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rettu

rn
).

c) 
A 

stu
d

y
 
o
f 

th
e 

an
n

u
al 

p
h

y
to

p
lan

k
to

n
 
cy

cle 
in
 N

o
rd

fjo
rd
 w

as 
sta

rte
d

. 
(K

. 
S

tarh
eim

).
d
) 

A
 
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
 

an 
a
rea

 
w

ith
 

v
ery

 
p

ro
n

o
u

n
ced

 h
a
lo

c
lin

e
 

w
as 

u
n
d
ertak

en
 
in
 H

ard
an

g
erfjo

rd
 

an
d 

in
 
N

o
rd

âsv
atn

. 
(U

. 
L

illem
o
en

).
e) 

A 
m

o
n

th
ly
 
q
u
a
n
tita

tiv
e
 
p

h
y

to
p
lan

k
to

n
 
su

rv
ey
 
o
f 

th
e 

S
k

ag
errak

 
w

as 
sta

rte
d
. 

(C
. 

A
lm

n
es).

II. 
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
y
 h

av
e 

b
een 

co
n
tin

u
ed

, 
on 

c
o

cc
o

lith
o

p
h

o
rid

s 
(K

.R
. 

G
aard

er) 
and 

d
iato

m
s 

(G
.R

. 
H

asle 
and 

B
.R

. 
H

eim
d
al).

b
) 

A 
re

p
o
rt 

h
as 

b
een

 
p
rep

ared
 

on 
th

e 
o

ccu
rren

ce 
o
f 

"brow
n w

a
ter” 

in
 

th
e 

c
o
a
sta

l 
w

aters 
o
f 

S
o

u
th

ern
 

N
orw

ay. 
(T

. 
B

raaru
d
 

an
d B

.R
. 

H
eim

d
al).

c) 
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 w
aters 

by m
eans 

o
f 

c
u

ltu
re

s 
an

d 
d
ilu

tio
n
 
tech

n
iq

u
e 

h
as 

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

 
c
a
rrie

d
 
o
u
t 

on E
u
g
len

a 
c
f. 

p
ro

x
im

a, 
a 

H
^
S

-to
le

ran
t 

m
arin

e 
sp

e
c
ie

s. 
(E

. 
P

a
a
sc

h
e
i.

III. 
Z

o
o
p
lan

k
to

n

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 b

o
tto

m
 
in

v
e
rte

b
ra

te
s 

in
 

th
e 

O
slo

fjo
rd
 

w
ere 

co
n
tin

u
ed

. 
(T

. 
S

ch
ram

).
b
) 

P
re

p
a
ra

tio
n
 
o
f a 

re
p
o
rt 

on 
th

e 
O

slo
fjo

rd
 

zo
o

p
lan

k
to

n
 

as 
re

la
te

d
 

to
 

p
o
llu

tio
n
 

an
d w

ater 
tra

n
sp

o
rt 

w
as 

co
m

p
leted

. 
(B

ey
er, 

D
ybw

ad 
& V

ersv
ik

).

c) 
S

tu
d

ies 
on 

th
e 

h
y
d
ro

g
rap

h
y
, 

zo
o
p
lan

k
to

n
, 

an
d 

zo
o

b
en

th
o

s 
o
f a 

h
e
av

ily
 

p
o
llu

te
d
 b

a
sin

 
in
 
th

e 
O

slo
fjo

rd
 w

ere 
co

n
tin

u
ed

. 
(T

. 
A

n
d

ersen
 

and 
B

. 
B

ra
ate

n
).
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d) 
S

tu
d

ies 
on 

th
e 

lo
c
a
l 

sto
c
k
 
o
f 

A
g
lan

th
a 

d
ig

ita
le
 
in
 
th

e 
O

slo
fjo

rd
 

w
ere 

com
m

enced. 
(O

. 
S

m
ed

stad
).

e) 
A 

p
ap

er 
on 

th
e 

zo
o
p
lan

k
to

n
, 

zo
o
b
en

th
o
s, 

an
d b

o
tto

m
 
sed

im
en

ts 
in

 
th

e 
O

slo
fjo

rd
 w

as 
p

re
sen

te
d
 
a
t 

th
e 

In
te

rn
a
tio

n
a
l 

S
ym

posium
, 

H
elig

o
lan

d
, 

1967.

In
s
titu

te
 
o

f M
arine 

R
esearch

, 
B

erg
en
 

(G
. 

B
erg

e)

P
h
y
to

p
lan

k
to

n

1• 
In
 

a 
stu

d
y
 
o
f 

seaso
n

al 
an

d 
an

n
u
al 

v
a
ria

tio
n
s 

in
 
th

e 
o

ffse
t 

and 
in

te
n
sity

 
o
f 

th
e 

p
h
y
to

p
lan

k
to

n
 

d
ev

elo
p
m

en
t, 

re
co

rd
in

g
s 

o
f 

tu
rb

id
ity

 w
ere 

p
erfo

rm
ed

 w
ith

 
th

e 
co

n
tin

u
o
u
s 

re
co

rd
in

g
 
tran

sp
aren

cy
m

eter 
on b

o
ard

 
R

.Y
. 

!'G
,0o 

S
ars" 

an
d 

"Jo
h

an
 
H

jo
rt". 

T
he 

fo
llo

w
in

g
 a

re
a
s 

w
ere 

su
rv

ey
ed

?

C
o

astal 
w

aters 
from

 
S

tad
 
- 

T
o
rsv

âg
 

30> M
arch 

- 
14» 

A
p
ril

N
orw

egian 
S

ea 
an

d 
c
o
a
sta

l 
b
an

k
s 

2
2
. 

M
ay 

- 
2
8
. 

June

2
. 

A
s 

p
a
rt 

o
f 

a 
program

m
e 

"R
ecru

itm
en

t 
m

echanism
 o

f H
errin

g
 an

d 
C

od" 
c
h
lo

ro
p
h
y
ll 

m
easu

rem
en

ts 
w

ere 
u
n
d
ertak

en
 
in
 
th

e 
c
o
a
sta

l 
w

aters 
o
f W

estern
 

N
orw

ay, 
to

g
e
th

e
r w

ith
 o

p
tic

a
l 

m
easu

rem
en

ts, 
tra

n
sp

a
re

n
cy

 re
co

rd
in

g
s, 

and 
sam

p
lin

g
 
fo

r 
tax

o
n

o
m

ic 
a
n

a
ly

se
s 

o
f p

h
y
to

p
lan

k
to

n
. 

S
im

u
ltan

eo
u
sly

 
sam

p
les 

w
ere 

c
o
lle

c
te

d
 

from
 a 

d
rift 

sta
tio

n
 

an
d 

from
 a 

su
rv

ey
in

g
 re

se
a
rc

h
 
v

e
sse

l 
in

 
th

e 
a
rea

 
b

etw
een

 
S

tad
 

an
d 

T
o
rsv

âg
 

from
 

8
. 

M
arch 

- 
12. 

M
ay.

3. 
A
 
c
ello

sco
p
e
 

w
as 

u
sed

 
in
 
th

e 
co

u
n
tin

g
 and 

volum
e 

d
e
te

rm
in

a
tio

n
 
o
f 

p
h
y

to
p

lan
k

to
n

. 
In
 
c
o
-o

p
e
ra

tio
n
 w

ith
 
a 

te
c
h
n
ic

a
l 

in
s
titu

te
 

a 
fu

rth
e
r 

d
ev

elo
p

m
en

t 
o
f 

th
e 

c
e
llo

sco
p

e
 

w
as 

m
ade 

in
 
o
rd

er 
to
 

co
u

n
t 

o
rg

an
ism

s 
an

d p
a
rtic

le
s 

up 
to

3 
mm 

in
 
siz

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 
N

orw
egian 

c
o
a
st. 

P
lan

k
to

n
 w

as 
on an

 
av

erag
e 

le
ss 

ab
u

n
d

an
t 

th
an
 
in
 

1966, 
b
u
t 

sin
g
le
 

sam
p
les 

tak
en
 
in
 
Ju

n
e 

and 
Ju

ly
 w

ere 
fa

irly
 
la

rg
e
. 

A
t 

sta
tio

n
 

"M
" 

th
e 

v
a
ria

tio
n
 
o
f 

p
lan

k
to

n
 

volum
es 

d
u
rin

g
 
th

e 
y
e
a
r 

fo
llo

w
ed
 
th

e 
n
o
rm

al 
tre

n
d

.
Som

e 
sa

lp
s 

w
ere 

tak
en

 a
t 

"M
" 

in
 
O

cto
b
er.

S
am

ples 
o
f 

zo
o
p
lan

k
to

n
, 

fish
 

eg
g

s 
and 

la
rv

ae
 
c
o

lle
c
te

d
 
d

u
rin

g
 
c
ru

ise
s 

fo
r 

stu
d

y
in

g
 
th

e 
sp

aw
n
in

g
 an

d 
la

rv
a
l 

ab
u
n
d
an

ce 
o
f h

e
rrin

g
 an

d 
cod 

in
 

N
orw

egian 
w

aters 
w

ill 
be 

m
en

tio
n
ed
 
in
 
co

n
n

ectio
n
 w

ith
 
th

e
se
 

sp
e
c
ie

s.

C
om

m
ercial 

fish
e
ry
 
fo

r 
zo

o
p
lan

k
to

n
 

on 
a 

m
in

o
r 

sc
a
le
 
is
 
c
a
rrie

d
 
o
u
t 

w
ith

 
su

rfa
c
e 

n
e
ts 

in
 

som
e 

N
orw

egian 
fjo

rd
s 

d
u
rin

g
 M

ay an
d 

Ju
n
e. 

T
he 

p
lan

k
to

n
 
is 

m
ain

ly
 
u
sed

 
as 

fo
o
d
 
fo

r 
rain

b
o

w
 
tro

u
t 

an
d 

salm
on 

in
 
fish

 farm
s.

In
 A

u
g

u
st-S

ep
tem

b
er 

ex
p
erim

en
tal 

fish
in

g
 w

ith
 a 

sm
all 

su
rfa

c
e 

traw
l 

in
 
fjo

rd
s 

n
ear 

B
erg

en
 y

ie
ld

e
d
 
o
n
ly
 
sm

all 
q
u
a
n
titie

s 
o
f pfenkton.

K
rill 

(E
u
p
h
au

siid
s)

D
u
rin

g
 
c
ru

ise
s 

w
ith

 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
 

once 
a 

m
onth 

from
 
Jan

u
ary

 
to
 

Ju
n
e 

an
d 

in
 

O
cto

b
er, 

an
d 

in
 

som
e 

fjo
rd

s 
in
 
N

o
rth

 
N

orw
ay 

in
 M

ay, 
h
o
riz

o
n
ta

l 
h
a
u
ls 

w
ere 

m
ade 

w
ith

 
an 

Isaacs-K
id

d
 

3
' 

p
e
la

g
ic
 

traw
l 

a
t 

v
a
rio

u
s 

le
v
e
ls 

from
 
th

e 
su

rfa
c
e 

to
 

300 
m

, 
b

o
th
 

day an
d 

n
ig

h
t. 

S
p

ecies 
o
f A

tla
n
tic

 
o
rig

in
, 

new
 
to
 

th
e 

N
orw

egian 
fau

n
a, 

e
.g

. 
T

hysanopoda 
a
c
u
tifro

n
s, 

S
ty

lo
ch

e
iro

n
 m

axim
um

, 
N

em
ato

scelis 
m

eg
alo

p
s, 

w
ere 

fo
u

n
d
 
to
 

h
av

e 
p

erm
an

en
t 

p
o
p
u
latio

n
s 

in
 
th

e 
d
eep

er 
la

y
e
rs 

o
f 

th
e 

fjo
rd

s.

In
 M

arch
-A

p
ril, 

co
m

m
ercial 

fish
e
ry
 
fo

r 
k
rill 

w
ith

 p
ro

je
c
to

rs 
an

d 
d
ip

 
n
e
ts 

y
ie

ld
e
d
 

2
,0

0
0
 

k
g
.

P
o

lan
d

(W
. 

M
ankow

sk
i)

1
. 

B
a
ltic

 
S

ea

In
 

1967 
p
lan

k
to

n
 

sam
p
lin

g
 
in
 
th

e 
a
rea

 
from

 
th

e 
A

rkona 
D

eep 
to
 

th
e 

G
dansk D

eep 
w

as 
sta

rte
d
 
in
 
co

n
n
ectio

n
 w

ith
 
th

e 
In

te
rn

a
tio

n
a
l 

B
io

lo
g
ic

al 
P

rogram
m

e.
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T
he 

in
v
e
stig

a
tio

n
s 

w
ere 

in
te

n
sifie

d
 by 

an
 
in

c
re

a
se
 
in

 num
ber 

o
f 

sta
tio

n
s 

and by 
th

e 
e
x

te
n

sio
n
 
o
f 

th
e 

program
m

e. 
T

he 
p

h
y

to
p

lan
k

to
n
 h

as 
b
een 

stu
d
ie

d
 
as 

th
e
 
p
rim

ary
 p

ro
d
u
c
tio

n
. 

A
d
d
itio

n
al 

ex
am

in
atio

n
s 

w
ere 

c
a
rrie

d
 
o
u
t 

sim
u
ltan

eo
u
sly

 
as 

g
iv

en
 b

elo
w

;
1; 

M
ethod

o 'st*
1 V-

C
h

lo
ro

p
h

y
ll

pH

------------------------

A
lk

a
lin

ity

----------------.-----------
L

ig
h
t

in
te

n
sity

N
um

ber 
o
f 

o
b
se

rv
a
tio

n
s

106
102

57
58

39

T
he 

n
e
t 

p
lan

k
to

n
 w

as 
c
o

lle
c
te

d
s

; 
S

am
p
lin

g
 

m
ethod by

H
ensen n

e
t

S
tan

d
ard

 n
e
t

N
ansen n

e
t

A
p
stein

 n
et

W
ater

sam
ples

N
um

ber 
o
f 

sam
ples

roo
ON

I

328
112

281
576

P
lan

k
to

n
 

sam
p
les, 

tak
en

 
by H

ensen n
e
t, 

w
ere 

seg
reg

ated
 
in

to
 

m
icro

-, 
m

acro
- 

an
d 

ich
th

y
o
p
lan

k
to

n
.

T
he 

q
u
a
n
tita

tiv
e
 
m

icro
-p

lan
k
to

n
 
e
stim

a
tio

n
 w

as 
co

n
fin

ed
 

to
 

volum
e 

d
e
term

in
a
tio

n
.

O
th

er 
e
stim

a
tio

n
s 

co
n

cern
in

g
 
th

e 
q
u
a
n
tity

 
o
f 

th
e 

w
et 

an
d 

d
ry
 m

ass 
a
re 

s
till 

b
ein

g
 
c
a
rrie

d
 
o
u
t.

T
he 

c
o

lle
c
tio

n
s 

o
f 

m
acro

- 
an

d 
ich

th
y

o
p

lan
k

to
n
 
are 

b
ein

g
 u

sed
 
to
 

e
stim

ate 
th

e 
v
e
rtic

a
l 

d
istrib

u
tio

n
 w

ith
in
 

a 
y
e
a
rly

 
cy

cle 
an

d 
th

e 
d
a
ily

 v
e
rtic

a
l 

m
ig

ratio
n
s 

o
f p

a
rtic

u
la

r 
sp

e
c
ie

s.

T
he 

sam
p

les 
c
o
lle

c
te

d
 by 

th
e 

stan
d
a
rd
 

C
openhagen n

e
t, 

an
d 

from
 w

a
te

r- 
b
o
ttle

 
sam

p
les 

a
re 

u
sed

 
fo

r 
q
u
a
lita

tiv
e
 

and 
q
u
a
n
tita

tiv
e
 
d

e
term

in
atio

n
s 

o
f 

th
e 

p
h

y
to

p
lan

k
to

n
 w

ith
 
th

e 
in

v
e
rte

d
 T

Jnterm
ohl 

m
icro

sco
p
e.

2
. 

F
irth

 
o

f 
S

zczecin

T
he 

sy
ste

m
a
tic 

assessm
en

t 
o
f 

p
ro

d
u
ctio

n
 

and 
p
lan

k
to

n
 
d
ev

elo
p
m

en
t 

in
 
th

is 
a
rea

 
w

as 
co

n
tin

u
ed

 w
ith

 
re

sp
e
c
t 

to
 
its

 
d

ep
en

d
en

ce 
upon 

th
e 

v
a
ria

b
le
 
c
o
n
d
itio

n
s 

o
f 

th
e 

en
v

iro
n
m

en
t.

F
o
r 

th
is 

p
u
rp

o
se 

74 
sam

p
les 

o
f p

lan
k
to

n
 

from
 

3 
ro

u
tin

e
 
sta

tio
n

s 
w

ere 
tak

en
 
fo

rtn
ig

h
tly

 
from

 M
arch 

till 
N

ovem
ber 

and 
an

aly
sed

 v
rith

 re
sp

e
c
t 

to
 

seaso
n

al 
ch

an
g
es 

an
d b

io
m

ass 
q
u
a
n
tity

.

3« 
N

o
rth

 
S

ea

In
 
Ju

ly
 

sam
p
les 

o
f p

lan
k
to

n
 w

ere 
tak

en
 
in
 

th
e 

w
estern

 
p
a
rt 

o
f 

th
e 

N
o
rth

 
S

ea 
an

d 
in
 
th

e 
so

u
th

ern
 
a
rea

 
o
f 

th
e 

Irish
 
S

ea.

In
 

autum
n 

(S
ep

tem
b
er-O

cto
b
er) 

som
e 

o
b
serv

a
tio

n
s 

w
ere 

m
ade 

in
 
th

e 
w

estern
 
p
a
rt 

o
n

ly
 
o
f 

th
e 

N
o
rth

 
S

ea.

P
lan

k
to

n
 

sam
p
les 

w
ere 

c
o
lle

c
te

d
 
u
sin

g
 
v
a
rio

u
s 

n
e
ts 

acco
rd

in
g
 
to

 
th

e 
p
u
rp

o
ses 

o
f 

sam
p
lin

g
.

T
he 

num
ber 

o
f 

sam
p
les 

tak
en
 
in
 
v

e
rtic

a
l 

h
au

ls 
by 

d
iffe

re
n
t 

n
e
ts 

w
ere;

H
ensen n

e
t

184

In
te

rn
a
tio

n
a
l 

C
openhagen 

n
et

121

R
in

g 
traw

l 
(210 

cm
 
d
iam

.)
44

T
he 

c
o
lle

c
te

d
 p

lan
k
to

n
 m

a
te

ria
l 

h
as 

so 
fa

r 
o
ccu

rren
ce 

o
f 

th
e 

fis
h
 

eg
g
s 

an
d 

la
rv

a
e
.

b
een

 
an

aly
sed

 
o
n
ly
 
fo

r

4« 
NW

 A
tla

n
tic

D
u

rin
g
 

th
e 

autum
n 

(O
cto

b
er-N

o
v
em

b
er) 

259 
se

m
i-q

u
a
n
tita

tiv
e
 

sam
p
les 

w
ere 

c
o
lle

c
te

d
.
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5« 
S

h
e
lf 

o
f 

NW
 A

fric
a

In
 
Ju

ly
 

55 
sam

p
les 

w
ere 

tak
en

 hy 
th

e 
H

ensen n
e
t. 

T
he 

in
v

e
stig

a
tio

n
s 

co
n

cern
ed

s

a) 
th

e 
e
stim

a
tio

n
 
o
f 

th
e 

zo
o

p
lan

k
to

n
 b

io
m

ass 
in
 acco

rd
an

ce 
w

ith
th

e
 
la

titu
d
e
, 

d
ep

th
, 

an
d 

o
th

e
r 

p
h

y
sica

l 
an

d 
ch

em
ical 

fa
c
to

rs 
o
f 

th
e 

en
v

iro
n

m
en

t.
b
) 

th
e 

d
istrib

u
tio

n
 
o
f 

th
e 

fis
h
 eg

g
s 

an
d 

la
rv

a
e
.

In
 

1968 
th

e 
re

g
io

n
s 

m
en

tio
n
ed

 above 
w

ill 
be 

fu
rth

e
r 

in
v
e
stig

a
te

d
 
to

 
g

iv
e 

d
a
ta 

on 
th

e
 

o
ccu

rren
ce 

an
d 

q
u

a
n

tita
tiv

e
 

co
m

p
o
sitio

n
 
o
f 

th
e 

p
lan

k
to

n
 

an
d
 
th

e 
d

istrib
u
tio

n
 
o
f 

th
e 

eg
g
s 

an
d 

la
rv

a
e
 
o
f 

co
m

m
ercial 

fish
.

P
o

rtu
g

al 

(H
. 

Y
ile

la
)

D
u
rin

g
 

1967 
th

e 
stu

d
y
 
o
f 

th
e 

co
p
ep

o
d
s 

c
o

lle
c
te

d
 by 

th
e 

v
e
sse

l 
,!F

a
ia

lM 
o
ff 

th
e 

P
o
rtu

g
u
ese 

c
o
a
st 

w
as 

co
n
tin

u
ed

. 
To 

en
ab

le 
th

e
ir 

id
e
n
tific

a
tio

n
 

to
 

be 
co

m
p
leted

 
th

e 
stu

d
y
 
o
f 

th
e 

fish
 
la

rv
a
e
 

w
as 

d
e
fe

rre
d
 

an
d w

ork 
is
 

ex
p
ected

 
to
 
b
eg

in
 

on 
th

is 
o
ff 

th
e 

P
o
rtu

g
u

ese 
so

u
th
 c

o
a
st.

S
w

eden

(A
. 

L
in

d
q
u
ist, 

A
. 

S
v

an
sso

n
, 

H
. 

A
ck

efo
rs)

A
li 

th
e 

sam
p
les 

from
 
th

e 
S

k
ag

errak
-K

atteg
at 

a
rea

 
c
o
n
tain

in
g
 
fish

 
eggs 

an
d 

la
rv

a
e 

d
u

rin
g
 
th

e
 

m
onths 

F
eb

ru
ary

, 
M

ay 
and 

Ju
n

e, 
c
o

lle
c
te

d
 
in
 
d
iffe

re
n
t 

y
e
a
rs, 

h
av

e 
b
een

 w
orked u

p
. 

P
lan

k
to

n
 

sam
p
les 

h
av

e 
b
een

 
tak

en
 w

ith
 

a 
N

ansen n
e
t 

in
 
co

n
n

ectio
n
 w

ith
 h

y
d

ro
g
rap

h
ical 

in
v
e
stig

a
tio

n
s 

in
 
th

e 
B

a
ltic

 
p
ro

p
e
r. 

T
he 

sam
p
les 

h
av

e 
b
een

 
tak

en
 
in
 

12 
d
iffe

re
n
t 

sta
tio

n
s 

sp
read

 
o
u
t 

o
v
er 

th
e 

w
hole 

a
re

a
. 

T
he 

n
e
t 

h
a
u

ls 
h
av

e 
b

een
 
tak

en
 b

etw
een

 
2

5
-0
 

m
, 

50-25 
m

, 
100-50 

m
, 

I5
O

-IO
O
 

m
, 

200-150 
m

, 
5O

O
-20O 

m
, 

400-
300m

, 
46O

-40O 
m

.

M
easu

rem
en

ts 
o
f 

th
e 

p
rim

ary
 
p
ro

d
u
ctio

n
 w

ith
 

have 
b
een

 m
ade 

tw
ice 

a 
m

onth 
from

 
th

e 
lig

h
tv

e
sse

ls 
F

in
n
g
ru

n
d
et 

an
d H

äv
rin

g
e 

in
 
th

e 
B

a
ltic

. 
T

he 
m

easu
rem

en
ts 

fro
m
 H

äv
rin

g
e 

w
ere 

d
isco

n
tin

u
e
d
 
1
st 

D
ecem

ber 
I967 

w
hen 

th
e 

lig
h
t 

v
e
sse

l 
w

as 
re

p
la

c
e
d
 by an

 au
to

m
atic 

lig
h
th

o
u
se

.

U
n
ited

 K
ingdom

 

1
. 

E
n
g
lan

d
 &

 W
ales

N
o 

in
fo

rm
atio

n
.

2
. 

S
co

tlan
d

A
b
erd

een
 
(j.H

. 
F

raser)

P
re

lim
in

a
ry
 
su

rv
ey

s 
o
f 

th
e 

en
v

iro
n

m
en

tal 
c
o
n
d
itio

n
s 

on R
o

ck
all 

B
ank 

w
ere 

m
ade 

in
 M

ay, 
Ju

n
e
/Ju

ly
 

an
d 

S
ep

tem
b
er 

I967 
as 

p
a
rt 

o
f 

a 
program

m
e 

to
 
a
sse

ss 
th

e 
sto

ck
s 

o
f M

icro
m

esistiu
s 

(G
adus) 

p
o
u
ta

sso
u

. 
S

u
rv

ey
s 

o
f 

th
e
 
c
o

n
d

itio
n

s 
in
 
th

e
 
ch

an
n
el 

b
etw

een
 R

o
ck

all 
and 

S
co

tlan
d
 w

ere 
a
iso

 
m

ade 
a
t 

th
e
se
 

tim
es 

and 
in

 A
p
ril 

w
hen 

sam
p
les 

w
ere 

tak
en

 a
t 

P
o
rcu

p
in

e 
B

ank. 
C

o
astal 

p
lan

k
to

n
 w

est 
o

f 
S

co
tlan

d
 w

as 
in

v
e
stig

a
te

d
 
in
 
Jan

u
ary

, 
Ju

n
e
/Ju

ly
 

and 
N

ovem
ber; 

in
 

th
e 

re
g

io
n

 
o
f F

a
ir 

Is
le

, 
O

rkney an
d
 
th

e 
M

oray 
F

irth
 
in
 A

p
ril, 

M
ay, 

Ju
n
e 

and 
S

ep
tem

b
er; 

in
 
th

e 
c
e
n
tra

l 
n

o
rth

e
rn
 N

o
rth

 
S

ea 
in

 M
arch, 

M
ay, 

Ju
n
e 

an
d
 
S

ep
tem

b
er; 

in
 

th
e 

N
orw

egian D
eeps 

in
 M

ay an
d 

Ju
n

e 
an

d 
to
 

a 
v

ery
 
lim

ite
d
 
e
x
te

n
t 

in
 th

e
 

N
o

rth
 

S
ea 

so
u
th
 o

f 
5
7

°N
 in

 M
arch. 

A
 
lim

ite
d
 

su
rv

ey
 w

as 
a
iso

 
m

ade 
in
 
F

aro
ese 

w
aters 

in
 
O

cto
b
er.

Z
o
o
p
lan

k
to

n
 

sam
p
lin

g
 m

ethods 
in

clu
d

ed
 
th

e 
G

u
ii III, 

1 
m

etre 
n
e
ts 

and 
th

e 
new

 
In

te
rn

a
tio

n
a
l 

¥
.P

.3
 n

e
t. 

T
he 

In
te

rn
a
tio

n
a
l 

S
tan

d
ard

 F
in

e 
n
e
t 

and 
sed

im
en

tatio
n
 m

ethod w
as 

u
sed

 
fo

r p
h

y
to

p
lan

k
to

n
 

an
d 

th
e 

Ic
e
la

n
d
ic
 

H
igh 

S
peed 

S
am

p
ler 

in
 
co

n
n
ectio

n
 w

ith
 p

o
llu

tio
n
 
su

rv
ey

s.

W
ork 

a
t 

A
b

erd
een 

in
 

19^7 
w

as 
on 

th
e
 
fo

llo
w

in
g
 
lin

e
s
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 

an
d 

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
).
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b
) 

R
o
u
tin

e 
c
o
lle

c
tio

n
s 

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 
an

d 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

lan
k
to

n
 
o
f 

th
e 

R
o
ck

all 
B

ank 
a
rea

 
(D

.D
. 

S
eato

n
).

e) 
P

o
p
u
latio

n
 
stu

d
ie

s 
o
f 

eu
p

h
au

sld
s. 

A
 

sev
en

 y
e
a
r 

p
ro

je
c
t 

on 
th

e 
eu

p
h
au

sid
s 

o
f 

th
e 

N
o
rth

 
S

ea 
an

d 
a
d

jac
e
n

t 
w

aters 
w

as 
co

m
p
leted

 
d
u
rin

g
 

1 967 
an

d 
is 

now
 b

ein
g
 p

rep
ared

 
fo

r 
p
u
b
lic

a
tio

n
 

(j.A
. 

A
dam

s)»

f) 
F

a
cto

rs 
a
sso

c
ia

te
d
 w

ith
 
th

e 
u

se 
o
f 

th
e 

G
u

ii 
III 

- 
in
 
p
a
rtic

u
la

r 
th

e 
e
v
a
lu

a
tio

n
 
o
f 

th
e 

volum
e 

o
f w

ater 
filte

re
d
 
(j.A

. 
A

dam
s).

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
ra

ch
ia 

(j.H
. 

F
ra

se
r).

h
) 

S
tu

d
ies 

o
f 

p
lan

k
to

n
 
p
o
p
u
la

tio
n
s 

o
f 

in
sh

o
re 

lo
ch

s 
(N

.T
. 

N
ic

o
li).

i) 
In
 
su

p
p
o
rt 

o
f 

C
.R

e
s.1966/

4
?14? 

autum
n 

spaw
ned h

e
rrin

g
 
la

rv
ae
 

w
ere 

in
te

n
siv

e
ly
 

sam
p

led 
in
 

th
e 

a
re

a 
57°N

, 
5
9
°3

0
fN
 
- 

0° 
an

d 
4°W

 
in
 

S
ep

tem
b

er
(A

. 
S

a
v
ille

).

j) 
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) an

d 
by 

p
u

lp
 
m

ills 
(j.H

. 
F

ra
se

r).

In
v

e
stig

a
tio

n
s 

on 
th

e 
horm

ones 
o
f p

h
y

to
p
lan

k
to

n
 w

ere 
n
o
t 

co
n

tin
u
ed

 
in
 

1
9
6
7

»

P
rogram

m
e 

fo
r 

I968

W
ork 

on 
th

e 
en

v
iro

n
m

en
tal 

c
o
n
d
itio

n
s 

a
t 

R
o
ck

all 
w

ill 
be 

fu
rth

e
r 

em
p

h
asised

 
in
 

1968. 
O

th
er 

in
v
e
stig

a
tio

n
s 

w
ill 

co
n

tin
u

e 
on 

sim
ila

r 
lin

e
s 

to
 

1967«

E
d
in

b
u
rgh 

(R
.S

. 
G

lo
v
er)

T
he 

e
c
o
lo

g
ic

a
l 

su
rv

ey
 
o
f 

th
e 

p
lan

k
to

n
 
o
f 

th
e 

N
o

rth
 A

tla
n

tic
 

O
cean 

and 
th

e 
N

o
rth

 
S

ea, 
u
sin

g
 
P

lan
k
to

n
 R

eco
rd

ers 
tow

ed 
by m

erch
an

t 
sh

ip
s 

an
d w

eath
er 

sh
ip

s, 
w

as 
co

n
tin

u
ed
 
in
 
I967 

as 
in
 
p
rev

io
u
s 

y
e
a
rs. 

P
lan

k
to

n
 re

co
rd

e
rs 

w
ere 

tow
ed 

fo
r 

117?200 
m

iles 
by 

13 
m

erch
an

t 
sh

ip
s, 

7 
E

u
ro

p
ean w

eath
er 

sh
ip

s 
and 

11 
U

.S
. 

G
o
astg

u
ard

 
C

u
tte

rs.

T
he 

re
se

a
rc

h
 program

m
e 

rem
ain

s 
e
sse

n
tia

lly
 
th

e 
sam

e 
as 

b
e
fo

re
, 

in
c
lu

d
in

g
 

(a) 
th

e 
p
re

p
a
ra

tio
n
 
o
f 

an
 
a
tla

s 
o
f 

th
e 

p
lan

k
to

n
 

show
ing 

th
e 

d
istrib

u
tio

n
 
o
f 

o
v
er 

200 
sp

e
cie

s 
(b

) 
an

n
u
al 

an
d 

se
aso

n
a
l 

flu
c
tu

a
tio

n
s 

o
f 

th
e 

ab
u
n
d
an

ce 
and 

d
istrib

u
tio

n
 
o
f 

th
e 

p
lan

k
to

n
 
in
 re

la
tio

n
 
to
 
p

h
y

sica
l 

p
aram

eters 
o
f 

th
e 

en
v
iro

n
m

en
t 

an
d 

ch
an

g
es 

in
 
th

e 
fish

e
rie

s
, 

(c) 
stu

d
ie

s 
o
f 

in
tra

-sp
e
c
ific

 
p
o
p

u
latio

n
s 

o
f 

co
p
ep

o
d
s, 

e
u

p
h

au
siid

s, 
d
iato

m
s 

an
d 

d
in

o
fla

g
e
lla

te
s» 

D
u
rin

g
 

th
e 

y
e
a
r 

p
re

lim
in

a
ry
 
assessm

en
ts 

o
f b

io
m

ass 
w

ere 
m

ade 
by 

co
n

v
ersio

n
 
o
f 

th
e 

co
u
n
ts 

o
f 

ab
u
n
d
an

ce.

W
ork 

is 
p
ro

g
re

ssin
g
 on 

th
e 

d
esig

n
 
o
f 

an 
o

cean
o

g
rap

h
ic 

re
c
o

rd
e
r 

w
hich 

w
ill 

u
n

d
u

late 
v

e
rtic

a
lly

 b
etw

een
 

10 
an

d 
75 

o
r 

100 
m

e
tre

s. 
S

u
ccessfu

l 
ex

p
erim

en
tal 

tow
s 

h
av

e 
b
een

 m
ade 

w
ith

 
a 

p
ro

to
ty

p
e 

c
a
rry

in
g
 a 

d
a
ta 

lo
g
g

er 
w

ith
 
sen

so
rs 

fo
r 

tem
p
eratu

re 
an

d 
d
ep

th
 
as 

w
ell 

as 
a 

co
n
tin

u
o
u
s 

p
lan

k
to

n
 

sam
p
ler.T

he 
su

rv
ey
 
o
f 

th
e 

p
lan

k
to

n
 

an
d 

th
e 

h
e
rrin

g
 w

as 
co

n
tin

u
ed

 
o
ff 

th
e 

n
o
rth


e
a
st 

c
o
a
st 

o
f 

S
co

tlan
d

.



In
te

rn
a
tio

n
a
l 

C
o

u
n

cil 
fo

r 
th

e 
E

x
p

lo
ra

tio
n
 
o
f 

th
e 

S
ea

C
.M

.1968/L
s1

S
u
p
p
l, 

to
 

th
e 

A
d
m

in
istrativ

e 
R

ep
o
rt 

o
f 

th
e 

P
lan

k
to

n
 

C
om

m
ittee

U
.S

 c S e Ro

(S
.G

. 
F

ed
o
ro

v
)

In
 

1967 
d
a
ta 

w
ere 

c
o
lle

c
te

d
 

on 
th

e 
q
u
a
lita

tiv
e
 

an
d 

q
u
a
n
tita

tiv
e

 
d
istrib

u
tio

n
 
o
f p

h
y

to
p

lan
k

to
n
, 

m
acro

p
lan

k
to

n
 an

d 
zo

o
p
lan

k
to

n
. 

O
b

serv
atio

n
s 

on m
acro

p
lan

k
to

n
 w

ere 
c
a
rrie

d
 
o
u
t 

in
 
th

e 
B

aren
ts 

S
ea. 

In
 
I967 

222 
sam

p
les 

w
ere 

c
o
lle

c
te

d
; 

in
 
th

e 
W

est 
S

p
itsb

e
rg

en
 
a
rea

s 
an

d 
on 

slo
p

es 
o
f 

th
e 

B
ear 

Isla
n

d
 an

d 
H

ope 
Isla

n
d
 

116 
sam

p
les 

w
ere 

o
b

tain
ed
 

(on 
tw

o 
c
ru

ise
s); 

and 
in

 
th

e 
so

u
th

ern
 B

aren
ts 

S
ea 

IO
6 

sam
ples 

(o
n
 

tw
o 

c
ru

ise
s).

In
 
Ju

n
e
/Ju

ly
 

495 
sam

p
les 

o
f 

zo
o
p
lan

k
to

n
 w

ere 
tak

en
 
to
 

o
b
serv

e 
th

e 
d
rift 

o
f 

fish
 
la

rv
a
e 

d
u
rin

g
 a 

c
ru

ise
 

in
c
lu

d
in

g
s-

1
. 

N
ear 

th
e 

B
ear 

Isla
n
d

 
- 

39 
sam

p
les

2
. 

O
n 

th
e 

K
opytov B

ank 
- 

45 
sam

p
les

3. 
In
 

th
e 

so
u
th

-w
estern

 
B

aren
ts 

S
ea- 

213 
sam

p
les

4
. 

N
ear 

th
e 

n
o

rth
-w

e
ste

rn
sh

o
res 

o
f N

orw
ay 

- 
198 

sam
p

les

In
 
fe

e
d
in

g
 a

re
a
s 

o
f 

th
e
 
A

tlan
to

-S
can

d
ian

 
h
e
rrin

g
 
in
 
th

e 
B

aren
ts 

S
ea 

1
,6

0
2
 

zo
o

p
lan

k
to

n
 

sam
p

les 
w

ere 
c
o

lle
c
te

d
 

(o
n
 

sev
en
 
c
ru

ise
s) 

in
 

autum
n and 

w
in

te
r 

an
d 

192 
sam

p
les 

o
f 

p
h
y
to

p
lan

k
to

n
 w

ere 
tak

en
 by 

th
e 

N
ansen b

ath
o
m

eter 
on 

tw
o 

c
ru

ise
s.

T
he 

program
m

e 
o
f 

in
v
e
stig

a
tio

n
s 

fo
r 

I967 
w

ill 
be 

re
p

e
ate

d
 
in
 

1968. 
P

lan
k
to

n
 
is
 
b
ein

g
 
c
o
lle

c
te

d
 
in
 
th

e 
N

orw
egian 

and 
B

aren
ts 

S
eas.

In
 
a
d
d
itio

n
 
to
 

zo
o

p
lan

k
to

n
 

sam
p

les, p
h

y
to

p
lan

k
to

n
 

sam
p

les 
w

ill 
aiso

 
be 

c
o
lle

c
te

d
 

from
 
th

e 
N

orw
egian 

S
ea 

and 
sam

p
les 

o
f m

acro
p
lan

k
to

n
 

from
 
th

e 
B

aren
ts 

S
ea.


