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ABSTRACT 

Dur ing   the   per iod  1974 t o  1976, the  Environmental   Protect ion 

Service  conducted a survei l lance  program i n  Neroutsos I n l e t  and Qua ts i  no 

Sound designed t o  examine t h e   e f f e c t s  of su lph i te   pu lp  mill e f f l u e n t  

discharges on mar ine  phytoplankton  product iv i ty .  The ambient  water  qual i ty 
and phy top1 ank t o n   p r o d u c t i v i  ty resu l   t s   ob ta ined   revea led  a s i   g n i  f i cant  

depression i n   p r o d u c t i v i t y   i n   t h e   v i c i n i t y   o f   t h e   p u l p  mill and f o r   s e v e r a l  
k i l omet res  down t h e   i n l e t .  The r e d u c t i o n   i n   p r o d u c t i v i t y   a t   t h e  t i m e  o f  
sanp l i  ng  appeared t o  be a d i r e c t   r e s u l t   o f   l i m i t e d   l i g h t   f o r   p h o t o s y n t h e s i s .  
The s t r o n g   c o l o r a t i o n   o f   t h e   e f f l u e n t  appeared  large ly   responsib le   for   the 

h i g h   l i g h t   a t t e n u a t i o n   i n   t h e   v i c i n i t y   o f   t h e   p u l p  mill. The reduced 

phy top lank ton   p roduc t iv i t y  and h i g h   b i o l o g i c a l  oxygen demand (BOD) o f   t h e  

pul  p m i  11 di   scharges  contr i  bu t e d   t o   s i   g n i  f i cantly  depressed  di  ssolved oxygen 
l e v e l s   i n   t h e   v i c i n i t y   o f   t h e   p u l p  mill and fo r   seve ra l   k i l omet res  down the  

i n l e t .  



RESUME 
. c  

De 1974 1976, le Service de la   protect ion de 1 'environnement 
a contro^li ,  dans l ' i n l e t  Neroutsos e t   l a   ba i e   Qua t s ino ,   l e s   e f f e t s  de 
r e j e t s   d ' e f f l u e n t s  de fabriques de p i t e  au b i s u l f i t e   s u r  l a  productivit; 
de phytoplancton marin. D'apris une analyse de l a  qual  i te' de 1 'eau,  
ce t te   p roduct iv i t ;   ba issera i t  de fason  marquie p r i s  de l ' u s i n e   e t   j u s q u ' a '  
p lus ieurs   k i lork t res  en aval dans  1 ' i n l e t .  Au moment de l ' echant i l lonnage ,  
ce t te   r iduc t ion  de l a  productivit;  semblait  dgcouler  directement de l a  
d i m i n u t i o n  de l a  1 umiGre nicessai  re  la  photosynthGse. La f o r t e  
coloration de l ' e f f l u e n t  en se ra i t   l a   cause .  La product ivi t ;   r idui te  
e t   l a  DBO elevee  des   re je ts  sont parmi les   fac teurs  de l ' importante  
r iduc t i  on de l a  teneur en oxyghe d i  ssous au v o i  sinage de l a  fabrique 
e t  jusqu';  plusieurs  kilomGtres en a v a l .  
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SUMMARY AND CONCLUSIONS 

I 

One of  the  major  environmental  concerns i n  Neroutsos I n l e t  has 

been low  d isso lved oxygen (DO) l e v e l s   i n   t h e   w a t e r  column. The P o l l u t i o n  
Control   Branch  operat ing  permit   requires  that  a DO l e v e l   o f  5.0 mg/l (4.0 

mg/ l   in ter im  leve l   dur ing  recovery  system  const ruct ion)  be maintained i n  the 

sur face   waters   a t  a s t a t i o n  19.4 km distance  f rom  the  pulp mill. I n   t h e  

v i c i n i t y   o f   t h e   p u l p  mill, (DO) values  have been cons iderab ly   less   tha t  5.0 

mg/l. The h igh  BOD o f  t he   Po r t  A1 i ce   e f f l uen t   p robab ly   accoun ts   f o r   t he  

m a j o r i t y   o f   t h e  DO reduc t i on   i n   t he   wa te r  column, and there fore   equa l ly  

important  under  these  circumstances i s  the  replenishment  of DO, i n  

par t i cu la r   th rough  photosynthes is .  It has  been we l l  documented i n   B r i t i s h  
Columbia  coastal  waters  that  pulp mill e f f l u e n t s   a d v e r s e l y   a f f e c t  

phy top lank ton   p roduc t iv i t y  by r e d u c i n g   l i g h t   a v a i l a b l e   f o r   p h o t o s y n t h e s i s  
and/or   by  imposing  phys io log ica l   or   phytotox ic   s t resses  (S iber t  and Parker, 

1972; Stockner " e t   a l ,  1975; Stockner and C1 i f f  , 1975). These e f fec ts   a re  

a m p l i f i e d   i n  a reas   wh ich   a re   sub jec t   t o   l im i ted   t i da l   f l ush ing   o r   l im i ted  

f reshwater   in f low,  such  as occurs a t   t h e  head o f  Neroutsos In le t .   Du r ing  

each  survey  per iod,   wi th   the  except ion  o f   the  per iod  o f  mill shutdown i n  

1975, phytoplankton  product ion  at   the  designated  control   s i te,   Stat ion V,  

was cons is ten t ly   g rea ter ,   f rom 20 t o  40 times,  than a t   S t a t i o n  VI1 opposi te  

the  mill. Production  rates  were  from '2 t o  10 t imes   g rea te r   a t   S ta t i on  VI, 

near  Cross  Island,  than  opposite  the mill ( S t a t i o n  VI1 ). During  the 
inopera t ive   per iod ,   Ju ly   to   October ,  1975, d i f f e r e n c e s   i n   p r o d u c t i o n  between 

t h e   c o n t r o l   s i t e  and S t a t i o n  VI1 were  reduced t o  2 t o  3 t imes,  which 

i 11 ust rated  the  rap id  recovery  o f   phytopl   ankton  product ion.  

The s i n g l e  most   impor tan t   fac to r   con t r ibu t ing  t o  reduced 

phy top lank ton   p roduc t iv i t y  i n  Neroutsos I n l e t  appeared t o  be the 1 imi ted 

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

p r o p e r t i e s   o f   t h e   s u l p h i t e   p u l p  mill e f f l u e n t .  The euphot ic zone a t   S t a t i o n  
VI1 was great ly  reduced i n   r e l a t i o n  t o  c o n d i t i o n s   a t   S t a t i o n s  V, VI, and 

VIII. The depth o f   the   euphot ic  zone never exceeded 3 metres a t   S t a t i o n   V I 1  
(i.e., 1% o f   t o t a l   a v a i l a b l e   l i g h t )  when the pu lp  mill was operat ing.  I n  a 

reduced  euphotic zone, to ta l   phy top lank ton   p roduc t ion  and oxygen  generation 

might  be  expected t o  be  lower. 
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Phytoplankton  s tanding  crop  est imat ions  a t   Stat ion VI1 were con- 

s is tent ly   lower   than  those  recorded  a t   the  o ther   s ta t ions,   especia l ly   dur ing 
1974. According  to  Stockner, C1 i f f ,  and Munro (1975), a r e d u c t i o n   i n  

phytoplankton  densi ty  would  tend t o  suggest a p h y t o t o x i c   e f f e c t   a t t r i b u t a b l e  

t o   p u l p  mill e f f l u e n t .  A1 though  there  are  ind icat ions  that   phytoplankton 

can  adapt t o   r e l a t i v e l y   h i g h   c o n c e n t r a t i o n s   o f   k r a f t  mill ef f luent   (S tockner  
and  Costel 1 a, 1975),  the same  may no t  be t r u e   o f   s u l p h i t e   e f f l u e n t s  

inc l   ud ing   spent   su lph i te  1 iquor .  Regard1  ess o f   t h e  cause, the  lower 

standing  crop  could be p a r t i a l l y   r e s p o n s i b l e   f o r   l o w e r   p r o d u c t i v i t y   l e v e l s .  

The low  d isso lved oxygen l e v e l  s i n  Neroutsos  In1 e t  appeared t o  

r e s u l t   i n   p a r t  f rom  the  h igh BOD o f   t h e  mill wastes and from a r e d u c t i o n   i n  

phytoplankton  product iv i ty .   There  are  ind icat ions  f rom  exper iences  a t   o ther  

pu lp  mill s,  t h a t   t h e   t r e a t m e n t   o f   e f f l u e n t  for BOD alone will improve,  but 

not   necessar i ly   resolve  reduced DO cond i t i ons   i n   t he   rece iv ing   wa te rs .  
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1 INTRODUCTION 

I n  1974, the   Env i ronmenta l   Pro tec t ion   Serv ice   in i t ia ted  a study t o  

m o n i t o r   t h e   e f f e c t   o f   s u l p h i t e   p u l p  mill wastes  from  the  Rayonier Canada 

(B.C.) L td.  mill a t   P o r t   A l i c e ,   B r i t i s h  Columbia, on phytoplankton  produc- 

t i v i t y   i n  Neroutsos   In le t .  

Depressed  dissolved  oxygen (DO) l e v e l s  have been f requent ly  

r e c o r d e d   a t   t h e  head o f   Nerou tsos   I n le t  and f o r  a considerable  d istance away 

from  the  pulp mill (Waldichuk " e t   a l ,  1968; To l l e f son  " e t   a l ,  1970; Davis - e t  
- a l ,  1977; Davis " e t   a l ,  1978). A general ly  accepted  theory  of DO l o s s   i n  

rece iv ing   wa te rs   ad jacen t   t o   pu lp  m i  11 s i s   t h a t  under   cer ta in   c i   rcumstances 
t h e   r a t e   o f   r e s p i r a t i o n   ( i  .e., b i o l o g i c a l  oxygen demand [BOD]) may exceed 

t h e   r a t e  o f  oxygen  production.  Parker and Sibert  (1972)  and S i  b e r t  and 

Parker   (1972)   suggested  that   under   these  condi t ions  the  ra te o f  
phy top lank ton   p roduc t iv i t y  may be r e d u c e d   r e s u l t i n g   i n  a r e d u c t i o n   i n   t h e  
l e v e l  o f  DO being  produced.  With low i n i t i a l   l e v e l s ,  DO may be r a p i d l y  

depleted i n   s i t u a t i o n s  where h igh  BOD 1 oads e x i s t .  

The present  program was designed t o   o b t a i n   e s t i m a t e s   o f  

photosynthe t ic   ra tes  and t o  examine the   e f fec ts  of su lph i te   pu lp  mill 
discharges on the  phytoplankton community.  Comparisons o f   r e l a t i v e  

p roduc t ion  and phys ica l  and  chemical  parameters  between  stations have  been 

used t o  assess  the  impact o f  i ndus t r i a l   d i scha rges  on phytoplankton 
p r o d u c t i v i t y .   T h i s   r e p o r t  w i  11 p r e s e n t   t h e   r e s u l t s  o f  t he   p re l im ina ry  work 
conducted i n  1974 and further  surveys  completed i n  1975 and 1976. It will 

a l s o   a s s i s t   i n   p r o v i d i n g  a bas i s   f o r   eva lua t i ng   t he   e f fec t i veness  o f  t he  

p o l l u t i o n  abatement f a c i l i t i e s   c u r r e n t l y   b e i n g   i n s t a l l e d   a t   t h e ' P o r t   A l i c e  

mill. 
To ass is t   the   reader ,   the   la rge  number o f   t a b l e s  and f i g u r e s  

r e f e r r e d   t o   i n   t h e  RESULTS AND DISCUSSION sect ion  can be found  a f te r   the  

main body o f   the   repor t .  

1.1 Descr ip t i on  o f  Study  Area 

Quats ino Sound, l oca ted  on the   no r thwes t   s ide   o f  Vancouver Is land,  

l e a d s   i n t o   t h r e e   m a j o r   i n l e t s ;   R u p e r t  and   Ho lbe rg   i n le t s   l oca ted   t o   t he  
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nor th ,  and Neroutsos In le t   forming  the  southeast  arm o f   Qua ts ino  Sound. The 
oceanographic  features  of   Neroutsos  In let  have  been descr ibed  by  Pickard 

(19561,  Waldichuk  (19581, and Waldichuk  (1968). The i n l e t   i s  20.8 km long 
with  steep  mountainous  sides,  has a mean w i d t h   o f  1.3 km, and a mean depth 

o f  88 metres. Near P o r t   A l i c e ,   t h e   i n l e t  becomes narrow and shallower, 

con t i nu ing  i n  t h i s  manner t o   t h e  head o f  t h e   i n l e t .  

The su lph i te   pu lp  mill a t   P o r t  A1 i c e  began o p e r a t i o n s   i n  1917 and 

has since  undergone numerous expansions and mod i f i ca t i ons .   I n  1970, the 

pulping  process was converted  from a ca lc ium t o  an  ammonia base su lph i te  
process. I n  1977, the mill i n s t a l  1 ed a spent   su lph i te  1 iquor  recovery 

system with the   i n ten t   o f   reduc ing   t he  BOD l o a d  to  t h e   i n l e t .   F u r t h e r  

p o l l u t i o n  abatement  measures will be requ i red   sub jec t   t o   ex i s t i ng   Federa l  

and Prov inc ia l  government  requirements and environmental needs. 

1.2 Stat ion  Locations/Sampl ing Frequency 

All s t a t i o n s   u t i l i z e d   i n   t h i s  p rog ram  a re   i den t i f i ed   i n   F igu re  1. 
S t a t i o n  V, located  near  Brockton  Is land, was f u r t h e s t  removed from  the 

i n f l u e n c e   o f   t h e   p u l p  mill and was des ignated  the  cont ro l   s i te   for   Neroutsos 
I n l e t .  Near S t a t i o n  VI, a t  Cross Is land,  a mix ing  o f  waters  from  Neroutsos 

I n l e t  and from  the  Rupert-Hol  berg  system  occurs. The Po l l u t i on   Con t ro l  

Branch (PCB) opera t ing   permi t   fo r   the   Rayon ier  Canada Ltd.  mill requ i res  

t h a t  5.0 mg/l o f   d i sso l ved  oxygen  be maintained i n  the  surface  waters  of  
t h i s  area wi th an i n t e r i m  1 eve1 o f  4 mg/l dur ing  the  per iod o f  recovery 
system i n s t a l l a t i o n s .   S t a t i o n  VI1 was l o c a t e d   i n  mid-channel  near  the 

Rayonier Canada (B.C.) L td .   pu lp  mill. I n  1976, an a d d i t i o n a l   s i t e ,  

S t a t i o n  VIII, midway between S ta t i ons  VI and VI1 was monitored,  whi le 
sampling a t   S t a t i o n  V was discont inued. 

Dur ing   the   per iod   o f   the  program,  12  sampling t r i p s  were 

completed as fo l lows: May, Ju l y ,  September,  1974; May, June, July,  August, 

September, November, 1975; May, July,  October, 1976. 
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2 METHODS AND MATERIALS 

2.1 B i  ol  ogi  cal 

14 2.1.1 Primary  Productivity. The standard C method  proposed by 
Steeman-Neilsen (1952) was used w i t h  minor  modifications  incorporated. 
Water was co l l ec t ed  from e i g h t  depths (0, 1,   2 ,  3 ,  5 ,  10,  20, and 30 metres) 
a t  fou r   s t a t ions ,  w i t h  a p l a s t i c  6-l i tre Van Dorn bottle.   Duplicate 125 m l  
l i g h t   b o t t l e s  were f i l l e d  from  each depth and inoculated w i t h  1 m l  
NaH CO radioisotope  (1 P C )  d i l u t e d  i n  f i l tered seawater. A t  1 ,  3 ,  5 ,  
and  20 metres, a  125-ml dark b o t t l e  was f i l l ed  and inoculated w i t h  the same 

14 
3 

amount  of i so tope   to   account   for   ass imi la t ion  of isotope by processes  other 
than  photosynthesis. A1 1  work  was completed i n  subdued l i g h t   s i t u a t i o n s   t o  
avoid any chlorophyll  degradation  during the inoculation  procedure.  Three 
s c i n t i l l a t i o n   v i a l s   c o n t a i n i n g   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  
Fluor ,  Aquasol’ 1 were inoculated w i t h  1 ml  of the premixed radioact ive 
so lu t ion   t o   ob ta in  an average  dis integrat ions per minute (DPM) estimate.  

Dupl ica te   l igh t  and  dark b o t t l e s  were incubated ” i n  si t u  w i t h  c l e a r  
p l ex ig l a s s   ho lde r s   fo r   fou r   t o  seven hours.  After the specif ied  incubat ion 
period, the b o t t l e s  were recovered,  transported i n  dark  boxes, and the 
sample f i l t e red  immediately  onto 45 u c e l l u l o s e   n i t r a t e  f i l t e rs .  Filters 
were placed i n  10 ml s c i n t i l l a t i o n   f l u o r  and s tored i n  a cooler.   Activity 
measurements were determined on a Packard Tri-Carb L i q u i d  Sci n t i  1 l a t i o n  
Spectrometer (Model 3375). The equation of S t r i ck land  and Parsons  (1972) 
was used t o  convert  counts per minute t o  mgC/m /day.  Areal  production 

2 r a t e s  (mgC/m /day) were in t eg ra t ed  on  a Hewlett Packard  Calculator   Plot ter  
(Model 9830) 

3 

2.1.2 Chlorophyll  and  Phaeophyti n. Samples c o l l e c t e d  from 1 ,  3 ,  5, and  

20 metre depths were removed t o   1 - l 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 l t e r e d   o n t o  
c e l l u l o s e   n i t r a t e  f i l t e rs  w i t h  MgC03 suspension,  stored i n  dessicating 
chambers, and  frozen. In the laboratory,  the f i l t e r s  were dissolved i n  90% 

’Aquasol, N e w  England  Nuclear  xylene-based f l u o r  
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acetone and  measured on a spectrophotometer  for  chlorophyll a and 
phaeophytin. During and subsequent t o  the Ju ly ,  1976 survey,  samples  were 
f i l t e r e d   o n t o   g l a s s   f i b r e  f i l t e rs ,  placed i n  dessicant  chambers, and frozen. 
In   the  laboratory,  the f i l t e r s  were dissolved i n  90% acetone,  placed i n  a 
t i s sue   g r inde r  and analyzed on a spectrophotometer  for  chlorophyll a  and 
phaeophytin. 

2.1.3 Phytoplankton  Standing Crop.  Samples for  phytoplankton s t a n d i n g  
crop  were  collected a t  each depth and placed i n  100 m l  amber glass j a r s  and 
preserved w i t h  Lugol 's   solut ion.   Ident i f icat ion and enumeration were 
completed using Utermohl's sedimentation method (1958). Results a r e  
expressed  as   cel ls  and t o t a l  numbers per 100 m l  . 
2.1.4 Seston. Samples for   ses ton   ana lys i s  were co l lec ted  i n  1 - l i t r e  
polyethylene  bot t les  from 1 ,  3 ,  5, and 20-metre  depths and frozen 
immediately.  Samples were re turned   to   the   l abora tory ,   f i l t e red   on to  
pre-weighed g l a s s   f i b r e   f i l t e r s ,  and the f i l t e rs  dried t o  a constant  weight 
a t  105OC. Samples were re-weighed (dry  seston  value) and  ashed i n  a muffle 
oven a t  550°C for  approximately  four  hours. The l o s s  of material on 
i g i n i  t i on  ( L O 1  1 i s a measure of par t iculate   organic   mat ter  ( %  organic 
content 1. 

2.2 Chemical 

2.2.1 Dissolved Oxygen. Samples were col lec ted  from 1,   3 ,   5 ,  and 20 
metre depths   to  accompany the phytoplankton  productivity  survey.  Dissolved 
oxygen was measured by the  s tandard Wi n k l e r   t i t r a t i o n  method as outl ined i n  
S t r ick land  and  Parsons  (1972). The percent   sa tura t ion  of  oxygen i n  the 
water column was ca lcu la ted  from the sa l in i ty ,   t empera ture ,  and measured 
dissolved oxygen a t  each depth us ing  the equation o f  Gameson and Robertson 
(1955): 

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

% sa tura t ion  = - A x 100 
C 



- 6 -  

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

S = sal i n i t y   o f   t h e  sample water 

T = temperature  of sample water 
A = observed  dissolved oxygen concen t ra t i on   i n   t he  

sampl e 

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

w i t h  a Gui l   d l   ine  Autosal  (Model 8400) .   Pr io r   to  1976, dens i ty  measurements 
were made a t  each depth and  were  used t o  ca l cu la te   sa l   i n i t y   f rom Sigma-T 

tab1 es. 

2.2.3 Inorganic  Carbon  and pH. Samples  were co l lected  f rom 1, 3, 5, and 
20 metre  depths for   inorganic   carbon and pH, s t o r e d   i n  180 m l  po lyethy lene 

bo t t les ,   f rozen,  and analyzed l a t e r  on an Accumet 420 pH meter.  Inorganic 

carbon was ca lcu lated  accord ing  to   the  procedure  out l   ined  in   St r ick land and 

Parsons ( 1972 1. 

2.2.4 Nut r ien ts .  Samples f o r   n u t r i e n t s  were co l lected  f rom 1, 3, 5, and 

20 metre  depths, removed t o  250 m l  po l ye thy lene   bo t t l es  and frozen. 

Analys is  o f  n i t r a t e ,   n i t r i t e ,  ammonia, ortho-phosphate, t o t a l  phosphate, and 

s i l i c a t e  were completed by the method o u t l i n e d   i n   t h e   F i s h e r i e s  and Marine 

Serv ice - Environmental   Protect ion  Service  Laboratory Manual (1974 1. 

2.3 Physical  Measurements 

2.3.1 Temperature.  Water  temperature was measured with  a  standard 
centigrade  thermometer  imnediately upon r e t r i e v a l   o f   t h e  Van Dorn  sampler. 

2.3.2 L igh t .   To ta l   inc ident   so la r   rad ia t ion   in   g ram-ca lo r ies /cm2 

was measured on a Be l fo r t   Py rhe l i og raph   du r ing   t he   p roduc t i on   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-Whitney  Solar  I11 uminance Meter (LMT-8B) . These data  were 

regressed  to   ca lcu la te   the  mean e x t i n c t i o n   c o e f f i c i e n t  "k" accord ing  to   the 

procedure  out l   ined i n  P l a t t  and I r w i n  (1968 1. Water transparency was 

e s t i m a t e d   a t  each s tat ion  us ing  a   s tandard 30 cm white  secchi   d isc.  
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3 RESULTS AND DISCUSSION 

3.1 Temperature (Tab1 e 1 

I n  1974, i so thema l   cond i t i ons  were  evident i n  the  top 20 metres 

a t   S t a t i o n s  V and VI dur ing  a l l   three  surveys.  A t  S ta t i on  VII, the 

in f l uence   o f   f reshwa te r   i npu t   resu l ted   i n  a s t r a t i f i c a t i o n   a t  1 - 3 metres 

with  temperatures 2 - 3°C h i g h e r   i n   t h i s   l a y e r   t h a n   a t   l o w e r  depths. The 

s t r a t i f i c a t i o n  was n o t  as  pronounced i n   J u l y .  
I n  1975, near   isothermal   condi t ions were seen i n  t h e   p r o f i l e s  

recorded a t   S t a t i o n  V throughout  the  year  wi th  temperatures  f rom 9.0 t o  

12.5"C. A negat ive   tempera ture   g rad ien t   occur red   a t   a l l   s ta t ions   dur ing   the  

November survey  with  surface  temperatures  averaging 1.5"C lower   than  a t  20 

metre  depths  (8.5 - 10.8"C). A t  S ta t i ons  VI and VII, s t r a t i f i c a t i o n s  had 
developed  by July above 5 metres. The thermocl ine was more pronounced a t  
S ta t ion   V I1   p robab ly  because o f   f reshwa te r   i n f l ow  (14.7"C a t  1 metre and 

9.5"C a t  20 metres). By the September survey  the  thermocline had been 

decreased and temperatures were  more uniform  through  the  water  column (10.0 

- 12.O"C). Temperatures at   the  sur face  ranged  f rom a h igh  o f  17.0"C i n  

August t o  a low o f  8.5"C i n  November. 

The 1976 p r o f i l e s  were s i m i l a r  to those  observed i n  previous 

surveys; however, tempera tures   were   s l igh t ly   lower   than  fo r   the  same months 

i n  1974 and 1975. Surface  temperatures a t   S t a t i o n s  VI1 and VI11 i n  Ju l y ,  

16.0 and 14.OoC respec t i ve l y ,  were no t i ceab ly   h ighe r   t han   a t   S ta t i on  VI 

(1l.O"C). 

3.2 S a l i n i t y   ( T a b l e  2) 

Haloc l ines  were weak i n  1974 a t   S t a t i o n s  V and VI d u r i n g   a l l  

survey   per iods .   Sa l in i t ies   ranged from 29.4O/oo a t  one metre t o  a 

maximum o f  32.30/00 a t  20 metres.   Stat ion VI1 showed evidence o f  a 

we1 1 -developed ha1 oc l   ine   f rom 1 - 3 metres, 1 a rge ly  due to the  f reshwater 

i n p u t .   ( S a l   i n i t i e s   r e c o r d e d   a t   t h e   s u r f a c e  were general ly  10 - 15O/oo 

1 ess  than  val  ues a t  1 metre. 1 

Y 

m 

IC 

I 

Y 

m 



- 8 -  

The 1975 p r o f i l e s   r e c o r d e d   a t   a l l   s t a t i o n s  showed a we1 1-mixed 

water  col  umn w i t h   v e r y   l i t t l e   v a r i a t i o n   o f   s a l   i n i t y   a t  depth or  through  the 

year  (27.8 - 33.4O/oo). I n  November, s a l i n i t i e s  were s l i g h t l y   l e s s   a t  

the  surface, 25.8 - 27.7O/oo, than a t  20 metres, 31.2 - 31.80/00. 

The depth o f   t h e  ha1 ocl   ine  at   Stat ion  VI1  gradual ly  decreased  throughout  the 

year  f rom 5 metres i n  June t o  1 metre i n  August and  September. (Surface 
s a l   i n i t i e s  were  10 - 200/00 l ess   t han   a t  1 metre a t   t h i s   s t a t i o n . )  A t  
the  20 metre  depth, s a l i n i t i e s  were usual ly   h igher   than  in   the  upper  1 

metre. 
I n  1976, s a l i n i t i e s   a t  one metre  gradually  decreased as one 

approached  the  pulp mil 1 ; however, below  the  surface,  sal i n i   t i e s  were 
comparable. 

3.3 Dissolved Oxygen (Tables 3 and 4 )  

A t  S ta t ions  V and VI i n  May and Ju l y ,  1974, DO values between 6.3 

t o  10.6 mg/l were recorded a t   a l l  sampling  depths.  Values were reduced 

dur ing   the  September survey  but  remained above 5.0 mg/l i n  the  top 20 
metres. The sur face   waters   a t   S ta t ion  VI1 had no measurable DO dur ing   the  
May and September sampling  periods and values were very  low,  between 0.1 t o  

4.6 mg/l, at   the  remaining  depths.  The s u r f a c e   c o n c e n t r a t i o n   i n   J u l y   a t  

S t a t i o n  VI1 was  3.5 mg / l ,   w i th   l eve l s   a t   t he   o the r   dep ths   t o  20 metres 
ranging  from 6.3 t o  6.6 mg/l. 

I n  1975, DO v a l u e s   a t   S t a t i o n  V inc reased  s tead i l y  a t  a l l  depths 

through  the season t o  September ( f rom 6.1 t o  9.8  ppm a t  1 metre and  6.8 t o  

9.0 ppm a t  20 metres). I n  November, DO l e v e l s   a t   a l l  depths were 

approximately 2 ppm lower  than  levels  recorded i n  September. 
S t a t i o n  VI, located  near  Cross  Island, i s  known t o  be a f fec ted  

d i l u t e d  SSL. (The pu lp  mill i s   r e q u i r e d  by  permit  t o  ma in ta in   ce r ta in  
l e v e l  s o f  chemical  parameters a t   t h i s   s i t e .  1 Dissolved oxygen l e v e l  s i n  

water  column a t  1 and 3 metres  were  below 5.0 mg/l  during  the May and J u l  

1975 surveys (3.7 t o  4.8 ppm). Dur ing   the   per iod  when the mill was n o t  

operat ing,  l e v e l  s a t  all depths, pa r t i cu la r l y   t he   su r face ,   rose  t o  we l l  
above 5.0 mg/l . A t  1 metre  depth,  values  ranged  from 3.7 mg/l i n  May t o  

bY 

the 

Y, 

8.5 
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mg/l i n  August. A t  20 metre depth,  values ranged from  4.7 mg/l t o  6.0 mg/l. 
Values recorded a t  Station VI were always lower than  those measured a t  the 
control  site. 

A t  Station VII,  DO concentrations were extremely low a t  a l l  depths 
when the p u l p  mill was operating (0.5 t o  4.4 ppm). A significant  increase 
i n  oxygen levels was recorded dur ing  the August survey af te r  shutdown, w i t h  
9.0 mg/l measured a t  the  surface. Dur ing  September and November, DO values 
were  from 5.3 t o  6.5 mg/l above 5 metres, a1 though  level s recorded a t  20 
metres remained low. 

The increase of DO a t  1 and 3 metres  before and after  the  closure 
period a t  Station V was negligible; however, a t   Stat ion VII, for  the same 
depths, DO Val ues had increased  approximately 9 times after  closure (1.0 - 
9.0 and 1.0 - 8.7 ppm, respectively). 

Conditions were markedly different  between surveys i n  1976. In 
May, water column D O ' S  were  from 6.2 t o  8.2 mg/l a t  a l l   s ta t ions.  By July,  
DO i n  the  surface  waters a t   Stat ion VI1 was undetectable and a t  remaining 
depths was below 5 mg/l. A slight depression of DO (3.5 mg/l)  was observed 
a t  the  surface at   Stat ion VI11 and at   Stat ion VI values were  measured i n  a 
range from 6.4 - 6.8 mg/l. In October, DO had dropped below 5 mgll a t   a l l  
depths measured, a t   a l l   s t a t ions .  A t  Station VI, DO ranged from 3.4 t o  4.5 
mg/l 

3.4 Inorganic Carbon  and pH (Tables 5 and 6) 

pH values showed l i t t l e  difference w i t h  depth or between stations 
d u r i n g  the  three  year survey  period. The total  range of pH values between 
s ta t ions,  sampl i n g  periods and depths was from 6.3 t o  8.4. Values a t  the 
surface a t  Station VI1 were sl  ightly lower than a t  depth when the p u l p  mil 1 
was operating  (an improvement was no ted  d u r i n g  the 1975 closure  period). In 
1976, the pH values a t  1 metre a t  Station VI11 were lower than a t  Station VI 
and a t  the p u l p  mill i n  July and October (6.30 t o  7.90 and 7.30 i n  July and 
6.77 t o  7.52 and 7.39 i n  October,  respectively). 

Wide variations were recorded i n  total  carbonate carbon a t  a1 1 
stations, both w i t h  depth and sampl i n g  time. A t  20 metre  depths,  less 
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v a r i a t i o n  was observed  presumably  because o f  more s t a b l e   s a l i n i t y  and 

temperature  condi t ions.  A t  the  surface,  values  ranged  from 6000 t o  25 000 

mgC/1 i t r e   w h i l e   a t  20 metres  from  8000 t o  25 000 mgC/l i t r e .  These r e s u l t s  
ind ica te   tha t   the   water  was wel l   buf fered and tha t   the   concent ra t ion  o f  

carbon  avai l  ab1 e exceeded that   requi red  for   growth.  

3.5 N u t r i e n t s  

a 

3.5.1 N i t r a t e  and  Phosphate  (Tables 7 and 8 ) .   I n  1974, n i t ra te   va lues  
recorded a t   S t a t i o n s  V and VI were above a postu la ted  growth- l imi ted  leve l  

o f  0.007 mg /N / l i t r e   (McA l l i s te r  " e t   a l ,  1964) (.019 - .203 mgN/ l i t re ) .  

Decreases i n   l e v e l s  were  observed a t   b o t h   s t a t i o n s   i n   J u l y .  A t  Stat ion  VI1 

i n   J u l y ,   n i t r a t e   v a l u e s  were s l i gh t l y   i nc reased   ove r   l eve l s  measured i n  May 

( .084 t o  .114  mgN/1 i t r e   a t   t h e   s u r f a c e ) .   I n  September, a t   the   sur face ,  
n i t r a t e   l e v e l s  were below  the  detect ion limit (.010 mgN/ l i t re) .  

I n   t h e  1975 p r o f i l e s   r e c o r d e d   a t   S t a t i o n  V, l e v e l s   g r a d u a l l y  

decreased  through  the season u n t i l   t h e  September survey when l e v e l s   a t   t h e  

surface were undetectable  ( f rom .282 t o  <.010 mgN/l i tre).  Values were 

u s u a l l y   h i g h e r   a t  20 metre  depths  than a t   the   sur face .  A s i m i l a r   p a t t e r n  

was observed a t   S t a t i o n  VI. A t  a l l   s t a t i o n s ,   s l i g h t   i n c r e a s e s  were recorded 

dur ing   the  November sampl ing  per iod.   Stat ion  VI1  had  unusual ly  h igh  ni t rate 

l e v e l s   i n  May and June a t   t he   su r face  (.830 and .313 mg/N/l i tre),  presumably 
a r e s u l t  of chemical   reduct ion  o f  ammonia discharged  from  the  pulp m i l l .  
Values  dropped  substantial ly  during  the  closure  period because of reduced 

ammonia i npu t   ( f rom .830 - .06 mgN/1 i t r e   a t   t h e   s u r f a c e ) .  A t  20 metres, 
there  was l e s s   v a r i a t i o n   i n   n i t r a t e   l e v e l s   t h r o u g h o u t   t h e  season. 

The l e v e l s   o f   n i t r a t e  measured i n  1976 were  lowest  dur ing  the  July 

survey (.010 t o  .175 m g N / l i t r e   a t   t h e   s u r f a c e ) ,  as i n  previous  years. A t  

S t a t i o n  VI11 , , n i t r a t e   i n   t h e  upper zone was f requen t l y   l ower   t han   a t   e i t he r  

S t a t i o n  V I  o r  VII, and u n d e t e c t a b l e   a t   t h e   s u r f a c e   i n   J u l y  and October. 
Total  phosphate showed 1 i t t l e   v a r i a t i o n   w i t h  season o r   d e p t h   f o r  

a l l  surveys.  Average  values o f   t o t a l  phosphate a t  20 metres showed sl i g h t l y  

l e s s   v a r i a t i o n   t h a n   a t  1 metre. The range o f   t o t a l  phosphate l e v e l s  (0.010 
t o  0.082 mgP/ l i t re )  was c o n s i s t e n t l y  above a suggested  growth- l imi t ing  leve l  

o f  0.009 mgP/l i t r e  (McA11 i s t e r  " e t  a1 , 1964 1. 

a 
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3.5.2 S i l i c a t e   ( T a b l e   9 ) .  An accurate method f o r   a n a l y s i s   o f   s i l i c a t e  
was n o t   a v a i l a b l e   a t   t h e   t i m e   t h e   f i r s t   s u r v e y   i n  1974 was conducted; 

however, resul   ts   f rom  the  remain ing  surveys  are  inc l  uded. 

As diatoms  are  the  predominant  phytoplankton  group i n  Neroutsos 

In le t   t h roughou t   t he   yea r   (Su l l i van ,  19781, s i l i c a t e   c o n c e n t r a t i o n s  were 

measured as a possible  growth- l imi t ing  factor.   Jorgensen  (1953 1 observed 

c e s s a t i o n   o f   c e l l   d i v i s i o n   i n   d i a t o m   c u l t u r e s   a t  0.028 - 0.039 m g S i / l i t r e .  
The range o f   s i 1   i c a t e  measured f o r   a l l  surveys a t   a l l  depths and 

s t a t i o n s  was from 0.43 m g S i / l i t r e  t o  14.5 mgS i / l i t r e .  The lowest  value 
recorded i s  above the  suggested  lower 1 imi t, i n d i c a t i n g  an abundance o f  t h i s  

e l  emen t . 
3.6 Chlorophyl l  a and  Phaeopigments (Tab1  es 10 and 11 ) 

I n  Neroutsos   In le t ,  1974, values were h ighes t   dur ing   the   Ju ly  
survey. A t  t h i s   t i m e ,   l e v e l  s of   ch lorphy l l   concentrat ions  decreased as one 

approached  the  pulp mill (from 6.3 t o  0.6 p g / l   a t   t h e   s u r f a c e ) .  The season 

maximum recorded was  7.3 v g / l i t r e   a t  3 metres,   Stat ion V i n   J u l y .  

I n  1975, ch lo rophy l l  a values  were  highest i n   J u l y   a t   S t a t i o n s  V 
and VI (from 1.8 t o  5.6 p g / l  above 3 metres) and lowest i n  May a t   a l l  

s ta t ions  (be low  the limit o f   d e t e c t i o n ) .  The season maximum recorded was 

5.6 p g / l i t r e   a t  3 metres a t   S t a t i o n  V i n  Ju ly .  The inc reases   o f  

ch lo rophy l l  a a t   S t a t i o n s  V and VI i n   J u l y  were not  observed a t   S t a t i o n  VII. 

I n  August and  September, a f t e r   t h e  shutdown, ch lo rophy l l  a l e v e l  s were 

comparable i n   t h e   e u p h o t i c  zone a t   a l l   s t a t i o n s  (0.5 t o  1.70 ~ g / l i t r e ) .  By 

the  November survey, t y p i c a l l y   l o w   l e v e l  s o f   c h l o r o p h y l l  a were measured. 

I n  May, 1976, t h e   h i g h   l e v e l s   o f   c h l o r o p h y l l  a recorded, 2.85 t o  

10.71 p g / l i t r e ,   c o r r e s p o n d e d   t o   e l e v a t e d   p r o d u c t i v i t y   r a t e s .   I n   J u l y ,   a t  

a l l  depths, w i t h   t h e   e x c e p t i o n   o f  1 me t re   a t   S ta t i on  VI, ch lo rophy l l  a was 

undetectable. ( I t  should be n o t e d   t h a t   i n   J u l y  a new methodology f o r  

ch lo rophy l l  a ana lys i s  was i n s t i t u t e d   w i t h  a de tec t i on  limit o f  0.80 

m g / d )  . Dur ing   a l l   surveys ,   ch lo rophy l l   va lues   a t  20 metre  depths were 

cons is ten t ly   lower   than  a t   the   sur face .  
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The l e v e l  s o f  phaeopigments  recorded  during a1 1 surveys  tended t o  

f o l l  ow a p a t t e r n   s i m i l a r   t o   c h l   o r p h y l l  a;  when ch l   o rophy l l  Val  ues  were high, 

l e v e l  s o f  phaeopigments showed corresponding  increases. Val  ues over  the 
th ree   year   per iod  were  measured i n  a range  from 0.2 t o  3.90 v g / l i t r e .  

3.7 Seston  (Tables 12 and 13) 

Seston  values  varied  through  the season and between s ta t i ons  and 

appeared t o  be on ly   weak ly   re1   a ted   to   e i ther   p roduc t iv i t y   o r   s tand ing   c rop  

Val  ues. 
I n  1974-1975, the  dry  seston  values were u s u a l l y   h i g h e s t   a t  

S ta t ion   V I1   ( f rom 2.8 - 27.0 m g / l i t r e ) .   T h i s  was probably due t o   t h e  

presence o f  l a r g e  amounts o f  wood f i b re   o r i g ina t i ng   f rom  the  mill 
discharges, as standing  crop  est imates and product ion  values were very  low. 

A f t e r   t h e   c l o s u r e   i n  1975, the   leve l  s of   dry   seston,  as we1 1 as percent 
organic   content ,   dropped  considerably   a t   Stat ion  VI1 (0.7 - 0.9 m g / l i t r e ) .  

Seston  values measured dur ing  the November, 1975, the  survey were lowest of 
the  season (0.4 - 1.1 mg/ l i t r e ) ,   excep t   a t   S ta t i on   V I1  (0.8 - 2.0 m g / l i t r e ) .  

I n  1976, the 1 eve1 s of   ses ton   recorded  a t  a1 1 s t a t i o n s  showed no 

re la t i onsh ip   t o   t he   p roduc t i v i t y   l eve l s   o r   s tand ing   c rop .  The h ighest  

l e v e l s  were  measured a t   S t a t i o n  VI11  dur ing May and J u l y  (15.3  and 17.0 

m g / l i t r e )  and a t   S t a t i o n  VI i n  October (15.8 m g / l i t r e ) .  

3.8 L igh t   (Tab les  14 and  15) 

P e r c e n t   e x t i n c t i o n   o f   l i g h t   i n t e n s i t y   w i t h   d e p t h  was recorded a t  

each s t a t i o n  to a depth  o f  1% sur face   i n tens i t y ,  and these  values  regressed 

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'l. 

There  were l a r g e   d i f f e r e n c e s   i n  mean e x t i n c t i o n   c o e f f i c i e n t s  
between s t a t i o n s   i n  1974. Values  between  Stations V and VI1 i n  May var ied  

from 0.4880 t o  1.3007 and i n  Ju l y   f rom 0.5036 to 1.6642, respec t ive ly .  

September readings  were  not  avai l  ab1 e. 

A s i m i l a r   d i f f e r e n c e  i n  "k" values between the control s i t e  and 
S t a t i o n  VI1 was e v i d e n t   i n  1975, w i t h   t h e   e x c e p t i o n   o f  August and September. 
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Mean e x t i n c t i o n   c o e f f i c i e n t s   a t   S t a t i o n  VI1 dropped to 0.3773 and 0.4934, 

r e s p e c t i v e l y .   I n  November, a f te r   t he   pu lp  mill had  resumed operations,  the 
"k" value had r i s e n  to 2.1725. This   demonstrates  the  e f fect   o f   pu lp mill 
ef f l uen t  on the   reduc t i on   o f   ava i l   ab le  1 i g h t   f o r   p h o t o s y n t h e s i s   i n   t h e   w a t e r  

c o l  umn. 
I n  1976, the  mean e x t i n c t i o n   c o e f f i c i e n t s   i n c r e a s e d  as one 

approached  the  pulp mill. I n   J u l y ,   t h e  "k" values a t   t h e   c o n t r o l   s i t e  and 

S t a t i o n  VI1 ranged  from 0.9423 t o  4.7641, i n d i c a t i n g   e x t r e m e   l i g h t  

a t t e n u a t i o n   a t   P o r t  A1 i c e .   L e v e l s   a t   i n d i v i d u a l   s t a t i o n s  were  comparable 

throughout  the  year. 
The p e r c e n t   o f   t o t a l   a v a i l   a b l e   l i g h t   e n e r g y   u t i 1   i z e d   d u r i n g  

incubat ion  was s i m i l a r   a t   a l l   s t a t i o n s   d u r i n g  each survey  (Tab1 e 15 1. 
I ncuba t ion   t imes   a t   S ta t i on  VI1 were s l i g h t l y   s h o r t e r   t h a n   a t   S t a t i o n s  V and 

VI to  avo id   excess ive   ass imi la t ion  o f  the  rad ioact ive  isotope  by  bacter ia .  
Weather cond i t ions   dur ing   the   observa t ion   per iod  were f requent ly   overcas t .  

Secchi  depths  varied  considerably  between  stat ions  from 1974-1976. 

S t a t i o n  VI1 was cons is ten t l y   l owes t   du r ing   t he   pe r iods  when the mill was 

o p e r a t i n g .   I n  1974, v a l u e s   a t   S t a t i o n  VI1 ranged  from 1 - 2 metres and i n  

1975 from 1 - 3.6 metres.  Values a t   S t a t i o n  V were  from 4.6 - 7.0 metres i n  

1974 and  from 4.0 - 7.5 metres i n  1975. The 1976 l e v e l s  decreased  as one 

approached  the  pulp mill. A t  S t a t i o n  VI, depths  varied  from 6.0 - 9.0 

met res ,   wh i le   a t   Por t   A l i ce   depths  were  measured  from 1.0 - 2.5 metres. 

When the mill was closed,  transparency  rose to >13.0 metres a t   S t a t i o n  VI1 
i n  August. 

3.9 Phytoplankton  Standing  Crop  (Appendix I )  

I n  1974, the   h ighes t   concent ra t ions  and d i v e r s i t y   o f   p h y t o p l a n k t o n  

occurred  dur ing  the September survey. The predominant  group  shif ted  from 

Baci l lar iophyceae t o  Dinophyceae  dur ing  th is   survey  per iod.   Dur ing  the  Ju ly  

survey,  there was a predominance o f  Coscinodiscus spp., except a t   S t a t i o n  V, 

Brockton  Is land, where Rh i roso len ia  spp. was most  abundant. Maximum numbers 
were  generally  above 10 metres,  except a t   S t a t i o n  VI1 . Here  standing  crop 

estimates  were much lower, wi th the   g rea tes t   concen t ra t i ons   a t  much 
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0 

shallower  depths,  from 3 t o  5 metres. I n  N e r o u t s o s   I n l e t ,   c e l l  numbers and . 

species  d iversi ty  decreased as one approached  the  pulp mill . 
I n  1975, dur ing   the   c losure   per iod   a t   the   pu lp  mill, standing  crop 

e s t i m a t e s   r o s e   s i g n i f i c a n t l y   a t   S t a t i o n  VII. I n  August, when numbers had 
inc reased   a t   S ta t i ons  V and VI, there  was a s im i la r   i nc rease   a t   S ta t i on  VII, 

al though  the  dominant   phytoplankton  spec ies  d i f fered.   Cyc lote l la  sp. was 

most comnon a t   S t a t i o n s  V and VI and  Chaetoceros spp. a t   S t a t i o n  VII. The 

September survey had the   g rea tes t   spec ies   d ivers i ty  and highest  concentra- 

t i o n s   o f   p h y t o p l  ankton, a1 though no d i s t i n c t  bloom was recorded. The 

d e n s i t y   o f  Dinophyceae a1 so increased  dur ing  th is  survey.  In November, a1 1 

concentrat ions were t yp i ca l   o f   w in te r   popu la t i ons .  

I n  1976, s i g n i f i c a n t   d i f f e r e n c e s   i n   d e n s i t y  and d i v e r s i t y  were 

noted between s t a t i o n s   i n  October when the  s tanding  crop  a t   Stat ion VI1 

lowes t   o f   t he   t h ree   s ta t i ons .   I n  May, Skeletonema  costatum was t h e   d m  

d ia tom  a t   a l l   s ta t ions .   Dur ing   the   Ju ly   survey ,  Chrysophyceae  were the 

comnon p h y t o p l a n k t e r   a t   a l l   s t a t i o n s  and diatom numbers were  low. 

wa s 
i n a n t  

most 

Chrysophyceae  were a1 so dominant i n  October and the numbers o f  Dinophyceae 

showed a c h a r a c t e r i s t i c  seasonal  increase. 

3.10 Phy top lank ton   Produc t iv i t y   (Tab le  16 1 

I n  1974, S t a t i o n  V had  the   h ighes t   a rea l   p roduc t ion   ra tes   fo r   a l l  
three  surveys, with a maximum o f  3869 mgC/n?/day i n  J u l y .  In t h a t  
per iod,  product ion/$ was 30 t i m e s   g r e a t e r   a t   S t a t i o n  V t h a n   a t   S t a t i o n  

VI1 (128 t o  3869 mgC/m2/day). I n  September, product ion between s t a t i o n s  

V and VI1 d i f f e r e d  by a f a c t o r   o f  20 (29 t o  581 mgC/$/day). Areal 

p roduc t ion   ra tes  between S t a t i o n  V and VI var ied  f rom 2 t o  9.5 t imes  greater  

a t   S t a t i o n  V. Dur ing  the May survey, no uptake o f   rad ioac t i ve   ca rbon  

through  photosynthesis  could be  measured a t   S t a t i o n  VII. The depth o f   t h e  
euphot ic zone a t   S t a t i o n  VI1 never  exceeded 2 - 3 metres. 

f o r   a l l  surveys, w i t h  a maximum o f  3972 mgC/$/day i n  August . During 

May and July, p roduc t ion  was s i g n i f i c a n t l y   g r e a t e r ,  up t o  40 t imes i n  May, 
a t   S t a t i o n  V t h a n   a t   e i t h e r  of Sta t i ons  V I  and VI1 (247 t o  6 rngC/n?/day). 

I n  1975, S t a t i o n  V again had the   h ighes t   a rea l   p roduc t ion   ra tes  
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No uptake of radioactive carbon  through  photosynthesis was recorded i n  July 
a t  S ta t ion  VII. In August and September, following  the  closure,  differences 
between the  control  site and S t a t i o n  VI1 were greatly reduced,  averaging 
only 2 - 3 times greater  at   Station V (3972 and 252 mgC/$/day a t  
Station V and 1525 and 134 mgC/mz/day a t  Station VII,  respectively). In 

November, there was no production  recorded i n  Neroutsos Inlet .  I n  
1976, an atypical  series of productivity measurements were believed  to have 
been recorded. In July and October,  productivity measurements a t  a1 1 
s ta t ions were ei ther  zero or  virtually  negligible.  The "kt'  values a t  
Station VI1 were very h i g h  i n  both July and October and at   Station VI11 for  
the same period,  nitrate  levels were extremely low. A t  a l l   s ta t ions dur ing  
these months, the  standing  crop  estimates were predominantly Chrysophyceae 
w i t h  low estimates of Bacillariophyceae and Dinophyceae. Any or  al l  o f  

these parameters may have contributed  to  the low productivity. 
In May, the  highest  production, 630 mgC/n?/day  was measured a t  Station 
V I I I ,  w i t h  Stations VI and VI1 being 267 and 193 mgC/$/day, 
respectively. 

3.11 Mill Shutdown 

The temporary shutdown of the pul p mill presented a unique 
opportunity  to examine the head  of Neroutsos Inlet w i t h o u t  eff luent  
discharges and to evaluate  the  recovery of the water column i n  the  vicinity 
of  the p u l p  mill 

During the inoperative  period, the l igh t  regime at   Stat ion VI1 
improved significantly.  The depth of the euphotic zone increased from an 
average depth of 3 metres t o  10 metres. Mean extinction  coefficients 
dropped from 2.0686 i n  July t o  0.3773  and  0.4934 i n  August and September, 
respectively. In comparison,  changes i n  depth  of euphotic zone and mean 
extinction  coeffients  at   Station V,  d u r i n g  the same period, were negligible. 
Phytoplankton  standing  crop  estimates a t   S t a t ion  VII, 30 days af ter   c losure,  
had increased to  level s comparable w i t h  Stat ions V and VI. Chlorophyll a 
increases i n  the  euphotic zone coincided w i t h  standing  crop  increases. 

Phytoplankton  production  increases, a month after closure, were 
substantial a t  Station VII. Productivity  differences of up  to  40 times i n  
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May (1208 t o  0 mgC/mz/day i n   J u l y )  between P o r t  A1 i c e  and the   con t ro l  

l o c a t i o n  had  dropped t o  2 - 3 times  (3972 - 1525 mgC/d/day i n  August 

and 252 - 134 mgC/&/day i n  September) a f t e r   t h e   p u l p  mill ceased 

production. The increase in   p roduc t i on   ra tes ,  and temporary ha1 t i n  

e f f l uen t   d i scha rge ,   resu l ted   i n   d ramat i ca l l y   improved  DO c o n d i t i o n s  
p a r t i c u l a r l y   i n   t h e   v i c i n i t y   o f   t h e   p u l p  mill (from 1.0 ppm i n   J u l y   t o  9.0 

and 5.4 ppm i n  August and September). 
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PHYTOPLANKTON PRODUCTIVITY VALUES 
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APPENDIX I 

PHYTOPLANKTON STANDING CROP 
( 1 9 7 4 ,   1 9 7 5 ,   1 9 7 6 )  
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

31 May 1974 

Data Expressed as Total Count/100 m l  

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  

II B i d d u l p h i a   a u r i t a  
Cocmneis s p p ,  
C o s c i n o d i s c u s   s p .  
C y c l o t e l l 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 .  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae 

Dinophyceae 

81880 44500  65860 108580  103240 56960 24920 19566  

Amphi d i n i  urn s p p .  
Gymnodini urn s p p .  
Peri d i  ni um s p p  . 

Cryptophyceae  57640 8900 7120 19580 21360  14080 5340 7120 m 

Rhodomonas s p p .  17800 52620  53400 57640 55180 1602.0 - 3560 

I Chlorophyta  

Euglenophyceae 

Euglena c . f .  rll 10 

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

Dis t ephanus   spp  . 
C i l i a t a  

Wesodini um rubrum 
S t rombidi  urn s p p  . 60 30 10 - 20 

130 100 90 100 30 20 
- 

T i n t i n n i d a e  

T i n f i n n o p s i s  - - 1 0  - 10 

S u c t o r i a  

Troschiscia s p p .  110 80 120  60 60 20 

Niscell aneous 

10   10  - 10 10 
., 

10 U n i d e n t i f i e d  cell . 

m 
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EIEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V I  I 

31 May 1974 

Data Expressed as Total  Count/100 ml m 
-~ 

Depth In Metres 

I 

Chrysophy  t a 

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

10 
30 
10  - 
50 , 

20 
10  
40 

- 

B a c t e r i a s t r u r n   s p .  
Cocconei s s p p  . 
C o s c i n o d i s c u s   s p p .  
h p t o c y l   i n d r u s   s p .  
lelosira s p .  
N a v i c u l a   s p p .  
Ni t z s c h i a  s p p .  
Pleuros igma s p .  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae  

- 
30 
1 0  

40 10 
- 

m 
493060 110360  316840  105020  58740  42740  35600  17800 

Dinophyceae 

- 20 - 10 - - 
270 20 - - 10 20 - 

80 20 30 1 0   1 0  - - 
- - 

- 
Dinophysis  spp. 
Cymnodini urn spp .  
P e r i d i n i u m   s p p .  

35600 8900  16020  14240 8900 8900 7120  3560 Cryp tophyceae  

Rhodomnas  s p p .  

Chlorophy ta  

E u g l e m p h y c e a e  

Euglena c.f. 

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

Distephanus spp  . 30 

C i l i a t a  

10 
1700 

10 20 20 1 0  - - 
290 150  130 40  130  30 

I, - 
20 

Uesodin ium  rubrum 
S t r o m b i   d i  urn s p p  . 

T i n t i n n i d a e  

S t e n o s m e l l a   s p p .  
T i n t i n n o p s l s   s p p .  

* 
20 
20 10 

- 
c 

S u c t o r i a  

hachiscia app. 

Niscellaneous . 

31 0 J 50 160  260 70 1 0  - 
- 5  

_. Vnldentificd cell 90 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STAT ION V I  I 

31 Hay 1974 

Data Expressed as Total Count/100 ml 

Depth i n  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  

Cocconeis s p p .  
Me1 osira s p p  . 
Navi c u l  a s p p  . 
N i t z s c h i a   s p p .  
N .  closterium 
P l e u r o s i g m a   s p p .  
T h a l a s s i o s i r a   s p p .  

- 20 50 10 - - - - 
10 - - 80 50 - - - 

31 0 190 280 35 0 190 10 20 
230 120 300 420 80 - 20 

30 20 30 10  
80 60 150 110 70 1 0  - 
20 10 - - - - 40 - 

- - 
- - - - - I 

Chrysophyceae 756500 596500  694200  596500  596500  16020  19580  338200 

Dinophyceae 

G1 enodini urn s p  . 
Gymnodini urn s p p  . 
P e r i d i n i  urn s p p .  

124600  14240 17800 16080  3560 1780  3560 5 3 4 0  Cryptophyceae  

Chlorophyta  

I) Chlorophyceae  

U l o t h r i x   s p p .  

C y a m p h y t a  

O s c i l l a t o r i a  c .  f. 

C i l i a t a  

Uesodinium rubrum 
Strombid ium  spp .  

- - - 10 10 - 
10 160  720  1720  280  10 20 

- 

T i n t i n n i d a e  

S t e n o s m e l l a   s p p .  20 1 0  20 20 30 - 
e 

S u c t o r i a  

1 0   1 0  100 480 20   10  
m 

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

- fliliscellaneous 

I 
U n i d e n t i f i e d  cells 10 30 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES 

Data Expressed a s   T o t a l  CountllOO m l  

STATION V 

18 July 1974 

Depth i n  Metres 

Chrysophyta  

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

B i d d u l p h i a   s p p .  
Chae toceros s p p .  
Cocconeis s p p .  
C o s c i n o d i s c u s   s p p .  
t e p t o c y l i n d r u s   s p p .  
L i c m p h o r a   s p  . 
Na vi  cul a s p p  . 
Nav icu lo id   d ia tom 
Nitzschia s p p .  
N .  C l o s t e r i u m  
Rhiwsolenia s p p .  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae  

Dinophyceae 

Cera  ti urn s p p  . 
c. f u s u s  
Coch lod in ium  spp .  
D i n o p h y s i s   s p p .  
G lenod in ium  spp .  
Gymnodinium  spp. , 

Cyst of Gymnodinium  spp.  
P e r i d i n i  urn s p p .  
Prorocen t rum  spp .  

Cryp tophyceae  

R h o d o m ~  s s p p  . 
Sllicoflagellata 

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

C i l i a t a  

Mesodinium  robrum 
S t rombid ium  spp .  
S. strobilis 
U n i d e n t i f i e d  c i l iate  
U n i d e n t l f i e d  c i l i a t e  

Tiotinnidae 

Stenorme1 1 a .spp, 
¶'intinnopsis app. 

S u c t o r i a  

bachiscia spp.  

- 
160 

200 
60 

40 

20 
30 

4950 

- 

- 

- 
36  31  20 

21 0 
30 

60 
21 70 
160 

6 00 
60 

12460 

961 20 

- 

- 

40 

1310 
170 
120 

80 
- 

- - 

110 

10 
190 
30 

220 
220 
10 
50 

10680 
40 

11 0 
7700 
50 

307940 

f 80 
80 

70 
540 
70 

- 

c 

5 30 
20 

26700 

101 460 

50 

1310 
41 0 
30 

10 
- 

- 
30 

190 

200 

250 
40 

60 
1780 

30 

5660 
60 

283020 

- 
- 

- 

- 

160 
40 

120 
510 
150 

480 
10 

3560 

60520 

- 

- 

10 

1426 
460 
70 - 
60 

40 
- 

180 

250 
10 
330 
70 

20 
1780 
20 
30 

71 30 
100 

240300 

- 

160 
30 - 
40 
110 
150 

320 
- 
- 

10680 

46280 

40 

1010 
240 
40 

60 
- 

30 
- 

140 

10 
390 

340 
90 

10 
1780 

20 
40 

9250 
140 

- 

90780 

90 
20 

40 
90 
110 
10 
290 

- 

- 
3560 

35600 

20 

380 
200 
50 

50 
- 

- 
30 

. -  

70 

- 
41 0 
50 
380 
120 

20 

80 
40 

7110 
90 

872200 

- 
- 

10 

20 
20 

120 
10 

190 

- 

- 
- 

1780 

89 00 

- 

30 
BO - 
60 
40 

10 
- 

- 

- 
100 

540 
40 

10 

40 
40 

391 0 

- 
- 
- 

- 
69420 

- - - - 
90 
10 
10 
50 - 

71 20 

- 

20 

50 
170 - 

30 
- 

40 - 

30 

- 
160  

460 
50 

- 
- - - 
30 
20 

4420 
80 

44500 

- - - - 
40 - 
90 
- 
- 

3560 

- 

- 

60 
130 - 

30 
- 

40 - 

- 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES 
~ ~" ~ ~ 

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

STATION V 

18 July 1974 

Depth i n  Metres I 

0 1 2 3 5 10 20 30 

Y Hiscellaneous 

Unidentified cell 
Y 

10 60 1 9 0  140 1 8 0  70 70  50 

8 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STATION VI 

18 Ju ly  1974 

Data Expressed as Total Count/100 ml 

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bdcilldriophyceae 

C h e  toccros  spp. 
Cocconeis  spp. 
Coscimdiscus spp. 
Melosira sp. 
Navicula  spp. 
Nitzschia s p p .  
N. closterium 
P1 eurosigrna  sp. 
Rhi wsol enia  spp. 
Theldssiosira  spp. 

Chrysophyceae 

Di  nophycea  e 

Cera tium s p p .  
Dinophysis  spp. 
Glenodinium  spp. 
Gymnodinium  spp. 
Gymnodiniurn  cyst 
Peridinium  spp. 

Cryptophyceae 

Rhodonwnas  spp. 

Silicoflagellata 

Distephanus s p p .  

Ciliata 

Hesodiniwn  rubrum 
Strombidium  spp. 
S. strobilis 

TintiMidac 

Stenosmella 

Suctoria 

Trochiscia  spp. 

Uiscellanwus 

Unidentified cell 

- 
10 
20 

40 
- 
- - - - 

20 

178000 

- 
10  
90 
330 

270 
- 

26700 

92560 

- 

10 
850 - 

50 

20 

30 

- 
10  
360 
10 
30 
30 - 

51 0 
20 

53400 

- 

40 - 

20 

180 

5340 

- 
- 

32040 

80 

60 
160 - 

10 

30 

10 

- 
10  
380 - - - - 
30 0 
10 

105020 

- 

20 - - - 
180 

71 20 

16020 

- 

50 

90 
50 
60 

l d  

30 

30 

- 
370 

10 

- 
- 
- - - 

260 - 
83660 

10 - - 
30 

90 

8900 

- 

26700 

10 

80 
60 

1 0  

20 

30 

10 

420 
- 
- - - 
10 

90 
- 
- 

101460 

- - - 
30 

80 
- 

8900 

14240 

10 

40 
40 
20 

- 

- 

. -  10 

. -  

30 

250 
- 
- - 
60 

10 
20 

- 

- 
94340 

- - - - 
50 
- 

5340 

8900 

10 

10 
50 - 

10 

- 

10 
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NEROUTSOS lNLET PHYTOPLANKTON SAMPLES STATlON V I  I 

~~ ~ 

18 July 1974 

Data  Expressed as Total  Count/100 nl 

0 1 2 3 . 5  10 20 30 

Chrysophyta 

Baci l lar iophyceae  

Amphora spp  . 
Cocmneis spp. 
Coscinodiscus  spp.  
L i  cmophora spp  . 
ne1 osira spp  . 
Navicula  spp. 
N i t z sch ia   spp .  
N .  closterium 
Okedenia spp. 
Pleurosigma spp. 
Thalassionema  spp. 
Thalass ios i ra   spp .  
Unidentified f i l a m e n t  

Chrysophyceae 

Dinophyceae 

Dinophysis   sp.  
G1 enodini um spp. 
Cymnodiniurn spp. 
Peridinium  spp.  

Cryptophyceae 

Rhodonwnas spp. 

Chlorophyta 

Ulothrix spp .  

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

Distephanus  spp. 

C i l i a t a  

Uesodinium rubrum 
Strombidium  spp. 

T i n t i n n i d a e  
-. 

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

Suc tor ia  

. Trochiscia spp .  

Misce l laneous  

Unidentified cell 
Bacteria 

40 

20 
20 

550 
30 0 
30 
10 

1 PO 
70 

120 

- 
- 

- 
115700 

10  - - 
10 

71  20 

71 20 

160 

10 

- - 

- - 

- 

- - 

- 10 
20 - 
80 260 

10 - 
80 40 
40 - 
10 
20 30 
10 - 
60 20 

450 - 

- - 

- - - 

94340  65860 

- - - 
30 50 
40 70 

- 

1780  1780 

14240  19580 

10 - 

90 40 
150 100 

130 20 

- 100 
* .  

- 
2 30 - 

70 
10' 

- 

- - 
10 - - - 

48720 

- - 
20 
50 

5340 

7120 

180 

- 

30 
50 

- - 

30 

70 - 

231  40  14240 

- - - 
20 20 
40 30 

- 

3560 1780 

3560 .. 

- 10 
10  10 10 10 

- - 

10 - 
. -  

30 - 10 - 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

25 September 1974 

Data Expressed as Total Count/100 ml 

Depth i n  Metres 

Chrysophyta 

Bacillariophyceae 

Cocconeis  spp. 
Coscimdiscus spp. 
teptocylindrus  sp. 
Navicula  spp. 
Nitzschia  spp. 
N. closterium 
P1 eurosigma  sp. 
Thalassiosira  spp. 

Chrysophyceae 

Dinophyceae 

Amphidinium  spp. 
Cera ti um spp. 
c .  f u s u s  
Cochlodinium  spp. 
Dinophysis 
Dinophysoid  cell 
Glenodiniwn s p p .  
Gymnodinium  spp. 
Gymnodinoid  cell 
Oxytorum s p p .  
Peridinium  spp. 
Prorocen t r u m  spp . 

Cryptophyceae 

Rhodomnas spp. 

Chloroph y ta 

Chl  oroph  ycea e 

Biflagellate cell 

Euglenophyceae 

Euglena  c.f. 

Silicoflagellsta 

bistephanus s p p .  

Radiolaria 

Dictyophimus rp. 

10 

BO 
30 
10 

- 
- 

- - 
291920 

10 
30 - 
10 

90 
10 
30 
10 
20 

- 
- 

- 
35600 

1192600 

- 

140 

- 

10 

10 

10 
30 
10 

30 

- 
- 

- 

201140 276900 213600 

- 10 - 
260 370 350 
20 10 - 
10 - 10 
40 30 20 

100 40 80 

10 10 40 
10 
30 10 - 70 30 

- - - 
- - - 

- - - 

23140 19580 12460 

94340 169540 113920 

- 10 - 

40 10 60 

- 
20 
10 
10 
10 
10 
10 
20 

101 460 

100 
- 
- 

40 
50 

- - 
10 - - - 

3560 

23140 

- 

120 

10 

~. - 
. -  

20 
10 

10 
40 

- 

- - 
85440 

10 
70 - 
40 
10 
10 
30 
20 
20 

20 
- 
- 

8900 

71 20 

- 

40 

- 

- 

- 
10 - - 
30 
10 

20 

40940 

- 

- - 
10 
30 
10 
110 - - - 
20 - 

35600 

71 20 

- 

90 

- 

- 
- - - 

20 

10 

48060 

- 

20 - - 
20 

10 
80 

- 

- 
- 

10 
10 

8900 

- 

1780 

- 

100 

- 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES 

Data Expressed as Total Count/100 ml 

C i l i a t a  

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Tint innidae 

a 

STATION V 

25 September 1974 

#HI 

Uesodiniwn rubrwn 
Strombidium s p p .  
S. s t r o b i l i s  
U n i d e n t i f i e d   c i l i a t e  
U n i d e n t i f i e d   c i l i a t e  

Stenosmella s p p .  
Tintinnopsis s p p .  

Miscellaneous 

Unident i f ied cell 
Unident i f ied cell 

50 130 - 100 
120  120 160 160 

1 0  - - - 

50 - 

10  40 30 
10 - - 

40 50 60 - 10  40 

10 - 
10 - 

150 100 
40 20 

10  
300 160 

- 
- 

1 0  
- - - 20 

20 - 

80 
1 0  

10 - 

50 
10 

. . . . .  
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V I  

25 September 1974 

I Data Expressed as  Total Count/100 m l  

Depth i n  Metres 

0 1 2 3 5 10  20 30 I 

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

Amphora s p p  . 
Bacter ias t rurn  s p p .  
Cocconeis   spp .  
Cosc inodiscus   spp .  
L e p t o c y l i n d r u s  s p p .  
Licnwphora s p p .  
We1 osi ra s p p  . 
Navicula   spp .  
N i  t zschia s p p  . 
N . cl os teri urn 
Skeletonema costa turn 
T h a l a s s i o s i r a   s p p .  

- 
" 

30 
1 0  
30 

1 0  
20 

- 

- 
10 
- 

Chr ysoph  yceae 322180  167320 85440 62300 24920 40940  56960  99160 I 

Dinophyceae 

Cera ti urn spp .  
D i m p h  y s i s  s p p .  
Gl enod i  ni urn spp . 
Gymnodinium  spp. 
Gymnodinoid cell 
Oxytoxum  spp. 
Per id in ium  spp .  
Prorocen trum s p p  . 

40 
1 0  
80  

50 
60 
5 0  
20 

120 

1 0  
1 0  

- 

60 
70 
40 

90 
70 
70 
20 

330 

10 
50 

- 

160 
110 

8 0  

54 0 
20 
30 

170 

- 

40 
50 
60 
10 
20 

1 0  
40 

- 300 
10  
20 ' 

50 

1 0  
- 

Cryptophyceae 16020 16020 71  20 8900 7120 8900 8900 

Rhodomoms  spp . 21 360 16020 16020 16020 1780 71 20 71 20 

C N  o m p h  y t a  

Euglenophyceae 

Euglena c. f. 80 8 0  40 120 

30 1 0  i0 1 0  

80   40  110 - 
S i l i c o f l a g e l l a t a  

Dis tephanus  spp .  - 20 - 10 

R a d i o l a r i a  

Dictyophimus  spp.  
P l e c t a c a n t h a   s p .  . 

IC C i l i a t a  

Mesodinium rubrum 
S trombi d i  um spp . 
U n i d e n t i f i e d  ciliate 

70 40 50 20 
4 70 370 250 150  

30 - - - 
30 30 30 2c 

- 200 1 8 0  250 17C - 10 - 1c  m 

. . . . . . . . .  . .  . . . . . . .  . . . .  II 



II 

NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STATION V I  

25 September 1974 

Data Expressed as Total Count/100 ml 

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Stenosmella s p p .  
Tintinnopsis spp. 

Suctoria 

Miscellaneous 

Unidentified  cell 
Unidentified  cell 

- - 10 10 10 10  10 - - 10 - 20 10 20 - - 
20 - - - 20 10 1 0  - 

20 20 40 30 70 40 6 0  - 
20 10  - 30 - 10 10 10 
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NEROUTSOS INLET PHYTOPLANKTON SAWLES STATION VI1 

September 1974 

Data Expressed  as  Total  Count/100 m l  * 
Depth I n  Metres 

0 1 2 3 5 10 20 30 

I 

4 

I 

m 

I 

m 

Chrpophy ta  

Bacillariophyceae 

Achnanthes  spp. 

Bacteriastrum  sp.  
B iddulphia   aur i   ta  
Cocconeis  spp. 
G r a m  tophora  sp.  
Leptocyl   indrus  spp.  
Melosira spp. 
Navicula spp. 
Ni t zsch ia   spp .  
N. c los t e r ium 
Pleurosigma  spp. 

Ampbra  sp.  

Chrysophyceae 

10 
- 
- 

10 

10 
- 

10 - 
10 
40 

- 

- - 
140 
130 

- 
- 

80 

10 - 

200 
31 0 

10 
60  

140 
50 
20 
60 

20 
190 

20 
20 

11 7480 142400 135280 250980 67640 28480 26700  16020 

Dinophyceae 

Dinophysis  spp. 
G 1  enodini um spp  . 
Cymmdinoid cell 
Peridinium  sp.  
Pouche t i a  spp .  
Prorocentrum  spp. 

10 
110 

20 
20 

10 
80 

1 0  
20 

Cryptophyceae 

R h o d O m M  S Spp . 
8900 12460 8900 23140 5340 7120  10680 1780 ., - 3560 71 20 1780 8900 3560 

Chlorophyta 

Eugl enophyceae 

Euglena c . f .  - 10 10 4 0  50 20  30 
L 

Radiolaria 

Dictyophimus  spp. 
Plectacantha sp. 

C i l i a t a  

40 30 50 - 20 10 - 10 
340 260 760 790 370 2 70 160 80 

L 

- - - - - - 1 0  - 
Nesodinium  rubrrn 
Strombi  di  urn s p p  . 
U n i d e n t i f i e d  c i l ia te  

N n t i n n i d a e  

Stenomella s p p .  
Tin t innops i s  spp .  

.. . . . . . . . . . . . . . . . . . . . . . . , . , , , . . 

IL 
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NEROUTSOS INLET PHYTOPLANKTON W L E S  STATION V I 1  

September 1974 

Data Expressed as Total Count/100 ml 

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Suctoria 

lIZochiscia s p p .  20 10 1 0 .  10 - - 1 0  - 
Niscellaneous Y 

Unidentified  cell 
Unidentified  cell 

Bacteria 
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I 
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I 

I 

NEROUTWS  INLET  PHYTOPLANKTON  SAMPLES 

Data Expressed a s  Total  Count/100 m l  

STATIOl ;  V 

May 1975 

~ ~~ 

qepth in Metres 
~ ~~ ~~ 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

Achnanthes  spp. 
Amphora  spp . 
Cocconeis  spp. 
Coscinodiscus  sp. 
Fragilaria spp. 
Crammatophora  sp. 
Licmophora  spp . 
Uelosira  spp. 
Navicula  spp. 
Ni t zschi a spp . 
N. closterium 
Planktoniella  sp. 
Pleurosigma  spp. 
Skel  etonerrd  costa  turn 
Thalassiosira  spp. 

Chrysophyceae 

Dinophyceae 

Cachlodini  um  spp. 
Clenodinium  spp. 
Cymnodinium  spp. 
Gymnodinoid  cell 
Oxytoxum  spp. 
Peridinium  spp. 

Cryptophyceae 

Rhodomonas  spp. 

Chlorophyta 

Eugl enophyceae 

Euglena  c.f. 
Phacus e. f . 

Cyanophyta 

Cyanophyceae 

- - 
20 - 
- - 

40 - 
70 
80 
40 - 
30 

1900 
20 

81 3460 

00 
540 
20 

10 
10 

33820 

- 

1 0  - - 
10 - - 
- - 
30 
50 
10 - - 

1520 
40 

784980 

80 
190 

20 

10 

35600 

- 
- 

1 0  

60 
- 
- 
- - 

70 
30 
60 

120 
30 

10 
2640 
20 

- 

893560 

40 
400 - 

10 

10 

19580 

- 

20 

30 
- 
- - - 

70 

70 
140 

20 

10 
1370 
30 

- 

- 

473480 

7 0  
140 - 

- - 
10 

12460 

140620  140620 129940 621220 

1 0  - - 
10 

70 
30 
382 - 
l G  
1 0  

136C - 
33c 
620 
50 - 
60 

10:' 
8; 

220720  170880 112143 2452,' 

10 20 10 - 
90 10 70  70 - - 10 1 0  - - 20  - - - 10 - 
10  10 20 - 

17800 14240 8900 3 780 

58740  48060 3560 - 

Oscillatoria c.f. - - 500 - - - 
Sllicoflagellata 

Distephanus  spp. 170 180 150 60 90 10 

P 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

May 1975 

Data Expressed as Total Count/100 m l  

Depth i n  Metres 

0 1 2 3 5 10 20 30 

C i l i a t a  - 
D y s t e r i a   s p p .  
l lesodinium  rubrum 
S t e n o s m e l l a  s p .  
Strombidium s p p .  
T i n t i M o p s i s  s p p .  
U n i d e n t i f i e d   c i l i a t e  
U n i d e n t i f i e d   c i l i a t e  

S u c t o r i a  

h o c h i s c i a  s p p .  

U i s c e l l a n e o u s  

U n i d e n t i f i e d  cell 

B a c t e r i a  

230 220 50 40 50 EO 1 0  - 
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NEROUTSOS INLET  PHYTOPLANKTON  SAMPLES  STATIOK V I  
~~ 

Data Expressed as Total Count/100 ml 

Hay 1975 

I 
Depth i n  Metres 

0 1 2 3 5 10 20 30 

I 

Y 

I 

C h r y s o p h y t a  

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 p .  
Amphora   spp .  
C o c c o n e i s   s p p .  
C y c l o t c l l a   s p p .  
F r a g i l a r i a   s p p .  
L i c m o p h o r a   s p p .  
He1 os Ir a s p p .  
N a v i c u l a   s p p .  
X i  trschia s p p  . 
N .  c l o s t e r i u m  
P l e u r o s i g m a   s p p .  
P1 ank  toni e l  1 a s p p  . 
S k e l e t o n e m   c o s t a t u n  
Thal a s s i o s i r a  s p p .  

C h r y s o p h y c e a e  

D i n o b r y o n   s p .  

D i n o p h y c e a e  

C o c h l o d i n i u m   s p p .  
G l e n o d i n i  um s p p .  
Gymnodini  um s p p .  
G y m n o d i m i d  cell  
O x y t o x u m   s p p .  
P e r i d i n i u m   s p p .  

C r y p t o p h y c e a e  

RhOdOnWMS S p p .  

Chlorophyta 

E u g l b n o p h y c e a e  

E u g l e n a   c . f .  

20 - 
30 1 0  

170 90 - - - - 
30 60 - 30 
70 70 
70 200 
10 30 
50 8 0  

- 
1 0  
20  

10 
20 
10 

1 0 0  
1 8 0  

1 0 0  

- 

- 

- - - 10 
10 20 

1780 1780 - 1 0  
2 0  - 
70 - 
70 1 0 0  
1 0   2 0  
1 0  2 0  

2400 880 
20 30 

776080 124600 

- - 

- - 

10 - 
40 - 
50 
6 0  

6 0  10 

10 
1 0  
10 
30 

1 7 0  
10 
1 0  
1 0  

180 
40 

- - 
20 

30 
90 
20 
40 

- 
4 0  

190 - 
- 

1 0  
190 

2 0  

a 

- - - - 
2810 2880 3830 21 70 

50 110 100 1 8 0  

165540  1911720  1747960  1639380 37380 21 360  

4 0  
50 
20 

40 
- 

10 
20 - - 
10 

60 
30 
20 

30 
2 0  

- 

1 0  
50 
2 0  
10 
1 0  

30 
60  
10  
8 0  
30 
20 

4 0  
80 

20 
- 

- 
30 

I 

391  6 0 51620 40940 

24920 

42720 33820 5340 5340 1780 

10680 21 360 32040 14240 7120 3560 3560 

30 10 50 10 50 30 30 20 

Cyarwphy ta  

u Cyanophyceae  

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

10 20 - 1 0  10 D i s t e p h a n u s   s p p .  
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NEROUTSOS INLET PHYTOPLANKTON SAFPLES STATION VI 

Hay 1975 

Data Expressed as Total Count/100 ml 

Depth i n  Metres 

0 1 2 3 5 10 20 30 

D y s t e r i a   s p p .  
Wesodini  um rubrum 
Strambidium  spp .  
S .  strobili5 
T i n t i M O p S i S   s p p .  
U n i d e n t i f i e d   c i l i a t e  

10 
1 4 0  

1810 
10 
40 

140 

10 
190 

1720 
10 
60  
230 

10 - 
170 120 
110 420 
10 10 
10  10 

130 - 

- 
200 

1520 - 
70 

220 

2 30 
1480  

10 

250 
- 

S u c t o r i a  

T r o c h i s c i a   s p p .  90 180 2 30 260 50 20 10 

Miscellaneous 

U m ' d e n t i f i e d  cell  
U n i d e n t i f i e d  cell 

60 
10 

40 - 30 

B a c t e r i a  X X X X 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION VI1 
-~ -~ ~ 

Data  Expressed as   Tota l   Count /100  m1 

May 1975 

CJuysoph y t a  

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

A m p b r a   s p .  
B a c t e r i a s t r u m  sp. 
C o c c o m i  s s p p  . 
C o s c i n c d i   s c u s   s p .  
F r a g i l a r i a   s p p .  
Licmophora  spp. 
l l e l o s i r a   s p p .  
Nav icu la   spp  . 
Nav icu lo id  cell 
N i  t z s c h i a  s p p .  
N .  c l o s t e r i u m  
Plcurosigma  spp.  
S k e l e t o n m a   c o s t a t u n  
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 l l a m e n t  
u n i d e n t i f i e d   f i l a m e n t  

Chrysophyceae 

D i  m p h  ycea e 

Coch iod in i  um spp .  
Clencdin ium spp.  
Cymnodi n i  urn s p p .  
Cymnodinoid cell  
vxy toxum s p p .  
P e r i d i n i u m   s p p .  

Cryptophyceae  

Rhodonwnas  spp. 

Chlorophyta 

Chlorophyceae  

U n i d e n t i f i e d  cell  

Euglenophyceae 

Euglena c . f .  

C i l i a t a  

Did in ium  spp .  
D y s t e r i a   s p p .  
l lesodinium  rubrum 
S tenosmc l la  s p p .  
S t r o m b i d i w n   s p p .  
T i a r i n a   s p p .  
T i n t i n n o p s i s   s p p .  
U n i d e n t i f i e d  c i l i a t e  
U n i d e n t i f i e d   c i l i a t e  

10 - - 
10 - - - 10 10 - 10 - 
30 10 - - 20 - 
90 60 30 

170  100 60 - 30 10 
20  6 0  50 

960 2490 1 7 3 0  
50 70 140 - - 240 - - 500 

- - - 

- - - 

- - 
10 - - 
10 
10 
80 

60 
30 
40 

1920 
90 

- 

II 80 
40 
10  
90 

230 

70 
370 
20 
50 

- 
- 

- 

- - 
- 

330 
1780 

70 
10 
1 0  

190460 142400  165540 81 880 64080 64080  17970 

10 
120 

50  

5 0  
80 

- 
5 0  

130 
30 
10 

350 
30 

20 
70 
10 

1 3 0  
- 

30 
40 - - 
10 
10 

I 50  100 
30 50 

- 10 
30 2 0  

- - 

8900 3560 7120 71 20 8900 8900  3560 

1780 

- 

550 

50 
30 

150 

4 720 
- 
- - 

380 - 

- 

970 

120 
10 

350 - 
6990 

20 
50 

240 
10 

200 - - 

I 
1240 110 40 0 

80 
30 

250 

6 730 
20 
60 
230 

- 

- 

20 
10 

130 

1210 

50 
50 

- 
- 
- 

- 
30 
10 

130 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION VI1 

May 1975 

Data Expressed as T o t a l  Count/lOO m l  

9 p t h  i n  Metres. 

0 1 2 3 5 10 20 30 

Suctoria 

Trochisci  a s p p .  

Wisce l lanmus  

U n i d e n t i f i e d   c e l l  
Unidentified cell 

40 210  150 150 80 30 

90 40 - 10 

60 

1 0  - 
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I) 
NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

June 1975 

Data Expressed a s  Total  Count/100 ml 

Depth  in Metres 
0 

II 

a 

Chrysophyta  

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

Amphiprora   sp .  
Cocconeis  s p p .  
C h a e t o c e r o s   s p p .  
C y c l o t e l l a   s p p .  
L icmophora   sp .  
Me1 os i r a   s p p  . 
Nav icu la   spp  . 
N i  t z s c h i a   s p p .  
N. closterim 
P3eurosigma s p p .  
Ske le tonema   cos ta tum 
T h a l a s s i o s i r a   s p p .  

Chrysophyceae 

Dinophyceae 

Coch lod in i  um s p p .  
G lenod in ium  spp .  
Oxytoxum  sp .  
P e r i d i n i u m   s p p .  

Cryptophyceae  
Rhodomnas  s p p .  

- 
40 
90 - 
10 
20 

6 
170 

20 

890 
20 

- 

- - 
- - 

50 - 
1780 - 
20 40 
20  40 
60 60 - 20 
90 - 
300 1590 

- - I 

50 
80 
10 

1250 
20 

- 
10 
so 
10 

60 

10 
450 
10 

- 
160 
20 

199360 30260  158420 391 6 0  14240 33820 37380 320CC 

40 
40 

20 

I 44500 
8900 

8900 16020 
3560 1780 

3560 - 3560 
5340 

8900 - 1 7 8 s  
1780 

Cnlorophyta  

Chlorophyceae  

V l o t h r i x   s p p .  
U n i d e n t i f i e d  cell 
u n i d e n t i f i e d  cell 

330 - 
10 1 0   1 0  
220 - - 

l ug lenophyceae  

Euglena c . f .  40 71 0 80 10  20 30 10 10 

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

Di s t ephanus   spp .  50 - 20 30 

C i l i a t a  

Mesodinium  rubrum 
S t e m s m e l l  a s p p  . 
S t r o m b i d i u m   s p p .  
T i n t i n n o p s i s   s p p .  
U n i d e n t i f i e d   c i l i a t e  

61 0 - 
3 30 
20 

- 
10 
20 - 
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NEROUTSOS I N L E T  PHYTOPLANKTON SAMPLES STATION V 

June I975 

Data  Expressed as Total Count/100 ml 

F p t h  i n  Metres. 

0 1 2 3 5 10 20 30 

Suctoria 

hochiscia s p p .  

Niscellaneous 

Unidentified  cell 

Bacteria 

- 10 30 20 

10 

X 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION VI 

June 1975 

Data Expressed as Total Count/100 m l  

Oepth 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  

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 c i n o d i s c u s   s p p .  
F r a g i l a r i a   s p p .  
Nav icu la   spp .  
N i t z s c h i a   s p p .  
N .  c l o s t e r im 
Plcuros igma  spp .  
Ske le tonema  cos ta twn 
T h a l a s s i o s i r a   s p p .  

Chrysophyceae 

Dinophyceae 

G1 enodi   ni  urn s p p .  
P e r i d i n i u m   s p p .  

Cryptophyceae  

Rhodomnas   spp  . 
Chlorophyta 

Euglenophyceae 

Euglena c . f .  

Cyanophyta 

Cyanophyceae 

Oscillatoria c.f. 

Silicoflagellata 

Distephanus sp. 

C i l i a t a  

S trumbidium  spp .  
U n i d e n t i f i e d   c i l i a t e  

1 0 0  
10 
10 - 

6 0  
20 
20 

10 
70 
30 
20 

4520 
30 

- 
8 0  
10 
10 

8 0  
90  
1 0  

1 8 5 0  
1 0  

- 

- 

1 8 0  
1 0  
2 0  

90 
1 7 0  

50  
6 0  

571 0 
10 

- 

30 20 

- - 
30 - 
40 3c 
40 20 
10 - 

2570  300 
20 - 
- - 

24920 110360 12460  553580  412960  688860 12816;  37383 

3560  3560 - 21360 10680 14240  8900 3566 

- 10 40 10 10 

20 100 1 0   1 7 0  40 40 7 0  50 - 10 10 20 10 1 0  2 0  10 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION VI1 

June 1975 

Data Expressed as Total  Count/lOO ml 

I ,Depth in  Metres 

0 1 2 3 5 10 20 30 

I Chrysophyta 

& c i l l a r i o p h y c c a c  

Amphora s p p .  
Cocconeis   sp .  
C y c l o t e l l a   s p p .  
Licmophora s p .  
t e p t o c  y l  i ndr us spp . 
We1 os i ra spp  . 
Navicula   spp .  
Nitzschia s p p .  
N .  closterim 
Pleurosigma  spp.  
Skeletonema  costatum 
T h a l a s s i o s i r a  s p .  

Chrysophyceae 

D i n o b r y o n  sp. 

Dinophyceae 

Clenodinium s p p .  
oxytowum spp .  
P'eridini LUG s p p .  

Cryptophyceae 

Rivdonwnas 

Chlorvphyta 

Chlorophyceae 

U n i d e n t i f i e d  cell 
U n i d e n t i f i e d  cell 

Eugl enophyceae 

Euglena c.f. 
Phacus c . f .  

Cyanophyta 

Cyanophyceae 

AMbaem c.f. 

C i l i a t a  

D y s t e r i a   s p p .  
Uesodinium rubrum 
Strombidiurn  spp. 
U n i d e n t i f i e d  c i l ia te  
U n i d e n t l f i e d  c i l ia te  

10  10 - - 
- 

60 

110 
370 
20 

1530 

- 

- 
- 

- - - 20 
90 21 0 
220 160 

770 720 
60 170 - 10 

- - 

- - - 10  
90  90 
70 100 
10 10 
320 180 
160 20 - - 

130 
180 
IO 

1440 
50 - 

4930600  2242800  2634400  254500  1530800  2906740  1459600 2€878fi 
5 

49840  30260  78320  55180  28480  19580  30260  8900 

1780 - - 1780 - 1780  10680 - 

180 - 
160 30 

- - 
70 80 

10 - 
10 - 10  90 - - 40 - 30 60  - - 

11 90 

- 
20 
82 0 
30 
40 

830 1630  460 

10 
20 

21 0 
390 

6 0  40 
60 - 
430 550 

1220 970 

40 
50 

68 80 
1120 - 

- - - 
30 40 20 
370 90 30 
900 30 - 
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NEROUTSOS I N L E T  PHYTOPLANhTON SAMPLES STAT I ON V I  I 
~ ~~ ~~ 

Data  Expressed as Total Count/100 ml 

June 1975  

D e p t h  i n  Metres * 

0 1 2 3 5 10 20 30 
~~~~~ 

Suctoria 

Trochiscia spp. 

Niscellaneous 

Unidentified cell 

Bacteria 

10 - - - 10 30 60 20 



- 85 - 
NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

July 1975 

Data Expressed as Total  Count/100 ml 

I Depth i n  Metres 

Chrysophyta 

Bacillariophyceae 

Achnanthes  spp. 
Cocconcis s p p .  
Cosci nodi scus spp . 
Cyclotella  spp. 
Li  cmophora  spp. 
nelosira spp. 
Navicula  spp. 
Nitzschia  spp. 
N. closterium 
Skel etonema  costa turn 
Thalassiosira s p p .  

Chrysophyceac 

Dinophyceae 

G1 modi N um s p p  . 
Gymnodinoi d cell 
Peridiniurn  spp. 

Cryptophyceac 

~ o m n a s  spp. 

Chl  orophy ta 

Chlorophyceae 

Ulothrix  spp. 

Euglenophyceae 

 bugle^^ c.f. 

Silicoflagellata 

Distephanus  spp. 

Ciliata 

Hesodinium  rubrum 
Strombidium  spp. 
5 .  strobilis 
Tintinnopsis spp. 
Unidentified cil iate 
Unidentified  ciliate 

Suctoria 

Trochiscia s p p .  

Miscellaneous 

20 - 
20 - 
20 10  

1780  8900 

40 
10 - 

280  620 

- - 

- - 
410 200 

30 50 

- 
10 
10 - - 
30 
20 

290 
10 

170 
50 

649700  487720  439660  338200 

- - 
10 30 

3560 1780 - - - - 
- 10 

280 310 - 10  
70 140 
10 60 

154860  131720 

- 
20 
10 

3560 
20 

20 
200 

10  
1440 

20 

- 

51620 

- 
10 
10 

178C 

- 
10. 

290 
1 0  

800 
20 

35600 

180 80 - 30 1 0  30 10  - 
50 40 - 1 0  - 20 - - 

130 80 30 10 - 30 - 30 

224280  160200  174440  190460  131720 56960  3560 3560 

120 250 - - - 20 - 

a 

c 

210 140 120  260  140 100 50 10 * 

Unidentified  cell - - - 20 - 110 10 - 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES  STATION V I  

July .1975 

Data Expressed as Total Count/100 ml 

!Depth i n  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  

Unphiprora   spp .  
Chaetoceros s p p .  
Coccone i s   spp  . 
Coscinodi  scus s p p .  
C y c l o t e l l a   s p p .  
Licmophora  spp.  
lelosira spp .  
N a v i c u l a   s p p .  
X i  tzschia s p p .  
N. closterium 
Pleurosigma  spp.  
Skel   e tonema costa t um 
T h a l a s s i o s i r a  s p ~ .  

Chrysophyceae 

Dinobryon   sp .  

Dinophyceae 

C-rh l  di  ni um s p p  . 
Clenod in ium  spp .  
Gymnodinaid cell 
P e r i d i n i u m   s p p .  

- 
30 
20 

10 
30 
40 
20 - - - 
80 

110 

10 
2380 

30 

- 

- 
40 

- 
40 
10 
40 

10680 - - 
20 

690 
30 
10 

12380 
60 

- - 
20  80 
10 - - 50 

19580 8900 
20 - 

- 
30 

20 
10680 

- 

- 

10 
50 
20  
10 

5 3 4 0  
50 
20 

100 
9 30 

30 - 
14999 

70  

L - 
10680 

20 
70  

570 
20 
30 

10030 
80 

- - 
150 

80 

10  
60 
20 

- 
- 40 

540 880 
10 - 
20 - 

14210 9160 
90 110 

40 
1330 
10 

19160 
60 

- 

1149880  1092920  681740  509080 

10 - - - 
309720 172660 99680 69422 

10 10 - - - - 20 10 
90 80 40  30 70 80 80  40 
10 - 10 20 10 10 - 30 
40  40 90 40 30 10 20 - 

58740  32040  39160  17800  21360  8900  16020  10680 

I 

Cryptophyceae  

Rhodomoms  spp . 121040  78320  81880  49840  39160  21360  17800  10680 

Ch lorophy ta  

C h l o m p h y c e a e  

U n i d e n t i f i e d  cell - - - - 450 - 

180 120 70 130 50 1 0  

50 250  90 60 6 0  100 

- - 

10 10 

80 40  

Euglenophyceae 

Hug1 ena e.  f . 
1 

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

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

C i l i a t a  

Nesodin ium rubrum 
P l a t y c o l a  c.f. 
Stemsmell a s p  . 
S t m m b i d i  urn s p p  . i 

~. 

S. strobilis so 70 40 10 90 30 10 20 

. U n i d e n t i f i e d  c i l iate  2460 2020 1010 1060 470 200 100 50 
U n i d e n t i f i e d  ciliate 570 960 450 380 240 60 - - 
T i n t i M O p S i S   S p p .  10 - - 20 - 10 - 10 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATlON VI 

Ju ly  1975 

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

I D e p t h   i n  k t r e s  

0 1 2 3 5 10 20 30 

S u c t o r i a  

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

Misce l laneous  

U n i d e n t i f i e d  cel l  
U n i  den ti f i  e d  cell  

B a c t e r i a  

A s c i d i a n   t a d p o l e  

X X X X X 

30 10 30 
10 - L 

L 

- .  . I .. 

Y 
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P NEROUTSOS INLET PHYTOPLANKTON S A R L E S  STATION VI1 

July 1975 

Data Expressed as Total Count/l00 ml I 

Y 

I 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

- 
20 

20 
20 

10 

60 
160 

20 
40 

- 

- 
- 

- 

10 10 - 
- 10 - 
30 10 30 - 10 - - 20 30 
20 20 20 - - 40 
40 100 50 
190 240 120 

20 - 20 
3 20 EO EO 
10 10 20 

- - - Achnanihes  spp. 
Amphiprora  spp. 
Amphora  sp. 
Cocconeis  spp. 
Coscinodiscus  spp. 
Fragilaria  spp. 
Licnvphora  spp. 
Melosira  spp. 
Navicula  spp. 
Nitzschia  spp. 
N. closteriurn 
Pleurosigma  spp. 
Thalassiosira  spp. 

Chrysophyceae 

Dinophyceae 

Amphidinium  sp. 
Glenodinium  spp. 
Gymnodinoid  cell 
Oxytoxum  sp. 
Peridinium  spp. 

Cryptophyceae 

Rhodomanas  spp . 
Chlorophyta 

Euglenophyceae 

Xuglena c.f. 

il - 
70 
10 
40 
10 
60 - 
50 
40 

90 

- 
20 

286580  590960  539340  633680  165540  71200  64080  76540 

I 

19580  12460  17800  10680  10680  12460 7120 8900 

3560 8900 7120 7120  5340  5340  1780 534D 

- 10 - 

10 - 10 

- 10 20 

- - 
bilicoflagellata 

Distephanus  spp. 

Ciliata 

Euplotes  c. f. 
Strombi  di urn spp . 
Unidentified  ciliate 
Unidentified  ciliate 
Unidentified  ciliate 

- - 
210 210 
590 820 

640 1050 
- - 

- 10 - 
180 200 2230 
780 690 60 - - 30 
850 1340 100 

Miscellaneous 

Unidentified  cell 
Unidentified  cell 
Collar  flagellate 
Bacteria . I 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES 
- 

" ~ _ ~ ~  ~ 

Data Expressed as Total Count/lOO ml 

STATION V 

August 1975 

~ ~ 

D e p t h  i n  Metres . 
0 1 2 3 5 IO 20 30 

C i l i a t a  

Nesodiniun: rubrum 
Strombi dl  urn s p p .  
Tintinnopsis s p .  
U n i d e n t i f i e d   c i l i a t e  

Hiscellaneous 

Collar f l a g e l l a t e  3560 5340 8900 5340 - 3560 7320 5340 

I 
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I NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STATION Y 

August 1975 

Data  Expressed as Total Count/100 ml 

Depth in Metres’ 

0 1 2 3 5 10 20 30 

Chrysophyta 

BaCilldriOphyCede 

Achndnthes s p .  
Amphiprora  sp. 
Chaetoceros  spp. 
Cocconeis spp . 
Cyclotella  spp. 

Leptocylindrus  spp. 
Navicula  sp. 
Ritzzchid  spp. 
N. closterium 
Pleurosigma  spp. 
Rhiwsolenia robusta 
Thalassiosira s p p .  

GrdnnndtOphora Spp. 

Chrysophyceae 

Dinobryon sp. 

- - 
24920 

- 
10 

40 

10 
20 
10 

10 
50  

- - - 20 - - 
180 180 250 310 260 

20 20 10 50 10 
10 

10  20  20  60 50 
10 30 20  60 40 

- - - - - 
- - - - 

- - 
2 30 

30 
10 

100 
20 

- - 
180 
20 

40 
10  

- 

259880  218940  174440  144180  172660  129940 151300 339720 

Dinophyceae 

CocX odi ni urn sp . 
Dinophysis s p p .  
Glemdin ium spp. 
Gymnodi ni urn sp . 
Cymnodi  noi  d cell 
Peridini um spp. 

Cryptophyceae 

Rhodomoms spp. 

I 

49840  44500  49840  23140  24920  26700  28480  7120 

37380  46280  10680  12460  12460  7120  8900 - 
Chlorophy  ta 

Euglenophyceae 

Eugl end c . f. 850 190 

10 10 

- 30 60 

20 - 10 

Silicoflagellata 

Distephanus  spp. 

Dictyophimus  sp. 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STATION V I  

August 1975 

Oata Expressed a s  Total Count/100 ml 

Depth in Metres * 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

Achnanthes  sp. 
Cocconcis  spp. 
Coscinodiscus  sp. 
Cyclotella s p p .  
Licmphora SF. 
NeLos i ra s p p  . 
Navicula  spp. 
Naviculoid  cell 
Ni tzschia  spp. 
N. closterium 
Rhizosolenia robusta 
Thalassiosira  spp. 

Chrysophyceae 

Dinophyceae 

Dinoph ysi s 
G1 enodini um spp. 
Gyrnnodlmid  cell 
Peridinium  spp. 

Cryptophyreae 

Rhodonwnas 

Chlorophyta 

Euglenophyceae 

EUgleM C.f. 

Phaeophyta 

Unidentified  cell 

Silicoflagellata 

- - - 
12460 - - - 
10680 

110 

20 
30 

- 

291  920 

10 
30 - 
- 

58740 

- - - 
10680 

- 
10 

10680 
120 
10 
30 - 

243860 

- 
30 - - 

35600 

10 
20 

10680 
- 
- - - 

5 340 
130 
10 

10 

201 140 

- 

20 
10 

30 

33820 

- 

21360  30260  23140 21 340 

167320  122820  176220 121053 

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

28480 29580 17800 24920 

19580 7120  3560  3560 

210 400 30 - 10 - - 

20 100 - 60 60 60 30 110 

Distephanus  spp. - 10 - 30 - - 

I, 

Ciliata 

Uesodini urn rubr um 
Stenosmclla  spp. 

. ' StromLidium s p p .  
Unidentified  ciliate 

N i  scell aneouq 

Unidentified  cell 10 - - - - - - - 
. .  . .. Collar  flagellate 1780 - 3560 1780 10680 1780 3560 1780 

e 

I 

6 
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NEROUTSOS I N L E T  PHYTOPLANUON SAMPLES STATION VI I 

A u g u s t  -1 975 

0 1 2 3 5 10 20 30 
~~ 

C h r y s o p h y t a  

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

lchnanthes s p p .  
Amphiprora 
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 .  
C o r e t h r o n   s p p .  
C o s c i n o d i s c u s   s p p .  
C y c l o t e l l a   s p p .  
C y r o s  i gma s p p  . 
N e l o s i 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 .  c l o s t e r l u m  
R h i w s o l e n i a   s p p .  
R. r o b u s t a  
Skel e tonema c o s t a  t um 
T h a l a s s i o s i r a   s p p .  

Chrysophyceae  

D i n o b r y o n   s p  . 
Dinophyceae  

Cochl o d i n i  um s p p  . 
D i n o p h y s i s   s p p .  
C l e n o d i n i u m   s p p .  
Cymnodi ni um s p . 
Cymnodinoid cell 
h c t i l u c a  scintillans 
P e r i d i n i u m   s p p .  

. Cryptophyceae 

Rhodomoms s p p .  

Cyanophyta 

Cyanophyceae 

Anabaena c . f .  
O s c i l l a t o r i a  c. f. 

Phaeoph  y t a 

U n i d e n t i f i e d  cell 

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

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

- - 
10 - 

6030 4970 

- 30 
120 140 

10 - 
20 60 
40 50 

250  250 
1 0  - 
20 - 
20  20 

- - 

- - 

- - 
- - 

240300  293700 

1 0  - 
240 130 
110 110 

1080 120 - 10 
230 110 

- - 

17800 24920 

3560 . 7 1 2 0  

20 
20 

3220 
10 
20 
80 

1780 - 
38 0 
50 

270 - - 
20 

1 0  

158420 

- 

- 

- 
50 
80 - - - 
90 

21 360 

1780 

- - 
1350 - - 

50 
1780 

10 
40 

150 

- 

- 
- - - - 

90780 

- 

- 
30 
40 
10 
50 

10 

71 20 

1780 

- 

10 

1510 

20 
50 

3560 
10 

50 
21 0 

30 
10 

- 
- 

- 

- 
- 

83660 

- 

- 
150 

20 

40 

. 20 

8900 

1780 

- 
- 

- - 
290 - - 

20 

10 

1 0  
3 50 

- 
- 

- 
- 
- - 

20 

56960 

10 

- - 
60 

140 

20 

32040 

1780 

- 

1 0  
10 
80 - 
- 
- 
- .  - 

20 
20 
60  
10  - 
- 
30 - 

329300 

- 

50 

120 

30 

- 
- 
- - 

16020 

5340 

40 30 - 10 10 80 100 200 

- 10 30 100 
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STAT I ON V 1 1 

August 1,975 

Data  Expressed as  Total  Count/100 m l  

Depth i n  Metres 

0 1 2 3 5 10 20 30 

R a d i o l a r i a  

Dictyophimus s p .  

C i l i a t a  

Mesodinium rubrum 
S t e n o s m e l l a  s p p .  
Strombidium s p p .  
U n i d e n t i f i e d   c i l i a t e  
U n i d e n t i f i e d   c i l i a t e  

Uiscellaneous 

U n i d e n t i f i e d  cell  
C o l l a r   f l a g e l l a t e  

I 

20 
1780 

30 - 50 40 30 - 890 3560 - - 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATIOK V 

September  1975 

Data  Expressed as T o t a l   C o u n t / 1 0 0  ml 

Depth i n   M e t r e s  . 

Y 

u 

I 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

Amphora  spp. - 
Biddulphia  longicruris - 
Chae toceros spp . 4070 
encysted  Chaetoceros 40 
Cocconei s spp . - 
Coscinodiscus  spp. 230 
Cyclotella  spp. 3560 
Di tyl urn sp . 10 
Eucdmpi  a spp . - 
Leptocyl  indr us spp. 150 
Li amphora s p p  . - 
Navicula  spp. 40 
Ni  tzschia spp. 1700 
N. closterium 30 
Rhi wso l  eni  a spp. 70 
R. delicatula 400 
R. frdgilissim 10 
R. robusta 20 
Schroederella  sp. 110 
Skeletonema  costatun 2460 
Stephanopyxis  spp. - 
Thalassionema nitzschides 50 
Thalassiosira  spp. 150 
T.  subtilis 160 

Chrysophyceae 1619800 

Dinophyceae 

Amphidini um sp. 
Cera ti urn sp - 
Dimphysis spp. 
rlenodinium  spp. 
Gymnodini  um  spp. 
Gymnodini urn cyst 
Gymnodinoid cell 
Noctiluca scintillans 
oxytoxum  spp. 
Peridinium  spp. 
Prorocentrum s p p .  

Cryptophyceae 

RhodOUWMS Spp. 

Chl oroph y ta 

Buglenophyceae 

Euglena c.f. 10 

10 
20 

1590 
40 
60 
320 
1780 

60 
50 

- 
- 

130 
1810 
60 
70 

860 
* 10 - 

- 
26 30 

100 
300 
36 0 

- 

10 

3470 
120 
30 

21 0 

- 

- - 
60 
390 - 
60 
230 
40 

160 
1470 
10 
20 

340 
10 

140 

- 
- 
* 

- 
50 

2100 
20 
10 

140 
1780 

90 
30 
10 
110 
1110 
40 
40 
960 
10 

- 

- - 
1020 
10 
80 
200 
450 

519760 

- - 
2730 
120 
20 
31 0 - 
90 
570 

100 
2250 
50 
50 

1340 
40 

- 

- - 
1030 

50 
150 

1360 

1842300 

- 

- - 
6 30 
100 
20 
40 - - 
10 

220 

130 
1160 
60 
50 

1070 

- 

- - - 
440 

30 
30 

31 0 

- 

- - 
4530 

90 

240 
356 0 

40 
100 
10 
80 

101 0 
80 
90 

1560 
50 
10 
40 

1490 
20 

100 
740 

- 

- 

- 

- 
10 

21 80 
30 
50 
70 - - - 
60 
10 
90 

990 - 
40 
920 
20 - - 

130 - - 
70 

150 

544680 

il 

a 

784980 1270920 436100 1820940 

- 
10 

160 
500 
30 

140 
10 
80 

200 
40 

- 

10 

20 
21 0 
50 

- 

- 
60 
10 

50 
10 

35600 

- 

- 
10 
160 - - 
50 
30 

30 
10 

10680 

- 

- 
30 

190 - 

- 
20 
160 - 

30 

- 
20 

121 040 37380 21  360 64080 17800 
Y 

7120 12460 7120 5340 1780 1780 10680 

P 

60 10 30 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATlOli  V 

September 1975  

Data Expressed as T o t a l  Count/100 m l  
I Qepth i n  Metres 

0 1 2 3 5 10 20 30 

PJmeophy ta 

Phaeophyceae  

u n i d e n t i f i e d  cell 40 10 

- - 

- 30 

10 - 

40  

- 
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 n  

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

E b r i a   s p p .  

C i l i a t a  

24 0 40 - 
10 - 
20 - 

1 4 0  180 
20 - - 30 

10 - 
110 - 

- - 

1 0  
10 - - 

50 M e s o d i n i  urn r u b r u m  
P a r a f a v e l l a   p a r u n d e n t a t a  
Parundell a sp. 
S t e n t o r  mu1 t i formis  
S t r o m b i   d i  urn s p p  . 
S. strobilis 
T i a r i M  c. f .  
T i n t i n n o p s i s   s p .  
T r i c h o p h r y a  col umbiae  
U n i d e n t i f i e d   c i l l a t e  
U n i d e n t i f i e d   c i l i a t e  

S u c t o r i a  

L T m c h i s c i a   b r a c h i o l a t a  

W i s c e l l a n e o u s  

P l a n k t o n i c   C r u s t a c e a n  
U n i d e n t i f i e d  cell 
U n i d e n t i f i e d  cell 
V n i d e n t i f i e d  cyst  
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NEROUTSOS INLET PHYTOPLANKTON  SAMPLES STATION VI 

September 1975 

Data  Expressed as Total   Count/100 m l  

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Chrysophyta 

Bacillariophyceae 

Amphiprora s p p .  
Amphora  sp. 
Biddulphia  aurita 
Chaetoceros  spp. 
encysted  Chaetoceros 
Cocconeis  spp. 
Coscinodiscus  spp. 
Cyclotella  spp. 
Hucampia  spp. 
Gramna tophora sp. 
Leptocylindrus  spp. 
Licmophora sp . 
Navicula s p p .  
Nitvchia spp. 
N. closterium 
Rhi wsol  eni  a s p p .  
R .  delicatula 
R .  fragilissima 
Rhoicosphenia sp. 
Skel  e tonema costa  t um 
Ttdassiosira spp. 

Chrysophyceae 

Dinophyceae 

Amphidinium sp. 
Cochlodinium sp. 
Dinophysis  spp. 
Glenodi  ni urn spp . 
Cymnodi mid cell 

Peridini um opp. 
encysted  Peridinium 
Prorocentrum sp. 

W o c t i l u c a   s c i n t i l l a n s  

Cryptophyceae 

RhOdOnOMS Spp. 

Chlorophyta 

Chlorophyceae 

Unidentified  cell 
Ulva spp. 

Euglenophyceae 

Euglena c.f. 

- 10 - 
- 10 - 

260 210 90 
10 40 30 
10 20 30 
50  50 50 - 1780 1780 
150 - - 

- - 

- - - 
10 - 
10 10 1 0  
190  110 180 
10 - - 10 - 
90 100 - 
10 160 - 
10 - - - - 170 
20 20 10 

- - - - 

- 

10 - 
90 
30 - 
60 

- 
21 0 
10 
20 
70 

- 
440 
30 

220 60 
30 

10 - 
30 30 

- 

1780  1780 1 - - - - 

60 

10 
60 
780 
20 

- 

- 
10 
30 

180 

10 
180 
60 

- 

- 
- 
10 

- 
10 
90 - 
20 

- 
10 

582060  557140  537560  628340 356000 347100  550080  498120 

- - - 30 
20 120 
40 110 

470  150 
10 

- 20 
10 - 

- 

- 
20 
70 
20 

240 
- 

65860 42720 92560 64080 42720 44500 64080 . 69420 

12460 E900 12460 10680 5340 8900 17800 3560 



- 97 - 
NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V I  

~~ ~ 

Data Expressed as Total Count/lOO ml 

September 1975 

m Depth i n  Metres 

0 1 2 3 5 10 20 30 

I Phaeophy ta  

Phaeophyceae  

U n i d e n t i f i e d  cell EO 30 60 80 20 20 30 70 

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

D i s t e p h a n u s   s p p .  
E b r i a   s p p .  

10 90 70 - 
60 30 10 10 

- 110 60 
10 50 20 60 

C i l i a t a  

U e s o d i n i u m  rubrurn 
S t e n o s m e l l a   s p ? .  
S t r o m b i d i u m  s p p .  
T i n t i n n o p s i s   s p p .  
U n i d e n t i f i e d   c i l i a t e  

- 40 50 20 
10 - 10 30 
30 40 - 20 
10 20 10 - - - - I 

T r o c h i s c i a   d i c t y o n  

H i s c e l l a n e o u s  

C o l l a r   f l a g e l l a t e  
P l a n k t o n i c   C r u s t a c e a n  
u n i d e n t i f i e d  celi  
U n i d e n t i f i e d  cell 

1780  16020 3560 7120 7120 3560 - 3560 
10 10 - 10 10 - - 
40 10 30 20 140 50 - 10 

- 
- - - - - - - 10 

.- 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V I  I 

September 1975 

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

Depth i n  Metres, 

0 1 2 3 5 10 20 30 

C h r y s o p h y t a  

&cil l d r i o p h y c e d e  

A s t e r o m p h a l u s   h e p t a c t i s  
C h a e t o r e r o s   s p p .  
C o c c o n e i s   s p p .  
C o s c i n o d i s c u s   s p p .  
Cycl o te l l  a s p p  . 
D i  t y l  um s p p .  
Bucampia   spp  . 
L e p t o c y l i n d r u s   s p p .  
Nelosird s p p .  
Navicula 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  
P l e u r o s i g m a   s p p .  
R h i w s o l e n i a   s p p .  
R .  d e l i c a t u l a  
R .  f r a g i l i s s m a  
S k e l e t o n e m a   c o s t a t u r n  
T h a l a s s i o s i r a   s p p .  

C h r y s o p h y c e a e  

Dinophyceae  

Amphid in ium  spp .  
C e r a   t i u m   f u s u s  
D i n o p h y s i s   s p p  . 
G l e n o d i n i u m   s p p .  
e n c y s t e d   G l e n o d i n i u m  
Gymnodini  wn s p p  . 
Gymnodinoid cell 
P e r i d i n i u m  rpp. 
encys ted   Per id in ium 

20 30 50 
30 - 50 
30 - 3560 

170 280 180 
3560 5340 - 

10 20 - 
190 610 240 - - 10 
30 - - 
90 60 30 

10 10 - 
10 - 10 - 10 50 
- - 30 

20 - - - 130 * 

- - - 

- - - 

40 
10 
20 
70 

587400  548240  576720  695980  386260  320400  660380  420060 

20 
10 
10 

240 

10 
10 

240 

- 

- 

20 

20 
220 
2 70 

30 
240 

- 

- 

- 60 
10 

56960 64080 82880  46280  32040  28480  49840 67640 Cryptophyceae 

RhOdOlIDJldS Spp.  

C h l o r o p h y t a  

C u g l   e n o p b y c e a e  

E u g l e n a  c.f. 

P r a s i n o p h y c e a e  

- 40 

40 - 
P h e o p h y t a  

P b w p h y c e d e  

U n i d e n t i f i e d  cell 10 30 40  90 30 40 90 10 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES 

Data Expressed a s  Tota l   Count /100 m l  

STATION VI1 

September 1975 

Radio lar id  

Dic t yoph imus   sp .  - - - - - - 10 - 
U n i d e n t i f i e d   r a d i o l a r i a n  - - - - - - 10 - 

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

Ebria spp .   10  - - 40 10 20 - - 
C i l i a t a  

Nesodinium rubrum 
Stros lb i   d i  um spp . 
T i a r i n d   s p .  
T i n t i n n o p s i s   s p .  
U n i d e n t i f i e d   c i l i a t e  

S u c t o r i a  

T r o c h i s c i a   d i c t y o n  

K i sce l laneous  

C o l l a r   f l a g e l l a t e  
Planktonic   Crus tacean 
U n i d e n t i f i e d  cell  

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

- - 3560 - 20 - 
- 10 10 

- 5340 1780 - 20 20 
30 - - 

I 

Y 
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s NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

November .1975 

Data Expressed as Total Count/100 ml 

,Depth i n  Metres 

0 1 2 3 5 10 20 3G 

Chrysophyta  

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

Amphora s p .  
C h a e t o c e r o s   s p p .  
Cocconeis s p .  
C o s c i m d i s c u s   s p p .  
C y c l o t e l l a   s p p .  
Gramnatophora   sp .  
Nelosira s p p .  
Navi c u l a  sp. 
Nitzschia s p p .  
N .  c l o s t e r i u m  
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 e m a   n i t z s c b i d e s  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae  

Dinophyceae 

A m p h i d i n i u m   s p .  
Gl e n o d i  ni um s p p  . 
Gymnodinium  spp.  

C r y p t o p h y c e a e  

Rhodonwnas  spp. 

20 
1780 

113920 113920 119260 961 20 112140 64080 39160 3738G 

I 

3560 8900 5340 7120 1780 - 1780 - 
Y 

C h l o r u p h y t a  

Euglenophyceae  

Euglena  c . f a  
P r a s f n o p h y c e a e  

S i l i m f l a g e l l a t a  

E b r i a   s p p .  

R a d i o l a r i a  

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

C i l i a t a  

Nesod in ium  rubrum 
P a r u n d e l l a   s p .  
P t y c h o c y l i s   s p .  
Stenosmel l a  s p .  1 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V 

Data Expressed as Total CouW100 ml 

h p t h  i n  M e t r e s  . 
0 1 2 3 5 10 20 30 

Strombidium s p p .  
S .  strobilis 
T i n t i n n o p s i s   s p p .  
U n i d e n t i f i e d   c i l i a t e  

H i s c e l l a n e o u s  

Collar f l a g e l l a t e  
U n i d e n t i f i e d  cel l  

I 

m 

I 

L 
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I 

NEROUTSOS I N L E T  PHYTOPLANKTON SAWLES  STATION VI 
~~~~~ ~ 

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

November 1975 
. .  

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 s t e r i o n e l l a   s p .  
C h a c t o c e r o s   s p .  
C o c c o n c i s   s p p .  
C o s c i n o d i s c u s   s p .  
Navicula 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  
Ske l   e tonema  costa t urn 
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  

Chrysophyceae  

Dinophyceae 

C o c h l o d i n i u m   s p .  
G l e n o d i n i  urn s p p  . 
Cymnodini um s p p .  

Crglptophyceae 

Rhodomonas s p p .  

C h l o r o p h y t a  

Huglenophyceae 

Euglena  c. f. 

S i l i w f l a g e l l a t a  

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

Radiolaria 

Dic tyoph imus   spp .  
O n i d e n t i f i e d   r a d i o l a r i a n  
U n i d e n t i f i e d   r a d i o l a r i a n  

C i l i a t a  

H e s o d i n i m   r u b r u m  
P a r u n d e l l  a s p  . 
Stenosmella s p .  
S t r o m b i d i  um s p p .  
S. strobilis 
T i n t i n n o p s i s   s p p .  

10 - 
- - - 

20  - - 
20 

46280 

10 
40 
20  

71 20 

- 

1 0  - 
1 0  10 - 20 
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NEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION V I  

November 1975 

Data Expressed a s  Total Count/100 ml 

Depth i n  Metres 

0 1 2 3 5 10 20 30 

Suctoria 

Wscellaneous 

plankton ic   Crus tacean  - - - 10 - - - 
U n i d e n t i f i e d  cell - - 1 0  30 - - - - 
U n i d e n t i f i e d  cell - - - 10 - 10 - 
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NEROUTSOS It iLET PHYTOPLANKTON SAMPLES STAT 1 OU VI 1 

November 197: 

Data  Expressed a s  T o t a l  Count/100 n i l  

Depth  i n  M e t r e s  

0 1 2 3 5 10 20 30 
~- 

Chrysophy ta  

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

A c h n m t h c s   s p p .  
B i d d u l p h i a   a u r i t a  
Cocconeis s p p .  
C o s c i n o d i s c u s   s p .  
C y c l o t e l l a   s p p .  
L i   c m p h o r a   s p p ,  
U e l  osi ra 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 .  

Chrysophyceae  

Dinophyceae 

C o c h l  o d i n i  um s p p .  
G l e n o d i n i u m   s p p .  
G y m o d i n i  urn s p p .  

C r y p t o p h y c e a e  

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

Chlorophyta 

Euglenophyceac  

Eug lena  c.  f . 
R a d i o l a r i a  

D i c t y o p h i m u s   s p .  
u n i d e n t i f i e d   r a d i o l a r  ion 
U n i d e n t i f i e d   r a d i o l a r  ion 

C i l i a t a  

Dys t e r i a  sp . 
Mesodin ium  rubrum 
P a r u n d e l l  a s p .  
S t r o m b i d i u m  s p p .  
S. strobilis 
T i n t i n n o p s i s   s p p .  
U n i d e n t i f i e d   c i l i a t e  

M i s c e l l a n e o u s  

A s c i d i a n   t a d p o l e  
C o l l a r  f l a y e l l a t e  
p l a n k t o n i c   C r u s t a c c a n  
U n i d c n t i f i c d  cell 
U n i d c n t i f i c d  cell 
B a c t e r i a  

2883600   1594860  3 336780 11 90820 

20 
200 

1 0  

92560 

23140 

- 

- 
10 
- 

10 
10  

31 0 

120  
10 

- 
- 

20 - - 
10 
10  

X 
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WEROUTSOS INLET PHYTOPLANKTON SAMPLES STATION VI 

thy 1976 

Data Expressed as Total Count/100 ml 

Depth i n  Meters 

Chrysophyta 

Bac i l la r iophyceae  

h p h o r a   s p p .  - 
Chae toceros   spp .  - 
Coccone i s   spp .  - 
C o s c i n o d i s c u s   s p p .  30 
L e p t o c y l i n d r u s   d a n i c u s  - 
Licnwphora  spp. - 
Nelosira s p p .  - 
Navicu la   spp .  - 
N i t z s c h i a   s p p .   1 6 0  
N. c l o s t e r i u m  - 
Rhiwsolenia stolterfothii 
Skeletonenm  costaturn  158900 
Synedra   spp .  - 
T h a l a s s i o s i r a   s p p .   1 8 0  

Chrysophyceae 5340 

Dinophyceae 

- 

Cochlodinium  spp .  10 
Glenodinium  spp.  10 
Perid inium  spp .   80  
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

(Pouche t ia ,  c.f .) - 
Cryptophyceae  - 

Rhodomonas s p p .  - 
Chlorophyta  

Euglenophyceae 

Euglena spp. 

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

Distephanus  spp.  

- - - 
20  - - 
20 
30 

190 - 
147000 

- 
- 

2 90 

1780 

- - 
20  

- 
- 

1780 

- - 
10 
40 

10 

10 
170 
10 

60200 
10 
230 

3560 

- 
- 

- 

10 
10 - 

1780 

- 

10 
60  

30 
40 
10 

1 0  
170 

30 
61 600 

190 

3560 

- 

- 

- 

- 

- - 
30 

10 

3560 

- 

- 
20 

30 
20 

20 

90 
1 0  
20 

95400 

- 
- 
- 

- 
290 

3560 

20 
10 - 
- 

1780 

- 

- 
10 
40 
10 

- 
- 

190 

50 
60200 

- 

- 
240 

178s 

- 
10 - 
- 

1780 

- 

- - - 
20  - - - 
10 
230 - 
160 

28000 

50 

5340 

- 
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STATION V I  

Hay 1976 

WEROUTSOS INLET PHYTOPLANKTON SAMPLES 

Data Expressed IS Total Count/100 a11 

0 1 2 3 5 10 20 50 

C i l i a t a  

Nesodiru  um rubrum 30 
Strombidium  spp .  20 
S .  conicum - 
U n i d e n t i f i e d   c i l i a t e  W (I) 20 

T i n t i n n i d a e  

- 10 10 
10  10 

20 6 0  - 
1 0  - 

- 
- 

20 

30 
- 
- 

- 
10 
70 - 

S t e n o s e m e 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 n n u s   s p p .  

10 
30 - 

10 
10 - 

S u c t o r i a  

Trochi  s ci a s p p  . 
Misce l laneous  

Crustacean U ( 1 )  10 
Crustacean I ( 2 )  - 
Echinoderm 1 a r v a  - 
T u n i c a t e   l a r v a  - 
U n i d e n t i f i e d  cell Cy (1) 10 
U n i d e n t i f i e d  cell W ( 2 )  - 
Phaeophycean   r eproduc t i ve  cell  - 

(L 

10 

I 

0 
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NEROUTSOS INLET PHYTOPLANKTOIi SAMPLES 

Data Expressed as Total Count/100 ml 

STATION VI I 

May 1976 

Depth I n  Meters 

0 1 2 3 5 10 20 $0 

Chrysophyta 

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

Achnanthes  spp. 
Amphora spp .  
Chactoceros   spp .  
Cocconeis spp .  
Cosc inod i scus   spp .  
D i p l o n e i s   s p p .  
L e p t o c y l i n d r u s   d a n i c u s  
U e l o s i r a   s p p .  
U e l o s i r a   s p .  
Navicu la   spp .  
N i t z s c h i a   s p p .  
N. closterium 
N .  s i gmoides  
Skeletonema  costatum 
Synedra  spp.  
Thalassionema ni t r s c h i d e s  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae 

Dinophyceae 

Amphidinium  spp. 
Cochlodinium spp. 
n i n o p h   y i s   s p p .  
Clenodin ium  spp .  
Cymnodinium  spp. 
G. sp l   endens  
Cyrodinium  spp.  
Per id in ium  spp .  
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

(Pouche t ia ,  c.f .) 
Cryptophyceae 

Chlorophyta  

Euglenophyceae 

Eugl  enia  spp. 

Cyanophyta 

Cyanophyceae 

AMbaena  spp. 
O s c i l l a t o r i a   s p p .  

- - 
20 
10 
90 - - - 

190 
eo 

160 

10 
81 900 

10 

630 

- 

- 

21360 

- - - 
40 
30 - - 
30 

10 

5340 

10 50 

2980 - 
1040 - 

- 
10 - - 

120 - .. - - 
30 
240 
40 

79100 

30 
700 

14240 

- 
- 

10 
30 

100 
- 
- - 
60 

30 

- 

- - - 
20 
60 

10 
- 
- - - 
80 
20 

56000 
- 
- - 

540 

8900 

20 - - 
60 
10 
10 
10 
10 

50 

- 
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NEROUlSOS INLET PHYTOPLANKTOH SAMPLES 

Data Expressed as Total Count/100 nl 

STATION VI  I 

?by 1976 

-~ 

Depth I n  Meters I 

0 1 2 3 5 10 20 
~~ ~ 

Distephanus s p p .  

C i l i a t a  - 
Wesodini um rubrum 
Strombidium  spp. 
s .  conicum 
T i a r i M ,  c . f .  
u n i d e n t i f i e d   c i l i a t e  I(1) 

Tin t inn idae  

S t W S e I l l e l l d  SPP. 
T i n t i M o p s i s   s p p .  
Tint innus   spp .  

Suctoria 

Trochi s ci a s p p  . 
Miscellaneous 

Bacteria 
crustacean #(1) 
Crustacean I ( 2 )  
Tunica te   l a rva  
U n i d e n t i f i e d  cell # (1) 
U n i d e n t i f i e d  cell  # (21 
phaeophycean  reproduct ive  
Uniden t i f i ed   f i l ament  

Bac te r ia   p resen t  

- 40 70 110 90 20 40 - 10 50 90 20 1 0  1 0  10 
20 120 190 100 70 20 60 10 - - - - lo - - 
70 70 7 0  70   20  30  40  - 

t t - - - - - 10 
10 6 4 0  
10 - 

cell - 20 - 560 

t 

10 
lo 
20 
760 
30 

1 4 0  - 

t 

1 2 7 0  
10 
10 - - 
40 - 

m 



STATION VI1 
a 

May 1976 
Data Expressed as Total Count/lOO a11 

I) 
Depth I n  PIeters 

0 1 2 3 5 10 20 . 30 
"~ ~ 

a 

II) 

I 

C h r y s o p h y t a  

B d 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 p .  
Amphora  spp. 
B i d d u l p h i a   s p p .  
Chaetoceros s p p .  
Cocconeis s p p .  
C o s c i n o d i s c u s   s p p .  
G r m a t o p h o r a   s p p .  
Li a m p h o r a   s p p .  
W e l o s i r a   s p p .  
N a v i c u l a   s p p .  
Nitrschia s p p .  
N. c l o s t e r i u m  
N. s i g m o i d e s  
Rhizosolenia s to l t e r fo th i i  
S k e l   e t o n e m a   c o s t a t  um 
Synedra   spp .  
T h a l a s s i o s i r a  spp .  

11 0 

10 

20 
90 

- 
- 

20 - - 
20 
20 
7 0  
1 0  
10 

50  
1 3 0  
3 0  

80 
861 00 

20 
930 

- 

- 

- - 
20 
20 
30 

20 - 
20 

150 
10 

20 
44800 

220 

- 
- 

50 
1 0  

1 40 - 
90 
3 0  

21 0 
30 - - 

294000 
20 

6 8 0  

- - 
40 

170 

- 
- 

1 0  
90 

- 
10 
6 0  

130 
1 0  
5 0  - 

220500 

6 9 0  
- 

- 
30 
20 

190 
20 

1 0  
35700 

- 
- 

7 8 0  

20 
630 

- 
50 

136500 

- 
30 

17220 27020 
10 
70 

- 
160 590 

Chrysophyceae  24920 26700 

Dinophyceae  

16020 7 1  200 25920 7120 1780 3560 

Amphid in ium  spp .  - 
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   s p p .  - 
G l e n o d i n i u m   s p p .  - 
Gymnodini  urn s p p .  - 
G. f l a v i u s  20 
Encys ted   Gymnodin ium - 
P e r i d i n i u m   s p p .  - 
U n i d e n t i f i e d   d i n o f l a g e l l a t e  - 

( P o u c h e t i a ,  c.f.1 

20 
40 - 

1 3 0  
50 

- 
- 

1 0  
20 
10 

- - 
10 
30 

- - 
10 
10 

I 

10 
20 ip 4 0  

10 

3560 5340 1780 C r y p t o p h y c e a e  - - 
C h l o r o p h y t a  

Euglenophyceae  

Eug lena   spp .  30 6 0  
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NEROIJTSOS INLET PHYTOPLANKTON SAMPLES 

Data Expressed as Total  Count/l00 ml 

STATION V I  I I 

May 1976 

Depth In Meters 

Cydnophyta 

Cyanophyceae 

Anabaena s p p .  
o s c i l l a t o r i a   s p p .  

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

Di s t ephanus   spp .  
E b r i a  s p p .  

I 

T i n t i n n i d a e  

S t e n o s e m e l l a  spp .  
T i n t i M o p s i s  s p p .  
T i n t i n n u s   s p p .  

C i l i a t a  

~esodinium rubrum - 1 4 0  130 - 40 - 10 10 
Strombidium  rpp .  - 20 1 5 0  40 30 10 - 30 
s. mn2cm 410 250 - 140 130 20 10 30 
T i a r i n a ,  c . f .  - - - 10 - - - 
U n i d e n t i f i e d   c i l i a t e  U (1) 90 100 100 21 0 130 20  50 70 

H i s c e l l a n e o u s  

B a c t e r i a  t t t t 

Crustacean # (1 10 - - 
Crustacean U ( 2 )  10 .la - 20 
T u n i c a t e   l a r v a  - - - 10 
U n i d e n t i f i e d  cell U (1) 70 520 76 0 290 
U n i d e n t i f i e d  cell U ( 2 )  - - - - 
Phaeophycean   r eproduc t i ve  cell  - - 20 10 

I 

- - 10 
230 60 30 20 

IC 

L 

B a c t e r i a   p r e s e n t  



1 

Y 

II 

I 

I 
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NEROUBOS INLET PHYTOPLANKTON SAMPLES STATION VI 

Data Expressed as Total Count/100 ml Ju ly  1976 

Depth I n  Cleters 

0 1 2 3 5 10 20 b 

Chrysophyta 

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

Cocconei s s p p  . 
Licmophora  spp. 
Uelosira spp .  
Navicu la   spp .  
Nitzschia spp .  
N .  c l o s t e r i u m  
N .  s i gmoides  
Rhi wsolenia stol t e r f o t h i i  
S k e l e t o n a s  c o s t a t u n  
Synedra  spp.  
T h a l a s s i o n e m a   n i t t s c h o i d e s  
ThalaSSiOSirA spp. 

Chrysophyceae 

Lor i ca te   chrysophycean  U (1) 
Lor ica te   chrysophycean  %(2) 

Dinophyceae 

Amphidi um s p p  . 
Cochlodinium  spp. 
Dinophysis   spp.  
Clenodinium  spp.  
C ymnodi ni urn s p p  . 
Encysted  Cymnodinium 
Per id in ium  spp .  
P. depressum 
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

Cryptophyceae  

Rhodomonas spp .  

Chlorophyta  

Euglenophyceae 

Euglena  spp. 

Pras inophyceae  

U n i d e n t i f i e d   p r a s i n o p h y t e  

20 - - 
20 
30 - - - 
90 - - - 

96120 

- - 

- 
20 
20 

300 
10 

50 

1480 

- 
- 

33820 

21360 

20 - - 
20 
50 

10 

90 

- 
- 

- - 
35600 

10 
10 

- - 
10 
30 
10 

10  
- 
- - 

1780 

8900 

290 - 

1 0  30 

- - - - 
60 
10 

10 
70 
10 
20 

- 

- 
85440  

- 
3560 

- - 
6 0  
10  
10  

1 0  
- 
- 

14240 

19590 

10  5 0 .  40 

1 0  10 - 

- 
10 - 
10 
40 - 
- 

20 
200 - - 
20 

131 40 

- 
- 

8900 
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STATION VI 

Data Expressed as Total Count/100 ml July 1976 

a 

0 1 2 3 5 10 20 30 
a 

U e s o d i h i  um rubnun 
S t rombi   d i  um s p p  . 
S. conicurn 

120 
30 

11 90 

40 10 
20 50 
30 100 

30 40 30 20 
60 10 - - - 20 40 30 

10 
10 
10 

T i n t i n n i d a e  

S t e n o s e m e l l a   s p p .  
T i n t i n n o p s i s   s p p .  

- 
190 

- 10 - 10 

M i s c e l l a n e o u s  

Crus tacean W (3)  - 
Crustacean # ( 2 )  - 
Phaeophycean reproductive cell 10 
U n i d e n t i f i e d  cell I (I) 50 

t 



a 

I 

0 

0 

a 
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NEROuSOS INLET PHYTOPLANKTON SA"LES STATION VI I 

July 1976 

Data Expressed as Tota l  Count/lOO ml 

Depth In Meters 

0 1 2 3 5 10 20 30 
- 

Chrysophyta 

Bac i l la r iophyceae  

Coccone i s   spp .  
C o s c i n o d i s c u s   s p p .  
Me1 osi r a   s p p .  
Nav icu la   spp .  
N i  tschi a   spp  . 
N .  c l o s t e r i u m  
N .  s i gmoides  
Pleuros igma  spp .  
Ske le tonem  cos ta turn  
Synedra   spp .  
Thalass ionenm  n i t zschoides  
Thalassiosira s p p .  

20 - - 
40 

3860 
6 0  

1990 - - 
640 
30 - 

20 30 
20 

160 - 
50 40 

3460 1340 
60 20  

1 5 4 0  460 
10 

280 60 
60 - 
20 - 

- 

- - - 

Chrysophyceae 4503400  5126400  3310800 2474200 201140  62300  62300  65760 

Lorica  t e  chrysophycean # ( 2 )  - - - - - - 1780 

Dinophyceae 

Glendinium  spp .  
Gymnodinium s p p .  
Per id in ium  spp .  

Cryptophyceae  

RhodOIIUMS Spp. 

Chlorophyta 

Euglenophyceae 

Euglena  spp. 

Cyanophyta 

Cyanophyceae 

Anabaena  spp- 
O s c i l l a t o r i a   s p p .  

119160 64080  80100  44500 14240 1780 1780 

20 10 1 4 0  20 10  

5340 



-0ata Expressed as Total  Count/l00 ail 
July 1976 

Ocpth In Mters 

- 

C i l i a t a  

llesodinium  rubrum 
Strombidium  spp. 
s .  conicum 
T i a r i n a ,  c . f .  
u n i d e n t i f i e d   c i l i a t e  # ( 1 )  

Tin t inn idae  

S tenosemel la   spp .  

Miscellaneous 

Bac te r ia  
crustacean #(I) 
Crustacean I ( 2 )  
Phaeophycean reproduc t i ve  cell 
U n i d e n t i f i e d  cell  W (1) 

* 

Bac ter ia   p resen t  

a 

I 

m 

II 

L 

c 

L, 



STATION VII I 

July 1976 

NEROIITSOS INLET PHUOPLANUON SAMPLES 

Data Expressed as Total  Count/100 ml 

Depth I n  k t e t s  

0 1 2 3 S 10 20 30 

C h r y s o p h y t e  

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

Cocconeis s p p .  
D i p l o n e i s   s p p .  
H e l o s i r a   s p p .  

N i t t s c h i a   s p p .  
N .  c l o s t e r i u m  
N. s i g m o i d e s  
Skeletonem m s t a t u m  
Synedra   spp .  
T a b e l l a r i a   s p p .  
T h a l a s s i o n e m a   n i t t s c h o i d e s  
T h a l a s s i o s i r a   s p p .  

N a v i c u l a   S p p .  

20 

20 
10 

61 0 

- 

- 
41 0 - 

40 20 

20 

360 
10 
10  

- 40 

- 
100 
2500 

40 
500 

- 
50 
10 - 

40 
260 
20 

160 
80 
30 - 10 

1 0  
- 
- 

Chrysophyceae  2687800 982560 310500 252760 403960 21360 21360 

L o r i c a t e   c h r y s o p h y t e  W (1) - - - - - - 3566  
L o r i c a t e   c h r y s o p h y t e  II (2) - - - - - - 1780 

10680 

- 
1780 

Danophyceae 

- 10 
1080 180 - 20 

- 
90 
1 0  

D i n o p h y s i s   s p p .  
G1 e n o d i n i  urn s p p  . 
Gymnodi n i  urn s p p  . 
G. s p l e n d e n s  
Encys ted   Gymnodin ium 
P e r i d i n i u m   s p p .  

C r y p t o p h y c e a e  

1 2 0  

1 0  
40 

- 

- 
161980 123600 

21360 30160 

16020 12360 

17800 

35600 3560 

1780 

3560 1780 

5340  16020 Rhodomonds  Spp. 

C h l o r o p h y t a  

Euglenophyceae  

Eug lena   spp .  510 1 0 0  20 60 - - 70 10 

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

D i s t e p h a n u s   s p p .  
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Ju ly  1976 
D8ta Expressed as Total Count/100 a1 

Depth I n  k t e r s  

C i l i a t a  

Wesodinium  rubrum  140 
Strombidium  spp.  - 
S. conicum  2640 
U n i d e n t i f i e d   c i l i a t e  Cy (1) 240 

T i n t i n n i d a e  

S tenosemel la   spp .  - 
Misce l laneous  

B a c t e r i a  
Crus tacean I(1) - 
Crustacean IY ( 2 )  - 
U n i d e n t i f i e d   l a r v a  10 
Phaeophycean  reproduct ive  cell 420 
U n i d e n t i f i e d  cell # (1) 60 

B a c t e r i a   p r e s e n t  

40  

1560 
28 0 

- 

- 

t 

10  
10 

720 
10 
20  

100 

440 
1 2 0  

- 

t - 
30 

700 - - 

m 

c 
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NEROiJTSOS INLET PHYTOPLANKTON SM'LES STATION VI 

October 1976 

Data  Expressed  as  Total Count/tOO m l  

Depth I n  Meters 

0 1 2 3 5 10 20 3b 

Chrysophyta 

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

B a c t e r i a s t r u m   s p p .  
C h a e t o c e m s   s p p .  
Cocconeis  
Lep tocy l indrus   dan icum 
Navicula Spp. 
Nitzschia Spp. 
Rhizosolenia d e l i c a t u l a  
Ske le tonema costatwn 

Chrysophyceae 

Lor ica te   chryoophycean 

Dinophyceae 

Amphidinium  spp. 
Cerat ium  spp .  
c. f u s u s  
C.  tr icos var. a t l a n t i c u m  
Cochlodinium  spp.  
Dinophys is   . spp .  
D i  noph ysoi d cell 
Clenodin ium  spp .  
Gymnedinium  spp. 
G. sp l   endens  
oxytoxum  spp.  
Per id in ium  spp .  
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

(Pouchet ia ,  c.f.1 

Cryptophyceae 

Rhodomnas  s p p .  

Chlorophyta 

Eugl  enophyceae 

Euglena  spp. 

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

Distephdnus  spp.  
Ebr ia  spp .  

10 - - 20 
10 10 

- 
10 
10  
1 0  

20 

40  

- 
- I 

67818  375580  327520  131720  147740 94340  60520  16020 

- - - 3560  1780 

- 1 0  
6 0  60  
10  40 - 30 
40  10 
80 30 

120 6 0  
120  40 

20 - 
10  20 
60 30 

- 

- 
10 
10 
40 

30 

6 0  
20 

- 
- 

30 
30 
10  

10 
20 

60  
20 

20 
40  

- 

- 

- 

20 
10  - - 
1 0  
10 

30 
10 

10 
20 

- 

- 

- 
10 
70  
10 - - 
30 

20 
1 0  

350  120 

53400  28480 

90 340 340 320 130 

30260 21 360 17800 3560 71 20 

7120  7120 71 20 5340 7120 3560 1780 

60 - 

5 20 
1 - 

I 



Data Expressed as Total Count/100 nl 

STATION V I  

October 1976 

Depth I n  Meters 

Radiolarid 

Dictyophimus  spp. 

Suctoria 

Trochiscid O V d t d  

C i l i a t a  

Mesodini urn rubrum 
Strombi d i  um spp .  
S .  conicum 
S .  strobilis 
Uniden t i f i ed  ciliate 1(1) 

T i n t i M i d a e  

Stenosemella  spp.  
T in t innops i s   spp .  

Miscellaneous 

Crustacean I (1) 
Monosiga s p p .  (a c o l l a r  

f l a g e l l a t e )  
Tunicate   larva  
Uniden t i f i ed  cell I l l )  
u n i d e n t i f i e d  cell  I ( 2 )  

310 60 60 30 20 - 20 
980 830 540 550 530 190  290 

2000 1110 600 540 620 110 230 
60 120 20 10 30 - 10 

1380 730 370 50 110 - 40 

10 
120 
1 6 0  

m 

L 
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STATION VI I 

October 1976 

NEROUTSOS INLET PHYTOPLANKTON SAMPLES 

Oata Expressed as Total Count/100 ml 

Depth In  Meters 

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  

Achnan thes s p p  . 
C o c c o n e i s   s p p .  
W 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 .  slosterium 
N .  s i g m i d e s  
Skele tonema  cos ta tum 

1 - 
30 

10 
200 

- 

Chrysophyceae 984340  825920  1869000  1018200  1815600  105020 33620 3026 0 

Dinophyceae 

Amphidinium  spp. 
Cera ti urn s p p  . 
Cochlodznium  spp.  
D i n o p h y s i s   s p p .  
Glenodinium  spp .  
P e r i d i n i u m   s p p .  
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

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

Cryptophyceae  

Rhodomnas   spp .  

- 
20 
30 
20 
40 - 

U - 10 30 - 10 20 10 

78320  133500 53400 37380  21360 7120 8900 71 20 

r. 5340  5340 3560 

Chlorophyta  

Euglenophyceae 

Euglena  spp .  - 10 

- 10 

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

D i s t e p b n u s  spp. 

R a d i o l a r i a  

L i t h o m e l i s s a   s p p .  
U n i d e n t i f i e d   r a d i o l a r i a n  
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WEROUTSOS INLET PHYTOPLANKfOll SAMPLES 

Data Expressed as Total  Count/100 rnl 

STATION YII 

October 1976 

Depth i n  kkn 

0 1 2 3 5 10 20 90 

C i l i a t a  

S t r o m b i d i m   s p p .  
S .  conicum 
S .  rtrobilis 
T i a r i M ,  c.f. 
U n i d e n t i f i e d   c i l i a t e  IY (1) 
U n i d e n t i f i e d   c i l i a t e  W ( 2 )  

Tintinnidae 

Stenosemella  spp.  

Miscellaneous 

Bacteria 
Crustacean Cy ( 1 )  
hanosiga  spp. (a c o l l a r  

f l a g e l l a t e )  
Uniden t i f i ed  cell U(1) 
u n i d e n t i f i e d  cell W(2) 

Bac ter ia   p resen t  

- 60 
10 

- 190 430 60 100 - 130 , 80 110 40 90 
7 0  . 

- 1 0  
20 

1200 1870 5060 6520 1730 
- 10 
90 20 

- - - - - - - - - - - 
- 20 70 - - - - - 

I 
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STATION V I  I I 

October 1976 

NEROUTSOS INLET PHnOPLANKlON SAMPLES 

Data Expressed as Total tount/100 ml 

Depth In h t e t f  

0 1 2 3 S 10 20 30 

Chrysophyta 

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

Chaetocerws  spp. 
Cocconeis spp .  
Melos ira   spp .  
Navicula  Spp. 
N i  tZSChia  spp. 
N .  s i gmoides  
S k e l e t o n e m a   m s t a t u m  
T h a l a s s i o s i r a   s p p .  

Chrysophyceae 

- - 50 
40 30 20 - 30 - 
10 40 10 
20 80 110 

120 90  40  - 30 - 

- 
10 

20 
10 

50 
10 

- 

- 

I 

20 
50 
10 
30 I 

1619800 1940200 1505880  695980 183340 72980 74760 49840 
I 

a 

t o r i c a t e   c h r y s o p h y c e a n  # / I )  

Dinophyceae 

Amphi d i  ni urn s p p  . 
C e r a t i u m   f u s u s  
C. tricos var. a t lan t i curn  
Cochlodinium  spp. 
Dinophys is   spp .  
G1 modini um spp. 
Gymnodinium  spp. 
G. Sp lendens  
o x y t o m  
Peri d i n i  um spp  . 
Phalacroma  rotundata 
Prorocentrum  spp.  
U n i d e n t i f i e d   d i n o f l a g e l l a t e  

(Pouche t ia ,  c.f.) 

- - 
10 20 
10 - 
10 1 0  
10   20  
40  30 
8 0  - - 10 - 10 - a0 

10 
10 
10 - 

Q 

30 

10 - 
- 80 70 20 30 20 40 60 

37380  94340 60520 48060 12460 12460 14240 71 20 

7120 7120 10680 14240 1780 1780 1780 - 
Cryptophyceae 

Rhodomaas   spp .  

Chlorophyts 

Chlorophyceae 

U l o t h r i x   s p p .  

Euglenophyceae 

Euglena  spp. 

400 

J 

70 20 10 
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WEROUTSOS INLET PHYTOPLANKTON SAMPLES 

Data Expressed as Tots1 Count/100 ml 

STATION VIII 

October 1976 

Depth I n  Ceters 

0 I 2 3 5 10 20 30 

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

D i s t e p h n u s   s p p .  
E b r i a   s p p .  

R a d i o l a r i a  

30 50  50 - - 

D i  c t  yophimus s p p  . - 
U n i d e n t i f i e d   r a d i o l a r i a n  W (1) - 

C i l i a t a  

40 20 - - 

E p h e l o t a ,  c.f. - 10 - - - - - 
Strombidium s p p .  1670  2270  1950 240 - 110 - - 
S .  strobilis 20 150 1 0 0   1 2 0   2 6 0   1 0  BO 

20 

U n i d e n t i f i e d   c i l i a t e  W (I) ‘ 6620  3140 1540 500 160   120  

s. conicum 420 1 3 0  310 270 120 1 2 0  120 - - - 
T i n t i n n i d a e  

M i s c e l l a n e o u s  

Crus tacean -W (1 1 - - 10 10 10 10 - - 
E c h i n o d e r m   d i p l e u r u l a   l a r v a  - 10 - - - - - 
Phaeophycean   r eproduc t i ve  cell  - 
Honosiga s p p .  l a   c o l l a r  

f l a g e l l a t e )  11550 8180 2640  260 100 - - - 
U n i d e n t i f i e d  cell #(11 40 10 40 230 80 7 0  40 
U n i d e n t i f i e d  cell # ( 2 )  

10 
20 10 

- - 10 - - - - 

- - - - - 
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