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"E
lb

e 
1
", 

"P
 

1
2

",
"P
 

8
" 

and 
"B

o
rk

u
m

riff" 
w

ere 
c
a
rrie

d
 
o
u
t. 

4 x 
110 

sam
ples 

w
ere 

tak
en

 u
n
til 

th
e 

m
id

d
le 

o
f 

S
ep

tem
b
er; 

4 x 
70 

o
f 

th
e
se
 
a
re 

b
ein

g
 
p

re
se

n
tly

 
exam

ined 
fo

r 
q
u
a
n
tita

tiv
e
 

p
h

y
to

p
lan

k
to

n
 
c
o
n
te

n
t. 

T
hese 

in
v
e
stig

a
tio

n
s 

are 
to
 

be 
co

n
tin

u
ed
 
in
 
th

e 
com

ing y
e
a
rs 

from
 
sp

rin
g
 
to
 

autum
n. 

In
 

sum
m

er 
I9

6
9

? 
sh

o
rt 

(1
-2 

w
eek

s) 
bloom

s 
o

f 
sm

all 
n

ak
ed
 
fla

g
e
lla

te
s 

o
ccu

rred
 
a
t 

d
iffe

re
n
t 

tim
es 

a
t 

3 
o
f 

th
e 

4 
sta

tio
n
s. 

T
he 

m
ain b

io
m

ass, 
h
o
w

ev
er, 

w
as 

form
ed 

by 
la

rg
e
 

d
iato

m
s 

(m
ain

ly
 Eucam

pia
 

zo
o

d
iacu

s).

T
he 

aim
 
o
f 

th
e
se
 
in

v
e
stig

a
tio

n
s 

is
 
to
 

o
b
ta

in
 
th

e 
g
eo

g
rap

h
ical 

d
iffe

re
n
c
e
s 

o
f 

p
h
y
to

p
lan

k
to

n
 

su
ccessio

n
 

and 
lean

aab
o
u
t 

th
e 

o
ccu

rren
ce 

o
f p

lan
k
to

n
 

bloom
s 

in
 
th

e 
G

erm
an 

B
ig

h
t. 

T
o
g
eth

er w
ith

 
th

e 
sta

tio
n
 

"H
elg

o
lan

d


R
eed

e", 
5 

d
iffe

re
n
t 

and 
ty

p
ic

a
l 

h
y
d
ro

g
rap

h
ical 

re
g
io

n
s 

a
re 

now
 u

n
d
er 

c
o

n
tro

l.2
) 

S
tu

d
ies 

on 
p
lan

k
to

n
 
stan

d
in

g
 
sto

ck
 

an
d 

p
ro

d
u
ctio

n
 as 

w
e
ll 

as 
on h

y
d

ro
g
rap

h
ical 

an
d h

y
d
ro

ch
em

ical 
d

a
ta w

ere 
co

n
tin

u
ed

 
a
t 

th
e
 
sta

tio
n

 
"H

elg
o
lan

d
-R

eed
e". 

H
y
d
ro

g
rap

h
ical 

o
b
se

rv
a
tio

n
s 

w
ere 

co
n
d
u
cted

 
d
a
ily

; 
ch

em
ical 

and 
p
lan

k
to

n
 
d

a
ta w

ere 
c
o

lle
c
te

d
 
th

ric
e
 

a w
eek. 

In
 

131 
sam

p
les 

th
e 

co
n
ten

t 
o
f PO

4
, 

H
O

^, 
W

02s 
N

H
^, 

S
i, 

C
a, 

M
g w

as 
an

aly
sed

 
and 

th
e 

pH
 

m
easu

red
.

D
eren

b
ach

, 
J.

D
eren

b
ach

, 
J.

D
ev

u
ld

er, 
K

.

M
attern

e, 
M

.
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3) 
D

u
rin

g
 
fo

u
r 

sh
o
rt 

c
ru

ise
s 

o
f 

th
e
 
re

se
a
rc

h
 
sh

ip
s 

’’F
rie

d
ric

h
 

H
ein

ck
e” 

and 
"U

th
ö

rn
”

, 
130 

q
u
a
n
tita

tiv
e
 

p
h

y
to

p
lan

k
to

n
 

sam
p

les 
w

ere 
tak

en
 

and 
h

y
d

ro
g
rap

h
ical 

and 
ch

em
ical 

o
b
serv

a
tio

n
s 

m
ade 

in
 
th

e 
G

erm
an 

B
ig

h
t.4

) 
D

u
rin

g
 
th

e 
firs

t 
ru

n
n
in

g
 
o
f 

th
e 

u
n
d
erw

ater 
la

b
o
ra

to
ry

 
"H

elg
o

lan
d

” 
(tJW

L) 
n
ear 

th
e 

is
le
 

o
f H

elg
o
lan

d
, 

sed
im

en
tatio

n
 ra

te
s 

and 
co

m
p
o
sitio

n
 
o
f 

th
e 

sin
k

in
g
 m

a
te

ria
l 

w
ere 

m
easu

red
 
a
t 

th
e 

b
o
tto

m
 a

t 
22 

m 
d

ep
th

, 
15 

sam
p

les 
o
f 

sin
k
in

g
 m

a
te

ria
l w

ere 
c
o

lle
c
te

d
 
in
 

4 
sed

im
en

t 
tra

p
s. 

T
hey 

re
p

re
se

n
t 

sed
im

en
tatio

n
 ra

te
s 

in
 

a 
b

o
tto

m
 a

rea
 
m

easu
rin

g
 

225 
era2 

w
ith

in
 
a 

p
erio

d
 
o
f 

5 
to
 

20 
h

o
u

rs. 
V

olum
e, 

d
ry
 w

eig
h
t, 

o
rg

an
ic 

carb
o

n
 

and 
n
itro

g
e
n
 w

ere 
d

eterm
in

ed
. 

F
in

e 
sam

p
les 

o
f 

th
e 

sed
im

en
t 

su
rfa

c
e 

from
 
d

iffe
re

n
t 

b
o
tto

m
 a

re
a
s 

w
ere 

c
o

lle
c
te

d
 

an
d 

sim
ila

rly
 
an

aly
sed

 
fo

r 
C 

and 
F
 c

o
n

te
n
t. 

T
u
rb

id
ity

 an
d u

n
d
erw

ater 
illu

m
in

a
tio

n
 w

ere 
m

easu
red 

a
t 

th
e
 

b
o

tto
m
 n

e
a
r 

th
e
 

U
W

L.

S
tu

d
ies 

on 
zo

o
p

lan
k

to
n
 
I969

In
v
e
stig

a
tio

n
s 

on 
th

e 
zo

o
p
lan

k
to

n
 
fo

r 
th

e
 
n

o
rth

e
rn

 A
tla

n
tic

 
show

 
th

e 
fo

llo
w

in
g
 
p
a
tte

rn
s 

o
f 

d
istrib

u
tio

n
 
fo

r 
o

cean
ic 

C
h
aeto

g
n
ath

es

T
he 

freq
u
en

cy
 
o
f 

th
e 

m
eso

p
lan

k
to

n
ic 

sp
e
cie

s 
in

d
ig

en
o
u
s 

in
 th

e 
c
o
o
lish

 w
aters 

(S
a
g
itta

 
m

axim
a, 

S_. 
d

e
c
ip

ie
n

s9 
E

u
k
ro

h
n
ia 

h
am

ata) 
in

c
re

a
se

s 
in
 
th

e 
a
rea

s 
o
f 

risin
g
 
o
r 

u
p
w

ellin
g
 

d
eep w

a
ter. 

T
h
is 

is 
th

e 
case 

in
 
th

e 
c
e
n
tre

 
o
f 

th
e
 
cy

clo
n
ic 

w
h

irl 
in
 
th

e 
Irm

in
g
er 

S
ea 

and 
alo

n
g
 
th

e 
le

ft 
flan

k
 

o
f 

th
e 

n
o
rth

-e
a
st 

A
tla

n
tic

 
c
u
rre

n
t. 

O
n th

e 
o
th

e
r 

h
an

d
, 

a
t 

th
e 

rig
h
t 

o
f 

th
is 

c
u
rre

n
t, 

e
p
ip

la
n
k
to

n
ic 

sp
e
cie

s 
a
re 

tra
n
sp

o
rte

d
 
to

w
ard

s 
th

e 
stream

 
a
x
is 

in
 
th

e
 

su
rfa

c
e 

w
aters 

by m
eans 

o
f 

tra
n
sv

e
rse

 
c
irc

u
la

tio
n
. 

T
hus 

S
a
g
itta

 
se

rra
to

d
e
n

ta
ta
 

tasm
an

ica 
is
 

th
e 

b
e
st 

in
d
ic

a
to

r 
sp

e
cie

s 
on 

th
e 

o
rig

in
.'an

d
 
sp

read
in

g
 
o
f 

th
e 

w
ater m

asses 
o
f 

th
e 

G
u

ii 
S

tream
 

sy
stem

.

T
he 

flu
c
tu

a
tio

n
s 

o
f 

th
e 

n
e
ritic

 
S

a
g
itta

 
eleg

an
s 

o
b
serv

ed
 
in
 
th

e 
a
rea

 
o
ff 

E
ast 

G
reen

lan
d
 
a
re 

cau
sed

 
by v

e
rtic

a
l m

ig
ratio

n
s 

o
f 

th
e
 
a
d

u
lt 

sp
ecim

en
s 

in
to
 

d
eep

er 
la

y
e
rs 

in
 w

h
ich th

ey
 
are 

tra
n
sp

o
rte

d
 

to
w

ard
s 

th
e 

c
o

a
st 

an
d 

in
to
 

th
e 

fjo
rd

s. 
T

he 
new

 g
e
n
e
ra

tio
n
 
b
o
rn
 
th

e
re
 
rise

sc
to
 
th

e 
su

rfa
c
e 

and 
is 

p
u
sh

ed
 

seaw
ard

s 
in
 
th

e
 
su

rfa
c
e
 
w

ater 
o
f 

low
 
s
a
lin

ity
.

IV
. 

’U
n
iv

e
rsitä

t 
H

am
burg 

~ 
In

s
titu

t 
fü

r H
y
d
ro

b
io

lo
g
ie 

und 
F

isc
h
e
re

i

w
isse

n
sch

a
ft f

P
a
rtic

ip
a
tio

n
 
in
 
th

e 
program

m
es 

’’N
orw

egian 
S

ea 
I969” 

(c
o
-o

rd
in

a
to

r 
P

ro
f., 

D
r. 

G
. 

D
ie

tric
h
, 

K
iel) 

w
ith

 p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

ab
o
ard

 
FR

V
 

"A
nton D

o
h
rn

", 
c
ru

ise
 

1
3

0
a5 

7
-d

ay
 
an

ch
o
r 

sta
tio

n
 
in
 

a 
te

s
t 

fie
ld

. 
S

tu
d

ies 
on 

th
e 

m
ic

ro
stru

c
tu

re
 

o
f 

th
e 

v
e
rtic

a
l 

d
istrib

u
tio

n
 

o
f 

zo
o
p

lan
k

to
n

 
and 

its
 
re

la
tio

n
 
to
 

th
e 

d
a
ily

 
flu

c
tu

a
tio

n
 
o
f 

th
e
 

d
eep 

sc
a
tte

rin
g
 
la

y
e
rs 

in
 
th

e
 
u
p
p
er 

700 
m

etres 
(c

atc
h

es 
w

ith
 th

e 
L

o
n

g
h

u
rst-H

ard
y
 
p
lan

k
to

n
 

re
c
o
rd

e
r).

V
o 

’In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

, 
B

rem
erhaven*

D
ep

artm
en

t 
o
f 

b
o

tan
y

.

E
co

lo
g
ical 

in
v
e
stig

a
tio

n
s 

on 
lo

w
er m

arin
e 

p
la

n
k
to

n
ic 

fu
n

g
i 

in
 

th
e 

G
erm

an 
B

ay, 
th

e 
re

g
io

n
 b

etw
een

 B
ären

in
sel 

and N
orw

ay 
an

d 
on 

th
e 

w
est 

c
o

a
st 

o
f n

o
rth

e
rn

 A
fric

a
. 

In
v
e
stig

a
tio

n
s 

on 
sed

im
en

t 
sam

p
les 

in
 

th
e 

sam
e 

re
g

io
n

s 
w

ere 
c
a
rrie

d
 

o
u
t 

and 
stu

d
ie

s 
u

n
d

ertak
en
 

on 
th

e 
in

te
r

a
c
tio

n
 

b
etw

een
 
th

e 
p
la

n
k
to

n
ic 

d
iato

m
 
C

o
scin

o
d

iscu
s 

gra
n
ii 

and 
its

 
p
a
ra

site
 

L
ag

en
ism

a 
c
o
sc

in
o
d
isc

i 
D

reb
es. 

In
te

ra
c
tio

n
s 

b
etw

een
 b

e
n
th

ic 
alg

ae 
and 

th
e
ir 

p
a
ra

site
s 

in
 th

e 
m

outh 
o
f 

th
e 

riv
e
r W

eser 
and 

in
 th

e 
G

erm
an B

ay w
ere 

a
iso

 
stu

d
ie

d
.

D
ep

artm
en

t 
o
f 

zo
o

lo
g
y

.

T
axonom

ic 
w

ork w
as 

co
n
d
u
cted

 
on In

d
ia

n
 
c
o
a
sta

l 
p
lan

k
to

n
 

C
opepoda. 

R
esearch

 w
as 

c
a
rrie

d
 

o
u
t 

on 
zo

o
p
lan

k
to

n
 
in
 
th

e W
eser 

e
stu

a
ry

.
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Ic
e
land

(i. 
H

allg
r.im

sso
n
)

Z
o

o
p

lan
k
to

n

F
iv

e 
zo

o
p
lan

k
to

n
 

su
rv

ey
s 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
co

n
n

ectio
n
 w

ith
 

h
e
rrin

g
 
in

v
e
stig

a
tio

n
s 

in
 
Ic

e
la

n
d
ic
 
w

aters 
and 

th
e
 
n

o
rth

e
rn
 
p
a
rt 

o
f 

th
e 

N
orw

egian 
S

ea 
in
 
th

e 
p

e
rio

d
 

8
th

 M
ay 

to
 

22nd 
S

ep
tem

b
er,

A
lto

g
e
th

e
r 

358 
zo

o
p

lan
k
to

n
 
sta

tio
n

s 
w

ere w
o
rked

, 
each

 
sta

tio
n
 

sam
pled

 
by 

a 
H

enseli n
e
t 

5
0
-
0
 

m
 an

d 
"Ic

e
la

n
d

ic
 

H
igh 

S
peed 

S
am

p
lers" 

tow
ed 

a
t 

5  
and 

25 
m
 
d

ep
th

.

L
arv

ae 
o
f 

b
o

tto
m
 
in

v
e
rte

b
ra

te
s 

w
ere 

c
o

lle
c
te

d
 
o
ff 

th
e 

so
u

th
 c

o
a
st 

(N
ep

h
ro

p
s) 

an
d 

in
 
th

e
 
fjo

rd
s 

o
f 

th
e
 
w

est 
c
o

a
st 

(P
an

d
alu

s
).

P
h
y
to

p
lan

k
to

n

M
easurem

ents 
o
f p

rim
ary

 p
ro

d
u
c
tio

n
 w

ith
 
th

e 
^4C 

tech
n

iq
u

e 
w

ere 
c
a
rrie

d
 

o
u
t 

a
t 

11 
sta

tio
n

s 
in
 
th

e w
aters 

o
ff 

th
e 

n
o
rth

-w
e
ste

rn
 p

en
in

su
la 

o
f 

Ic
ela

n
d
 

from
 

1
6
th
 A

p
ril 

to
 

2nd M
ay 

and 
a
t 

25 
sta

tio
n

s 
in
 
th

e 
w

aters 
o
ff 

th
e 

n
o
rth

 
and 

n
o

rth
-e

a
st 

c
o
a
st 

o
f 

Ic
ela

n
d
 

from
 
4
th

-1
0
th
 Ju

n
e. 

T
he 

sam
p
les 

w
ere 

tak
en

 a
t 

stan
d
a
rd
 
d
ep

th
s 

0
, 

10, 
20 

and 
30 

m
 and 

illu
m

in
a
te

d
 a

t 
ca*

13 
000 

lu
x
 
in
 
a 

tem
p

eratu
re 

re
g

u
la

te
d
 
in

c
u

b
a
to

r. 
S

am
ples 

fo
r 

q
u
a
n
tita

tiv
e

 
a
n

a
ly

ses 
o
f 

th
e
 
p
h
y
to

p
lan

k
to

n
 w

ere 
c
o

lle
c
te

d
 
a
t 

each
 
le

v
e
l w

here 
p
ro

d
u
c
tiv

ity
 

w
as 

m
easu

red
.

In
 
co

n
n
ectio

n
 w

ith
 th

e
 
s
h

e
llfis

h
 c

a
tc

h
in

g
 

(P
ecten

 
isla

n
d
ic

u
s) 

in
 
th

e 
m

outh 
o
f 

Jö
k

u
lfirö

ir 
a
t 

th
e 

n
o
rth

-w
e
ste

rn
 p

a
rt 

o
f 

Ic
e
la

n
d
, 

sam
p

les 
fo

r 
q
u
a
n

tita
tiv

e
 

a
n

a
ly

ses 
o
f 

th
e 

p
h

y
to

p
lan

k
to

n
 w

ere 
c
o

lle
c
te

d
 
a
t 

th
e 

sea 
su

rfac
e
 
te

n
 
tim

es 
in
 
th

e 
p
e
rio

d
 

from
 

22nd 
Ju

n
e 

to
 

9
th
 S

ep
tem

b
er,

In
 
co

n
n

ectio
n
 w

ith
 
sam

p
lin

g
 
o
f M

y
tilu

s
 

edu
lis

 
in

 H
v
alfjo

rö
u
r 

(F
ava 

B
ay) 

7 
su

rfac
e 

sam
p
les 

fo
r 

q
u
a
n
tita

tiv
e
 
a
n

a
ly

ses 
o
f 

th
e
 
p

h
y

to
p

lan
k

to
n

 
w

ere 
c
o
lle

c
te

d
 
in
 
th

e
 
p

e
rio

d
 
1
st 

Ju
ly
 
to
 
9
th
 

S
ep

tem
b
er

Ire
la

n
d

 

(F
oA

, 
G

ib
so

n
)

N
o
th

in
g
 
to
 
re

p
o
rt 

th
is 

y
e
a
r,Ita

ly

N
eth

erlan
d

s 

(P
. 

N
arrin

g
a)

In
 re

p
o
rts 

to
 
th

o
 

D
em

ersal 
F

ish
 

(N
o
rth

ern
) 

C
om

m
ittee 

and 
to
 

th
e 

P
e
la

g
ic 

F
ish

 
(N

o
rth

ern
) 

C
om

m
ittee 

p
lan

k
to

n
 w

ork 
c
a
rrie

d
 

o
u
t 

by th
e 

N
eth

erlan
d
s 

on 
th

e 
d

istrib
u

tio
n
 

an
d 

q
u

a
n

tity
 
o
f 

fis
h
 

eggs 
and 

la
rv

a
e

 
h
as 

b
een

 
reco

rd
ed

.

P
e
rio

d
ic

a
l 

o
b
serv

a
tio

n
s 

in
 th

e
 
c
o
a
sta

l 
w

ater 
o
f 

IJn
u

id
en

 
to
 
d
e
te

c
t 

p
lan

k
to

n
 

bloom
s 

w
h
ich 

co
u
ld
 
le

ad
 
to
 
ad

v
erse 

c
o
n
d
itio

n
s 

fo
r 

fish
 and 

sh
e
ll

fis
h
 w

ere 
co

n
tin

u
ed
 
in
 

1969, 
T

he 
p

h
y

to
p

lan
k

to
n
 
in
 
th

e 
B

u
tch

 c
o

a
sta

l 
w

aters 
re

fle
c
te

d
 
th

e 
re

la
tiv

e
ly
 

calm
 w

eath
er 

d
u
rin

g
 

1969« 
S

in
ce 

th
e 

coasi.-rg 
w

ater 
is
 

com
posed 

o
f 

sea 
w

ater 
d
ilu

te
d
 w

ith
 R

hine 
w

ater 
it 

chow
s 

a 
h

ig
h

 
fe

rtility
. 

Low
 w

ind 
sp

eed
s 

le
ad
 
to
 
p
re

c
ip

ita
tio

n
 
o
f th

e 
s
ilt 

c
a
rrie

d
 

dow
n 

by 
th

e 
riv

e
rs, 

and 
th

e
re

fo
re
 
to
 

a 
good 

p
e
n
e
tra

tio
n
 
o
f th

e 
su

n
lig

h
t. 

T
h
is 

in
 
its

 
tu

rn
 
le

ad
s 

to
 

d
ev

elo
p
m

en
t 

o
f 

c
o
n
sid

era
b
le 

bloom
s 

o
f d

iato
m

s. 
T

he 
m

ain 
sp

e
cie

s 
in
 

1969 
w

ere 
S

k
eleto

n
em

a 
co

statu
m

, 
E

ucam
pia 

zo
od

ia
cu

s 
and 

C
h

aeto
cero

s 
ra

d
ia

n
s. 

N
o 

bloom
s" o

f 
d
in

o
fla

g
e
íía

te
s 

h
av

e 
b

een
 
o
b
serv

ed
 and 

in
 
fa

c
t 

o
n

ly
 

one 
sp

ecim
en 

o
f 

G
oniau

lax
 
h

as 
b

een
 
o
b
serv

ed
.
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N
orw

ay 

(F
. 

B
ey

er)

U
n
iv

ersity
 
o
f 

O
slo 

I
• 

P
h
y
to

p
lan

k
to

n
 

su
rv

ey
s

a) 
T

he 
stu

d
y
 
o
f 

th
e
 
v

e
rtic

a
l 

p
h

y
to

p
lan

k
to

n
 d

istrib
u
tio

n
 
in

 
c
o
a
sta

l 
w

aters 
w

ith
 a 

p
ro

n
o
u

n
ced

 h
a
lc

c
lin

e
 

(N
o
rd

âsv
atn

 
and 

in
n
e
r 

H
ard

an
g

erfjo
rd

) 
w

as 
co

n
tin

u
ed

. 
(U

. 
L

ille
n
o
e
n
).

b
) 

T
he 

in
v

e
stig

a
tio

n
 
o
f th

e
 

sp
rin

g
 
p

h
y

to
p

lan
k

to
n
 
in
 
th

e 
spaw

ning 
a
re

as 
fo

r 
cod 

and 
h

e
rrin

g
 

(M
o

re-L
o

fo
ten

) 
w

as 
co

n
tin

u
ed

 ; 
in
 
c
o
lla

b
o
ra

tio
n

 
w

ith
 
th

e 
M

arine 
R

esearch
 
In

s
titu

te
, 

F
ish

e
rie

s 
D

ire
c
to

ra
te

, 
and 

p
a
rt 

o
f 

th
e 

N
orw

egian 
IB

P-PM
 program

m
e, 

(i. 
N

y
g

aard
),

c) 
In
 
c
o

lla
b

o
ra

tio
n
 w

ith
 
th

e 
U

n
iv

e
rsity

 
o
f B

erg
en
 an

 
a
ll-y

e
a
r 

su
rv

ey
 
o
f 

th
e 

p
h
y
to

p
lan

k
to

n
 
o
f N

o
rd

âsv
atn

 n
ear 

B
erg

en w
as 

in
itia

te
d

,
(lí. 

T
an

g
en

),

II. 
S

p
ecial 

p
h

y
to

p
lan

k
to

n
 
stu

d
ie

s

a) 
T

axonom
ic 

stu
d
ie

s 
w

ith
 
th

e 
u

se 
o
f 

tran
sm

issio
n
 

and 
scan

n
in

g
 

e
le

c
tro

n
 m

icro
sco

p
y
 w

ere 
co

n
tin

u
ed

, 
on 

c
o

cc
o

lith
o

p
h

o
rid

s 
(K

. 
R

in
g
d
al 

G
aard

er), 
d
iato

m
s 

(G
, 

R
y

tte
r 

H
asle 

and 
B

. 
R

id
d
erv

o
ld
 

H
eim

dal) 
and m

ic
ro

flag
e
lla

+
e
s

(j. 
T

h
ro

n
d

sen
).

b
) 

T
he 

stu
d
y
 
o
f 

C
o
cco

lith
u
s 

h
u
x
le

y
i, 

its
 
life

 
c
y
c
le
 

and 
fin

e
 

stru
c
tu

re
, 

h
as 

b
een

 co
n
tin

u
ed

, 
(5

7
 K

lav
en

ess). 
C

o
m

p
arativ

e 
m

o
rp

h
o
lo

g
ical 

and p
h

y
sio

lo
g

ic
a
l 

stu
d
ie

s 
o

f 
c
o
c
c
o
lith

-b
e
a
rin

g
 

and n
ak

ed
 

C_, 
h
u
x
ley

i 
have 

b
een

 m
ade. 

(E
. 

P
aasch

e, 
D

. 
K

lav
en

ess).

c) 
In

v
e
stig

a
tio

n
s 

on 
n

a
n

n
o

-p
h

y
to

fla
g

e
lla

te
s 

h
av

e 
b
een

 
co

n
tin

u
ed

,
(j. 

T
h
ro

n
d
sen

).

d
) 

E
x
p
erim

en
tal 

w
ork h

as 
b

een 
in

itia
te

d
 

on 
ch

an
g

es 
in
 
th

e 
co

n
ten

t 
o

f 
c
h
lo

ro
p
la

st 
p
ig

m
en

ts 
and 

enzym
es 

in
 p

lan
k
to

n
 alg

ae 
In

d
u
ced

 
by 

d
iffe

re
n
t 

lig
h
t 

reg
im

es 
(stro

n
g
 

and w
eak 

lig
h
t, 

lo
n
g
 

and 
sh

o
rt 

d
a
y
s), 

(E
, 

P
aasch

e).

P
u

b
lic

a
tio

n
s

.. 
■

B
raaru

d
,

T
. 

&
1969

H
eim

d
al,

B
,R

.

G
aard

er,
K

.R
.

I97O

G
aard

er,
K

.R
.

I97O

H
asle, 

G
.R

. 
&

1970
H

eim
d
al, 

B
.R

.

H
asle, 

G
.R

.,
1970

H
eiû

d
al, 

B
. R

. 
&

F
ry

x
e
ll, 

G
.A

.

H
eim

d
al, 

B
,R

.
1970

P
aasch

e, 
E

.
1969

P
aasch

e, 
E

. 
1970

B
row

n w
ater 

on 
th

e
 

N
orw

egian 
c
o
a
st 

in
 
th

e 
autum

n, 
1966. 

N
y
tt 

M
ag.B

o
t0

(ln
 p

re
ss).

T
h
ree 

new
 
ta

x
a 

o
f 

C
o
c
c
o
lith

in
e
ae. 

Ib
id

.17«
(in

 
p
re

ss).

C
om

m
ents 

on 
th

e 
d

istrib
u

tio
n
 
o
f 

c
o

c
c
o

lith
o


p
h
o
rid

s 
in
 
th

e
 

o
cean

s. 
In

? 
T

he 
M

icro
p
aleo

n
to

lo
g
y

 
o
f 

O
cean

s, 
ed

, 
B

.M
. 

F
u

n
n

ell 
and W

„R
c 

R
ie

d
el. 

C
am

bridge, 
(in

 p
re

ss).

Som
e 

sp
e
cie

s 
o
f 

th
e 

c
e
n
tric

 
d

iato
m
 genus 

T
h
a
la

ssio
sira

 
stu

d
ie

d
 
in
 
th

e 
lig

h
t 

and 
e
le

c
tro

n
 m

icroscoiD
es, 

B
e
ih

e
ft 

sum
s 

N
ova 

H
edw

igiae 
F

ried
rich

-H
u
sted

t-G
ed

en
k
b
an

d
. 

(in
 p

re
ss)<

M
o
rp

h
o
lo

g
ic 

v
a
ria

b
ility

 
in
 
fa

sc
ic

u
la

te
d
 

d
iato

m
s 

as 
ex

em
p

lified
 

by 
T

ha
la

s
s
io

s
ira 

tum
ida 

(«T
arnisch

) 
H

asle 
com

b.nov. 
A

n
t.R

e
s,S

er, 
(in

 p
re

ss)c

M
orphology an

d 
d
istrib

u
tio

n
 
o
f 

tw
o 

N
av

icu
la 

sp
e
cie

s 
in
 N

orw
egian 

c
o
a
sta

l 
w

a
ters. 

N
y
tt 

M
ago 

B
o
t. 

(in
 
p
re

ss).

L
ig

h
t-d

ep
en

d
en

t 
c
o

c
c
o

lith
 
fo

rm
atio

n
 
in
 
th

e 
tw

o 
fo

rm
s 

o
f 

C
o
cco

lith
u
s 

p
e
la

g
icu

s. 
W

ith
 rem

ark
s 

on 
Z

e
ro

-th
ic

k
n
e
ss 

co
u
n
tin

g
 
e
ffic

ie
n
c
y
 

o
f 

c
o
c
co

lith
o
p
h
o
rid

s. 
A

rch
.M

icro
b
io

l., 
67_?'¡99- 203.

A
 

sim
p
le 

m
ethod 

fo
r 

e
sta

b
lish

in
g
 
b

a
c
te

ria
-fre

e
 

c
u
ltu

re
s 

o
f p

h
o
to

ta
c
tic
 
fla

g
e
lla

te
s. 

J
.C

ous cin
to

 
E

x
p

lo
r.M

er. 
(in

 p
re

ss).
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T
h
ro

n
d
sen

, 
J.

1969
A
 

sim
p

le 
m

ic
ro

p
ip

e
tte 

fo
r u

se 
on 

th
e W

ild M
40 

and 
th

e 
Z

eiss 
p
lan

k
to

n
 m

icro
sco

p
es. 

J.Q
o

n
s.in

t.E
x

p
lo

r.M
e
r 

5
2

s4
5

0
-4

5
2.

T
h
ro

n
d
sen

, 
J.

1969
F

la
g
e
lla

te
s 

in
 
th

e 
N

orw
egian 

c
o
a
sta

l 
w

a
ters. 

N
y
tt 

M
ag.B

ot. 
1
j5

sl6
l-2

1
4
.

T
h
ro

n
d
sen

, 
J.

1969
A
 
sm

all 
sed

im
en

tatio
n
 

cham
ber 

fo
r u

se 
on 

th
e 

W
ild M

 40 
and 

Z
eiss 

p
lan

k
to

n
 m

icro
sco

p
es. 

J.C
o
n
s.in

t.E
x
p
lo

r.M
e
r ¿

3
(2

)v
 
(in

 p
re

ss).

T
h
ro

n
d
sen

, 
J.

1969
S

alp
ig

o
eca 

sp
in

ife
ra
 
sp

.n
o
v
., 

a 
new

 p
lan

k
to

n
ic 

sp
e
cie

s 
o
f 

th
e 

C
rasp

ed
o
ph

y
ceae 

reco
rd

ed
 
in
 
th

e 
A

rc
tic

. 
B

rit.p
h
y
c
o
l.J. 

(in
 p

re
ss).

T
h
ro

n
d
sen

, 
J.

1969
F

la
g

e
lla

te
s 

from
 A

rc
tic

 
w

a
ters. 

N
y
tt 

M
ag.B

ot. 
17. 

(in
 
p
re

ss).

T
h
ro

n
d
sen

, 
J.

1970
M

arin
e 

p
la

n
k
to

n
ic 

acan
th

o
ecacean

s 
(C

rasp
ed

o


p
h

y
ceae) 

from
 A

rc
tic

 
w

a
ters. 

Ib
id

, 
(in

 
p

re
ss).

In
s
titu

te
 
o
f M

arine! 
R

esearch
,

B
ergen

P
h
y
to

p
lan

k
to

n

1 ) 
A

b 
fo

r 
th

e 
p

rev
io

u
s 

y
ear 

th
e
 
situ

a
tio

n
 
in
 p

lan
k
to

n
 

d
ev

elo
p
m

en
t 

w
as 

an
aly

sed
 
a
t 

th
e 

sp
aw

n
in

g
 
fie

ld
s 

o
f 

th
e
 
A

tlan
to

-S
can

d
ian

 H
errin

g
 

and 
th

e A
rc

tic
 

cod 
b
etw

een
 
S

ta
d
t 

an
d Y

e
ste

râ
le

n
.

T
he 

stu
d
y
 
is
 
p
a
rt 

o
f 

a 
5
-y

e
ars 

IB
P

-program
m

e 
on th

e
 
re

cru
itm

e
n
t 

m
echanism

 
o
f 

th
e
se
 
fish

 
and 

co
v
ers 

tax
o
n
o
m

ic 
a
n

a
ly

sis, 
m

easu
rem

en
ts 

o
f 

th
e 

p
rim

ary
 p

ro
d
u
c
tio

n
, 

c
h
lo

ro
p
h

y
ll-d

e
te

rm
in

a
tio

n
s 

and 
p
a
rtic

le
 
siz

e
 

freq
u

en
cy

 
a
n

a
ly

sis,, 
(G

. 
B

erg
e).

2) 
A
 b

io
-a

ssa
y
 

on 
e
ffe

c
ts 

o
f 

fe
rtiliz

e
rs
 

upon 
th

e 
alg

ae 
p
ro

d
u
ctio

n
 

o
f 

P
ern

 
hake 

w
as 

p
u

b
lish

ed
. 

(G
. 

B
erg

e).

Z
o
o
p

lan
k

to
n

S
am

p
lin

g
 w

as 
co

n
tin

u
ed

 
a
t 

th
e 

p
erm

an
en

t 
o

cean
o

g
rap

h
ical 

sta
tio

n
s 

alo
n
g

 
th

e 
c
o

a
st 

o
f N

orw
ay and 

a
t 

S
ta

tio
n
 M

 in
 
th

e 
N

orw
egian 

S
ea. 

T
he 

m
a
te

ria
l 

is 
w

orked 
up 

c
o

n
tin

u
a
lly

 
by 

th
e
 

"sh
o
rt 

cu
t" 

m
ethod 

and 
file

d
 

on 
c
a
rd

s.

In
v
e
stig

a
tio

n
s 

in
 
co

n
n
ectio

n
 w

ith
 co

m
m

ercial 
fish

e
ry
 
fo

r 
zo

o
p
lan

k
to

n
 

w
ere 

co
n
tin

u
ed

, 
p
lan

k
to

n
 h

au
ls 

b
ein

g
 
tak

en
 
in
 
th

e 
u
p
p
er 

50 
m
 
in
 
fjo

rd
s 

and 
c
o
a
sta

l 
a
re

a
s 

n
ear 

B
erg

en
 
in

 M
ay

-Ju
n
e. 

In
sid

e
 
th

e 
sk

e
rrie

s 
th

e
 
p

lan
k
to

n
 

w
as 

d
o
m

in
ated

 
by m

ed
u
sae, 

b
u
t 

in
 

open w
aters 

C
alan

u
s 

fin
m

arch
icu

s 
w

as 
d

o
m

in
an

t, 
in

 c
o
n
c
e
n
tra

tio
n
s 

up 
to
 

16 m
l 

d
ra

in
e
d
 p

lan
k

to
n
 
p

e
r 

cu
b
ic 

m
etre. 

W
ith

 a 
fin

em
esh

ed
 
su

rfa
c
e 

traw
l 

w
ith

 an
 
o

p
en

in
g
 
o
f 

12 
m
2

, 
tow

ed 
from

 
a 

co
m

m
ercial 

fish
in

g
 v

e
sse

l, 
c
a
tch

e
s 

up 
to
 

85 
kg 

p
e
r 

tra
w

lin
g
 h

o
u
r w

ere 
o
b
ta

in
e
d
. 

A
bout 

10 
m

e
tric 

to
n
s 

o
f 

C
alan

u
s 

w
ere 

ta
k
e
n
 by 

o
tjaer v

e
sse

ls.

M
o

n
th

ly
 

sam
p

les 
o
f k

rill 
and m

y
cto

p
h
id 

fis
h
 w

ere 
tak

en
 
in
 B

y
fjo

rd
en

 
n

o
ar 

B
erg

en
 w

ith
 

a 
3

’ 
Isaacs-K

id
d
 
p
e
lag

ic
 
traw

l 
and 

th
e 

B
ey

er 
p
arav

an
e-n

et

P
u

b
lic

a
tio

n

W
ib

o
rg

, 
K

.P
. 

&
 

1969 
In

v
e
stig

a
tio

n
s 

on 
th

e
 

ab
u
n
d
an

ce 
o
f 

copepod
B

jö
rk

e, 
H» 

p
lan

k
to

n
 

(C
alan

u
s 

fin
m

a
rc

h
icu

s) 
an

d 
ex

p
ers.m

en
ial

' 
" 

fish
in

g
 
fo

r 
th

e 
sam

e 
in
 c

o
a
sta

l 
w

aters 
o
ff

B
erg

en
, 

M
ay-June 

19^9* 
F

isk
en

 H
av. 

1
7
-2

0
.

A
t 

th
e
 
B

io
lo

g
ic

a
l 

S
ta

tio
n
. 

E
sp

eg
ren

d
, 

J.B
.L

. 
M

atthew
s 

h
as 

tak
en

 up 
q
u
a
n
tita

tiv
e
 
stu

d
ie

s 
o
f 

th
e 

d
istrib

u
tio

n
 

and 
fo

o
d
 w

eb 
o
f 

th
e 

p
lan

k
to

n
 
in
 
th

e 
700 

m
 

d
eep K

o
rsfjo

rd
en

 n
ear 

B
erg

en
. 

H
e 

h
as 

a
iso

 
b
een

 
su

p
e
rv

isin
g
 

a 
num

ber 
o
f 

sp
e
c
ia

l 
zo

o
p
lan

k
to

n
 
stu

d
ie

s 
in
 
th

e 
sam

e 
lo

c
a
lity

, 
co

n
cern

in
g
 
th

e 
v
e
rtic

a
l 

d
istrib

u
tio

n
 
o
f R

a
d
io

la
ria

, 
th

e 
an

n
u
al 

cy
cle 

o
f m

ed
u

sae, 
th

e
 
b
io

lo
g
y
 
o
f 

B
o
reo

m
y
sis, 

and 
th

e
 

an
n
u
al 

cy
cle 

and 
b
io

lo
g
y
 
o
f 

eu
p
h
au

sid
s. 

W
ork 

is 
in

 
p
ro

g
re

ss 
on b

o
tto

m
-d

w
ellin

g
 c

ala
n

o
id
 

co
p

ep
o

d
s 

in
 

various 
fjo

rd
s 

o
f n

o
rth

e
rn

 
N

orw
ay 

(A
. 

F
o

ssh
ag

en
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A
t 

th
e 

S
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n
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B
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g
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S

ta
sjo

n
, 

F
lö

d
ev

ig
en

, 
w

ork 
(sta

rte
d
 
in
 

1967) 
w

as 
co

n
tin

u
ed
 

on 
tile 

o
ccu

rren
ce 

o
f n

eu
sto

n
 

an
d h

y
p
o
n
eu

sto
n
, 

p
a
rtic

u
la

rly
 

ich
th

y
o
-h

y
p

o
n

eu
sto

n
, 

in
 
in

sh
o
re 

and 
o
ffsh

o
re
 
w

aters 
(i), 

D
an

ielsen
 &
 

S„ 
fv

e
ito
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A
t 

th
e 'K

o
n
g
elig

e 
N

orsk
s 

V
id

en
sk

ab
e
rs 

S
elsk

ab
s M

useum
* 1 T

rondheim
, 

th
e 

an
n
u
al 

cy
cle 

o
f p

h
y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 
in

 re
la

tio
n
 
to
 
h
y
d
ro

g
rap

h
y

 
in
 
th

e 
T

ro
n
d
h
eim

sfjo
rd
 w

as 
stu

d
ie

d
 by S

0 
S

ak
sh

au
g
 an

d 
T„ 

S
tröm

greno

T
he 

q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 

o
f 

G
o
n
iau

lax
 

tam
are

n
sis 

in
 
re

la
tio

n
 to

 
h
y
d
ro

g
rap

h
y
 w

as 
stu

d
ie

d
 
as 

an 
IB

P
 p

ro
je

c
t 

(E
o 

S
akshaug)«, 

In
 
c
o
-o

p
era

tio
n

 
w

ith
 'N

orsk 
In

s
titu

tt 
fo

r 
T

ang- 
og 

T
a
re

fo
rsk

n
in

g
', 

p
ig

m
en

ts, 
e
sp

e
c
ia

lly
 

c
a
ro

te
n
o
id

s, 
w

ere 
stu

d
ie

d
 
in
 
p
lan

k
to

n
 

and My
tilu

s
, 

w
h
ich

 w
as 

a
iso

 
te

ste
d

 
to

x
ic

o
lo

g
ic

a
lly

»
 

T
o

x
ic 

m
u

ssels 
w

ere 
fo

u
n
d
 
in

 w
aters 

w
ith

 G
onia

u
la

x
»

A
t 

th
e 

1In
s
titu

tt 
fo

r m
arin

 
b
io

lo
g
i, 

Av
d

. 
A

', 
a 

stu
d
y
 

on 
re

g
io

n
a
l 

d
iffe

re
n
c
e
s 

an
d 

se
aso

n
a
l 

ch
an

g
es 

in
 
th

e 
sp

e
c
ific

 
d

istrib
u

tio
n
 
o
f m

ero
- 

p
la

n
k
to

n
ic 

la
rv

ae
 
in
 
th

e
 
O

slo
fjo

rd
 w

as 
co

m
p
leted

, 
an

d 
a 

p
ap

er 
on 

th
io

 
su

b
jec

t 
is
 
in
 p

ress»
 

(t, 
S

ch
ram

). 
S

tu
d
ies 

on 
th

e 
life

 
cy

cle 
and 

v
e
rtic

a
l 

d
istrib

u
tio

n
 

o
f A

g
la

n
th

a 
d
ig

ita
le
 

an
d 

S
ag

itta, 
eleg

an
s 

in
 
th

e
 
in

n
e
r 

O
slo

fjo
rd

 
w

ere 
co

m
p
leted

 
as 

m
a
ste

r's 
th

e
se

s 
(0

. 
S

m
ed

stad
, 

T
. 

Jak
o
b
sen

). 
R

ep
o
rts 

are 
b
ein

g
 p

rep
ared

 
fo

r 
p
u
b
lic

a
tio

n
.

P
rom

 
th

e 
'M

a
rin

b
io

lo
g
isk

 
Sta

sjo
ri, 

Trom
so 

a 
num

ber 
o
f 

c
ru

ise
s 

w
ere m

ade 
to
 
v

a
rio

u
s 

fjo
rd

s 
in
 

T
rom

s 
an

d 
F

in
m

ark
 
th

ro
u

g
h

o
u

t 
th

e 
y
e
a
r 

fo
r 

th
e
 

p
u
rp

o
se 

o
f 

c
o
lle

c
tin

g
 
zo

o
p
lan

k
to

n
 
in
 v

e
rtic

a
l 

h
a
u
ls 

w
ith

 a 
500 p

.n
et. 

T
he 

aim
 is 

to
 

com
pare 

d
isp

lacem
en

t 
v
o
lu

m
es. 

T
hrough 

th
e
 
p
e
rio

d
 A

p
ril-Ju

n
e
 

ex
ten

siv
e 

u
se 

w
as 

m
ade 

o
f 

C
larke-B

um
pus 

P
lan

k
to

n
 

S
am

p
lers 

fo
r 

c
o
lle

c
tin

g
 
la

rv
a
e
 

o
f 

co
m

m
ercially

 
im

p
o

rtan
t 

fis
h
 
in
 
in

sh
o
re 

and 
o
ffsh

o
re
 
w

aters 
from

 
T

rem
abanken 

to
 
V

a
ran

g
e
rfjo

rd
en

. 
T

he 
re

s
u

lts 
a
re 

p
u

b
lish

ed
 

(P
.T

. 
H

o
g

n
estad

).

P
u
b
lic

a
tio

n

H
o

g
n

estad
, 

P
.T
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I969 

D
istrib

u
tio

n
 
o
f 

fis
h
 
la

rv
a
e
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 n

o
rth

N
orw

egian 
c
o
a
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l 
w

aters 
in
 
sp

rin
g
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F

isk
en
 

S
ay
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9-13«

P
o
land

(V
. 

M
ankow

ski)

1. 
In
 

1969 
th

e
 
in

v
e
stig

a
tio

n
s 

on 
th

e
 
B

a
ltic

 
zo

o
p

lan
k

to
n
 w

ere 
co

n
tin

u
ed

*
 

F
o
r 

th
a
t 

p
u
rp

o
se 

7 
c
ru

ise
s 

w
ere 

m
ade. 

T
h

ree 
o
f 

them
 w

ere 
p
erfo

rm
ed
 
acco

rd
in

g
 

to
 
th

e 
p

la
n
 
o
f 

th
e
 

so 
c
a
lle

d
 

"B
a
ltic

 
Y

ear". 
T

hese 
w

ere 
n

o
t 

so 
m

uch 
co

n
cern

ed
 

w
ith

 
th

e 
so

u
th

ern
 
B

a
ltic

 
its

e
lf 

as 
w

ith
 b

o
th
 
th

e 
w

estern
 

and 
th

e
 
e
a
ste

rn
 

p
a
rts 

o
f 

th
e
 

G
o
tlan

d
 D

eep, 
and 

reach
ed

 
as 

fa
r 

as 
th

e 
G

u
ii 

o
f 

F
in

lan
d

. 
In

 
I969 

p
lan

k
to

n
 

sam
p
les 

w
ere 

tak
en

 
a
t 

in
 
a
li 

165 
sta

tio
n

s 
and 

th
e 

to
ta

l 
num

ber 
o

f 
sam

p
les 

w
as 

796« 
F

rom
 
th

e
se

, 
th

e
re
 w

ere g-

495 
sam

ples 
tak

en
 

by 
H

ensen n
e
t 

119 
sam

ples 
tak

en
 

by N
ansen n

e
t 

182 
se.m

p3.es 
tak

en
 

by 
C

openhagen n
e
t

T
he 

sam
p
les 

tak
en

 
by H

ensen 
and 

N
ansen n

e
ts 

h
av

e 
a
lre

a
d

y
 b

een
 w

orked up 
acco

rd
in

g
 
to
 
th

e
 

fo
llo

w
in

g
 

schem
e 1-

T
he 

sam
p
les 

from
 
th

e 
c
a
tch

e
s 

by H
ensen n

e
t 

w
ere 

su
b
je

c
t 

to
g

1) 
M

easurem
ent 

o
f p

lan
k
to

n
 

volum
e

2) 
S

eg
reg

atio
n
 
o
f 

p
lan

k
to

n
 
in

to
 

3 
g
ro

u
p
s g

a) 
M

icro
p
lan

k
to

n
b) 

M
acro

p
lan

k
to

n
c) 

F
ish

 
eg

g
s 

and 
la

rv
a
e
 

(ich
th

y
o
p
lan

k
to

n
)

3) 
D

eterm
in

atio
n
 
o

f w
et 

and 
d
ry
 m

icro
p
lan

k
to

n
 m

ass 
(by w

eig
h
t)

4
) 

M
acro

p
lan

k
to

n
a) 

S
e
p
ara

tio
n
 
in

to
 

sp
e
cie

s 
and 

d
e
term

in
a
tio

n
 
o
f 

th
e 

num
ber 

o
f 

in
d
iv

id
u
a
ls 

w
ith

in
 
each

 
o
f 

them
 

and 
re

c
a
lc

u
la

tio
n

 
fo

r 
th

e 
w

ater volum
e 

u
n
d
er 

1 
m

2 3 4
 

o
f 

sea 
su

rfa
c
e
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e
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n
 
o
f th

e
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d
iv

id
u
a
ls 

o
f 

each
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e
cie

s 
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3 
g
ro

u
p
s 

acco
rd

in
g
 
to
 
siz

e
 

(la
rg

e
, 

m
id

d
le 

and 
sm

all) 
and 

d
e
term

in
a
tio

n
 
o
f 

th
e
ir 

am
o

u
n

ts, 
as 

w
e
ll 

as 
o
f 

th
e
ir 

w
et 

and 
d
ry
 m

asses 
(by w

e
ig

h
t).

5
) 

D
eterm

in
atio

n
 
o
f 

fish
 

eg
g

s 
and 

la
rv

a
e 

w
ith

 re
sp

e
c
t 

to
 

sp
e
cie

s 
in
 
o
rd

e
r 

to
 
le

a
rn
 
th

e
 
q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 

and 
o
ccu

rren
ce 

o
f 

eg
g

s 
an

d 
la

rv
a
e
 
in
 
th

e 
so

u
th

ern
 
B

a
ltic

.
6

) 
M

aps 
o
f 

q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 
o
f p

lan
k
to

n
 b

io
m

ass
as 

w
e
ll 

as 
o
f 

fis
h
 
eg

g
s 

an
d 

la
rv

a
e 

h
av

e 
b

een
 m

ade 
se

p
a
ra

te
ly

-

O
n 

th
e 

b
a
sis 

o
f p

lan
k
to

n
 m

a
te

ria
l 

from
 p

rev
io

u
s 

y
e
a
rs 

som
e 

item
s 

have 
b
een

 w
orked up 

and 
p

u
b

lish
ed
 
in
 

form
 
o
f 

c
o
n
trib

u
tio

n
s 

to
 

IC
E

S 
m

eetin
g
s,

2. 
In
 
th

e
 

N
o
rth

 S
ea 

and 
on 

th
e
 
C

e
ltic

 
S

h
e
lf th

e 
in

v
e
stig

a
tio

n
s 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 Ju

n
e, 

A
n
o
th

er 
c
ru

ise
 

to
 
th

e
 

N
o
rth

 
S

ea 
to

o
k
 p

lace 
in
 

O
ctober., 

A
lto

g
e
th

er 
p
lan

k
to

n
 

sam
ples 

w
ere 

tak
en

 
a
t 

77 
sta

tio
n
s 

as 
fo

llo
w

ss-

B
y 

H
ensen n

e
t 

.......

B
y 

C
openhagen n

e
t 

. » „

B
y H

in
g
tr

a
w

i.................

B
y m

eans 
o
f 

th
e 

*H
A

I* 
ap

p
aratu

s 
.................

T 
O 

t 
a 

1 
o . . o . , o . o o o

180 
sam

p
les 

108 
sam

p
les 

6 
sam

p
les

26 
sam

p
les

320_
sam

p
les

T
he 

m
a
te

ria
l 

w
as 

w
orked up 

and 
th

e 
volum

es 
and 

d
ry
 m

ass 
o
f 

zo
o

p
lan

k
to

n
 
an

d
, 

se
p
a
ra

te
ly

, 
th

e 
o

ccu
rren

ce 
o
f 

fis
h
 

eg
g
s 

and 
la

rv
a
e
 
w

ith
 p

a
rtic

u
la

r 
re

sp
e
c
t 

to
 
h

e
rrin

g
 
la

rv
a
e w

ere 
d
eterm

in
ed

.

3
. 

S
o
u
th
 B

a
ltic

 
ad

.jacen
t 

w
a
te

rs. 
T

he 
F

irth
 
o
f 

S
zczecin

. 
T

he 
o
b
serv

atio
n
s 

on p
lan

k
to

n
 p

ro
d
u
ctio

n
 an

d 
d
ev

elo
p
m

en
t 

as 
c
o
n
tro

lle
d
 

by v
ary

in
g
 
en

v
iro

n
m

en
tal 

fa
c
to

rs 
w

ere 
co

n
tin

u
ed

. 
P

a
rtic

u
la

r 
a
tte

n
tio

n
 w

as 
p
ay

ed 
to
 
th

e
 
in

flu
e
n

c
e
 

o
f 

in
d
u
stria

l w
a
ste

s. 
In
 th

e 
p
e
rio

d
 

from
 M

ay 
to
 

O
cto

b
er 

60 
sam

p
les 

w
ere 

c
o

lle
c
te

d
 

by A
p

stein
 n

e
t 

once 
a m

onth. 
P

lan
k
to

n
 b

io
m

ass, 
w

h
ich 

in
 
I969 

w
as 

p
a
rtic

u
la

rly
 
h
ig

h
, 

w
as 

e
stim

a
te

d
. 

It 
w

as 
sta

te
d
 
th

a
t 

th
e
 

d
ev

elo
p

m
en

t 
o
f 

C
y
an

o
p
h
y
ceae, 

e
sp

e
c
ia

lly
 
th

a
t 

o
f M

ic
ro

c
y
stis 

and A
phanizom

enon 
flo

s-a
q
u
a
e

, 
w

as 
c
o

n
sid

e
rab

ly
 
in

te
n
siv

e
, 

p
resu

m
ab

ly
 
in
 
co

n
n

ectio
n
 w

ith
 a 

stro
n
g
 
in

c
re

a
se

 
in
 
p
h
o
sp

h
at 

c
o
n
c
e
n
tra

tio
n
s 

in
 
th

e
 
a
rea

 
co

n
cern

ed
 w

h
ich

 fo
r 

th
e 

la
s
t 

tw
o 

y
e
a
rs 

w
ere 

o
b
serv

ed
 
to
 

be 
5 

to
 

10 
tim

es 
as 

g
re

a
t 

as 
th

o
se 

fo
r 

th
e
 y

ears 
1
9
5
4
-1

9
5
6
.

4
, 

T
he 

sh
e
lf w

aters 
o
ff n

o
rth

-w
est 

A
fric

a
. 

In
 F

eb
ru

ary
 

and 
Ju

n
e 

(I9
6
9

) 
18 

sam
p
les 

w
ere 

tak
en

 w
ith

 p
lan

k
to

n
 n

e
ts 

o
f H

ensen 
and A

p
stein

 
ty

p
es 

from
 
th

e 
w

atersi situ
a
te

d
 
b
etw

een
 
th

e 
G

am
bia 

R
iv

er m
outh and 

th
e
 
p

a
ra

lle
l 

o
f 

2
3

°N
.

T
he 

sam
p
les 

w
ere 

w
orked up w

ith
 re

sp
e
c
t 

to
 
d
istrib

u
tio

n
 
o
f 

fish
 

eg
g
s 

and 
la

rv
a
e
.

P
rogram

m
e 

fo
r 

1970
O

b
serv

atio
n

s 
w

ill 
be 

co
n
tin

u
ed

 
in
 
a
li 

th
e 

ab
o

v
e-m

en
tio

n
ed
 
a
re

a
s.

5
. 

P
ap

ers 
p
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sen
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d
 
to
 
th

e 
I969 

S
ta

tu
to

ry
 M

eetin
g
 
o
f 

th
e 

C
o
u
n

cil 
are 
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te

d
 
in

 P
ro

cès-V
erb

al 
I969 

(p« 
9
5
-9

5
)°

P
o
rtu

g
al

(E
. 

de 
S

ousa 
e 

S
ilv

a
)

P
h
y
to

p
lan

k
to

n

1) 
T

ax
o
n
o
m

ical 
stu

d
y
 
o
f D

in
o
fla

g
e
lla

te
s 

from
 

T
agus 

an
d 

S
ado 

e
stu

a
rie

s. 
(E

.S
. 

S
ilv

a
).

2) 
T

ax
o
n
o
m

ical 
stu

d
y
 
o
f D

iatom
s 

from
 

S
ado 

e
stu

a
ry
 

(M
.A

. 
S

am
payo).

3) 
S

tu
d

ies 
on 

life
 
cy

cle 
o
f 

som
e 

sp
e
cie

s 
o
f D

in
o
fla

g
e
lla

te
s 

in
 
c
u
ltu

re
 

a
re 

b
ein

g
 
co

n
tin

u
ed

. 
(E

.S
. 

S
ilv

a
).
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C
h
ro

m
ato

g
rap

h
ic 

an
d 

sp
ectro

p
h
o
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m
etric 

stu
d
ie

s 
o
f 

p
ig

m
en

ts 
in

 
som

e 
sp

e
cie

s 
o
f 

D
in

o
fla

g
e
lla

te
s 

from
 
c
u
ltu

re
 

(M
.E

. 
A

ssis).

Z
o

o
p

lan
k
ton

A
n 

a
ll-y

e
a
r 

su
rv

ey
 
o
f 

zo
o
p
lan

k
to

n
 w

as 
c
a
rrie

d
 
o

u
t 

in
 
th

e 
e
stu

a
ry

 
and m

outh 
o
f 

S
ado 

R
iv

er 
(M

.H
. 

Y
ile

la
).

P
u

b
lic

a
tio

n
s 

in
 

1969

^ 
''T

he 
life

 
cy

cle 
o
f 

T
isb

e 
sp

, 
(C

opepoda 
H

a
rp

a
ctic

o
id

a
) 

u
n
d
er 

la
b
o
ra

to
ry

 
Ö

o
n
d
tio

n
s", 

by M
aria 

H
elen

a 
Y

ile
la
 
- 

N
o
tas 

e 
E

stu
d
o
s 

do 
In

s
t.B

io
l.M

a
r.,N

o
.3

6
,

"P
rim
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 p

ro
d

u
c
tiv
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in
 
th

e 
T

agus 
and 

S
ado 

e
stu

a
rie

s 
from

 M
ay 
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to
 

M
ay 

1968'%
 

by E
ste

la
 

S
. 

S
ilv

a
, 

M
aria 

E
. 

A
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and M
aria A

. 
Sam

payo 
- 

Idem
, 

N
o
.37» 

......
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y
to

lo
g
ica
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a
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ts 

on m
u
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a
tio
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o
f G
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a 

sp
." 

by E
ste

la
 

S
. 

S
ilv

a 
- 

B
o
tan

ica 
M

arin
a 

(H
am

burg)Y
o
l. 

X
II, 

P
.1

-4
. 

~

P
ro

gram
m

e 
fo

r 
1970

P
h
y
to

p
ian

k
t on

a) 
N

et 
and w

ater 
sam

p
lin

g
 
to
 
c
o
lle

c
t 

D
in

o
fla

g
e
lla

te
s 

and 
o
th

e
r 

F
la

g
e
lla

te
s 

fo
r 

tax
o
n
o
m

ical 
stu

d
ie

s 
and 

fo
r 

essay
 
o
f 

c
u
ltu

re
 

o
f 

d
iffe

re
n

t 
sp

e
c
ie

s. 
(E

. 
S

. 
S

ilv
a
).

b
) 

T
he 

w
ork m

en
tio

n
ed
 

above 
in
 

3) 
and 

4
) 

w
ill 

be 
co

n
tin

u
ed

.

c) 
P

re
p
a
ra

tio
n
 
o
f 

th
e 

sy
stem

atic
 

and 
e
co

lo
g
ica

l 
d

a
ta 

ab
o

u
t 

D
iatom

s 
from

 
th

e
 

S
ado 

e
stu

a
ry

, 
fo

r 
p
u
b
lic

a
tio

n
 

(M
.A

. 
S

am
payo).

Z
o
o
p
lan

k
to

n

a) 
S

tu
d
y
 o

f 
th

e 
sam

p
les 

cau
g
h
t 

a
li 

o
v
er 

th
e 

y
e
a
r 

I9
6

9
, 

in
 

S
ado 

e
stu

a
ry
 

(M
.H

. 
Y

ile
la

).

b) 
S

tu
d

ies 
on 

life
 

cy
cle 

o
f 

som
e 

sp
e
cie

s 
o
f C

opepods 
m

ain
tain

ed
 

in
 
C

u
ltu

re 
(M

.H
. 

Y
ile

la
).

c) 
O

b
liq

u
e 

n
e
t 

sam
p
lin

g
 
a
t 

a 
sta

tio
n
 
o
ff 

th
e 

m
outh 

o
f 

S
ado 

riv
e
r 

fo
r 

c
o
lle

c
tio

n
 
o
f 

fish
 
la

rv
ae
 

and 
eg

g
s.

d) 
E

ssay
 
to
 

k
eep

 
som

e 
b

iv
a
lv

es 
la

rv
a
e
 

u
n
d
er 

la
b
o
ra

to
ry
 
c
o
n
d
itio

n
s, 

to
 

fo
llo

w
 
th

e
ir 

d
ev

elo
p

m
en

t.

S
p
ain

Sw
eden

(A
. 

L
in

d
q
u
ist)

W
est 

c
o

a
st

In
v
e
stig

a
tio

n
s 

ori 
th

e 
o
o
u
n
treu

o
e 

o
f 

fish
 

eggs 
and 

la
rv

a
e
 

h
av

e 
b
een 

co
n

tin
u

ed
. 

In
 A

p
ril 

it 
w

as 
p
o
ssib

le
 

to
 

c
a
tc

h
 num

erous 
e
lv

e
rs 

in
 
th

e 
a
rch

ip
e
lag

o
 

o
f 

B
ohuslän$ 

th
e
 
e
lv

e
rs 

w
ere 

a
ttra

c
te

d
 

by 
lig

h
t 

d
u

rin
g
 
th

e 
n

ig
h

t. 
It 

is
 
n
o
t 

know
n y

e
t 

in
 
d
e
ta

il 
w

h
ich w

ay th
e
 
e
lv

e
rs 

ta
k

e 
d
u
rin

g
 

th
e
ir 

im
m

ig
ratio

n
 
in

to
 

th
e 

B
a
ltic

. 
In
 
O

cto
b

er 
a 

su
rv

ey
 
fo

r h
e
rrin

g
 
la

rv
ae

 
w

as 
c
a
rrie

d
 
o
u
t 

in
 
th

e 
K

a
tte

g
a
t 

(p
a
rt 

o
f 

an 
in

te
rn

a
tio

n
a
l 

program
m

e). 
B

ig 
q
u
a
n
titie

s 
o
f 

T
im

a 
b
a
ird

i 
d

u
rin

g
 
Jan

u
ary

 
and F

eb
ru

ary
 

and 
d
u
rin

g
 
th

e 
autum

n 
ham

pered 
praw

n 
fish

in
g
 
in
 
th

e 
S

k
ag

errak
.

B
a
ltic

N
um

erous 
sam

p
les 

have 
b

een
 
tak

en
 
fo

r 
in

v
e
stig

a
tio

n
s 

on 
th

e 
o
ccu

rren
ce 

o
f 

fish
 

eg
g
s 

and 
la

rv
a
e
 
as w

e
ll 

fo
r 

zo
o
p
lan

k
to

n
 in

 
g
e
n
e
ra

l 
in
 
th

e 
B

a
ltic

. 
T

he 
zo

o
p

lan
k
to

n
 m

a
te

ria
l 

h
as 

b
een

 w
orked 

up 
and w

ill 
be 

p
u
b
lish

ed
 

so
o

n
. 

E
x
p
erim

en
tal 

w
ork 

on 
ich

th
y
o
p
lan

k
to

n
 h

as 
b

een 
p
rep

ared
.

T
he 

re
g

u
la

r m
easu

rem
en

t 
o
f p

rim
ary

 p
ro

d
u
ctio

n
 

(C
-I4

) 
from

 
th

e 
lig

h
t 

v
e
sse

l 
"F

in
n
g
ru

n
d
et" 

tfás 
d
isc

o
n
tin

u
e
d
 

as 
th

e 
lig

h
t 

v
e
sse

l 
w

as 
w

ith
d

raw
n

. 
Som

e 
m

easurem
ent 

o
f 

p
rim

ary
-p

ro
d
u
ctio

n
 h

as 
b

een
 m

ade 
d
u
rin

g
 
th

e 
h
y
d
ro

g
rap

h
ic 

e
x
p
e
d
itio

n
s 

o
f 

th
e 

"B
a
ltic

 
Y

ear".
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U
n
ited

 K
ingdom

1. 
E

n
g

land
 

an
d W

ales 

(D
.H

. 
C

u
sh

in
g
)

W
ork 

on 
th

e 
p
la

ic
e
 

la
rv

a
e
 
in
 
th

e 
S

o
u
th

ern
 
B

ig
h
t 

h
as 

co
n
tin

u
ed

. 
In

 
p
a
rtic

u
la

r 
a 

se
rie

s 
o
f 

c
ru

ise
s 

w
as 

c
a
rrie

d
 
o

u
t 

fo
r 

and 
by 

th
e 

H
y
d
ro

g
rap

h
ic 

S
e
c
tio

n
 
to
 

stu
d
y
 
d

iffu
sio

n
 w

ith
 
re

sp
e
c
t 

to
 

th
e 

p
la

ic
e
 

la
rv

ae
 
sp

e
c
ific

a
lly

. 
T

he 
m

a
te

ria
l 

on 
th

e 
p
la

ic
e
 

la
rv

a
e
 
in
 
e
a
rlie

r y
e
a
rs 

can
 now

 be 
ex

p
ressed

 
as 

lo
ss 

ra
te
 
in
 

eg
g
s 

an
d 

in
 
la

rv
a
e
, 

A
 

stu
d

y
 
o
f 

O
ik

o
p
leu

ra 
and 

F
ritilla

ria 
is
 
n

e
a
rly

 
co

m
p

lete, 
A
 
c
e
rta

in
 

am
ount 

o
f g

ear 
w

ork h
as 

b
een 

co
m

p
leted

 
and 

an
 
e
rro

r 
in
 
th

e 
ex

p
ressio

n
 
o

f 
d
e
n
sity

 
(w

hen 
a 

flo
w
 m

eter 
is 

b
ein

g
 u

sed
) 

h
as 

b
een

 
d

e
te

cte
d

 $ 
b
u
t 

it 
d
o

es 
n

o
t 

o
ccu

r 
In
 
th

e 
w

ork 
em

an
atin

g
 

from
 

L
o
w

esto
ft.

2. 
S

co
tlan

d
 

(j.H
. 

F
ra

se
r)

A
b

erd
eenP

lan
k
to

n
 
su

rv
ey

s 
w

ere 
u
n
d
ertak

en
 
th

ro
u
g
h
o
u
t 

m
ost 

o
f 

th
e 

y
ear 

by 
th

e 
S

c
o
ttish

 
re

se
a
rc

h
 
v
e
sse

ls 
in
 

sea 
a
re

as 
a
d
ja

ce
n
t 

to
 

S
co

tlan
d
 

and 
in

 
th

e 
in

sh
o

re 
w

a
te

rs.

S
u
rv

ey
s 

w
ere 

c
a
rrie

d
 
o
u
t 

in
 
th

e 
n

o
rth

e
rn
 
N

o
rth

 
S

ea 
in
 
F

eb
ru

ary
,

M
arch, 

A
p

ril, 
Ju

n
e, 

Ju
ly

, 
S

ep
tem

b
er, 

O
cto

b
er 

and D
ecem

ber; 
F

aro
e-S

h
etlan

d
 

a
rea

 
in
 
Ju

n
e
/Ju

ly
 

and 
N

ovem
ber; 

R
o
ck

all 
in
 A

p
ril 

and 
O

cto
b
er; 

in
sh

o
re 

e
a
st 

c
o
a
st 

a
rea

s 
in

 M
ay, 

O
cto

b
er 

and 
N

ovem
ber 

and 
in

sh
o
re 

w
est 

c
o

a
st 

a
re

a
s 

in
 

F
eb

ru
ary

/M
arch

, 
A

p
ril, 

M
ay, 

A
u
g
u
st, 

N
ovem

ber 
and D

ecem
ber. 

S
am

ples 
w

ere 
a
iso

 
tak

en
 
in
 

L
och E

w
e, 

L
och F

yne 
and 

L
och 

T
ay.

P
lan

k
to

n
 w

ork 
from

 
th

e 
A

b
erd

een
 
la

b
o
ra

to
ry

 h
as 

b
een

 
on 

th
e 

fo
llo

w
in

g
 

lin
e
s, 

sim
ila

r 
to
 

th
o
se 

in
 

1
9
6
8
s-

a) 
P

lan
k
to

n
 

an
d 

its
 
re

la
tio

n
 
to
 

th
e 

g
e
n
e
ra

l 
en

v
iro

n
m

en
t 

and 
th

e 
fish

e
rie

s 
(zo

o
p

lan
k

to
n
 
J.H

, 
F

ra
se

r, 
p

h
y

to
p

lan
k

to
n
 D

.D
. 

S
eato

n
).

b) 
R

o
u
tin

e 
c
o
lle

c
tio

n
 
o
f 

zo
o
p
lan

k
to

n
 
stan

d
in

g
 
cro

p
 
d

a
ta 

from
 
th

e 
n

o
rth

e
rn
 N

o
rth

 S
ea 

and w
est 

c
o

a
st 

w
a
ters. 

B
iom

ass 
and 

d
ry
 w

eig
h
t 

(j.A
. 

A
dam

s), 
c
h
lo

ro
p
h
y
ll 

a, 
(j.A

. 
A

dam
s 

and 
I.E

. 
B

a
ird

).

c) 
H

errin
g
-p

lan
k

to
n
 re

la
tio

n
sh

ip
s 

in
 
th

e 
N

o
rth

ern
 N

o
rth

 S
ea 

(j.A
, 

A
dam

s)

d) 
P

lan
k
to

n
 
o
f 

th
e 

R
o
ck

all 
a
re

a 
(j.H

, 
F

ra
ser 

an
d D

.D
. 

S
eato

n
) 

and 
la

rv
a
l 

fish
 

(R
.S

. 
B

a
ile

y
).

e) 
S

tu
d
y
 
o
f 

p
ro

b
lem

s 
a
sso

c
ia

te
d
 w

ith
 h

an
d
lin

g
 

and 
b
eh

av
io

u
r 

o
f 

p
lan

k
to

n
 n

e
ts, 

p
a
rtic

u
la

rly
 h

ig
h
 

sp
eed

 
sam

ples 
(j.A

. 
A

dam
s).

f) 
F

ood 
and 

d
istrib

u
tio

n
 
o
f p

re
d
ato

ry
 
sp

e
cie

s 
in
 
th

e
 
S

c
o

ttish
 

a
re

a
, 

p
a
rtic

u
la

rly
 m

edusae 
(j.H

. 
F

ra
se

r),

g) 
P

lan
k
to

n
 p

o
p
u
latio

n
s 

in
 
in

sh
o
re
 

lo
ch

s 
(N

.T
. 

N
ic

o
li).

h) 
S

am
p
lin

g
 
o
f 

autum
n 

spaw
ned h

e
rrin

g
 
la

rv
a
e
 
in
 
th

e 
a
rea

 
5
7
°-5

9
°3

0
’N 

to
 

0°-4°W
 
in
 

S
ep

tem
b
er 

(A
. 

S
a
v
ille

).

i) 
P

lan
k
to

n
 
a
sso

c
ia

te
d
 w

ith
 
p
o
llu

tio
n
 
in
 
g
e
n
e
ra

l 
(J.A

. 
A

dam
s 

and 
D

.D
, 

S
eato

n
) 

and w
ith

 p
u
lp
 m

ills 
(j.H

. 
F

ra
se

r).

j) 
P

h
y

to
p

lan
k

to
n
 
o
f 

a m
u
ssel 

c
u
ltiv

a
tio

n
 
a
rea

 
(L

in
ae 

M
h
u
irich

) 
w

ith
 

a 
v
iew

 
to
 
th

e 
p
re

d
ic

tio
n
 
o
f 

to
x
ic
 

bloom
s 

(D
.D

. 
S

eato
n
).

P
ro

gram
m

e 
fo

r 
1970

M
ost 

o
f 

th
e 

w
ork 

done 
in
 
I969 

w
ill 

co
n

tin
u

e 
in
 

1970. 
A

n 
attem

p
t 

w
ill 

be 
m

ade 
to
 

a
sse

ss 
th

e
 

fo
o
d
 

su
p
p
ly
 
o
f 

la
rv

a
l 

h
e
rrin

g
 
in
 
th

e 
B

a
lla

n
ia

e
 

B
ank 

spaw
ning 

a
re

a
.



- 
14 

-

E
d
in

b
u
rg

h
 

(G
.A

. 
R

o
b
in

so
n
)

T
he 

su
rv

ey
 

by 
C

o
n
tin

u
o
u
s 

P
lan

k
to

n
 R

eco
rd

er, 
o
p
erated

 
from

 
th

e 
O

cean
o
g
rap

h
ic 

L
ab

o
rato

ry
 w

as 
co

n
tin

u
ed

 
in
 
I969 

on 
th

e 
sam

e 
b
a
sis 

as 
in
 
o
th

e
r 

y
e
a
rs. 

R
eco

rd
ers 

are 
tow

ed 
a
t 

a 
d
ep

th
 
o
f 

te
n
 m

etres, 
a
t 

m
o

n
th

ly
 
in

te
rv

a
ls, 

alo
n
g
 

a 
num

ber 
o
f 

stan
d
a
rd
 ro

u
tes»
 

T
he 

stan
d
a
rd
 ro

u
te

s 
o
f 

th
e 

su
rv

ey
 are 

show
n 

in
 
th

e 
A

d
m

in
istra

tiv
e 

R
ep

o
rt 

o
f 

th
e 

H
ydrography 

C
om

m
ittee« 

D
u

rin
g

 
th

e 
y
e
a
r 

R
eco

rd
ers 

w
ere 

tow
ed 

by 
sh

ip
s 

o
f 

sev
en

 n
a
tio

n
s 

fo
r 

115 
162 

m
iles 

in
 
th

e 
W

orth A
tla

n
tic

 
O

cean 
and 

th
e
 

W
orth 

S
ea. 

T
h
is 

w
ork w

as 
su

p
p

o
rted

 
by 

th
e 

W
atu

ral 
E

n
v
iro

n
m

en
t 

R
esearch

 
C

o
u

n
cil 

an
d 

th
ro

u
g
h
 
C

o
n
tract 

W
o» 

F
61052- 

67-C
O

O
9

I 
b
etw

een
 
th

e 
S

c
o
ttish

 M
arine 

B
io

lo
g
ic

a
l 

A
sso

c
iatio

n
 

an
d 

th
e 

O
ffice 

o
f 

W
aval 

R
esearch

, 
D

ep
artm

en
t 

o
f 

th
e 

U
n
ited

 
S

ta
te

s 
W

avy.

T
he 

E
d
in

b
u
rg

h
 
L

ab
o

rato
ry
 
a
iso

 
co

n
tin

u
ed
 
th

e 
stu

d
y
 
o
f 

th
e 

d
istrib

u
tio

n
 

o
f 

th
e 

p
lan

k
to

n
 
in
 re

la
tio

n
 
to
 

th
e 

h
e
rrin

g
 
fish

e
ry
 
o
ff 

th
e 

n
o
rth

-e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d
»
 

S
am

ples 
w

ere 
tak

en
 n

ig
h
tly

 
th

ro
u
g
h
o
u
t 

th
e 

fish
in

g
 

seaso
n
 

from
 

A
p

ril 
to
 

S
eptem

ber»

U
cS

.S
.R

,

(A
.F

. 
IC

arpevich)

In
 

1969 
d

a
ta 

on 
zo

o
p

lan
k
to

n
 w

ere 
c
o

lle
c
te

d
 
in

 th
e
 

W
orw

egian 
and 

B
aren

ts 
S

eas. 
T

he 
su

rv
ey

s 
in
 
th

e 
W

orw
egian 

S
ea 

in
 
th

e 
a
re

a
s 

o
f 

spaw
ning 

an
d 

fe
ed

in
g
 
o
f 

a
d
u
lt 

h
e
rrin

g
 w

ere 
c
a
rrie

d
 

o
u
t 

from
 M

arch 
to
 

A
ugust 

in
c
lu

siv
e
. 

In
 
th

e 
B

aren
ts 

S
ea 

p
lan

k
to

n
 w

as 
c
o
lle

c
te

d
 
alo

n
g
 
th

e 
ro

u
te 

o
f 

la
rv

a
l 

d
rift 

from
 

L
o
fo

ten
 
a
rea

 
to
 

th
e 

K
ola 

se
c
tio

n
 
in
 
th

e 
e
a
st 

and 
to

 
7

4
°3

0
fW 

from
 m

id
-A

p
ril 

to
 
m

id
-Ju

ly
. 

P
h

y
to

p
lan

k
to

n
 

sam
p
les 

w
ere 

tak
en

 
in

 
th

e 
W

orw
egian 

S
ea» 

C
o
lle

c
tin

g
 
o
f m

acro
p
lan

k
to

n
 

sam
p
les 

co
n
cern

in
g
 
th

e 
c
h
a
ra

c
te

ristic
s 

o
f 

d
istrib

u
tio

n
 

an
d 

ab
u
n
d
an

ce 
o
f 

E
u

p
h

au
siid

ae 
w

as 
co

n
d
u
cted

 
in
 
th

e 
au

tu
m

n
-w

in
ter 

p
e
rio

d
 
in
 
th

e 
B

aren
ts 

S
ea, 

T
he 

num
ber 

o
f 

sam
p

les 
c
o

lle
c
te

d
 
is
 

show
n 

in
 
th

e 
ta

b
le
 

b
elo

w
s-

A
rea 

o
f 

S
am

p
lin

g 
W

o. 
o
f 

sam
pl

es

1» 
T

he 
W

orw
egian 

S
ea, 

a
re

as 
o
f 
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