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c
a
rrie

d
 
o
u
t 

th
re

e
 

tim
es 

p
e
r w

eek 
fo

r 
d
e
te

rm
in

a
tio

n
s 

o
f 

te
m

p
era

tu
re

, 
s
a
lin

ity
, 

n
u

trie
n

ts 
(N

H
^, 

N
O

g, 
N

O
-, 

B
O

.), 
se

sto
n

, 
c
h

lo
ro

p
h

y
ll 

a, 
album

en 
e
q
u
iv

a
le

n
ts, 

p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
, 

and 
le

ss 
fre

q
u
e
n
tly

 
fo

r 
ex

p
erim

en
ts 

on 
p
rim

ary
 
p

ro
d

u
c
tiv

ity
 

and 
re

sp
ira

tio
n
.

2) 
B

etw
een M

arch 
and 

O
cto

b
er, 

m
o

n
th

ly
 
c
ru

ise
s 

to
 

th
e
 

m
outh 

o
f 

th
e 

riv
e
r E

lb
e, 

to
 

th
e 

H
ever 

and 
to
 
lig

h
tv

e
sse

l 
P- 8 w

ere 
c
a
rrie

d
 

o
u

t 
w

ith
 

c
o
lle

c
tio

n
s 

o
f 

h
y

d
ro

g
ra

p
h

ica
l, 

ch
em

ical, 
and 

p
la

n
k

to
lo

g
ic

a
l 

d
a
ta

. 
T

he 
o
b
je

c
t 

w
as 

to
 

stu
d
y
 th

e
 

g
rad

u
al 

ch
an

g
e 

o
f 

w
ater 

p
ro

p
e
rtie

s 
and 

p
lan

k
to

n
 p

o
p

u
la

tio
n

s 
b

etw
een

 
c
o

a
sta

l 
an

d 
o
p
en

-sea 
a
re

a
s 

and 
th

e 
in

flu
e
n

c
e
 

o
f 

th
e 

d
iffe

re
n
t 

w
ater 

b
o
d
ies 

in
 
th

e 
G

erm
an 

B
ig

h
t 

on 
h
y
d
ro

g
rap

h
ical 

c
o

n
d

itio
n
s 

and 
p

lan
k

to
n
 
sp

e
cie

s 
o
b
serv

ed
 
n
ear 

H
elig

o
lan

d
. 

P
o
ssib

le
 
c
o
rre

la
tio

n
s 

to
 
w

eath
er 

fa
c
to

rs 
w

ill 
be 

in
v

e
stig

a
te

d
.

3) 
R

esp
o
n
ses 

o
f 

d
iffe

re
n
t 

p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 
sp

e
cie

s 
and 

p
o

p
u

latio
n
s 

to
 

sp
e
c
ia

l 
lig

h
t 

and 
tem

p
eratu

re 
c
o

n
d

itio
n
s w

ere 
an

aly
sed

in
 
in

c
u

b
ato

r 
and 

fie
ld
 
ex

p
erim

en
ts 

w
ith

 
o
rg

an
ism

s 
from

 n
e
t 

h
a
u
ls 

and 
c
u
ltu

re
s.

4
) 

T
o
tal 

num
bers 

o
f 

p
lan

k
to

n
 

sam
p
les 

ta
k
e
n
 
in
 

1966 s

6O
6 

w
a
te

r-b
o

ttle
 

sam
p

les 
fo

r 
p

h
y

to
p

lan
k

to
n
 

co
u
n
ts,

278 
n

e
t 

h
a
u
ls 

fo
r 

q
u
a
n
tita

tiv
e
 

zo
o
p
lan

k
to

n
 
e
stim

a
tio

n
s,

163 
sam

p
les 

fo
r 

d
e
te

rm
in

a
tio

n
s 

o
f 

se
sto

n
, 

c
h
lo

ro
p
h
y
ll 

a
, 

and 
album

en 
e
q
u
iv

a
le

n
ts,

205 
sam

ples 
fo

r 
ex

p
erim

en
ts 

on 
a
ssim

ila
tio

n
 

and 
re

sp
ira

tio
n
.

B
. 

In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g
 B

rem
erhaven

N
o 

p
lan

k
to

n
 
re

se
a
rc

h
 
in
 

1966 
as 

B
r. 

W
ellerh

au
s 

w
as 

in
 
In

d
ia

.

C
. 

In
s
titu

t 
fü

r 
H

y
d

ro
b

io
lo

g
ie 

und 
E

isc
h

ere
iw

isse
n

sc
h

a
ft 

in
 H

am
burg 

(j. 
K

in
zer)

D
u
rin

g
 

1966 
th

e 
fo

llo
w

in
g
 p

la
n

k
to

lo
g

ic
a
l 

in
v
e
stig

a
tio

n
s 

h
av

e 
b

een 
done 

a
t 

th
e 

In
s
titu

te
;

1) 
In

v
e
stig

a
tio

n
s 

on 
th

e 
d
istrib

u
tio

n
 

o
f A

p
p

en
d

icu
laria 

in
 
th

e 
N

o
rth

 
A

tla
n
tic

, 
c
o
lle

c
te

d
 
d
u
rin

g
 
th

e 
In

te
rn

a
tio

n
a
l 

G
eo

p
h
y
sical 

Y
ear 

(IG
Y

) 
by R

.V
. 

"G
auss" 

(P
ro

f. 
D

r. 
A

. 
B

uckm
ani!)„

2) 
S

tu
d

ies 
on 

th
e 

q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 

o
f 

zo
o
p
lan

k
to

n
 
in
 
th

e 
deep 

sc
a
tte

rin
g
 la

y
e
r 

from
 

sam
p
les 

c
o
lle

c
te

d
 
in
 
th

e 
e
a
ste

rn
 
N

o
rth

 A
tla

n
tic

 
(c

ru
ise

 
3? 

R
.V

. 
"M

eteo
r"). 

(D
r. 

J. 
K

in
ze

r).
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3) 
S

tu
d

ies 
on 

th
e 

d
iu

rn
a
l 

v
e
rtic

a
l 

m
ig

ra
tio

n
 
o
f 

zo
o
p
lan

k
to

n
 
in

 
tro

p
ic

a
l 

w
aters 

tak
en
 
d
u
rin

g
 

a 
c
ru

ise
 
w

ith
 

R
.V

. 
"R

ein
e 

P
okou" 

in
 
th

e 
G

u
lf 

o
f 

G
uinea 

(D
r. 

J. 
K

in
ze

r).

4) 
C

o
n
tin

u
atio

n
 
o
f 

th
e 

co
m

p
arativ

e 
ex

p
erim

en
ts 

on 
th

e
 
d
e
term

in
a
tio

n
o
f 

se
ttle

d
 

volum
e 

and 
d

isp
lacem

en
t 

volum
e 

o
f 

p
lan

k
to

n
 

sam
p
les 

(P
ro

f.D
r. 

K
. 

L
ille

­
lu

n
d
 

and 
D

r. 
J. 

K
in

ze
r).

5
) 

E
x
p
erim

en
ts 

on 
th

e
 
q
u
a
n
tita

tiv
e
 
re

la
tio

n
s 

b
etw

een
 
th

e 
m

o
rta

lity
 

o
f 

th
e 

fish
 
fry

 
and 

carn
iv

o
ro

u
s 

cy
clo

p
id

s 
(P

ro
f.D

r. 
K

. 
L

ille
lu

n
d

).

D
. 

In
s
titu

t 
fü

r 
S

e
e
fisc

h
e
re

i 
in
 

H
am

burg

N
o 

in
fo

rm
atio

n
c

E
. 

In
s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n

fisc
h

ere
i 

in
 

H
am

burg 
(P

.F
. 

M
eyer-W

aarden)

P
lan

k
to

n
 

sam
p
lin

g
 
fo

r 
th

e 
stu

d
y
 
o
f 

th
e
 
d
istrib

u
tio

n
 
o
f 

C
rangon 

la
rv

a
e

 
in
 
re

la
tio

n
sh

ip
 

to
 
h
y
d
ro

g
rap

h
ic 

and 
o
th

e
r 

fa
c
to

rs 
alo

n
g
 
th

e 
G

erm
an 

N
o
rth

 
S

ea 
c
o

a
st 

w
ere 

co
n

tin
u

ed
 

from
 
A

p
ril 

to
 

O
cto

b
er.

R
o

u
tin

e 
in

v
e
stig

a
tio

n
s 

on 
th

e 
p

lan
k

to
n
 

co
m

p
o

sitio
n
 
in
 
th

e 
E

lb
e 

e
stu

a
ry

 
h
av

e 
a
iso

 
b

een
 
co

n
tin

u
ed

. 
125 

p
lan

k
to

n
 

sam
ples 

w
ere 

tak
en
 
a
t 

th
e 

"A
lte 

L
ieb

e" 
sta

tio
n
 
a
t 

C
uxhaven 

and 
an

aly
sed

.

P
. 

In
s
titu

t 
fü

r 
M

eeresk
u
n
d
e. 

K
iel 

(J. 
IC

rey)

1) 
C

o
n
tin

u
atio

n
 

o
f 

lo
n
g
-term

 
o
b
se

rv
a
tio

n
s 

a
t 

tw
o 

sta
tio

n
s 

in
 
th

e 
K

iel 
B

ig
h
t, 

w
here 

w
e 

o
b
serv

ed
 
S

t
°
,
 

0 
, 

P
O

.-P
, 

P
, 

c
h

lo
ro

p
h

y
ll, 

p
ro

te
in

, 
p
a
rtic

u
la

te
 
m

a
te

ria
l, 

n
e
tte

d
 
p
lan

k
to

n
 

(3 
d
iffe

re
n
t 

m
e
sh

-size
s), 

p
a
rtic

u
la

te
 

P
.

2) 
P

a
rtic

ip
a
tio

n
 
in
 

a 
c
ru

ise
 
o
f 

R
.V

. 
"A

nton 
D

ohrn" 
in
 
o
rd

e
r 

to
 

in
v
e
stig

a
te
 
th

e 
sp

rin
g
 bloom

 
o
f 

th
e 

p
h

y
to

p
lan

k
to

n
 
in
 
th

e 
B

a
ltic

 
S

ea w
ith

 
d
e
te

rm
in

a
tio

n
s 

o
f 

p
a
rtic

u
la

te
 
m

a
te

ria
l, 

c
h
lo

ro
p
h
y
ll, 

p
a
rtic

u
la

te
 

C
, 

p
ro

te
in

.

3) 
S

h
o
rt-term

 
o
b
serv

a
tio

n
s 

ab
o
ard

 
th

e 
lig

h
tv

e
sse

l 
P 

8
, 

w
est 

o
f 

H
elig

o
lan

d
, 

to
 

o
b
serv

e 
d
a
ily

 v
a
ria

tio
n
s 

in
 
th

e 
c
o
n
c
en

tratio
n
 

o
f 

p
h
y
to

- 
and 

zo
o

p
lan

k
to

n
, 

c
h
lo

ro
p
h
y
ll, 

p
ro

te
in

, 
p
a
rtic

u
la

te
 
m

a
te

ria
l 

an
d a

b
io

tic
 
p

aram
eters 

from
 
Jan

u
ary

 
to
 

D
ecem

ber, 
ev

ery
 

2 
d

ay
s, 

from
 
su

rfa
c
e 

to
 
th

e 
b
o
tto

m
.

4) 
D

evelopm
ent 

o
f 

a m
icro

-m
eth

o
d
 

to
 

d
eterm

in
e 

th
e 

c
o

n
c
en

tratio
n
 
o
f 

n
u
c
le

id
 
a
c
id

.

5) 
O

b
serv

atio
n

s 
on 

dam
aged 

p
h
y
to

- 
an

d 
zo

o
p
lan

k
to

n
, 

cau
sed

 
by ro

u
g
h

 
sea 

c
o
n
d
itio

n
s.

6) 
S

ecch
i-d

ep
th

s 
d
e
te

rm
in

a
tio

n
s 

in
 
th

e 
N

o
rth

 
S

ea 
and 

th
e 

B
a
ltic

.

7) 
F

u
rth

er 
in

v
e
stig

a
tio

n
s 

to
 
c
a
lib

ra
te
 
th

e 
ch

lo
ro

p
h

y
ll-m

eth
o

d
s.

Ic
ela

n
d

(i. 
H

allg
rim

sso
n
)

P
h
y
to

p
lan

k
to

n

-I . 
M

easu
rem

en
ts 

on 
p
rim

ary
 
p
ro

d
u
ctio

n
 
in
 
Ic

e
la

n
d
ic
 
w

aters 
by m

eans 
o
f 

th
e 

C 
tech

n
iq

u
e 

w
ere 

c
a
rrie

d
 

o
u
t 

a
t 

th
e 

stan
d
ard

 
d
ep

th
s 

0
, 

10, 
20 

and 
30 

m
. 

A
s 

p
re

v
io

u
sly

, 
sam

p
les 

fo
r 

q
u
a
n
tita

tiv
e
 
a
n

a
ly

sis 
o
f 

th
e 

p
h

y
to

p
lan

k
to

n
 w

ere 
c
o

lle
c
te

d
 w

h
erev

er p
ro

d
u

c
tiv

ity
 w

as 
m

easu
red

.

In
 

F
axa 

B
ay, 

an
d 

in
 
th

e 
c
o

a
sta

l 
w

aters 
o
ff 

th
e
 

b
ay

, 
th

e 
p
ro

d
u
c
tiv

ity
 

w
as 

m
easu

red
 
a
t 

24 
sta

tio
n

s 
in
 

11 
su

rv
ey

s. 
T

he 
m

easu
rem

en
ts 

w
ere 

firs
t 

m
ade 

a
t 

th
e 

end 
o
f M

arch.

D
u
rin

g
 
th

e 
p

e
rio

d
s 

8
-2

4
th
 
o
f M

ay 
and 

4
-1

1
th
 
o
f 

Ju
n
e, 

p
ro

d
u
c
tiv

ity
 w

as 
m

easu
red

 
a
t 

53 
and 

44 
sta

tio
n

s 
re

sp
e
c
tiv

e
ly

, 
in
 
th

e 
c
o
a
sta

l 
and 

o
cean

ic 
w

aters 
o
ff 

th
e 

n
o
rth

 
and 

n
o
rth

-e
a
st 

c
o

a
st 

o
f 

Ic
e
la

n
d
.

Z
o
o
p
lan

k
to

nA
s 

in
 
p
rev

io
u
s 

y
e
a
rs 

a 
zo

o
p
lan

k
to

n
 

su
rv

ey
 w

as 
c
a
rrie

d
 
o

u
t 

in
 w

est 
and 

n
o
rth

 
Ic

e
la

n
d

ic
 
w

aters 
from

 
th

e 
b

eg
in

n
in

g
 

o
f 

M
ay 

to
 

th
e 

end 
o
f 

Ju
n

e.
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F
rom

 
th

e 
m

id
d
le 

o
f 

Ju
n
e 

to
 
th

e
 
m

id
d
le 

o
f D

ecem
ber 

zo
o
p
lan

k
to

n
 

sam
p
les 

w
ere 

c
o

lle
c
te

d
 

on 
Ic

e
la

n
d
ic
 
h
e
rrin

g
 g

ro
u
n
d
s.

Z
o

o
p
lan

k
to

n
 w

as 
a
iso

 
c
o
lle

c
te

d
 
in
 F

a
x
a
fló

i 
d
u
rin

g
 
th

e 
w

hole 
y
e
a
r 

( 1 3 
su

rv
e
y

s).

T
he 

zo
o
p
lan

k
to

n
 w

as 
cau

g
h
t 

by a 
H

ensen 
n

e
t 

b
etw

een
 

50 
and 

0 
m 

and 
a 

h
ig

h
-sp

eed
 

sam
p
ler w

as 
a
iso

 
u

sed
. 

M
ost 

o
f 

th
e 

m
a
te

ria
l 

w
as 

w
orked up 

a
t 

sea 
by 

a 
sh

o
rt-c

u
t 

m
etho

d
.

A
 
co

n
tin

u
o
u
s 

p
lan

k
to

n
 
re

c
o

rd
e
r 

su
rv

ey
 w

as 
co

n
tin

u
ed
 

on 
th

e 
R

ey
k
jav

ik
- 

N
ew
 Y

ork 
ro

u
te 

and 
on 

th
e 

R
ey

k
jav

ik
-L

eith
 
ro

u
te

.

Ire
la

n
d

(F
.A

. 
G

ib
so

n
)

A
 n

ii 
re

tu
rn
 
is
 

su
b

m
itted

 
fo

r 
I9

6
6

.

N
eth

erlan
d
s

(P
. 

K
or

rin
g

a)

In
 
re

p
o
rts 

to
 

th
e 

D
em

ersal 
F

ish
 

(N
orther]) C

om
m

ittee 
and 

to
 

th
e 

P
elag

ic 
F

ish
 (N

orthern)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
 

and 
q
u
a
n
tity

 
o
f 

eg
g
s 

and 
la

rv
ae
 

o
f 

fis
h
 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 

IJm
u
id

en
 
to
 

d
e
te

c
t 

p
lan

k
to

n
 

bloom
s 

w
hich

 
co

u
ld
 
le

a
d
 
to
 

ad
v

erse 
c
o
n
d
itio

n
s 

fo
r 

fish
 

and 
sh

e
llfish

 
w

ere 
co

n
tin

u
ed
 
in
 

1
9

6
6

.

IJn
iv

e
rsity

 
o
f 

O
slo 

(T
. 

B
raaru

d
)

I. 
P

h
y
to

p
lan

k
to

n
 

su
rv

ey
s

a) 
U

llsfjo
rd
 
in
 

T
rom

s. 
- 

A
n 

a
ll-y

e
a
r 

q
u
a
n
tita

tiv
e
 
p

h
y

to
p

lan
k

to
n

 
su

rv
ey
 
in
 

1962-6
3

? 
re

la
te

d
 
to
 
h

y
d

ro
g
rap

h
ical 

c
o
n
d
itio

n
s 

h
as 

b
een

 
co

m
p
leted

 
and 

a 
re

p
o
rt 

in
 

N
orw

egian 
su

b
m

itted
. 

P
u
b
lic

a
tio

n
 
in
 
E

n
g
lish

 
is
 

b
ein

g
 
p
rep

ared
.

(B
.R

. 
H

eim
d

al).

b
) 

T
ro

n
d
h
eim

sfjo
rd

. 
- 

A
n 

in
v
e
stig

a
tio

n
 
sim

ila
r 

to
 

(a) 
h

as 
been 

co
n
tin

u
ed

 
an

d 
a 

re
p
o
rt 

in
 N

orw
egian 

is
 
b
ein

g
 

p
re

p
are

d
. 

(E
. 

S
ak

sh
au

g
).

c) 
H

ard
an

g
erfjo

rd
. 

- 
T

he 
re

p
o
rt 

on 
th

e 
p

h
y

to
p

lan
k

to
n
 
in
 

1955-56 
h
as 

b
een 

co
m

p
leted

. 
(T

. 
B

raaru
d
? 

B
. 

F
oyn? 

P
, 

H
jelm

fo
ss? 

A
a. 

G
v
erlan

d
).

d) 
O

slo
fjo

rd
. 

- A
 
re

p
o
rt 

in
 

N
orw

egian h
as 

b
een 

co
m

p
leted

 
on 

th
e 

q
u
a
n
tita

tiv
e
 
p
h
y
to

p
lan

k
to

n
 

su
rv

ey
 
in
 

1962-
6
5

? 
w

hich
 

fo
rm

s 
p
a
rt 

o
f 

a 
co

m
p

reh
ensiv

e 
stu

d
y
 
o
f 

th
e
 
e
ffe

c
t 

o
f 

p
o

llu
tio

n
. 

(T
. 

B
raaru

d
? 

I. 
N

y
g
aard

).

e) 
N

o
rth

 A
tla

n
tic

. 
- 

A 
p
ro

je
c
t 

fo
r 

stu
d
y
in

g
 
th

e 
p

h
y

to
p

lan
k

to
n

 
p
o
p
u

latio
n

s 
a
t 

g
re

a
t 

d
ep

th
s? 

e
sp

e
c
ia

lly
 
d

u
rin

g
 w

in
te

r 
m

ixing? 
h
as 

b
een

 
sta

rte
d
. 

S
am

ples 
h
av

e 
b
een

 
c
o

lle
c
te

d
 
a
t 

w
eath

ersh
ip

s 
A an

d M
. 

(P
. 

B
rettu

m
).

I
I

. 
S

p
e
cia

l 
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 

e
le

c
tro

n
 m

icro
sco

p
e 

h
av

e 
been 

co
n
tin

u
ed

, 
on 

c
o
c
co

lith
o
p
h
o
rid

s 
(K

.R
. 

G
aard

er) 
and 

on 
d
iato

m
s 

(G
.R

. 
H

a
sle

).

b) 
T

he 
su

rv
ey
 
o
f 

n
a
n

n
o

-p
h
y
to

fla
g
e
lla

te
s 

in
 

N
orw

egian 
c
o
a
sta

l 
w

aters 
h
as 

b
een

 
co

n
tin

u
ed

, 
(j. 

T
h
ro

n
d
sen

).

c) 
"B

row
n 

w
ater" 

in
 
th

e 
c
o

a
sta

l 
w

aters 
o
f 

S
o
u
th

ern
 

N
orw

ay 
in
 
O

cto
b
er- 

N
ovem

ber 
I9

6
6

. 
(S

ee 
a
iso

 
u
n
d
er 

In
s
titu

te
 

o
f M

arin
e 

R
esearch

? 
T

he 
F

ish
e
ry

 
D

ire
c
to

ra
te

). 
C

u
ltu

res 
w

ere 
e
sta

b
lish

e
d
 

o
f 

th
e 

p
red

o
m

in
an

t 
sp

e
c
ie

s, 
G

yrodinium
 

au
reo

lu
m
 E

h
lb

u
rt? 

and w
ill 

be 
su

b
je

c
te

d
 

to
 
fu

rth
e
r 

stu
d
ie

s. 
(B

.R
. 

H
eim

dal?
J. 

T
h
ro

n
d
sen

).
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a) 
S

tu
d
ies 

on 
th

e 
eco

lo
g
y
 
o
f 

p
la

n
k
to

n
ic 

la
rv

a
e
 

o
f m

arin
e 

b
o
tto

m
 

e.v
e
rte

b
ra

tes 
w

ere 
co

n
tin

u
ed
 
th

ro
u

g
h

o
u

t 
1966» 

(T
. 

S
ch

ram
).

b
) 

A
n 

in
v
e
stig

a
tio

n
 

o
f 

th
e 

d
istrib

u
tio

n
 
o
f 

som
e 

se
le

c
te

d
 
sp

e
cie

s 
o
f 

zo
o
p
lan

k
to

n
 
as 

re
la

te
d
 
to
 
p
o
llu

tio
n
 

an
d w

ater 
ex

ch
an

g
e 

in
 
th

e 
O

slo
fjo

rd
, 

w
as 

co
m

p
leted

. 
A 

re
p
o
rt 

w
as 

p
rep

ared
 
fo

r re
stric

te
d
 
d
istrib

u
tio

n
 
o
n
ly

.
(Eo 

B
ey

er, 
A

. 
D

ybw
ad, 

J„ 
V

ersv
ik

).

In
s
titu

te
 

o
f M

arin
e 

R
esearch

, 
B

erg
en 

(G
. 

B
erg

e)

P
h
y
to

p
lan

k
to

n

T
he 

p
a
rtic

le
 
d
istrib

u
tio

n
 w

as 
co

n
tin

u
o

u
sly

 
reco

rd
ed
 
a
t 

5 
m

's 
le

v
e
l 

w
ith

 
B

erg
eTs 

tra
n
sp

a
re

n
c
y
 m

eter 
on 

b
o
ard

 
th

e 
re

se
a
rc

h
 v

e
sse

ls. 
Prom

 
su

ch 
re

co
rd

in
g
s 

th
e 

re
la

tiv
e
 
d
istrib

u
tio

n
 
o
f 

p
lan

k
to

n
 

w
as 

e
stim

a
te

d
 
fo

r 
th

e 
fo

llo
w

in
g
 
a
re

as 
an

d p
e
rio

d
ss

W
est 

G
reen

lan
d

, 
M

arch 
10 

- 
M

ay 
13

B
aren

ts 
S

ea 
, 

M
arch 

19 
- 

F
eb

ru
ary

 
2

B
aren

ts 
S

ea 
&

N
orw

egian 
S

ea 
, 

A
ugust 

25 
- 

S
ep

tem
b
er 

10 

S
k
ag

errak
 

, 
Ju

n
e 

7 
- 

Ju
ly
 

16 

N
orw

egian 
S

ea 
, 

Ju
n

e 
15 

- 
Ju

ly
 

16.

D
u
rin

g
 
O

cto
b

er 
and 

N
ovem

ber 
a 

situ
a
tio

n
 
o
f 

"brow
n w

ater" 
alo

n
g
 
th

e 
so

u
th

ern
 

and w
estern

 
c
o

a
st 

o
f 

N
orw

ay w
as 

in
v
e
stig

a
te

d
. 

T
he 

"brow
n w

ater" 
w

as 
cau

sed
 

by h
eav

y
 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

a 
n
ak

ed 
fla

g
e
lla

te
 

(G
yrodinium

 
au

reo
lu

m
)

. 
F

ish
 m

o
rta

litie
s 

w
ere 

re
p
o
rte

d
 m

ain
ly
 

from
 
fish

 
farm

s. 
E

x
p
erim

en
ts 

fa
ile

d
 

to
 

d
em

o
n

strate 
an

y 
to

x
ic
 
e
ffe

c
t 

o
f 

th
e 

d
isc

o
lo

u
red

 w
a
ter. 

H
ow

ever, 
se

rio
u
s 

re
d
u
ctio

n
 
o
f 

th
e 

oxygen 
co

n
ten

t 
d
u
rin

g
 n

ig
h
t 

w
as 

reco
rd

ed
 
in
 

su
ch

 w
ater 

• 
dow

n 
to
 
v
a
lu

e
s 

b
ein

g
 
c
ritic

a
l 

fo
r 

fis
h
. 

A h
ig

h
 

oxygen 
dem

and 
in
 
th

e 
d

en
sely

 
p
o
p

u
lated

 
fis

h
 farm

s 
to

g
e
th

e
r 

w
ith

 
th

e 
low

 
oxygen 

c
o
n
ten

t 
d

u
rin

g
 n

ig
h
t 

m
ig

h
t 

be 
re

sp
o

n
sib

le 
fo

r 
th

e 
re

p
o

rte
d
 
fis

h
 m

o
rta

litie
s.

Z
o
o
p
lan

k
to

nS
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 
N

orw
egian 

C
o
ast. 

P
lan

k
to

n
 

volum
es 

w
ere 

la
rg

e
r 

th
an
 
in
 

1965? 
ex

cep
t 

n
e
a
r 

N
o

rth
 

C
ape. 

W
eath

ersh
ip
 
sta

tio
n
 M

 w
as 

w
orked 

th
ro

u
g
h
o
u
t 

th
e 

y
e
a
r.

N
o 

sa
lp

s 
w

ere 
o
b
serv

ed
, 

n
e
ith

e
r 

in
 
c
o
a
sta

l 
w

aters 
n
o
r 

a
t 

sta
tio

n
 M

.

D
u
rin

g
 A

p
ril-M

ay
 
zo

o
p

lan
k
to

n
 w

as 
c
o

lle
c
te

d
 w

ith
 
Ju

d
ay

 n
e
ts 

and 
C

larke-B
um

pus 
p
lan

k
to

n
 

sam
p

lers 
on 

th
e 

c
o
a
sta

l 
b
an

k
s 

b
etw

een
 
S

tad
 

and 
V

eo
teralen

 
on 

c
ru

ise
s 

w
ith

 
th

e
 

R
.V

. 
"G

.O
. 

S
ars" 

and 
R

.V
. 

"H
elian

d
 H

an
sen

".
T

he 
d

istrib
u

tio
n
 
o
f 

fish
 
eg

g
s 

and 
la

rv
a
e
, 

e
sp

e
c
ia

lly
 
o
f h

e
rrin

g
 

and 
co

d
, 

w
as 

m
apped. 

D
rift, 

v
e
rtic

a
l 

d
istrib

u
tio

n
 

and 
v

e
rtic

a
l 

m
ig

ratio
n
 

o
f 

h
e
rrin

g
 
la

rv
ae

 
w

ere 
stu

d
ie

d
 
d
u
rin

g
 

tw
o 

24 h
o

u
rs’ 

sta
tio

n
s«

D
u
rin

g
 
th

e 
c
ru

ise
 

o
f 

R
.V

. 
"Jo

h
an

 H
jo

rt" 
in
 W

est-G
reen

lan
d
 w

aters 
in
 A

p
ril-M

ay
, 

v
e
rtic

a
l 

h
a
u

ls 
w

ere 
m

ade 
w

ith
 H

ensen n
e
t 

fo
r 

th
e 

sam
p
lin

g
 
o
f 

cod 
eg

g
s 

and 
la

rv
a
e
.

In
 

O
cto

b
er-N

o
v

em
ber, 

C
larke-B

um
pus 

p
lan

k
to

n
 

sam
p
lers 

w
ere 

u
sed

 
from

 
R

.V
. 

"Jo
h
an

 H
jo

rt" 
in
 
th

e 
n

o
rth

-e
a
ste

rn
 
p
a
rt 

o
f 

th
e 

N
o
rth

 
S

ea 
and 

in
 
th

e 
S

k
ag

errak
 
in
 

search
 
o
f 

h
e
rrin

g
 
la

rv
a
e
. 

V
ery 

few
 
la

rv
a
e
, 

if
 
an

y
, 

w
ere 

fo
u
n
d
.

K
rill 

(e
u

p
h
a
u
siid

s)

S
p

e
c
ia

l 
c
ru

ise
s 

w
ere 

m
ade 

w
ith

 
th

e 
R

.V
. 

"P
ed

er R
o
n
n
estad

" 
in
 
th

e 
fjo

rd
s 

n
o

rth
 

and 
so

u
th
 
o
f 

B
erg

en
 
in
 
Jan

u
ary

-F
eb

ru
ary

, 
M

ay-Ju
n
e, 

A
ugust 

and 
N

ovem
ber. 

W
ith 

a 
3
-fo

o
t 

Isaacs-K
id

d
 
tra

w
l, 

h
a
u
ls 

w
ere 

m
ade 

in
 v

a
rio

u
s 

d
ep

th
s, 

m
ain

ly
 
d
u
rin

g
 n

ig
h

t, 
som

e 
a
iso

 
d
u
rin

g
 
th

e
 

d
ay

. 
V

e
rtic

a
l 

h
a
u
ls 

w
ith

 
a 

Ju
d

ay
 

n
e
t 

w
ere 

m
ade 

in
 M

ay 
and 

Ju
n

e 
fo

r 
c
o

lle
c
tin

g
 k

rill 
eg

g
s 

and 
la

rv
a
e
. 

In
 

v
a
rio

u
s 

lo
c
a
litie

s
 

th
e 

k
rill 

T
iere 

a
ttra

c
te

d
 

by 
p

ro
je

c
to

rs 
on 

th
e 

sh
o
re 

and 
cau

g
h
t 

w
ith

 a 
d
ip
 
n

e
t. 

T
he 

co
m

m
ercial 

c
a
tch

e
s 

o
f k

rill 
fo

r u
se 

as 
fis

h
 
fo

o
d

 
am

ounted 
to
 

3000 
k
g
. 

T
he 

m
a
te

ria
l 

h
as 

b
een

 
w

orked up 
an

d 
a 

re
p
o
rt 

w
as 

p
rep

ared
 

fo
r 

th
e 

IC
E

S 
m

eetin
g
 
in
 

C
openhagen 

in
 

O
cto

b
er. 

A p
re

lim
in

a
ry
 re

p
o
rt 

h
as 

b
een 

p
u

b
lish

ed
. 

T
he 

in
v
e
stig

a
tio

n
s 

o
ro
 
b
ein

g
 co

n
tin

u
ed

.
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P
o

lan
d

(W
. 

M
ankow

ski)

P
o

lish
 p

lan
k
to

n
 
in

v
e
stig

a
tio

n
s 

in
 
I966 

w
ere 

c
a
rrie

d
 
o

n
t 

in
 
th

e 
B

a
ltic

 
S

ea, 
N

o
rth

 
S

ea, 
N

W
-A

tlan
tic 

and 
in
 
th

e 
c
o
a
sta

l 
w

aters 
o
f 

N
W

-A
frica.

T
he 

in
v
e
stig

a
tio

n
s 

in
 
th

e 
B

a
ltic

 
w

ere 
co

n
d
u
cted

 
th

ro
u
g
h
o
u
t 

th
e 

y
e
a
r, 

in
c
lu

d
in

g
 
th

e 
e
n

tire
 

S
o
u
th

ern
 
B

a
ltic

 
from

 
th

e 
A

rkona 
B

eep 
to
 

th
e 

G
dansk 

Bay«, 
M

a
teria

l 
w

as 
c
o

lle
c
te

d
 
fo

r 
a
sse

ssin
g
 
th

e 
v

e
rtic

a
l 

and h
o
riz

o
n
ta

l 
d
istrib

u
tio

n
 

o
f 

p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p

lan
k

to
n
 

(m
acro;-, 

ic
h
th

y
o
- 

and m
icro

p
lan

k
to

n
).

T
he 

v
e
rtic

a
l 

c
a
tch

e
s 

w
ere 

m
ade 

by 
-

H
ensen n

e
t 

N
o. 

5 
xxx 

- 
426 

sam
p
les,

C
openhagen 

stan
d
ard

 
N

o. 
28 

xxx 
- 

224 
sam

p
les,

N
ansen n

e
t 

N
o. 

8 
xxx 

- 
83 

sam
p
les.

T
he 

volum
e 

o
f 

p
lan

k
to

n
 w

as 
m

easu
red

 
on 

th
e 

b
a
sis 

o
f 

th
e 

sam
p
les 

tak
en

 
by 

th
e 

H
ensen n

e
t. 

T
h
is 

m
ethod 

o
f 

d
eterm

in
in

g
 

th
e 

b
io

m
ass 

o
f 

zo
o

p
lan

k
to

n
 

h
as 

b
een

 u
n
d
ertak

en
 
fo

r 
th

e 
firs

t 
tim

e 
in
 
th

e 
P

o
lish

 
in

v
e
stig

a
tio

n
s, 

p
re

v
io

u
sly

 
th

e 
w

eig
h

t 
o
f w

et 
and 

d
ry
 m

ass 
o
f 

p
lan

k
to

n
 w

as 
d

eterm
in

ed
.

T
he 

m
a
te

ria
l 

c
o
lle

c
te

d
 

by 
th

e 
H

ensen 
and 

N
ansen 

n
e
ts 

h
as 

b
een 

seg
reg

ated
 
in

to
 
m

acro
-, 

m
icro

- 
and 

ic
h
th

y
o
p
la

n
k
to

n
, 

an
d 

fu
rth

e
r 

stu
d
ie

s 
w

ill 
show

 
th

e 
v

e
rtic

a
l 

and 
h
o
riz

o
n
ta

l 
d
istrib

u
tio

n
 

o
f 

p
a
rtic

u
la

r 
p
lan

k
to

n
 

sp
e
c
ie

s. 
T

he 
p
h
y
to

p
lan

k
to

n
 

w
as 

a
iso

 
in

v
e
stig

a
te

d
.

In
 

1966 
tw

o 
c
ru

ise
s 

in
 
th

e 
N

o
rth

 
S

ea 
w

ere 
u
n
d
ertak

en
, 

one 
in
 
th

e 
p
e
rio

d
 M

ay
-Ju

n
e, 

th
e 

o
th

e
r 

in
 
S

ep
tem

b
er-O

cto
b

er, 
w

hen 
th

e
 
fo

llo
w

in
g
 n

e
ts 

w
ere 

u
se

d
s-

H
ensen n

e
t 

- 
223 

sam
p
les

C
openhagen n

e
t 

- 
143 

sam
p
les

rin
g

traw
l 

(210 
cm

) 
- 

40 sam
p
les.

T
he 

volum
e 

o
f m

a
te

ria
l 

tak
en

 
from

 
th

e 
H

ensen n
e
t 

h
as 

b
een

 m
easu

red
. 

M
a
te

rial 
sam

pled 
by m

eans 
o
f 

th
e 

rin
g

tra
w

l 
w

as 
seg

reg
ated

 
and 

in
 
p

a
rtic

u
la

r 
th

e 
ich

th
y
o
p
lan

k
to

n
 h

as 
b

een
 
d

eterm
in

ed
.

P
lan

k
to

n
 

from
 

th
e 

N
W

-A
tlan

tic 
(150 

sam
p
les) 

and 
from

 
th

e 
N

W
-A

frican 
c
o

a
st 

(50 
sam

p
les) 

w
as 

tak
en

 by m
eans 

o
f 

an 
A

p
stein

 n
e
t 

fo
r 

q
u
a
lita

tiv
e
 

stu
d
ie

s

Prom
 m

a
te

ria
l 

c
o

lle
c
te

d
 
in
 
th

e 
y
e
a
rs 

I963-I9
6
6

, 
d

u
rin

g
 
c
ru

ise
s 

o
f 

th
e 

fa
c
to

ry
 
sh

ip
s 

and 
o
f 

th
e 

S
P

I 
tra

in
in

g
 v

e
sse

l, 
th

e 
co

m
p
o
sitio

n
 
o
f 

th
e 

su
rfa

c
e 

zo
o
p
lan

k
to

n
 

o
v
er 

th
e 

N
O

-A
frican

 
sh

e
lf 

h
as 

b
een

 
stu

d
ie

d
, 

e
sp

e
c
ia

lly
 
th

e 
d

is
tin

c
t 

seaso
n

al 
ch

an
g
es 

in
 
sp

e
c
ific

 
co

m
p

o
sitio

n
 

o
f 

zo
o
p
lan

k
to

n
 
in
 
th

e 
area 

from
 

C
ape 

B
lan

co 
to
 

B
ijo

u
g
al.

B
u

rin
g
 
th

e 
y
e
a
r 

p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

in
 
th

e 
F

irth
 

o
f 

S
zczecin

 w
ere 

co
n
d
u
cted

 w
ith

 
th

e 
aim

 
o
f 

e
stim

a
tin

g
 
th

e 
p
rim

ary
 p

ro
d
u
ctio

n
 

(b
y 

th
e 

oxygen 
m

ethod) 
an

d 
a
iso

 
to
 

show
 
th

e 
re

la
tio

n
sh

ip
 

b
etw

een
 
th

e 
tro

p
h
ic
 
lin

k
s 

(p
rim

ary
 

p
ro

d
u

c
tio

n
- 

p
h
y
to

p
h
ag

o
u
s 

zo
o
p
lan

k
to

n
) 

and 
th

e 
ch

an
g
in

g
 p

h
y
sico

-ch
em

ical 
fa

c
to

rs

P
o

rtu
g

al 

(Ilo 
V

ile
la

)

B
u

rin
g
 

1966 
w

e 
co

n
tin

u
ed
 
co

u
n

tin
g
 
th

e 
o

y
ste

r 
la

rv
a
e
 
in
 
p
lan

k
to

n
 

sam
p

les 
cau

g
h
t 

in
 
th

e 
e
stu

a
rie

s 
o
f 

th
e 

T
ag

u
s, 

S
ado 

and M
ira.

T
he 

stu
d

y
 
o
f 

th
e 

co
p
ep

o
d

s 
c
o

lle
c
te

d
 

on 
th

e 
P

o
rtu

g
u
ese 

c
o
a
st 

d
u
rin

g
 

th
e 

c
ru

ise
 

o
f 

th
e
 
v

e
sse

l 
"F

a
ia

l" 
is
 

g
o
in

g
 

o
n
, 

b
u
t 

h
ad 

to
 

be 
in

te
rru

p
te

d
 

te
m

p
o
ra

rily
 b

ecau
se 

o
f 

o
th

e
r 

stu
d
ie

s 
th

a
t 

m
erited

 
p
rio

rity
.

P
o

r 
1967 

th
e 

sam
e 

program
m

e 
is
 

ex
p
ected

 w
ith

 
th

e 
o
y
ste

r 
la

rv
a
e
, 

th
e 

co
n

tin
u

an
ce 

o
f 

th
e 

id
e
n
tific

a
tio

n
 
o
f 

th
e 

co
p

ep
o

d
s 

c
o

lle
c
te

d
 

by 
"F

ain
i" 

an
d 

if 
p
o
ssib

le 
th

e 
c
o
lle

c
tin

g
 

and 
stu

d
y
 o

f 
fish

 
la

rv
a
e 

on 
th

e 
P

o
rtu

g
u

ese 
so

u
th
 
c
o

a
st.



(j. 
C

u
esta)

In
s
titu

to
 

E
sp

añ
o
l 

de 
O

cean
o

g
rafía

A
u 

la
b
o
ra

to
ire

 
de 

S
an

tan
d
er 

on 
a 

p
o

u
rsu

iv
i 
l

’étu
d
e 

de 
la
 
v
a
ria

tio
n

 
sa

iso
n
n
iè

re
 

du 
g
en

re 
C

eratiu
m
 
e
t 

d
es 

D
in

o
p
h

y
ceae, 

su
iv

a
n

t 
la
 

m
éthode 

q
u

a
n

tita
tiv

e
.

O
n 

a 
co

n
tin

u
é 

le
s 

p
rélèv

em
en

ts 
d

’é
c
h
a
n
tillo

n
s 

de 
p

lan
cto

n
 
p
o
u
r 
l

’étu
d
e 

d
es 

o
eu

fs 
e
t 

la
rv

e
s 

d
es 

h
u

ître
s 

e
t 

d
es 

p
o
isso

n
s.

L
e 

L
a
b

o
ra

to
ire 

de 
P

alm
a 

de 
M

allo
rca 

(île
s
 

B
a
léa

re
s) 

a 
com

m
encé 

à 
é
tu

d
ie

r 
l

’in
flu

e
n
c
e
 

du 
co

u
ran

t 
a
tla

n
tiq

u
e
 

en M
éd

iterran
ée 

du 
S

ud 
e
t 

du 
L

ev
an

t, 
p
ar 

la
 
d
é
term

in
a
tio

n
 

sy
stém

atiq
u

e 
e
t 

b
io

lo
g
iq

u
e 

d
es 

F
o
ram

in
ifères 

d
es 

é
c
h
a
n
tillo

n
s 

re
c
u
e
illis 

en M
er 

d
’A

lb
o

ran
 
p

en
d
an

t 
le

s 
cam

pagnes 
de 

I965 
e
t 

I966 
av

ec 
le

 
b
a
tea

u
 o

céan
o
g
rap

h
iq

u
e 

,:X
auen”

.

A
u m

êm
e 

L
a
b
o
rato

ire 
on 

com
m

ence 
l

’étu
d
e 

b
io

lo
g
iq

u
e 

d
es 

F
o
ram

in
ifères 

v
iv

a
n
ts 

en 
fa

isa
n
t 

d
es 

élev
ag

es 
p
ar 

la
 

m
éthode 

d
’A

rn
o
ld

.

A
u L

a
b
o
rato

ire
 

de 
V

igo 
on 

a 
co

n
tin

u
é 
l

’étu
d
e 

sy
stém

atiq
u

e 
d
es 

é
c
h
a
n
tillo

n
s 

du 
p
lan

cto
n
 

au 
co

u
rs 

d
es 

in
sp

e
c
tio

n
s 

d
es 

in
s
ta

lla
tio

n
s 

de 
m

y
tilic

u
ltu

re
 
e
t 

o
stré

ic
u
ltu

re
.

L
e 

L
a
b

o
ra

to
ire 

de 
M

alaga 
a 

co
n

tin
u

é 
le

s 
p
rélèv

em
en

ts 
d

’é
c
h

a
n

tillo
n

s 
de 

p
lan

cto
n
 

sp
écialem

en
t 

d
éd

iés 
à 
l

’étu
d
e 

d
es 

o
eu

fs 
e
t 

la
rv

e
s 

de 
p
o
isso

n
s.

A
u 

L
a
b
o
rato

ire 
de 

S
an

ta 
C

ruz 
de 

T
e
n

e
rife 

(île
s 

C
an

aries) 
a 

com
m

encé 
l

’étu
d
e 

du p
lan

cto
n
 

de 
la
 
ré

g
io

n
 
can

arien
n
e 

su
r 

le
s 

é
c
h
a
n
tillo

n
s 

p
ré

le
v
é
s 

p
ar 

le
 la

b
o
ra

to
ire

 
e
t 

d
u
ran

t 
le

s 
cam

pagnes 
o
céan

o
g
rap

h
iq

u
es 

du b
ateau

 
"T

o
fin

o
” 

d
u

ran
t 

1966 
e
t 

1
9

6
7

»

D
u
ran

t 
le

sd
ite

s 
cam

pagnes 
du 

i:T
o

fin
o

" 
on 

a 
com

m
encé 

l
’étu

d
e 

de 
la

 
p
ro

d
u

c
tiv

ité
 
p
rim

a
ire 

de 
la
 

zo
n
e.

In
s
titu

to
 

de 
In

v
e
stig

a
cio

n
e
s 

P
esq

u
eras

D
u

ran
t 
l

’an
n
ée 

1
9

6
6

5 
on 

a 
é
tu

d
ié
 
le
 

zo
o
p
lan

cto
n
 n

é
ritiq

u
e
 

de 
C

a
ste

lló
n

 
de 

la
 
P

la
n
a, 

e
t 

le
 

p
h

y
to

p
lan

cto
n
 
e
t 

la
 
p
ro

d
u
c
tio

n
 
p

rim
aire 

de 
C

atalo
g
n
e.

In
s
titu

to
 

E
sp

añ
o
l 

de 
O

cean
o
g
rafía

C
o
n
tin

u
atio

n
 

du m
êm

e 
program

m
e 

g
é
n
é
ra

l 
que 

p
o
u
r 

'I9
6
6

. 
A

u 
L

ab
o
rato

ire 
de 

S
an

tan
d

er 
on 

p
ro

je
té
 

p
o
u
r 

I967 
l

’étu
d
e 

de 
la
 
p
ro

d
u
c
tiv

ité
 
p

rim
a
ire 

de 
la

 
zone 

en 
em

p
loy

an
t 

la
 

tech
n
iq

u
e 

du 
C

^4o

In
stitu

to
 

de 
In

v
e
stig

a
c
io

n
e
s 

P
esq

u
eras

P
o
u
r 

la
 

p
ério

d
e 

1967 
ou 

é
tu

d
ie

ra
 
le
 
p
h
y
to

p
lan

cto
n
 
e
t 

la
 
p
ro

d
u
c
tiv

ité
 

p
rim

a
ire 

d
es 

ré
g

io
n

s s 
B

arcelo
n

a, 
C

a
ste

lló
n
, 

C
ad

ix
, 

R
ía 

de 
V

igo 
e
t 

de 
la

 
M

er 
T

h
y

rrh
en

ien
n

e.

Sw
eden

(A
. 

L
in

d
q
u
ist)

M
ost 

w
ork 

h
as 

b
een

 
done 

on m
a
te

ria
l 

c
o

lle
c
te

d
 
d

u
rin

g
 p

rev
io

u
s 

y
e
a
rs. 

In
 
th

e 
S

k
ag

errak
-K

atteg
at 

a
rea

 
ic

h
th

y
o
p
la

n
k
to

n
, 

C
h
aeto

g
n
ath

a 
and. 

C
opepoda 

have 
b

een
 
stu

d
ie

d
 
in
 
d
e
ta

il 
as 

to
 
th

e
ir 

d
istrib

u
tio

n
 
e
tc

. 
In
 
th

e 
B

a
ltic

 
ro

u
tin

e
 

sam
p
les 

h
av

e 
b
een

 
c
o
lle

c
te

d
. 

C
14 m

easu
rem

en
ts 

h
av

e 
b
een

 m
ade 

in
 
th

e
 
B

a
ltic

 
on 

th
e 

lig
h
tv

e
sse

ls 
H

äv
rin

g
e 

and F
in

n
g
ru

n
d
et 

tw
ice 

a m
onth.



U
n

ited
 K

ingdom

I. 
E

n
g
lan

d
 

(j.G
. 

C
a
ttle

y
)

M
ost 

o
f 

th
e 

p
lan

k
to

n
 

sam
p
lin

g
 h

as 
ag

ain
 b

een
 

co
n

cern
ed

 w
ith

 
stu

d
ie

s 
o
f 

fis
h
 

eg
g
s 

and 
la

rv
a
e
, 

and m
uch 

o
f 

th
is 

w
ork h

as 
b

een
 

done 
w

ith
 H

igh 
S

peed 
S

am
p
lers 

o
f 

d
esig

n
s 

b
ased

 
on 

th
e 

G
u
ii 

III 
S

am
p
ler. 

P
ish

 
eg

g
s 

and 
la

rv
ae

 
h
av

e 
tak

en
 
p
reced

en
ce 

in
 
th

e 
a
n

a
ly

sis 
o
f 

th
e 

sam
p
les.

a) 
F

aro
es

A 
su

rv
ey
 
o
f 

29 
sta

tio
n

s 
o
v
er 

F
aro

e 
B

ank 
and 

th
e 

su
rro

u
n
d
in

g
 

deep 
w

ater w
as 

m
ade 

in
 
e
a
rly

 
Ju

n
e 

fo
r 

g
ad

o
id
 
la

rv
a
e
.

b
) 

Iris
h
 

S
ea

T
he 

d
istrib

u
tio

n
 
o
f 

p
la

ic
e
 

and 
dab 

la
rv

ae
 
in
 
an
 
a
rea

 
to
 

th
e 

e
a
st 

o
f 

a 
lin

e
 

from
 A

n
g

lesey
 
to
 

th
e 

so
u

th
 
o
f 

th
e 

Is
le
 

o
f M

an w
as 

stu
d

ie
d
 

on 
tw

o 
c
ru

ise
s 

in
 
A

p
ril-M

ay
 

and 
Ju

n
e. 

A 
g
rid

 
o
f 

sta
tio

n
s 

w
as 

w
orked 

on 
each

 
c
ru

ise
s 

fo
u

r 
"24-h

o
u

r 
sta

tio
n

s"
 

w
ere 

w
orked w

ith
 a 

ch
an

g
in

g
 n

e
t 

to
 

stu
d

y
 
th

e 
v

e
rtic

a
l 

d
istrib

u
tio

n
 
o
f 

la
rv

a
e
 

and 
th

e 
d
istrib

u
tio

n
 

o
f 

la
rv

a
e 

n
e
a
r 

th
e 

b
o

tto
m
 w

as 
stu

d
ie

d
 w

ith
 

a 
sled

g
e 

n
e
t. 

T
he 

d
istrib

u
tio

n
 

o
f 

P
h
aeo

cy
stis 

w
as 

a
iso

 
stu

d
ie

d
. 

In
 

Ju
n
e 

a 
g
rid

 
o
f 

sta
tio

n
s 

w
as 

w
orked 

in
 

C
ard

ig
an
 

B
ay 

fo
r 

tu
rb

o
t 

and 
b
rill 

eg
g
s 

and 
la

rv
a
e
.

c
) 

C
e
ltic

 
S

ea

A
 

few
 
sta

tio
n

s 
w

ere 
w

orked 
in
 
A

p
ril 

fo
r m

ack
erel 

eg
g

s 
and 

la
rv

a
e
.

d
) 

S
o
u
th

ern
 

N
o
rth

 
S

ea

T
h
ree 

su
rv

ey
s 

fo
r 

h
e
rrin

g
 
la

rv
a
e
 

w
ere 

m
ade 

in
 
th

e 
S

o
u
th

ern
 
B

ig
h
t 

and 
th

e 
e
a
ste

rn
 E

n
g
lish

 
C

hannel ; 
one 

in
 
Jan

u
ary

 
and 

th
e 

o
th

e
r 

tw
o 

in
 
la

te
 

N
ovem

ber 
and 

m
id-D

ecem
ber.

A 
stu

d
y
 
o
f 

th
e 

escap
e 

o
f 

p
la

ic
e
 
la

rv
ae
 

from
 n

e
ts w

as 
m

ade 
in
 
th

e 
S

o
u
th

ern
 
B

ig
h
t 

in
 M

arch.

In
 
e
a
rly

 A
ugust 

a 
few

 
sta

tio
n
s 

w
ere 

w
orked 

o
ff 

th
e 

L
in

c
o
ln

sh
ire 

c
o
a
st 

fo
r 

th
e 

la
rv

a
e 

o
f 

b
rill.

e
) 

O
th

er 
w

ork

T
he 

B
ritish

 
O

cean W
eath

er 
S

h
ip

s 
co

n
tin

u
ed
 
to
 

tak
e 

v
e
rtic

a
l 

h
a
u
ls 

fo
r 

zo
o
p
lan

k
to

n
 w

hen 
on 

sta
tio

n
s 

A
, 

I, 
J 

o
r 

K
.

II. 
S

co
tlan

d

A
berdeen 

(j.H
. 

F
ra

se
r)

P
lan

k
to

n
 w

as 
sam

pled 
in
 
I9

66 
in
 
th

e
 
n

o
rth

e
rn
 
N

o
rth

 
S

ea 
b
etw

een
 A

p
ril 

and 
N

ovem
ber. 

Som
e 

sam
p
les 

w
ere 

tak
en
 
in
 
th

e 
a
rea

 
o
f 

th
e 

N
orw

egian 
D

eeps 
in

 
A

p
ril/M

ay
, 

Ju
ly
 

and 
N

ovem
ber5 

o
ff 

th
e 

D
an

ish
 
c
o
a
st 

in
 A

u
g

u
sti 

in
 
th

e 
F

aro
e- 

S
h

etlan
d
 

C
hannel 

in
 M

ay; 
and 

o
ff 

th
e 

w
est 

c
o

a
st 

o
f 

S
co

tlan
d
 
in
 M

arch 
and 

Ju
n

e. 
C

o
lle

ctio
n
s 

w
ere 

a
iso

 
tak

en
 
in
 

co
n

n
ectio

n
 w

ith
 
fo

o
d
-ch

ain
s 

stu
d
ie

s 
in

 
S

c
o
ttish

 
lo

c
h

s.

T
he 

w
ork 

a
t 

th
e 

A
b

erd
een 

la
b
o
ra

to
ry

 w
as 

co
n
tin

u
ed
 

on 
th

e 
fo

llo
w

in
g

lin
e
s s­

a) 
P

lan
k
to

n
 

and 
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
ry
 

(Z
o
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 

(b
io

m
ass 

and 
d

ry
 w

eig
h
t) 

from
 
th

e 
n

o
rth

e
rn
 
N

o
rth

 
S

ea 
and w

est 
c
o
a
st 

w
aters 

(j.A
. 

A
dam

s).

c) 
H

errin
g

-p
lan

k
to

n
 
re

la
tio

n
sh

ip
s 

in
 
th

e 
n

o
rth

e
rn
 
N

o
rth

 
S

ea 
(j.A

. 
A

dam
s).

d) 
P

o
p
u
latio

n
 
stu

d
ie

s 
o
f 

eu
p
h
au

sid
ss 

N
o 

new
 
d

a
ta 

w
ere 

o
b
tain

ed
 

d
u
rin

g
 

1966 
fo

r 
th

e 
stu

d
y
 
o
f 

o
th

e
r 

sp
e
cie

s 
(e

.g
. 

M
etrid

ia 
lu

c
en

s) 
b

u
t 

th
is 

w
ill 

be 
recom

m
enced 

as 
soon 

as 
p
o
ssib

le
.
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e) 
F

a
cto

rs 
a
sso

c
ia

te
d
 w

ith
 
th

e 
u
se 

o
f 

th
e
 

G
u
lf 

III 
S

am
p
ler, 

e
.g

. 
sh

o
o
tin

g
 
sp

eed
s, 

d
ep

th
 

and 
le

n
g

th
 

o
f w

arp
, 

e
ffic

ie
n

c
y
 
e
tc

. 
(j.A

. 
A

dam
s).

f) 
R

ep
ro

d
u
ctio

n
 
in
 
R

h
izo

so
len

ia 
(D

.D
. 

S
eato

n
).

g
) 

F
ood 

o
f 

p
re

d
ato

ry
 
sp

e
c
ie

s, 
e
sp

e
c
ia

lly
 
P

le
u
ro

b
rac

h
ia 

(j.H
. 

F
ra

se
r).

h
) 

T
he 

e
ffe

c
ts 

o
f 

g
ib

b
e
re

llin
s 

1
-4
 

and 
k

in
e
tin

 
on 

a
lg

a
l 

g
ro

w
th

 
an

d 
th

e
 
e
x
tra

c
tio

n
 

o
f 

th
e
se
 

horm
ones 

from
 m

arin
e 

alg
ae 

(M
rs. 

S
.M

. 
R

eid
).

i) 
S

tu
d

ies 
o
f 

zo
o
p
lan

k
to

n
 
p
o
p
u
la

tio
n
s, 

p
a
rtic

u
la

rly
 b

iv
a
lv

e
 
la

rv
a
e
,

in
 
fe

rtilis
e
d
 
tan

k
s 

(D
r. 

A
nn 

R
alp

h
) 

and 
p
o
p
u
la

tio
n
s 

in
 
in

sh
o
re 

lo
ch

s 
(N

.T
. 

N
ic

o
li).

j) 
S

u
rv

ey
s 

in
 
S

ep
tem

b
er 

to
 

m
easu

re 
th

e 
ab

u
n
d
an

ce 
and 

d
istrib

u
tio

n
 

o
f 

h
e
rrin

g
 
la

rv
a
e
 
in
 
th

e
 

a
rea

 
b
etw

een
 

5
5
°3

0
l 

and 
60°00*W

 
from

 
th

e
 
S

c
o
ttish

 
c
o

a
st, 

to
 
th

e 
p
rim

e 
m

erid
ian

 
(A

. 
S

a
v
ille

).

P
rogram

m
e 

fo
r 

1967

In
 
g

e
n

e
ra

l 
th

e 
w

ork 
in
 

19^7 
w

ill 
fo

llo
w
 

a 
sim

ila
r 

p
a
tte

rn
 
to
 
I9

6
6

. 

E
d

in
b

u
rg

h
 

(R
.S

. 
G

lo
v

er)

C
o

n
tin

u
o

u
s 

P
lan

k
to

n
 
R

eco
rd

ers 
h
av

e 
b
een

 
tow

ed 
th

ro
u

g
h

o
u

t 
th

e 
y

e
a
r 

in
 

th
e 

N
o
rth

 A
tla

n
tic
 

(n
o
rth

 
o
f 

4
5

°N
) 

and 
th

e 
N

o
rth

 
S

ea, 
p
ro

v
id

in
g
 a 

to
ta

l 
o
f 

ab
o
u
t 

1
0
2
,0

0
0
 
m

iles 
o
f 

sam
p
lin

g
 
a
t 

th
e 

stan
d
ard

 
d
ep

th
 
o
f 

10 
m

e
tre

s.

T
he 

firs
t 

ste
p
s 

h
av

e 
b

een
 
tak

en
 
in
 

th
e 

p
ro

d
u
ctio

n
 

o
f 

a 
P

lan
k
to

n
 A

tlas 
o
f 

th
e 

N
o

rth
 
A

tla
n

tic
 5 

it 
is
 

ex
p
ected

 
th

a
t 

th
is 

w
ill 

in
clu

d
e 

c
h
a
rts 

o
f 

th
e 

d
istrib

u
tio

n
 

and 
ab

u
n
d
an

ce 
o
f 

ab
o

u
t 

200 
o

rg
an

ism
s.

T
he 

su
rv

ey
 
o
f 

th
e 

p
lan

k
to

n
 

o
f 

th
e 

d
rift-n

e
t 

fish
in

g
 
g
ro

u
n
d
s 

o
ff 

S
h
etlan

d
 

and n
o
rth

-e
a
st 

S
co

tlan
d
 w

as 
co

n
tin

u
ed

.

ÏÏ.S
.S

.R
.

(A
. 

B
ogdanov)

P
o
la

r 
R

esearch
 
In

s
titu

te
 

o
f 

F
ish

e
rie

s 
and 

O
ceanography

 
(PIN

R
O

)

D
u
rin

g
 

1966 
d
a
ta 

on 
th

e 
q
u
a
lita

tiv
e
 

and 
q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 

o
f 

p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 

(in
 
th

e 
N

orw
egian 

S
ea) 

and m
acro

p
lan

k
to

n
 

in
 
th

e 
B

aren
ts 

S
ea w

ere 
c
o
lle

c
te

d
.

D
u
rin

g
 
th

e 
sp

rin
g
-su

m
m

er 
c
ru

ise
s 

(A
p
ril-Ju

n
e

) 
773 

zo
o
p
lan

k
to

n
 

sam
p

les 
w

ere 
tak

en
 

on 
th

e 
ro

u
te

s 
o
f 

d
riftin

g
 
o
f 

co
m

m
ercial 

fis
h
 
la

rv
a
e 

in
 
th

e 
B

aren
ts 

S
ea. 

O
f 

th
o
se 

sam
p

les 
112 

w
ere 

tak
en

 
o
ff 

th
e 

n
o
rth

-w
est 

c
o
a
st 

o
f 

N
orw

ay, 
447 

in
 
th

e 
e
a
ste

rn
 
p
a
rt 

o
f 

th
e 

N
orw

egian 
S

ea, 
98 

in
 
th

e 
a
rea

 
o
f 

B
ear 

Isla
n
d
 

and 
116 

in
 
th

e 
so

u
th

-w
estern

 
p
a
rt 

o
f 

th
e
 
B

aren
ts 

S
ea.

D
u
rin

g
 

4 
c
ru

ise
s 

179 
m

acro
p
lan

k
to

n
 

sam
p
les 

w
ere 

tak
en
 
in
 
th

e 
B

aren
ts 

S
ea, 

2
,1

5
0
 

zo
o
p
lan

k
to

n
 

sp
ecim

en
s 

w
ere 

sam
pled 

in
 h

e
rrin

g
-fe

e
d
in

g
 
a
re

a
s 

in
 
th

e 
N

orw
egian 

S
ea 

w
here 

I3 
c
ru

ise
s 

w
ere 

m
ade ; 

65O 
p

h
y

to
p

lan
k

to
n
 

sam
p
les 

w
ere 

tak
en

 
by m

eans 
o
f 

N
ansen 

b
ath

o
m

eter; 
4 

c
ru

ise
s 

w
ere 

m
ade.

T
he 

re
se

a
rc

h
 

program
m

e 
fo

r 
19&

7 
w

ill 
n

o
t 

ch
an

g
e. 

Z
o
o
p
lan

k
to

n
 w

ill 
be 

sam
p

led 
on 

th
e 

ro
u
te

s 
o
f 

d
riftin

g
 
o
f 

th
e 

fish
 
la

rv
ae
 

in
 
th

e 
B

aren
ts 

S
ea, 

in
 

h
e
rrin

g
-fe

e
d
in

g
 
a
re

a
s 

in
 
th

e 
N

orw
egian 

S
ea, 

m
acro

p
lan

k
to

n
 
in
 
th

e 
B

aren
ts 

S
ea, 

p
h
y
to

p
lan

k
to

n
 
in
 
th

e 
N

orw
egian 

S
ea.

B
a
ltic

 
R

esearch
 
In

s
titu

te
 

o
f 

F
ish

e
rie

s 
and 

O
ceanography

T
he 

ab
u
n
d
an

ce 
and 

d
istrib

u
tio

n
 
o
f 

zo
o
p
lan

k
to

n
 w

ere 
stu

d
ie

d
 

(in
 
th

e 
B

a
ltic

 
S

ea, 
th

e 
G

u
lf 

o
f R

ig
a 

and 
th

e 
G

u
lf 

o
f 

F
in

lan
d
) 

by a
re

a
, 

d
ep

th
s 

zo
n
es 

an
d 

seaso
n
s.

T
he 

dynam
ics 

o
f 

th
e 

ab
u
n
d
an

ce 
o
f 

th
e 

m
ain 

sp
e
cie

s 
o
f 

zo
o
p
lan

k
to

n
 w

as 
stu

d
ie

d
 

by 
seaso

n
s 

and 
fo

r 
a 

num
ber 

o
f 

y
e
ars.

T
he 

fo
llo

w
in

g
 
a
sp

e
c
ts 

w
ere 

in
v

e
stig

a
te

d
?
 

T
he 

p
rin

c
ip

a
l 

fa
c
to

rs 
o
f 

th
e 

o
cean

o
g
rap

h
ic 

reg
im

e 
h
av

in
g
 
e
ffe

c
t 

on 
th

e 
zo

o
p
lan

k
to

n
 
ab

u
n

d
an

ce, 
tim

es 
o

f 
th

e
ir 

sp
aw

n
in

g
, 

m
o
rta

lity
-ra

te
 
a
t 

d
iffe

re
n
t 

sta
g
e
s 

o
f 

a
n
th

o
g
en

e
sis, 

th
e 

re
la

tio
n
sh

ip
 

b
etw

een
 
th

e 
p
a
ren

t 
and 

o
ffsp

rin
g
 
ab

u
n

d
an

ce, 
th

e 
in

flu
e
n

c
e
 

o
f 

fish
 

on 
th

e 
zo

o­
p
lan

k
to

n
 
sto

c
k
s. 

T
he 

m
ethods 

o
f m

ath
em

atic 
a
n

a
ly

sis 
and 

e
le

c
tro

n
ic
 

co
m

p
u
tin

g 
m

ach
in

es 
w

ere 
u
sed

. 
A 

fo
re

c
a
st 

fo
r 

th
e 

sto
ck
 
c
o
n
d
itio

n
 
o
f 

th
e 

m
ain 

sp
e
cie

s 
o
f 

zo
o

p
lan

k
to

n
 
in
 

1967 
w

as 
m

ade.


