
In
te

rn
a
tio

n
a
l 

C
o

u
n

cil 
fo

r 
th

e 
E

x
p

lo
ratio

n
 
o
f 

th
e 

S
ea

C
.M

. .1
9
7
8
/ L

:1
A

d
m

in
istra

tiv
e 

R
ep

o
rt

B
IO

LO
G

IC
A

L 
O

CEAN
O

G
RA

PH
Y
 

CO
M

M
ITTEE

1977

by  G
. 

H
em

pel

B
elgium

 

(R
 de 

C
lerck

)

L
ab

o
rato

ry
 
fo

r 
E

co
lo

g
y
 

an
d 

S
y
stem

atics 
- 

U
n
iv

ersity
 
o
f 

B
ru

sse
ls 

and 
F

ish
e
rie

s 
R

esearch
 
S

ta
tio

n
 
- 

O
sten

d

S
tu

d
ies 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
A

tla
n

tic
 
w

aters 
(F

lad
en

g
ro

u
n
d
 

and 
C

h
an

n
el) 

and 
N

o
rth

 
S

ea w
a
ters, 

to
 

fin
d
 
o
u
t 

th
e 

p
o

ssib
le
 
d

iffe
re

n
t pathw

ays o
f 

energy 
in
 
th

e 
fo

o
d

-cy
c
le

s 
in
 
b
o
th
 w

a
ters.

P
h

y
to

p
lan

k
to

n
 m

easu
rem

en
ts 

o
f 

th
e 

p
rim

ary
 
p
ro

d
u
ctio

n
 
w

ith
 

th
e 14Q m

ethod 
co

n
tin

u
ed

.

O
ne 

la
b
o
ra

to
ry
 
sta

rte
d
 
ex

p
erim

en
ts 

to
 

stu
d
y
 
th

e 
e
x
c
re

tio
n
 
o
f 

p
h
y
to

p
lan

k
to

n
.

B
a
cte

rio
p
la

n
k
to

n
. 

T
he 

a
c
tiv

itie
s
 

o
f 

b
a
c
te

ria
 w

ere 
m

easu
red

 by 
th

e 
m

ethod 
o
f 

oxygen 
co

n
su

m
p

tio
n

. 
N

ew
 m

ethods 
are 

u
sed

 
to
 

m
easu

re 
th

e 
a
c
tiv

itie
s
 

by 
th

e 
in

c
o
rp

o
ra

tio
n
 
ra

te
s 

o
f 

d
iffe

re
n

t 
o

rg
an

ic 
m

o
lecu

les 
(iso

to
p
e
s).

T
he 

d
ata o

b
tain

ed
 

show
 th

a
t 

fo
r th

e p
rim

ary p
ro

d
u
ctio

n
 re

su
lts 

are too 
sm

all 
o
r 

th
e 

co
n
su

m
p

tio
n
 

to
o
 
h
ig

h
.

Z
o
o
p
lan

k
to

n
. 

T
he 

p
o
p
u
la

tio
n
 

dynam
ics 

o
f 

Z
o
o
p
lan

k
to

n
 

(m
ain

ly
 C

opepods) 
w

ere 
stu

d
ie

d
 
to
 

m
ake 

m
o
d
ellin

g
 p

o
ssib

le
.

G
razin

g
 

on 
liv

in
g
 p

h
y

to
p

lan
k

to
n
 w

as 
stu

d
ie

d
, 

u
sin

g
 
th

e 
ra

d
io

-a
c
tiv

ity
 

o
f 

th
e 

zo
o
p
lan

k
to

n
. 

T
he 

n
y

cth
ém

éral 
rhythm

 w
as found th

ro
u
g
h 

in
 
situ

 ex
p

eri­
m

ents 
o
f 

a
d
u
lt 

C
opepods.

T
o
tal 

g
ra

z
in

g
 

on 
p
a
rtic

le
s 

to
g
e
th

e
r w

ith
 
se

le
c
tio

n
 
o
f 

fo
o
d
 w

as 
c
a
rrie

d
 

o
u
t 

by 
th

e 
c
o
u
lte

r-c
o
u
n
te

r m
ethod.



2

T
he 

stu
d

y
 
o
f 

th
e 

d
istrib

u
tio

n
 
in
 

sp
ace 

and 
th

e 
d

e
n

sity
 

o
f 

so
le 

eggs 
an

d 
la

rv
a
e
 

w
as 

co
n

tin
u

ed
 

d
u
rin

g
 

1
9
7
7

°

T
he 

sam
p
lin

g
 
to

o
k
 
p
la

ce
 

from
 M

arch 
till 

M
ay 

alo
n
g
 
th

e 
B

elg
ian

 
co

ast 
by m

eans 
o
f 

th
e 

B
u

tch
 
ty

p
e 

G
u

lf 
sam

p
ler.

C
anada

(T
 
P

la
tt)

A
t 

th
e 

S
t. 

A
ndrew

s 
la

b
o
ra

to
ry
 

a 
sam

p
lin

g
 program

m
e 

h
as 

b
een

 
sta

rte
d
 
in

 
th

e 
B

ay 
o
f 

F
undy 

to
 

d
eterm

in
e 

th
e 

seaso
n

al 
cy

cle 
o
f 

o
ccu

rren
ce 

o
f 

G
onyaulax 

to
x
in

s 
an

d 
th

e
ir 

fa
te
 
in
 
th

e 
fo

o
d
 
ch

ain
. 

M
ouse 

b
io

a
ssa

y
 
is 

u
sed

. 
In

 
th

e 
sm

allest 
siz

e
 
fra

c
tio

n
 

(20 pm
 n

e
t), 

to
x

in
 
le

v
e
ls 

b
eg

an
 
to
 

in
c
re

ase
 

in
 m

id
-A

u
g
u
st 

and 
reach

ed
 
a 

p
eak 

(700 
p
g
/g
 p

lan
k
to

n
) 

in
 m

id
-S

ep
tem

b
er.

In
 
th

e 
570 

pm
 n

e
t 

fra
c
tio

n
 
th

e 
p

eak
 

(8 
pg/g) 

w
as 

reach
ed
 
a
t 

th
e 

end 
o
f 

S
ep

tem
b
er. 

P
re

lim
in

a
ry
 
la

b
o
ra

to
ry
 
re

su
lts 

su
g
g
est 

th
a
t 

to
x
in

s 
re

le
a
se

d
 
in

to
 

th
e 

m
edium

 
from

 
c
u
ltu

re
s 

o
f 

G
. 

ex
cav

ata, 
m

ay 
be 

le
th

a
l 

to
 
k
illifis

h
 u

n
d
er 

c
e
rta

in
 
c
o
n
d
itio

n
s.

A 
1

0
-y

ear 
stu

d
y
 
o
f 

th
e
 
d
istrib

u
tio

n
 

and 
abundance 

o
f 

ich
th

y
o
p
lan

k
to

n
 
in
 
th

e 
G

u
ii 

o
f 

S
t. 

L
aw

rence 
h
as 

b
een

 
ex

ten
d
ed
 
to
 

co
v

er 
th

e 
N

ova 
S

c
o
tia

 
B

anks. 
T

he 
G

u
ii 

w
ork h

as 
b
een

 
su

m
m

arised 
in
 
fiv

e
 

C
an

ad
ian

 F
ish

e
rie

s 
an

d M
arin

e 
S

erv
ice 

T
ech

n
ical 

R
ep

o
rts 

(N
os. 

285, 
4
9
0
, 

521, 
6

4
5

, 
an

d 
747) 

d
e
ta

ilin
g
 
sp

e
cie

s 
d
i­

strib
u

tio
n
 
o

f 
fish

 
eggs 

and 
la

rv
a
e
, 

siz
e
 
d
istrib

u
tio

n
, 

re
la

te
d
 h

y
d

ro
g

rap
h

ic 
d
a
ta 

and 
ab

u
n
d
an

ce 
o
f 

v
a
rio

u
s 

sp
e
cie

s 
fo

r 
th

e 
to

ta
l 

p
e
rio

d
.

in
 

1
9
7
7

» 
th

e 
S

t. 
Jo

h
n
's, 

N
ew

foundland 
la

b
o
ra

to
ry
 
co

n
d
u
cted

 
a 

p
re

lim
in

a
ry

p
lan

k
to

n
 and h

y
d
ro

g
rap

h
ic 

survey o
f F

lem
ish'C

ap 
(4

6
°0

0
,N

-48°2Q
,N

; 
43°30,-4

6
°3

0
,W

) 
in

 
co

n
ju

n
ctio

n
 w

ith th
e 

ICN
A

F In
tern

atio
n
al F

lem
ish C

ap E
xperim

ent. 
Som

e 
44 

statio
n
s 

w
ere 

occupied and exam
ined to

 
d

ep
th

s o
f 

200 m
 u

sin
g
 p

aired
 B

ongo n
ets 

(555 
pm

 m
esh 

size
) 

in
 double 

o
b

liq
u

e 
tow

s. 
Id

e
n
tific

a
tio

n
 and enum

eration o
f 

sam
ples is in

 
p
ro

g
ress.

A
t 

M
cG

ill 
U

n
iv

e
rsity

, 
a 

stu
d

y
 h

as 
b
een

 
co

m
p
leted

 
o
f 

sea 
ic

e
 

d
iato

m
s 

from
 

th
e 

G
u
ii 

o
f 

S
t. 

L
aw

ren
ce, 

w
estern

 H
udson 

B
ay, 

W
est 

B
arrow

 
S

tra
it 

and R
obeson 

C
h
an

n
el. 

C
en

tric 
d
iato

m
s 

co
m

p
rise 

45^ 
o
f 

th
e
 
m

a
te

ria
l 

from
 
th

e 
G

u
ii 

o
f 

S
t. 

L
aw

ren
ce, 

b
u
t 

o
n

ly
 

41
 

from
 h

ig
h
e
r 

la
titu

d
e
s 

(¿fo 
co

m
p
o
sitio

n
 by n

u
m

b
ers). 

B
en

th
ic 

p
en

n
ate 

d
iato

m
s 

are 
com

m
on 

a
t 

th
e 

n
o

rth
e
rn
 
sta

tio
n
 b

u
t 

o
ccu

r 
o
n
ly

 
in

fre
q

u
e
n

tly
 
in
 
ic

e
 

sam
p
les 

from
 
th

e 
G

u
ii. 

M
ost 

o
f 

th
e 

alg
ae 

g
ro

w
th
 
o
ccu

rs 
in
 
th

e 
lo

w
er 

few
 

cm
s 

o
f 

th
e 

ice? 
c
h

lo
ro

p
h

y
ll 

c
o
n
c
e
n
tra

tio
n
 
th

e
re
 

reach
ed

 
15 

m
g/nr 

in
 
th

e 
G

u
ii 

sam
p
les 

and 
200 

m
g/nr 

in
 
th

e 
n

o
rth

e
rn
 
sta

tio
n
s.



D
enm

ark

( 
E 

U
rsin

)

P
lan

k
to

n
 

S
tu

d
ies 

o
ff 

G
reen

lan
d
 

(E
. 

S
m

id
t)

R
o
u
tin

e 
sam

p
lin

g
 w

ith
 
stram

in
 n

e
t 

(2 
m
 
rin

g
 
d

iam
eter 

l/2
 

h
o
u
r 

o
b
liq

u
e 

h
a
u
ls 

from
 

ab
o
u
t 

50 
m 

d
ep

th
) 

w
as 

m
ade 

in
 
Ju

ly
 
a
t 

4 
e
a
st-w

e
st 

S
tan

d
ard

 
O

cean
o
g
rap

h
ic 

S
e
ctio

n
s, 

o
ff 

H
o
lste

in
sb

o
rg

, 
S

u
k
k
erto

p
p
en

, 
G

odthâb, 
and 

F
re- 

d
e
rik

sh
â
b
, 

and 
a
t 

th
e 

S
tan

d
ard

 
S

ta
tio

n
 
a
t 

th
e 

e
n

tran
c
e 

to
 

G
odthâb 

F
jo

rd
 

in
 M

arch, 
A

p
ril, 

and 
Ju

n
e. 

F
u
rth

er 
stram

in
 
n

e
t 

h
au

ls 
w

ere 
m

ade 
in
 M

ay 
in
 

D
isko 

B
ay 

fo
r 

sh
rim

p
 
la

rv
a
e
.

F
in

lan
d

(j 
L

ässig
)

In
s
titu

te
 

o
f M

arin
e 

R
esearch

, 
H

elsin
k
i

B
en

th
o
s 

sam
p
les 

w
ere 

tak
en
 
a
t 

8 
stan

d
a
rd
 
sta

tio
n

s 
in
 
th

e 
G

u
lf 

o
f 

B
o
th

n
ia 

in
 

M
arch, 

M
ay, 

Ju
ly

, 
S

ep
tem

b
er 

and N
ovem

ber. 
In
 
th

e 
G

u
ii 

o
f 

F
in

lan
d
 

and 
th

e 
n

o
rth

e
rn
 
p
a
rt 

o
f 

th
e 

B
a
ltic

 
p
ro

p
er 

ab
o
u
t 

42 
sta

tio
n

s 
w

ere 
sam

p
led 

in
 M

ay 
- 

N
ovem

ber 
in
 
o
rd

e
r 

to
 

fo
llo

w
 

th
e 

o
ccu

rren
ce o

f b
en

th
ic 

m
acrofauna in

 areas 
w

ith
 
p
e
rio

d
ic

a
lly

 u
n
fav

o
u
rab

le 
oxygen 

c
o
n
d
itio

n
s. 

In
 
c
o
-o

p
era

tio
n
 w

ith
 

T
värm

inne 
Z

o
o
lo

g
ical 

sta
tio

n
 
stu

d
ie

s 
on b

e
n
th

ic 
m

acro
fau

n
a w

ere 
co

n
tin

u
ed

 
in
 M

ay 
an

d 
S

ep
tem

b
er 

in
 
th

e 
a
rch

ip
e
lag

o
 

o
f 

T
v
ärm

in
n
e.

C
h
lo

ro
p

h
y

ll-a
 

w
as 

sam
p

led 
in
 
A

u
g
u
st.in

 
th

e 
open 

sea 
in
 
th

e 
G

u
ii 

o
f 

F
in

lan
d

. 
P

h
y
to

p
lan

k
to

n
 
p
rim

ary
 
p

ro
d

u
ctio

n
 

( 
in
 
s
itu

)
, 

h
y
d
ro

g
rap

h
y
, 

h
y

d
ro

ch
em

istry
 

an
d
 
c
h

lo
ro

p
h

y
ll-a

 
w

ere 
sam

p
led 

ev
ery

 
th

ird
 w

eek 
(o

n
ce 

d
u
rin

g
 
th

e 
ic

e
-p

e
rio

d
) 

a
t 

tw
o 

c
o
a
sta

l 
sta

tio
n

s 
in
 
th

e 
G

u
lf 

o
f 

F
in

lan
d
 

and 
in
 
th

e
 

G
o
th

lan
d
 

S
ea 

in
 

S
ep

tem
b
er 

d
u

rin
g
 
th

e 
BO

SEX
 

program
m

e.

Z
o

o
p

lan
k

to
n
 

sam
p
lin

g
 

(H
ensen 

n
e
t, 

m
esh 

siz
e
 

1
5
0
p
m

, 
v
e
rtic

a
l 

h
au

l 
2
5
-0
 

m
) 

h
as 

b
een

 
co

n
tin

u
ed
 
a
t 

tw
o 

c
o
a
sta

l 
sta

tio
n
s 

in
 
th

e 
G

u
ii 

o
f 

F
in

la
n
d
, 

one 
sta

tio
n
 
in
 
th

e 
A

rch
ip

elag
o
 

S
ea 

an
d 

one 
in
 
th

e 
B

o
th

n
ian

 
B

ay. 
S

am
ples 

w
ere 

tak
en
 
th

re
e
 

tim
es 

a m
onth, 

once 
d

u
rin

g
 
th

e 
ic

e
 
p
e
rio

d
.

In
s
titu

te
 

o
f R

ad
iatio

n
 
P

ro
te

c
tio

n
, 

H
elsin

k
i

B
en

th
o
s 

stu
d
ie

s 
w

ere 
c
a
rrie

d
 
o
u

t 
in
 
th

e
 
v

ic
in

ity
 
o
f 

tw
o 

n
u

c
lea

r 
pow

er 
p
la

n
ts, 

one 
in
 
th

e 
G

u
ii 

o
f 

F
in

lan
d
, 

and 
one in

 th
e B

othnian B
ay. 

S
am

ples have been 
tak

en
 
th

re
e
 

tim
es 

a
t 

9 
sta

tio
n
s 

in
 
th

e 
G

u
ii 

o
f 

F
in

lan
d
 

and 
once 

a
t 

7 
sta

tio
n
s 

in
 
th

e 
B

o
th

n
ian

 
B

ay.

P
h

y
to

p
lan

k
to

n
 

an
d p

rim
ary

 
p
ro

d
u
ctio

n
 
stu

d
ie

s 
(^

C
 

in
 
s
itu

) 
w

ere 
p
erfo

rm
ed

 
once 

o
r 

tw
ice 

a m
onth 

d
u
rin

g
 
th

e 
ic

e
-fre

e
 
p
e
rio

d
 
aro

u
n

d
 
th

e 
tw

o 
n

u
c
lea

r 
pow

er 
p
la

n
ts 

m
en

tio
n
ed

.



N
atio

n
al 

B
oard

 
o
f W

aters, 
W

aters 
R

esearch
 
O

ffic
e
, 

H
e
lsin

k
i

T
he 

in
flu

e
n

c
e
 

o
f 

in
d

u
stria

l 
p
o
llu

tio
n
 

on 
th

e 
co

m
p

o
sitio

n
 
o
f 

b
e
n
th

ic 
m

acro­
fau

n
a 

w
ere 

stu
d

ie
d
 
o
ff 

P
o
ri, 

R
aum

a 
an

d N
a
a
n
ta

li 
in
 
th

e 
B

o
th

n
ian

 
S

ea 
an

d 
o
ff 

K
okkola 

in
 
th

e
 

B
o
th

n
ian

 
B

ay»

P
h

y
to

p
lan

k
to

n
 

p
rim

ary
 
p
ro

d
u
ctio

n
 

and p
h
y
sico

-ch
em

ical 
p

aram
eters 

w
ere 

m
ea­

su
red

 
in
 w

in
ter 

(F
eb

ru
ary

 
- 

M
arch) 

and 
in
 
A

u
g
u
st, 

a
t 

ab
o
u
t 

25 
c
o
a
sta

l 
s
ta

­
tio

n
s 

in
 
th

e 
G

u
lf 

o
f 

F
in

lan
d
 

an
d 

th
e 

G
u
lf 

o
f 

B
o

th
n

ia. 
S

p
ecial 

in
v
e
stig

a
tio

n
s 

w
ere 

p
erfo

rm
ed
 
o
ff 

se
v

e
ra

l 
re

sid
e
n
tia

l 
a
re

a
s.

W
ater 

C
o
n
serv

atio
n
 
L

ab
o
rato

ry
 
o
f 

H
e
lsin

k
i 

C
ity

M
acro

b
en

th
o

s 
stu

d
ie

s 
w

ere 
co

n
tin

u
ed

 m
o

n
th

ly
 
d
u
rin

g
 
th

e 
ic

e
-fre

e
 
p
e
rio

d
 
a
t 

one 
sta

tio
n
 
o
ff 

H
e
lsin

k
i, 

and 
th

re
e
 

tim
es 

a
t 

9 
sta

tio
n

s 
o
ff 

E
spoo.

P
h

y
to

p
lan

k
to

n
, 

p
rim

ary
 
p
ro

d
u
ctio

n
 

(^
C
 

in
 
s
itu

 
and 

in
 
v
itro

) 
and 

b
a
c
te

ria
 

w
ere 

stu
d
ie

d
 
tw

ice 
a m

onth 
d

u
rin

g
 
th

e 
ic

e
-fre

e
 
p
e
rio

d
 
in
 
th

e 
eu

tro
p
h
ied

 
w

aters 
o
ff 

H
e
lsin

k
i 

and 
E

spoo 
a
t 

se
v

e
ral 

sta
tio

n
s 

from
 
th

e 
sev

erely
 p

o
llu

ted
 

b
ay

s 
to
 
th

e 
u
n
p
o
llu

ted
 
a
re

a 
o
u
tsid

e
 

th
e 

a
rch

ip
e
lag

o
.

T
värm

inne 
Z

o
o

lo
g
ical 

sta
tio

n
 
o
f 

th
e 

H
n
iv

e
rsity

 
o
f 

H
e
lsin

k
i

M
acro

fau
n
a 

stu
d
ie

s 
w

ere 
co

n
tin

u
ed

 
a
t 

14 
sta

tio
n

s 
in
 
th

e 
h
arb

o
u
r 

o
f 

an 
iro

n
 

m
iii 

in
 
th

e 
v
ic

in
ity

 
o
f 

th
e 

re
se

a
rc

h
 
sta

tio
n
. 

M
acro

fau
n
a w

as 
a
iso

 
sam

pled 
once 

in
 
th

e 
sum

m
er 

from
 

45 
sta

tio
n
s 

an
d m

o
n
th

ly
 

from
 

2 
sta

tio
n

s 
in
 
th

e 
P

o
jo

v
ik

en
 

an
d 

th
e 

v
ic

in
ity

 
o
f 

th
e 

re
se

a
rc

h
 
sta

tio
n
. 

M
eio

fau
n

a 
stu

d
ie

s 
w

ere 
co

n
tin

u
ed
 

on 
a 

so
ft 

b
o

tto
m

.

A
bo 

A
kadem

i, 
T

urku

M
acro

b
en

th
o

s 
sam

p
les 

w
ere 

tak
en
 
a
t 

20 
fix

e
d
 
sta

tio
n

s 
in
 
th

e
 
a
rch

ip
e
lag

o
 

o
f 

A
lan

d
. 

E
ffe

c
ts 

o
f 

a
rtific

ia
l 

w
ave 

ex
p

o
su

re 
o
f 

fe
rry

 
tra

ffic
 

on 
zo

o
b
en

th
o
s 

an
d p

h
y
to

b
en

th
o
s 

w
ere 

co
n

tin
u

ed
.

P
rim

ary
 p

ro
d
u
c
tio

n
 

an
d p

h
y
to

p
lan

k
to

n
 w

ere 
stu

d
ie

d
 
in
 
sem

ien
clo

sed
 m

ero
m

ictic 
b
ay

s 
in
 
th

e
 

A
lan

d 
a
rch

ip
e
lag

o
.

U
n

iv
e
rsity

 
o
f 

T
urku

D
ynam

ics 
o
f M

esid
o
tea 

entom
on 

(Iso
p
o
d
a) 

and 
th

e 
b
io

lo
g
y
 
o
f 

P
o
ly

d
o
ra 

re
d
ek

i 
(P

o
ly

ch
aeta) 

w
ere 

stu
d
ie

d
 
in
 
th

e 
A

rch
ip

elag
o
 

S
ea.

Z
o
o
p
lan

k
to

n
 w

as 
sam

p
led 

in
 
th

e
 
A

rch
ip

elag
o
 

S
ea 

fo
r 

an
aly

ses 
o
f 

th
e 

PC
B

- 
g
ro

u
p
 

co
m

p
o
n
en

ts.

U
n

iv
e
rsity

 
o
f 

O
ulu

S
tu

d
ies 

on 
b

e
n

th
ic 

m
acro

fau
n

a 
w

ere 
co

n
tin

u
ed
 
in
 
th

e 
B

ay 
o
f 

L
im

in
ka.

Z
o
o
p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

w
ere 

p
erfo

rm
ed
 
in
 
th

e 
sea 

a
re

a 
o
f 

th
e
 
n

o
rth

e
rn

 
B

o
th

n
ian

 
B

ay 
tw

ice 
a m

onth 
d

u
rin

g
 M

ay 
- 

N
ovem

ber.



F
ran

ce

( 
S 

A
rb

au
lt)

T
rav

au
x
 

de 
l

’In
s
titu

t 
d
es 

P
êch

es 
M

aritim
es

L
es 

a
c
tio

n
s 

so
n
t 

m
en

ées, 
d
'u

n
e 

p
a
rt, 

en 
h

au
te 

m
er 

en v
u
e 

de 
p
rév

o
ir des 

é
v
a
lu

atio
n
s 

de 
sto

ck
, 

d
'a

u
tre

 
p
a
rt, 

p
rès 

du 
litto

ra
l 

où 
l'im

p
la

n
ta

tio
n

 
é
v
e
n
tu

e
lle
 

de 
c
e
n

tra
le

s 
th

e
rm

o
-n

u
c
lé

aire
s 

à 
c
irc

u
it 

de 
re

fro
id

isse
m

en
t 

o
u

v
ert 

risq
u
e
 

de 
m

o
d
ifier 

l'é
c
o
sy

stè
m

e
.

1
. 

P
la

n
cto

n
o
lo

g
ie 

de 
h

au
te 

m
er

T
ri 

d
es 

o
eu

fs 
de 

m
aq

u
ereau

 
dans 

le
 

g
o

lfe 
de 

G
ascogne 

du m
ois 

de 
m

ai 
1977» 

en 
c
o
lla

b
o

ra
tio

n
 

av
ec 

le
 
la

b
o
ra

to
ire

 
de 

L
o
w

esto
ft, 

a
fin

 
d
'é

v
a
lu

e
r 

le
 

sto
ck

 
to

ta
l 

d
'o

e
u

fs 
ém

is 
p

en
d

an
t 

la
 
p
ério

d
e 

re
p
ro

d
u
c
tiv

e
. 

L
'é

tu
d

e
 
p
o
rta

it 
su

r 
38 

é
c
h

a
n

tillo
n

s 
p
ré

lev
é
s 

au 
T

.T
.N

. 
C

ette 
étu

d
e 

a 
é
té
 

dem
andée 

p
a
r 

le
 

g
ro

u
p

e 
de 

tra
v

a
il 

C
IEM

.

S
y
n
th

èse 
su

r 
le

s 
nom

bres, 
d

'o
e
u

fs 
e
t 

la
rv

e
s 

de 
sa

rd
in

e
, 

sp
ra

t, 
an

ch
o

is, 
dans 

le
 

g
o
lfe 

de 
G

ascogne 
de 

19&
9 

à 
1973* 

C
ette 

étu
d
e 

e
n
tre 

d
an

s 
le
 

cad
re 

des 
recom

m
and

atio
ns 

du g
ro

u
p

e 
de 

tra
v

a
il 

du 
C

IEM
. 

E
lle

 
p

o
rte 

su
r 

1 
500 

données 
rassem

b
lées 

au 
co

u
rs 

de 
20 

cam
pagnes.

E
tu

d
e 

d
es 

n
u

rse
rie

s 
de 

m
erlu

 
su

r 
le
 
p
la

te
a
u
 
c
o

n
tin

e
n

ta
l 

du 
g

o
lfe 

de 
G

ascogne 
en m

ai 
1977* 

L
'étu

d
e 

p
lan

cto
n
iq

u
e 

(180 
p
êch

es) 
p
ro

p
rem

en
t 

d
ite
 

e
st 

un 
in

v
e
n
ta

ire
 

d
es 

E
u

p
h

au
siacés 

e
t 

M
y
sid

acés 
c
o
n
stitu

a
n
t 

la
 
p

rin
c
ip

a
le
 
n
o
u
rritu

re
 

d
es 

m
erlu

s 
d
an

s 
la
 

zone 
p
ro

sp
e
c
té

e
. 

C
es 

p
êch

es 
o
n
t 

é
té
 
e
ffe

c
tu

é
e
s 

au m
oyen 

du 
file

t 
H

ensen.

2
. 

P
la

n
cto

n
o

lo
g
ie
 
c
ô
tiè

re

C
es 

tra
v
a
u
x
 
c
o
n
trib

u
e
n
t 

à 
l'é

ta
b

lisse
m

e
n

t 
d
'u

n
 
é
ta

t 
de 

ré
fé

re
n
c
e
 

éco
lo

g
iq

u
e 

(av
an

t 
m

ise 
en 

se
rv

ic
e
 

de 
c
e
n

tra
le

s 
th

erm
iq

u
es).

E
tu

d
e 

éco
lo

g
iq

u
e 

du 
litto

ra
l 

de 
la
 M

anche 
o
rie

n
ta

le
 
- 

cam
pagne 

"T
h

alassa" 
e
t 

"R
o
sely

s" 
( 

6 
m

ars 
- 

5 
a
v
ril 

1
9
7
6
).

C
e 

tra
v

a
il 

p
erm

et 
d

'a
p

p
o

rte
r 

d
es 

données 
b
io

-éc
o
lo

g
iq

u
e
s 

co
m

p
lém

en
taires 

à 
l'é

tu
d
e
 

d
'u

n
 
litto

ra
l 

où 
le

s 
p
ro

je
ts 

d
'in

s
ta

lla
tio

n
 

de 
c
e
n

tra
le

s 
n

u
c
lé

a
ire

s 
risq

u
e
n
t 

d
'e

n
tra

în
e
r 

d
es 

m
o

d
ifica

tio
n
s 

de 
fau

n
e. 

Il 
co

m
p
o
rtait 

I
50 

é
c
h
a
n
til­

lo
n
s 

e
ffe

c
tu

é
s 

au 
file

t 
B

ongo.

E
tu

d
e 

du 
se

c
te

u
r 

de 
P

en
ly
 

(m
ars 

à 
ju

in
 

1977)»

C
e 

tra
v
a
il 

v
ie

n
t 

en 
com

plém
ent 

de 
c
e
lu

i 
e
ffe

c
tu

é
 

en h
iv

e
r 

1975 
- 

1976 
su

r 
ce 

litto
ra

l, 
en vue 

du p
ro

je
t 

d
'im

p
la

n
ta

tio
n
 
d
'u

n
e 

c
e
n
tra

le
 
n

u
c
lé

a
ire

 
à 

P
en

ly
 

(c
ô

te
s 

de 
la
 M

anche).

E
tu

d
e 

d
es 

s
ite

s 
de 

G
rav

elin
es 

(à 
p
ro

x
im

ité 
de 

D
u

n
k

erq
u

e), 
P

a
lu

e
l 

(au
 n

o
rd
 

de 
F

écam
p), 

P
en

ly
 

(au
 n

o
rd
 

de 
D

iep
p
e), 

F
lam

an
v

ille 
(M

anche, 
au 

su
d 

du 
cap 

de 
la
 
H

ag
u
e).
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L
’éch

an
tillo

n
n
ag

e m
ensuel 

s'e
ffe

c
tu

e
 

au file
t B

ongo 
(315 

P et 
500 

p
), 

il 
con­

cern
e 

le
s in

d
icateu

rs, 
le

s p
réd

ateu
rs, 

le
 

zo
o
p
lan

cto
n
 \

 p
o

te
n

tia
lité

s h
alieu

tiq
u

es 
(ich

th
y

o
p

lan
cto

n
 
et 

larv
es de 

décapodes 
com

m
erciaux).

T
ravaux du L

ab
o
rato

ire 
de B

io
lo

g
ie A

nim
ale 

(P
lan

cto
n
) 

M
arseille

C
opépodes 

de 
la

 cô
te 

atlan
tiq

u
e
 du M

aroc 
(su

ite
). 

F
acteu

rs n
u

tritio
n

n
e
ls in

te
r­

venant 
avec 

le
s phénom

ènes h
y
d
ro

lo
g
iq

u
es 

dans 
la
 su

ccessio
n
 des p

o
p
u
latio

n
s 

au 
co

u
rs 

du cy
cle 

saiso
n

n
ier 

(M
.L

. 
FU

RN
ESTIN

 et M
. 

B
ELFQ

U
IH

).

E
tude 

in
fra-sp

écifiq
u

e 
des H

oplophoridés 
(D

écapodes p
élag

iq
u
es) 

des 
c
ro

isiè
re

s du 
"D

ana" 
(1922-1930) 

dans 
l'A

tlan
tiq

u
e 

(j.P
. 

CA
SAN

O
VA

).

C
om

position chim
ique 

(C
, 

N
, 

P et M
étaux lo

u
rd

s) 
et 

fau
n
istiq

u
e 

du zooplancton 
des 

eaux du S
énégal 

(C
am

pagne 
CIN

ECA
, 

août 
1973» 

"T
h
alassa"). 

R
elatio

n
s 

avec 
l'h

y
d

ro
lo

g
ie 

(co
u

ran
t 

des C
an

aries, 
dôm

e 
de G

uinée). 
(B

. 
et J

. 
P

. 
C

asanova,
F

. 
D

u
cret, 

J. 
R

am
pai).

E
co

p
h
ysiolo

g
ie 

de 
la

 n
u

tritio
n
 chez 

le
s 

C
opépodes 

en m
ilieu

 ex
p
érim

en
tal. 

D
ifféren

­
c
iatio

n
 h

isto
lo

g
iq

u
e 

(u
ltra

stru
c
tu

re
) 

et h
isto

ch
im

iq
u

e 
des 

d
iv

erses 
catég

o
ries 

c
e
llu

­
la

ire
s 

du tu
b
e 

d
ig

e
stif 

(su
ite

), 
(j. 

A
rnaud, 

M
. 

B
runet 

et 
J. 

M
azza).

T
ravaux du C

entre N
atio

n
al pour 1

'E
x
lo

ita
tio

n
 des O

céans - 
C

entre 
O

céanologique 
de B

retagne._________________________________________________________________________________

1. 
E

co
p
h
y
sio

lo
g
ie p

élag
iq

u
e 

(ap
p

liq
u

ée 
aux organism

es p
lan

eto
n
iq

u
es).

E
stim

atio
n
 de la

 p
h

y
sio

lo
g

ie 
du p

lan
cto

n
 in

 
situ

. 
L

es 
étu

d
es 

au la
b
o
ra

to
ire p

erm
etten

t 
d
'en

v
isag

er l'o
b
serv

a
tio

n
 fin

e 
des 

ad
ap

tatio
n
s 

du régim
e 

alim
en

taire 
des 

organism
es 

du zo
o

p
lan

cto
n

. 
S

ur le
 te

rra
in

, 
la

 cam
pagne PEG

A
SE 

(ju
ille

t-a
o

û
t 

1977) 
p

o
rta

it 
sur- 

la
 c

a
rac

té
risa

tio
n
 des peuplem

ents p
élag

iq
u

es 
et 

le
u
rs 

a
c
tiv

ité
s p

h
y
sio

lo
g
iq

u
es 

au 
sein

 du to
u
rb

illo
n
 océanique 

du proche 
a
tla

n
tiq

u
e
.

2. 
E

co
lo

gie 
d

escrip
tiv

e 
(étu

d
e 

des 
com

m
unautés 

ab
u

ssales).

S
ynthèse 

des ré
su

lta
ts 

su
r le

s p
lain

es 
ab

y
ssales 

atlan
tiq

u
es p

erm
ettan

t 
de fa

ire
 le

 
p
o
in

t 
su

r l'é
tâ

t 
des 

co
n
n
aissan

ces 
a
c
tu

e
lle

s 
dans 

le
 dom

aine p
ro

fo
nd

.

E
tude 

sy
stém

atiq
ue 

des 
contenus du 

systèm
e 

d
ig

e
stif des in

v
ertéb

rés b
en

th
iq

u
es; 

e
lle

 
a pour b

u
t une m

eilleu
re 

d
é
fin

itio
n
 de 

la
 stru

c
tu

re tro
p

h
iq

u
e 

des 
com

m
unautés 

ab
y
ssa­

le
s.

O
b
serv

atio
n

s 
su

r le 
com

portem
ent 

alim
en

taire 
de 

la
 m

acrofaune v
ag

ile 
(p

o
isso

n
s 

et 
décapodes.).

3. 
E

tude 
q

u
a
n

tita
tiv

e

D
ynam

ique 
des p

o
p
u
latio

n
s litto

ra
le

s 
en vue 

d
'u

n
e 

étude 
de p

ro
d
u
ctio

n
 
(cro

issan
ce du 

p
éto

n
cle n

o
ir en R

ade 
de B

rest, 
p

ra
ire 

en R
ade 

de B
rest 

et 
g
o
lfe n

o
rm

an
o
-b

reto
n
), 

m
ise 

au p
o
in

t 
d
'u

n
e m

éthode 
d

'év
alu

tio
n
 de la

 cro
issan

ce à la
 m

ue 
chez 

la
 lan

g
o
u
stin

e 
p
erm

ettan
t 

de 
c
a
ra

c
té

rise
r d

iffére
n
ts 

sto
ck

s 
(irla

n
d
a
is, 

éco
ssais, 

g
o

lfe 
de G

ascogne).

G
estio

n
 de 

l'en
v

iro
n

n
em

en
t. 

E
x

p
lo

itatio
n
 m

athém
atique des 

données 
éco

lo
g
iq

u
es 

re
la

tiv
e
s 

aux p
ro

je
ts du 

site
 
d
'in

sta
lla

tio
n
 de 

c
e
n
tra

le
s n

u
cléaires.
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C
es p

réo
ccu

p
atio

n
s 

o
n
t pour b

u
t 

de 
d
é
fin

ir l'é
ta

t 
éco

lo
g

iq
u

e 
du m

ilieu
 q

u
i 

su
b

ira 
l

’in
flu

en
ce 

de 
la

 c
e
n

tra
le

. 
A m

oyen term
e, 

la
 com

paraison des 
é
ta

ts 
su

ccessifs 
du 

m
ilieu

 av
an

t 
e
t 

ap
rès la

 m
ise 

en 
serv

ice 
de 

la
 c

en
trale

, 
d

o
it p

erm
ettre 

de 
dégager 

le
s p

rin
cip

es 
é
v
o

lu
tifs d

'u
n
 écosystèm

e 
c
ô
tie

r 
soum

is 
aux in

flu
en

ces des re
je

ts 
th

erm
iq

u
es.

4- 
P

h
y

sio
lo

g
ie 

de 
la

 rep
ro

d
u
ctio

n
 

chez 
le

s 
crev

ettes P
éneides

Ce 
program

m
e perm

et 
de 

d
éterm

in
er le

s 
co

n
d

itio
n

s 
de 

tem
p

ératu
re 

et 
de p

h
o
to

-p
ério

d
e 

fav
o
rab

les à la
 m

atu
ratio

n
 et 

a la
 ponte 

de 
la

 crev
ette 

jap
o
n
aise 

(P
. 

jap
o

n
icu

s).
L

es ré
su

lta
ts p

erm
etten

t 
d

’escom
pter que 

ces o
b

serv
atio

n
s 

su
r P

. 
jap

o
n
icu

s 
sont 

su
scep

tib
les 

de g
én

éralisatio
n
s.

T
ravaux de 

la
 S

tatio
n
 B

io
lo

g
iq

u
e 

(B
enthos) 

R
oscoff

C
am

pagne 
de 

415 p
rélèv

em
en

ts b
en

th
iq

u
es 

du 16 
ju

in
 au 4 ju

ille
t 

1977» 
en co

o
p

ératio
n

 
fran

c
o
-irla

n
d
a
ise 

dans le
 

secteu
r 

su
d

-Irlan
d

e.

L
a co

n
n
aissan

ce 
ap

p
ro

fo
n
d
ie 

du b
en

th
o

s 
de 

c
e
tte

 rég
io

n
 rev

êt une 
grande 

im
portance 

dans la
 com

préhension de la
 b

io
g
éo

g
rap

h
ie 

du p
lateau

 co
n

tin
en

tal n
o
rd

-o
u
est 

de l
’E

urope.

E
tude 

de 
la

 b
aie 

de 
S

eine 
en co

llab
o
ratio

n
 avec le

 
CNEXO, 

l
’ISTPM

 et 
la

 CEA
. 

C
es 

étu
d
es p

erm
etten

t 
de 

co
n
n
aître 

le
s 

e
ffe

ts 
su

r le
 b

en
th

o
s 

du creusem
ent 

d
’une 

so
u
ille 

ex
p
érim

en
tale p

ar dragage 
in

d
u
strie

l.

E
tude 

de 
la

 dynam
ique 

des A
m

phipodes 
des 

sab
les 

fin
s à A

bra alb
a de la

 b
aie 

de 
M

o
rlaix

, 
de 

le
u
r biom

asse 
et 

de 
le

u
r p

ro
d
u
ctio

n
. 

C
e tra

v
a
il 

se
rv

ira de base 
de 

com
paraison avec 

le
s phénom

ènes 
qui 

se d
éro

u
len

t 
dans le

s peuplem
ents hom

ologues 
de 

la
 b

aie 
de 

S
ein

e.

F
ed

eral 
R

epublic 
o
f G

erm
any

(G
 H

em
pel)

B
io

lo
g
isch

e A
n
stalt H

elgoland 
(M

 G
illb

ric
h

t)

R
outine 

in
v

estig
a
tio

n
s in

 m
easuring h

y
d
ro

g
rap

h
ical, 

chem
ical 

and b
io

lo
g
ical para^ 

m
eters 

a
t H

elgoland R
oads w

ere 
co

n
tin

u
ed

. 
F

ive tim
es 

a w
eek tem

p
eratu

re, 
sa

lin
ity

, 
n

u
trie

n
ts 

(PO
4

, 
N

O
3, 

N
02

, 
NH4

, 
SÍO

2
) 

ch
lo

ro
p

h
y

ll, 
and p

h
y

to
p

lan
k

to
n
 
(in

v
erted

 m
icro­

scope) 
w

ere m
easured. 

F
u
rth

er 
w

eekly d
eterm

in
atio

n
s w

ere m
ade 

o
f th

e b
a
c
te

ria
l num

­
b
ers 

(p
o

u
r p

la
te
 m

ethod) 
in
 th

e 
su

rface 
film

 and a
t 

a d
ep

th o
f 1 m

, 
th

e BOB and th
e 

su
rface ten

sio
n

. 
T

he 
stu

d
ies 

on d
istrib

u
tio

n
 and ecology o

f N
o
ctilu

ca m
ilia

ris 
w

ere 
co

n
tin

u
ed

.

F
our cru

ises 
in
 th

e G
erm

an B
ig

h
t 

w
ere u

n
d
ertak

en
 co

v
erin

g
 a statio

n
 n

et 
o
f IO

 nau­
tic

a
l m

iles d
istan

ce to
 
in

v
e
stig

a
te p

lan
k
to

n
 d

istrib
u
tio

n
 and p

ro
d
u
ctio

n
 in

 re
la

tio
n

 
to
 
th

e hydrography. 
In

 M
arch, 

Ju
ly

/A
u
g
u
st, 

S
eptem

ber and N
ovem

ber h
y

d
ro

g
rap

h
ical 

p
aram

eters, 
m

icro
n
u
trien

ts, 
p

h
y

to
- 

and zooplankton 
sto

ck
s, 

p
h

y
to

p
lan

k
to

n
 p

ro
d

u
ctio

n
, 

sesto
n
 com

position and 'p
a
rtic

le
 
size d

istrib
u
tio

n
 w

ere m
easured.

A
fter th

e blow
out 

o
f p

latfo
rm

 
"B

ravo" 
(EK

O
FISK

) 
in

ten
siv

e m
icro

b
io

lo
g
ical 

and chem
i­

cal 
in

v
estig

a
tio

n
s w

ere 
conducted in

 th
e 

c
e
n

tra
l p

art 
o
f th

e N
ort 

S
ea d

u
rin

g
 M

ay.



In
 th

e W
adden S

ea o
f 

S
y
lt 

(G
erm

an B
ig

h
t) 

o
b

serv
atio

n
s o

f hydrography 
(t, 

S) 
and in

­
o

rg
an

ic m
icro

n
u
trien

ts 
as w

ell 
as 

sesto
n
 com

ponents w
ere 

co
n
tin

u
ed

. 
F

u
rth

er m
easure­

m
ents w

ere 
done o

f th
e 

re
sp

iratio
n
 ra

te
 
o
f th

e 
dom

inating zooplankton 
sp

ecies 
and 

o
f th

e p
h
y
to

p
lan

k
to

n
 p

rim
ary p

ro
d

u
ctio

n
.

In
stitu

t 
fü

r M
eereskunde, 

K
iel

T
he 

in
s
titu

te
’s 

a
c
tiv

itie
s in

 p
lan

k
to

n
 research

 and m
icro

b
io

lo
gy
 

can be 
d

iv
id

ed
 in

 
m

ain g
eo

g
rap

h
ical 

a
re

a
s:-

K
iel B

ig
h

t 
T

he 
in

tera
ctio

n
 o

f b
a
c
te

ria and p
h
y
to

p
lan

k
ton

 w
as 

stu
d

ied
 d

u
rin

g
 th

e
sp

rin
g
 bloom

. 
T

he ro
le o

f m
icroorganism

s 
in
 th

e 
decom

position o
f 

sesto
n

 
w

as m
easured in

 w
ater 

sam
ples k

ep
t 

fo
r I4 days 

in
 th

e 
lab

o
rato

ry
. 

T
he u

p
tak

e 
of 

o
rg

an
ic 

su
b
strate by h

etero
tro

p
h
ic b

a
c
te

ria w
as 

stu
d

ied
 by v

ario
u
s new

 m
ethods 

in
 

co
astal w

aters 
and 

sedim
ents 

and in
 a riv

e
r m

outh. 
F

or th
e 

second tim
e 

a fu
ll 

annual 
cy

cle 
o
f 

sed
im

en
tatio

n
 ra

te
s w

as o
b
tain

ed
. 

B
io

sed
im

en
tatio

n
 is h

ig
h
est 

in
 sp

rin
g
 and 

autum
n alth

o
u
g
h
 p

h
y
to

p
lan

k
to

n
 p

ro
d
u
ctio

n
 is h

ig
h
est 

in
 sum

m
er. 

T
he 

abundance 
of 

A
u

relia a
u
rita

 reach
es v

ery
 h

ig
h
 v

alu
es 

in
 

sum
m

er., 
w

hich 
su

rp
ass in

 term
s 

o
f o

rg
an

ic 
d
ry m

atter a
li 

o
th

er p
lan

k
to

n
. 

S
tu

d
ies 

in
 th

e v
ic

in
ity

 o
f a pow

er p
lan

t 
rev

ealed
 

b
e
tte

r liv
in

g
 
co

n
d
itio

n
s 

fo
r fish

 and b
en

th
o

s 
due 

to
 b

e
tte

r 
supply o

f food and oxy­
gen. 

T
he 

o
ccu

rren
ce 

of fish
 eggs and larv

ae 
in
 th

e 
co

u
rse 

o
f th

e y
ear w

as m
onitored 

alo
n

g m
uch o

f th
e B

a
ltic

 
co

ast 
o
f 

S
ch

lesw
ig

-H
o

lstein
.

D
uring th

e p
ast 

few
 y

ears 
ex

ten
siv

e fie
ld

 and ex
p
erim

en
tal b

en
th

ic 
stu

d
ies w

ere 
conducted in

 th
e K

iel B
ig

h
t w

ith
 th

ree m
ajor o

b
jectiv

es 
(l) 

p
o

p
u

latio
n
 dynam

ics 
o
f m

ajor elem
ents o

f th
e m

acrofauna (e
.g

. 
A

sterias ru
b
en

s, 
N

ephtys 
sp

p
.), 

(2) 
ro

le 
of 

m
acrobenthos 

as food o
f cod and fla

t 
fish

, 
and 

(3) 
co

lo
n
izatio

n
 o

f d
efau

n
ated

 sed
i­

m
ents p

laced
 in

 d
iffe

re
n

t 
d

ep
th

s 
on th

e bottom
 o

r on 
suspended tray

s in
 th

e w
ater 

colum
n. 

In
 
situ

 m
easurem

ents 
o
f m

etabolism
 o

f m
acrophyts w

ere 
in

 p
ro

g
ress b

o
th
 in

 
th

e w
estern

 B
a
ltic 

and in
 B

erm
uda.

T
he n

ativ
e w

ild
 N

an
o
ch

lo
ris 

sp
ecies w

as 
cu

ltu
red

 in
 th

e fram
e w

ork o
f 

stu
d
ies on 

food 
ch

ain
s in

 a
rtific

ia
l'se

a
w

a
te

r 
system

s. 
R

o
tifers, 

C
opepods, 

M
ysids, 

and m
ussels 

and v
ario

u
s fla

tfish
 w

ere 
stu

d
ied

 in
 th

e 
co

u
rse 

o
f feed

in
g
 experim

ents 
aim

ing at 
d
ata on th

e p
o
te

n
tia

l p
ro

d
u
ctio

n
 a

t 
d

iffe
re

n
t 

tro
p

h
ic le

v
els.

C
en

tral B
a
ltic 

S
tu

d
ies in

 th
e to

ta
l p

ro
d
u
ctio

n
 and m

o
rtality

 o
f cod eggs in

 B
ornholm

 
b

asin
, w

ere th
e 

them
e 

o
f a co

o
p

eratio
n
 w

ith
 th

e D
anish M

arine 
In

stitu
te

, 
K

V
's 

"A
lkor", 

"H
avfisken" 

and 
"S

olea" 
a
lte

rn
ate

d
 in

 th
e 

sam
pling program

m
e. 

In
te

r­
n
atio

n
al 

co
o
p
eratio

n
 on a m

uch la
rg

e
r 

scale w
as 

th
e b

a
sis o

f B
O

SEX
-77 

in
 th

e 
so

u
th

ern
 

p
art 

o
f th

e 
G

othland B
asin. 

T
he 

In
stitu

te
's b

io
lo

g
ists p

a
rtic

ip
a
te

d
 by m

easuring 
sed

im
en

tatio
n
 ra

te
s 

at 
3 

sta
tio

n
s w

ith
 4 sedim

ent 
trap

s 
each. 

P
ro

d
u
ctio

n
 p

aram
eters 

o
f 

su
rface p

lan
k
to

n
 p

o
p
u
latio

n
s w

ere m
easured in

 p
la

stic
 tan

k
s 

(l m
^ 

each) 
under 

v
ario

u
s 

adm
ixtures 

o
f 

in
term

ed
iate 

and bottom
 w

ater. 
M

icro
b
io

lo
g
ists observed 

sh
o
rt-tim

e flu
ctu

a
tio

n
s. 

T
o
tal b

a
c
te

ria
l 

co
u
n
ts, 

biom
ass, 

saphophyts, 
u
p
tak

e 
o
f 

g
lu

co
se 

and fru
cto

se 
show

ed v
irtu

a
lly

 id
e
n

tic
a
l 

d
iu

rn
al rhythm

s. 
S

m
all 

scale v
aria^

 
tio

n
 o

f m
acrozooplankton in

 
space 

and tim
e w

as 
aiso

 m
onitored d

u
rin

g
 B

O
SEX

-77 
as 

fa
r as p

o
ssib

le 
in
 
sp

ite
 
o
f th

e v
ery

 
sev

ere w
eather co

n
d
itio

n
s.



- 
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N
orth S

ea 
A larg

e 
scale 

survey by RV 
"P

oseidon" 
o
f th

e 
d
istrib

u
tio

n
 o

f dem
ersal 

fish
 

in
 th

e N
orth S

ea in
 w

in
ter p

ro
v
id

ed an o
p
p
o
rtu

n
ity

 to
 

som
e 

supplem
entary 

su
rv

ey
s: 

g
eo

g
rap

h
ical 

d
istrib

u
tio

n
 o

f fish
 p

a
ra

site
s 

and fish
 d

iseases, 
reg

io
n
al 

d
ifferen

ces 
in
 food com

position o
f dom

inant 
fish

 sp
ecies, 

p
a
rtic

u
la

rly
 th

e
ir ro

le 
as 

fish
 e

a
te

rs. 
M

acrozooplankton 
and ich

th
y
o

p
lan

k
to

n
 w

as 
sam

pled on m
ost 

sta
tio

n
s.

A
t 

th
e 

sam
e 

tim
e 

RV "A
nton D

ohm
" 

co
llected

 larg
e h

errin
g
 larv

ae by 
IK

M
T. 

In 
Sep­

tem
ber th

e u
su

al 
co

n
trib

u
tio

n
 to

 
th

e 
in

tern
a
tio

n
a
l h

errin
g
 larv

ae 
survey

 w
as 

carried
 

o
u

t 
in
 th

e n
o
rth

ern
 N

orth 
S

ea.

N
orthw

est A
tlan

tic 
RV "A

nton R
ohm

" 
to

o
k
 p

art 
in
 th

e 
ICN

A
F L

arv
al 

and Y
oung H

errin
g

S
urveys o

ff th
e N

ew
 E

ngland C
oast. 

T
he d

ata w
ere 

co
n
trib

u
ted

 
to
 
th

e 
in

tern
a
tio

n
a
l pool o

f in
fo

rm
atio

n
 on th

e 
d
istrib

u
tio

n
 o

f ich
th

y
o

p
lan

k
to

n
 and 

m
acrozooplankton in

 re
la

tio
n
 to

 th
e h

y
d
ro

g
rap

h
ic 

situ
a
tio

n
 in

 th
e 

stu
d
y
 area, 

p
ar­

tic
u
la

rly
 G

eorges B
ank.

U
pw

elling areas 
T

he m
aterial 

co
llected

 d
u

rin
g
 th

e 1975 
ex

p
ed

itio
n
 o

f RV
s 

"M
eteor" 

and 
"D

iscovery" 
o
ff N

W
-A

frica w
as fu

rth
e
r an

aly
zed

 w
ith 

sp
ecial 

em
phasis 

on ich
th

y
o
p
lan

k
to

n
, 

feed
in

g
 of M

yctophids 
and d

erm
ersal 

fish
e
s, 

d
istrib

u
tio

n
 

o
f 

eu
p
h
au

siid
s, 

copepods 
and ch

aeto
g
n
ath

i. 
T

he 
stom

ach co
n
ten

ts 
o
f p

elag
ic fish

 w
ere 

sam
pled in

 1977 
a
t v

ario
u
s 

site
s 

alo
n

g th
e W

est-A
frican

 
co

ast. 
F

eeding ecology o
f 

copepods w
as th

e 
them

e o
f 

sev
eral 

stu
d
ies 

carried
 out 

o
ff N

W
-A

frica on b
o
ard RV 

"M
eteor" 

in
 1975 

and 1977» 
in

 G
u
llm

arsfjo
rd
 and in

 th
e 

lab
o
rato

ry
 in

 K
iel, 

em
ploying iso

to
p
e 

and enzym
e m

ethods. 
D

istrib
u

tio
n
 o

f b
a
c
te

ria
l biom

ass 
and a

c
tiv

ity
 as w

ell 
as p

lan
k

­
to

n
 
stu

d
ies in

 re
la

tio
n
 to

 
feed

in
g
 in

 anchoveta w
ere 

carried
 out 

d
u
rin

g
 th

e E
x

p
ed

itio
n

 
ESACAN I 

and o
th

er in
v

e
stig

atio
n

s 
o
ff P

eru
.

A
n

tarctic 
T

he 
In

stitu
te
 p

a
rtic

ip
a
te

d
 in

 th
e 

2nd G
erm

an k
rill 

ex
p
ed

itio
n
 N

ovem
ber 

(1977) 
to
 A

p
ril 

(1978)- 
M

ain areas w
ere w

est 
o
f A

n
tarctic P

en
in

su
la, 

B
ran

sfield
 

S
tra

it, 
S

co
tia S

ea and 
S

outh G
eorgia. 

In
 N

ovem
ber/D

ecem
ber th

e firs
t p

art 
o
f th

e 
ex

p
ed

itio
n
 w

as g
re

a
tly

 ham
pered by ic

e.

T
he 

d
istrib

u
tio

n
 o

f k
rill 

w
as 

q
u
ite 

abnorm
al w

ith little
 

ex
ten

sio
n
 to

 th
e n

o
rth

 
and low

 g
en

eral 
abundance. 

A
part 

from
 su

rv
ey

s 
o
f g

en
eral g

eo
g
rap

h
ical 

d
istrib

u
tio

n
 

o
f k

rill 
in
 re

la
tio

n
 to

 w
ater m

asses d
e
tailed

 stu
d
ies w

ere m
ade 

on m
icro

d
istrib

u
tio

n
 

o
f k

rill 
and its

 
early

 life
 h

isto
ry
 
stag

es 
as w

ell 
as 

on re
sp

ira
tio

n
, 

m
o
u
ltin

g
, 

sw
im

­
m

ing ra
te

s 
e
tc. 

In
 ad

d
itio

n
 zooplankton w

as 
sam

pled a
t m

any sta
tio

n
s, 

m
ainly by u

sin
g

 
th

e B
ritish

 RM
T 8+

1. 
F

lu
o

rescence 
and 

ch
lo

ro
p
h
y
ll w

ere m
easured and p

h
y
to

p
lan

k
ton

 
w

as 
sam

pled in
 Jan

u
ary

 and F
eb

ruary 1978. 
F

ish
 co

llected
 d

u
rin

g
 ex

p
erim

en
tal 

traw
lin

g
 

w
ere 

an
aly

sed
 fo

r grow
th, 

m
atu

ratio
n
, and feed

in
g
. 

M
uch o

f th
e b

en
th

ic b
y
-catch

 w
as 

co
llected

 fo
r fu

rth
e
r an

aly
sis by sp

e
c
ia

lists.

B
erm

uda 
T

he H
arrin

g
to

n
 Sound in

 B
erm

uda w
as th

e 
site

 
o
f 

a m
u

ltid
iscip

lin
ary

 p
ro

ject 
to
 
learn

 m
ore 

about 
th

e 
in

tera
ctio

n
 betw

een 
sedim

ent 
and th

e w
ater colum

n. 
B

io
- 

and 
geochem

ical 
stu

d
ies in

 
sedim

ent 
co

res 
and b

é
ii 

ja
rs 

at v
ario

u
s 

d
ep

th
s lay

ers w
ere 

com
bined w

ith
 m

easurem
ents 

o
f 

sed
im

en
tatio

n
 ra

te
, 

decom
position, 

p
h

y
to

p
lan

k
to

n
 and 

n
u
trie

n
ts in

 th
e w

ater. 
P

hosphate w
as 

reco
g

n
ized

 as g
ro

ssly
 lim

itin
g
 prim

ary p
ro

­
d

u
ctio

n
 and b

a
c
te

ria
l 

a
c
tiv

ity
 in

 th
e w

ater colum
n. 

L
arge m

ats 
of 

C
ladophora cover 

sh
allo

w
 p

a
rts 

o
f th

e H
arrin

g
to

n
 

Sound and reduce 
recy

clin
g
 o

f n
u
trie

n
ts. 

M
icrobio­

lo
g

ica
l 

p
ro

file
s in

 th
e 

d
eep

er p
a
rts o

f H
arrin

g
to

n
 Sound p

ro
v
id

ed d
ata on th

e num
ber . 

and biom
ass 

o
f b

a
c
te

ria
, 

th
e
ir h

etero
tro

p
h
 a

c
tiv

ity
 and tu

rn
-o

v
er ra

te
s 

o
f g

lu
co

se 
and d

isso
lv

ed
 fre

e am
inoacids. 

T
he ric

h
 fish

 fau
n
a o

f th
e 

Sound is 
ch

aracterized
 

by larg
e num

bers 
o
f 

sedim
ent 

feed
ers m

ainly g
ru

n
ts w

hich cause 
a co

n
sid

erab
le b

io
- 

tu
rb

atio
n
 

and tran
slo

ca
tio

n
 o

f th
e 

sedim
ents 

and by enorm
ous 

sch
o

o
ls o

f 
ju

v
en

ile 
clu

p
eo

id
s w

hich g
raze 

on th
e re

la
tiv

e
ly

 poor zo
o
p
lan

k
to

n
.



IO
 -

In
stitu

t 
fü

r H
ydrobiologie und F

isch
ereiw

issen
sch

aft, 
H

am
burg

In 
sp

rin
g
 1977 

a fu
rth

e
r cru

ise o
f RV "M

eteor" 
covered th

e u
p
w

ellin
g
 area o

ff 
N

orthw
est A

frica, 
m

ainly 
so

u
th
 o

f C
ape B

lan
c. 

T
he 

d
istrib

u
tio

n
 o

f m
acrobenthos 

w
as 

stu
d
ied

 on th
e 

co
n
tin

en
tal 

sh
elf and 

slo
p
e 

com
paring sectio

n
s w

ith
in
 and o

u
tsid

e 
perm

anent u
p
w

ellin
g

. 
B

ottom
 g

rab
s, 

d
red

g
es, 

traw
ls 

and a p
h
o
to

sled
g
e w

ere 
em

ployed.

T
he h

o
rizo

n
tal 

d
istrib

u
tio

n
 and v

e
rtic

a
l m

ig
ratio

n
 o

f 
zooplankton w

ere 
an

aly
sed

 by 
u
sin

g
 a m

u
ltip

le o
p
en

in
g
/clo

sin
g
 n

et 
w

hich 
seem

s 
adequate fo

r th
e 

c
o

lle
c
tio

n
 of 

copepods. 
F

ish
 eggs 

and larv
ae w

ere aiso
 

sam
pled m

ainly by m
eans o

f a n
eu

sto
n
 n

e
t.

In
 autum

n 1977 b
en

th
o
s and zooplankton o

f th
e 

C
en

tral R
ed S

ea w
ere 

stu
d
ied

 by a 
team

 o
f b

io
lo

g
ists 

jo
in

in
g
 a g

eo
lo

g
ical 

ex
p
ed

itio
n
 o

f RV 
"S

onne". 
T

he 
in

stitu
te
 w

as 
aiso

 
engaged in

 
stu

d
ies 

in
 th

e 
d
istrib

u
tio

n
 o

f p
lan

k
to

n
 and 

sesto
n
 in

 th
e E

lbe 
R

em
ote 

sen
sin

g
 by a

irc
ra

ft 
w

as 
com

bined w
ith

 sh
ip

b
ased ground tru

th
 m

easurem
ents.

In
stitu

t 
fü

r M
eeresforschung, 

B
rem

erhaven

A
part 

from
 m

icro
b
io

lo
g
ical 

stu
d

ies m
ainly on th

e 
o
ccu

rren
ce o

f m
arine fu

n
g
i in

 th
e 

N
orw

egian. S
ea and o

ff N
orthw

est A
frica th

e 
in

s
titu

te
's 

sea^g
o
in

g a
c
tiv

itie
s 

concen­
tra

te
d
 on w

ork in
 th

e N
orth S

ea w
ith

 m
ajor em

phasis on 
stu

d
ies 

on b
a
cte

ria
, 

fu
n

g
i, 

nem
atodes 

and m
acrobenthos. 

T
he 

fo
llo

w
in

g
 p

ro
je

cts m
ight be m

entioned: 
B

a
cte

ria
/ 

in
v
e
rte

b
ra

te in
te

rac
tio

n
 w

as in
v
estig

ated
, 

co
n

sid
erin

g
 b

a
c
te

ria as 
food o

f zoobenthos 
and q

u
an

tify
in

g
 th

e 
im

portance 
o
f 

zoobenthos fo
r grow

th and m
etabolism

 o
f 

sedim
ent 

b
a
c
te

ria
. 

B
enthos 

com
m

unities in
 th

e G
erm

an B
ig

h
t h

as been 
surveyed in

 1975- 
T

he 
v
ery

 ric
h
 m

aterial w
as id

e
n
tifie

d
 in

 1976/77- 
C

hanges 
in

 th
e fau

n
a o

f m
ud areas o

ff 
th

e 
e
stu

a
rie

s o
f R

iv
ers E

lbe 
and W

eser w
ere m

onitored a
t 

4 sta
tio

n
s 

about 
IO
 tim

es 
in
 1977- 

T
he 

changes 
are re

la
ted

 to
 th

e 
e
ffe

c
ts o

f 
storm

s 
on th

e 
sedim

ent. 
T

he 
p
a
ttern

 o
f d

istrib
u

tio
n
 o

f 
zoobenthos w

as 
stu

d
ied

 by an ex
trem

ely narrow
 g

rid
 o

f 
sam

pling sta
tio

n
s. 

A fu
rth

e
r p

ro
ject 

w
as 

re
la

ted
 to

 p
o

p
u

latio
n
 dynam

ics and ecology 
o
f nem

atodes, 
b
iv

alv
es, 

h
erm

it-crab
s 

and E
ch

iu
ru

s 
in
 th

e G
erm

an B
ig

h
t. 

P
o
p
u
latio

n
 

dynam
ics 

and d
istrib

u
tio

n
 p

a
tte

rn
 o

f 
low

er m
arine fu

n
g
i 

at 
tim

e 
sta

tio
n
s 

in
 th

e 
sam

e 
area w

ere 
in

v
estig

ated
. 

H
igher fu

n
g
i w

ere found on d
rift 

w
oods, 

sunken w
ood and 

alg
ae. 

E
cology o

f b
a
c
te

ria
 in

 m
arine 

sedim
ents w

as th
e to

p
ic 

o
f 

a v
a
rie

ty
 o

f 
stu

d
ies 

d
ealin

g
 w

ith
 v

ario
u
s 

ty
p
es o

f b
a
cte

ria
, 

sedim
ents 

and areas.

M
uch o

f th
e w

ork of 
th

e in
stitu

te
 is 

d
ire

c
tly

 o
r in

d
ire

c
tly

 re
late

d
 to

 
stu

d
ies 

on th
e 

ex
ten

t 
and e

ffe
c
ts 

o
f m

arine p
o
llu

tio
n
, 

organism
s o

f m
icro

-, 
m

elo- 
and m

acrobenthos 
b

ein
g
 im

p
o

rtan
t 

accu
m

u
lato

rs, 
in

d
ica

to
rs 

and decom
posers 

o
f p

o
llu

ta
n
ts. 

See A
dm

ini­
stra

tiv
e
 R

eport 
o
f E

nvironm
ental 

Q
u
ality

 C
om

m
ittee.

O
ther In

stitu
tio

n
s

"S
enckenberg am

 M
eer", 

W
ilhelm

shaven, 
carried

 out 
stu

d
ies 

on th
e 

co
n

ten
t 

o
f p

o
llu

ta
n
ts 

in
 th

e 
sedim

ents 
o
f th

e G
erm

an B
ig

h
t 

and 
o
f co

astal, 
w

aters in
clu

d
in

g
 fjo

rd
s, 

e
stu

a
rie

s 
and m

ud fla
ts 

alo
n
g th

e G
erm

an co
asts 

o
f N

orth S
ea and B

elt 
S

ea. 
F

u
rth

er cru
ises by 

th
e new

 RV "S
enckenberg" w

ere 
re

late
d
 to

 
su

rv
ey

s o
f N

orth S
ea b

en
th

o
s 

and to
 

stu
d
ies 

o
f th

e 
d

istrib
u

tio
n
 o

f m
acrozooplankton in

 th
e N

orth S
ea alo

n
g tw

o lo
n

g
 sectio

n
s, 

w
here 

24 h
o

u
rs tim

e 
sta

tio
n
s w

ere w
orked in

 a
li 

fo
u

r 
seaso

n
s. 

P
elag

ic m
o

llu
scs, 

eu
p
h
au

siid
s and h

y
p

eriid
s w

ere 
stu

d
ied

 in
 d

e
ta

il.

"F
orschungsste

lle
 N

orderney" 
co

n
tin

u
ed its

 
in

v
estig

atio
n

s 
o
f th

e b
en

th
o
s 

com
m

unities 
in
 th

e E
ast-F

risian
 W

adden 
S

ea and th
e
ir changes u

n
d
er th

e in
flu

en
ce o

f in
creasin

g
 

eu
t ro

p
h
icatio

n
.
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G
erm

an D
em

ocratie R
epublic

(K
 B

ro
sin

)

A
c
tiv

itie
s 

in
 th

e fie
ld

 o
f 

M
arine B

iology

T
he p

lan
k
to

n
 in

v
e
stig

atio
n

s in
 th

e B
a
ltic w

ere 
co

n
tinu

ed
 by th

e 
In

stitu
te
 

o
f M

arine 
R

esearch
 o

f th
e A

cadem
y o

f 
S

cien
ces o

f th
e G

erm
an D

em
ocratic R

epublic 
at 

fiv
e 

seaso
n
al 

c
ru

ise
s in

 1977« 
A

t 
stan

d
ard

 
sta

tio
n
s in

 d
iffe

re
n
t 

reg
io

n
s o

f th
e B

a
ltic th

e phyto­
p
lan

k
to

n
 co

m
p
o
sitio

n
, 

th
e 

ch
lo

ro
p
h
y
ll 

co
n
ten

t, 
th

e p
rim

ary p
ro

d
u

ctio
n
 and th

e 
zoo­

p
lan

k
to

n
 biom

ass w
ere 

in
v
estig

ated
.

T
hese p

aram
eters w

ere 
aiso

 
observed at 

tw
o 

rep
resen

tativ
e 

site
s in

 th
e A

rcona and 
B

ornholm
 S

ea tw
elv

e, 
resp

ectiv
ely

, 
ten

 tim
es 

co
v
erin

g
 th

e w
hole y

ear.

In
 Ju

ly
 1977 

sp
ecial 

ex
p
erim

en
ts 

called
' "G

REX
" 

on m
etab

o
lic p

ro
cesses in

 th
e p

elag
ic 

ecosystem
 in

 th
e A

rcona S
ea have been c

arried
 o

u
t. 

T
hese in

v
e
stig

a
tio

n
s 

com
prised 

a com
plex program

m
e 

o
f p

la
stic

 bag ex
p
erim

en
ts 

and tim
e 

series in
 w

hich d
iffere

n
t 

p
h

y
sical, 

chem
ical 

and b
io

lo
g

ical p
aram

eters w
ere m

easured.

D
uring "B

O
SEX

-77" 
at th

e polygon, 
m

easurem
ents o

f ch
lo

ro
p

h
y

ll 
co

n
ten

t, 
p
h
y
to

p
lan

k
ton

 
co

m
p
o
sitio

n
, 

zooplankton biom
ass 

and p
rim

ary p
ro

d
u
ctio

n
 w

ere m
ade.

In
 1978 

th
e in

v
estig

a
tio

n
s 

sta
rte

d
 in

 F
eb

ruary and w
ill be 

co
n
tin

u
ed in

 th
e 

sam
e m

anner 
as 

in
 1977-

T
he 

sectio
n
 fo

r B
iology o

f th
e U

n
iv

ersity
 in

 R
ostock co

n
tin

u
ed w

ith
 taxonom

ical and 
eco

lo
g

ical in
v
estig

a
tio

n
s 

on th
e 

zooplankton g
ath

ered
 in

 th
e 

area o
ff N

orth-W
est 

A
frica.

S
p
ecial 

a
tte

n
tio

n
 w

as g
iv

en to
 th

e C
opepoda C

alan
o
id

ea and th
e T

h
aliacea. 

F
urtherm

ore, 
th

e 
zooplankton

 
sam

pled in
 th

e reg
io

n
 o

ff S
outh-W

est A
frica by th

e 
research

 v
essel 

"A
lexander von H

um
boldt" 

in
 1976 w

as 
an

aly
sed

 in
 

a rough q
u
a
lita

tiv
e 

and q
u
an

titativ
e 

m
anner.

In
v
estig

atio
n
s 

sta
rte

d
 on zooplankton from

 th
e B

a
ltic p

ro
p

er, 
firs

t 
o
f 

a
li 

from
 th

e 
m

iddle p
a
rt. 

T
he m

aterial w
as 

sam
pled by th

e fish
ery

 research
 v

essel 
"E

isb
är" 

in
 

sum
m

er 1977-

Z
ooplankton g

ath
ered

 n
o
rm

ally ev
ery

 m
onth in

 th
e 

co
astal 

reg
io

n
 o

f th
e W

estern 
B

a
ltic betw

een W
arnem

ünde 
and K

ühlungsborn w
as 

an
aly

sed
.

In 
co

n
n
ectio

n
 w

ith
 in

v
e
stig

a
tio

n
s 

on h
errin

g
 eggs 

and larv
ae 

q
u

a
lita

tiv
e
 

and q
u

an
ti­

ta
tiv

e
 w

ork w
as 

done 
on zo

o
p

lan
k

to
n

, 
o
b
tain

ed
 every m

onth on 6 
sta

tio
n
s in

 th
e 

G
reifsw

alder B
odden.

P
lan

k
to

n 
sam

ples w
ere 

reg
u
larly

 tak
en

 in
 th

e 
ch

ain
 o

f 
sh

allo
w
 e

stu
a
ries 

so
u
th o

f th
e 

D
arz-Z

in
g

st p
en

in
su

la in
 1977- 

T
he 

q
u
an

tity
 and q

u
ality

 o
f p

h
y
to

- 
and 

zooplankton 
w

ere 
estim

ated
. 

T
hese 

in
v

e
stig

atio
n

s form
 a p

art 
o
f 

a com
plex an

aly
sis 

o
f th

is 
eco­

system
 reg

ard
in

g
 its

 
stru

c
tu

re
 

and fu
n
ctio

n
. 

T
hese 

o
b

serv
atio

n
s have been carried

 
o
u
t 

fo
r a p

erio
d
 o

f 
IO
 y

ears.
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Icelan
d

N
o 

rep
o
rt 

receiv
ed

Irelan
d

(B
 M

cK B
ary, 

M
 M

 P
ark

er)

Io 
D

epartm
ent 

o
f F

ish
eries, 

A
quatic E

nvironm
ent U

nite

B
en

th
ic 

and litto
ra

l 
eco

lo
g
ical 

surveys 
form

 p
a
rt 

o
f th

e m
arine p

ro
tectio

n
 program

m
e

o
f th

e U
nit» 

(S
ee M

arine E
nvironm

ental 
Q

u
ality

 C
om

m
ittee A

d
m

in
istrativ

e R
eport)

F
ollow

in
g a bloom

 o
f G

yrodinium
 aureolum

 o
ff th

e 
so

u
th co

ast 
in
 1976, 

w
ildi 

asso
ciated

m
o
rta

litie
s o

f 
co

astal 
organism

s, 
a w

atch w
as m

ain
tain

ed
 on bloom

 in
cid

en
ts 

in
 1977«

S
ev

eral v
ery

 ex
ten

siv
e bloom

s 
o
f N

o
ctilu

ca w
ere 

rep
o
rted

 b
u
t no m

o
rta

lities 
o

ccu
rred

.

2. 
U

n
iv

ersity
 C

o
lleg

e G
alw

ay, 
F

acu
lty

 o
f M

arine 
S

cien
ces.

a) 
E

x
ten

siv
e 

and in
ten

siv
e m

apping and eco
lo

g
ical 

stu
d
ies o

f b
o

th
 
so

ft 
and h

ard
 

su
b

-litto
ra

l b
en

th
o
s is b

ein
g
 carried

 out 
in
 th

e 
G

alw
ay B

ay area by a team
 from

 
th

e 
Z

oology D
epartm

ent, 
U

n
iv

ersity
 C

o
lleg

e, 
G

alw
ay.

b) 
P

lan
k

to
n
 and oceanographic 

stu
d
ies in

 th
e 

sam
e 

area are b
ein

g
 u

n
d
ertak

en by th
e 

O
ceanography D

epartm
ent 

o
f U

n
iv

ersity
 C

o
lleg

e, 
G

alw
ay. 

P
ro

jects have 
d
ealt 

w
ith 

copepod abundances, 
decapod larv

ae, 
and w

ith
 o

ccu
rren

ces 
and d

istrib
u

tio
n

s o
f fish

 
larv

ae 
in
 G

alw
ay B

ay. 
T

he 
departm

ent 
o
f O

ceanography h
as 

co
n
cen

trated
 on zoo- 

and 
p
h
y
to

p
lan

k
to

n ecology, 
and esp

ecially
 re

la
tio

n
s o

f p
o

p
u

latio
n
s o

r 
sp

ecies to
 

changes 
in
 o

rig
in

s o
f w

aters a
ffe

ctin
g
 w

estern
 Irelan

d
. 

T
he D

epartm
ent h

as aiso
 recen

tly
 

com
pleted th

e 
in

itia
l 

stag
e 

o
f 

a stu
d

y re
la

tin
g
 h

errin
g
 flu

c
tu

a
tio

n
s 

in
 abundance, 

over 80 y
ears 

o
r 

so, 
to
 v

a
ria

tio
n
s 

o
f o

cean
ic 

and m
eteo

ro
lo

g
ical 

in
flu

en
ces.

A
t 

p
resen

t 
stu

d
ies 

are 
in
 p

ro
g
ress 

in
 G

alw
ay B

ay, 
th

e 
Shannon riv

e
r and estu

ary
, 

B
an

try
 B

ay, 
and w

estern
 co

astal w
aters 

(to
 

JO
 km

 o
ffsh

o
re) 

betw
een th

ese 
lo

catio
n
s.

3. 
O

ther 
stu

d
ies, 

m
ainly b

en
th

ic 
and litto

ra
l 

are b
ein

g
 carried

 out 
as p

art 
o
f 

b
aselin

e 
su

rv
ey

s. 
See M

arine E
nvironm

ental 
Q

u
ality

 C
om

m
ittee A

d
m

in
istrativ

e 
R

ep
o
rt.

N
eth

erlan
d
s

N
o 

rep
o
rt 

receiv
ed
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N
orw

ay

(F
 B

eyer & H B
jo

rk
e)

In
stitu

te
 
o
f M

arine 
R

esearch, 
B

ergen and B
io

lo
g

ical 
S

tatio
n
 F

lodevigen, 
A

rendal

1
.1

 
P

hyt o
p
l ankt on

1
.1

.1
 

T
he 

lo
n

g
-term

 m
o
n
ito

rin
g
 o

f prim
ary p

ro
d

u
ctio

n
 and 

stan
d

in
g
 sto

ck
s 

o
f phyto­

p
lan

k
to

n
 over th

e 
co

astal hanks 
o
ff w

estern
 and n

o
rth

ern
 N

orw
ay co

n
tin

u
ed

.
T

he program
m

e 
covered th

e 
sp

rin
g
 season and th

e 
re

su
lts 

are B
eing com

bined w
ith

 th
e 

p
rev

io
u
s m

aterial in
 

a stu
d

y o
f th

e 
annual p

rim
ary p

ro
d
u
ctio

n
 and its

 flu
ctu

a
tio

n
s.

T
he 

stu
d
y c

o
n
stitu

te
s 

a com
ponent 

o
f a B

io
lo

g
ical m

o
n

ito
rin

g
 stu

d
y p

reced
in

g
 a 

p
lan

n
ed o

il 
ex

p
lo

itatio
n
 program

m
e 

on th
e 

sh
e
lf. 

T
he fo

llo
w

in
g
 p

aram
eters w

ere 
m

easured a
t 

selected
 
sta

tio
n

s: 
p

rim
ary p

ro
d
u
ctio

n
 ra

te
s, 

ch
lo

ro
p
h
y
ll 

a, 
zooplankton 

tax
a and B

iom
asses, 

lig
h
t 

ex
tin

ctio
n
, 

p
a
rtic

le
 

size freq
u

en
cy

, 
hydrography and n

u
trie

n
ts. 

T
u
rb

id
ity

 and ch
lo

ro
p

h
y

ll 
in

 vivo flo
u
rescen

ce w
ere 

co
n
tin

o
u
sly

 reco
rd

ed
 at 

th
e 

5 m 
le

v
e
l. 

H
ow

ever, 
due to

 
th

e 
em

ergency caused B
y th

e E
k
o
fisk

 B
ravo B

low
-out, 

th
e 

program
m

e w
as 

d
isco

n
tin

u
ed

 la
st A

p
ril.

1
.1

.2
 

A
s p

art 
o
f th

e 
"Jo

in
t N

orw
egian C

o
astal 

C
u
rren

t P
ro

ject" 
sponsored B

y th
e 

N
orw

egian O
ceanographic 

C
om

m
ittee, 

in
v

e
stig

a
tio

n
s 

in
to
 
th

e 
sp

a
tia

l 
and

tem
p

o
ral 

changes 
o
f B

io
lo

g
ical p

aram
eters w

ere m
ade 

at 
one 

sectio
n
 o

ff th
e N

orw
egian 

co
ast 

(S
vincy S

ectio
n
) 

in
 A

ugust. 
T

he 
sam

e p
aram

eters 
as in

 th
e 

above-m
entioned 

program
m

e w
ere 

observed p
iu

s 
co

n
tin

u
o
u
s 

an
aly

sis 
o
f p

a
rtic

le
s v

e
rtic

a
l 

d
istrib

u
tio

n
.

1
.1

.3
 

A lo
n

g
-term

 program
m

e 
on environm

ental 
co

n
d

itio
n

s 
in
 th

e N
orw

egian fjo
rd

s 
w

as 
co

n
tin

u
ed

. 
A

bout 
30 fjo

rd
s 

alo
n

g th
e w

hole N
orw

egian co
ast w

ere
surveyed in

 N
ovem

ber-D
ee em

ber and 
sam

ples fo
r an

aly
sis o

f n
u

trie
n

ts, 
oxygen, 

sa
lin

ity
, 

tem
p
eratu

re, 
ch

lo
ro

p
h

y
ll 

a and p
a
rtic

le
 
size 

freq
u
en

cy
 w

ere 
o
b
tain

ed
.

1
.1

.4
 

C
ontinuous 

and sum
ultaneous m

easurem
ents o

f w
ater tran

sp
aren

cy
 and ch

lo
ro

­
p
h
y

ll 
in

 v
iv

o
 w

ere 
c
arried

 o
u
t 

d
u

rin
g
 th

e p
ro

d
u
ctio

n
 season on a

li th
e

In
s
titu

te
d
 
c
ru

ise
s. 

T
he 

o
b
tain

ed
 re

su
lts 

confirm
ed ag

ain
 th

e u
sefu

ln
ess o

f th
e 

re
la

tio
n

sh
ip

 betw
een th

e 
tw

o p
aram

eters to
 
id

e
n

tify
 and ro

u
g
h
ly q

u
an

tify
 th

e p
re­

sence 
o
f n

o
n
-p

lan
k

to
n
ic p

a
rtic

le
s 

a
ffec

tin
g
 th

e tran
sp

aren
cy

 o
f th

e w
ater. 

A
n 

an
aly

sis o
f th

e re
la

tio
n

sh
ip
 betw

een th
e 

ch
lo

ro
p
h
y
ll 

in
 vivo 

flo
u

rescen
ce 

and th
e 

p
ro

d
u
ctio

n
 
cap

acity
 m

ade in
 1976 

su
g
g
ested th

e p
o
ssib

ility
 o

f u
sin

g
 flo

u
rescen

ce 
read

in
g

s 
as 

a m
easurem

ent 
o
f p

rim
ary p

ro
d
u
ctio

n
. 

A d
e
ta

ile
d
 

stu
d

y on th
is p

a
rtic

u
la

r 
u
se 

o
f in

 v
iv

o
 flo

u
rescen

ce m
easurem

ents w
as 

c
a
rrie

d
 out 

d
u
rin

g
 th

e 
em

ergency o
f th

e 
E

k
o
fisk

 B
ravo b

lo
w

-o
u
t. 

T
he 

re
su

lts w
ill be 

rep
o
rted

 in
 1978«

1
.1

.5
 

B
io

lo
g

ical 
S

tatio
n
, 

F
lo

d
ev

ig
en

, 
A

rendal

In
 

co
n
n
ectio

n
 w

ith
 th

e p
lan

n
in

g
 o

f th
erm

ic pow
er sta

tio
n
s, 

th
e b

aselin
e 

stu
d
ies 

o
f p

h
y

to
p

lan
k

to
n

, 
zo

o
p

lan
k

to
n

, 
ich

th
y
o

p
lan

k
to

n
 and fish

. p
ro

d
u
ctiv

ity
 

in
 th

e 
O

slo
fjo

rd
 and ad

jacen
t 

co
astal w

aters co
n
tin

u
ed

. 
D

uring 1977» 
7 

surveys 
o
f th

e 
area w

ere m
ade. 

T
he 

re
su

lts w
ere p

u
b
lish

ed
 in

 F
isk

en og H
avet, 

S
erie B

, 
and in

 a 
rep

o
rt 

to
 
th

e N
orw

egian A
u
th

o
rity

 o
f W

aterw
ays 

and E
lectro

-p
o
w

er.
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1
.2

 
Z

ooplankton

1
.2

.1
 

S
am

pling- w
as 

co
n
tinu

ed
 at 

th
e perm

anent 
oceanographic 

sta
tio

n
s 

alo
n

g th
e 

co
ast 

o
f N

orw
ay and at 

statio
n
 M

ike in
 th

e N
orw

egian S
ea. 

T
he w

orking up
o
f th

e p
lan

k
to

n
 m

aterial 
lag

g
ed behind because 

o
f th

e h
ig

h
 p

rio
rity

 g
iv

en to
 
in

v
e­

stig
a
tio

n
s in

 co
n

n
ectio

n
 w

ith
 th

e o
il blow

-out 
a
t 

th
e B

ravo p
latfo

rm
 in

 A
p
ril 

in
 

th
e N

orth S
ea.

1
.2

.2
 

In
 th

e 
C

o
astal 

C
u

rren
t 

P
ro

ject 
zooplankton w

as 
sam

pled at 
370 

sta
tio

n
s 

in
 

fiv
e 

sectio
n
s 

acro
ss th

e 
co

n
tin

en
tal 

sh
elf and 

slo
p
e 

alo
n
g th

e 
co

ast. 
A

t
each 

statio
n
 tw

o v
e
rtic

a
l h

au
ls w

ere tak
en

 w
ith

 Juday n
ets 

(
j.36, 

m
esh 

size 180 
m

icron) 
and 

su
rface h

au
ls w

ith
 th

e O
tter 

su
rface 

sam
pler 

(O
SS 

4O
, 

m
esh 

size 
243 

m
icro

n
).

In
 A

ugust, 
tw

o 
research

 v
essels o

p
erated

 th
e 

S
vinoy 

sectio
n
 n

o
rth

 o
f C

ape 
S

tad
, 

tak
in

g
 th

e 
sam

e 
sta

tio
n
s 

and p
lan

k
to

n
 h

au
ls w

ith
 one h

o
u
r's d

elay
 in

 betw
een. 

C
on­

sid
erab

le 
d

ifferen
ces w

ere 
observed in

 p
lan

k
to

n
 volum

es 
and 

com
position.

1
.2

.3
 

In
 th

e b
ase 

lin
e

 in
v
e
stig

a
tio

n
s fo

r th
e 

o
il p

ro
sp

ectin
g
 program

m
e 

in
 N

orth
N

orw
ay, 

v
e
rtic

a
l h

au
ls 

200-0 m and 50-0 m
 

w
ere tak

en
 w

ith
 a J

.36, 
from

 th
e

w
eath

er 
sh

ip
 

"A
m

i" 
statio

n
ed

 at 
71°30'N

 19°00'E
 once 

a w
eek. 

T
he m

aterial h
as been 

w
orked up fo

llo
w

in
g
 m

ethods 
d
escrib

ed
 in

 e
a
rlie

r re
p
o
rts.

1
.2

.4
 

T
he 

o
il blow

-out at 
th

e B
ravo p

latfo
rm

 in
 

th
e E

k
o
fisk

 fie
ld

 in
 th

e N
orth

S
ea caused 

ex
tra w

ork. 
A larg

e num
ber o

f 
p
lan

k
to

n
 h

au
ls w

ere 
co

llected
and had to

 be g
iv

en p
rio

rity
 in

 w
orking up. 

In
 a

li, 
200 p

lan
k
to

n
 

sam
ples w

ere 
co

llec­
ted

 in
 v

e
rtic

a
l h

au
ls w

ith
 Juday n

ets 
and in

 h
o
rizo

n
tal h

au
ls w

ith
 O

SS p
lan

kto
n

 
sam

p
lers. 

T
he m

aterial h
as been w

orked up, 
and rep

o
rts p

rep
ared

.

1
.2

.5
 

In
v

estig
atio

n
s 

in
 co

n
n
ectio

n
 w

ith
 com

m
ercial 

ex
p
lo

itatio
n
 o

f 
zooplankton 

(C
alan

u
s) 

co
n
tin

u
ed

. 
O

ff B
ergen th

e p
lan

k
to

n
 in

 M
ay g

as 
abundant 

clo
se

to
 
th

e 
sh

o
re, 

40-70 m
l/m

 
? 

and fa
rth

e
r o

ffsh
o
re 

about 
30 m

l/m
 

.

In th
e M

asijo
rd

 n
o

rth
 o

f B
ergen v

ery
 h

ig
h
 co

n
cen

tratio
n
s w

ere-,0b
serv

ed
, 

esp
ecially

 
at 

th
e head o

f th
e fjo

rd
 w

here up to
 

500 m
l/m

 
, 

o
r 20-50 m

l/rr 
w

ere 
tak

en
 in

 th
e 

. 
upperm

ost 
5 m» 

T
he fig

u
res 

corresponded
 v

ery
 w

ell w
ith

 th
o
se o

b
tain

ed
 from

 th
e 

aq
u
acu

ltu
re 

statio
n
 at M

atredal 
in
 th

e M
asfjord w

here p
lan

k
to

n
 

sam
ples w

ere tak
en

 
d
a
ily

 from
 th

e 
seaw

ater in
le

t 
d
u
rin

g
 th

e w
hole y

ear.

T
he p

lan
k
to

n
 volum

es 
sta

rte
d
 to

 in
crease 

in
 th

e m
iddle 

o
f A

p
ril, 

reach
in

g
 a m

axim
um

 
o
f 

4O
-5O kg p

er 1000 to
n

s o
f 

seaw
ater and th

en
 d

ecreasin
g
 ab

ru
p
tly

 to
 

a m
inim

um
 at 

th
e 

end o
f th

e m
onth, 

p
o

ssib
ly

 because th
e fresh

w
ater ru

n
-o

ff from
 th

e 
electro

-p
o

w
er 

statio
n
 d

ecreased
.

1
.3
 

Ich
th

y
o

p
lan

k
to

n

1.3*1 
A

li fish
 eggs 

and larv
ae 

co
llected

 by th
e 

In
stitu

te
 

sin
ce 1976 have been 

id
e
n

tifie
d
 and reco

rd
ed

. 
T

his is p
a
rtly

 a com
ponent 

o
f a b

io
lo

g
ic

al base 
lin

e
 

stu
d
y p

reced
in

g
 a planned o

il 
ex

p
lo

itatio
n
 program

m
e 

on th
e 

co
n

tin
en

tal 
sh

e
lf.

T
he reco

rd
in

g
s 

aiso
 

go 
tow

ards an in
creased

 know
ledge 

about 
spaw

ning seaso
n
s 

and 
b
eh

av
io

u
r o

f th
e 

larv
ae 

o
f d

iffe
re

n
t 

fish
 
sp

ecies. 
A

bout 
4OOO 

sam
ples have been 

w
orked up 

sin
ce 

1976. 
T

he 
d

ata are 
reco

rd
ed
 on m

agnetic tap
e 

and are 
e
a
sily

 av
ailab

le 
v

ia a com
puter.
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2. 
U

n
iv

ersity
 o

f B
ergen. 

In
stitu

te
 
o
f M

arine B
iology

2.1 
T

he w
orking up 

o
f m

aterial 
from

 a sm
all 

lan
d
-lo

ck
ed

 fjo
rd

, 
F

au
skan

g
erp

o
llen

, 
h
as 

co
n
tin

u
ed

. 
T

he w
ork in

clu
d

es m
easuring o

f prim
ary p

ro
d
u
ctio

n
 in

 
sp

rin
g

and 
sum

m
er, 

th
e o

ccu
rren

ce 
and com

position o
f th

e m
eroplankton, 

and th
e d

iu
rn

al 
v
e
rtic

a
l m

ig
ratio

n
 o

f 
zooplankton in

 re
la

tio
n
 to

 g
razin

g
.

2
.2

 
T

he m
aterial 

sam
pled in

 
co

n
ju

n
ctio

n
 w

ith
 th

e N
orw

egian co
astal 

cu
rren

t 
p
ro

ject 
d
u
rin

g
 1976 

is b
ein

g
 w

orked up.

2
.3

 
M

odelling o
f th

e 
lan

d
-lo

ck
ed

 m
arine 

echo-system
 in

 L
in

d
âsp

o
llen

 h
as 

co
n
ti­

nued, 
in

 w
hich th

e 
estim

ated
 p

ro
d
u
ctio

n
 o

f p
h
y
to

p
lan

k
ton

 and zooplankton
occupy c

e
n

tra
l p

o
sitio

n
s.

2
.4

 
T

he 
in

v
e
stig

atio
n

s 
in

 K
o
rsfjo

rd
en
 
co

n
tin

u
e. 

T
he 

o
b

jectiv
e 

is to
 
o
b
tain

 a 
p

ictu
re 

o
f th

e p
ro

d
u
ctiv

ity
 o

f 
a w

est N
orw

egian fjo
rd

 by 
stu

d
y

in
g
 th

e v
aried

p
ro

d
u
ctio

n
 by d

iffe
re

n
t 

p
h
y
to

p
lan

k
to

n
 
size 

fra
ctio

n
s 

throughout 
th

e y
ear and th

e 
p
ro

d
u
ctio

n
 dependence on th

e lo
cal, m

ilieu
. 

T
his w

ill be 
co

o
rd

in
ated

 w
ith

 an in
v

e­
stig

a
tio

n
 o

f th
e 

e
ffe

c
t 

o
f h

erb
iv

o
res on th

e p
h

y
to

p
lan

k
to

n
 and w

ill 
form

 a p
art 

of 
a la

rg
e
r in

v
e
stig

a
tio

n
 in

to
 
th

e n
u

tritio
n
 o

f th
e p

elag
ic 

com
m

unity o
f K

o
rsfjo

rd
.

3» 
N

orw
egian 

In
stitu

te
 fo

r W
ater R

esearch 
(N

IV
A

), 
O

slo

3
.1

 
P

hyt o
p

lan
k

t on

3
.1

.1
 

E
u
tro

p
h
icatio

n
 e

ffe
c
ts 

in
 th

e 
O

slo
fjo

rd
 w

ere 
stu

d
ied

 by m
eans 

o
f 

ch
lo

ro
p

h
y

ll 
m

easurem
ents 

o
f 

q
u

a
n

tita
tiv

e 
fie

ld
 

sam
ples 

and grow
th p

o
te

n
tia

l 
experim

ents
in
 th

e lab
o

rato
ry

. 
Q

u
an

titativ
e 

sam
ples 

and n
et 

sam
ples w

ere 
aiso

 
co

llected
 and 

sto
red

 fo
r la

te
r an

aly
ses.

3
.1

.2
 

In
 o

rd
er to

 
stu

d
y p

o
llu

tio
n
 e

ffe
c
ts 

in
 th

e h
eav

ily
 p

o
llu

ted
 F

rie
rfjo

rd
 and 

su
rrou

n
d
in

g
 areas 

ch
lo

ro
p

h
y
ll m

easurem
ents w

ere m
ade 

o
f q

u
a
n
tita

tiv
e 

sam
ples,

w
hich w

ere 
aiso

 
co

llected
 and 

sto
red

 to
g
eth

er w
ith n

et 
sam

ples 
fo

r la
te

r treatm
en

t.

3
.1

.3
 

P
hytoplankton

 in
 th

e 
T

ro
sb

y
fjo

rd
 in

 B
am

ble w
as 

stu
d

ied
 by m

eans 
o
f q

u
an

tita­
tiv

e
 

ch
lo

ro
p

h
y

ll 
m

easurem
ents.

3
.1

.4
 

P
hytoplankton

 in
 th

e H
ellefjo

rd
 by K

ragerö w
as 

stu
d

ied
 by m

eans 
o
f q

u
an

tita­
tiv

e
 

ch
lo

ro
p

h
y

ll m
easurem

ents.

3
.2

 
Z

ooplankton

3.2
.1 

A
s p

art 
o
f th

e 
eu

tro
p
h
icatio

n
 
stu

d
ies in

 th
e O

slo
fjo

rd
 zooplankton 

sam
ples 

w
ere 

co
llected

 in
 th

e in
n
erm

o
st b

asin
, 

th
e B

unnefjord.

4
. 

U
n

iv
ersity

 o
f O

slo, 
In

stitu
te
 
o
f M

arine B
iology and L

im
nology

4
.1 

P
hytoplankton

4
.1

.1
 

P
h
y
to

p
lan

k
to

n S
urveys

4
.1

.1
.1

 
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 areas 

o
f cod 

and h
errin

g
 

(L
ofoten to

 M
ore) 

w
as 

co
n
tin

u
ed

, 
in
 co

llab
o
ratio

n
 w

ith
 th

e
M

arine R
esearch

 
In

stitu
te
 
o
f th

e F
ish

eries D
irecto

rate, 
B

ergen. 
T

his in
v
estig

atio
n

 
is p

art 
o
f th

e N
orw

egian 
IB

P/PM
 program

m
e. 

A rep
o
rt 

is 
in
 p

rep
aratio

n
 

(T
 B

raarud,
I N

ygaard)
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4
.1

.1
.2

P
h
y
to

p
lan

k
to

n w
as 

exam
ined as p

art 
of 

oceanographic 
su

rv
ey

s 
carried

 o
u
t 

in
 

co
n
n
ectio

n
 w

ith
 th

e h
y

d
ro

electric p
o
w

er-p
lan

t 
p

ro
jec

ts. 
T

he 
fin

a
l 

rep
o
rt 

o
f 

a survey
 in

 th
e R

yfylke F
jo

rd
s is in

 p
rep

aratio
n
 
(i N

ygaard)

4
.1

.1
.3

A rep
o
rt 

on th
e 

sum
m

er and autum
n p

h
y
to

p
lan

k
to

n
 o

f N
ordâsvatn, 

a lan
d

-lo
ck

ed
 

fjo
rd

 n
ear B

erg
en

, is 
in

 p
rep

aratio
n
 

(K
 T

angen).

4
.1

.1
.4

A 
survey o

f d
in

o
fla

g
ellate

 
cy

st 
d
istrib

u
tio

n
 alo

n
g th

e N
orw

egian C
oast 

is 
in
 p

ro
g
ress 

(B
 D

ale).

4
.1

.2
S

p
ecial 

P
hytoplankton 

S
tu

d
ies

4
.1

.2.1
T

axonom
ic 

stu
d
ies on co

cco
lith

o
p
h
o
rid

s, 
by m

eans 
o
f tran

sm
issio

n
 and 

scan­
n
in

g
 electro

n
 m

icroscopy, 
w

ill be 
co

n
tin

u
ed
 

(K
 R G

aarder)

4
.1

.2.2
M

orphology, 
taxonom

y, 
and d

istrib
u
tio

n
 o

f m
arine p

lan
k
to

n
 diatom

s w
ere 

stu
d
ied

 by m
eans 

o
f lig

h
t 

and electro
n
 m

icroscopes 
(G
 R H

asle).

4
.1

.2
.3

In
flu

en
ce 

o
f grow

th co
n
d
itio

n
s 

on diatom
 fru

stu
le
 m

orphology w
as 

in
v
e
sti­

g
ated

 
(E
 S

y
v

ertsen
).

4
.1

.2
.4

A
n in

v
estig

atio
n
 
o
f th

e 
annual 

cy
cle 

o
f 

silic
o

n
 in

 th
e w

ater and p
lan

kto
n

 
o
f th

e 
O

slo
fjo

rd
 w

as begun. 
S

tu
d
ies w

ere 
co

n
tin

u
ed
 on th

e n
u

trien
t 

sta
tu

s 
o
f O

slo
fjo

rd
 p

h
y
to

p
lan

k
to

n
 as 

ev
alu

ated
 by v

ario
u
s p

h
y

sio
lo

g
ical 

and b
io

­
chem

ical 
c
rite

ria
 

(E
 P

aasche, 
stu

d
en

ts).

4
.1

.2.5
E

xperim
ents  on th

e 
su

ita
b

ility
 o

f w
ater in

 th
e 

in
n
er O

slo
fjo

rd
 as a grow

th 
m

edium
 fo

r rep
resen

tativ
e p

lan
k
to

n
 alg

ae w
ere 

concluded 
(E
 P

aasch
e).

4
.1

.2
.6

A rep
o
rt 

on d
in

o
flag

e
lla

te m
ass o

ccu
rren

ce 
asso

ciated
 w

ith
 fish

 k
ills

 alo
n

g 
th

e N
orw

egian w
est 

co
ast h

as been p
u

b
lish

ed
 

(k T
angen).

4
.1

.2
.7

T
axonom

y and m
orphology o

f 
d

in
o
fla

g
e
lla

te
s w

ere 
stu

d
ied

 by m
eans o

f lig
h
t 

and tran
sm

issio
n
 and 

scanning
 electro

n
 m

icroscopes 
(j T

hrondsen, 
B D

ale, 
Z 

T
angen).

4
.1

.2
.8

S
m

aller fie
ld
 in

v
estig

atio
n
s w

ere 
carried

 out 
on p

h
y
to

p
lan

k
to

n
 com

position 
and d

istrib
u

tio
n
 at 

sev
eral 

in
sh

o
re 

lo
c
a
litie

s in
 
so

u
th

ern
 N

orw
ay, 

o
u

tsid
e 

th
e 

O
slo

fjo
rd
 area 

(S
tu

d
en

ts, 
sta

ff).

4
.1

.2
.9

D
in

o
flag

ellate bloom
s w

ere 
stu

d
ied

 in
 
en

clo
sed

 w
ater colum

ns 
("p

la
stic

 b
ag

s") 
(Z
 T

angen).

4
.1

.2
.1

0
 
In

v
estig

atio
n
 o

f th
e 

ro
le 

o
f cy

sts in
 to

x
ic d

in
o
ila

g
e
lla

te
 bloom

s is in
p
ro

g
ress. 

(B D
ale, 

in
 co

o
p
eratio

n
 w

ith
 B

igelow
 In

stitu
te
 fo

r O
cean S

cien
ces).

PROGRAM
M

E fo
r 1977

In
v
estig

atio
n
s m

entioned above 
(i d, 

II 
a, 

b
, 

c, 
d, 

g, 
h
, 

i, 
and j) 

w
ill be 

co
n
tin

u
ed

. 

PROGRAM
M

E fo
r 1978

O
f th

e 
in

v
e
stig

atio
n

s m
entioned above th

e 
fo

llo
w

in
g
 w

ill be 
co

n
tin

u
ed

: 
4
.1

.1
.4

. 
4
.1

.2
.1

; 
4
.1

.2.2
; 

4.1
.2

.3
; 

4
.1

.2
.4

; 
4
.1

.2
.7

; 
4

.1
.2

.8
; 

4
.1

.2
.9

; 
4

-1
.2

.10.
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4
.2

Z
ooplankton

A
li 

th
e 

in
v
e
stig

a
tio

n
s m

entioned in
 th

e rep
o
rt 

o
f 1976 w

ere 
co

n
tin

u
ed 

in
 1977.

5.
U

n
iv

ersity
 o

f T
rom

sö, 
In

stitu
te
 

o
f B

iology and G
eology and

M
arine B

io
lo

g
ical 

S
tatio

n

5
.1

P
hytoplankton

5
.1

.1
S

tu
d
ies o

f prim
ary p

ro
d

u
ctio

n
, 

stan
d

in
g
 cro

p
, 

as w
ell 

as th
e 

abundance 
and 

sp
ecies 

com
position o

f p
h
y
to

p
lan

k
to

n
 w

ere 
co

n
tinu

ed
 in

 1977* 
In

v
e
sti­

g
atio

n
s w

ere m
ade 

contem
poraneously o

f tem
p

eratu
re, 

sa
lin

ity
, 

sta
b
ility

, 
lig

h
t, 

and p
a
rtic

u
la

te
 m

aterial, 
(in

st. 
B

io
l. 

& G
eo

l.)

5
.1

.2
P

h
y
to

p
lan

k
to

n 
stu

d
ies w

ere 
conducted in

 Skjom
en fjo

rd
 at 

th
e 

sam
e 

sta
tio

n
s 

as th
e 

zooplankton 
stu

d
ies. 

S
am

ples w
ere tak

en
 at 

8 
d

ep
th

s from
 0-75 m 

to
 

stu
d
y
 
sp

ecies 
com

position and 
seaso

n
al v

a
ria

b
ility

 fo
r la

te
r com

parison 
w

ith
 re

su
lts 

from
 1970-1975 

(M
arine B

io
lo

g
ical 

S
ta

tio
n
).

5
.2

Z
ooplankton

5
.2

.1
E

co
lo

g
ical 

stu
d
ies 

o
f 

zooplankton p
o
p
u
latio

n
 dynam

ics and p
ro

d
u
ctio

n
 in

B
aisfjo

rd
, 

sta
rte

d
 in

 1976, 
have been co

n
tin

u
ed
 d

u
rin

g
 1977« 

In
v
estig

atio
n
s

o
f 

seaso
n
al 

changes 
in

 b
asic b

io
chem

ical body com
ponents 

and 
"co

n
d
itio

n
" o

f th
e 

zoo­
p
lan

k
to

n
 have been extended and in

clu
d
e 

C
alanus fin

m
arch

icu
s, 

S
a
g
itta eleg

an
s, 

M
etrid

ia lo
n

g
a, 

T
hysanoessa in

erm
is, 

T
. 

ra
sc

h
ii, 

and M
eganyctiphanes n

o
rv

eg
ica. 

Zoo­
p
lan

k
to

n
 

sound 
sc

atte
rin

g
 lay

ers 
are b

ein
g
 exam

ined u
sin

g
 S

im
rad EK

 120A
 and EK

 58A 
echosounders 

coupled w
ith

 a S
case 

ech
o

in
teg

rato
r 

system
. 

S
tu

d
ies have 

aiso
 been 

sta
rte

d
 on h

y
p

erb
en

th
o

s, 
w

hich in
clu

d
e 

a ric
h
 zooplankton 

com
ponent 

(in
st. 

B
io

l. 
&

G
eo

l.).

5
.2

.2
T

he in
flu

en
ce 

o
f crude 

o
il 

and o
il 

d
isp

ersan
ts is b

ein
g
 in

v
estig

ated
 on 

zo
o

p
lan

k
to

n
, 

esp
ecially

 sea-u
rch

in
 larv

ae, 
fish

 larv
ae, 

and copepods.
(in

st. 
B

io
l. 

& G
eo

l.)

5
.2

.5
In
 1977 

a 5 y
ear 

sam
pling program

m
e u

sin
g
 v

e
rtic

a
l 

zooplankton h
au

ls w
as 

sta
rte

d
 in

 Skjom
en fjo

rd
. 

It 
in

clu
d

es 
a stu

d
y o

f 
24-hour and 

seaso
n
al 

v
a
ria

b
ility

 in
 th

e 
zooplankton

 com
m

unity and d
etectio

n
 o

f 
changes in

 
stan

d
­

in
g
 sto

ck
 and co

m
p
o
sitio

n
. 

T
he 

re
su

lts 
are b

ein
g
 com

pared w
ith

 th
o
se 

from
 

I97O
-I975 conducted b

efo
re 

th
e b

u
ild

in
g
 o

f 
a h

y
d
ro

electrical pow
er p

lan
t, 

w
hich w

as 
fin

ish
ed

 in
 1976 

(M
arine B

io
lo

g
ical 

S
tatio

n
).

6.
U

n
iv

ersity
 o

f T
rondheim

, 
B

io
lo

g
ical 

S
tatio

n

6
.1

P
hyt o

p
lan

k
t on

6
.1

.1
T

he 
chem

ical 
com

position o
f a pure bloom

 o
f S

keletonem
a costatum

 in
 th

e 
T

rondheim
sfjord w

as 
in

v
estig

ated
 in

 M
arch - A

p
ril. 

T
his 

in
v
e
stig

a
tio

n
 aiso

 
in

clu
d
ed

 m
easurem

ents o
f th

e 
a
c
tiv

ity
 o

f b
a
c
te

ria liv
in

g
 on 

e
x

tra
c
e
llu

la
r 

p
ro

d
u
cts ex

creted
 by S

keletonem
a.
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6
.1

.2
 

T
he 

chem
ical 

com
position o

f n
a
tu

ral 
com

m
unities 

o
f d

in
o
flag

e
lla

tes 
and 

co
cco

lith
o
p
h
o
rid

s h
as been in

v
estig

ated
 on w

eekly 
cru

ises in
 th

e 
T

rond- 
h
eim

sfjo
rd
 in

 A
ugust 

- 
O

ctober.

6
.1

.3
 

T
he 

chem
ical 

com
position o

f lab
o
rato

ry
 cu

ltu
res 

of th
e 

co
cco

lith
o

p
h

o
rid

 
E

m
ilian

ia h
u
x
ley

i 
and th

e 
d

in
o

flag
e
lla

te A
m

phidinium
 c

a
rte

ri h
as been 

stu
d
ied

 as 
a fu

n
ctio

n
 o

f n
u

trien
t 

d
eficien

cy
.

6
.1

.4
 

T
he grow

th ra
te
 
o
f v

ario
u

s 
diatom

 sp
ecies h

as been m
easured as 

a fu
n
ctio

n
 

o
f th

e 
lig

h
t 

regim
e 

in
 o

u
td

o
o
r d

ia
ly

sis 
cu

ltu
res in

 O
ctober - D

ecem
ber.

PU
BLICA

TIO
N

S

S
akshaug, 

E
., 

1977* 
L

im
itin

g
 n

u
trien

ts 
and m

axim
um

 grow
th ra

te
s fo

r diatom
s 

in
 

N
arrag

an
sett B

ay. 
J. 

exp. 
m

ar. 
B

io
l. 

E
co

l, 
v

o
l. 

_28, 
109-123.

S
akshaug, 

E
. 

& 0. 
H

olm
-H

ansen, 
1977« 

C
hem

ical 
com

position o
f 

S
keletonem

a costatum
 

(G
-rev.) 

C
leve 

and P
avlova 

(M
onochrysis)lu

th
e
ri 

(D
roop) 

G
reen as 

a fu
n
ctio

n
 o

f n
itra

te
­

p
h
o
sp

h
ate-, 

and iro
n
-lim

ited
 grow

th. 
Ib

id
. 

2^., 
1-34«

M
yklestad, 

S
., 

1977« 
P

ro
d

u
ctio

n
 o

f 
carb

o
h
y
d
rates by m

arine p
lan

k
to

n
ic 

diatom
s. 

II. 
In

flu
en

ce o
f th

e 
n
/p
 ra

tio
 
in
 th

e grow
th m

edium
 on th

e 
assim

ilatio
n
 ratio

., 
grow

th 
ra

te
, 

and p
ro

d
u
ctio

n
 o

f 
c
e
llu

la
r and e

x
tra

c
e
llu

la
r carb

o
h
y
d
rates by C

haetoceros 
a
ffin

is v
ar. 

w
ille

i 
(G

ran) 
H

u
sted

t 
and S

keletonem
a costatum

 
(G

rev
.) 

C
leve. 

Ib
id

.
29, 

161-179 «

P
oland

(K
 S

iu
d
zirisk

i)

B
a
ltic

 
S

ea F
ish

eries 
In

stitu
te
 
in
 G

dynia

T
he 

lo
n

g
-term

 and 
com

plex o
b
serv

atio
n
s 

on h
y
d
ro

g
rap

h
ic 

co
n
d
itio

n
s 

and p
lan

k
to

n
 

w
ere 

co
n

tinu
ed

 in
 1977 in

 th
e 

so
u

th
ern

 B
a
ltic 

on 
stan

d
ard

 
sta

tio
n
s 

alo
n

g th
e 

tran
se

ct 
th

ro
u
g
h
 A

rkona S
ea, 

B
ornholm

 B
asin, 

S
lupsk F

urrow
 and G

uii 
o
f G

dansk.

T
he research

 in
clu

d
ed

, 
ap

art 
from

 h
y
d
ro

g
rap

h
ic 

co
n
d
itio

n
s, 

o
b

serv
atio

n
s 

o
n
:- 

prim
ary 

p
ro

d
u
ctio

n
 in

te
n

sity
, 

and co
n

cen
tratio

n
 o

f 
ch

lo
ro

p
h

y
ll, 

m
easured w

ith
 
stan

d
ard

 m
ethods

- 
q

u
a
n
titativ

e 
and q

u
a
lita

tiv
e
 
d

istrib
u
tio

n
 o

f p
h
y
to

-, 
zo

o
-, 

and 
ich

th
y

o
p

lan
k

to
n

 
u
sin

g
 H

ensen, 
B

ongo, 
N

ansen, 
and C

openhagen n
e
ts;

- 
zooplankton biom

ass 
determ

ined by v
o
lu

m
etric m

ethod.

S
am

ples w
ere 

co
llected

 every m
onth, 

except 
fo

r Jan
u
ary

 and Ju
n

e, 
at 

25 
sta

tio
n
s fo

r 
p
lan

k
to

n
 
stu

d
ies 

and at 
42 

sta
tio

n
s fo

r h
y
d
ro

g
rap

h
ic 

o
b
serv

atio
n
s.
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In
stitu

te
 
o
f 

O
ceanography o

f th
e G

dansk U
n
iv

ersity

M
o
n
ito

rin
g o

f in
flu

en
ce 

o
f eu

tro
p
h
icatio

n
 on G

ulf o
f G

dañsk b
io

cen
o
sis w

as 
carried

 
o

u
t m

onthly at 
15 

sta
tio

n
s by m

eans o
f 

stan
d
ard

 m
ethods. 

S
tu

d
ies w

ere fo
cu

ssed
 on 

th
e fo

llo
w

in
g
 p

aram
eters

- 
C

h
lo

ro
p
h
y
ll 

co
n
ten

t 
in
 th

e 
su

rface 
lay

er to
 

15 m
 d

ep
th

,

- 
com

position and abundance 
o
f p

h
y

to
p

lan
k

to
n
 and zooplankton,

- p
h
o
to

sy
n
th

esis in
 re

la
tio

n
 to

 
th

e 
lig

h
t 

in
te

n
sity

 
(lab

o
rato

ry
 
stu

d
ies)

- 
d

istrib
u

tio
n
, 

co
m

p
o
sitio

n
, 

abundance 
and biom

ass 
o
f p

h
y

to
- 

and 
zoobenthos 

(ex
clu

d
in

g
 

m
eio

fau
n

a).

S
tu

d
ies on cru

stacean
s 

(C
rangon C

rangon, 
N

eom
ysis in

te
g

e
r, 

G
am

m
aridae) 

as food fo
r 

com
m

ercial fish
 w

ith em
phasis on th

e
ir b

io
lo

g
y
, 

b
io

chem
ical 

com
position and c

a
lo

ric 
v

alu
e in

 a y
early

 cy
cle w

ere c
a
rrie

d
 out 

on th
e b

a
sis o

f fie
ld

 o
b

serv
atio

n
 and 

lab
o
rato

ry
 ex

p
erim

en
t.

E
x

p
erim

en
tal 

stu
d

ies 
on rep

ro
d
u
ctio

n
 and developm

ent 
o
f 

la
rv

a
l 

stag
es 

o
f cockle 

(C
ardium

 sp
.) 

w
ere 

done 
in

 1977«

N
orth S

ea

S
ea F

ish
eries 

In
stitu

te
 in

 G
dynia

A
s 

in
 p

rev
io

u
s y

ears 
la

rv
al h

errin
g
 w

ere 
sam

pled in
 

S
eptem

ber. 
F

or th
e firs

t 
tim

e 
m

/t 
"B

irk
u

t" w
as w

orking w
ith

in
 th

e 
scope 

o
f 

IC
ES 

"In
tern

atio
n
al H

errin
g
 L

arvae 
S

urvey".

S
am

pling w
as 

carried
 out 

on 89 
sta

tio
n
s in

 th
e 

area 56° 
- 

58°N
 and 00° 

- 
03°50,W

 
u

sin
g
 G

u
ii 

III 
sam

plers 
su

p
p

lied
 on b

o
ard by M

arine L
ab

o
rato

ry in
 A

berdeen.

S
am

ples o
f w

ater w
ere tak

en
 fo

r d
eterm

in
atio

n
 o

f 
sa

lin
ity

 from
 th

e 
su

rface 
and n

ear­
bottom

 la
y

e
r. 

T
em

perature w
as m

easured by m
eans 

o
f B

T.

P
o
rtu

g
al

(A
 R

ib
eiro

, 
T N

eto)

1. 
P

lan
k

to
n

U
pkeep o

f th
e p

h
y
to

p
lan

k
to

n
 cu

ltu
res 

sto
ck
 
(p

h
y
to

fla
g
e
lla

te
s, 

diatom
s, 

d
in

o
fla

g
ellate

s, 
C

h
lo

ro
p
h
y
cea); 

developm
ent 

o
f ten

 lite
r's

 m
onoalgal 

cu
ltu

res to
 feed

 th
e 

zooplankton 
sto

ck
 c

u
ltu

re
s. 

- 
(M

 A Sam
payo).

U
pkeep 

o
f th

e 
zooplankton 

cu
ltu

res 
sto

ck
s 

(copepods and ro
tife

rs) 
at 

th
e lab

o
rato

ry
.

(M
 H V

ilela
).

C
o
n
tin

u
atio

n
 o

f th
e 

stu
d

y o
f p

h
y

to
- 

and 
zooplankton 

sam
ples 

co
llected

 from
 M

arch 
till D

ecem
ber 1977 

in
 th

e 
"M

usgos" 
fish

p
o

n
d
 on th

e rig
h
t 

sid
e 

o
f 

Sado 
estu

ary
.

(M
 H V

ilela
 and M

 A Sam
payo).
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S
tudy o

f th
e 

zooplankton 
sam

ples from
 L

agoa de 
Ö

bidos 
(F

oz 
do A

relho) 
co

llected
 

d
u

rin
g
 th

e y
ear 1977* 

(T
 N

eto 
and I de P

aiv
a).

C
o

n
tin

u
atio

n
 o

f th
e 

stu
d

y o
f th

e 
zooplankton, 

m
ainly copepods 

and S
iphonophora, 

co
llected

 by th
e RV 

"G
 0 

S
ars" 

SW
 o

f P
o

rtu
g
al 

and at 
th

e A
zores 

in
 N

ovem
ber/D

ecem
ber 

1975, 
w

ith
 a Juday n

e
t. 

(i de 
P

aiv
a and T N

eto
).

2. 
B

enthos

Q
u
alitativ

e 
and q

u
a
n

titativ
e b

io
cen

o
tic 

stu
d
ies in

 rocky and m
o
tile 

su
b

stra
cts, 

m
ainly from

 in
fra

- 
and c

irc
a
litto

ra
l 

zones. 
E

stim
ates 

o
f biom

ass. 
(L
 S

aldanha e
t 

al)

P
relim

in
ary

 catch
es w

ere m
ade 

in
 Sado 

estu
ary

 in
 o

rd
er to

 
reco

g
n

ize b
en

th
ic form

s 
from

 
sh

allo
w
 b

o
tto

m
s. 

(A
 R

ib
eiro

).

B
asic 

stu
d
ies 

in
 th

e 
co

astal 
zone 

o
ff S

in
es 

and L
agoa de 

S
t.° A

ndré 
(an

aly
sis of 

m
aterial 

co
llected

 in
 M

arch-S
eptem

ber 1974)«

A
ssessm

ent 
o
f b

en
th

ic fau
n
a in

 th
e 

co
astal 

zone 
o
ff S

in
es 

(M
ay-D

ecem
ber 1977)

3. 
O

u
tsid

e th
e 

IC
ES R

egion

"S
ur la

 p
résen

ce à l
’île

 
de 

S
ain

t 
H

élène du C
opépode H

arp
actico

id
e P

o
rcellid

iu
m

 
clavigerum

 P
esta” R

ev, 
Z

ool. 
A

fr., 
91C4)» 

R M
arques.

S
pain

N
o 

rep
o

rt 
receiv

ed

Sw
eden

(L
 H

em
ro

th
, 

H H
allb

äck
)

G
u
ii o

f B
o

th
n

ia

In
 th

e neighbourhood o
f th

e F
orsm

ark n
u
clear pow

er p
la

n
t, 

sam
ples fo

r d
eterm

in
atio

n
 

o
f p

rim
ary p

ro
d

u
ctio

n
, 

ch
lo

ro
p

h
y

ll, 
p
h
y
to

p
lan

k
to

n
, 

m
icro

-zo
o
p
lan

k
to

n
 and m

esozoo­
p
lan

k
to

n
 w

ere 
tak

en
 th

ree 
tim

es p
er m

onth by th
e U

n
iv

ersity
 o

f U
ppsala.

B
a
ltic p

ro
p

er

In
 th

e A
skö 

area, 
w

eekly 
sam

pling from
 th

e A
skö 

lab
o
rato

ry
 h

as been c
a
rrie

d
 out 

fo
r 

a num
ber o

f p
aram

eters, 
e.g

. 
p

rim
ary p

ro
d
u
ctio

n
, 

secondary p
ro

d
u

ctio
n

, 
ch

lo
ro

p
h
y
ll 

co
n

ten
t, 

d
istrib

u
tio

n
 o

f p
elag

ic b
a
c
te

ria
, 

p
h
y
top

lank
to

n
, 

m
icrozooplankton and 

m
esozooplankton. 

Ich
thy

o
p
lank

to
n
 h

as been 
co

llected
 
in

 h
au

ls w
ith

 a B
ongo-net.

A
t 

th
e 

In
stitu

te
 
o
f M

arine R
esearch

 in
 L

y
sek

il, 
th

e 
re

su
lts 

from
 th

e 
lo

n
g
-term

 
stu

d
ies 

o
f B

a
ltic o

ff-sh
o
re p

lan
k
to

n
 h

as been 
com

piled and p
u
b
lish

ed
.

O
resund and K

atteg
at

In
 co

o
p

eratio
n
 w

ith D
enm

ark 
(B

elt p
ro

je
c
t), 

reg
u
lar 

sam
pling fo

r p
rim

ary p
ro

d
u

ctio
n

, 
ch

lo
ro

p
h
y
ll 

and p
h
y
to

p
lan

k
to

n
 com

position h
as been carried

 out 
in
 th

e 
O

resund. 
T

he 
U

n
iv

ersity
 o

f L
und h

as been resp
o
n
sib

le fo
r th

e m
easurem

ents.
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O
n a tran

se
ct betw

een G
öteborg and F

red
rik

sh
av

n
, 

p
h
y
to

p
lan

k
to

n
 and 

zooplankton have 
been 

sam
pled 21 

tim
es d

u
rin

g
 1977 

in
 

co
n
n
ectio

n w
ith

 h
y
d
ro

g
rap

h
ic 

ex
p
ed

itio
n
s 

carried
 

o
u
t by th

e F
ish

ery
 B

oard o
f 

Sw
eden.

S
kagerrak

D
uring 1977 

a num
ber o

f 
ich

th
y

o
p

lan
k

to
n
 

sam
ples have been tak

en
 d

u
rin

g
 o

rd
in

ary
 

fish
e
ry
 ex

p
ed

itio
n
s 

in
 th

e 
S

kagerrak and K
atteg

at 
area. 

T
he g

ears used have m
ostly 

been B
ongo-net 

and IK
M

T. 
S

p
ecial 

in
te

re
st 

has been la
id
 on e

e
l, 

h
errin

g
 and 

sp
rat 

larv
ae. 

A
li 

ex
p
ed

itio
n
s have been 

arran
g
ed

 by th
e 

In
stitu

te
 
o
f M

arine R
esearch in

 
L

y
sek

il.

In
 th

e 
autum

n o
f 1977, 

a research
 p

ro
ject 

co
v
erin

g
 th

e p
elag

ic 
echosystem

 in
 th

e 
G

u
llm

arsfjo
rd
 w

as 
sta

rte
d
 
at 

th
e 

In
stitu

te
 
o
f M

arine 
R

esearch. 
W

eekly m
easurem

ents 
o
f hydrography, 

cu
rren

ts, 
lig

h
t, 

p
rim

ary p
ro

d
u
ctio

n
, 

ch
lo

ro
p
h
y
ll 

and 
com

position 
o
f p

elag
ic 

fau
n
a and flo

ra
 
(in

clu
d
in

g
 ich

th
y

o
p

lan
k

to
n

) 
have been 

carried
 o

u
t.

M
olluscs

T
he 

cu
ltu

re 
ex

p
erim

en
ts 

on M
y
tilu

s 
ed

u
lis 

sta
rte

d
 in

 1976 
on th

e 
S

w
edish w

est 
co

ast 
have been 

su
ccessfu

l 
and th

e 
stu

d
ies 

on 
se

ttlin
g
, 

grow
th, 

p
red

atio
n
 and h

an
d

lin
g
 th

e 
m

u
ssels w

ill 
In

crease.

B
enthos

D
iving stu

d
ies 

on th
e 

e
ffe

c
ts o

f w
ater d

isch
arg

e from
 n

u
clear pow

er sta
tio

n
s, 

p
etro

­
chem

ical 
in

d
u
strie

s 
and fish

 p
ro

cessin
g
 p

la
n
ts on m

acrobenthos w
ere 

co
n
tin

u
ed

.

U
nited K

ingdom
 

E
ngland 

and W
ales

(D
 J G

arrod)

1. 
L

ow
estoft 

F
ish

eries L
ab

o
rato

ry
, 

L
ow

estoft

A
. 

N
orth S

ea S
tu

d
ies

(i) 
A

nalyses 
o
f m

aterial 
co

llected
 
in
 a y

ear round 
series 

o
f 

su
rv

ey
s 

o
ff th

e n
o

rth
­

east 
co

ast 
of 

E
ngland in

 1976 have been rep
o
rted

 fo
r p

u
b

licatio
n
 in

 A
nnales 

B
io

lo
g
iq

u
es. 

T
hese 

reco
rd
 th

e 
d

istrib
u
tio

n
 and abundance 

o
f fish

 eggs 
and larv

ae 
w

ith
 asso

ciated
 o

b
serv

atio
n
s 

on th
e 

environm
ent, 

p
rim

ary p
ro

d
u
ctio

n
 

(ch
lo

ro
p
h
y
ll 

a) 
and p

relim
in

ary
 estim

ates 
o
f 

zooplankton biom
ass. 

T
hese 

d
ata w

ill 
be m

ade 
av

ailab
le 

fo
r com

parison w
ith

 th
e re

su
lts 

of 
th

e 
in

te
rn

atio
n
a
l FLEX

 program
m

e. 
T

he 
inform

a­
tio

n
 is 

aiso
 b

ein
g
 used

 in
 th

e 
developm

ent 
o
f a tw

o-dim
ensional m

odel 
o
f prim

ary 
and 

secondary p
ro

d
u
ctio

n
 to

 
in

v
e
stig

a
te th

e b
io

lo
g
ical 

sig
n
ifican

ce o
f 

'p
a
tch

in
ess’ 

and 
zooplankton p

o
p

u
latio

n
 
sta

b
iliz

in
g
 m

echanism
s.
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(ii) 
A

n 
estim

ate 
o
f th

e 
d

istrib
u

tio
n
 o

f v
e
rtic

a
l 

tid
a
l m

ixing in
 th

e N
orth S

ea has 
been m

ade 
(IC

E
S 

C
.M

. 
1

9
7

6
/C

:l). 
T

his 
g

iv
es 

som
e 

in
d

icatio
n
 o

f th
e lik

e
ly

 po­
sitio

n
 o

f th
erm

al 
fro

n
ts betw

een 
stra

tifie
d
 

and w
ell m

ixed w
ater. 

T
herm

al 
in

fra-re
d

 
sa

te
llite

 
im

agery fo
r 1976 

and 
1977 

confirm
s th

a
t, 

in
 th

e 
zone 

o
f in

te
re

st, 
th

e 
W

est 
C

en
tral N

orth S
ea, 

th
e m

ost 
lik

e
ly
 reg

io
n
 fo

r a p
e
rsiste

n
t 

featu
re 

is 
o
ff 

F
lam

borough H
ead, 

on th
e n

o
rth

-east 
co

ast 
o
f B

rita
in

.

A cru
ise in

 A
ugust 

1977 
confirm

ed th
e g

en
eral 

stra
tific

a
tio

n
 p

ic
tu

re in
 th

is 
axea 

and found a w
eak su

rface 
fro

n
t w

ith
 an asso

ciated
 
ch

lo
ro

p
h
y
ll 

a and n
u

trien
t 

d
is

tri­
b
u

tio
n

. 
T

he 
featu

re w
as n

e
ith

e
r as 

stro
n
g
 n

o
r as 

ex
ten

siv
e 

as 
e
a
rlie

r 
sa

te
llite

 
im

agery 
su

g
g

ested
, 

b
u
t 

th
is 

is p
ro

b
ab

ly due 
to
 
th

e 
laten

ess 
o
f th

e 
cru

ise 
in
 w

hat 
w

as in
 

any 
case 

a p
o
o
r y

ear fo
r 

su
rface w

arm
ing.

A 
second cru

ise 
in

 M
ay/june 

1978 hopes to
 m

ake 
a sim

ilar 
survey w

hen th
e 

fro
n

t 
is 

in
 

its
 
early

 developm
ent 

stag
es. 

M
ore 

em
phasis w

ill be p
laced

 upon th
e v

e
rtic

a
l 

d
is

tri­
b
u
tio

n
 o

f 
ch

lo
ro

p
h

y
ll 

a, 
p

a
rtic

u
la

rly
 w

ith
in
 th

e 
recen

tly
 form

ed th
erm

o
clin

e, 
aug­

m
ented w

ith
 o

b
serv

atio
n
s on p

a
rtic

le
 

size freq
u
en

cy
 d

istrib
u
tio

n
s 

reco
rd

ed
 by an 

o
n
-lin

e H
IA

C p
a
rtic

le
 
co

u
n
tin

g
 system

.

(iii) 
RV "C

o
rella" 

c
a
rrie

d
 out 

tw
o 

cru
ises w

ith
in
 th

e 
In

te
rn

a
tio

n
a
l H

errin
g
 L

arv
al 

su
rv

ey
s and RV 

"C
iro

lan
a" 

carried
 o

u
t 

th
e firs

t 
o
f w

hat 
is in

ten
d
ed

 to
 be 

an
annual 

(A
ugust) 

survey o
f N

orth S
ea dem

ersal reso
u
rces. 

T
hese 

cru
ises 

are to
 
estab

­
lish

 a tim
e 

series 
o
f 

sto
ck

 estim
ates independent 

o
f 

com
m

ercial 
fish

ery
 d

ata, 
w

hich 
m

ay aiso
 be 

relev
an

t 
to
 problem

s 
in

 b
io

lo
g
ical 

oceanography.

B
. 

W
estern A

pproaches

F
ive ich

th
y
o

p
lan

k
to

n
 

surveys w
ere 

conducted alo
n

g th
e w

estern
 edge 

o
f th

e 
co

n
tin

en
­

ta
l 

sh
elf 

45°N
-54°N

 in
 
co

n
ju

n
ctio

n
 w

ith
 F

rench sc
ie

n
tists. 

T
he p

rim
ary o

b
jectiv

e 
w

as 
to
 

d
eterm

in
e th

e 
seaso

n
al 

d
istrib

u
tio

n
 and abundance 

o
f m

ackerel 
eggs to

 
estim

ate 
th

e 
ad

u
lt 

sto
ck

 o
f 

'w
estern

' 
m

ackerel 
fo

r m
anagem

ent p
u
rp

o
ses. 

R
esu

lts have been 
rep

o
rted

 to
 
th

e 
IC

ES M
ackerel W

orking G
roup. 

T
he 

surveys w
ere 

su
p
p
o
rted by ex

p
eri­

m
ental 

stu
d
ies 

o
f th

e 
developm

ent 
o
f m

ackerel 
and m

o
n

ito
rin

g
 o

f th
e h

y
d
ro

g
rap

h
ic 

and 
b
io

lo
g
ic

al 
environm

ent. 
P

a
rtic

le
 

size freq
u
en

cy
 d

istrib
u
tio

n
s 

o
f ch

lo
ro

p
h

y
ll 

a 
d
em

o
n
strate 

in
creased

 le
v

e
ls o

f b
io

lo
g
ical 

a
c
tiv

ity
 in

 th
e v

ic
in

ity
 o

f 
'fro

n
ta

l' 
system

s 
in
 th

e 
area.

C
. 

Irish
 S

ea

A com
parative 

stu
d
y is b

ein
g
 u

n
d
ertak

en o
f th

e p
h

y
sical 

fa
cto

rs 
co

n
tro

llin
g
 prim

ary 
p

ro
d

u
ctio

n
 in

 th
e 

Irish
 S

ea and in
 th

e 
so

u
th

ern
 N

orth S
ea to

 
ex

p
lain

 
and confirm

 th
e 

ap
p
aren

t 
re

la
tiv

e
ly

 low
 p

ro
d
u
ctiv

ity
 o

f th
e 

Irish
 S

ea. 
T

his 
stu

d
y
 w

as begun in
 1977 

and is 
ex

p
ected to

 be 
at 

a rep
o
rt 

stag
e 

in
 1979*

D
. 

E
xperim

ental 
S

tu
d

ies

S
tu

d
ies 

o
f th

e 
developm

ent 
ra

te
s 

o
f 

selected
 
sp

ecies 
o
f fish

 and 
zooplankton are b

ein
g

 
co

n
tinu

ed
 to

 p
ro

v
id

e 
a b

a
sis fo

r q
u

a
n
tita

tiv
e 

estim
atio

n
 o

f p
ro

d
u

ctio
n
 ra

te
s from

 
fie

ld
 

survey d
ata.

E
. 

C
u

rren
t 

and F
u
tu

re Program
m

e

(i) 
S

tu
d
ies o

f b
io

lo
g

ical p
ro

d
u

ctiv
ity

 in
 th

e v
ic

in
ity

 o
f h

y
d
ro

g
rap

h
ic 

'fro
n

ts' 
w

ill be 
co

n
tin

u
ed

.
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(ii) 
P

lan
k

to
n
 P

atch
 S

tudy. 
A p

ilo
t 

stu
d
y
 o

f 
a p

la
ic

e 
egg p

atch
 w

as 
c
a
rrie

d
 out 

in
 F

ebruary 1978 
to
 
te

st 
th

e 
tech

n
iq

u
es req

u
ired

 to
 m

ain
tain

 q
u
asi-sy

n
o
p
tic

m
o
n
ito

rin
g
 o

f 
an id

e
n
tifie

d
 

'p
atch

' 
o
f p

lan
k
to

n
ic 

organism
s. 

T
he 

re
su

lts w
ill be 

rep
o
rted

 to
 
th

e A
nnual M

eeting 1978 
fo

r 
co

n
sid

eratio
n
 in

 co
n
ju

n
ctio

n
 w

ith
 a sum

m
ary 

o
f th

e 
o
b
jectiv

es 
and lo

g
istic

s 
o
f 

a 
'p

atch
 
stu

d
y
' 

w
hich th

e 
L

ow
estoft 

L
ab

o
rato

ry 
hopes to

 u
n
d
ertak

e 
in
 1980 and in

 w
hich o

th
er co

u
n

tries w
ill be 

in
v
ited

 to
 p

a
rtic

i­
p
ate.

(iii) 
P

relim
in

ary
 
co

n
sid

eratio
n
 h

as been g
iv

en to
 p

a
rtic

ip
a
tio

n
 in

 
an in

te
rn

atio
n
a
l 

survey o
f 

eel 
spaw

ning and egg and la
rv

a
l 

developm
ent 

in
 th

e w
est A

tlan
tic 

in
 

1981.

2. 
T

he 
C

ontinuous P
lan

k
to

n
 R

ecorder S
urvey 

(IM
ER

)

T
he 

survey by th
e 

C
ontinuous P

lan
k
to

n
 R

ecorder w
as 

co
n
tin

u
ed in

 1977 
on th

e 
sam

e lin
e
s 

as 
in
 p

rev
io

u
s y

ears. 
R

ecorders w
ere 

tow
ed a

t 
a d

ep
th o

f IO
 m at m

onthly in
te

rv
a
ls 

alo
n

g
 th

e 
stan

d
ard

 ro
u
tes 

show
n in

 F
ig

u
re 

1. 
In
 ad

d
itio

n
, 

th
re

e ro
u
tes w

ere 
o

p
erated

 
by th

e U
S N

atio
n
al M

arine F
ish

eries 
S

erv
ice.

L
u

ring
 th

e p
ast y

ear R
ecorders w

ere 
tow

ed fo
r 118,000 m

iles by 20 
sh

ip
s o

f n
in

e 
n
atio

n
s 

(L
enm

ark, 
F

ran
ce, 

W
est 

G
erm

any, 
N

orw
ay, 

Icelan
d

, 
th

e R
epublic o

f Irelan
d

, 
th

e 
N

eth
erlan

d
s, 

USA and U
K

). 
T

he 
survey by th

e 
C

ontinuous P
lan

k
to

n R
ecorder S

urvey began 
in
 1930; 

sin
ce 

1948, 
th

e p
lan

k
to

n
 h

as been co
llected

 and th
e 

re
su

lts have been p
ro

­
cessed

 in
 a co

n
stan

t m
anner. 

M
easurem

ents o
f tem

p
eratu

re w
ere tak

en
 on th

e K
, 

L
, 

LR
, 

C
, 

IS
, 

IN
, 

and PR ro
u

tes. 
A

n in
v

en
to

ry
 o

f th
e 

survey is produced every y
ear and is 

av
ailab

le 
on req

u
est 

to
 th

e L
ire

cto
r, 

In
stitu

te
 fo

r M
arine E

nvironm
ental 

R
esearch, 

P
ro

sp
ect 

P
lace, 

T
he H

oe, 
P

lym
outh, 

P
II 

JEB* 
R

e
ta

ils o
f th

e 
d
ata p

ro
cessin

g
 p

ro
ced

u
res 

are g
iv

en by J M
 C

olebrook in
 B

u
ll, 

m
ar. 

E
co

l., 
8

, 
193-142.

L
im

a

T
he 

C
ontinuous P

lan
k
to

n
 S

urvey 1977» 
T

he 
ro

u
tes 

are 
id

e
n
tifie

d
 by code 

le
tte

rs
.
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S
co

tlan
d

(j A A
dam

s)

1. 
M

arine 
L

ab
o

rato
ry

, 
A

berdeen 
(LA

FS)

A
lthough 

som
e 

o
f th

e b
io

lo
g
ical 

oceanography p
ro

jec
ts 

at 
th

e M
arine L

ab
o
rato

ry are 
aim

ed at 
stu

d
y
in

g
 th

e fa
cto

rs 
d
eterm

in
in

g
 th

e 
d
istrib

u
tio

n
 and abundance 

o
f com

m
er­

c
ia

l 
reso

u
rces 

and o
th

ers 
at 

in
v

e
stig

a
tin

g
 p

o
llu

tio
n
 re

late
d
 m

atters, 
th

ere 
are m

any 
w

ays in
 w

hich b
o
th
 ty

p
es 

of p
ro

ject 
can be 

co
n
sid

ered
 as 

co
n

trib
u

tin
g
 to

 
a b

e
tte

r 
u
n
d
erstan

d
in

g
 o

f th
e m

arine 
ecosystem

. 
In
 th

e 
fo

llo
w

in
g
 sectio

n
s d

e
ta

ils are th
e
re­

fo
re in

clu
d
ed

 w
hich are 

aiso
 
re

fe
rre

d
 to

 
in
 th

e rep
o
rt 

o
f th

e M
arine E

nvironm
ental 

Q
u
ality

 C
om

m
ittee.

T
he 

P
lan

k
to

n
 o

f 
In

sh
o

re W
aters

S
am

ples w
ere 

o
b
tain

ed
 from

 tw
o 

areas 
(S

ullom
 V

oe 
in
 th

e 
S

h
etlan

d
 Islan

d
s and th

e 
F

irth
 o

f F
o
rth

) 
as p

art 
o
f a lo

n
g

-term
 program

m
e o

f d
escrib

in
g
, 

at 
le

a
st 

su
p
erfi­

c
ia

lly
, 

th
e p

lan
k
to

n
 p

o
p
u
latio

n
s in

 S
co

ttish
 in

sh
o
re 

areas w
here 

changes in
 th

e 
eco­

system
 co

u
ld re

su
lt 

from
 p

o
llu

tio
n

. 
A p

relim
in

ary
 exam

ination o
f th

e 
S

ullom
 V

oe 
m

aterial 
show

ed th
a
t 

d
u
rin

g
 A

p
ril p

h
y
to

p
lan

k
to

n
 w

as 
abundant 

and w
as dom

inated by 
th

e 
diatom

, 
T

h
alassio

sira n
o
rd

en
sk

eo
ld

ii. 
C

ru
staceo

u
s 

zooplankton w
as p

resen
t 

in
 

v
ery

 low
 num

bers in
 m

arked 
co

n
trast 

to
 
th

e 
extrem

e 
abundance 

of young je
lly

fish
,

A
u

relia a
u

rita
 
(d

ia. 
1
-1

.5
’cm

). 
In
 early

 Ju
ly
 p

h
y
to

p
lan

k
to

n
 w

as 
ag

ain
 

abundant, 
p
ar­

tic
u
la

rly
 in

 th
e 

o
u

ter p
art 

o
f th

e V
oe. 

T
he 

dom
inant 

diatom
s w

ere 
C

haetocoeros 
spp 

w
ith

 C
. 

cu
rv

isetu
m
 b

ein
g
 th

e m
óst num

erous. 
A

. 
a
u
rita

 w
as 

s
till v

ery
 abundant; 

th
e
ir 

m
edian d

iam
eter had in

creased
 to

 
ap

p
rox

im
ately

 16 
cm

s. 
(l L 

S
eato

n
).

T
he B

enthos o
f 

In
sh

o
re A

reas

L
u
rin

g
 1977 

an
aly

sis w
as 

com
pleted fo

r m
aterial 

o
b
tain

ed
 p

rev
io

u
sly

 in
 
(i) 

th
e 

Sound 
o
f R

aasay, 
th

e 
site

 
o
f th

e 
co

n
stru

ctio
n
 o

f a co
n

crete 
p
latfo

rm
, 

and 
(ii) 

S
ullom

 V
oe, 

an area o
f m

uch o
il-re

la
te

d
 developm

ent. 
In
 ad

d
itio

n
 w

ork w
as 

carried
 out 

at 
th

e 
proposed 

sludge 
dum

ping grounds o
ff th

e F
irth

 o
f F

o
rth

 
(S

t A
bbs H

ead and B
éii R

ock).

T
he 

Sound o
f R

aasay 
sam

ples 
show

ed a d
iv

erse 
com

m
unity dom

inated by 
sed

en
tary

 po­
ly

ch
aetes 

(m
ainly C

irratu
lid

s) 
and 

sm
all b

iv
alv

es 
(T

h
y

asira and A
bra). 

T
here w

as 
no 

evidence 
o
f any d

etectab
le 

e
ffe

c
t 

o
f th

e 
co

n
stru

ctio
n
 a

c
tiv

itie
s 

on th
e d

iv
e
rsity

, 
abundance 

and biom
ass o

f th
e 

com
m

unity.

T
he 

S
ullom

 V
oe 

stu
d
y rev

ealed
 a h

ig
h
ly
 d

iv
erse fau

n
a w

hich to
ta

lle
d
 

300 
sp

ecies. 
On 

th
e b

a
sis 

o
f th

e d
ata av

ailab
le 

th
e 

area could be 
sep

arated
 in

to
 th

ree 
d
istin

c
t 

areas: 
th

e head o
f th

e V
oe w

ith
 a deep, 

m
uddy and in

te
rm

itte
n
tly

 anoxic b
asin

 in
h
a­

b
ite

d
 by a sp

arse fau
n
a co

n
sistin

g
 o

f o
n
ly
 a few

 p
o
ly

ch
aetes 

and ju
v

en
ile b

iv
alv

es; 
th

e 
m

iddle 
san

d
y
/g

rav
el p

art 
in

h
ab

ited
 by a d

iv
erse 

com
m

unity ch
aracterised

 by th
e b

i­
v

alv
e M

odiolus; 
th

e 
o

u
ter area, 

p
red

o
m

in
an

tly
 

san
d
y
/clay

ey
 w

ith
 a h

ig
h

ly
 d

iv
erse but 

n
o
t 

so 
abundant fau

n
a.

T
he p

relim
in

ary
 d

ata from
 S

t A
bbs H

ead and B
éii 

R
ocks 

show
ed an 

in
v
erteb

rate fau
na 

o
f ap

p
rox

im
ately

 80 
sp

ecies 
dom

inated by 
sed

en
tary

 p
o

ly
ch

aetes 
and b

iv
alv

es w
hich 

account 
fo

r m
ore 

th
an

 h
a
lf th

e to
ta

l num
ber o

f 
sp

ecies. 
T

he 
biom

ass w
as dom

inated by 
a larg

e p
o

p
u

latio
n
 o

f o
p

h
iu

ro
id

s.
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T
he 

o
th

er m
ain them

e 
in
 th

e in
sh

o
re 

in
v

e
stig

atio
n

s re
la

te
s to

 
th

e food ch
ain

s 
of 

fla
tfish

 n
u
rsery

 areas. 
T

en y
ears in

v
erteb

rate b
en

th
o

s 
d
ata from

 L
och Ew

e 
on th

e 
n

o
rth

-w
est 

co
ast 

o
f S

co
tlan

d
 h

as been re-exam
ined

 
show

ing a com
m

unity o
f dynam

ic 
eq

u
ilib

riu
m

.

A 
stu

d
y
 o

f th
e b

en
th

o
s 

o
f in

te
rtid

a
l p

la
ic

e n
u
rsery

 grounds 
on th

e 
east 

co
ast 

of 
S

co
tlan

d
 h

as 
co

n
tinu

ed
 w

ith
 th

e 
aim

 of p
ro

v
id

in
g
 d

ata w
hich can be 

com
pared w

ith 
th

o
se 

o
b
tain

ed
 p

rev
io

u
sly

 from
 th

e w
est 

co
ast 

o
f S

co
tlan

d
. 

(A
 E

lefth
erio

u
, 

D J 
M

urison, 
I) C M

oore).

O
pen 

S
ea S

tu
d
ies

A
lthough 

som
e 

sam
pling h

as been carried
 out 

in
 th

e 
open 

sea w
ith

 reg
ard

 to
 b

en
th

ic 
ecology, 

th
e b

u
lk
 o

f th
e w

ork re
fe

rs to
 p

lan
k
to

n
. 

D
etails o

f th
e in

d
iv

id
u
al p

ro
jects 

fo
llo

w
.

FLEX
 76

(a) 
H

o
rizo

n
tal 

su
rv

ey
s. 

A
n
aly

sis o
f th

e 
sam

ples, 
and p

lo
ttin

g
 o

f th
e 

d
ata o

b
tain

ed
co

n
tin

u
ed d

u
rin

g
 1977« 

It 
is hoped th

a
t 

th
e b

u
lk
 o

f th
e 

w
ork w

ill be 
com

pleted and rep
o
rts p

rep
ared

 d
u

rin
g
 1978* 

(J A A
dam

s, 
E V

 H
enderson 

and o
th

e
rs).

(b) 
Z

ooplankton feed
in

g
 ex

p
erim

en
ts. 

T
he 

ex
p
erim

en
ts 

conducted on b
o
ard th

e 
’M

eteor'
w

h
ile 

th
e 

sp
rin

g
 diatom

 bloom
 w

as 
d
eclin

in
g

 
have been 

ev
alu

ated
 and w

ritten
 up fo

r p
u

b
licatio

n
. 

D
uring th

e 
in

itia
l p

erio
d
, 

w
hen 

C
haetoceros w

as th
e 

dom
inant 

diatom
, 

co
n
stan

t 
in

g
estio

n
 ra

te
s w

ere 
observed in

 
C

alanus 
at 

suspended p
a
rtic

le
 
co

n
cen

tratio
n
s 

above 
^00 

pg C
arbon 1” 

° 
A m

axim
um

 
d
aily

 in
tak

e 
o
f 

^Cf/o body 
carbon w

as m
easured. 

T
he feed

in
g
 resp

o
n
se 

o
f th

e 
sm

aller 
copepods w

as n
o
t 

so 
w

ell 
d
efin

ed
 alth

o
u
g
h
 a 5&/° m

axim
um

 d
aily

 in
tak

e w
as reco

rd
ed

.

In
 both^groups 

in
itia

l 
feed

in
g
 th

resh
o
ld

s w
ere 

at 
p
a
rtic

le
 
co

n
cen

tratio
n
s 

around 50 
pg C 

1 
. 

T
he 

sm
all 

copepods filte
re

d
 o

u
t 

slig
h
tly

 
sm

aller p
a
rtic

le
s th

an
 C

alanus
alth

o
u
g
h
 b

o
th
 groups 

show
ed som

e filte
rin

g
 ad

ju
stm

en
t 

to
 

accom
m

odate 
a change in

 th
e 

m
odal 

d
iam

eter o
f th

e p
h
y
to

p
lan

k
to

n
 c

e
lls from

 20-50 
pm
 to

 
IO
 

pm
. 

(j C G
am

ble).

Scyphom
edusae 

o
f th

e F
o
rth

 S
ea

T
he 

sev
en

th
 

survey
 o

f th
e 

d
istrib

u
tio

n
 and abundance 

o
f 

Scyphom
edusae w

as 
conducted 

d
u
rin

g
 Ju

n
e-Ju

ly
, 

ag
ain

 w
ith

 th
e 

co
-o

p
eratio

n
 o

f th
e o

th
er in

stitu
te

s tak
in

g
 p

art 
in
 th

e in
tern

a
tio

n
a
l 

0-group gadoid 
su

rv
ey

. 
A

li 
th

e 
d
ata have n

o
t y

et been ev
alu

ated
 

b
u
t 

a p
relim

in
ary

 exam
ination o

f th
e 

d
ata fo

r th
e n

o
rth

-w
estern

 F
o

rth
 S

ea 
show

ed th
a
t, 

as in
 p

rev
io

u
s y

ears, 
A

u
relia a

u
rita

 w
as th

e m
ost 

abundant 
sp

ecies, 
p

a
rtic

u
la

rly
 in

 
th

e M
oray F

irth
. 

C
yanea spp w

ere p
resen

t 
g
en

erally
 in

 low
 num

bers 
ap

art 
from

 tw
o 

h
au

ls, 
b

o
th
 o

ff 
S

h
etlan

d
 w

ere 
C

. 
c
a
p

illa
ta

 w
as 

caught 
in
 re

la
tiv

e
ly

 h
ig

h
 num

bers 
and one h

au
l 

o
ff B

uchan N
ess w

ere h
ig

h
 num

bers 
o
f C .lam

arck
ii w

ere found. 
( 

S J H
ay 

and J R G H
islo

p
).

D
istrib

u
tio

n
 and A

bundance 
o
f P

aiv
ai 

F
ish

T
he norm

al 
su

rv
ey

s 
to
 

determ
ine 

th
e 

d
istrib

u
tio

n
 

and abundance 
o
f h

errin
g
 larv

ae w
ere 

carried
 out 

in
 th

e F
irth

 o
f C

lyde in
 th

e 
sp

rin
g
 and o

ff th
e 

w
est, 

n
o

rth
 and 

east 
co

asts 
o
f 

S
co

tlan
d
 in

 th
e 

autum
n. 

( 
D ¥

 
M

cK
ay)..
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E
cology o

f 0-G
roup 

G
adoids 

d
u
rin

g
 E

arly
 W

inter

D
uring 5-25 

O
ctober, 

th
e 

firs
t 

o
f w

hat 
is hoped w

ill he 
a se

rie
s 

o
f cru

ises in
v
e
sti­

g
atin

g
 th

e 
ecology o

f 0-groT
¿p gadoids d

u
rin

g
 early

 w
in

ter, 
w

as 
co

n
d
ucted

'b
y
 FRY

 
"S

co
tia". 

T
he p

a
rtic

u
la

r aim
s o

f th
e 

cru
ise w

ere to
:-

(i) 
M

ahe 
a p

relim
in

ary
 attem

p
t 

to
 
e
stab

lish
 w

hat p
ro

p
o
rtio

n
 
o
f th

e v
ario

u
s 

0-group 
gadoid p

o
p
u
latio

n
s w

ere 
s
till 

liv
in

g
 p

e
la

g
ica

lly
 and to

 
in

v
e
stig

a
te 

th
e 

fa
cto

rs
(sto

ck
 
size

, 
food and abundance 

e
tc

.) 
w

hich m
ay determ

ine th
e 

tim
in

g
 and ex

ten
t 

of 
th

e 
change-over to

 
dem

ersal 
life

 
and

(ii) 
O

btain a
t 

le
a
st 

lim
ited

 d
ata on th

e g
eo

g
rap

h
ical 

d
istrib

u
tio

n
 and abundance 

of 
th

e p
elag

ic 
0
-groups.

C
o

n
sid

erab
le num

bers o
f w

h
itin

g
 w

ere 
s
till 

liv
in

g
 p

e
lag

ic
ally

 in
 m

arked co
n

trast to
 

cod, 
haddock and N

orw
ay pout 

w
hich appeared

 to
 have 

changed to
 
a dem

ersal m
ode o

f 
life

. 
M

any o
f th

e w
h
itin

g
 w

ere 
ex

trem
ely sm

all 
(<

5.0 cm
) 

su
g
g
estin

g
 e

ith
e
r th

a
t 

th
ey

 
w

ere grow
ing v

ery
 

slow
ly o

r th
a
t 

th
ey

 w
ere th

e p
ro

d
u

ct 
o
f a v

ery
 la

te
 

spaw
ning, 

(j R G 
H

islo
p
 

and J A A
dam

s).

E
xperim

ental 
S

tu
d

ies 
at 

L
och Ew

e

A
s in

 p
rev

io
u
s y

ears L
och Ew

e h
as been th

e lo
catio

n
 o

f a num
ber o

f im
p
o
rtan

t 
expe­

rim
en

tal 
stu

d
ies. 

T
hree o

f th
ese 

are d
escrib

ed
 below

.

T
he bag ex

p
erim

en
ts. 

D
uring A

ugust 
fo

u
r 5 m

 d
iam

eter 
(approx 

550 m
^) 

bags 
and one 

3 m
d

iam
eter 

(approx. 
100 m

^) bag w
ere 

deployed in
 L

och T
hum

aig 
at 

th
e head o

f L
och E

w
e. 

T
he la

tte
r bag w

as used
 fo

r a stu
d
y o

f th
e 

d
istrib

u
tio

n
, 

m
ovem

ent 
and form

 o
f 

selected
 m

ëtals 
(H

g, 
C

d, 
Pb 

and A
s) 

(G
 T

opping), 
w

h
ile o

f th
e 

fo
u
r la

rg
e
r bags tw

o 
(C
 

and D
) 

w
ere 

sto
ck

ed w
ith

 h
errin

g
 eggs 

co
llected

 on 18 
Sep­

tem
ber o

ff M
elvaig, 

W
ester R

oss, 
one 

(b) 
w

as u
sed fo

r o
il 

ex
p
erim

en
ts and one 

(a) 
as 

a co
n
tro

l.

T
he 

o
il w

as found to
 have 

a m
arked e

ffe
ct 

on th
e 

zooplankton and th
is w

as 
asso

ciated
 

w
ith

 changes in
 th

e p
h
y
to

p
lan

k
to

n
 
(j M

 D
avies & o

th
e
rs).

D
ifferen

t p
o
p
u
latio

n
 d

e
n
sitie

s o
f h

errin
g
 larv

ae 
developed in

 bags C 
and D and d

en
si­

ty
 dependent 

grow
th becam

e 
ap

p
aren

t. 
T

he p
o

p
u

latio
n
 w

ith
 low

er num
bers o

f larv
ae had 

a la
rg

e
r average 

in
d
iv

id
u
al 

size 
and a n

arro
w

er 
size range 

th
an

 th
e 

d
en

ser p
o
p
u

latio
n

, 
(j 

C G
am

ble, 
I G B

ax
ter and o

th
e
rs).

E
x
p
erim

en
tal 

stu
d
ies o

f th
e L

obate C
tenophore B

o
lin

o
p
sis 

infundibulum

In 
ad

d
itio

n
 to

 
a fie

ld
 

stu
d
y
 o

f th
e p

o
p

u
latio

n
 o

f B
. 

infundibulum
 in

 L
och Ew

e from
 

M
arch to

 Ju
ly
 

sim
u

ltan
eo

u
s 

ex
p
erim

en
tal 

stu
d
ies w

ere 
carried

 out 
on feed

in
g
 and 

fecu
n

d
ity

. 
T

hese w
ere 

sum
m

arised in
 a co

n
trib

u
tio

n
 to

 
th

e 1977 
IC

ES m
eetin

g 
(D

oc. 
C

.M
. 

1
9
7
7
/L

:I6
) 

(J C G
am

ble).

M
odelling

F
u

rth
er w

ork h
as been done 

on a m
odel 

in
v
e
stig

a
tin

g
 th

e 
e
ffe

ct 
o
f v

e
rtic

a
l p

ro
cesses 

on h
o

rizo
n
tal p

lan
k
to

n
 p

atch
es. 

(G
 T E

vans).
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2. 
Puri s ta

ff nage M
arine R

esearch L
ab

o
rato

ry
, 

O
ban 

(SM
BA

)

Z
ooplankton S

tu
d

ies

V
ario

u
s 

asp
ects 

o
f th

e b
io

lo
g

y
 o

f th
e 

calan
o
id
 copepod P

areu
ch

aeta n
o

rv
eg

ica have 
been exam

ined in
 L

och E
tiv

e, 
A

rg
y
ll 

and o
ffsh

o
re in

 th
e v

ic
in

ity
 o

f 55°N
 12.5°W

.
T

his 
copepod is 

a m
ajor com

ponent 
o
f th

e 
zooplankton in

 th
ese v

ery
 d

iffe
re

n
t 

en
v

iro
n

­
m

ents 
and co

n
seq

u
en

tly
 com

parative 
stu

d
ies 

o
f its

 b
io

lo
g
y
 are b

ein
g
 attem

p
ted

. 
T

he 
im

portance 
o
f w

ax e
ste

rs in
 its

 
lip

id
 m

etabolism
 is b

ein
g
 exam

ined as w
ell 

as 
sea­

so
n

al 
and o

n
to

g
en

etic 
changes in

 its
 

chem
ical 

com
position.

A m
odel 

d
escrib

in
g
 grow

th o
f h

ig
h
er cru

stacean
s h

as been developed th
a
t 

h
as allow

ed 
em

p
irical 

an
aly

ses 
o
f th

e grow
th o

f th
e A

n
tarctic k

rill. 
E

uphausia su
p

erb
a and 

o
th

er 
cru

stan
cean

s 
liv

in
g
 in

 open environm
ents as opposed to

 'lan
d

-lo
ck

ed
 situ

a
tio

n
s 

such as 
S

co
ttish

 
sea lo

ch
s 

o
r N

orw
egian fjo

rd
s.

In
v

estig
atio

n
 o

f 
th

e m
eso- 

and b
ath

y
p

elag
ic 

environm
ents in

 co
n
tin

u
in

g
. 

Integum
ental 

o
rg

an
s, 

co
m

p
risin

g p
red

o
m

in
an

tly
 o

f 
se

n
silla

 and opening o
f 

su
b

-in
teg

u
m

en
tal g

lan
d

s, 
have been exam

ined in
 a w

ide v
a
rie

ty
 of 

cru
stacean

s. 
P

a
ra

lle
l 

stu
d
ies 

on organism
s 

such as 
ch

aeto
g

n
ath

s 
are b

ein
g
 m

ade 
elsew

h
ere. 

It 
is becom

ing in
creasin

g
ly
 c

lea
r 

th
a
t 

p
elag

ic 
organism

s 
are m

o
n
ito

rin
g
 m

any p
aram

eters 
o
f th

e
ir 

environm
ent, 

b
o
th

 
im

m
ediate 

and at 
som

e 
d

istan
ce from

 them
. 

A m
ajor ch

allen
g

e 
is 

to
 
d
isco

v
er th

e 
fu

n
ctio

n
 o

f 
sp

e
cific

 
se

n
silla

. 
T

he dim
ensions o

f m
ost 

o
f th

ese 
organs are m

easured 
in
 

pm
 and are 

such as to
 p

reclu
d
e 

co
n

v
en

tio
n

al n
eu

ro
p
h
y
sio

lo
g
ical 

tech
n
iq

u
es.

USA

( K Sherm
an and G I G

rice)

Ich
th

y
o

p
lan

k
to

n
-Z

o
o
p
lan

k
to

n A
ssessm

ent

L
u

ring
 1977 

la
b
o
rato

rie
s o

f th
e N

atio
n
al M

arine F
ish

eries 
S

erv
ice, 

N
o
rth

east F
ish

eries 
C

en
ter 

(at W
oods H

ole, 
N

arran
g

an
sett, 

and Sandy H
ook) 

co
n
tinu

ed
 M

AEM
AP su

rv
ey

s 
of 

ich
th

y
o

p
lan

k
to

n
, 

zo
o
p
lan

k
to

n
, 

ch
lo

ro
p

h
y

ll, 
and hydrography. 

S
ix su

rv
ey

s w
ere m

ade 
o
v
er th

e 
co

n
tin

en
tal 

sh
elf from

 th
e G

ulf o
f M

aine to
 

C
ape H

atteras 
(2 

sp
rin

g
; 

2 
sum

m
er; 

1 
autum

n; 
1 w

in
ter) 

in
 co

o
p

eratio
n
 w

ith
 P

oland and th
e U

SSR
. 

T
he W

oods H
ole L

ab
o

rato
ry 

aiso
 

conducted m
onthly su

rv
ey

s o
f 

la
rv

al h
errin

g
 m

o
rtality

 
and d

isp
ersal 

from
 th

e 
o

n
set 

o
f 

spaw
ning in

 S
eptem

ber th
ro

u
g
h m

etam
orphosis 

in
 F

eb
ru

ary
. 

S
c
ien

tists 
and 

v
essels 

o
f th

e F
ed

eral R
epublic o

f G
erm

any, 
G

erm
an L

em
ocratic R

ep
u
b
lic, 

P
oland, 

and 
th

e U
SSR p

a
rtic

ip
a
te

d
 in

 th
e 

jo
in

t 
stu

d
ies. 

T
he re

su
lts 

o
f th

e 1971-1976 la
rv

a
l 

h
errin

g
 su

rv
ey

s 
are b

ein
g
 

sum
m

arized by th
e 

sta
ff at 

th
e W

oods H
ole L

ab
o

rato
ry

, 
in

­
clu

d
in

g
 a com

parison o
f estim

ated
 la

rv
al m

o
rtality

 ra
te

s 
am

ont 
th

e 
six

 y
ears. 

S
tu

d
ies 

have 
aiso

 been in
itia

te
d
 on la

rv
a
l 

h
errin

g
 grow

th u
sin

g
 age 

estim
ates b

ased
 on 

o
to

lith
 

ex
am

in
ation

s. 
In ad

d
itio

n
 to

 
th

e m
acro

scale M
ARM

AP su
rv

ey
s, 

and m
esoscale la

rv
a
l 

h
errin

g
 su

rv
ey

s, 
m

icro
scale 

(p
atch

) 
stu

d
ies w

ere planned fo
r O

ctober 1978 Io
 
in

v
e­

stig
a
te
 p

atch
es 

o
f h

errin
g
 larv

ae 
on G

eorges B
ank, 

th
e
ir zooplankton fo

o
d
, 

and th
e 

grow
th, 

su
rv

iv
al, 

and d
isp

ersal 
of 

larv
ae 

in
 re

la
tio

n
 to

 
c
irc

u
latio

n
 on a scale 

of 
days ond k

ilo
m

eters. 
A

m
ong th

e 
co

u
n

tries 
scheduled to

 p
a
rtic

ip
a
te
 in

 th
e p

atch
 

stu
d
ies 

are: 
C

anada, 
P

oland, 
F

ed
eral R

epublic 
o
f G

erm
any, 

and th
e U

SSR. 
S

taff of 
th

e W
oods H

ole, 
N

arrag
an

sett 
and Sandy H

ook L
ab

o
rato

ries 
are w

orking on an energy 
budget 

fo
r G

eorges B
ank. 

In
itia

l 
calcu

latio
n
s have been m

ade u
sin

g
 av

ailab
le 

d
ata to

 
estim

ate th
e p

ro
d
u
ctio

n
 and biom

ass o
f th

e p
rin

cip
al 

com
ponents. 

A
n energy flow

 
m

odel has been 
co

n
stru

cted
 b

ased
 on th

e 
en

erg
etics 

o
f rep

resen
tativ

e 
sp

ecies 
and e

sti-
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m
ates 

o
f th

e
ir grow

th, 
rep

ro
d
u
ctio

n
, 

m
aintenance, 

m
etabolism

, 
and ex

cretio
n
 ra

te
s.

A tim
e-series 

o
f ich

th
y
o
p
lan

k
to

n
 and 

zooplankton 
sam

ples w
as m

ade 
in
 th

e v
ic

in
ity

 of 
th

e 
"A

rgo M
erchant" 

o
il 

sp
ill. 

In
itia

l 
o

b
serv

atio
n

s d
etected

 
"A

rgo" 
o

il 
in
 th

e 
zoo­

p
lan

k
to

n
 w

ith
in
 

20 
days o

f th
e 

sp
ill; 

subsequent 
sam

plings th
ro

u
g
h
 sp

rin
g
 and 

sum
m

er 
show

ed no 
evidence o

f 
"A

rgo" p
etro

leum
 hydrocarbon resid

u
es.

S
tu

d
ies are 

co
n
tin

u
in

g
 on th

e b
io

en
erg

etics 
o
f la

rv
a
l fish

 a
t 

th
e N

arran
g
an

sett 
L

ab
o
rato

ry
. 

S
tu

d
ies 

o
f th

e 
in

flu
en

ce o
f p

rey d
en

sity
 on grow

th and 
su

rv
iv

al, 
stu

d
ies 

o
f d

ig
estio

n
 and assim

ilatio
n
 ra

te
s, 

and em
bryological 

developm
ent 

o
f cod are u

n
d
er­

w
ay. 

In co
o
p
eratio

n
 w

ith
 th

e D
anish In

stitu
te
 

o
f M

arine F
ish

e
rie

s, 
sto

ch
astic 

and 
em

p
irical m

odels o
f la

rv
al 

grow
th and su

rv
iv

al 
are b

ein
g
 developed. 

A larg
e 

en
clo

su
re 

fo
r h

an
d
lin

g
 la

rv
a
l 

fish
 in

 
situ

 w
as 

developed and 
su

ccessfu
lly

 te
ste

d
. 

A
iso underw

ay 
is 

a stu
d
y o

f th
e D

N
A

/RN
A co

n
ten

t 
o
f fish

 larv
ae 

as 
an in

d
ex o

f p
h
y
sio

lo
g
ical 

co
n
d

i­
tio

n
. 

T
he P

lan
k
to

n
 E

cology G
roup 

at N
arrag

an
sett 

is p
ro

v
id

in
g
 sum

m
aries o

f zooplankton 
biom

ass 
and 

sp
ecies 

com
position and abundance fo

r th
e 1971-1975 tim

e-serie
s o

f 
co

l­
le

ctio
n

s m
ade 

d
u
rin

g
 autum

n and 
sp

rin
g
 bottom

 traw
l 

su
rv

ey
s o

f th
e 

co
n

tin
en

tal 
sh

elf 
from

 th
e 

G
uii o

f M
aine to

 
C

ape H
atteras.

T
he M

ARM
AP F

ield
 G

roup at 
N

arrag
an

sett 
co

n
tinu

ed
 th

e
ir jo

in
t w

ork w
ith

 th
e 

In
stitu

te
 

o
f M

arine E
nvironm

ental R
esearch, 

P
lym

outh. 
Tw

o C
ontinuous P

lan
k
to

n
 R

ecorder ro
u

tes 
w

ere m
ain

tain
ed
 d

u
rin

g
 th

e y
ear o

ff th
e n

o
rth

east 
co

ast. 
In
 ad

d
itio

n
, 

co
o
p
eratin

g
 

v
essels o

f th
e U

S 
C

oast 
G

uard co
llected

 m
onthly 

sam
ples 

o
f n

eu
sto

n
 d

u
rin

g
 fish

e
ry

 
p
a
tro

ls from
 H

udson C
anyon to

 
th

e 
S

co
tian

 S
h
elf.

T
he 

Sandy H
ook L

ab
o

rato
ry

, 
N

EFC
, 

in
itia

te
d
 a 

stu
dy

 o
f 

sand lan
ce 

(A
m

m
odytes) 

d
is

tri­
b

u
tio

n
 and abundance 

fo
r th

e p
erio

d
 1971-1977« 

In
itia

l 
in

d
icatio

n
s 

su
g
g
est 

a sig
­

n
ific

a
n
t 

in
crease in

 th
e p

o
p
u
latio

n
 o

f th
is 

sp
ecies 

over th
e p

ast 
seven y

ears. 
T

hey 
aiso

 
com

pleted a 
se

rie
s 

o
f m

easurem
ents 

o
f prim

ary p
ro

d
u

ctio
n
 and 

ch
lo

ro
p
h
y
ll fra

ctio
n
s 

in
 th

e M
id

-A
tlan

tic B
ig

h
t; 

in
clu

d
ed

 in
 th

e 
stu

d
y are 

estim
ates 

o
f b

en
th

ic re
sp

ira
tio

n
 

ra
te

s.

T
he D

iv
isio

n
 o

f O
ceanography o

f 
th

e B
rookhaven N

atio
n
al 

L
ab

o
rato

ry co
n
tin

u
ed th

e
ir 

in
v

e
stig

a
tio

n
 o

f th
e m

eteo
ro

lo
g

ical, 
h
y
d
ro

g
rap

h
ic, 

and b
io

lo
g
ical 

ev
en

ts 
co

n
tro

llin
g

 
th

e 
in

itia
tio

n
 o

f 
sp

rin
g
 p

lan
k
to

n
 p

ro
d
u
ctio

n
 in

 th
e N

ew
 Y

ork B
ig

h
t. 

T
h
eir stu

d
ies 

in
clu

d
e th

e 
cy

clin
g
 o

f n
u
trie

n
ts, 

p
a
rtic

u
la

rly
 a

t 
th

e 
o
u
ter 

sh
elf b

reak
, 

as p
art 

o
f a com

prehensive 
stu

d
y
 o

f th
e p

elag
ic 

ecosystem
 of th

e N
ew
 Y

ork B
ig

h
t. 

A 
se

rie
s 

o
f in

 
situ

 zooplankton g
razin

g
 ex

p
erim

en
ts w

ere 
aiso

 
conducted.

S
tu

d
ies 

at 
th

e B
eau

fo
rt 

L
ab

o
rato

ry are 
co

n
tin

u
in

g
 on th

e 
cy

clin
g
 o

f energy in
 a 

co
astal 

estu
arin

e 
system

. 
In

v
estig

atio
n

s on 'th
e (in

flu
en

ce 
o
f E

km
an-drift 

on la
rv

a
l 

m
enhaden 

su
rv

iv
als 

are n
earin

g
 com

pletion.

T
he D

iv
isio

n
 o

f M
arine F

ish
erie

s, 
S

tate 
o
f S

outh C
aro

lin
a, 

co
n
tinu

ed
 M

ARM
AP ich

th
y
o

­
p
lan

k
to

n
 

su
rv

ey
s from

 C
ape F

ear, 
N

orth C
aro

lin
a, 

to
 C

ape 
C

an
av

eral, 
F

lo
rid

a. 
S

ev
eral 

rep
o
rts d

escrib
in

g
 th

e re
su

lts o
f 

e
a
rlie

r 
su

rv
ey

s w
ere 

com
pleted in

clu
d
in

g
 o

b
ser­

v
atio

n
s on n

eu
sto

n
 abundance, 

and th
e 

d
istrib

u
tio

n
 and 

com
position o

f ich
th

y
o
p
lan

k
to

n
 

o
f th

e 
S

outh A
tlan

tic C
o

astal B
ig

h
t.

T
he M

iam
i L

ab
o

rato
ry o

f th
e 

S
o

u
th

east 
F

ish
eries C

en
ter, 

N
M

FS, 
is p

lan
n
in

g
 a jo

in
t 

ich
th

y
o
p
lan

k
to

n 
survey o

f th
e G

uii o
f M

exico 
and C

aribbean 
S

ea in
 M

ay w
ith

 th
e 

In
stitu

to
 N

acional 
de 

P
esca, 

M
exico. 

T
he 

survey is 
d
esig

n
ed

 to
 

d
efin

e 
spaw

ning tim
es 

and areas o
f th

e p
rin

c
ip

a
l 

fish
 
sp

ecies 
and estim

ate 
th

e biom
ass o

f 
selected

 
spaw

ning 
sto

ck
s.
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P
lan

k
to

n
 E

cology 
In

v
estig

atio
n

s

In
v
estig

atio
n
s a

t 
th

e W
oods H

ole 
O

ceanographic 
In

stitu
tio

n
 in

clu
d

ed
 a m

ajor m
u
lti­

d
isc

ip
lin

a
ry
 e

ffo
rt 

to
 

stu
d

y th
e p

h
y

sics, 
ch

em
istry

 and b
io

lo
g
y
 o

f G
uii 

S
tream

 
co

ld
 

co
re 

rin
g

s 
th

ro
u

g
h tim

e. 
T

he 
fie

ld
 program

m
e 

co
n
sisted

 o
f fo

u
r cru

ises in
 th

e 
n

o
rth

w
estern

 A
tlan

tic O
cean. 

F
ive 

co
ld co

re rin
g
s w

ere 
in

ten
siv

ely
 

sam
pled. 

Com
­

p
arativ

e 
d

ata w
ere 

tak
en
 from

 th
e 

S
argasso 

S
ea reg

io
n
s ad

jacen
t 

to
 th

e rin
g
s 

and from
 

th
e 

slo
p

e w
ater n

o
rth

 o
f th

e 
G

uii 
S

tream
. 

B
io

lo
g
ical w

ork co
n
sisted

 o
f 

sam
pling th

e 
u
p
p

er 2 000 m fo
r ch

lo
ro

p
h

y
ll 

a and p
h
y
to

p
lan

k
ton

 
sp

ecies and 
sam

pling th
e u

p
p

er 1 
000 

m fo
r th

e v
e
rtic

a
l 

d
istrib

u
tio

n
 o

f 
zooplankton and nekton biom

ass 
and 

sp
ecies 

com
­

p
o
sitio

n
. 

In
 ad

d
itio

n
, 

th
e b

io
ch

em
istry

 and p
h

y
sio

lo
g

y
 o

f 
selected

 zooplankton 
sp

ecies 
w

ere 
exam

ined in
 re

la
tio

n
 to

 
th

e h
y

d
rog

rap
h

ic 
regim

e 
and d

ep
th

s from
 w

hich th
ey

 w
ere 

co
llected

. 
S

tu
d
ies 

on g
elatin

o
u
s 

zooplankton in
v
o
lv

ed
 m

easurem
ents o

f feed
in

g
, 

m
etabolism

 and grow
th o

f 
salp

s, 
feed

in
g
 b

io
lo

g
y
 and 

sy
stem

atics o
f o

cean
ic 

cten
o
- 

p
h
o
res 

and carbon fix
atio

n
 

and 
sym

biosis 
in
 
co

lo
n

ial 
ra

d
io

la
ria

. 
In M

assach
u

setts 
B

ay th
e v

e
rtic

a
l 

and h
o

rizo
n

tal 
d

istrib
u
tio

n
 o

f p
lan

k
to

n
 w

as 
exam

ined in
 resp

o
n
se 

to
 h

ig
h
 freq

u
en

cy
 w

aves. 
In
 ex

p
erim

en
tal 

w
ork on calan

o
id
 copepods, 

L
abidocera 

a
e
stiv

a h
as been m

ain
tain

ed
 th

ro
u
g
h
 

seven g
en

eratio
n
s fo

r th
e purpose o

f in
v
e
stig

a
tin

g
 

th
e b

io
lo

g
ical 

and p
h
y
sical 

co
n
d
itio

n
s w

hich m
ay be 

resp
o
n
sib

le 
fo

r in
d
u
cin

g
 th

e p
ro

­
d

u
ctio

n
 o

f re
stin

g
 eggs.

A
t 

th
e B

igelow
 L

ab
o
rato

ry fo
r O

cean S
cien

ces th
e p

h
y

sio
lo

g
ical 

ecology o
f phytoplank­

to
n
 is 

th
e m

ajor research
 area. 

R
ecent w

ork has been concerned w
ith

 rem
ote 

sen
sin

g
 

o
f 

ch
lo

ro
p
h
y
ll 

th
ro

u
g
h
o
u
t 

th
e G

u
ii o

f M
aine 

w
ith th

e purpose 
o
f u

n
d

erstan
d

in
g
 th

e 
seaso

n
al 

sequence 
o
f p

rim
ary p

ro
d
u

ctio
n

.

R
esearch

 co
n
tinu

ed
 at 

th
e B

io
lo

g
ical L

ab
o

rato
ries 

at H
arvard U

n
iv

ersity
 on th

e n
itro

­
genous n

u
tritio

n
 o

f p
lan

k
to

n
 in

 th
e 

S
argasso 

and C
aribbean 

S
eas.

In
v
estig

atio
n
s 

at 
th

e 
G

raduate 
S

chool 
o
f O

ceanography o
f th

e U
n
iv

ersity
 o

f R
hode 

Islan
d
 in

clu
d

ed
 w

ork on p
h

y
to

plan
kto

n
, 

p
ro

to
zo

a, 
zo

o
p
lan

k
to

n
, 

and fish
. 

Som
e 

o
f 

th
e p

ro
je

c
ts 

liste
d
 h

ere 
in

clu
d
e w

ork on th
e 

ro
le 

o
f 

diatom
 re

stin
g
 sp

o
res 

and th
e 

g
en

etic v
a
ria

b
ility

 o
f n

e
ritic

 
diatom

 
sp

ecies. 
T

he 
stu

d
ies o

f p
h

y
to

p
lan

k
to

n
 
su

cces­
sio

n
 b

ased
 on ca. 

an 18 y
ear w

eekly tim
e-series 

are 
co

n
tin

u
in

g
, 

th
is la

st y
ear in

­
clu

d
in

g
 zooplankton in

tera
c
tio

n
s 

as w
ell 

as lig
h
t 

and n
u
trie

n
ts 

and v
ario

u
s b

io
ch

e­
m

ical m
easurem

ents. 
Z

ooplankton and p
h
y
to

p
lan

k
to

n o
f C

am
peche B

anks 
and th

e n
earb

y
 

o
lig

o
tro

p
h

ic w
aters w

ere in
te

n
siv

e
ly
 
stu

d
ied

 on a m
onth-long cru

ise in
 Ju

ly
. 

The 
stu

d
ies o

f th
e 

in
tera

ctio
n
 o

f p
h

y
to

plan
kto

n
, 

b
a
cte

ria
, 

and p
ro

to
zo

a w
ere 

co
n
tin

u
ed 

on a cru
ise 

to
 th

e N
orth A

tlan
tic

. 
A

nalyses 
o
f th

e grow
th and d

istrib
u

tio
n

s o
f 

tro
p
ic

a
l 

d
in

o
fla

g
ella

te
s w

ere 
carried

 o
u
t. 

B
iw

eekly 
sam

pling o
f dem

ersal fish
 in

 
N

arrag
an

sett B
ay w

as 
co

n
tin

u
ed as p

art 
o
f an eleven

 y
ear 

stu
d
y m

o
n

ito
rin

g
 changes in

 
dem

ersal 
fish

 p
o
p
u
latio

n
s in

 N
arrag

an
sett B

ay. 
T

he 
feed

in
g
 b

eh
av

io
r o

f fish
 and zoo­

p
lan

k
to

n
 in

 N
arrag

an
sett B

ay w
as 

stu
d

ied
.

A
t 

th
e M

arine 
S

cien
ces R

esearch
 C

en
ter, 

at 
S

tony B
rook, 

N
ew

 Y
ork a v

a
riety

 o
f p

lan
k
to

n 
research

 is underw
ay. 

C
u
rren

tly
, 

d
ata on n

itro
g

en
 
cy

clin
g
 in

 th
e 

eu
p

h
o

tic 
zone is 

b
ein

g
 p

ro
cessed

 from
 a se

rie
s o

f fo
u

r cru
ises 

to
 
th

e 
so

u
th

ern
 S

argasso 
and 

eastern
 

C
aribbean 

S
eas. 

S
im

ilar fie
ld
 
stu

d
ies on n

itro
g

en
 cy

clin
g
 are b

ein
g
 in

itia
te

d
 in

 
G

reat 
S

outh B
ay on 

so
u
th

ern
 L

ong Islan
d

.

U
sing n

a
tu

ral p
h
y
to

p
lan

k
to

n
 

assem
blages 

grow
ing in

 d
ia

ly
sis m

em
brane 

cham
bers 

in
 a 

tid
a
l m

arsh on L
ong Isla

n
d

’s n
o

rth
 
sh

o
re, 

th
e im

pact 
o
f o

rg
an

o
ch

lo
rin

e p
o
llu

tan
ts 

on 
grow

th, 
p

h
o

to
sy

n
th

esis, 
size 

d
istrib

u
tio

n
 and 

sp
ecies 

com
position of th

e 
alg

al
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com
m

unity is b
ein

g
 exam

ined. 
Z

ooplankton have been in
clu

d
ed

 in
 recen

t 
stu

d
ies, 

sin
ce 

p
o

llu
tan

t-in
d

u
ced

 changes in
 th

e 
abundance and 

size 
o
f p

h
y
to

p
lan

k
ters m

ay re
su

lt 
in

 
a
lte

ra
tio

n
s 

in
 copepod feed

in
g
 b

eh
av

io
r and fecu

n
d
ity

. 
T

he fa
te
 
o
f PC

B
’s 

in
 

ex­
p

erim
en

tal 
system

s 
co

n
sistin

g
 o

f p
h
y
to

p
lan

k
to

n
 and 

sedim
ents is 

aiso
 b

ein
g
 exam

ined 
as is th

e 
a
b
ility

 o
f 

sed
im

en
t-tran

sp
o

rted
 PC

B
s 

to
 
a
ffe

c
t p

h
y
to

p
lan

k
to

n
 grow

th and 
p
h
o
to

sy
n

th
esis.

T
he ro

le 
o
f tid

a
l 

and headland fro
n
ts 

as 
a p

h
y

sical 
d
riv

in
g
 m

echanism
 fo

r co
n

tro
llin

g
 

th
e p

ro
d
u
ctiv

ity
 and d

istrib
u

tio
n
 o

f p
h
y
to

p
lan

k
ton

 in
 L

ong Islan
d
 

Sound is
 under 

in
v
e
stig

a
tio

n
. 

T
his 

stu
d
y in

v
o

lv
es 

in
ten

siv
e 

th
ree-d

im
en

sio
n

al m
apping o

f tem
pera^ 

tu
re 

and 
ch

lo
ro

p
h

y
ll u

sin
g
 a tow

ed flu
o
ro

m
eter 

system
. 

F
ro

n
tal 

system
s in

 th
e N

ew
 

Y
ork B

ig
h

t 
and th

e E
n
g
lish

 C
hannel w

ill 
aiso

 be 
stu

d
ied

.

R
esearch

 at 
L

am
ont-D

oherty G
eo

lo
g

ical 
O

bservatory is 
concerned p

rim
arily

 w
ith th

e 
en

v
iro

n
m

en
tal 

reg
u
latio

n
s o

f p
h
y
to

p
lan

k
to

n
 grow

th, 
th

e 
in

flu
en

ces o
f 

c
ircu

la
tio

n
 

and g
razin

g
 on th

e 
d

istrib
u

tio
n
 and abundance o

f p
h
y
to

p
lan

k
to

n
 p

o
p
u
latio

n
s, 

and th
e 

e
ffe

c
ts o

f p
h
y
to

p
lan

k
to

n
 on th

e 
d

istrib
u
tio

n
 and abundance 

o
f 

suspended p
a
rtic

le
s 

in
 
co

astal 
environm

ents. 
F

ield
 program

m
es fo

cu
s on th

e 
in

flu
en

ces o
f 

c
e
ll 

size 
and 

ch
ain

 len
g
th
 on th

e 
rép

o
n

se o
f p

h
y
to

p
lan

k
to

n
 p

o
p
u
latio

n
s to

 th
e
ir environm

ent 
and 

on th
e 

co
u
p
lin

g
 betw

een p
h
y
to

p
lan

k
to

n
 p

ro
d

u
ctio

n
 and zooplankton g

razin
g
. 

L
ab

o
rato

ry 
program

m
es 

are o
rien

ted
 tow

ard q
u
an

tify
in

g
 tim

e-d
ep

en
d
en

t 
re

latio
n
sh

ip
s betw

een phyto­
p
lan

k
to

n
 grow

th and p
h

o
to

sy
n

th
esis.

P
lan

k
to

n
 research

 at 
th

e 
C

hesapeake B
ay In

stitu
te
 

co
n
tinu

ed
 on th

e ro
le 

o
f p

lan
k
to

n
 

m
etabolism

 in
 reg

en
eratin

g
 n

u
trie

n
ts in

 th
e w

ater colum
n and in

 d
ep

letio
n
 oxygen in

 
d

eep
er B

ay w
aters. 

A m
inim

um
 d

istu
rb

an
ce m

u
ltip

le 
co

rer w
as 

co
n
stru

cted
 to

 perm
it 

sedim
ent 

sam
pling fo

r m
easurem

ents 
of 

sed
im

en
t-w

ater n
u

trien
t 

exhange u
n
d
er con­

tro
lle

d
 co

n
d

itio
n
s. 

S
tu

d
ies have been in

itia
te

d
 on th

e 
abundance 

and d
istrib

u
tio

n
 

o
f m

icrozooplankton in
 th

e 
estu

ary
. 

S
ev

eral m
icro

zo
o

plan
kte

rs have been iso
la

ted
 

from
 C

hesapeake B
ay fo

r 
stu

d
ies 

o
f n

u
tritio

n
a
l 

req
u

irem
en

ts and m
etabolism

, 
and p

re­
lim

in
ary

 
stu

d
ies have been u

n
d
ertak

en to
 

exam
ine 

fin
e-sca

le
 d

istrib
u
tio

n
s in

 re
la

tio
n

 
to
 p

h
y
sical w

ater p
aram

eters 
and to

 
d
istrib

u
tio

n
s 

o
f th

e p
h

y
to

p
lan

k
to

n
 cro

p
. 

S
tu

d
ies 

are 
aiso

 
in
 p

ro
g
ress 

to
 
ch

aracterize 
d

isso
lv

ed
 o

rg
an

ic 
carbon released

 by n
a
tu

ral 
p
h
y
to

p
lan

k
to

n
 assem

blages 
and lab

o
rato

ry
 iso

la
te

s.

T
he V

irg
in

ia In
stitu

te
 
o
f M

arine 
S

cience h
as 

com
pleted a tw

o y
ear b

aselin
e 

survey o
f 

p
lan

k
to

n
 in

 th
e w

aters 
o
f th

e M
iddle A

tla
n
tic B

ig
h
t. 

A
nalyses w

ere m
ade o

f biom
ass 

d
iv

e
rsity

 and com
m

unity 
stru

c
tu

re. 
A

n h
y

p
o

th
esis 

o
f c

irc
u
la

tio
n
, 

m
ixing and zooplank­

to
n
 d

istrib
u
tio

n
 is b

ein
g
 developed th

a
t 

acco
u
n
ts fo

r annual 
d
ifferen

ces in
 abundance 

o
f n

o
rth

ern
 form

s 
and th

e 
annual 

appearance in
sh

o
re o

f C
aro

lin
ian

 fau
n

a. 
T

he m
odel 

co
n
sid

ers 
an

ticy
clo

n
ic 

ed
d
ies 

from
 th

e G
uii 

S
tream

, 
tra

n
s-sh

elf m
ixing in

 w
arm

er 
seaso

n
s 

and re
la

tiv
e
 

stren
g

th
 o

f 
cu

rren
ts 

in
 th

e 
C

o
astal B

oundary L
ayer.

P
lan

k
to

n
 research

 at D
uke U

n
iv

ersity
 M

arine 
L

ab
o
rato

ry w
as fo

cu
sed

 on th
e p

ro
cesses 

resp
o
n
sib

le fo
r larg

e 
scale v

a
ria

tio
n
s 

in
 p

ro
d
u
ctiv

ity
. 

T
he p

h
y
sical 

and chem
ical 

o
b

serv
atio

n
s tak

en
 
sin

ce 1965 
are b

ein
g
 an

aly
sed

 to
 
e
sta

b
lish

 w
hether o

r n
o
t 

th
e 

la
rg

e-sc
ale 

oceanographic v
a
ria

b
ility

 is resp
o
n
sib

le 
fo

r th
e v

a
riatio

n
 in

 p
ro

d
u
ctiv

ity
. 

O
ther 

stu
d
ies th

a
t 

are 
co

n
tin

u
in

g
 are: 

l) 
T

axonom
ic 

and zoogeographic 
stu

d
ies o

f 
o
cean

ic 
ra

d
io

la
ta

; 
2) 

in
v

e
stig

a
tio

n
 o

f copepod rep
ro

d
u

ctiv
e 

and feed
in

g
 stra

te
g
ie

s;
3) 

th
e 

reg
u
latio

n
 o

f p
rim

ary p
ro

d
u
ctio

n
 by secondary grow

th fa
cto

rs and trac
e m

etals; 
and 4

) 
an

aly
sis 

o
f th

e 
sp

a
tia

l 
and tem

poral h
etero

g
en

eity
 o

f p
h

y
to

p
lan

k
to

n
 

sp
ecies 

com
position in

 
sm

all 
la

te
ra

l 
e
stu

a
rie

s.
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P
lan

k
to

n
 research

 at 
th

e 
S

kidaw
ay In

stitu
te
 

of 
O

ceanography co
n
sisted

 o
f fie

ld
 

and lab
o
rato

ry
 
stu

d
ies. 

T
he 

fie
ld

 research
 co

n
cen

trated
 on tem

poral 
and 

sp
a
tia

l 
(v

e
rtic

a
l) 

changes 
in
 p

h
y

to
- 

and 
zooplankton com

position and 
abundance 

in
 iso

la
ted

 
G

u
ii S

tream
 in

tru
sio

n
s by fo

llo
w

in
g
 th

ese w
ater p

arcels w
ith

 
sets o

f d
ro

g
ues. 

T
hrough 

p
a
rtic

le
 

size 
d

eterm
in

atio
n

, 
com

bined w
ith

 p
rim

ary p
ro

d
u

ctiv
ity

 m
easurem

ents, 
th

e 
am

ount 
o
f p

a
rtic

u
la

te
 m

atter av
ailab

le to
 
d

iffe
re

n
t 

abundant 
zooplankton groups 

w
as m

easured.

L
ab

o
rato

ry 
stu

d
ies 

on p
elag

ic 
tu

n
ic

a
tes 

and ju
v

en
ile 

an
d

'ad
u

lts 
o
f abundant 

copepod 
sp

ecies 
com

plem
ented th

e fie
ld

 research
 by d

eterm
in

in
g
 ra

te
s o

f in
tak

e, 
grow

th and 
rep

ro
d
u
ctio

n
 at 

in
 
situ

 tem
p
eratu

res, 
food co

n
cen

tratio
n
s 

and food 
sp

ecies 
co

m
p
o
sitio

n
.

A
t 

th
e R

o
sen

stiel 
S

chool 
o
f M

arine 
and A

tm
ospheric 

S
cien

ces 
ex

p
erim

en
tal 

stu
d
ies 

are 
b
ein

g
 conducted on th

e feed
in

g
 o

f p
lan

k
to

n
 carn

iv
o
res, 

p
a
rtic

u
la

rly
 ch

aeto
g

n
ath

i, 
in

 
re

la
tio

n
 to

 
en

v
iro

n
m

en
tal food le

v
e
ls. 

T
he ro

le 
o
f d

e
tritu

s 
as 

a food 
source 

is 
b
ein

g
 ev

alu
ated

 fo
r in

sh
o
re 

copepods 
as w

ell 
as th

e 
asso

ciatio
n
 betw

een cy
clo

p
o
id

 
copepods 

and T
richodesm

ium
 in

 th
e F

lo
rid

a C
u
rren

t. 
A 

seaso
n
al 

survey is b
ein

g
 m

ade 
o
f w

ater colum
n p

ro
d
u
ctio

n
 on a tra

n
se

c
t 

from
 th

e m
angrove 

edge 
o
f B

iscayne B
ay in

to
 

th
e F

lo
rid

a C
u
rren

t. 
T

he re
la

tio
n

sh
ip

 betw
een la

rv
al 

fish
 
su

rv
iv

al 
and grow

th and 
a
v

a
ila

b
ility

 o
f m

icrozooplankton p
rey

 is b
ein

g
 stu

d
ied

 in
 B

iscayne B
ay.

B
en

th
ic 

In
v
estig

atio
n
s

D
uring th

e p
ast y

ear ex
ten

siv
e 

fie
ld

 and ex
p

erim
en

tal b
en

th
ic 

stu
d
ies w

ere 
conducted 

on th
e 

co
n

tin
en

tal 
sh

elf betw
een th

e T
JS-C

anadian B
order and C

ape H
atteras. 

S
c
ien

tists 
a
t 

th
e W

oods H
ole 

O
ceanographic In

stitu
tio

n
 

(W
H

O
I) 

co
n
tin

u
ed th

e
ir in

v
e
stig

a
tio

n
s 

of 
ab

y
ssal b

en
th

ic 
sp

ecies. 
T

hese 
stu

d
ies 

em
phasized ex

p
erim

en
tal m

easurem
ents to

 
d
etect 

p
ertu

rb
atio

n
s 

and th
e
ir e

ffe
c
ts 

on b
en

th
ic 

sp
ecies. 

S
am

ples 
o
f d

efau
n

ated
 

sedim
ents 

are p
laced

 in
 deep w

aters 
and m

onitored to
 
assess th

e 
co

lo
n
izatio

n
 p

ro
cess. 

O
ther 

ex
p
erim

en
ts are d

esign
ed

 to
 

exclude p
red

ato
rs 

and to
 
fo

llo
w
 th

e 
dynam

ics 
and deve­

lopm
ent 

o
f 

com
m

unity 
stru

c
tu

re
 
free 

o
f norm

al p
red

ato
rs. 

S
c
ien

tists have 
aiso

 
in

tro
­

duced o
rg

an
ic m

aterials 
such as b

lo
ck

s o
f w

ood and larg
e fish

 b
o

d
ies to

 
determ

ine 
com

m
unity change 

and b
eh

av
io

r in
 resp

o
n
se 

to
 
o
rg

an
ics. 

A
s 

ex
p
ected

, 
d
iffe

ren
t 

d
istu

rb
an

ces re
su

lt 
in
 d

iffe
re

n
tia

l 
changes in

 p
o

p
u

latio
n

s, 
dynam

ics and resp
o
n
ses.

A
t 

th
e 

sam
e tim

e 
Sandy H

ook L
ab

o
rato

ry
, 

R
atio

n
al M

arine F
ish

eries 
S

erv
ice 

(N
M

FS), 
con­

d
u
cted cru

ises 
to
 
in

v
e
stig

a
te b

en
th

ic 
com

m
unity 

stru
ctu

re 
at 

th
e D

eepw
ater D

um
psite 

106; 
sam

ples 
from

 th
e 

site
, 

lo
cated

 in
 2 

000 m
 o

f w
ater, 

as w
ell 

as 
from

 o
th

er un­
contam

inated lo
catio

n
s 

in
 
sim

ilar w
ater d

ep
th

s, 
w

ere 
an

aly
sed

. 
P

ap
ers b

ased
 on th

e 
e
a
rlie

r cru
ises to

 th
is 

site
 w

ere p
u
b
lish

ed
. 

T
here w

as no 
in

d
icatio

n
 th

a
t 

dum
ping o

f 
in

d
u

stria
l w

astes had im
pacted deepw

ater b
en

th
ic reso

u
rces.

T
he W

oods H
ole 

L
ab

o
rato

ry o
f th

e N
atio

n
al M

arine F
ish

eries 
S

erv
ice 

(N
M

FS) 
is 

carry
in

g
 

o
u
t 

a q
u
a
n
titativ

e 
survey

 of m
acrobenthic in

v
e
rte

b
ra

te fau
n
a o

f th
e 

co
n

tin
en

tal 
sh

elf 
and 

slo
p

e 
alo

n
g th

e 
east 

co
ast 

o
f th

e U
nited 

S
tates. 

S
am

ples w
ere tak

en
 
in
 th

e 
1960s 

th
ro

u
g
h
o
u
t 

th
e 

e
n
tire

 
reg

io
n
 
ex

ten
d
in

g
 from

 N
ova S

co
tia, 

C
anada, 

southw
ard to

 
F

lo
rid

a; 
w

ater d
ep

th
s 

sam
pled ranged from

 
5 to

 
ap

p
ro

x
im

ately 4 000 m
eters. 

T
his 

sam
pling w

as 
conducted in

 co
o
p
eratio

n
 w

ith
 th

e U
S G

eo
lo

g
ical 

S
urvey 

and th
e W

oods H
ole O

ceanographic 
In

stitu
tio

n
. 

B
ottom

 
sedim

ents 
from

 th
e 

sam
e 

sam
ples w

ere 
an

aly
sed

 fo
r num

erous geo­
lo

g
ica

l p
ro

p
ertie

s, 
how

ever th
o

se m
ost 

im
p
o
rtan

t 
fo

r o
u
r p

u
rp

o
ses w

ere 
th

e 
g

rain
-size 

com
position and o

rg
an

ic 
co

n
ten

t. 
R

elatio
n
sh

ip
s 

o
f th

ese p
aram

eters to
 th

e k
in

d
s 

and 
q
u
a
n
titie

s o
f b

en
th

ic 
an

im
als 

are b
ein

g
 stu

d
ied

. 
B

ecause 
o
f th

e w
ide n

o
rth

-so
u
th
 range 

in
 g

eo
g
rap

h
ic 

coverage 
of th

e 
sam

pling area, 
th

e fau
n
al 

d
ifferen

ces 
asso

ciated
 w

ith 
la

titu
d

e
 

are d
isce

rn
ib

le
. 

O
f 

sp
ecial 

in
te

re
st 

in
 co

n
n
ectio

n
 w

ith th
is 

se
rie

s o
f 

sam
ples
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is th
a
t biom

ass 
(dam

p w
eig

h
t) 

o
f th

e fau
n
a w

as 
determ

ined in
 ad

d
itio

n
 to

 
th

e n
u
m

erical 
d
en

sity
. 

A
li 

sam
ples have been p

ro
cessed

 and p
resen

t 
e
ffo

rts 
are 

devoted to
 
an

aly
sin

g
 

th
e 

d
ata, 

p
rim

arily
 fo

r th
e purpose 

o
f d

eterm
in

in
g
 g

eo
g

rap
h

ic 
and b

ath
y
m

etric 
d
is

tri­
b
u
tio

n
 
asso

ciated
 w

ith
 bottom

 
sedim

ent 
co

m
p
o
sitio

n
, 

and th
e 

in
te

r-re
la

tio
n
sh

ip
s 

betw
een v

ario
u
s fau

n
al groups o

r 
sp

ecies.

S
ev

eral 
in

stitu
tio

n
s 

co
n
tinu

ed
 th

e
ir in

v
e
stig

a
tio

n
s 

of b
en

th
ic 

com
m

unities in
 th

e 
M

iddle A
tlan

tic B
ig

h
t. 

R
esearch

 conducted by V
irg

in
ia In

stitu
te
 o

f M
arine 

S
cience 

(V
IM

S) 
fo

cu
sed

 on th
e 

co
n
tin

en
tal 

sh
elf and 

slo
p

e 
o
f th

e M
iddle A

tla
n
tic B

ig
h

t 
and 

th
e 

C
hesapeake B

ay estu
arin

e 
system

. 
O

ffshore research
 in

clu
d
ed

 stu
d
ies o

f th
e 

d
i­

strib
u

tio
n
, 

sedim
ent 

re
la

tio
n
sh

ip
s, 

and com
m

unity 
stru

c
tu

re
 o

f bottom
 feed

in
g
 fish

e
s, 

larg
e in

v
erteb

rates 
(cap

tu
red

 by d
red

g
e), 

m
acrobenthos 

(sam
pled by g

rab
), 

m
eiobenthos 

and fo
ram

in
ifera. 

T
he 

ex
isten

ce 
o
f a unique 

sh
elf b

reak
 com

m
unity w

as 
d
isco

v
ered

.
T

he 
d

istrib
u

tio
n
 o

f b
en

th
o
s on th

e 
co

n
tin

en
tal 

sh
elf w

as found to
 be 

a m
osaic re

s­
ponse 

to
 
th

e 
com

plex topography o
f th

e 
sh

elf. 
C

om
m

unities o
f m

acro- 
and m

eiobenthos 
in
 to

p
o
g
rap

h
ic 

sw
ales 

are v
ery d

istin
c
t 

from
 th

o
se 

on rid
g

es 
and th

e m
ore exposed 

co
arser sand bottom

s.

R
esearch

 on C
hesapeake B

ay m
acrobenthos w

as 
co

n
tin

u
ed

 by V
IM

S 
sc

ie
n
tists, 

fo
cu

sin
g
 in

 
th

e low
er Y

ork R
iv

er estu
ary

. 
S

tu
d

ies 0f th
e lo

n
g

-term
 dynam

ics 
o
f m

id-bottom
 m

acro- 
b
en

th
ic 

com
m

unities 
co

n
tin

u
ed

. 
O

ther in
v

estig
atio

n
s 

docum
ented th

e 
e
ffe

c
ts 

of pe­
tro

leu
m
 co

n
tam

in
atio

n
 o

f 
sedim

ents n
ear an o

il re
fin

e
ry
 on th

e m
acrobenthos.

P
erso

n
n
el 

o
f th

e 
Sandy H

ook L
ab

o
rato

ry
, 

N
o

rth
east P

ish
eries 

C
en

ter, 
N

M
FS, 

w
orked up 

h
isto

ric
a
l 

(1974) 
b
en

th
ic 

sam
ples 

co
llected

 from
 sta

tio
n
s on th

e m
id

-sh
elf o

ff N
ew

 
Jersey

 and D
elaw

are 
as w

ell 
as from

 sta
tio

n
s in

 th
e n

ear 
shore 

area o
ff th

e N
ew

 Jersey
 

co
ast. 

T
hese 

sam
ples are p

ro
v
id

in
g
 im

p
o
rtan

t b
en

th
ic d

ata to
 be u

sed in
 m

u
ltiv

ariate 
an

aly
ses to

 
re

la
te
 b

en
th

ic 
com

m
unity 

stru
c
tu

re 
to
 

sedim
ent 

ty
p
e, 

heavy m
etals in

 
sedim

ent 
and o

th
er fa

c
to

rs. 
T

he 
d
ata and an

aly
ses p

ro
v
id

e 
a benchm

ark fo
r m

ore recen
t 

b
en

th
ic 

stu
d
ies in

 areas proposed fo
r o

il 
developm

ent. 
NM

FS 
sc

ie
n

tists 
aiso

 
co

n
tin

u
e 

to
 
c
o
lle

c
t b

en
th

ic 
sam

ples from
 th

e 
so

lid
 w

aste 
(slu

d
g
e 

and d
red

g
in

g sp
o
ils) 

d
isp

o
­

sa
l 

areas in
 th

e N
ew

 Y
ork B

ig
h

t A
pex. 

D
ata re

su
ltin

g
 from

 alm
ost 

a decade 
o
f b

en
th

ic 
research

 in
 th

e A
pex w

ere 
in

co
rp

o
rated

 in
to
 

sev
eral p

u
b
lish

ed
 m

ajor d
ata rep

o
rts 

and 
p

ap
ers. 

NM
FS p

erso
n
n
el 

aiso
 

conducted 
sig

n
ific

an
t 

ex
p
erim

en
ts 

concerned w
ith

 
seabed 

re
sp

ira
tio

n
 to

 
d
eterm

in
e: 

l) 
th

e 
re

la
tiv

e
 im

portance 
o
f v

ario
u
s 

com
ponents o

f th
e 

b
en

th
o
s in

 u
sin

g
 oxygen from

 o
v
erly

in
g
 w

aters, 
2) 

th
e 

re
latio

n
sh

ip
 betw

een o
rg

an
ic 

lo
ad

in
g
 o

f th
e b

en
th

o
s 

and oxygen u
p

tak
e, 

and 
3) 

th
e 

e
ffe

c
ts o

f h
ig

h
 w

ater colum
n 

p
ro

d
u
ctiv

ity
 on b

en
th

ic 
com

m
unity m

etabolism
.

T
he 

C
ollege 

o
f M

arine 
S

cien
ces, 

U
n

iv
ersity

 o
f D

elaw
are, 

conducted 
stu

d
ies 

in
 D

elaw
are 

B
ay and th

e M
iddle A

tlan
tic B

ig
h

t 
o
ff th

e B
ay as w

ell 
as 

on G
eorges B

ank. 
S

tu
d

ies 
in

 D
elaw

are B
ay 

em
phasized 

seaso
n
al 

changes in
 feed

in
g
 ty

p
es o

f b
en

th
ic 

organism
s.

It w
as 

found th
a
t 

fin
e
r 

sedim
ents w

ere 
dom

inated seaso
n
ally

 by d
ep

o
sit 

feed
ers; 

co
arser 

sedim
ents 

co
n

tain
ed

 b
o

th
 d

ep
o
sit 

and 
su

sp
en

sio
n
 feed

ers. 
D

elaw
are p

erso
n
n
el w

ere 
aiso

 
in

v
o
lv

ed
 w

ith an in
v
e
stig

a
tio

n
 o

f 
seaso

n
al flu

ctu
a
tio

n
s 

o
f b

en
th

ic 
assem

blages 
at 

site
s proposed fo

r larg
e 

ocean o
u
tfa

lls fo
r w

aste. 
S

p
ecific 

sp
ecies w

ere 
stu

d
ied

 
to
 

d
eterm

in
e th

e
ir p

o
ssib

le 
sig

n
ifican

ce 
as im

p
o
rtan

t 
in

d
ic

ato
rs o

f 
environm

ental 
change.

T
he 

e
ffe

c
ts 

on th
e b

en
th

o
s 

o
f 

sev
ere hypoxia 

(low
 d

isso
lv

ed
 oxygen) 

w
hich o

ccu
rred

 
on th

e 
in

n
er 

sh
elf o

ff N
ew

 Jersey
 w

ere in
v
estig

ated
 by V

IM
S 

and th
e NM

FS 
and th

e 
reco

v
ery

 p
ro

cess w
as fo

llo
w

ed
. 

P
o
p
u
latio

n
s o

f 
echinoderm

s and cru
stacean

s w
ere 

v
irtu

a
lly

 elim
in

ated
 in

 areas w
hich had 

ex
p

erien
ced

 th
e 

an
o
x
ia in

 1976. 
A

lthough
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som
e 

sp
ecies o

f m
o

llu
sk

s and an
n

elid
s w

ere 
affected

, 
o
th

er sp
ecies 

su
rv

iv
ed

. 
V

IM
S 

sc
ie

n
tists rep

o
rted

 th
a
t 

sp
ecies w

ith
 p

lan
k
to

n
ic larv

ae 
q
u
ick

ly
 reco

lo
n

ized
 in

 affec­
ted

 areas, 
b
u
t 

th
o

se w
ith

o
u

t 
p
lan

k
to

n
ic 

d
isp

e
rsa

l, 
p

a
rtic

u
la

rly
 th

e p
eracarid

 cru
­

stacean
s, 

i.e
., 

am
phipods 

and iso
p
o
d
s, 

had n
o
t 

reco
v

ered
 a

fte
r one y

ear. 
O

ther 
sp

ecies, 
in

clu
d

in
g
 tw

o p
o
ly

ch
aetes 

and a cerian
th

id
 anem

one, 
o
ccu

rred
 o

p
p
o
rtu

n
isti­

c
ally

 a
fte

r th
e 

d
istu

rb
an

ce. 
R

ecovery from
 th

e 
d

istu
rb

an
ce 

w
as aiso

 in
v
estig

ated
 

by V
IM

S by fo
llo

w
in

g
 recru

itm
en

t 
in
 
azo

ic 
sedim

ents p
laced

 on th
e 

o
u
ter sh

e
lf.

S
u
rface 

d
w

ellin
g
 m

acrobenthos, 
in

clu
d

in
g
 th

e 
d
iv

erse p
o

p
u

latio
n
s o

f tu
b
e-d

w
ellin

g
 

am
phipods, 

rep
o

p
u

lated
 w

ith
in
 a few

 w
eeks b

u
t 

rep
o
p
u
latio

n
 by m

ore 
d
eep

ly burrow
ing 

form
s 

lag
g
ed

. 
T

he 
o
p
p
o
rtu

n
istic C

a
p
ite

lla c
a
p
ita

ta
, 

w
hich u

su
ally

 is n
o
t 

found 
in
 th

e 
area, 

estab
lish

ed
 q

u
ick

ly
 in

 th
e 

azo
ic 

sedim
en

ts.

E
x
p
erim

en
tal  

research
 on b

en
th

ic p
o
p
u
latio

n
s 

in
 th

e 
fie

ld
 and lab

o
rato

ry
 h

as been 
em

phasized by p
erso

n
n
el 

o
f th

e US E
nvironm

ental P
ro

tectio
n
 A

gency 
(E

PA
), 

E
nvironm

ental 
R

esearch
 L

ab
o
rato

ry
, 

N
arrag

an
sett, 

R
hode 

Islan
d
 

(E
R

L
-N

). 
T

he ER
L-N

 M
arine E

cology 
R

esearch
 L

ab
o
rato

ry 
(M

ER
L), 

to
g
eth

er w
ith

 an inhouse ER
L-N

 stu
d
y on m

icrocosm
s, 

is 
attem

p
tin

g
 to

 
d
u
p
licate 

re
a
l 

ecosystem
 stresses in

 
sm

all 
and m

id
-scale, 

ex
p
erim

en
tal 

en
clo

sed
 estu

arin
e 

system
s. 

O
perated by a m

u
ltid

isc
ip

lin
a
ry

, 
m

u
lti-in

stitu
tio

n
a
l 

co
n
so

rtiu
m

, 
M

ERL h
as 

sp
en

t m
ost 

o
f th

is y
ear im

plem
enting and te

stin
g
 th

e 
system

s 
fo

r 
accu

rate rep
resen

tatio
n
 o

f p
h
y
sical, 

chem
ical 

and b
io

lo
g
ical phenom

ena.

CEAS 
(C

o
astal E

cosystem
 A

n
aly

sis 
S

urvey), 
in

itia
te

d
 th

is y
ear by ER

L-N
, 

w
as 

designed 
to
 
in

te
g
ra

te
 
clo

sely
 w

ith
 th

e N
atio

n
al M

arine F
ish

eries 
S

erv
ice's O

cean P
u
lse P

ro­
gram

m
e. 

It 
tra

ce
s p

o
llu

tio
n
 e

ffe
c
ts upon b

en
th

ic b
io

ta
 and 

sedim
ents from

 th
e 

h
ead

w
aters o

f an estu
ary

 o
u
t 

to
 th

e 
open ocean, 

and h
as d

ire
ct 

ap
p
licatio

n
 to

 
do­

m
estic 

and in
d
u
stria

l w
aste d

isp
o
sal p

erm
ittin

g
 a

c
tiv

itie
s o

f EPA
 as w

ell 
as 

d
red

g
in

g 
and fillin

g
 p

erm
its issu

ed
 by th

e A
rm

y C
orps 

o
f E

n
g

in
eers.

L
u

rin
g
 1977 

th
e N

o
rth

east 
F

ish
eries 

C
en

ter im
plem

ented its
 new

 environm
ental 

assess­
m

ent program
m

e, 
O

cean P
u

lse. 
T

his program
m

e 
is 

d
esig

n
ed

 to
 
in

teg
ra

te
 

and co
o

rd
in

ate 
th

e 
co

astal 
and m

arine 
environm

ental 
assessm

ent 
a
c
tiv

itie
s o

f NM
FS w

ith
 th

o
se 

o
f 

o
th

er F
ed

eral 
ag

en
cies 

and u
n
iv

e
rsitie

s. 
T

he O
cean P

u
lse 

Program
m

e 
em

phasized ex
ten

­
siv

e 
c
ru

ise
s 

d
u
rin

g
 w

hich p
h

y
sio

lo
g

ists, 
b
io

ch
em

ists, 
p

ath
o

b
io

lo
g

ists, 
g
e
n
e
tic

ists, 
b

en
th

ic 
eco

lo
g
ists 

and b
eh

av
io

ral 
sc

ie
n

tists perform
 stan

d
ard

 m
easurem

ents a
t 

selected
 

sam
pling stra

ta
. 

T
he 

sam
pling stra

ta
 in

clu
d
e b

en
th

ic areas know
n to

 be h
eav

ily
 im

­
p
acted

 by co
n
tam

in
an

ts 
as w

ell 
as p

o
rtio

n
s 

o
f th

e 
sh

elf th
a
t 

are p
ristin

e
 o

r re
la

tiv
e
ly

 
fre

e o
f p

o
llu

tio
n

. 
T

hree 
O

cean P
u

lse 
cru

ises have 
alread

y
 been conducted to

 th
e 

L
eepw

ater L
um

psite 
106 lo

cated
 ap

p
ro

x
im

ately 175 k
ilo

m
eters 

seaw
ard from

 N
ew

 Y
ork 

H
arbor. 

L
ata from

 th
ese 

cru
ises 

are b
ein

g
 w

orked up fo
r rep

o
rts 

and p
u

b
licatio

n
s.

U
SSR 

(A
 N

ym
an)

In
 

spring-sum
m

er 1976 p
lan

k
to

n
 w

as co
llected

 in
 th

e 
so

u
th

w
estern B

aren
ts 

S
ea and in

 
th

e w
aters o

f n
o
rth

ern
 N

orw
ay and in

 1977 
an an

aly
sis o

f them
 w

as m
ade.

T
he m

aterial 
co

llected
 fo

r m
any y

ears 
on p

h
y
to

p
lan

k
to

n
, 

zooplankton biom
ass 

and 
feed

in
g
 o

f th
e B

aren
ts 

S
ea cap

elin
 w

ere 
g
en

eralised
. 

216 p
h
y
to

p
lan

k
to

n
, 

1 
884 zoo­

p
lan

k
to

n
 and 423 

eu
p

h
au

siid
 

sam
ples w

ere 
co

llected
. 

A q
u
an

titativ
e-w

eig
h
t 

an
aly

sis 
o
f th

e leed
in

g
 o

f 
362 

specim
ens 

o
f cod fry

 and 700 specim
ens 

o
f th

e 
ad

u
lt 

P
o
lar cod 

w
as 

c
arried

 o
u
t.
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O
n th

e b
a
sis 

o
f an

aly
sis 

o
f th

e m
aterial 

co
llected

 in
 1971-1977 

a lis
t 

o
f th

e phyto­
p
lan

k
to

n
 
sp

ecies 
(143) 

observed in
 th

e B
aren

ts 
S

ea w
as 

com
piled.

T
he re

la
tio

n
sh

ip
s betw

een 
sp

rin
g
 p

lan
k
to

n
 biom

ass and w
ater tem

p
eratu

re 
and aiso

 
betw

een 
sum

m
er p

lan
k
to

n
 biom

ass 
and 

su
rv

iv
al 

in
d

ex o
f th

e p
elag

ic young cod w
ere 

in
v
estig

ated
 in

 th
e 

co
u
rse 

o
f a stu

d
y o

f feed
in

g
, 

b
io

lo
g
ical 

in
d
ex

es 
and 

su
rv

iv
al 

o
f th

e B
aren

ts 
S

ea O
-group young cod o

f th
e 

1976 y
ear c

la
ss.

W
inter 

survey o
f eu

p
h
au

siid
 
sto

ck
 in

 th
e B

aren
ts 

S
ea gave 

an o
p
p
o
rtu

n
ity

 to
 
ev

alu
ate 

in
 advance th

e 
abundance 

and lo
catio

n
s 

o
f eu

p
h
au

siid
 co

n
cen

tratio
n
s - 

th
e m

ost 
im

­
p

o
rtan

t 
feed

in
g
 o

b
ject 

o
f fish

 in
 th

e 
sum

m
er p

erio
d

.

In
 1978 th

e p
lan

k
to

n
 in

v
e
stig

a
tio

n
s in

 th
e B

aren
ts 

S
ea w

ill be 
co

n
tinu

ed
 acco

rd
in

g
 

to
 th

e p
rev

io
u
s program

m
e.







T
his p

ap
er n

o
t te

 be 
c
ite

d
 w

ith
o
u
t p

rio
r 

referen
ce 

to
 th

e 
au

th
o

r

In
tern

atio
n
al 

C
ouncil 

fo
r

C
.M

. 
1978 

i—
 '■ 

/

th
e E

x
p
lo

ratio
n
 o

f th
e 

Sea
B

io
lo

g
ical O

ceanography 

C
om

m
ittee

A
D

M
IN

ISTRA
TIV

E REPORT O
F THE N

ETH
ERLA

N
D

S, 
1977

(N
etherlands 

In
stitu

te
 
fo

r Sea 
R

esearch)

T
he 

series o
f m

easurem
ents 

o
f m

icrophytobenthic 
prim

ary p
ro

d
u
ctio

n
 on 

a 
tid

a
l 

fla
t in

 
th

e w
estern W

adden S
ea is by now

 th
e 

lo
n
g
est know

n.

E
sp

ecially
 th

e 
larg

e 
annual v

a
riatio

n
 
is 

an 
in

tere
stin

g
 
asp

ect of 
th

is 

se
rie

s. 
M

easurem
ents o

f prim
ary p

ro
d
u
ctio

n
 o

f p
h

y
to

p
lan

k
to

n in
 h

ig
h
-tid

e 

w
ater 

in
 th

e w
estern W

adden Sea have now
 been done 

fo
r 

sev
eral y

ears.

In th
e 

la
st few

 y
ears 

th
e p

ro
d
u
ctio

n
 and consum

ption o
f phytoplankton 

b
efo

re, 
d

u
rin

g
 

and a
fte

r 
th

e 
sp

rin
g
 bloom

 of 
th

e 
so

u
th

ern
 N

orth 
Sea 

receiv
ed

 

m
uch a

tte
n

tio
n

. 
T

his 
y

ear a num
ber o

f cru
ises w

as m
ade 

in
 June and Ju

ly
 
in

 

th
e 

S
outhern B

ig
h
t 

to
 

study 
th

e w
eekly 

flu
ctu

atio
n

s 
in
 
th

e p
lan

k
to

n
 d

u
rin

g 

th
e 

sum
m

er. 
A new

 developm
ent 

in
 th

is program
 w

as 
th

e 
in

tro
d

u
ctio

n
 o

f th
in

- 

lay
er chrom

atography 
fo

r th
e 

an
aly

sis 
of 

ch
lo

ro
p

h
y

lls 
and th

e
ir d

eg
rad

atio
n 

p
ro

d
u

cts. 
O

ccasio
n

ally
, 

h
ig

h
 co

n
cen

tratio
n
s 

o
f 

ch
lo

ro
p

h
y

ll 
allo

m
ers w

ere 

found, 
w

hich sig
n

ifie
s 

th
a
t b

a
c
teria w

ere m
ain consum

ers 
of 

th
e prim

ary 

sum
m

er p
ro

d
u

ctio
n

. 
A

n estim
ate 

o
f th

e m
ean prim

ary p
ro

d
u
ctio

n
 d

u
rin

g
 one y

ear

can now
 be g

iv
en 

fo
r 

th
e 

eastern
 p

a
rt of 

th
e 

S
outhern B

ight: 
200-250 g

-2 
-1

C m 
y

ear 
(p

a
rtic

u
late p

iu
s d

isso
lv

ed
 o

rg
an

ic m
a
tte

r).

T
he d

istrib
u
tio

n
 o

f 
a
li 

zooplankton 
sp

ecies 
in
 
th

e 
S

outhern B
ight of 

th
e N

orth Sea 
in
 

1973 
and 

1974 w
as m

apped. 
In 

1973 
secondary p

ro
d
u
ctio

n
 by

zooplankton w
as h

ig
h
est 

in
 an area w

ith
in
 

30 m
iles o

ff 
th

e D
utch co

ast
-2 

-1
(45 g C m 

y
ear 

). 
T

he p
o
ssib

le 
in

flu
en

ce o
f 

carn
iv

o
ro

u
s 

zooplankton 
(fish

 

larv
ae, 

hydrom
edusae) 

on th
e p

o
p
u
latio

n
s o

f h
erb

iv
o
res w

as 
in

v
estig

ated
.

T
he 

firs
t 

sim
u
latio

n
 runs 

w
ith th

e 
new

ly-developed ecosystem
 m

odel 
SIM

PEL 

(sim
ula

tio
n
 o

f th
e 

dynam
ics 

o
f a p

elag
ic ecosystem

) 
have been d

iscu
ssed

.

A
s 

to
 
stu

d
ies o

f 
th

e benthos 
in
 th

e 
so

u
th

ern
 N

orth S
ea: 

th
e d

istrib
u

tio
n

 

p
a
tte

rn
 o

f th
e bottom

 in
fau

n
a w

as m
apped betw

een D
en H

elder-H
oek of 

H
olland 

and 50 m
iles 

o
ff 

th
e 

D
utch co

ast. 
A few

 sp
ecies w

ere 
follow

ed 
in
 th

e
ir grow

th, 

m
o
rtality

 and abundance. 
T

he m
ost in

stab
le b

u
t 

aiso
 
in

 biom
ass 

th
e m

ost 

im
p

o
rtan

t com
m

unity 
w

as 
found along th

e 
co

ast, 
and v

aried
 
in
 p

ro
d

u
ctiv

ity
 

betw
een 0 

and 30 g A
shfree 

D
ry W

eight.

In th
e 

autum
n th

e 
eu

p
h

otic 
zone 

o
f 

th
e N

orth E
q

u
ato

rial C
u
rren

t o
f 

th
e 

A
tlan

tic O
cean w

as 
in

v
estig

ated
 w

ith 
sp

ecial 
em

phasis 
on 

sta
b
ility

, 
v
e
rtic

a
l
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stru
c
tu

re, 
d

ie
l v

ariatio
n
s 

and ra
te
 p

ro
cesses w

ith
in
 th

e p
lan

k
to

n
 com

partm
ent 

o
f th

e p
elag

ic 
ecosystem

. 
A

t a num
ber o

f 
sta

tio
n

s 
on an east-w

est sectio
n

 

from
 th

e A
frican

 co
ast to

 m
id-O

cean th
e 

a
c
tiv

ity
 o

f 
th

e 
electro

n
 tran

sp
o

rt 

system
 

(ETS) 
w

as 
estim

ated
, 

p
rim

ary p
ro

d
u
ctio

n
 w

as m
easured in

 
situ

, 
d

etailed
 

v
e
rtic

a
l p

ro
file

s 
of 

ch
lo

ro
p
h

y
ll w

ere o
b

tain
ed

 w
ith a V

arioS
ens, 

and zoo­

p
lan

k
to

n
 w

as 
sam

pled w
ith 

a p
lan

k
to

n
 to

rp
ed

o
. 

O
f 

co
u

rse, 
h
y
d
ro

g
rap

h
ical, 

p
h
y
sical 

and 
chem

ical 
c
h

a
ra

c
te

ristic
s 

o
f th

e 
area w

ere 
stu

d
ied

 as w
ell. 

T
he 

tro
p
h
ic 

re
la

tio
n
s 

o
f 

th
e p

elag
ic 

system
 appeared

 to
 be co

m
p

licated
, 

m
ost 

prim
ary p

ro
d
u
cers 

being no 
larg

er 
than 

1 
m

y. 
N

ear th
e bottom

 o
f th

e eu
p
h
otic 

zone 
a ch

lo
ro

p
h
y
ll m

axim
um

 w
as 

found, 
co

n
sistin

g
 m

ainly o
f d

eg
rad

atio
n
 p

ro
d

u
cts 

a
t th

e m
ost w

estern o
cean

ic 
sta

tio
n

s. 
H

ere 
th

e h
etero

tro
p

h
ic a

c
tiv

ity
 w

as 

m
uch 

low
er 

th
an a

t th
e 

statio
n
 clo

se 
to
 th

e A
frican

 m
ainland. 

T
he 

co
n
trib

u
tio

n
 

o
f 

zooplankton to
 th

e 
to

ta
l p

o
te

n
tia

l re
sp

iratio
n
 a

c
tiv

ity
 o

f h
etero

tro
p
h
s 

w
as 

p
ro

b
ab

ly
 le

ss th
an
 a few

 p
ercen

t.


