 4.5  48.6 

320 8.0 32.95 1.5  16.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( e )  28 September,  1977 

S t a t i o n  : M-1 

Date : 28 September,  1977 

Time : 1605 

Depth  Temperature  Sal i n i  ty D i  ssol ved  oxygen 

( m )  ("C) (O /oo ) (mg / l )  ( X  sat . )  
0 15 .O 20.03 8.2  94.3 

2 14.0 28.49 6.1 72.5 

4 13.5 30.25 6.1 72.6 

6  13.0 30.31 5.9 69.5 

10 13.0 30.98 6.4 75.7 
20 12.5 31.95 6.4 75.4 

30  12.0 31.26 4.8 55.7 
50 9.0 31.92 3.0  32.7 

152 9.0 32.63 2.2 24.1 

S t a t i o n  : M-2 

Date : 28 September,  1977 

Time : 1520 

Depth  Temperature  Sal in i ty  D i  ssol ved  oxygen 

( m )  ("C) ( O / O O )  (mg / l )  ( %  sat.) 
0 14.5 22.49 7.8 90.1 

2 14.5 28.18 4.0  48.0 

4 13.5 30.42 5.3  63.2 

6 13.5 30.71 5.8 69.3 

10  13.0 31.17 6.9 81.8 

20 13.0 31.19 7.3 86.5 

30 12.5 31.28 5.4 63.3 

50 9.5 33.69 3.6 40.1 

28 0 9.0 32.71 0.9  9.9 

Ir 

It 

m 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( e )  28 September,  1977 

S t a t i o n  : M-3 

Date : 28 September,  1977 

Time : 1505 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO) (mg/ l )  ( %  sat . )  

0 

2 

4 

6 

10 

20 

30 

50 

14.0 

14.0 

13.0 

13.0 

13.0 

13.0 

12.5 

9.5 

8.75 

29.22 

30.61 

30.77 

30.98 

31.17 

31.32 

31.99 

9.4 

6.8 

6.6 

6.6 

7.2 

7.5 

6.3 

3.6 

98.8 

81.2 

77.9 

78.0 

85.2 

88.9 

73.9 

39.7 

S t a t i o n  : M-4 

Date : 28 September,  1977 

Time : 1445 

Depth  Temperature  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( o/oo 1 (mg / l )  ( %  sat.)  

0 

2 

4 
6 

10 

20 

30 

50 

15.5 

13.5 

13.5 
13.5 

13.0 

13.0 

12.5 

9.0 

20.54 

29.41 

31.55 

30.73 

31.01 

31.19 

31.32 

32.01 

8.9  103.7 

6.5  76.9 

6.4  76.9 

7.6  90.8 

8.0 94.7 

8.5  100.7 

6.4 75.1 

3.7  40.3 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

( e )  28 September, 1977 
S t a t i o n  : M-5 
Date : 28 September, 1977 
Time : 1425 

Depth  Temperature Sal i n i  ty D i  ssol  ved  oxygen 

(m) ("C) (O/OO) (mg/ l )  ( X  sat.  

0 
2 
4 
6 

10 

20 
30 
50 

14.5 
13.5 
13.5 
13.0 
13.0 

13.0 
12.5 
10.0 

21.12 
30.16 
30.42 
30.73 
30.92 

31.21 
31.32 
31.99 

8.3  95.1 
6.9 82.1 
9.2  109.6 
6.9 81.5 
6 . 3  74.5 
8.0 94.8 
6.1 71.6 
3.5 39 .O 

S t a t i o n  : M-6 
Date : 28 September, 1977 
Time : 1335 

Depth Tempera ture   Sa l in i ty  D i  ssol  ved  oxygen 
~~~~~~~~~ ~~~~ ~ ~ ~ ~~~ ~~~~ ~ ~ ~ 

(m) ("C) (%o) (mg/ l )  ( X  sat.)  
0 15.0 20.96 8.4  97.1 
2 14.0 28.96 6.0 71.6 
4 13.5 30.75 6.5 77.6 
6 13.5 30.92 8.3 99.2 

10 13.0 31.01 8.5  100.6 
20 13.0 31.22 7.8 92.5 
30 12.0 31.36 6.0  69.7 
50  9.5 31.90 4.0  44.1 

270  9.0 32.68 2.3  25.1 
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APPENDIX I MUCHALAT INLET WATER QUALITY SURVEY 

(e )  28 September, 1977 
S t a t i o n  : M-7 
Date : 28 September, 1977 
Time : 1255 

Depth  Temperature  Sal in i ty  D i  sso l  ved  oxygen 

( m )  ("C) ( O / O O )  (mg/l)  ( %  sa t . )  

0 
2 
4 
6 
10 
20 
30 
50 

14.5 
14.0 
13.5 
13.5 
13.5 
13.0 
12.5 
10 .o 

23.37 
29.24 
30.44 
30.80 
31 .OO 
31.28 
31.45 
31.92 

7.9  91.8 
7.7 92.0 
5.8 69.1 
8.5 101.6 
8.3  99.3 
8.1 96.1 
6.4 75.2 
3.9  43.5 

S t a t i o n  : M-8 
Date : 28 September, 1977 
T i  me : 1220 

Depth Tempera t u   r e  Sal i n i  ty D i  ssol  ved  oxygen 

( m )  ("C) ( O/OO 1 (mg/l)  ( %  sat.) 

0 
2 
4 
6 
10 
20 
30 
50 

14.0 
14.0 
13.5 
13.5 
13.0 
13.0 
13.0 
10.5 

22.84 
27.34 
30.48 
30.75 
30.92 
31.15 
31.28 
31.88 

8.3 95.1 
8.0  94.4 
8.3 99.0 
8.2  98.0 
8.6  101.7 
8.6  101.9 
8.3 98.4 
4.4  49.6 
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APPENDIX I 1  

MUCHALAT I N L E T  PHYTOPLANKTON  STANDING CROP 
( a )  17-18 November, 1976 

( b )  25-27  May, 1 9 7 7  

( c )  1 7 - 1 8   A u g u s t ,   1 9 7 7  

( d )  20-30 S e p t e m b e r ,   1 9 7 7  
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HUCHALAT  INLET  PHYTOPLANKTON SAMPLES STATION C- 1 

November 1976 
Data Expressed   as  T o t a l  Count /100 m l  

Oeoth i n  M c t r c s  
_. 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bac i 1 1 a r i ophyceae 

Achnan  t hcs s p .  
AmpiDora s p p .  20 
C e r a   t o n e i s   a r c u s  
Cosci n o d i   s c u s   s p p  . 
G r a m a   t o p h o r a  s p .  - 
Mclosira s p p .  
N a v i c u l a  s p  . 
N i  t zschi a s p p .  30 
N .  c l o s t c r i u m  
N .  s i g m o i  dcs 10 
Skel e toncma costa t um 
T h a l a s s i o n c m a  n i  t z s c h o i d e s  10 
T h a l a s s i o s i r a   s p p .  20 

Chrysophyceae 14240 

D i  nophyceae 

- 
- 
- 
- 
- 

- 
- 

Amphid i  ni urn s p .  
D i n o p h y s i s   s p .  
G l e n o d i n i  urn s p p .  
Gylnnodini um s p p .  
Peri d i  n i  urn s p p .  

Cryptophyceae 

R h o d o m n a s   s p p .  

C h l o r o p h y t a  

Eug 1 enophyceae 

E u g l e n a  s p .  

C yanophy t a  

Cyanophyceae 

Dactylococcopsis s p p .  

R a d i o l a r i a  

U n i d e n t i f i e d   r a d i o l a r i a i l  

- - 
- 10 
40  60 

10 
50 40 
20  10 

30 

- - 
- 

- 

23140  10680 

- - 
10 
20 10 

50 20 
10 10 

10 
520 . 80 
20 10 

10 

- 

- - 

- 

- 

12460 37380 

- 3560 - 1780 10680  3560 - - 

10 10 - 10 
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WUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C- 1 

November 1 976 
Data  Expressed  as  Total Count/100 ml - Depth in Metres 

0 1 2 3 5 10 20 30 

Ciliata 

Mesodinium  rubrum 
P l a t y c o l a  s p .  
S t r o m b i   d i  um s p p .  
S .  conicwn 

Tintinnidae 

T i n t i n n o p s i s  s p .  

Suc tor i a 

Trochi  sci a 

Miscellaneous 

- 
10 
10 
50 

- 10 

I; 

I) 

I 

Amphipod - 10 

m 

Q 

L 

Y 

P 

Y 
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WUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C - 2  

November 1976 
Data Expressed a s  T o t a l  Count/100 ml 

- .Depth i n  Mctres 
0 1 2 3 5 10 20 30 

Chrysophy ta 

Bacillariophyceae 

Achnan  thes sp. 
Amphora sp. 
Cocmnei s sp. 
C o s i n o d i s c u s   s p p .  
G r a m   t o p h o r a   s p .  
L e p t o c y l   i n d r u s   d a n i c u s  
Li cmophora s p .  
Me1 osi r a   s p .  
N a v i c u l a   d i s t a n s  
Ni t zschi a s p p  . 
N .  clos teri  um 
N. s i g m i d e s  . 
Skel  e tonema cos t a   t u m  
S t r i a t e l l a  s p p .  
S y n e d r a   s p .  
T h a l a s s i o n e m a  n i  t z s c h o i d e s  
T h a l a s s i o s i r a  s p p .  

Chrysophyceae 

Dinophyceae 

C e r a  ti um f us us 
G1 e n o d i  n i  urn s p p  . 
Gymnodi n i  um s p p  . 
P e r i  dini um s p .  

Cryptophyceae 

R h o d o m n a s  s p p  . 
Chlorophyta 

Chlorophyceae 

Ulothrix sp. 

Cyanophyta 

Cyanophyceae 

Anabaena sp. 
Dactylococcopsis sp. 

8500  10680 

- 10 
10 

10 
20 - 

- 
- 

5340  10680 

1780  16020 
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flUCHALAT  INLET  PHYTOPLANKTON  SAMPLES STAT I ON C- 2 

November 1976 
Data  Expressed  as  Total  Count/100 ml - Depth in Metres 

0 1 2 '  3 5 10 20 30 

Silicoflaaellata 

Ebria sp. 

Radiolaria 

Unidentified  radiolarian 

Ci 1 iata 

- 10 

6 

Mesodi n i  urn rubr urn 
P1 a tycol a sp. 
Strombidi urn sm. 
S .  c o n i c u m  

- 
10 

10 
- 
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MUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C- 3 

November 1976 
Data   Expressed  as   Tota l   Count /100 m l  

DeDth i n  M e t r e s  - 
0 

" . 

1 2 3 5 10 20 30 
- -~ 

Chrysophyta 

B a c i l l a r i o p h y c e a e  

A c h n a n t h e s   s p .  
Amphora s p p .  
Cocconei s s p p .  
C o s c i n o d i s c u s   s p .  
M e l o s i r a   s p p .  
Na vi c u l  a s p p .  
N .  d i s t a n s  
N i  t z s c h i a   s p p .  
N. clos ter i  um 
N .  p a c i   f i c a  
N. si g m i  d e s  
P i n n u l a r i a   s p p .  
Skel e tonema cos t a  turn 
S t r i a t e l l a   s p p .  
S y n e d r a   s p .  
T h a l a s s i o n e m a  n i  t z s c h o i d e s .  
T h a l a s s i o s i r a   s p .  

Chrysophyceae 

L o r i c a  t e  chr y s o p h  ycean 

D i  nophyceae 

C e r a  ti urn f us us 
G1 enodi ni  urn s p p .  
Gymnod in i  urn s p p .  
P e r i d i n i u m   s p p .  

Cryptophyceae 

Rhodomonas   spp .  

Chlorophyta 

Euglenophyceae 

E u g l e n a   s p p  . 

Cyanophyta 

Anabaena s p p .  

- - 
20 20 

7120  14240 

1780 7120 

5340 7120 

5340  16020 

1780  10680 

3560 5340 

10 - 
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HUCHALAT INLET PHYTOPLANKTON SAMPLES 

I. 

STATION C- 3 

November 1976 - 
Data  Expressed  as  Total   Count/100 m l  - .Depth  in   Metres  

0 1 2 3 5 10 20 30 Ir 

C i  1 i a t a  

Mesodi   n i  um rubr urn 
S t r o m b i d i  urn s p p .  
S .  conjcum 

T i n t i n n i d a e  

T i n t i n n o p s i s   s p .  

Misce l laneous  

10 - 20 10 20 

50 40 60 40 20 
- 30 10 - - 

10 

10 30 
20 - 

B a c t e r i a  Present - - - - 
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HUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C - 4  

November 1 976 
Data  Expressed  as  Tota l   Count / lOO m l  

- D e p t h   i n  Mctres 
0 1 2 3 5 10  20 30 

Chrysophyta 

rl 

I 

B a c i l l a r i o p h y c e a e  I 

Amphora s p p .  10 - 
C e r a t o n e i s   a r c u s  10 - 
Cocconei s s p p  . 10 - 
C o s c i n o d i s c u s   s p .  - - 
F r a g i l a r i a  s p .  - - 
Me1 o s i r a   s p p  . 10 - 
Na vi c u l  a d i  s t a n s  - 
N i  t z s c h i  a s p .  90 70 
N . cl os ter i  urn 10 - 
N . si  g m i  des 20 - 
P1 e u r o s i  gma s p  . - - 
S k e l e t o n e m a   c o s t a  turn 40  210 
S t a   u r o n e i s  s p  . 10 - 
S y n c d r a  s p p .  - - 
T h a l a s s i o n e m a  n i  tzschoides 20 - 
T h a l a s s i o s i r a   s p p .  20 - 

- 

- 
20 
10 - 
- 

40 
10 - 

- 
20 

Chrysophyceae  21360  10680  5340  7120  14240  7120  1780  7120 

L o r i c a t e   c h r y s o p h y c e a n  - - - - 1780  5340 - - 

Dinophyceae 

C e r a  ti um f u s   u s  - 10 - 
D i n o p h y s o i d   d i n o f l a g e l l a t e  - - - - - 10 - - 
Glenodini urn s p p .  50 20 - 10  40  70  50 30 
Gymnodin i  urn s p p .  - - - - 10 - 10 20  

Peri d i n i  um s p p .  - - 10  20  10 - - - 

- - - - - 

Oxytoxum sp. - - - - - - - 10 

Rhodomonas   spp  . 12460  23140 14240  3560 12460  1780  1780 - 

C h l o r o p h y t a  

Euglenophyceae 

Euglena spp . 10 so - - 10 

Cyanophyta 

Cyanophyceae 

Anabaena spp. 
O s c i l l a t o r i a  sm. 
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HUCHALAT INLET PHYTOPLANKTON  SAMPLES STAT1 ON C -  4 

November 1976 
Oata Expressed as T o t a l  C o u n t / 1 0 0  m l  - Depth i n   M e t r e s  

0 1 2 .  3 5 10 20 30 I 

S i l i c o f l a g e l l a t a  

10 
- 

- 
10 

D i s t e p h a n u s  sp. 
Ebria sp. 

R a d i o l a r i a  

L i  thomel i s s a  sp. 
U n i d e n t i f i e d   r a d i o l a r i a n  

- 10 
10 - 

C i  1 i a t a  

C o l p i d i u m  sp. 
Mesodini um r ubr um 
S t r o m b i d i u m  s p p .  
S .  c o n i c u m  

10 
60 

40 
- 

- 
60 
10 
30 

20 
10 
80 10 10 

- - 
- - 

I 

Q 

a 

10 - 10 T r o c h i s c i s  sp. 

Misce l laneous  

- - - - 10 
Present   Present   Present  - - Amphipod 

B a c t e r i a  
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HUCtiALAT I N L t T  PHYTOPLANKTON S A M P L E S  STATION C - 1  

May 1377 
D a t a  Expressed as T o t a l   C o u n t / 1 0 0  m l  

D e p t h  i n  M c t r e s  
- 

0 1 2 3 5 10 20 30 

ChrvsoDhvta 

B s c i l l a r i o p h y c e a e  

C e r a  toneis a r c u s  
Chaetoceros s p p .  
Coccorleis s p .  
C o s c i n o d i s c u s  s p .  
Grar rm t o p h o r a  sp .  
L e p t o c y l i n d r u s  d a r '  '1 c u s  
M c l o s i r a  s p .  
N a v i c u l a  s p p .  
Ni t zsch ia s p p .  
N .  c l o s t e r i u i n  
N. p a c i f i c a  
N .  s i g r m i d r s  
P l c u r o s i y m a  s p .  
R h i z o s o l c n i a   d c l i c a t u l a  
Ske l  e t o p e m a  cosa t um 
S yncdra s p p  . 
Tha lass ioncrna  ni tzschoide:;  
T h a l a s s i o s i r a  s p .  
U n i d c n t i   f i c d  f i  I a n w n t  

72 20 
10 
90 
40 

1210 

30 
70 - 

- 
18020 

10 

50 
60 

- 

Chrysophyccae 17800 99680 402280  105020  505520  58740 8300 3560  

L o r c a  t.e c h r y s o p h y c e a n  - 1780  3560 - - - - - 

Dinophyceae 

A m p b i d i n i u m  s p p .  
D i n o p h y s i s  s p p .  
G l c n o d i n i  un: s p  
Gymnod in i  um spp-  
P e r i d i n i u m  s p p .  

Cryptophy,ceae  1780  10680 2 4 3 2 0  8300  17800  8900 1780 3 5 6 0  

Ch lo roDhv ta  

Ch 1 orophyceae 

Euglenophyceae 

E u g l e n a  s p p  . - 100 20 20 10 20 - - 



flUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C- 1 

M ay 1977 
Data  Expressed  as  Total  Count/100 ml 

- Depth in M c t r e s  
0 1 2 3 5 10 20 30 

Cyanophyta 

Cyanophyceae 

D a c t y l o c o c c o p s i s   s p .  

Silicoflaaellata 

D i s t e p h a n u s  s p .  

Radiolaria 

Unidentified  radiolarian 

Ci 1 iata 

Mesodinium  rubrum 
S t r o m b i d i  um s p p .  
S .  conicum 
wis t eri a s p p .  

Tintinnidae 

T i I I t i M O p S i S   s p .  

Suctoria 

T r o c h i s c i a   s p .  
T .  ovata 

Miscellaneous 

10 

- 

- 10  10 - - 

10 - 

- - - 10 20 

Amphipod 
Copepod 

- 10 
10 - 

w 



- 77 - 
HUCHALAT INLET  PHYTOPLANKTON SAMPLES STATION C - 2  

May 1977 
Data  Expressed  as  Total  Count/lOO.ml 

- Depth in Mctrcs 
0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

A m p h o r a   s p .  
B a c t e r i a s t r u m   s p .  
C e r a  toneis a r c u s  
C h a e t o c e r o s   s p p .  
C o c c o n e i  s s p p .  
C o s i n o d i s c u s   s p .  
M e l o s i r a   s p p .  
N a v i c u l a   s p p .  
N i t  z s c h i a   s p p .  
N. closteri um 
N .  s i g m o i d e s  
P i n n u l a r i a   s p p .  
R h i z o s o l e n i a   d e l i c a t u l a  
S k e l e t o n e m a   c o s t a   t u m  
T h a l a s s i o n c m a   n i t z s c h o i d e s  
T h a l a s s i o s i r a   s p p .  
T .   s u b t i l i s  
Undentified  filament 

- - - - 
10 .. 

400 1600 - - 
- - 
- 20 

10 
240 760 

10 140 
30 10 
20 10 

15890 12070 

- 

- - 
20 
30 70 

20 
260  240 

- 
- 

Chrysophyceae 32040 49840 254540  1847640 2 1  81 60 

Dinophyceae 

A m p h i d i n i  um s p p .  
C o c h l o d i n i u m   s p .  
D i n o p h y s i s  sp. 
C1 e n o d i  n i  urn s p p  . 
G y m n o d i n i  urn s p p .  
Peri d i n i  urn s p p .  

Cryptophyceae 

R h o d o m n a s  s p .  

Chlorophyta 

Chlorophyceae 

U l o t h r i x  sp. . - 
Unidentified  biflagellate - 
Unidentified  quadriflagellate140 

Euglenophyceae 

E ugl e n a  spp  . 30 

40 
3860 

170 

- 

1780 14240 

- 1780 

120 - 20 - - - 
- 10 

1400 500 290 
10 10 - 
10 10 

- 

- 
12460 19580  19580 

1780 1780 3560 

30 
3200  240 50 
10 50 20 

- - 

- 50 40 

10 

- 
240 

10 - 
71 20 

1780 

- 
80 
40 - 

3560 

1790 

1780 



HUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C-2 

May 1977 
Data Expressed  as  Total   Count/100 m l  I 

- Depth   in   Met res  
0 1 2 3 5 10 20 30 .. 

Cyanophyta 

Cyanophyceae 

Dactylococcopsis sp. 

C i  1 i a t a  

T 

- 10 10 

Mesodi ni um r ubr urn 
Strombidium spp. 
S. conicum 
S. strobilis 

i n t i n n i d a e  

Tintinnopsis sp. 60 20 



- 79 - 

HUCHALAT INLET  PHYTOPLANKTON  SAMPLES STATION C- 3 

May 1977 
Data  Expressed  as  Total Count/lOO ml 

- Depth i n  Metres 
0 1 2 , ~ 3  ~S 10 20 30 

Chrysophyta 

Bacillariophyceae 

Amphora s p .  10 
B i d d u l p h i a  s p .  
C e r a t o n e i s   a r c u s  10 
C h a e t o c c r o s  s p p .  410 
Cocconei s s p  . 10 
C o s c i n o d i s c u s  s p p .  - 
E u n o t i a  s p .  
G r a m t o p h o r a   s p .  20 
L e p t o c y l   i n d r u s   d a n i c u s  40 
N a v i c u l a  s p p .  10 
N i t z s c h i a  s p p .  290 
N . cl os t er i  urn 50 
N .  p a c i f i c a  60 
N. s i g m o i d e s  10 
R h i z o s o l e n i a   d e l i c a t u l a  
Skel e tonema cos t a turn 17340 
S y n e d r a  s p p .  30 
T h a l a s s i o n e m a   n i t z s c h o i d e s  40 
T h a l a s s i o s i r a  s p p .  30 
Unidentified  filament 60 

- 

- 

- - - 
- - - 
- - - 

170 100  20 

- 10 10 - 10 - 
10 

10 10 10 
570  680  1010 
30 260  170 
40  40  40 

- - - 

- - - 
- - 

- - - 
- - - 

7120 720 800 
70 20 20 
10 - 10 
70 260 450 

310 140  40 

Chrysophyceae 

L o r i c a  t e  c h r y s o p h   y c e a n  

D i  nophyceae 

A m p h i d i n i u m   s p p .  
Cochlodini urn s p p .  
D i n o p h y s i s   s p  
G1 enodini urn s p p .  
G y m n o d i n i u m  s p p .  
C . s p l  endens 
Peri d i  n i  urn s p p  - 

Cryptophyceae 

Rhodonwnas  s p p .  

Chlorophyta 

Eug lenophyceae 

E ugl  e m  sp . 

24920  53400  206480  156640 80100 

1780 - - - - 

21  360  23140  78320  40940  49840 

8900 12460  72980  44500 391 60 

130 90 360 130 80 



- 80 - 

flUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C-3 

May 1977 
Data Expressed a s  T o t a l  Count/100 m l  

- Depth in Mctrcs 
0 1 2 3 5 10 20 30 I 

Silicoflagellata 

Dis tephanus  s p .  

Ci 1 iata 

Mesodi ni um r ubr urn 
Strornbidi urn s p p .  
S. c o n i c u m  
Unidentified  ciliate 

Tintinnidae 

Tintinnopsis sp. 

Miscellaneous 

Amphipod 

120 - 10 

10 10 

10 10  20 



- 81 - 

HUCHALAT INLET PHYTOPLANKTON SAMPLES STAT I 0 N C -4 

May 1977 
Data  Expressed  as  Total   Count/100 m l  

- Depth i n  Mct res  
0 1 2 3"  5 10 20 30 

Chrysophyta 

B a c i l l a r i o p h y c e a e  

A c h n a n t h e s  s p .  
A s  terionell a s p .  
C h a e t o c e r o s  s p p .  
Cocconeis s p .  
C o s c i n o d i s c u s  s p .  
E u n o t i a  s p .  
M e l o s i r a  s p .  
N a v i c u l a  s p p .  
N i t z s c h i a  s p p .  
N. c l o s t e r i u m  
N. p a c i f i c a  
P1 e u r o s i  gma s p  . 
Skel e tonema  cos t a  t um 
S t r i a t e l l a  s p .  
S y n e d r a  s p .  
T h a l a s s i o n e m a   n i t z s c h o i d e s  
T h a l a s s i o s i r a  s p .  
U n i d e n t i f i e d   f i l a m e n t  

Chrysophyceae 19580 51  620  33820  10680  37380  8900  53h0 71 20 

Dinophyceae 

Amphidini 'urn s p .  
C o c h l o d i n i u m  s p .  
G1 enodini um s p p  - 
Gymnodini urn sp. 
Peri d i  u i  urn sp. 

Cryptophyceae 3560 19580  24920 5340 16020 8900 1780  3560 

R h o d o m n a s   s p p .  3560  21360  32040 - 14240  5340 - - 
h l o r o p h y t a  

Eug 1 enophyceae 

E u g l  ena sp p . 

-. S i l i c o f l a q g e l l a t a  

Ebria sp. 

- 20 20 20 - 

1 0. 10 10 - 10 



- a2 - 

HUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C-4 

May 1977 
Data Expressed as T o t a l  Count/100 ml 

- Depth in Nctres 
0 1 2 3 *  5 10 20 30 

C i  1 i a t a  

Mesodini urn r u b r u m  
S trombi di urn spp . 
S. conicurn 

Suc tor i a 

T r o c h i s c i a  spp. 

Miscellaneous 

10 10 
40 10 - 
350  390 50 

- - - - 10 
110 - 

20 30 

- - 
60 10 

- 10 

Amphi pod 
Copepod 

* 3 Metre  Sample 
Considerable amount of granular material;  particles of various  sizes. 

- 
20 

I 

I 

.. 

L 

. 

I 



- 83 - 

HUCHALAT  INLET  PHYTOPLANKTON SAMPLES STATION C -  1 

Augu5 t 1977 
Data  Expressed as T o t a l  Count/100 ml 

- Depth i n  H c t r c s  
0 1 2 3 5 10 20 30 

Chrysophyta 

B a c i l l a r i o p h y c e a e  

Amphi prora s p  . 
A m p h o r a   s p .  
As t c r i o n c l  1 a s p  . 
A s t e r o m p h a l  us s p p .  
B i d d u l p h i a   a 1   t c r a n s  
B .  l o n g i c r u r i s  
C h a e t o c e r o s  s p p .  
R e s t i n g   s p o r e  of  C .  spp .  
Cocconcis SF. 
C o s z i n o d i s c u s  s p p -  
D i  t y l  urn s p  
L e p t o c y l i n d r u s   d a n i c u s  
M e l o s i r a  s p .  
N a v i c u l J   s p p .  
N i t z s c h i a  s p p .  
t?. c l o s t e r i u r n  
N. p a c i f i c a  
N .  s i g m i d e s  
P1 c u r o s i  gnu s p .  
R h i  z ~ s ~ l e n i a   s p p .  
Ske l  e t o n e m a   c o s t a  turn 
S t e p h a n o p y x i s  s p .  
S y n c d r a  s p p .  
T h a l a s s i o n e m a   n i t z s c h o i d e s  
T h a l a s s i o s i r a  s p p .  
T. subtil is  
Un iden t  i f ied f i lament 

Chrysophyceae  231  40 

Dinophyccae 

D i n o p h y s i s  s p p .  
D .  yarva 
G l e n o d i n i  urn s p p .  
P e r i d i n i u m  s p p .  
P r o r o c e n t r  um s p  p . 

Cryp tophyceae 

R h o d o m n a s  s p p .  

- 
10 

10 
- 

- 
- 

130 
10 

20 
1170 

- 

- 
- 

20 
160 

70 
10 

20 
4200 

- 

- 

- 
- 
- 

160 
10 

7 00 

30260 

- 
- 

10 
30 
20 
20 

590 
60 
- 

40 
1080 
210 

10 
390 

110 

- 

- 

- 
- 

30 
8070 

10 

* 490 

- 

- 
- 

380 

17800 

10 - 
- 

30 
30 

630 
1060 

90 

220 
980 

51 10 

- 

- 
- 

320 

4720 

10 
140 

5520 
20 
SO 
90 

2630 
30 
30 

72980 

60 

- 

- 
- 
- 

30 - 
- 

290 
50 

50 
520 
140 

10 
140 
160 

1910 

- 

- 

- 
- 

170 
10800 

20 
140 
150 

160 

- 

- 

8900 

135280  151300  133500  126380  30260  19580 19580 3560 



- a4 - 

HUCHALAT  INLET  PHYTOPLANKTON  SAMPLES STAT1 ON C- 1 

August 1977 
Data Expressed  as  Total  Count/100 m l  

Oepth in Metres 
7 

0 1 2 3 5 10 20 30 
m 

Cyanophyta 

Cyanophyceae 
m 

20 10 Dactylococcopsis sp. 

Silicoflagellata 

Ebria sp. 10 

Radiolaria 

Unidentified  radiolarian 
I 

10 

C i  1 iata 

20 
l o  40 

. -  20 
40 

30 
10 

40 - 
- 
60 

- - 
20 30 

Strombidi urn s p p .  
S. conicum 

Suc tor i a 

Trochiscia spp. 50 10 - 10 50 

M i  scel 1 aneous 

Amphipod 
Copepod 

10 - 
c 



- 85 - 

I 

HUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C - 2  

I Augu S t 1977 
Data  Expressed a s  Total Count/100 ml 

- Depth i n  Met res  
Y 0 1 2 ,  3 5 10 20 30 

Chrysophyta 

a 
B a c i l l a r i o p h y c e a e  

A m p h i p r o r a   s p .  - 10 

A s t e r i o n e l  1 a s p p .  10  10 - 
A s t c r o m p h a l   u s  s p p .  20 

a B i d d u l p h i a  s p .  10 
B i d d u l p h i a   l o n g i c r u r i s  - 20  170  70  330 - 

- - - - 10 - 
Y Amphora s p p  . 30 - - - - 10 - - - 10 - - - 

- - - - - - 10 - - - - - - - 
- - 

C e r a  tonei s a r c u s  
C h a e t o c e r o s  s p .  
R e s t i n g  spore of 

C o s c i n o d i s c u s   s p p .  
D i  t y l  urn s p p .  
Eucampia s p .  
L e p t o c y l i n d r u s   d a n i c u s  

N a v i c u l a  s p p .  
N i t z s c h i a  s p p .  
N. c l o s t e r i u m  
N. p a c i f i c a  
N. s i g m o i d e s  
Rhi zosol e n i a  s p  . 
R . se t i g e r a  
S k e l e t o n e m a   c o s t a t u m  
S t e p h a n o p y x i s   s p .  

Thalass ionem n i  t.zschoides 
T h a l a s s i o s i r a  s p p .  
U n i d e n t i f i e d   f i l a m e n t  

- 
Chaetoceros sp.  - 

I Me1 o s i r a  s p p .  

1 

m 

m S y n e d r a  spp - 

rl 

10 

10 
330 

- 10 
110  130  250 

- 

90 230 1 1 0  

810 850 1180 
330  160  320 

- - 
480  1750 - 40 

250 260 

950 2230 

420  450 
10 

27350  12520 

30 - 

30 loo 
- - 
- 

- 20 - 
80 90 
220 110 
600 1480 
1920 2280 

- 
570 

20 
10 

530 
10 
80 

20 
350 
40 

1490 

220 

5530 

30 

- 

- 
- 
- 

110 
260 

- - 
50  10 
180 40 

30 
40 - 
10 40 
160 80 

- 

Chrysophyceae 238520  199360 2581 00 316840  866860  80100  83660  56960 

rl Dinophyceae 

D i n o p h y s i s  s p p .  - 10 - 40 110 20 - - 
o n y a u l a c o i d   d i n o f l a g e l l a t e  - - 10 - - - - - 

Gymnodini  um s p p .  - - - 40 - - - - 

P e r i d i n i u m   s p p .  10  240 20  260 180 - - - 
P r o r o c e n t r u m   s p p -  70  100 60 100 120 - - - 

Ill. G1 enodini um s p p .  180 900 610 1580  1370 170  70  10 

i l iy  O x y t o x u m   s p p .  40 10  120 40 - - - - 

1 C ryp  tophyceae 85440  140620  199360  256320  322180  33820 71 20 19580 

Rhbdomonas   spp .  23140  10680  5340  10680  16020  1780 - 1780 
rl 



- 86 - 

MUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C-2 

August I 9 7 7  m 
Data Expressed as Total  Count/100 r n l  - Depth in M c t r e s  

0 1 2 .  3 5 10 20 30 
Ir 

Chlorophyta 

C h 1 orophyceae 

10 Cosmarium s p .  

Euglenophyceae 

10 Euglena  sp. 
m 

Prasinophyceae 

80 n Unidentified  quadriflaggelate - 
Silicoflagellata 

D i s t e p h a n u s  s p .  - 10 

Radiolaria 

- 10 10 Unidentified  radiolarian 

Ci 1 iata 

60 
150 

60 10 - - 
750 150 800 61 0 

Strombidium spp. 
S . c o n i c u m  

Tintinnidae 

10 10 S a l p i n g e l l a  s p .  

Suctori a 

40 10 T r o c h i s c i a  s p p .  

Miscellaneous 

10 



- 8 7  - 

HUCHALAT  INLET  PHYTOPLANKTON  SAMPLES  STATION C- 3 

August 1977 
Data Expressed as Total  Count/100 m l  

- Depth i n  Metres 
0 1 2 3 5 10 20 30 

Chrysophy ta 

Bacillariophyceae 

A c t i n o p t y c h u s   s p .  
A m p h i   p r o r a   s p .  
Amphora   sp .  
A s t e r i o n e l l a   s p p .  
A s t e r o m p h a l   u s   s p p .  
B i d d u l p h i a   a u r i   t a  
B .  l o n g i c r u r i s  
B .  p u l   c h e l l a  
C h a e t o c e r o s   s p p .  
Resting spore of 
Chaetoceros sp. 

C o s c i n d i s c u s   . s p p .  
D i  t y l  urn s p p  - 
E ucampi a s p p  . 
L e p t o c y l i n d r u s   d a n i c u s  
M e l o s i r a   s p .  
N a v i c u l a   s p p .  
N i  t z s c h i a   s p p .  
N .  c l o s t e r i u m  
N .  p a c i f i c a  
N . si gmoi des 
P1 e u r o s i  gma s p  . 
R h i  zosol e n i a   s p p .  
R .  d e l i c a t u l a  
R .   s e t i g e r a  
Skel e tonema.  c o s t a  turn 
S t e p h a n o p y x i s   s p .  
S y n e d r a   s p  p . 

- 
- 
- 
70 - 
- 
10 
20 

3 30 

80 
90 
460 - 

21 80 

20 
150 
30 
530 

- 

- 
- 

2 30 
100 
20 

181 90 

40 
- 

- 
10 

20 
20 

10 

5 00 

10 
120 
600 

- 

- 
- 

- 
1310 - 
30 
130 
230 
700 
20 

280 

50 
20060 

110 
30 
580 
1620 

- 

- 

- 

- 
- 
- 
- 
c 

30 
20 
20 
130 

20 
10 

310 
40 

3020 - 
- 

60 
160 
74 0 
10 

250 

50 
16650 

50 
10 
120 

14290 

- 
- 

- 

- 
- 
10 
60 
10 

140 

460 

60 
50 
750 

1790 

- 
- 

- 
- - 

2 70 
130 
580 
10 

. 340 
10 

131 70 
20 
20 
60 
590 
600 

- 
- 

- 
- 
- 
10 - 
- 
10 
30 
400 

140 
350 
250 

3860 

10 
240 
90 

1260 
10 
10 

260 

- 
- 

- 
- 

18020 

110 
120 
1210 
1700 

- 

- - - - 
10 - - - 

2 30 

- 
90 
170 

2800 
110 
20 
30 
110 
200 
41: 0 - - 
30 
140 
40 

3080 
60 
60 
120 
90 
640 

T h a l a s s i o n e m a  nitzschoides 60 
T h a l a s s i o s i r a   s p p .  80 
Unidentified filament 3090 

Chrysophyceae 151300 41 1180 17800 78320  174120  316840  243540  124600 

- 8900 - 7120 - 12460  12460 Lori ca  t e  c h r y s o p h y c e a n  

Dinophyceae 

A m p h i d i n i  um s p p .  
C e r a  ti urn s p .  
D i n o p h y s i s   s p p .  
G l e n o d i n i  urn s p p .  
Gymnodini  urn s p p .  
N o c t i l u c a   s p p .  
Ox y t o x u m   s p   p .  
P e r i d i n i  urn sp p .  
P r o r o c e n t r u m  s p p .  

10 - 
. 10 

350  1030 
10 

10 
10 

20  220 - 130 

- - 
- 
- 

- - 

40 
10 
10 

3480 

70 
60 
580 
150 

- 
10 

260 

10 
- 
- - 
10 



- 88 - 

HUCHALAT INLET PHYTOPLANKTON SAMPLES 
rn 

STATION C- 3 

August 1977 
Data Expressed as Total  Count/100 ml 

I 

- Dcpth in Metres 
0 1 2 3 5 10 20 30 

m 
Chrysophy ta (con t . ) 
Cryptophyceae  35600 51620. 17800  46280  28480  32040 17800 5340 I 

Rhodom mas s p  

- Chlorophyta 
Euglenophyceae 

Cyanophyta 

Cyanophyceae 

Ana ba ena s p p  . 
D a c t y l o c o c c o p s i s  s p p .  

Ci 1 iata 

M e s o d i n i  urn rubrurn 
Strombidi urn s p p .  
S . conicurn 
S .  Strobilis 
T i a r i n a   s p .  

Tintinnidae 

Salpingella s p .  

Suc tor ia 

T r o c h i s c i a  spp. 

Miscellaneous 

Amphipod 

3560 3560 1780 10680 71 20 1780 3560 - 
m 

10 .. - 10 

- 10 



HUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C -  4 

August 1977 
Data Expressed as Total  Count/lOO ml 

- Depth  in   Metres  
0 1 2 3 5 10 20  30 

Chrysophyta 

B a c i l l a r i o p h y c e a e  

A m p h i   p r o r a   s p p .  
A s t e r i o n e l l a   s p p .  
A s  t e rornpha l   u s   spP .  
B a c t e r i a s t r u m   s p .  
B i d d u l p h i a   a 1   t e r a n s  
B .  l o n g i c r u r i s  
Chae  toceros s p p  . 
Resting  spore of 

C o s c i n o d i s c u s  spp. 
D i  t yl urn s p p  . 
E ucampi  a s p p  . 
L e p t o c y l   i n d r u s   d a n i c u s  
Me1 osi r a   s p  . 
N a v i c u l a  spp. 
N i t z c h i a  spp. 
N . cl os teri urn 
N .  p a c i f i c a  
N. si g m i d e s  
P1 e u r o s i a m a  syp. 
Rhizosolenia s p p .  
R .  d e l i c a t u l a  
R . s e t i g e r a  
R. stol terfothi i 
Skeletonema c o s t a t u r n  
Stephanopyxis spp- 
S y n e d r a   s p p .  

Chaetoceros sp.  

- 
140 
40 

50 
410 
220 

110 
260 
490 
10 

590 
40 
70 
240 
2 50 
221 0 
20 

620 

10 

2 1590 

- 

- 
- 
- 
- 

- 
10 
30 

50 
630 
120 

260 
170 
510 

1850 

- 

- 
- 

40 
110 
160 

2760 - - 
700 
20 
20 

21 860 
- 

1 -  

20 
80 
40 

120 
1760 
210 

120 
240 
560 

1920 

100 
190 
210 
1410 

10 
2 00 
10 

40 
37990 

70 

- 

- 
- 

- 

- 

160 90 180  120  220 
T h a l a s s i o n e m a  ni  t z s c h o i d e s  150 60 140 40 180 
T h a l a s s i o s i r a  sp. 790  1860 940 1510  2190 
U n i d e n t i f i e d   f i l a m e n t  770  200  2980  510  1280 

Chrysophyceae 138840  128160  135380 112140 259880 

L o r i c a  t e  c h r y s o p h y c e a n  3560 - 1780 1780 - 
L o r i c a t e   c h r y s o p h y c e a n  - - - - - 

Dinophyceae 

A m p h i   d i  n i  urn s p p  . 50 30 10 30 10 
D i n o p h y s i s   s p p .  20 40 50 40 10 
G1 e n o d i n i  urn s p p .  630 '1520 650 1580 2120 
G y m R i n i  um s p .  10 - - - - 
Noctil m a   s p p .  20 10 30 30 130 
Oxytoxum s p p .  40 110 160 loo 280 
P e r i d i n i  urn s p p .  100 120 180 160 270 
P r o r o c e n  tr um s p p  . 240 360 60 90 100 

- - - - 
40 
20 
360 

10 
30 
800 
310 
820 - 
60 
200 
230 
2230 

20 
180 
140 
60 

12440 
250 

- 

- 

140  30  10 
1 30 40 20 
490 170 100 
770 420 60 

94340  94340  10680 

7120  14240 - 
- 5340 - 
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HUCHALAT  INLET  PHYTOPLANKTON  SAMPLES 
I 

STATION C - 4  

August 1977 m 

Data  Expressed as T o t a l  Count/100 ml - Depth in Hctres 
0 1 2 3 ~5 10 20 30 I 

Chrysophyta (cont .) 

Cryptophyceae 23140  26700 . 37380  40940  49840  33820  14240 1780 I 

Rhodomonas sp p .  

Ch 1 orophy ta 

Euglenophyceae 

Euglena sp. 

C i ?  i a t a  

Mesodi ni urn r ubr urn 
Strombidi urn S p p .  
S. conicum 

Suctoria 

Trochi s ci s s p p  . 
Miscel  Ianeous 

Amphipod 
Copepod 

3560 7120 5340 1780 8900 3560 1780 - 
L 

80 30 40 50 10 

- L 10 
10 - - 
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MUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C -  1 

Scptcmbcr 1977 
Data  Expressed a s  T o t a l  Count/100 m l  

- Depth in H e t r c s  
0 1 2 3 5 10 20 30 / 

Chrysophyts 

Bac i I tar iophyceac 

A c h n a n t h e s  s p p .  20 
Amphora s p p .  . 60 
C h a e t o c e r o s  s p p .  9500 
C o c c o n e i  s s p  20 
C o s c i n o d i s c u s  s p p .  
D i  t y l  um s p p .  80 
Grammatophora s p .  
L e p t o c y l   i n d r u s   d a n i c u s  
M e l o s i r a  s p p .  
N a v i c u l a  spp. 130 
N i  t z s c h i a  s p p .  250 
N .  c l o s t c r i u m  5 00 
N . p a c i  f i e a  
R h i  zosol e n i a  sp. 
R .   d e l i c a t u l a  40 
Skel e tonema cos t a t urn 13780 
S y n e d r a  s p p .  30 
T h a l a s s i o n e m a   n i t z s c h o i d e s  340 
T h a l a s s i o s i r a  spp. 
Unidentified  filament 510 

- 
- 
- 
- 

- 
- 

- 

- 
10460 - 

40 

40 
30 
70 

960 

10 
23270 

20 
50 
20 

1090 

10 
10 

1980 
10 

30 
- 
- 
- 

50 
60 
70 

710 - 

- 
10320 

20 
10 
50 

620 

Chrysophyceae 23140  30260  55180 21  360 2 1  360 2136c 10680  28480 

. Dinophyceae 

A m p h i d i n i u m  sm. 10 30 80 50 90 
C e r a  ti urn s p .  
c .  f u s u s  20 10 
C o c h l  o d i  n i  um s g ~ .  30 
Dinophysis s @ .  10 - - 10 
G l c n o d i n i u m  sl?p. 30 390 380 220 410 
Cymnodiniurn s p .  
O x y t o x u m  spp. 
P e r i d i n i  urn sp 10 40  20 - 70 
Unidentified  dinoflagellate 

( P o u c h e t i a ,  c.f .) 10 30 60 40 100 
Encysted G ymnodi n i  um 

- 10 - - - 
- - - 
- 20 30 - 

- 

- 60 70 40 - 
30 40 - - - 

- - - 10 - 
Cryptophyceae 5340 1780 23140 3560 7120 5340 3560 7120 

Rhodomnas spp. - -8900 10680  1780 3560 3560 - - 
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HUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C- 1 

September 1977 
I 

Data  Expressed as Total  Count/100 ml - Depth in Metres 
0 1 2 3 5 10 20 30 

m 

ChloroDhvta 

Chlorophyceae 

250 70 10 10 10 10 - Eugl end s p p  . 
Desmi deaceae 

10 - Cosmari urn s p .  

Silicoflaaellata 

20 40 40 
10 - - Di s t epha n us s p p  . 

Ebria sp. 

Radiolaria 

10 40 Unidentified  radiolarian 

C i  1 iata 

30 260 200 90 
30 130 360 380 

610 2560 4030 690 
20 20 - - 

Mesodini urn rubrum 
Strombi di urn s p p  . 
S . conicum 
S .  s t robi l i s  

Tintinnidae 

Parundell a sp . 
Tintinnopsis spp. 
Tintinnus sp. 

Suctor ia 

Trochiscis 

Hiscellaneous 

20 40 - 10 

20 10 - Copepod 
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MUCHALAT INLET PHYTOPLANKTON SAMPLES STATION C-2 

August 1977 
Data Expressed as Total  Count/100 m l  - Depth in Metres 

0 1 2 ,  3 ~5 10 20 30 

Chrysophyta 

Baclllariophyceae 

A m p h o r a   s p .  10 
B i d d u l p h i a   l o n g i c r u r i s  - 
C h a e  toceros s p p  . 9960 
C o s c i n o d i s c u s   s p .  - 
D i  t y l  um s p p .  
E u c a m p i a   c o r n u t a  - 
L e p t o c y l i n d r u s   d a n i c u s  - 
M e l o s i r a   s p p .  
Na vi  cul a s p p  . 20 
N i  t z s c h i a   s p p .  200 
N .  closteri um 170 
N. p a c i f i c a  . - 
R h i  zosol e n i a   d e l i   c a  t u l  a 
S k e l e t o n e m a   c o s t a t u m  9270 
S t r i a t e l l a   s p .  
S y n e d r a   s p p .  20 
T h a l a s s i o n e m a   n i t z s c h o i d e s  
T h a l a s s i o s i r a   s p p .  - 
Unidentified  filament 340 

Chrysophyceae  10680 

Lorica t e  , c h r y s o p h y c e a n  - 
D i n o b r y  on s p  . - 

- 

- 

- 
- 
- 

Dinophyceae 

A m p h i   d i n i  urn s p p  . - 
C e r a t i u m  sp. 
C e r a t i  urn f u s u s  
C o c h l o d i n i u m   s p p .  
D i  noph  y s i  s s p p  . 10 
G l e n o d i n i u m   s p p .  50 
Gymnodi ni  urn s p p  . - 
G. s p l  endens 
C y s t  of @pnodiniurn s p .  - 
O x y t o x u m   s p p .  - 
Peri d i n i  urn s p p  . 
Unidentified dinoflagellate - 

- 
- - 

- 

- 
(Fouchetia ,c.f .) 

Cryptophyceae  5340 

- 
40 

13090 - 
80 
40 

70 

40 
1220 
60 
10 

20490 

10 
10 
60 
920 

71 20 

- 
- 

- 

1780 - 

- - - 
10 

110 
30 

- ’  

- - 
10 
10 
30 

5340 

Rhodonvnas s p p .  5340  12460 

- - 
20 20 
60 20 
330  30 - - 
10 - 

5200  470 - - - - 
10  10 
40  60 
350 40 

30260 5 1620 

- - 
20 
20 
20 
190 
10 
10 

30 
20 

- 

- 

8900 

20 

10 

20 
2 70 
30 
10 

10 
30 
20 

- 
- 

- 

10680 

20 - - 
40 

4 30 
20 
20 

10 
10 

- 

- 

- 
- 

5340- - 1780 

3560 10680  26700 - - - 
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HUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C- 2 

September 1977 
Data Expressed as Total  Count/100 m l  - Depth in Hetres 

0 1 2 3 5 10 20 30 m 

Chlorophyta 

Chlorophyceae 

S c e n e d e s m u s   s p .  

Eug 1 enophyceae 

Eugl   end   spp  . 30 20 - 
Silicoflaqellata 

D i  c t yocha s p p  . 
Dictephanus s p p .  
E b r i a   s p .  

60 
60 

L 

L 

a 

Radiolaria. 

Li thomelissa s p .  
Unidentified  radiolarian 

- - - 10 10 - 
10 10 - 10 - 20 

Ci 1 iata 

Hesodi ni  urn r ubr urn 
Strombidi wn s p p  - 
S . conicum 
S .  strobilis 

20 170 400 40 30 - - 20 
20 200 210 190 230 130 20 120 a - 5260 3000 101 O 780 400 180 210 - 10 - - - - - - 

m fintinnidae 

Parunde l l  a s p p  . 
T i n t i n n o p s i s  s p p .  
T i n t i M U S  s p .  

- 
10 
10 

Sue tor i a 

T r o c h i  s c i a   s p  . 10 30 

Miscellaneous 

- Present - 
10 - - - 

20 
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HUCHALAT  lN.LET  PHYTOPLANKTON  SAMPLES STATlON C -  4 

September 1977 
Data Expressed as Total Count/100 m l  - Depth in Metres 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

B i d d u l p h i a   l o n g i c r u r i s  
C h a e t o c e r o s   s p p .  
C o s c i n o d i s c u s   s p p .  
D i  t y l  urn s p p .  
L e p t o c y l   i n d r u s   d a n i c u s  
ti c n v p h o r a  s p .  
Melosi r a   s p p  . 
N a v i c u l a   s p p  . 
N i  t zschi a s p p  . 
N. closteri um 
R h i  zosol eni a sp. 
Skeletonenn c o s t a t u m  
T h a l a s s i n e m a   n i t z s c h o i d e s  
T h a l a s s i o s i r a   s p p .  
Unidentified filament 

Chrysophyceae 

L o r i c a t e   c h r y s o p h y c e a n  

Dinophyceae 

A m p h i d i n i u m   s p p .  
C e r a t i u m  f u s u s  
C o c h l o d i n i u m   s p .  
D i n o p h y s i s   s p p .  
Gl e n o d i n i  urn s p p  . 
Gymnodin i  urn s p p .  
O x y t o x u m   s p p .  
P e r i d i n i u m   s p p .  

Cryptophyceae 

R h o d o n v n a s   s p p .  

Chlorophyta 

Euglenophyceae 

Euglena s p p  . 

5540 
10 
70 

10 
10 
20 
240 
1200 

28470 
40 

- 

- 

- 

80 
490 

33820 

- 

- 
- - - 

320 
10 

20 
- 

5340 

8900 

20 

- 
3400 

10 
- 
- 
- - 

30 
140 
900 

94 40 

30 
860 

28420 

- 
80 

- 

10 
10 

10 
51 0 
20 
t o  
20 

8900 

10680 

- 

' 10 

- 
1190 - - 

- 
- 
10 
10 
60 
440 

4590 
60 
20 
360 

- 

24920 

1780 

- 
40 

10 
150 

10 
40 

- 

- 

71 20 

1780 

- 

2 1360  28420 

60 
' 10 

10 
270 

20 
20 

71 20 

3560 

- 

- 

- - 
- 
20 
320 
10 

30 

12460 

- 

1780 

10 - 
- 
- 
60 - - 
20 
240 
10 
10 
120 

510 
. -  

- 

16020 

- 



HUCHALAT INLET PHYTOPLANKTON  SAMPLES STATION C- 4 

September 1977 W 

Data  Expressed  as Total Count/lOO rnl 
- .Depth in Hctres 

0 1 2 '  3 5 10 20 30 I 

Silicoflagellata 
I 

D i e  tyocha  spp. 
D i s  tephanus spp. 

Radiolaria 

t i  thomel issa spp. 
Unidentified  radiolarian 

Ci 1 iata 

Mesodinium  rubrum 
S trombi di um s p p  . 
S. conicum 
S .  strobilis 

Tintinnidae 

Parundella  spp. 
Salpingella  spp. 
Tintinnopsis spp. 

Miscellaneous 

- 
10 

10 
20 

10 - 10 - - 
10 

- - 10 - 
20 20 10 20 

20 
30 

60 860 570 120 90 20 - 20 
60 140 110 60 80 100 80 70 
410 1 1 0 0  240 830 540 380 250 60 - - - - 10 10 - - 

- 
60 

10 10 
10 
80 100 

- 
- 

10 
10 

10 10 

(li 

m 

IJ 

L 

t 

t 
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HUCHALAT  INLET  PHYTOPLANKTON  SAMPLES STATION C - 4  

Sep  tembe r 1977 
I 

Data Expressed as Total Count/100 ml 
I - Depth in Hctres 

0 1 2 3 5 10 20 30 

r) Chrysophyta 

Bacillariophyceae 

(I C h a e t o c e r o s   s p p .  
C o s c i n o d i s c u s   s p p .  
D i  t y l  urn S p P  - 
L i c n v p h o r a   s p  
N a r i c u l a   s p p .  
N i t z s c h i a   s p p .  
N. c l o s t e r i u m  
N .  p a c i f i c a  
R h i z o s o l e n i a   s p .  
R. d e l i c a t u l a  
Skel  etonerna cos t a t  urn 1 
T h a l a s s i o n e m a  nitzschoides 

Unidentified  filament 

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

I 

I 

I )  T h a l a s s i o s i r a   s p p .  

8490 

90 

10 
20 

220 
640 

30 

- 
- 

- - 
71 80 

10 
50 
590 

5070 

10 
- 
- 

5430 

30 
40 

- 1470 
20 - 

20 
80 

360 - 

20 
120 
370 - 

30 
30 
20 - 

10 
2920 - 

- 
14620 - 

- 
120 

70 
- 
- 50 

220 
30 
50 

I Chrysophyceae 17800  39160  28480  26700  17800  14240  3560  8900 

D i n o b r y o n   s p .  - - 1780 - - 
L o r i c a t e   c h r y s o p h y c e a n  3560 - - 3560 - - 

- - - 
I 

- - 
D i  nophyceae 

Amphi d i  ni um s p p  . 
Cera ti urn f us us 
C o c h l o d i n i u m  s p p .  
D i n o p h y s i s  sp. 
G l e n o d i n i u m   s p p .  
C y m n o d i n i  urn s p p .  
G .  s p l e n d e n s  
O x y t o x u m   s p p .  
Peri d i  ni  urn  SF^. 
Unidentified  dinoflagellate 

( P o u c h e t i a , c . f . )  

10 
10 

20 
600 

30 
10 
60 
40 

- 

- 

10 

10 

70 
10 

- 
- 

- 

10 
10 

10 
10 

10 
20 

Cryptophyceae '10680  12460  10680 12460 8900  8900 3560 1780 

Rhodonvnas s p p .  7120  21360  19580  3560 5340 - - - a! 

I 
Ch lorophy ta 

Ch 1 orophyceae 

II Scenedesmus s p .  
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MUCHALAT INLET PHYTOPLANKTON  SAMPLES 

8 

STATION C- 4 
I 

September 1977 
Data  Expressed as Total  Count/100 ml 

.Depth in  Metres - 
0 1 2 3 5 10 20 30 

I 

Chlorophyta  (cont .) 

Euglenophyceae 
L 20 - 40 - - 10 - Euglena s p p .  

Radiolaria - 
L i  thomel i ssa  s p p .  

Unidentified  radiolarian 

- - - 10 - 
- 20 10 20 10 

10 10 10 

20 10  40 

Silicoflagellata 

- - 10 10 - 
10 40 10 10 10 

D i  c t yocha  spp  . 
D i s  tephan us s p p .  

Cil  iata 

210 830 330 110 20 
50 170 60 50 60 
490 800 660 460 540 

10 
- 20 - - - - - - - 

Mesodini  um rubrum 
S t r o m b i   d i  urn s p p  - 
S .  conicurn 
S . cornucopia  e 
S .  strobilis 

Tintinnidae 

P a r u n d e l l a   s p .  
S a l p i n g e l l a   s p .  
T i n t i n n o p s i s   s p .  

Mi scel laneous 

Copepod 

t 
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APPENDIX I I I 

SUBMERSIBLE  DIVING  OBSERVATIONS - PISCES IV 

(a)  Muchalat  I n l e t  - 12  March,  1977 

( b )  Muchalat  I n l e t  - 12  March,  1977 
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APPENDIX I11 SUBMERSIBLE D I V I N G  OBSERVATIONS - PISECES IV 

( a )   M u c h a l a t   I n l e t  - 12 March, 1977 

DIVE 

LOCATION : 

OBSERVER : 

PILOT 

POSITION : 

DURATION : 

TIME 
DEPTH 

595 

O f f  Go ld   R iver   pu lp  mill t o   e f f l u e n t   d i f f u s e r  

H. Nelson 

G. Packman 

D. Grant 

Submerge Sur f  ace 

49"  40.25 N 49"  40.60 N 

126" 06.70 W 126"  80.31 W 

5 hours 

0945 hours 
360 m 

OBSERVATIONS: 

Descending - much d e t r i t u s ,   w h i t e   p a r t i c l e s   i n   s t r a n d s   i n  suspension. 

- pe l   ag i  c  amphi pods , ctenophores 

50 m - decrease i n  suspended m a t t e r  

- siphonophores,  euphausids 
175 m - many p e l a g i c  amphipods 

- Pasi phaea p a c i f i c a  

- m i l k y   t u r b i d   w a t e r   l a y e r   j u s t   o f f   b o t t o m  

Bottom 

310 m - v i   s i b i  li ty approximately 6 f e e t  
- f l a t  bo t tom,   subs t ra te   dark   f ine   sed iment ,   f ine  wood 

p a r t i c l e s .  

- bot tom  ep ibenth ic   a rea   inhab i ta ted  by many amphipods 

course 270" , gradua l ly   s lop ing   bo t tom 

- 1 i t t l e   o r  no c u r r e n t  

- severa l   logs  and  b ranches   bur ied   to   vary ing   degrees   w i th  

f i n e  sediment. No b e n t h i c   l i f e   e x c e p t  amphipods ( w h i t e  

i n   c o l o u r )  

m 

L 

c 
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W 

I 

m 

m 

I )  

I 

325 m 

360 m 

340 m 

I 

265 m 

a 

I) 

II 

250 m 

225 m 

125 m 
100 m 
95 m 

85 m 

50 m 
45 m 

40 m 

35 m 

- a f te r   cove r ing   app rox ima te l y   one -quar te r   m i l e   o f   bo t tom,  

no l i f e  observed  other  than amphipods. 

- no obv ious   s igns   o f  dumping a c t i v i t y  

- heading 325', towards   d i f fuser  

- of ten  pass  c lumps  o f  amphipods (10 t o  50)  presumably 

feed ing  on p i e c e s   o f   d e t r i t u s .  

- heading 020' towards  d i f fuser .  
- no  change 

- l a r g e  clumps o f  1 i g h t   c o l o u r e d  suspended m a t t e r   j u s t   o f f  

bottom. 
- base o f   s t e e p   r o c k   c l i f f   w i t h  clumps o f  f i n e   f i b r e s  

accumulat ing i n   t h e   c r e v i c e s .  

- rock   face   devo id   o f  1 i f e  

- water  becoming murky, v i s i b i l i t y  decreased, f i b r e  

suspended i n  water  column. 

- observed f i r s t  Munida  quadrispina 

- w h i t e   s l i m e   ( b a c t e r i  a1 i n  pocke ts   o r   c rev i ces  

- clumps o f   f i b r e   r o l l i n g  down rock  face 

- anemone 

- tube  polychaetes,   squat  lobster.  

- many zooplankters,  amphipods  and  copepods 

- small   shrimp 
- amphipods  very  abundant i n   f i b r e  mat  and  water  column 
- many polychaete  tubes 

- v i   s i b i  1 i ty improved to   app rox ima te l y  35 f e e t  

- severa l   Met r id ium sp. , nudibranch,  cup  coral 

- Panda lus   p la t yce ros   (p rawn) ,   Hyd ro lagus   co l l i e i   ( ra t  

f i s h ) .  

- r a t   f i s h  

- v i   s i   b i  1 i ty  decreasing 

- l a r g e   p i e c e s   o f   f i b r e  on  shelves  o f  c l i f f  

- r a t   f i s h ,   M e t r i d i u m  sp., tube  polychaetes 

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

- schoo ls   o f   rock   f i sh   a round  d i f fuser   p ipe .  

- p i p e  open  ended, cove red   w i th   Me t r i d ium sp., as a re  

suppor t ing  cables 
- v i s i b i l i t y  above t h e   p i p e   q u i t e  good 

- begin  ascent  from  end  of  pipe 

- sur faced  approx imate ly  150 f e e t   s o u t h  o f  shore sewer  box 

SUMMARY: A marked  lack o f  b e n t h i c   l i f e   i n   t h i s  a rea ,   w i th   t he  

excep t ion   o f  amphipods which seem t o   t h r i v e .   S i n c e   t h e  

bottom i s  covered  by a mat o f  f i b r e   t h e   n a t u r a l  

decompos i t i on   o f   t h i  s organ ic   mat te r  may have c o n t r i b u t e d  

to   the  anoxic   bot tom  env i ronment .   Th is   anoxia was 
revealed by r e s u l t s  o f  the dissolved  oxygen  survey done 

i n   t h e   a r e a   a f t e r   c o m p l e t i o n  o f  the   d ive .  The unusual 

absence o f  1 i f e  on the   s teep  rock   face   be low  the   d i f fuser  

p ipe  may ind i ca te   t he   d i rec t   env i ronmen t   impac t   o f   t he  

e f f luen t   d ischarge.   Dur ing   the   d ive ,   s t ressed  rock   f i sh ,  

Sebastes  entomelas  were  co l lected  f rom  the  d i f fuser   area 

by crew o f f   t h e   s h i p .  
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APPENDIX I 1 1  SUBMERSIBLE DIVING  OBSERVATIONS - PISECES IV 

( b )   M u c h a l a t   I n l e t  - 12 March, 1977 

a 

I 

a 

a 

I) 

1 

D I V E  

LOCATION : 

OBSERVER : 

PILOT 

POSIT ION : 

DURATION : 

TIME 

DEPTH 

596, E.P.S. 

Seven m i les   wes t   o f  Go1 d R iver   pu l  p m i  11 

H. Ne1 son 
D. Sul 1 i van 
D. Grant 

Submerge Surf  ace 
49" 38.9 N 49"  39.1 N 

126" 16.2 W 126" 16.2 W 

2 hours 

1543 hours 

225 m 

OBSERVATIONS: 

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

75 m - few p lank te rs ,  some pe lag i c  amphipods  and  siphonophores 

115 m - wh i te   suspens ion   s t i  11 present,  few p lank te rs ,  one 
Pasi phaea pac i  f i ca (pe l   ag i  c shrimp) 

175 m - several  copepods, - P. pac i f i ca   ( l ess   p lank ton   t han   no ted  
on prev ious   d ive   near   pu lp  mil 1 (#595).  A lso  the  s t rands 

o f   p a r t i c l e s  and f i n e   f i b r e s  (wood) n o t  seen i n   t h i s  
dive.  ) 

200 m - squid 
Bottom 

225 m - rock   f ace   w i th  many Munida quadr i sp i  na ( s q u a t   l o b s t e r )  , 
many brachipods 

- S p i r o n t o c a r i s  sp., rockf ish,   squid,   so le ,  sponge, 
Lophaster sp. ( s p i n y   s t a r f i s h )  , anemone, sp ider   c rab  

200 m - Pandalus p l   a tyceros  (prawn)  , h a i r y   t r i t o n ,   t u b e  

polychaetes  (considerably  more l i f e  than  noted  on  Dive # 
595). 
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135 m - many Gorgonian  corals,  prawns,  one box crab,   hermi t  
crabs , tun ica tes  , rock f i sh .  

100 m - tunicates,   brachiopods,  c loud  sponges,  ur ichins,  many 

tube  polychaetes. 

- shelves  on  rock  face have s u b s t r a t e   o f  sand  and s h e l l  
fragments 

75 m - Pachycer ianthus sp. (burrowing anemone) 

- abundant  brachipods  and  tube  polychaetes  covering  rock 

faces 
50 m - several   burrowing anemones 

20 m - begin  ascent  

SUMMARY: D i f fe rences   no ted   f rom  d ive  ( 5 9 5 )  o f f   t h e   G o l d   R i v e r   p u l p  

mill i n c l u d e   l e s s   f i b r e  and  fewer   s t rands   o f   par t i cu la te  

m a t t e r   i n   w a t e r  column.  Plankton i n  water  column  less 

abundant  however  benthic l i f e   s i g n i f i c a n t l y  more 

abundant. O f  p a r t i c u l a r   i n t e r e s t ,   t h e   l a r g e   g o r g o n i a n  

c o r a l s   a t  135  meters. 
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APPENDIX IV 

I MUCHALAT INLET TRAWL SURVEY 

(a)  Trawl  Locat ions 

( b )  S t a t i o n  GR-3 - 19 August, 1977 
(c )  S t a t i o n  GR-4 - 19 August, 1977 

( d l  S t a t i o n  GR-5 - 19 August, 1977 
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MUCHALAT INLET TRAWL SURVEY 

(a ) Trawl  Locations 

Trawl : G R - l *  

Date : 18-19 August, 1977 

Area : M u c h a l a t   I n l e t ,  B.C. 

Time  (PDT) Depth ( m )  Posi ti on 

Tow 1 - Beg in   F ish ing  1504 

- Stop F i s h i n g  1511 

Tow 2 - Beg in   F i sh ing  0743 

- S t o p  F i s h i n g  0753 

356.5 49" 40.3 N 

126" 08.0 W 
329.4 49" 40.55 N 

126" 07.6 W 

360.5 49" 40.35 N 

126" 80.2 W 

342.2 49" 4U.2 N 

126" 07.8 W 

Trawl : GK-2* 

Date : 18 August, 1977 

Area : M u c h a l a t   I n l e t ,  B.C. 

Time  (PDT) Depth (m) Posi ti on 

Tow 1 - Beg in   F i   sh ing  1309 

- Stop   F ish ing  1324 

340.4 49" 38.88 N 

126"  16.1 W 

322.1  49" 38.78 N 

126" 16.75 W 

* No a n i m a l s   c o l   l e c t e d   i n   e i t h e r  G K - 1  o r  GK-2 t r a w l  s. 
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m 

Y 

I 

m 

APPENDIX IV MUCHALAT INLET TRAWL SURVEY 

(a)  Trawl  Locat ions 

Trawl : GR-3 
Date : 19 August, 1977 

Area : Wil l iamson Passage 

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

Tow 1 - Beg in   F i sh ing  1006 197.6  49"  39.1 N 

126" 27 .O W 

- Stop  F ish ing  1013  49" 39.0 N 

126" 26.65 W 

Trawl : GR-4 

Date : 19 August, 1977 

Area : Wil l iamson Passage 

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

Tow 1 - Beg in   F ish ing  1050 159.2 49" 34.47 N 

126" 24.2 W 
- Stop   F ish ing  1057 49" 39.47 N 

126" 23.82 W 

Trawl : GR-5 

Date : 19 August, 1977 

Area : Hanna Channel 

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

Tow 1 - Beg in   F ish ing  1223 248.9 49" 41.54 N 

- Stop   F ish ing  1230 

126" 31.85 W 

245.2 49" 41.59 N 
126" 30.50 W 
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MUCHALAT INLET TRAWL SURVEY 
( b )  Station GR-3 

19 August ,  1977 

200 meters 

Species Count Wet Weight (gms) 

Yoldia sp. 
Cylichna attonsa 
Chori 1 i a  1 ongi pes 
Pandalus jordani 
Pandal us p l  atyceros 
Pandal opsi s d i  spar 
Spi rontocari s ssp. 
Pasi phaea paci f i ca 
Muni da quadri spi na 
Crangon sp. 
Roci  ne1  a sp. 
Bri sa s t e r  1 a t i  f rons 
Hol othuroi dea sp. 

1 

1 

1 

1 
3 

68 

67 1 

28 

12 

5 

1 
6 

1 

Ophiuroi da 2 
Lycodopsi s paci f i ca 
Bathygonus n i  g r i p i  n n i  s 
Microstomus pacificus 

1 
1 

30 

6 
66 

590 

47 0 

19 

60 

5 
1 

84 

52 

21 

19 7 
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APPENDIX IV 
m 

I 

I 

MUCHALAT INLET TRAWL SURVEY 

( c )   S t a t i o n  GR-4 

19 August,  1977 

160  meters 

Species  Count Wet Weight  (gms) 

Macoma  sp. 

A c i l a   c a s t r e n s i s  

Pandal  us j o r d a n i  

Pandal  us p l   a t y c e r o s  

Pandal  opsi s d i   s p a r  

Spi  r o n t o c a r i  s ssp. 
Pasi phaea pac i  f i ca 

Muni da quadr i   sp i  na 

Crangon sp. 

Bri s a s t e r   1   a t i  f rons 

Lycodopsi s pac i  f i  ca 

Bathygonus n i   g r i   p i   n n i  s 
L y o p s e t t a   e x i l i s  
P i  sces  unid. 

2 

3 

137 

4 
104 

536 

59 

8 
14 

2 
2 

1 

2 
2 

2 

3 

650 

18 3 
1000 

375 

30 

32 
40 

4 

80 

17 
20 
5 
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APPENDIX IV MUCHALAT INLET TRAWL SURVEY 

( d l   S t a t i o n  GR-5 

19 August,  1977 
245 meters 

Species  Count Wet Weight (gms) 

Card i  omya  sp. 

Nucul ana sp. 
Macoma sp. 

A c i l a   c a s t r e n s i s  
Chori 1 a 1 ongi  pes 

Pandalopsi s d i   s p a r  

Sp i   ron tocar i  s ssp. 

Muni da quadr i   sp ina 

Crangon sp. 

B r i  sas te r  1 a t i  f rons 
Hol   o thuro i  dea sp. 

1 
3 
4 

8 
1 

80 
48 0 

12 

4 

36 

2 

1 
1 
4 

9 
6 

470 
334 
44 

4 
445 

2 
Brachi  opoda 2 3 
Bathygonus n i   g r i   p i   n n i  s 
Micros tomus  pac i f i cus  

2 
1 

19 

61  

I 

Y 
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