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anaim

o, 
V

an
co

u
v
er 

Isla
n

d
, 

a
re 

u
n
d
er w

ay 
a
t 

p
re

se
n
t.

Ic
ela

n
d

(l. 
H

alg
rim

sso
n

)

P
h

y
to

p
lan

k
to

n
 

(T
h

ó
ru

n
n
 T

h
ó

rd
a
rd

ó
ttir)

P
h

y
to

p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

in
 
Ic

e
la

n
d
ic
 
w

aters 
w

ere 
p

erfo
rm

ed
 
in
 
sim

ila
r 

w
ays 

as 
b

e
fo

re
. 

P
ro

d
u
c
tiv

ity
 w

as 
m

easu
red

 
w

ith
 
th

e 
■ C 

tech
n

iq
u

e 
on 

sam
p
les
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fro
m
 
stan

d
ard

 
d
ep

th
s 

(0
, 

IO
, 

20 
an

d 
30 m

), 
and 

a
li 

sam
p

les 
w

ere 
illu

m
in

a
te

d
 

w
ith

 
th

e
 

sam
e 

lig
h

t 
in

te
n
sity

 
(ca 

9500 
lu

x
)® 

S
am

ples 
fo

r 
q
u
a
n
tita

tiv
e
 

an
a­

ly
s
is 

o
f p

h
y

to
p
lan

k
to

n
 w

ere 
c
o

lle
c
te

d
 
a
t 

each
 
le

v
e
l 

w
here 

p
ro

d
u

c
tiv

ity
 w

as 
m

easu
red 

and 
n

e
t 

p
lan

k
to

n
 h

a
u

ls 
tak

en
 

fro
m
 
th

e
 
su

rfac
e
 
a
t 

m
ost 

statio
n

s®
 

C
h
lo

ro
p
h
y
ll 

a w
as 

m
easu

red
 
in
 

1 
litre

 
sam

p
les, 

u
su

a
lly

 
from

 
IO
 

m
 d

ep
th

 
b
u
t 

so
m

etim
es 

from
 
th

e 
su

rfac
e
 

aiso®
 

S
ecch

i 
d

isc
 
re

ad
in

g
s 

w
ere 

m
ade 

w
hen 

p
o
ssib

le
.

D
r 

Jo
h

n 
C

alk
in

s 
from

 
th

e 
U

n
iv

e
rsity

 
o
f 

K
en

tu
ck

y
 m

easu
red

 
lig

h
t 

p
e
n

e
tra

tio
n

 
in
 
th

e 
w

estern
 
p
a
rt 

o
f 

th
e 

a
rea

 
su

rv
ey

ed
 
in

 M
ay

-Ju
n
e, 

w
ith

 m
ain 

em
phasis 

on 
u
ltra

-v
io

le
t 

lig
h

t®

P
rom

 
27 

A
p
ril 

to
 

13 M
ay 

p
ro

d
u

c
tiv

ity
 m

easu
rem

en
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

a
t 

47 
sta

tio
n

s 
in
 
th

e
 w

aters 
so

u
th
 

and 
w

est 
o
f 

Ic
e
la

n
d
, 

fro
m
 B

reid
am

erk
u
rd

jú
p
 

to
 

S
næ

fe
llsn

e
s. 

E
ig

h
teen

 
sta

tio
n
s w

ere w
orked 

tw
ice 

d
u
rin

g
 
th

e
 
p
erio

d
 

(H
áfad

ju
p
, 

S
elv

o
g
sb

an
k
i 

and R
e
y
k
ja

n
e
si

P
rom

 
26 

M
ay 

to
 

13 
June 

th
e 

tra
d
itio

n
a
l 

sp
rin

g
 

su
rv

ey
 w

as 
m

ade 
in
 
c
o
a
sta

l 
as 

w
e
ll 

as 
in
 
a
d
jac

e
n
t 

d
eep w

aters 
a
li 

aro
u

n
d
 
Ic

ela
n

d
 
(
iii 

sta
tio

n
s)®

 
S

elv
o
g
sb

an
k
i 

w
as 

w
orked 

in
 
th

e 
b

eg
in

n
in

g
 

and 
a
t 

th
e
 

end 
o
f 

th
e 

su
rv

ey
.

O
n 

4 
Ju

ly
 
th

e
se
 

sam
e 

sta
tio

n
s 

(S
elv

o
g
sb

an
k
i.) 

w
ere 

w
orked 

once 
m

ore 
to

g
e
th

e
r 

w
ith

 
th

e 
H

áfad
jú

p
 
se

c
tio

n
 

(9 
sta

tio
n
s)®

In
 

0
-g

ro
u
p
 

su
rv

ey
s 

d
u
rin

g
 

8
-2

6
 

A
u

g
u
st 

m
easu

rem
en

ts 
w

ere 
m

ade 
a
t 

75 
o
f 

"the 
sta

tio
n

s 
w

orked 
in

 M
ay

-Ju
n
e? 

th
e
 

o
cean

ic 
w

aters 
o
ff 

th
e 

n
o

rth
 

and 
e
a
st 

c
o
a
sts 

w
ere 

n
o
t 

in
clu

d
ed
 
in
 
th

is 
survey®

F
in

a
lly

, 
m

easu
rem

en
ts 

w
ere 

m
ade 

in
 
S

k
e
rja

fjö
rd

u
r 

a
t 

4 
sta

tio
n

s 
on 

23 
Jan

u
ary

 
and 

a
t 

21 
sta

tio
n
 

on 
5
-6
 

M
ay®

T
hese 

in
v
e
stig

a
tio

n
s 

a
re 

p
a
rt 

o
f 

a m
ore 

e
x
ten

siv
e
 

program
m

e 
in
 
th

e 
n
e
a
rsh

o
re 

a
re

a
 aro

u
n

d
 
R

ey
k

jav
ik
 w

here 
th

e 
en

v
iro

n
m

en
tal 

c
o

n
d

itio
n

s 
and 

an
im

al 
and 

p
la

n
t 

life
 
a
re
 
b
ein

g
 
stu

d
ie

d
. 

T
hese 

in
v
e
stig

a
tio

n
s 

w
ere 

In
itia

te
d
 

b
ecau

se 
o
f 

a p
lan

n
ed
 
re

o
rg

a
n

isa
tio

n
 

o
f 

th
e
 

sew
age 

o
u
t­

le
ts
 
in
 
th

e 
R

ey
k

jav
ik
 

area®

Z
o
o
p
lan

k
to

n
 
(In

g
v
ar H

allg
rim

sso
n

)

In
 

1976 
zo

o
p
lan

k
to

n
 

sam
p
lin

g
 w

as 
c
a
rrie

d
 

o
u
t 

a
t 

371 
sta

tio
n
s 

in
 
th

e 
fo

llo
w

in
g
 

su
rv

ey
s 

s

D
u
rin

g
 

24 A
p
ril 

to
 

5 
M

ay 87 
sta

tio
n

s 
w

ere 
w

orked 
in
 
th

e 
G

reen
lan

d
 

S
ea 

and 
so

u
th
 

and 
so

u
th

w
est 

o
ff 

Ic
e
la

n
d
. 

D
u
rin

g
 

th
e 

p
e
rio

d
 

o
f 

8 
- 

18 
M

ay 
72 

sta
tio

n
s 

w
ere 

w
orked 

in
 th

e
 
G

reen
lan

d
 

S
ea 

and 
e
a
st 

G
reen

lan
d
 w

aters 
an

d 
d
u
rin

g
 

th
e 

p
e
rio

d
 

o
f 

26 
M

ay 
to
 

15 
Ju

n
e 

112 
sta

tio
n

s 
in
 
th

e
 
w

aters 
aro

u
n

d
 
Ic

e
la

n
d
.

S
am

p
lin

g
 
in
 
th

e
se
 
th

re
e
 

su
rv

ey
s 

w
as 

c
a
rrie

d
 
o

u
t 

w
ith

 
a E

tensen 
n

e
t 

and 
Ic

e
la

n
d

ic
 

H
igh S

peed 
S

am
pler®

P
rom

 
27 

A
p
ril 

to
 
I

4 M
ay 

35 
sta

tio
n
s 

w
ere 

w
orked 

o
ff 

th
e 

so
u
th

w
est,, so

u
th

 
and 

so
u
th

e
ast 

c
o

a
st 

o
f 

Ic
ela

n
d
 w

ith
 

a 
fin

e
 

m
esh p

lan
k
to

n
 n

e
t 

and 
a 

G
u
lf 

III 
sam

pler®
..

P
rom

 
IO
 
to
 

17 
Ju

n
e 

zo
o
p
lan

k
to

n
' sam

p
lin

g
 

w
as 

c
a
rrie

d
 

o
u

t 
a
t 

65 
sta

tio
n

s 
in
 
th

e 
. 

fjo
rd

s 
on 

th
e
 
n

o
rth

w
est 

c
o

a
st 

w
ith

 
a G

u
lf 

III 
sam

pler®

A
è 

p
re

v
io

u
sly

, 
th

e
 

C
o

n
tin

u
o

u
s 

P
lan

k
to

n
 S

u
rv

ey
s 

b
etw

een
 R

ey
k
jav

ik
 

and 
H

ew
 

Y
ork 

and 
R

ey
k

jav
ik
 
S

u
le 

S
k
erry

 w
ere 

u
n
d
ertak

en
 
in
 
c
o

o
p

era
tio

n
 w

ith
 
th

e
 
In

s
titu

te
 

fo
r M

arin
e 

E
n
v

iro
n

m
en

tal 
R

esearch
, 

P
ly

m
o

u
th

.
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Ire
la

n
d

 

(F
.A

. 
G

ib
so

n
)

N
o

th
in

g
 

to
 

re
p

o
rt 

th
is 

y
e
a
r.

N
e
th

erla
n
d

s 

(P
. 

K
o

rrin
g

a)

N
eth

erlan
d
s 

In
s
titu

te
 
fo

r F
ish

e
ry
 
In

v
e
stig

a
tio

n
s

D
u

rin
g
 

1976 
p
h

y
to

p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

h
av

e 
b

een 
co

n
tin

u
ed
 
in
 

a 
70 

km
 w

ide 
a
rea

 
alo

n
g
 

th
e 

co
ast 

o
f 

th
e
 
N

e
th

erlan
d

s. 
F

o
r 

d
iato

m
s 

and 
d

in
o

fla
g

e
lla

te
s 

d
iv

e
rsity

 
in

d
ic

es 
have 

b
een

 
c
a
lc

u
la

te
d

. 
T

he 
re

su
lts 

com
pared 

w
ith
 
s
a
lin

itie
s

 
(re

p
re

se
n
tin

g
 
th

e 
riv

e
r 

in
flu

x
) 

re
v
e
a
le

d
 
th

a
t 

in
c
re

a
sin

g
 

"en
rich

m
en

t” 
n
eed 

n
o
t 

n
e
c
e
ssa

rily
 
lead

 
to
 

a 
red

u
ced

 
d

iv
e
rsity

 
p
a
tte

rn
. 

D
in

o
fla

g
e
lla

te
s 

su
sp

ected
 

to
 

cau
se 

to
x
ic

ity
 
in
 
s
h
e
llfis

h
 w

ere 
o

b
serv

ed
 

in
 

m
idsum

m
er, 

b
u

t 
G

onyaulax 
sp

in
ife

ra
 
d
id
 
n
o
t 

re
su

lt 
in
 
to

x
ic

ity
 

o
f 

th
e 

c
u
ltiv

a
te

d
 
s
h
e
llfis

h
.

P
ro

to
p
erid

in
u
m
 
tro

ch
o
id

eu
m
 w

as 
co

n
sp

icu
o
u
s 

in
 
Ju

ly
, 

w
hen 

12 
000 

c
e
lls

/litre
, 

in
c
lu

d
in

g
 
c
y
sts, 

w
ere 

co
u
n
ted

. 
M

axim
al 

am
ounts 

o
f 

th
e 

u
b
iq

u
ito

u
s 

P
ro

ro
cen

tru
m

 
m

ican
s 

w
ere 

reco
rd

ed
 

in
 

S
ep

tem
b
er, 

v
iz

. 
25 

000 
c
e
lls

/litre
, 

w
h
ereas 

D
in

o
p
h
y
sis 

sp
. 

show
ed 

44 
000 

c
e
lls

/litre
. 

O
u
tb

u
rsts 

o
f 

P
ro

ro
cen

tru
m
 
re

d
fie

ld
i 

d
id
 
n

o
t 

re
p
e
a
t 

in
 
th

e 
y
ear 

1976. 
15 

000 
c
e
lls

/litre
 

w
as 

th
e 

m
axim

um
 

en
u
m

erated
. 

P
ro

­
ro

cen
tru

m
 

m
inim

um
 
reach

ed
 
a 

le
v

e
l 

o
f 

35 
000 

c
e
lls

/litre
.

D
u

rin
g
 
th

e 
m

onth 
o
f 

O
cto

b
er, 

W
addensea 

m
u

ssels 
cau

sed
 
g
a
stro

-in
te

s
tin

a
l 

com
­

p
la

in
ts 

o
f 

co
n
su

m
ers. 

P
h
y
to

p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s 

in
 d

ig
e
st 

sy
stem

s 
o
f 

th
e 

m
u
ssels 

re
v
ea

le
d
 

th
e 

p
resen

ce 
o
f 

P
ro

ro
cen

tru
m
 m

ican
s.

N
eth

erlan
d

s 
In

s
titu

te
 
fo

r 
S

ea 
R

esearch

T
h

e
o
re

tic
a
l 

c
o
n
sid

e
ra

tio
n
 

o
f 

th
e 

w
h
o
le 

sy
stem

 
o
f 

n
u
trie

n
ts, 

p
h
y
to

p
lan

k
to

n
, 

d
e
tritu

s 
and 

h
e
te

ro
tro

p
h
s 

in
 
th

e 
S

o
u
th

ern
 
B

ig
h
t 

o
f 

th
e 

N
o
rth

 
S

ea h
av

e 
le

d
 
to

 
a 

few
 
p
lan

k
to

n
 m

odels 
and 

an
 

eco
sy

stem
 
m

o
d
el. 

W
ith 

th
e
se
 

m
o
d
els 

it 
is
 
p
o
ssib

le
 

to
 

sim
u
late 

p
ro

d
u
ctio

n
 

and 
m

in
e
ra

lisa
tio

n
 
p
ro

c
esse

s 
in
 
th

e 
co

u
rse 

o
f 

a 
y

e
a
r. 

T
h
ere 

is
 

a 
reaso

n
ab

le 
ag

reem
en

t 
b
etw

een
 
flu

c
tu

a
tio

n
s 

o
f 

G
, 

N
, 

P 
and 

S
i 

w
ith

in
 

th
e 

sy
stem

 g
en

erated
 

by 
th

e
 

m
o

d
els 

and 
th

e
 
flu

c
tu

a
tio

n
s 

o
b
serv

ed
 

in
 
th

e 
fie

ld
.

Z
ooplankton sam

ples 
co

llected
 in

 1973 
and 1974 have been p

rep
ared

 fo
r 

com
puter a

n
a
ly

sis. 
Program

m
es w

ritten
 fo

r m
u
ltip

le 
reg

ressio
n
 an

aly
sis, 

m
u
ltip

le resp
o
n
se an

aly
sis, 

fa
c
to

r an
aly

sis and c
lu

ste
r an

aly
sis w

ill m
ake 

it p
o
ssib

le 
to
 
in

terp
rete

 
th

e d
istrib

u
tio

n
 o

f m
ost 

sp
ecies 

in
 term

s 
of 

en
ciro

n
m

en
tal 

co
n
d
itio

n
s 

and o
f p

ro
d
u
ctio

n
.

T
h
in

-la
y
e
r 

ch
ro

m
ato

g
rap

h
ic 

te
c
h
n
iq

u
e
s 

w
ere 

d
ev

elo
p

ed
 
in
 
o
rd

e
r 

to
 

q
u
a
n
tify

 
th

e 
v
a
rio

u
s 

p
ath

w
ay

s 
o
f 

c
h

lo
ro

p
h

y
ll 

d
e
g

ra
d

a
tio

n
. 

R
e
su

lts 
o

b
ta

in
ed
 
d
u
rin

g
 
th

e 
in

te
rn

a
tio

n
a
l 

FL
E

X
-76 

program
m

e 
co

n
firm

 
th

e 
u
se

fu
ln

e
ss 

o
f 

su
ch

 m
eth

o
d

s. 
A
 

stu
d
y

 
w

as 
m

ade 
o
f 

p
lankto

n
 
m

a
te

ria
l 

c
o
lle

c
te

d
 

d
u

rin
g
 

th
e 

C
o
n
tin

u
o
u
s 

P
lan

k
to

n
 
R

eco
rd

er 
S

u
rv

ey
 

o
f 

th
e 

B
ritish

 
In

s
titu

te
 
fo

r 
M

arin
e 

E
n
v
iro

n
m

en
tal 

R
esearch

. 
T

he 
p
u
rp

o
se 

w
as 

to
 

d
eterm

in
e 

th
e 

n
a
tu

ra
l 

v
a
ria

b
ility

 
in
 

th
e 

p
lan

k
to

n
 

o
f 

th
e
 

N
o

rth
 

S
ea 

and 
to
 

com
pare 

th
e 

p
lan

k
to

n
 

ch
an

g
es 

in
 D

u
tch

 
c
o
a
sta

l 
w

aters 
sin

c
e
 

W
orld W

ar 
II 

w
ith

 
ch

an
g
es 

in
 
a
d
jac

e
n

t 
sea 

a
re

a
s 

th
a
t 

a
re
 
le

ss 
in

flu
en

c
e
d
 

by m
an-m

ade 
e
u
tro

p
h
ic

a
tio

n
.



IO

N
orw

ay

(G
o 

B
erg

e 
& F

. 
B

ey
er)

Io 
In

s
titu

te
 

o
f 

M
arin

e 
R

esearch
, 

B
erg

en

1
.1

 
P

h
y

to
p

lan
k

to
n

1
.1

.1
 

T
he 

lo
n
g
-term

 
m

o
n
ito

rin
g
 

o
f 

p
rim

ary
 p

ro
d
u
ctio

n
 an

d
 

.stan
d
in

g
 

sto
ck

s
o
f 

p
h
y
to

p
lan

k
to

n
 
o
v
er 

th
e 

c
o
a
sta

l 
b
an

k
s 

o
ff 

w
estern

 
N

orw
ay 

co
n
tin

u
ed

.
A

h 
expanded, 

program
m

e 
co

v
erin

g
 
th

e
 
e
n

tire
 
p
ro

d
u
c
tio

n
 

.season w
as 

ru
n

 
co

v
erin

g
 

th
e 

a
re

a
 n

o
rth

 
o
f 

N 
62®

 
to
 T

e
ste

ra
ie

n
 an

d 
th

e 
re

s
u

lts 
w

ere 
com

bined 
w

ith
 
th

e
 
p
rev

io
u
s 

m
a
te

ria
l 

In
 a 

stu
d
y
 

o
f 

th
e
 
an

n
u
al 

p
rim

ary
 

p
ro

d
u
c
tio

n
 and 

its
 
flu

c
tu

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
ic

a
l 

b
a
se

lin
e
 

stu
d

y
 
p
reced

in
g
 
a 

p
lan

n
ed
 
o

il 
e
x
p
lo

ita
tio

n
 

program
m

a 
on 

th
e 

sh
elf»
 

T
he 

fo
llo

w
in

g
 
p
aram

eters 
w

ere 
m

easu
red

 % 
p
rim

ary
 
p
ro

d
u
ctio

n
 ra

te
s (a

s 
c
h
lo

ro
p
h
y
ll 

a
), 

zo
o

p
lan

k
to

n
 
ta

x
a
 

and 
b
io

m
asses, 

lig
h
t 

e
x

tin
c
tio

n
, 

p
a
rtic

le
 
siz

e
 
freq

u
en

cy
, 

h
y
d
ro

g
rap

h
y

 
and 

n
u

trie
n

ts»
 

T
u
rb

id
ity

 an
d 

c
h

lo
ro

p
h

y
ll 

in
 v

iv
o
 
flu

o
re

sc
e
n

c
e
 

w
ere 

c
o
n
tin

u
o
u
sly

 reco
rd

ed
 
a
t 

5 
m
 le

v
el»
 

T
he 

y
e
a
rly

 
p
rim

ary
 
p
ro

d
u
ctio

n
 

w
ith

in
 
th

e
 
a
re

a
 v

a
rie

d
 
b

etw
een

 
50 

and 
90 

gC

1
.1

.2
 

T
he 

b
a
se

lin
e
 

stu
d
y
 u

n
d
ertak

en
 
in
 

1975 
o
v
er 

th
e
 
C

o
n
tin

e
n
ta

l 
sh

e
lf 

o
ff 

N
o
rth

ern
 N

orw
ay 

(T
rom

s-F
in

n
m

ark
) 

w
as 

fo
llo

w
ed

 
up 

by 
a m

o
n
ito

rin
g
 

program
m

e 
co

v
erin

g
 a

li 
elem

en
ts 

in
 

thai 
co

m
p
leted

 
b
a
se

lin
e
 

stu
d

y
. 

B
ata w

ere 
c
o
lle

c
te

d
 
a
t 

th
re

e
 
c
ru

ise
s, 

in
 M

ay, 
Ju

n
e 

and 
O

cto
b
er 

re
sp

ec
tiv

ely
.

T
he 

re
su

lts 
w

ill 
be 

re
p

o
rte

d
 
a
t 

th
e
 

end 
o
f 

1977 »

1
.1

.5
 A

s 
p
a
rt 

o
f 

th
e
 

KJo
in

t 
N

orw
egian 

C
o
astal 

C
u

rren
t 

P
ro

je
c
t8* 

sp
o
n
so

red
by 

th
e
 

N
orw

egian 
O

cean
o
g
rap

h
ic 

C
o
m

m
ittee, 

in
v
e
stig

a
tio

n
 

on 
th

e 
sp

a
tia

l 
and 

tem
p
o
ral 

ch
an

g
es 

o
f 

b
io

lo
g
ic

a
l 

p
aram

eters 
w

as 
m

ade 
a
t 

tw
o 

Io
- 

c
a
litie

s
 

o
ff 

th
e 

N
orw

egian 
c
o
a
st, 

one 
a
t 

M
^re 

(62°38*N
 
1
9
°3

6
iE

) 
and 

a
n
o
th

e
r 

a
t 

F
u
g
lo

y
b
an

k
en
 
o
ff 

T
rom

s 
(7

1
r'0

4
eN
 19*36*B

). 
T

he.sam
e 

p
aram

eters 
as 

in
 
th

e
 

tw
o 

ab
o
v
e-m

en
tio

n
ed
 

program
m

es 
w

ere 
o
b
serv

ed
 

p
iu

s 
co

n
tin

u
o

u
s 

a
n

a
ly

sis 
o
f 

p
a
rtic

le
s 

v
e
rtic

a
l 

d
istrib

u
tio

n
.

1
.1

»4 A
 
lo

n
g
-term

 program
m

e 
on 

en
v
iro

n
m

en
tal 

c
o
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 
c
o

a
st 

w
ere 

su
rv

ey
ed
 
in

 N
ovem

ber-D
ecem

ber and 
sam

p
les 

fo
r 

a
n
a
ly

sis 
o
f 

n
u
trie

n
ts, 

o
x
y
g
en

, 
s
a
lin

ity
, 

te
m

p
e
ratu

re
,c

h
lo

ro
p
h
y
ll 

a 
and 

p
a
rtic

le
 
siz

e
 
freq

u
en

cy
 w

ere 
o
b
ta

in
e
d
.

1
0
1
.5

 
C

o
n
tin

u
o
u
s 

an
d 

sim
u

ltan
eo

u
s 

m
easu

rem
en

ts 
o
f w

a
te

r 
tran

sp
a
re

n
c
y
 and 

c
h

lo
ro

p
h
y
ll 

in
 ^

iv
o
 

w
ere 

c
a
rrie

d
 

o
u
t 

d
u
rin

g
 
th

e 
p
ro

d
u
ctio

n
 

seaso
n

 
on 

a
li 

th
e 

In
stitu

te
®

s 
c
ru

ise
s»
 

T
he 

o
b

ta
in

ed
 
re

s
u

lts 
co

n
firm

ed
 
th

e 
u
se

fu
ln

e
ss 

o
f 

th
e
 
re

la
tio

n
sh

ip
 

b
etw

een
 
th

e 
tw

o 
p
aram

eters 
to
 
id

e
n

ti­
fy

 and 
ro

u
g
h
ly
 q

u
a
n
tify

 th
e 

p
resen

ce 
o
f 

n
o
n
-p

lan
k
to

n
ic p

a
rtic

le
s 

a
ffe

c
tin

g
 
th

e
 
tra

n
sp

a
re

n
cy

 
o
f 

th
e w

aters»
 

A
 p

re
lim

in
a
ry

 a
n

a
ly

sis 
o
f 

th
e 

re
la

tio
n
sh

ip
 
b

etw
een

 
th

e 
c
h
lo

ro
p
h
y
ll 

in
 v

iv
o
 
flu

o
re

sc
e
n

c
e
 an

d
 

th
e 

p
ro

d
u

ctio
n
 
c
a
p

a
c
ity

 
show

ed 
a fa

irly
 good 

c
o
rre

la
tio

n
 
o

v
er 

a w
ide 

ran
g

e 
o
f 

v
a
lu

e
s 

su
g

g
e
stin

g
 
th

e 
p
o
s
s
ib

ility
 
o
f 

u
sin

g
 
flu

o
re

sc
e
n

c
e
 
re

ad
in

g
s 

as
a m

easu
rem

en
t 

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
r­

tic
u
la

r u
se 

o
f 

in
 v

iv
o
 
flu

o
re

sc
e
n
c
e
 
m

easu
rem

en
ts 

is
 

b
ein

g
 
c
a
rrie

d
 

out»

lo
l®

6
 

F
I, cd ew

ig
en

» 
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
a
se

lin
e
 

stu
d
ie

s 
o
f 

p
h
y
to

p
lan

k
to

n
, 

zo
o

p
lan

k
to

n
 an

d 
fis

h
 
p

ro
d

u
c
tiv

ity
 

in
 
th

e 
O

slo
fjo

rd
 

an
d 

a
d

ja
c
e
n

t 
c
o
a
sta

l 
w

a
ters 

co
n
tin

u
ed

»
 

D
u
rin

g
 
th

e 
y
e
a
r, 

7 
su

rv
ey

s 
o
f 

th
e
 
ax

ea w
ere 

m
ade» 

T
he 

re
s
u
lts 

w
ere 

p
u
b
lish

ed
 
in

 
F

isk
en
 

og H
av

et, 
se

rie
 

A
, 

an
d 

in
 

a re
p

o
rt 

to
 

th
e
 

N
orw

egian a
u

th
o

rity
 

o
f 

w
ater w

ays 
an

d 
electrae 

pow
er 

(in
s
titu

te
 

o
f 

M
ar. 

R
es»

, 
B

io
lo

g
ical. 

S
ta

tio
n

, 
F

lc
d

e
v

ig
e
n

)»



il

1*2 
Z

o
o

p
lan

k
to

n

1
.2

.1
 

S
am

p
lin

g 
w

as 
co

n
tin

u
ed
 
a
t 

th
e 

p
erm

an
en

t 
o
cean

o
g
rap

h
ic 

sta
tio

n
s 

alo
n
g
 
th

e 
c
o

a
st 

o
f 

N
orw

ay, 
a
t 

W
est 

S
p

itsb
e
rg

en
 

and 
a
t 

sta
tio

n
 

M
ike 

in
 
th

e
 

N
orw

egian 
S

ea. 
T

he 
w

o
rk

in
g
 up 

o
f 

th
e 

m
a
te

ria
l 

is 
in
 
p
ro

g
re

ss.

1
.2

.2
 

In
 
th

e 
N

orw
egian 

C
o
astal 

C
u

rren
t 

P
ro

je
c
t 

zo
o

p
lan

k
to

n
 w

as 
sam

pled 
in
 
fiv

e
 

se
c
tio

n
s 

alo
n
g
 
th

e 
c
o

a
st 

o
f 

N
orw

ay. 
V

e
rtic

a
l 

h
a
u
ls

20 
- 

0 
m
 

and 
100 

- 
0 

m
 w

ere 
tak

en
 w

ith
 

Ju
d

ay
 n

e
ts 

(j. 
36 

m
esh 

1
8

0
^

1). 
A

t 
S

v
in

o
y
 
n
o
rth

 
o
f 

C
ape 

S
tad

 
sh

o
rt 

tim
e 

v
a
ria

tio
n
s 

in
 

zo
o

p
lan

k
to

n
 w

ere 
stu

d
ie

d
 
d

u
rin

g
 M

ay, 
th

e 
se

c
tio

n
 
b
ein

g
 
re

p
ea

te
d

 
sev

en
 
tim

e
s. 

In
 a

d
d
itio

n
, 

p
lan

k
to

n
 h

a
u
ls 

w
ere 

tak
en

 a
t 

tw
o

-h
o

u
r : 

in
te

rv
a
ls 

a
t 

tw
o 

d
iu

rn
a
l 

sta
tio

n
s, 

and h
o
riz

o
n
ta

l 
h
a
u
ls 

w
ith

 
C

larke-B
um

pus 
p
lan

k
to

n
 

sam
p
lers 

w
ere 

tak
en

 a
t 

fo
u
r 

d
iffe

re
n

t 
le

v
e
ls. 

T
he 

S
v

in
o

y
 
se

c
tio

n
 

w
as 

a
iso

 
co

v
ered

 
in. A

p
ril, 

A
ugust 

and 
O

cto
b
er.

T
he 

o
th

e
r 

se
c
tio

n
s 

w
ere 

re
p

e
ate

d
 

from
 

tw
o 

to
 
fo

u
r 

tim
es 

b
etw

een
 

M
arch 

and 
N

ovem
ber. 

In
 
a
li, 

350 
sta

tio
n

s 
w

ith
 
p
lan

k
to

n
 h

au
ls 

w
ere 

tak
en

1
.2

.3
 
In
 b

a
se

lin
e
 
in

v
e
stig

a
tio

n
s 

fo
r 

th
e- o

il 
p
ro

sp
ec

tin
g
 program

m
e 

o
ff 

n
o

rth
e
rn
 

N
orw

ay, 
zo

o
p
lan

k
to

n
 w

as 
sam

pled 
from

, 
th

e 
w

eath
er 

sh
ip

 
ttA

m
iw 

in
 
v

e
rtic

a
l 

h
a
u
ls 

w
ith. 

Ju
d

ay
 n

e
ts 

a
t 

a 
fix

e
d
 
p

o
sitio

n
,

7
1

°3
0

!N 
la

t, 
1
9

oQ
0?E

 
lo

n
g
, 

once 
a w

eek 
fro

m
 
th

e
 
b
eg

in
n
in

g
 

o
f 

S
ep

tem
b

er. 
P

lan
k
to

n
 
m

a
te

ria
l 

a
re 

w
orked up 

by m
ethods 

d
escrib

ed
 

in
 p

rev
io

u
s 

re
p

o
rts«

1
.2

.4
 
In

v
e
stig

a
tio

n
s 

re
la

te
d
 

to
 

co
m

m
ercial 

e
x

p
lo

ita
tio

n
 

o
f 

zo
o
p
lan

k
to

n
 

(C
alan

u
s) 

co
n
tin

u
ed

. 
O

ff 
B

erg
e, 

th
e 

sp
rin

g
 
p
lan

k
to

n
 w

as 
scan

ty
 

in
 M

ay, 
n
o
t 

m
ore 

th
an

 
1
0
-2

0
 m

l/m
^. 

E
x
p
erim

en
tal 

fish
e
ry

 w
ith

 
tra

w
ls 

and 
an

ch
o
red

 
n

e
ts 

w
as 

le
ss 

su
c
c
e
ssfu

l 
th

an
 
in
 

1
9
7
5

? 
o
n
ly

 
fiv

e
 
m

e
tric 

fo
n
s 

b
ein

g
 

cau
g
h
t 

d
u

rin
g
 M

ay, 
com

pared 
w

ith. 
13 

to
n
s 

in
 

1
9
7
5

° 
T

he 
d
ev

elo
p

m
en

t 
o
f 

th
e 

zo
o

p
lan

k
to

n
 w

as 
e
v
id

e
n
tly

 
d
elay

ed
 
fo

r 
th

re
e
 

w
eek

s.

O
ff 

n
o
rth

e
rn
 N

orw
ay la

rg
e
 
q
u
a
n
titie

s 
o
f 

G
ten

o
p
h
o
res 

p
rey

ed
 

on 
th

e 
zo

o
p

lan
k

to
n
 d

u
rin

g
 
Ju

n
e.

1
.2

.5
 

A
t 

an
 
a
q
u
a
cu

ltu
re
 
sta

tio
n
 
in
 
th

e 
M

asfjo
rd
 
n
o
rth

 
o
f 

B
erg

en
, 

re
la

­
tiv

e
ly
 
la

rg
e
 
q
u
a
n
titie

s 
o
f 

C
alan

u
s, 

m
axim

um
 14 k

g
 
p

e
r 

1000 
to

n
s 

o
f 

w
a
ter, 

w
ere 

ta
k
e
n
 fro

m
 'th

e 
seaw

ater pum
p 

in
le

t 
d
u
rin

g
 M

ay 
and 

Ju
n

e. 
T

he 
c
o
n
c
e
n
tra

tio
n
 
o
f 

p
lan

k
to

n
 
a
t 

th
e 

in
le

t 
o
f 

th
e 

pum
p 

a
t 

5 
m
 le

v
e
l, 

w
as 

e
v
id

e
n
tly

 
cau

sed
 

by 
th

e 
co

m
b
in

atio
n
 

o
f 

an u
p
p
er 

la
y
e
r 

o
f 

fre
sh

w
a
ter 

and 
a 

stro
n
g
 
in

g
o

in
g
 
c
u
rre

n
t 

in
 
th

e 
d
eep

er 
la

y
e
rs.

1
.2

.6
 
K

rill 
(E

u
p

h
a
u
slid

s). 
In

 M
arch, 

ex
p
erim

en
tal 

fish
e
ry

 fo
r k

rill 
w

as 
c
a
rrie

d
 

o
u
t 

w
ith

 hand 
k

e
tc

h
e
rs 

and 
lig

h
ts 

in
 
a 

fjo
rd
 

so
u

th
 

o
f 

B
erg

en
. 

M
eg

an
y
ctip

h
an

es 
n
o
rv

eg
ica w

as 
a
ttra

c
te

d
 
in
 
g
re

a
t 

q
u
a
n
titie

s. 
D

u
rin

g
 

one 
n

ig
h

t, 
th

re
e
 

m
en 

cau
g
h
t 

1 
000 

kg 
o
f 

k
rill. 

T
raw

lin
g
 
fo

r k
rill 

w
as 

n
o
t 

su
c
c
e
ssfu

l.

2
. 

U
n
iv

e
rsity

 
o
f 

B
erg

en
 

- 
B

io
lo

g
ic

a
l 

S
ta

tio
n

, 
E

sp
eg

ren
d

2
.1

 F
ie

ld
 
stu

d
ie

s 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 
a 

sm
all 

la
n
d
-lo

c
k
ed
 
fjo

rd
,

F
au

sk
an

g
erp

o
llen

, 
to
 

d
eterm

in
e 

th
e
 
le

v
e
l 

o
f 

p
rim

ary
 
p
ro

d
u
ctio

n
 

in
 
sp

rin
g
 

and 
sum

m
er, 

th
e 

o
ccu

rren
ce 

and 
co

m
p
o
sitio

n
 
o
f 

th
e 

m
ero- 

p
lan

k
to

n
, 

and 
th

e 
d
iu

rn
a
l 

v
e
rtic

a
l 

m
ig

ra
tio

n
 
o
f 

zo
o
p
lan

k
to

n
 
in

 
re

la
tio

n
 
to
 
g
ra

z
in

g
.
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2-02 
In
 
co

n
ju

n
ctio

n
 w

ith
 
th

e 
N

orw
egian 

c
o
a
sta

l 
c
u
rre

n
t 

p
ro

je
c
t,

re
p

e
ate

d
 

zo
o
p
lan

k
to

n
 
su

rv
ey

s 
w

ere 
m

ade 
o
f 

a 
se

c
tio

n
 
alo

n
g
 

59°20*N
 

fro
m
 
th

e 
N

orw
egian 

c
o

a
st 

to
 

ab
o

u
t 

2°E
, 

in
 
o
rd

e
r io

' m
ake 

sto
ck

 
e
stim

a
tes 

b
etw

een
 M

arch 
and M

ay, 
a
t .th

e 
tim

e 
w

hen d
e
ta

ile
d
 
c
u

rre
n

t 
m

easu
rem

en
ts 

w
ere 

b
ein

g
 m

a,de. 
A

iso
 
in
 
c
o
n
ju

n
ctio

n
 w

ith
 

th
e 

sam
e 

p
ro

'je
c
t, 

in
te

n
siv

e
 
stu

d
ie

s 
w

ere 
m

ade 
o
f 

a 
se

c
tio

n
 No W

o 
fro

m
 

S
v
in

o
y

 
o
ff 

th
e 

c
o

a
st 

o
f M

ore, 
w

ith
 
th

e 
sp

e
c
ia

l 
in

te
n
t 

o
f 

in
v
e
stig

a
tin

g
 

sh
o

rt-term
 v

a
ria

b
ility

 
and 

th
e 

re
p
e
a
ta

b
ility

 
o
f 

sam
p
lin

g
.

2
.3

 
M

o
d
ellin

g
 
o
f 

th
e 

lan
d

-lo
ck

e
d
 
m

arin
e 

eco
sy

stem
 
in

 L
in

d
asp

o
llen

e 
h

as 
co

n
tin

u
ed

, 
in
 w

hich
 
th

e 
e
stim

ate
d
 
p
ro

d
u
ctio

n
 h

f 
p

h
y

to
p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 

o
ccu

p
y 

c
e
n
tra

l 
p

o
sitio

n
s»

2
.4

 E
x

p
erim

en
tal 

stu
d
ie

s 
h

av
e 

in
clu

d
ed

 
b

io
assay
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p
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b
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com
m

unity 
in

 K
o
rsfjo

rd
en

, 
w

hose 
v
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c
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c
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h

y
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p
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u
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c
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c
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p
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p
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rrie
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u
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p
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e
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o
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p
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in
v

e
stig

a
tio

n
 
o
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e 
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g
 
p

h
y
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p

lan
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e
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n
in
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o
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e
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o
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as 
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u
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o
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b

o
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w
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M
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o
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e
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ra
te
 
in

 
B

erg
en

. 
T

his 
in

v
e
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B
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p
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c
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u
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o

n
e
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d

ro
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er p
la

n
t 

p
ro

je
c
ts. 

A 
su

rv
ey
 
in
 
th
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R
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c
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fjo

rd
 
n

e
a
r 

B
erg

en
, 

is
 
in
 p

re
p
a
ra

tio
n
 

(K
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p
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p
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d
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c
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p
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fjo
rd
 

' 
p
h
y
to

p
lan

k
to

n
 
as 

ev
alu

ated
 

by v
a
rio

u
s 

p
h
y
sio

lo
g
ic

al 
and 

b
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c
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b
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p
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l.2

.,7
 

T
axonom

y and 
m

o
rp

h
o
lo

g
y
 

o
f 

d
in

o
f la

g
e
lla

te
s 

w
ere 

stu
d

ie
d
 

by m
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en
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v
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o
re 

lo
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N
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e
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e
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.
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o
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p
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ie
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f 
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e
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p
o
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f 
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n
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o
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to

n
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tin

u
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e
 
O

slo
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rd
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S
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h
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D

iu
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n
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een
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o
p
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k
to

n
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p
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en
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s 
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ie
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o
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er 
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f 

v
a
rio

u
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s 
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th

e
 
O

slo
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rd
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b
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e
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p
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b
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c
ia

l 
em

phasis 
on 

th
e 

se
a
so

n
a
l 

su
cc

e
ssio

n
 
in
 
th

e
 
u
p
p
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b
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c
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c
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p
a
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p
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v
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c
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b
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o
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p
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p
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Z

o
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p
lan
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lo
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zo

o
p
lan

k
to

n
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d
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n
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v
e
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a
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s 
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ere 

in
itia

te
d
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B

a
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rd
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c
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c
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e
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e
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ig

ra
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c
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u
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d

an
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n
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f 

p
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e
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n
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etw
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p
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k
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n
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g
 
o
f 
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a
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b
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p
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) 
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a
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v
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e
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ch
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tu
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p
h
ic
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n
sh

ip
s 
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o
v
e
r-w

in
te
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g
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o
n
d
itio

n
 
in
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e
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n

o
rth

e
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e
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o
f 
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o
p
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d

u
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b
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b
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p
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ie
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o
f 
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ere 
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c
u
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p
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p
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p
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c
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c
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c
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o
ff M

ore 
and 

in
 
th

e 
T

ro
n
d
h
eim

sfjo
rd
 

(S
ak

s­
haug 

and 
M

y
k
lestad

).

P
o

lan
d

Fo 
re

p
o
rt 

re
c
e
iv

e
d
.
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P
o
rtu

g
a
l

(To 
F

eto
 

&
 G« 

Y
ilarin

h
o
)

In
 M

arch 
197&

 
w

e 
sta

rte
d
 

a 
program

m
e 

on 
c
o

lle
c
tin

g
 

sam
ples 

from
 
a 

p
riv

a
te

 
fish

p
o

n
d
 
to
 

d
eterm

in
e 

th
e 

w
ater 

q
u
a
lity

 
and 

to
 

stu
d
y
 
th

e
 
b

a
c
te

ria
 

and 
th

e 
q

u
a
lita

tiv
e
 

and 
q
u
a
n
tita

tiv
e
 
p
lan

k
to

n
 

and 
its

 
ev

o
lu

tio
n

«
 

T
he 

fish
p

o
n
d
 
is
 

on 
th

e 
rig

h
t-h

a
n
d
 

sid
e 

o
f 

th
e
 

S
ado 

estuary^ and 
d
o
es 

n
o

t 
re

c
e
iv

e
 
a
rtific

ia
l 

fo
o
d
, 

b
u
t 

o
n

ly
 
th

e
 
riv

e
r w

ater w
h
ich 

com
es 

in
 by 

slu
ic

e
 
g
a
tes 

opened 
once 

a m
onth 

on 
th

e 
h

ig
h

e
st 

tid
e
 

(M
»H

. 
T

ile
la

, 
M

.A
« 

S
am

p
aio

i

S
tu

d
ies 

in
clu

d
ed
 
in
 

th
e 

program
m

e 
o
f 

m
o
n
ito

rin
g
 

o
f 

th
e
 
c
o

a
st 

o
f 

S
in

es 
and 

L
agoa a de 

S
to
 

A
ndré 

w
ere 

th
e 

fo
llo

w
in

g
 

s 
Q

u
a
lita

tiv
e
 

and 
q
u
a
n
tita

tiv
e

 
stu

d
ie

s 
o
f 

p
h

y
to

- 
and 

zo
o
p
lan

k
to

n
, 

d
e
term

in
a
tio

n
 
o
f 

d
iv

e
rsity

 
in

d
ex

, 
d
e­

te
rm

in
a
tio

n
 

o
f 

in
d
ic

a
to

r 
sp

e
cie

s 
(
j0 

C
alejo

 
M

o
n
teiro

, 
C

. 
M

ota, 
L

. 
F

ern
an

d
es, 

Jo G» 
M

ate
u
s)o

S
tu

d
ies 

w
ere 

a
iso

 
c
a
rrie

d
 

o
u
t 

on 
zo

o
p
lan

k
to

n
, 

m
ain

ly
 

co
p
ep

o
d
s 

and 
sip

h
o
n
o

­
p
h
o
ra, 

c
o

lle
c
te

d
 

by 
th

e 
B.Y 

wG
oO

» 
C

ars'“ 
SW
 
o
f 

P
o
rtu

g
a
l 

and 
th

e 
A

zo
res 

d
u
rin

g
 

N
ovem

ber/D
ecem

ber 
1975 

w
ith

 
a 

Ju
d

ay
 n

e
t. 

(i. 
de 

P
a
iv

a, 
T

0 
N

eto)»

g
ra

in

(j. 
C

o
rral 

& M
o 

D
urán)

In
s
titu

to
 

de 
In

v
e
stig

a
c
io

n
e
s 

P
esq

u
eras

P
h
y
to

p
lan

k
to

n

T
he 

w
ork 

on 
“S

tu
d
ies 

on 
a
q

u
a
tic

 
p

o
p

u
latio

n
s 

in
 
a n

o
t-u

n
ifo

rm
 m

edium
88 

h
as 

b
een

 
co

m
p

leted
.,

T
he 

stu
d
y
 

on 
flu

o
re

sc
e
n

c
e
 
p
ro

p
e
rtie

s 
o
f 

th
e 

p
h
o
to

sy
n
th

e
tic 

sy
stem

, 
co

n
­

sid
e
rin

g
 
it 

a
s 

a u
n
io

n
 
b
etw

een
 
sem

i-co
n
d
u
cto

rs, 
h
as 

b
een

 
co

n
tin

u
ed

«
 

T
he 

m
ain 

p
u
rp

o
se 

is
 

a 
th

e
o
re

tic
a
l 

and 
ex

p
erim

en
tal 

stu
d
y
 
o
f 

lig
h
t 

co
n

v
ersio

n
 
in

to
 

è
le

c
tric

 
en

erg
y
 

by m
e
tal-c

h
lo

ro
p

h
y

ll 
p

ig
m

en
t 

c
e
lls

. 
T

he 
title

 
o
f th

e 
stu

d
y

 
is
 

“C
h
lo

ro
p

h
y

ll 
sy

stem
s 

o
f 

en
erg

y
 
tra

n
sfo

rm
a
tio

n
31.

Z
o

o
p

lan
k

to
n

T
he 

stru
ctu

re, 
o
f 

autum
n 

zo
o
p
lan

k
to

n
 p

o
p
u
latio

n
s 

o
ff 

C
abo 

B
lan

co
 

(NW
 A

fric
a
) 

w
as 

stu
d
ied

;.
A

n 
e
c
o

lo
g

ic
a
l 

stu
d
y
 

o
f 

n
e
ritic

 
zo

o
p
lan

k
to

n
 
o
ff 

P
u
n
ta 

E
n
d
ata 

(B
ilb

ao
) 

h
as 

b
een

 u
n
d
ertak

en
.

A 
s
ta

tis
tic

a
l 

stu
d

y
 w

as 
m

ade 
o
f 

se
v

e
ral 

zo
o

p
lan

k
to

n
 

sam
p
lers, 

as 
w

ell 
as 

an 
a
n

a
ly

sis 
o
f 

th
e 

c
o
rre

la
tio

n
 
b
etw

een
 m

ales 
and 

fem
ales, 

and 
p
o
p
u
la

tio
n

 
d
y
n
am

ics 
in
 
th

e
 
g

en
u

s 
A

c
a
rtia

«

A 
stu

d
y
 

on 
th

e
 

“In
flu

en
c
e 

o
f 

lig
h
t, 

tem
p

eratu
re 

and 
p
a
rtic

u
la

te
 

o
rg

an
ic 

m
a
tte

r 
on m

etab
o

lic 
a
c
tiv

ity
 

and 
fe

e
d
in

g
 
o
f 

p
la

n
k
to

n
ic
 

co
p
ep

o
d
s8" 

h
as 

b
een

 
co

m
p
leted

«

T
he 

stu
d
y
 

o
f 

zo
o
p
lan

k
to

n
 p

o
p
u
la

tio
n
s 

in
 re

la
tio

n
 
to
 
w

a
te

r m
asses 

in
 
th

e 
W

est 
M

ed
iterran

ean
 h

as 
b
een

 
sta

rte
d
.

Ich
th

y
o
p
lan

k
to

n
 
stu

d
ie

s 
on 

th
e 

w
est 

c
o
a
st 

o
f 

A
fric

a
, 

in
c
lu

d
in

g
 

eg
g

s 
and 

la
rv

a
e
 

o
f 

C
lu

p
eid

ae, 
E

n
g

rau
lid

ae 
and 

fla
tfis

h
e
s
 

h
as 

b
een

 
co

n
tin

u
ed

«
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In
s
titu

to
 

E
sp

añ
o

l 
de 

O
cean

o
g
rafía

P
h
y
to

p
lan

k
to

n

A
 

stu
d
y
 
o
f 

th
e 

p
h
y
to

p
lan

k
to

n
 

cm
 
th

e 
R

ia 
de 

A
ro

sa 
(G

a
lic

ia
) 

h
as 

b
een

 
co

n
tin

u
ed

. 
T

h
is 

a
re

a 
h
as 

a v
e
li 

d
ev

elo
p

ed
 m

u
ssel 

c
u
ltu

re
 

and 
th

e 
stu

d
ie

s 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 
re

la
tio

n
 
to
 

en
v

iro
n

m
en

tal 
p
a
ra

­
m

eters 
and 

com
pared 

to
 
o
th

e
r 

a
re

as 
su

ch 
as 

th
e
 
R

ia 
de 

M
uros, 

w
hich

 
is
 
w

ith
o
u
t 

a 
m

u
ssel 

c
u
ltu

re
,

A
 
p

ap
er 

on 
th

e
 
c
o
rre

la
tio

n
 
b
etw

een
 
p
h
y
to

p
lan

k
to

n
 
in
 
th

e 
g
u
t 

o
f 

m
u
ssels 

and 
in
 w

aters 
su

rro
u
n
d
in

g
 m

u
ssel 

ra
fts

 
h
as 

b
een

 
co

m
p
leted

.

P
h
y
to

p
lan

k
to

n
 

cau
g
h
t 

n
e
a
r 

th
e 

E
bro 

R
iv

er 
m

outh w
as 

stu
d
ie

d
.

Z
o
o
p
lan

k
to

n

T
he 

m
ain 

o
b

je
c
tiv

e
 

o
f 

th
e
 

stu
d
y
 

on 
zo

o
p

lan
k

to
n
 

on R
ias 

de 
G

a
lic

ia
 
is 

to
 

know
 
th

e
 

zo
o
p
lan

k
to

n
 
in
 
re

la
tio

n
 
to
 

fo
o
d
 

ch
ain

s 
in
 
th

e 
R

ia, 
F

o
r 

th
a
t 

p
u
rp

o
se 

stu
d
ie

s 
are 

c
a
rrie

d
 
o
u
t 

on 
th

e 
co

m
p

o
sitio

n
 and 

stru
c
tu

re
 

o
f 

th
e 

com
m

unity 
th

ro
u
g
h
o
u
t 

th
e 

an
n
u
al 

c
y
c
le

, 
th

e 
re

la
tio

n
 
o
f 

sp
e
cie

s 
to
 

en
v
iro

n
m

en
tal 

fa
c
to

rs, 
b

io
m

ass,th
ro

u
g
h
o
u
t 

th
e
 
c
y
c
le

, 
ex

p
ressed

 
as 

d
ry
 w

eig
h

t, 
a
sh

-fre
e
 
d
ry
 w

eig
h
t, 

carb
o
n
 

and 
n
itro

g
e
n
 
c
o
n
ten

t 
and 

c
a
lo

ric
 

c
o

n
ten

t 
p
e
r 

cu
b
ic 

m
etre. 

A
t 

p
re

se
n
t, 

th
e 

sam
e 

stu
d

y
 h

as 
b

een
 
sta

rte
d
 

on 
R

ia 
de M

uros, 
as 

w
ell 

as 
c
u
ltu

re
s 

o
f 

co
p
ep

o
d
s 

and 
ch

aeto
g

n
ath

s 
to

 
d
eterm

in
e 

th
e 

ra
te

s 
o
f 

fe
e
d
in

g
 

and 
e
x
c
re

tio
n
.

B
a
cte

rio
p
lan

k
to

n

P
lan

k
to

n
ic  

b
a
c
te

ria
 
in

 R
ia 

de 
A

ro
sa h

av
e .b

een
 

stu
d

ie
d
 w

ith
 
d
e
term

in
a
tio

n
 

o
f 

sp
e
cie

s 
and 

h
e
te

ro
tro

p
h
ic
 
u
p
tak

e 
o
f 

'C 
g
lu

c
o
se

.

Ich
th

y
o
p
lan

k
to

n

D
u
rin

g
 
1
9
7
6

, 
th

e
 g

ro
u
p
 w

o
rk

in
g
 
in
 
th

is 
fie

ld
 
h
as 

b
een

 
d
e
a
lin

g
 w

ith
 
th

e 
fo

llo
w

in
g
 
su

b
je

c
ts 

2

1) 
A

s 
p
a
rt 

o
f 

a 
p
rev

io
u
s 

stu
d

y
 
to
 

e
stim

a
te
 

th
e 

b
io

m
ass 

o
f 

th
e
 
a
d

u
lt 

sp
aw

n
in

g 
p
o
p
u
la

tio
n
 

o
f 

sa
rd

in
e
s 

(_S. 
p
ilc

h
a
rd

u
s)o

f 
th

e 
C

an
tab

rian
 

S
ea, 

w
e 

stu
d
ie

d
 
th

e
 

sam
p
les 

c
o

lle
c
te

d
 
in
 
“Itx

a
so
 
I

M 
to
 

d
eterm

in
e 

th
e

1 
d

istrib
u
tio

n
 

and 
ab

u
n
d
an

ce 
o
f 

th
e 

p
e
la

g
ic
 

eg
g
s.

2) 
W

e 
h
av

e 
a
iso

 
stu

d
ie

d
 
th

e 
sam

p
les 

c
o

lle
c
te

d
 
d
u
rin

g
 
a 

1975 
c
ru

ise
 

th
ro

u
g
h
 
th

e w
estern

 M
ed

iterran
ean

, 
to
 
lo

c
a
te
 

sp
aw

n
in

g 
a
re

a
s 

fo
r 

b
lu

e
fin

 
tu

n
a
, 

frig
a
te
 
m

ack
erel, 

a
lb

a
c
o
re

, 
sk

ip
ja

c
k
 

and 
little

 
tu

n
a
. 

A
 
p
re

lim
in

a
ry
 
e
v
a
lu

a
tio

n
 
o
f 

th
e
 

sp
aw

n
in

g
 

sto
n
k
 

o
f 

b
lu

e
fin

 
tu

n
a h

as 
a
iso

 
b

een
 
acco

m
p
lish

ed
.

5) 
F

rom
 
th

e 
sam

p
les 

c
o
lle

c
te

d
 
in
 
th

e 
1975 

c
ru

ise
, 

w
e 

a
re 

a
iso

 
stu

d
y

in
g

 
sp

aw
n

in
g d

istrib
u

tio
n
 

o
f 

o
th

e
r fis

h
 
g
ro

u
p
s.

4
) 

F
in

a
lly

, 
in
 
th

e
 

RW
 re

g
io

n
 

o
f 

S
p
ain

 w
e 

a
re 

stu
d

y
in

g
 
th

e 
d
istrib

u
tio

n
 

and 
ab

u
n
d
an

ce 
o
f 

h
ak

e 
and 

p
o
u
tasso

u
 
la

rv
a
e
, 

and 
in
 
th

e 
A

lb
o

ran
 

S
ea 

th
e 

an
ch

o
v
y
 
la

rv
a
e
.

S
w

eden

(A
. 

L
in

d
q
u
ist) 

B
a
ltic

 
and 

G
u

lf 
o
f 

B
o

th
n

ia

T
he 

in
te

n
siv

e
 
in

v
e
stig

a
tio

n
s 

on 
p
lan

k
to

n
 w

h
ich 

sta
rte

d
 
in
 

1968 
w

ere 
m

ore
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o
r 

le
ss 

te
rm

in
a
te

d
 
d
u
rin

g
 
th

e 
y
e
a
r. 

A
li 

th
e 

m
a
te

ria
l 

w
as 

w
orked 

up 
and 

a 
num

ber 
o
f 

p
u
b
lic

a
tio

n
s 

h
av

e 
b
een

 p
rep

ared
. 

T
he 

in
v
e
stig

a
tio

n
s 

in
clu

d
ed
 
p

h
y

to
p

lan
k

to
n
, 

zo
o
p
lan

k
to

n
 

and 
p
rim

ary
 
p
ro

d
u
ctio

n
 

and 
th

e 
m

ain 
in

te
re

s
t 

h
as 

b
een

 
to
 

stu
d
y
 
ch

an
g
es 

in
 p

ro
d
u
c
tiv

ity
, 

if 
o
b

serv
ab

le.

M
eth

o
d
o
lo

g
ical 

stu
d
ie

s 
re

su
lte

d
 
in

 a M
anual 

p
rep

ared
 

by 
th

e
 
B

a
ltic

 
M

arin
e 

B
io

lo
g
ists,

T
he 

o
ccu

rren
ce 

o
f 

fish
 

eggs 
and 

la
rv

ae
 

h
as 

b
een

 
stu

d
ie

d
 
in
 
d
e
ta

il, 
b

o
th
 
c
lo

se
 
to
 

th
e 

c
o

a
st 

and 
in
 

open w
a
ters. 

E
x

p
erim

en
ts 

h
av

e 
b
een 

m
ade 

w
ith

 
p

e
la

g
ic 

eg
g
s.

S
k
ag

errak
, 

K
a
tteg

a
t

P
h
y
to

- 
and 

zo
o

p
lan

k
to

n
 

sam
p
les 

h
av

e 
b
een

 
tak

en
 
b
etw

een
 G

o
th

en
b
u
rg
 

and 
P

red
erik

sh
av

n
. 

A
n
aly

sis 
o
f 

th
e 

m
a
te

ria
l 

h
as 

com
m

enced. 
T

o
g

eth
er w

ith
 

p
lan

k
to

n
 

sam
p
lin

g
 
in

te
n
siv

e
'w

o
rk
 h

as 
b
een

 
c
a
rrie

d
 

o
u
t 

on n
u
trie

n
ts, 

e
tc

. 
In
 fa

c
t, 

th
e 

b
io

lo
g
ic

a
l 

program
m

e 
w

as 
fro

m
 
th

e 
b

eg
in

n
in

g
 

o
n
ly
 
a 

p
a
rt 

o
f 

a 
jo

in
t 

D
an

ish
/S

w
ed

ish
 

stu
d

y
 

o
f 

th
e 

situ
a
tio

n
 
in
 
th

e 
K

a
tte

g
a
t.

H
errin

g
 
la

rv
a
e
 

and 
o
th

e
r 

ich
th

y
o

p
lan

k
to

n
. h

as 
b

een
 
c
o
lle

c
te

d
 

w
ith

 
an 

IKM
W

T 
and 

a B
ongo 

n
e
t 

in
 
d
iffe

re
n

t 
e
x

p
e
d

itio
n

s. 
E

lv
e
rs 

h
av

e 
b
een

 
c
o
lle

c
te

d
 
d

u
rin

g
 
th

e
 

ich
th

y
o
p
lan

k
to

n
 
in

v
e
stig

a
tio

n
s.

U
n
ited

 
K

ingdom

1
. 

E
n
g
lan

d
 

and W
ales

(D
, 

H
ard

in
g
)

T
he 

L
o
w

esto
ft 

P
lan

k
to

n
. 

S
u
rv

ey
s

In
 

1976 
th

e
 

b
u

lk
 

o
f 

th
e 

p
lan

k
to

n
 w

ork w
as 

d
ire

c
te

d
 

to
 

th
e 

w
est 

c
e
n
tra

l 
N

o
rth

 
S

ea 
b

etw
een

 
th

e 
e
a
st 

c
o

a
st 

o
f 

E
n

g
land

 
and 

2°E
, 

and 
th

e 
n
o
rth

 
N

o
rfo

lk
 
c
o
a
st 

and 
56 aN

. 
T

w
elve 

p
lan

k
to

n
 
su

rv
ey

s 
w

ere 
c
a
rrie

d
 

o
u
t 

in
 

th
is 

a
re

a
 b

etw
een

 
Jan

u
ary

 
and D

ecem
ber 

1976, 
w

ith
 
th

e 
m

ain 
o
b
je

c
tiv

e
 

b
ein

g
 
to
 

d
e
sc

rib
e
 
th

e
 
d
istrib

u
tio

n
, 

ab
u

n
d

an
ce, 

m
o

rta
lity

 
and 

d
rift 

o
f 

th
e
 

eg
g
s 

and 
la

rv
a
e
 

o
f 

fis
h
 

sp
aw

n
in

g
 
in
 
th

is
 
a
re

a
. 

T
h
is 

w
ork 

w
as 

su
p

p
o

rted
 

by h
y

d
ro

g
rap

h
ic 

o
b
serv

a
tio

n
s ; 

w
h
ich 

in
clu

d
ed
 
c
u
rre

n
t 

m
easu

rem
en

ts, 
sea 

bed 
d

rifte
r re

le
a
ses, 

te
m

p
era

tu
re

, 
s
a
lin

ity
 

and 
n
u
trie

n
t 

m
easu

rem
en

ts % 
and 

p
h

y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 
stu

d
ie

s, 
w

h
ich 

ran
g

ed
 

th
ro

u
g

h
 

co
n
tin

u
o
u
s 

ch
lo

ro
p
h
y
l 

a m
easu

rem
en

ts 
u

sin
g
 

a 
T

u
rn

er-D
esig

n
 

IO
 
flu

o
ro

m
e
te

r, 
co

u
n
ts 

o
f 

d
in

o
fla

g
e
lla

te
s, 

v
o
lu

m
etric 

e
stim

a
te

s 
o
f 

zo
o

p
lan

k
to

n
 
b
io

m
ass 

and 
n
eu

sto
n
 

sam
p
lin

g
 
fo

r 
lo

b
ste

r 
la

rv
a
e
. 

A
 

resum
é 

o
f 

th
is 

w
ork w

ill 
be 

p
u
b
lish

e
d
 
in
 
th

e 
n

ex
t 

e
d

itio
n

 
o
f A

n
n

ales 
B

io
lo

g
iq

u
es.

T
he 

In
te

rn
a
tio

n
a
l 

H
errin

g
 L

arv
ae 

S
u

rv
ey

s 
w

ere 
a
iso

 
in

te
g
ra

te
d
 
in

to
 
th

is 
se

rie
s 

o
f 

su
rv

ey
s 

o
ff 

th
e 

n
o
rth

-e
a
st 'C

o
ast 

o
f 

E
n
g
lan

d
 

and 
th

e 
co

u
n

ts 
o
f 

h
e
rrin

g
 
la

rv
a
e
 

fr@
m
 
th

e
 

S
ep

tem
b

er 
and 

O
cto

b
er 

c
ru

ise
s 

o
f 

RY
 D

o
re

lla
“ 

in
 

1976 
h
av

e 
b

een
 w

orked 
up 

and w
ere 

p
re

se
n
ted

 
to
 

th
e 

IC
E

S 
H

errin
g

 
W

orking 
G

roup 
in
 F

eb
ru

ary
 

1977®

E
x

p
erim

en
tal 

W
ork

To 
su

p
p

o
rt 

th
e 

w
ork 

a
t 

se
a, 

d
ev

elo
p

m
en

t 
ra

te
s 

o
f v

ario
u
s p

lan
k
to

n
ic an

iv
 

m
als 

h
av

e 
b
een

 u
n
d
ertak

en
 
a
t 

L
o

w
esto

ft 
fo

r 
a- num

ber 
o
f 

y
e
a
rs. 

In
 

1
9
7
6
, 

C
alan

u
s 

w
as 

grow
n th

ro
u
g
h
 

its
 
life

 
c
y
c
le 

a
t 

a 
ran

g
e 

o
f 

tem
p

eratu
res 

and 
a
tte

m
p
ts 

h
av

e 
a
iso

 
b
een

 m
ade 

to
 
c
u
ltu

re
 
la

rv
a
l 

cod 
and w

h
i-tin

g
 u

n
d
er 

la
b

o
ra

to
ry
 
c
o
n
d
itio

n
s 

w
ith

 
v
ary

in
g
 
d
eg

rees 
o
f 

su
en

ess.
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G
ear D

evelopm
ent

P
lan

k
to

n
 

sam
p
lers 

u
sed

 
in
 
th

e 
n

o
rth

-e
a
st 

co
ast 

su
rv

ey
s w

ere 
c
a
lib

ra
te

d
 in

 th
e 

N
atio

n
al 

M
aritim

e 
In

s
titu

te
's
 

flu
m

e 
and 

clo
g
g
in

g
 

ex
p
erim

en
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

u
sin

g
 
p

o
ly

th
en

e 
in

se
rts 

to
 

th
e 

n
e
t 

w
hich

 
sim

u
lated

 
th

e 
ty

p
e 

o
f 

clo
g
g
in

g
 w

h
ich 

o
ccu

rs 
a
t 

sea.

T
he 

re
fu

rb
ish

e
d
 
v
e
rtic

a
l 

d
istrib

u
tio

n
 
sam

p
ler w

as 
a
iso

 
te

ste
d
 
a
t 

sea 
in
 
1
9
7
6

. 
It 

w
as 

fitte
d
 w

ith
 

an 
e
le

c
tric

 
d
ep

th
 

gauge 
w

ith
 

a 
d
ig

ita
l 

re
a
d
-o

u
t 

and 
ta

k
e
s 

fo
u
r 

sam
p
les 

in
 

sequence»
 

.D
ig

ita
l 

g
au

g
es 

w
ere 

a
iso

 
fitte

d
 
to
 

th
e 

stan
d

a
rd
 
p
lan

k
to

n
 

sam
p
lers 

to
 

read
 
d
ep

th
s 

to
 

0
.1
 
m

etre 
and 

tem
p
eratu

re 
to
 

0
.1

°C
.

S
u

rface 
irra

d
ia

n
c
e
 
m

easu
rem

en
ts w

ere 
m

ade 
c
o

n
tin

u
o

u
sly

 
on 

th
e
se
 

su
rv

ey
s 

u
sin

g
 a 

new
 

quantum
 

d
eck 

c
e
ll 

and 
u
n
d
erw

ater m
easurem

ents o
f 

to
ta

l 
and 

sp
e
c
tra

l 
irra

d
ia

n
c
e
 

w
ere 

m
ade 

in
 

quantum
 u

n
its 

and 
illu

m
in

an
c
e w

ith
 

an 
u
n
d
erw

ater v
e
rsio

n
 
o
f 

th
e 

d
eck

 
quantum

 
c
e
ll 

and 
a 

new
 

scan
n
in

g
 
sp

e
c
tra

l 
p
h
o
to

m
eter. 

T
he 

su
rfa

c
e 

c
e
ll 

h
as 

a
iso

 
b
een

 
te

ste
d
 

on D
ata B

uoy 
1

; 
a 

fix
ed

 
h

y
d

ro
g

rap
h
ic 

and 
m

e
teo

ro
lo

g
ica

l 
d
a
ta
 
sta

tio
n
 w

h
ich w

as 
m

oored 
n
ear 

L
o
w

esto
ft 

fo
r 

tria
ls
 

in
 

1976.

A
nH

IA
C
 
p

a
rtic

le
 

c
o
u
n
te

r 
cap

ab
le 

o
f 

co
u
n
tin

g
 

and 
siz

in
g
 
p
a
rtic

le
s 

in
 
th

e 
ran

g
e 

o
f 

2
-2 

500 
m

icro
n

s 
h

as 
b

een
 u

n
d
er 

te
st in

 
th

e 
la

b
o
ra

to
ry
 

and 
a
t 

sea 
in
 

1976. 
T

he 
u
n
it 

is
 

b
ein

g
 

d
ev

elo
p

ed
 
fo

r 
on 

lin
e
 

u
se 

a
t 

sea 
and 

its
 

stan
d
a
rd
 

o
u

tp
u

t 
h
as 

now
 

b
een

 
lin

k
e
d
 

to
 

a 
p
u
lse 

h
e
ig

h
t 

a
n

a
ly

se
r w

hich
 

allo
w

s 
co

u
n
ts 

to
 

be 
size

d
 
in

to
 

a 
h
u
n
d
red

 
o
r m

ora 
c
a
te

g
o
rie

s.

F
u

tu
re 

w
ork

In
 

1977 
fiv

e
 

su
rv

ey
s 

a
re 

to
 

be 
c
a
rrie

d
 

o
u
t 

in
 
th

e W
estern

 A
p
p
ro

ach
es 

to
 

th
e 

E
n
g
lish

 
C

h
an

n
el 

to
 

sam
ple 

th
e 

m
ack

erel 
sp

aw
n
in

g
 
b
etw

een
 
th

e 
m

onths 
o
f 

M
arch 

and 
Ju

ly
. 

T
he 

re
s
u
lts 

o
f 

th
e 

egg 
su

rv
ey

s 
w

ill 
be 

u
sed

 
to
 

o
b
ta

in
 

an 
in

d
ep

en
d

en
t 

e
stim

a
te 

o
f 

th
e 

m
ack

erel 
sto

ck
 
siz

e
. 

T
o 

su
p
p
o
rt 

th
is 

w
ork 

d
ev

elo
p
m

en
t 

ra
te

s 
o
f 

th
e 

egg 
sta

g
e
s 

w
ill 

be 
m

easu
red

 
u
sin

g
 

an
 in

­
cu

b
ato

r w
ith

 
a 

c
a
p
a
b
ility

 
o
f 

c
u

ltu
rin

g
 
th

e
 
eg

g
s 

a
t 

a 
ran

g
e 

o
f 

tw
en

ty
 

tem
p
eratu

res 
sim

u
ltan

eo
u
sly

.

A 
su

rv
ey
 

o
f 

cod 
eg

g
s 

w
ill 

be 
u
n
d
ertak

en
 
in
 
th

e 
n

o
rth

e
rn
 
se

c
to

r 
o
f 

th
e 

Irish
 

S
ea 

in
 F

eb
ru

ary
 

1977 
to
 

d
eterm

in
e 

th
e 

lo
c
a
tio

n
 

o
f 

th
e 

m
ain 

cod ‘sp
aw

n
in

g
s.

P
atch

 
su

rv
ey

s 
a
re 

p
ro

p
o

sed
 
fo

r M
arch 

and A
u
g
u
st 

1977s 
th

e
 
fo

rm
er 

in
 
th

e 
S

o
u
th

ern
 
B

ig
h
t 

w
ill 

be 
d
esig

n
ed
 
to
 

stu
d
y
 
b
io

lo
g
ic

a
l 

and 
p

h
y

sica
l 

phenom
ena 

in
 

one 
and 

tw
o 

d
im

en
sio

n
s, 

th
e 

la
tte

r 
in
 
th

e 
W

est 
C

e
n
tra

l 
N

o
rth

 S
ea w

ill 
in

v
e
stig

a
te
 
th

re
e
 

d
im

en
sio

n
al 

e
ffe

c
ts 

a
sso

c
ia

te
d
 w

ith
 
th

e 
th

erm
o

clin
e 

o
ff F

Iam
boro

u
g
h
 H

ead.

2. 
S

co
tlan

d

(j.A
. 

A
dam

s)
1 » 

M
arin

e 
L

ab
o
rato

ry
, 

A
b
erd

een
 

(PA
FS;

T
he 

p
lan

k
to

n
 

o
f 

in
sh

o
re 

w
aters

F
o
u
r 

a
re

a
s 

w
ere 

in
v

e
stig

a
te

d
 
in
 

1976, 
n
am

ely
 
th

e
 

S
ound 

o
f 

R
aasay

 
and 

L
och 

L
in

n
h

e-L
o

ch
 
E

il 
b
o
th
 

on 
th

e 
w

est 
c
o
a
st 

o
f 

S
c
o
tla

n
d
, 

S
u
llo

m
 V

oe 
in
 
th

e 
S

h
etlan

d
 
Isla

n
d
s 

and 
th

e 
F

irth
 
o
f 

F
o

rth
. 

T
h

ese 
su

rv
ey

s 
a
re 

p
a
rt 

o
f 

a 
lo

n
g

-term
 program

m
e 

o
f 

d
e
sc

rib
in

g
, 

a
t 

le
a
st 

su
p

e
rfic

ia
lly

, 
th

e 
p
lan

k
to

n
 
p
o
p
u
la

tio
n
s 

in. 
S

c
o
ttish

 
in

sh
o
re 

a
re

as 
w

here 
ch

an
g
es 

in
 
th

e 
eco

sy
stem

 
co

u
ld
 
re

su
lt 

fro
m
 
p

o
llu

tio
n
 

(J.A
, 

A
dam

s, 
D

.D
. 

S
eato

n
).
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S
cyphom

edusae 
o
f 

th
e 

N
o

rth
 

S
ea

T
he 

six
th
 

su
rv

ey
 
o
f 

th
e 

d
istrib

u
tio

n
 

and 
ab

u
n
d
an

ce 
o
f 

th
e 

S
cyphom

edusae 
w

as 
co

n
d
u
cted

 
d

u
rin

g
 
Ju

n
e. 

A
g
ain 

th
e 

o
th

e
r 

in
s
titu

te
s 

ta
k

in
g
 
p
a
rt 

in
 
th

e 
in

te
rn

a
tio

n
a
l 

0
-g

ro
u
p
 
g
ad

o
id
 

su
rv

ey
 
co

o
p
erated

 
in
 
th

e 
stu

d
y
. 

T
he 

re
s
u
lts 

w
ill 

be 
d

e
scrib

ed
^
in
 
a p

ap
er 

to
 

IC
E

S 
in
 

1977 
(S

.J. 
H

ay,
J.A

. 
A

dam
s, 

J.R
.G

. 
H

islo
p
).

FLEX
 

T
he 

L
ab

o
rato

ry
 
to

o
k
 

an
 
a
c
tiv

e
 
p
a
rt 

in
 
th

e 
JO

N
SD

A
P 

76 
e
x
e
rc

ise
 
in

 
c
o

o
p

era
tio

n
 w

ith
 
th

e 
In

s
titu

te
 
fo

r M
arin

e 
E

n
v
iro

n
m

en
tal 

R
esearch

 
(see 

b
elo

w
), 

th
e
 
F

ish
e
rie

s 
L

ab
o
rato

ry
 
L

o
w

esto
ft, 

and 
th

e 
In

s
titu

te
 

o
f 

O
cean

o
g
rap

h
y
, 

D
alh

o
u
sie 

"U
n
iv

ersity
 

and 
th

e 
H

am
burg U

n
iv

e
rsity

. 
T

he 
jo

in
t 

program
m

e 
o
f 

th
e 

la
b
o
ra

to
rie

s 
h
ad 

th
re

e
 

m
ain 

o
b
je

c
tiv

e
s,sin

 
term

s 
o
f 

d
a
ta
 
a
c
q

u
isitio

n
 

§

i) 
To 

d
e
sc

rib
e
 
th

e 
h
o
riz

o
n
ta

l 
v
a
ria

b
ility

 
o
f 

th
e 

p
h
y
sic

a
l,

ch
em

ical 
and 

b
io

lo
g
ic

a
l 

p
ro

cesses 
o
v
er 

th
e 

FLEX
 

sq
u
are 

th
ro

u
g
h
o
u
t 

th
e 

p
erio

d
 

m
id-M

arch 
to
 

m
id

-Ju
n
e.

ii) 
To 

d
e
sc

rib
e
 
th

e
 
v
e
rtic

a
l 

v
a
ria

b
ility

 
o
f 

th
e
 
p

h
y

sic
a
l, 

ch
em

ical 
and 

b
io

lo
g
ic

a
l 

p
ro

c
esses 

a
t 

sta
tio

n
s 

n
ear 

th
e 

m
arg

in
 
a
t 

th
e 

c
e
n
tre

 
o
f 

th
e 

FLEX
: 

sq
u

are.

iii) 
To 

m
easu

re 
ra

te
s 

o
f 

se
le

c
te

d
 
p

ro
c
esses 

(e
.g

., 
p
rim

ary
 p

ro
d

u
c
tiv

ity
, 

n
itro

g
e
n
 
p
ro

d
u
c
tio

n
, 

se
d
im

e
n
ta

tio
n
, 

etc«
,).

F
o
u
r 

c
ru

ise
s 

w
ere 

co
m

p
leted

 
by 

th
e
 
L

ab
o

rato
ry
 
- 

^
C

h
a
lle

n
g
e
ri, 

1
8
-2

3
 M

arch, 
“Jo

h
n
 M

urray”
, 

2-25 
A

p
ril, 

“C
iro

la
n

a”
, 

2
-1

3
 

M
ay 

and 
“E

x
p

lo
rer*

9, 
11 

M
ay^

4 
Ju

n
e. 

A
d

d
itio

n
a
l 

d
a
ta 

on 
c
h
lo

ro
p
h
y
ll 

d
istrib

u
tio

n
s w

ere 
o

b
tain

ed
 

on 
“P

la
n
e
t9* 

(1
O

-3I 
M

ay) 
and 

“F
rie

d
ric

h
 H

ein
ck

ei 
(1

2
-2

5
 

M
ay).

Z
o

o
p

lan
k

to
n
 fe

e
d
in

g
 

and 
p
h
y
to

p
lan

k
to

n
 
siz

e
 

sp
ectra- d

a
ta
 w

ere 
o
b
tain

ed
 

d
u

rin
g
 
th

e 
“M

eteo
r” 

c
ru

ise
. 

(J.H
. 

S
te

e
le
 

and 
m

any 
c
o
lle

a
g
u
e
s).

S
im

u
latio

n
 m

odels 
o
f 

p
la

n
k
to

n
ic 

eco
sy

stem
s

W
ork 

h
as 

co
n
tin

u
ed
 

on 
th

e 
d

ev
elo

p
m

en
t 

o
f 

a m
odel 

in
v
e
stig

a
tin

g
 
th

e 
in

flu
e
n
c
e
 

o
f 

v
e
rtic

a
l 

p
ro

c
esses 

on 
th

e 
d
ev

elo
p
m

en
t 

o
f 

p
lan

k
to

n
 p

o
p
u

­
la

tio
n

s 
in
 
tim

e 
an

d 
sp

ace 
(G

.T
0 

E
v
an

s) 
as 

h
as 

w
ork 

on 
th

e
 
m

u
ltisp

e
e
ie

s 
p
h
y
to

p
lan

k
to

n
-zo

o
p
lan

k
to

n
 m

odel 
d

ev
elo

p
ed
 

by J.H
. 

S
te

e
le
 

and 
B

.W
. 

F
ro

st.

D
istrib

u
tio

n
 

and 
ab

u
n
d
an

ce 
o
f 

fis
h
 

eggs 
and 

la
rv

a
e

S
u

rv
ey

s 
to
 

d
eterm

in
e 

th
e 

d
istrib

u
tio

n
 an

d 
ab

u
n
d
an

ce 
o
f 

h
e
rrin

g
 
la

rv
a
e

 
w

ere 
c
a
rrie

d
 

o
u
t 

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 

e
a
st 

c
o
a
sts 

o
f 

S
co

tlan
d
 
in
 
th

e
 

autum
n 

(D
.W

. 
M

cK
ay)«

E
co

lo
g
y
 
o
f 

la
rv

a
l 

g
ad

o
id

s

T
he 

stu
d

y
 

o
f 

th
e 

eco
lo

g
y
 
o
f 

la
rv

a
l 

g
ad

o
id

s 
o

u
tlin

e
 
in
 
la

s
t 

y
e
a
rss 

A
d
m

in
istra

tiv
e
 
R

ep
o
rt 

w
as 

co
m

p
leted

 
d
u
rin

g
 
th

e 
y
e
a
r 

and 
is
 

now
 
b
ein

g
 

w
ritte

n
 up 

fo
r 

p
u

b
lic

a
tio

n
 

(R
.C

. 
M

in
to

n
, 

D
.T

.P
. 

C
onw

ay).

T
he 

e
ffe

c
ts 

o
f 

p
o
llu

ta
n
ts 

on 
th

e 
m

arin
e 

eco
sy

stem

S
tu

d
ies 

o
f 

th
e
 
e
ffe

c
ts 

o
f 

p
o
llu

ta
n
ts 

on 
th

e
 
m

arin
e 

eco
sy

stem
 w

ere 
co

n
tin

u
ed

 
u

sin
g
 la

rg
e
 
p
la

s
tic

 
en

clo
su

re 
in

 L
och T

h
u

n
aig

, 
a 

sm
all 

b
ay 

a
t 

th
e 

h
ead

 
o
f 

L
och Ew

e 
on 

th
e w

est 
c
o

a
st 

o
f 

S
c
o
tla

n
d
. 

T
h

ree 
e
n

c
lo

su
res 

w
ere 

se
t 

up 
ab

o
u
t 

th
e 

m
id

d
le 

o
f 

A
ugust 

“tra
p
p
in

g
” 

th
e w

a
te

r 
and 

th
e
 
n

a
tu

ra
l 

p
lan

k
to

n
 

popu­
la

tio
n
s. 

Tw
o 

o
f 

th
e
 

e
n

c
lo

su
res 

(o
f 

w
h
ich 

one w
as 

th
e 

c
o
n
tro

l 
fo

r 
th

e 
ex

p
erim

en
t) 

h
ad
 

a h
ig

h
 
le

v
e
l 

o
f 

n
u
trie

n
t 

a
d
d
itio

n
 w

h
ile 

th
e
 
th

ird
 had
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a 
low

 
le

v
el»
 

A
t 

th
e 

end 
o
f 

A
ugust 

m
ercu

ry
 
a
t 

1 
q
^
/l 

w
as 

added 
to
 

b
o
th

 
th

e 
ex

p
erim

en
tal 

e
n

c
lo

su
re

s 
and 

a
fte

r 
a 

fu
rth

e
r 

22 
d
ay

s 
b

o
th
 w

ere 
d
o
sed

 
w

ith
 

m
ercu

ry
 
a
t 

IO
 

H
-g/l«» 

O
b
serv

atio
n
 

on 
th

e 
q
u
a
n
tita

tiv
e
 

and 
q
u
a
lita

tiv
e

 
ch

an
g
es 

o
f 

th
e 

p
lan

k
to

n
 
p

o
p

u
la

tio
n
 
to

g
e
th

e
r w

ith
 m

easu
rem

en
ts 

o
f 

ra
te

s 
o
f 

p
rim

ary
 p

ro
d

u
c
tio

n
, 

m
ic

ro
b
ia

l 
a
c
tiv

ity
 

and 
zo

o
p
lan

k
to

n
 
fe

ed
in

g
 w

ere 
co

n
tin

u
ed

 u
n
til 

th
e 

end 
o
f 

O
cto

b
er. 

M
a
te

rial 
s
e
ttlin

g
 

to
 
th

e
 

b
o
tto

m
 

o
f 

th
e 

e
n

clo
su

res 
to
 

w
hich

 
m

ercu
ry
 h

ad 
b

een 
added

 w
as 

rem
oved 

and 
p
laced

 
in

 
sm

all 
cham

bers 
w

here 
it w

as 
in
 
c
o

n
tac

t 
w

ith
 
th

e 
sea b

ed
. 

T
he 

ra
te

s 
a
t 

w
h
ich 

th
e 

m
ercu

ry
 w

as 
m

eth
y

lated
 

and 
re

so
lu

b
ilise

d
 w

ere 
th

en
 m

easu
red 

(J.M
. 

D
av

ies, 
J.C

. 
G

am
ble, 

G
. 

T
opping)»

T
he 

e
ffe

c
ts 

o
f 

en
v
iro

n
m

en
tal 

fa
cto

rs , 
in

c
lu

d
in

g
 
p
o
llu

tio
n
, 

on 
fish

 
eggs 

and 
la

rv
a
e

S
p
rin

g
 _ sp

aw
n
in

g
 „
h
e
rrin

g
 

A
s 

in
 

1975? 
"the 

d
ev

elo
p

m
en

t 
and 

su
rv

iv
al^

 
o

f"sp
rin

g
"sp

aw
n
ed

 h
e
rrin

g
 

eg
g
s 

and 
th

e 
re

su
ltin

g
 
la

rv
a
e
 w

ere 
stu

d
ie

d
 
in

 
w

ater 
from

 B
a
lla

n
tra

e
 

B
ank 

and 
Irv

in
e
 

B
ay 

^b
o
th
 
in
 
th

e 
F

irth
 

o
f 

C
ly

d
e)

(i.C
, 

B
a
x
te

r).

A
utum

n 
spaw

ning 
h
e
rrin

g
 

F
e
rtilis

e
d
 

eg
g

s 
o
f 

autum
n 

sp
aw

n
in

g
 
F

o
rth

 C
ea 

h
e
rrin

g
 w

ere 
p

laced
 
in
 
a 

la
rg

e
 
p
la

s
tic

 
en

clo
su

re 
a
t 

L
och 

T
h
u
rn

aig
 

and 
th

e 
g
ro

w
th
 

and 
su

rv
iv

a
l 

o
f 

th
e 

la
rv

a
e
 w

hich
 
h
atch

ed
 

stu
d

ie
d

. 
T

h
is w

as 
a 

p
re

lim
in

a
ry
 

ex
p

erim
en

t 
in
 
p
re

p
a
ra

tio
n
 
fo

r m
ore 

d
e
ta

ile
d
 

w
ork 

in
 

1
9

7
7

»
T

ow
ards 

th
e 

end 
o
f 

th
e 

stu
d
y
 
an
 
o
il 

slic
k
, 

sim
u
la

tin
g
 
th

e
 
situ

a
tio

n
 lik

e
ly

 
to
 
a
rise

 
fro

m
 
a m

edium
 
size

d
 
o
il 

s
p
ill 

a
fte

r 
5 

h
o

u
rs, 

w
as 

flo
a
te

d
 

on 
to

p
 

o
f 

th
e w

ater 
and 

th
e 

re
su

ltin
g
 
m

o
rta

lity
 m

easu
red

 
(i.G

. 
B

ax
ter, 

M
T

. 
M

o
o
ii)»

S
an

d
eels 

P
re

lim
in

a
ry

 w
ork w

as 
a
iso

 
done 

on 
th

e 
egg 

and 
la

rv
a
l 

d
ev

elo
p
m

en
t 

o
f 

A
m

m
odytes 

to
b
ian

u
s 

in
 p

re
p

a
ra

tio
n
 fo

r 
an
 
in

v
e
stig

a
tio

n
 

o
f 

th
e 

e
ffe

c
t 

o
f 

cadm
ium

 
on 

th
e 

d
ev

elo
p
m

en
t 

and 
su

rv
iv

a
l 

o
f 

th
e 

eg
g

s 
and 

la
rv

a
e
 

o
f 

th
is sp

ecies 
(D

„ 
W

h
iffo

rd
, 

B
.D

. 
S

eato
n
).

i
T

he 
B

io
lo

g
y
 

o
f 

B
o
lin

o
p
sis 

.in
fu

n
d
ib

u
lu

m

A 
co

m
p
lete 

y
e
a
r's 

su
rv

ey
 w

as 
c
a
rrie

d
 

o
u
t 

in
 L

och E
w

e 
o
f 

th
e 

p
o
p
u
la

tio
n

 
num

bers 
and 

v
e
rtic

a
l 

d
istrib

u
tio

n
 

o
f 

th
is 

lo
b
a
te
 

cten
o
p
h
o
ra. 

E
x

p
erim

en
tal 

w
ork w

as 
v

ery
 
lim

ite
d
 
d
u
rin

g
 

1976, 
h

u
t 

th
e 

fe
e
d
in

g
 
resp

o
n
se 

in
 
re

la
tio

n
 

to
 

fo
o
d
 

ab
u
n
d
an

ce 
w

as 
m

easu
red 

fo
r 

tw
o 

siz
e
 

g
ro

u
p
s 

an
d 

an
 o

p
p

o
rtu

n
ity
 

w
as 

tak
en
 
to
 
in

v
e
stig

a
te
 
its

 
fe

ed
in

g
 

on h
ad

d
o

ck
 la

rv
a
e
 
(
j0C

0 
G

am
b

le).

T
he F

eed
in

g
 
o
f 

O
ifh

an
a 

sp
p
.

P
re

lim
in

a
ry

 w
ork w

as 
c
a
rrie

d
 

o
u
t 

in
 p

re
p
a
ra

tio
n
 
fo

r 
a 

stu
d
y
 

o
f 

th
e 

feed
in

g
 

o
f 

P
ith

an
a nana 

an
d 

0? 
sim

ilis 
(R

#S
. 

L
am

p
itt).

E
x
p
erim

en
tal 

p
h
y
to

p
lan

k
to

n
 
stu

d
ie

s 
re

la
te

d
 
to
 

m
arin

e 
p

o
llu

tio
n

T
he 

w
ork 

d
e
scrib

e
d
 
in
 
la

s
t 

y
e
a
r's 

re
p

o
rt 

w
as 

co
m

p
leted

 
and h

as 
now

 
b
een 

d
isco

n
tin

u
e
d

.

T
he 

program
m

e 
fo

r 
1977

T
he 

program
m

e 
w

ill 
b
a
sic

a
lly

 be 
a 

c
o

n
tin

u
a
tio

n
 

o
f 

th
a
t 

in
 

1976, 
b

u
t 

w
ith

 
in

c
re

a
sin

g
 
e
ffo

rt 
b
ein

g
 
d
ire

c
te

d
 

to
w

ard
s 

stu
d
ie

s 
o
f 

th
e 

in
te

r-re
la

tio
n
sh

ip
s 

b
etw

een
 

0
-g

ro
u

p
 
g
ad

o
id

s 
and 

zo
o
p
lan

k
to

n
.
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2
. 

In
s
titu

te
 
fo

r M
arin

e 
E

n
v
iro

n
m

en
tal 

R
esearch

, 
E

d
in

b
u

rg
h
 

and 
P

lym
outh

T
he 

C
o
n
tin

u
o
u
s 

P
lan

k
to

n
 R

eco
rd

er 
S

u
rv

ey

T
he 

su
rv

ey
 by 

th
e 

C
o

n
tin

u
o

u
s 

P
lan

k
to

n
 S

eco
n
d
er w

as 
co

n
tin

u
ed
 
in
 

1976 
on 

th
e
 

sam
e 

b
a
sis 

as 
in
 
p
rev

io
u
s 

y
ears*

 
R

eco
rd

ers 
w

ere 
tow

ed 
a
t 

a 
d
ep

th
 

o
f 

IO
 m
 
a
t 

m
o
n
th

ly
 
in

te
rv

a
ls 

alo
n
g
 
th

e 
stan

d
a
rd
 
ro

u
te

s. 
In

 
a
d

d
itio

n
, 

tw
o 

ro
u
te

s 
w

ere 
o

p
erated

 
by 

th
e 

U
S 

N
atio

n
al 

M
arine 

F
ish

e
rie

s 
S

erv
ice*

D
u
rin

g
 

th
e 

p
a
st 

y
e
a
r R

eco
rd

ers 
w

ere 
tow

ed 
fo

r 
120 

074 
m

iles 
by 

33 
sh

ip
s 

o
f 

8 
n
a
tio

n
s. 

T
he 

p
re

se
n

t 
su

rv
ey

 h
as 

b
een

 
in
 
o

p
e
ratio

n
 

sin
ce 

1948 
and 

sin
c
e 

th
en

 
th

e 
p
lan

k
to

n
 h

as 
b

een 
c
o

lle
c
te

d
 

and 
th

e 
re

su
lts 

h
av

e 
b
een

 p
ro

cessed
 
in
 
e
x
a
c
tly

 
th

e 
sam

e 
w

ay®
 

D
e
ta

ils 
o
f 

th
e 

d
a
ta 

p
ro

c
essin

g
 

sy
stem

 
are 

g
iv

en
 by C

o
leb

ro
o

k
 

(B
u
llo
 

m
ar. 

E
c
o
l., 

8
, 

193-242)« 
M

easu
rem

en
ts 

o
f 

tem
p
eratu

re w
ere 

tak
en

 
on 

th
e 

K
, 

L
, 

L
R

9 
C

, 
IS

, 
IN
 

and 
PR
 ro

u
te

s 
in

 1976*

T
he 

o
rg

a
n

isa
tio

n
 
o
f 

th
e 

O
PR 

su
rv

ey
 w

as 
m

oved 
fro

m
 E

d
in

b
u
rg

h
 
to

 
P

ly
m

o
u

th
 
in
 

Jan
u
ary

*
 

F
u
rth

e
r 

d
e
ta

ils 
m

ay be 
o
b
tain

ed
 

on 
a
p

p
lic

a
tio

n
 

to
 

th
e 

In
s
titu

te
 
fo

r M
arine 

E
n

v
iro

n
m

en
tal. 

R
esearch

, 
P

ro
sp

ect 
P

lace,
T

he 
H

oe, 
P

ly
m

o
u
th
 P

L
I 

3D
H

.

FLEX
 

76 
(F

lad
en

 G
round E

x
p

erim
en

t)

T
he 

m
ain

 IM
ER
 
e
ffo

rt 
w

as 
d
ire

c
te

d
 

to
w

ard
s 

a
n

a
ly

sis 
o
f 

th
e 

h
o
riz

o
n

ta
l 

and 
v
e
rtic

a
l 

V
a
ria

b
ility

 
in
 
th

e
 
d
istrib

u
tio

n
 

o
f 

th
e 

p
la

n
k

to
n

. 
T

he 
h
o
riz

o
n
ta

l 
v
a
ria

b
ility

 w
as 

in
v
e
stig

a
te

d
 w

ith
 
C

o
n
tin

u
o
u
s 

P
lan

k
to

n
 

R
eco

rd
ers 

and U
n

d
u

latin
g
 

O
cean

o
g
rap

h
ic 

R
eco

rd
ers 

and 
th

e 
v
e
rtic

a
la

 
d
istrib

u
tio

n
 
o
f 

th
e 

p
lan

k
to

n
 

by m
eans 

o
f 

L
o
n
g
h
u
rst 

H
ardy P

lan
k
to

n
 

R
e
co

rd
e
rs.

3. 
D

u
n

staffn
ag

e 
M

arin
e 

R
esearch

 L
ab

o
rato

ry
 

(SM
B

A
)

T
he 

w
ork 

done 
in
 1976 w

as 
as 

fo
llo

w
s 

:

1
. 

C
o
m

p
letio

n
 
o
f 

th
e 

stu
d
ie

s 
c
f 

g
ro

w
th
 

o
f 

c
ru

sta
c
e
a
n
s.

2. 
A

n 
ex

am
in

atio
n
 
o
f 

th
e 

in
teg

u
m

en
tal 

g
lan

d
s 

an
d 

se
n
silla

e
 

o
f 

a 
w

ide 
v
a
rie

ty
 

o
f 

c
ru

sta
ce

an
s.

3« 
S

tu
d

ies 
o
f 

in
teg

u
m

en
tal 

o
rg

an
s 

o
f 

p
e
la

g
ic
 

d
ecap

o
d
s.

4
. 

C
o
m

p
letio

n
 
o
f 

th
e 

sam
p
lin

g
 program

m
e 

an
d 

p
ra

c
tic

a
l, w

ork 
fo

r 
th

e
stu

d
y
 
o
f 

th
e 

b
io

lo
g
y
 
o
f 

P
areu

ch
aeta 

n
o

rv
eg

ica 
in

sh
o
re 

and 
o
ffsh

o
re

.

In
 

1977 j 
it. 

is
 

hoped 
to
 

p
rep

are 
p
ap

ers 
on 

th
e 

above 
w

ork 
fo

r 
p
u
b
li­

c
a
tio

n
 

and 
co

m
p
lete 

th
e 

ex
am

in
atio

n
 
o
f 

in
teg

u
m

en
tal 

se
n
c
illa

 
in

 
c
ala

n
o
id
 

co
p
ep

o
d
s.

U
oSoA

o

(K
. 

S
herm

an & 
G

oB
. 

G
rice)

Ich
th

y
o

p
lan

k
to

n

S
u

rv
ey

s 
o
f 

fis
h
 

eg
g
s, 

la
rv

a
e
 

and 
zo

o
p

lan
k

to
n
 w

ere 
co

n
tin

u
ed

 
by 

th
e 

N
atio

n
al 

M
arie 

F
ish

e
rie

s 
S

e
rv

ic
e 

(N
M

FS) 
in
 1

9
7
6
. 

S
tan

d
ard

 
M

ARM
AP 

sam
p
lin

g
 m

ethods 
u

sin
g
 p

a
ire

d
 

bongo 
sam

p
lers w

ere 
u
sed

 
fro

m
 
th

e 
G

u
lf 

o
f 

M
aine 

to
 

C
ape 

C
an

av
eral. 

T
he 

m
ost 

in
te

n
siv

e
 

su
rv

ey
s 

w
ere 

co
n
d
u
cted

 
o
ff 

th
e 

n
o
rth

e
a
st 

co
ast*
 

In
 
a
d
d
itio

n
 
to
 

th
e 

autum
naand 

sp
rin

g
 M

ARM
AP 

su
rv

ey
s 

co
n

d
u

cted
 

by 
th

e 
N

o
rth

east 
F

ish
e
rie

s 
C

en
ter
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(B
ay 

o
f F

undy 
to
 

C
ape 

H
a
tte

ra
s) 

and 
S

o
u

th
 
C

a
ro

lin
a
 D

iv
isio

n
 

o
f 

M
arine 

R
eso

u
rces 

(O
nslow

 
B

ay, 
N

.C
. 

to
 

C
ape 

C
an

av
eral), 

a 
se

rie
s 

o
f 

m
o

n
th

ly
 

IG
N

A
F 

c
o
lle

c
tio

n
s 

o
f h

e
rrin

g
 la

rv
a
e
 

w
ere 

m
ade 

from
 
S

ep
tem

b
er 

th
ro

u
g
h

 
F

eb
ru

ary
 
o
n
'G

eo
rg

es 
B

ank* 
T

he 
p
a
rtic

ip
a
tin

g
 
c
o

u
n

trie
s 

in
clu

d
ed
 
th

e 
I. 

>•'. 
•; 

. 
F

e
d

e
ra

l 
R

ep
u
b
lic 

o
f 

G
erm

any, 
P

o
lan

d
, 

U
SA
 

and U
SSR

. 
T

he 
1976 

p
ro

­
d
u
c
tio

n
 
o
f 

la
rv

a
l 

h
e
rrin

g
 w

as 
th

e 
lo

w
est 

o
b
serv

ed
 
sin

c
e 

an
n
u
al 

m
o
n

ito
rin

g
 w

as 
in

itia
te

d
 
in
 

1971« 
A

n
aly

sis 
o
f 

th
e 

ab
u

n
d

an
ce, 

m
o

rta
lity

 
and g

ro
w

th
 

o
f 

G
eo

rg
es 

B
an

k
-N

an
tu

ck
et 

S
h
o
als 

h
e
rrin

g
 
la

rv
a
e
 
fo

r 
th

e 
th

re
e
 

p
rev

io
u

s 
w

in
ter 

p
e
rio

d
s 

(D
ec«

-F
eb

, 
1973-74» 

74-75» 
7

5
-7

6
) 

w
as 

p
re

se
n
ted

 
in
 

IC
E

S 
C

.M
. 

D
oc. 

1976/L
s37» 

A
n 

in
v

e
rse

 
re

la
tio

n
sh

ip
 

w
as 

o
b
serv

ed
 
b
etw

een
 
la

rv
a
l 

m
o

rta
lity

 
and 

g
ro

w
th
 w

h
ich 
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24 

cm
 
c
lo

sin
g
 bongos 

o
f 

b
o
th
 

0»202 
and 

0
.3

0
5
 

mm m
esh n

e
ts. 

S
tu

d
ies 

a
re 

u
n

d
er w

ay 
o
f 

n
eu

sto
n

 
co

m
m

u
nities 

in
 
th

is 
area^

 
th

e
ir d

ie
l 

c
y
c
le

s 
an

d 
th

e
ir 

im
p
o
rtan

ce 
to

 
se

v
e
ra

l 
co

m
m

ercially
 
im

p
o
rtan

t 
sp

ecies»
 

T
he 

p
rim

ary
 
tech

n
iq

u
e 

o
f 

a
n

a
ly

sis



24

is 
a 

c
lu

ste
r 

o
f 

sam
ples 

and 
sp

e
c
ie

s, 
u
tilis

in
g
 
th

e 
B

ray
-G

u
rtis 

c
o
e
ffic

ie
n
t 

o
f 

sim
ila

rity
. 

T
h
eses 

and 
d
isse

rta
tio

n
s 

a
re 

u
n
d
er w

ay 
on d

ecap
o

d
 
la

rv
a
e
, 

p
tero

p
o

d
s 

and 
p

e
la

g
ic
 

am
phipods 

fro
m
 
th

e
se
 

co
llectio

n
s®
 

T
he 

seco
n

d
 
y
e
a
r 

o
f 

BLM
 
stu

d
ie

s 
sta

rte
d
 
in
 

N
ovem

ber 
1976 

and VTM
B 

is
 

sam
p
lin

g
 

an 
expanded 

num
ber 

o
f 

sta
tio

n
s, 

ad
d
in

g
 
a 

co
u

p
le 

so
u

th
 

o
f 

H
udson 

C
anyon 

and 
4 

alo
n
g
 
a 

tra
n
se

c
t 

fro
m
 
th

e 
e
a
ste

rn
 

sh
o
re 

o
f 

V
irg

in
ia
 
to
 
N

o
rfo

lk
 

C
anyon. 

R
e
p
lic

a
ta 

sam
p
lin

g
 w

ith
 

24 
cm
 bongos 

u
sin

g
 
0
,2

0
2
 

m
m
 

and 
0
,5

0
5
 

mm 
m

esh n
e
ts 

is 
b
ein

g
 

co
n
d
u
cted

 
q

u
a
rte

rly
 
a
t 

3 
o
f 

o
u
r 

p
re

se
n

t 
12 

sta
tio

n
s. 

N
ine 

o
f 

th
e
se
 

sta
tio

n
s 

a
re 

o
ccu

p
ied

 
fo

r 
2
4
-h

o
u
r 

p
e
rio

d
s.

P
lan

k
to

n
 
re

se
a
rc

h
 
a
t 

D
uke 

U
n

iv
e
rsity

 M
arin

e 
L

ab
o
rato

ry
 
in
 

1976 
c
e
n

tere
d

 
on 

th
e 

flu
x
 

o
f 

carb
o

n
 

th
ro

u
g
h
 

p
la

n
k
to

n
ic 

co
m

m
u

n
ities. 

T
h
is 

re
se

a
rc

h
 

in
clu

d
ed
 
l) 

assessm
en

ts 
o
f 

tem
p
o
ral 

and 
sp

a
tia

l 
h
e
te

ro
g
e
n
e
ity

 in
 

e
stu

a
rin

e
 

and 
c
o
a
sta

l 
p
h
y
to

p
lan

k
to

n
 
sp

e
cie

s 
assem

b
lag

es? 
2^ 

stu
d
ie

s 
o
f 

p
rim

ary
 p

ro
d
u
ctio

n
 

and 
its

 
re

g
u
la

tio
n
 by 

seco
n

d
ary

 g
ro

w
th
 
fa

c
to

rs?
3) 

in
v

e
stig

a
tio

n
s 

o
f 

th
e 

m
echanism

s 
by w

hich
 
c
o
n
tin

e
n
ta

l 
sh

e
lf 

p
rim

ary
 

p
ro

d
u
ctio

n
 
is
 
a
ffe

c
te

d
 

by in
tru

sio
n
s 

o
f 

d
eep

 w
a
te

r 
o
n
to
 
th

e
 

sh
e
lf?

4) 
stu

d
ie

s 
o
f 

th
e 

fe
ed

in
g
 
b

eh
av

io
u
r 

o
f 

e
stu

a
rin

e
, 

c
o
a
sta

l 
an

d 
o

cean
ic 

co
p
ep

od
s? 

5) 
in

v
e
stig

a
tio

n
s 

o
f 

copepod 
re

p
ro

d
u

c
tiv

e
 
stra

te
g

ie
s.

In
 
a
d
d
itio

n
, 

tax
o
n
o
m

ic 
and 

zo
o
g
eo

g
rap

h
ic 

stu
d
ie

s 
o
f 

o
cean

ic 
ra

d
ic

la
ria

 
are 

u
n
d
er w

ay.

D
u
rin

g
 

1976 
re

se
a
rc

h
 
a
t 

th
e 

B
io

lo
g
ic

a
l 

L
a
b
o
rato

rie
s 

o
f 

H
arv

ard
 
U

n
iv

e
rsity

 
co

n
tin

u
ed
 

on 
th

e 
n

itro
g

en
o

u
s 

n
u
tritio

n
 

o
f 

p
la

n
k

to
n

. 
T

he 
in

v
e
stig

a
tio

n
s 

a
re 

b
ein

g
 

co
n
d
u
cted

 
in
 
th

e 
so

u
th

ern
 
S

arg
asso

 
and 

e
a
ste

rn
 
G

arrib
ean

 
S

eas. 
O

ngoing 
la

b
o
ra

to
ry
 
ex

p
erim

en
ts 

a
re 

aim
ed 

a
t 

a
sse

ssin
g
 
th

e 
p
h
y
sio

­
lo

g
ic

a
l 

resp
o
n
ses 

o
f 

m
arin

e 
p
h
y
to

p
lan

k
to

n
 
to
 
tra

n
sie

n
t 

n
itro

g
en

o
u
s 

n
u
trie

n
t 

d
e
p
riv

a
tio

n
.

T
he 

M
arin

e 
S

cien
ce 

R
esearch

 
C

en
ter 

(M
SR

C
) 

a
t 

th
e 

S
ta

te
 
U

n
iv

e
rsity

 
o
f 

N
ew
 

Y
orjk a

t 
S

to
n
y
 B

rook 
is
 

c
o
n
tin

u
in

g
 
stu

d
ie

s 
o
f 

th
e 

re
la

tio
n
sh

ip
 

b
etw

een
 
zo

o
p

lan
k

to
n
 
in

g
e
stio

n
 ra

te
s 

and 
sp

a
tia

l 
h
e
te

ro
g
e
n
e
ity

 
in

 
p
h
y
to

p
lan

k
to

n
 
b
io

m
ass 

d
istrib

u
tio

n
s 

in
 L

ong 
Isla

n
d
 

S
ound. 

T
he 

a
b

ility
 

o
f 

p
a
rtic

le
 
fe

e
d
in

g
 
zo

o
p

lan
k

to
n
 
to
 
in

c
re

a
se
 
th

e
ir 

fe
ed

in
g
 
ra

te
 
ra

p
id

ly
 

in
 
o
rd

er 
to
 

tak
e ad

v
an

tag
e 

o
f 

th
e 

h
ig

h
 
c
o

n
c
e
n

tra
tio

n
 
o
f 

fo
o
d
 

en
co

u
n
tered

 
in
 p

h
y

to
p

lan
k
to

n
 p

atch
es 

is
 
b
ein

g
 
in

v
e
stig

a
te

d
. 

T
h
is 

stu
d
y
 
is
 

co
m

p
li­

m
en

tary
 
to
 

an N
SF 

fu
n
d
ed
 
in

v
e
stig

a
tio

n
 

o
f 

th
e
 
d
istrib

u
tio

n
 
o
f 

p
h

y
to

­
p
lan

k
to

n
 p

a
tch

e
s 

and 
th

e
ir 

cau
ses 

in
 L

ong 
Isla

n
d
 

S
ound. 

P
h

y
to

p
lan

k
to

n
 

co
m

m
u
n
ities 

are 
a
iso

 
b
ein

g
 
stu

d
ie

d
 
in
 la

rg
e
 

e
n

c
lo

su
res 

in
 

a 
tid

a
l 

m
arsh 

on 
th

e
 
n
o
rth

 
sh

o
re 

o
f 

L
ong Isla

n
d

. 
1
.5
 
lite

r 
b
ag

s 
o
f 

d
ia

ly
sis 

m
em

brane 
tu

b
in

g
 
a
re 

b
ein

g
 
in

je
c
te

d
 
w

ith
 
sy

n
th

e
tic
 

o
rg

an
i)-c

h
i o

rin
e 

com
pounds. 

M
easu

rem
en

ts 
a
re 

m
ade 

o
f 

th
e
 

ch
an

g
es 

in
 
th

e 
siz

e
 
d

istrib
u

tio
n

, 
and 

sp
e
cie

s 
co

m
p

o
sitio

n
 

o
f 

th
e 

p
h
y
to

p
lan

k
to

n
 

com
m

unity, 
alo

n
g
 w

ith
 ra

te
s 

o
f 

g
ro

w
th
 

and 
p

h
o

to
sy

n
th

e
sis. 

F
u

tu
re 

stu
d
ie

s 
w

ill 
in

c
lu

d
e
 

zo
o
p
lan

k
to

n
, 

sin
c
e 

g
ra

z
in

g
 
in

flu
e
n
c
e
s 

and 
is
 

in
flu

en
c
e
d
 

by 
th

e 
ab

u
n

d
an

ce 
and 

siz
e

 
o
f 

p
h
y
to

p
la

n
k
te

rs. 
A

lte
ra

tio
n

s 
in
 

ab
u

n
d

an
ce 

an
d 

siz
e
 
d

istrib
u

tio
n
 
in
 
th

e 
p
h
y
to

p
lan

k
to

n
 

com
m

unity m
ay be 

re
fle

c
te

d
 
in
 
ch

an
g
es 

in
 
th

e
 
fe

e
d
in

g
 b

e­
h

av
io

u
r 

and 
m

ake-up 
o
f 

th
e 

zo
o
p
lan

k
to

n
 

com
m

unity. 
In
 
a 

jo
in

t 
stu

d
y
 w

ith
 

B
ro

o
k
h
av

en
 L

a
b
o
ra

to
rie

s, 
M

ORO 
is
 

stu
d
y
in

g
 
th

e 
b
io

lo
g
y
 

o
f 

p
lan

k
to

n
 

co
m

m
u
n
ities 

in
 
th

e 
so

u
th

ern
 

N
ew
 E

n
g

lan
d
 
c
o
n
tin

e
n
ta

l 
sh

e
lf 

and P
eru

v
ian

 
u

p
w

ellin
g
 
a
re

a
s. 

The.- M
SRG 

c
o
n
trib

u
tio

n
s 

c
h
ie

fly
 
co

n
cern

 
th

e
 
c
o

n
ce

n
tra

tio
n

 
and 

ty
p
es 

o
f 

p
h
o
to

sy
th

e
tic

 
p
ig

m
en

ts 
in
 
th

e
se
 
a
re

as 
and 

fa
c
to

rs 
a
ffe

c
tin

g
 
th

e
ir 

d
istrib

u
tio

n
.

P
lan

k
to

n
 re

se
a
rc

h
 
a
t 

C
h
esap

eak
e 

B
ay 

In
s
titu

te
 
a
t 

Jo
h
n
s 

H
o

p
k

in
s 

U
n
iv

e
rsity

 
¡during 

1976 
em

p
h
asised

 
b

o
th
 
an

n
u

al 
and 

sh
o

rte
r 

term
 n

u
trie

n
t 

c
y

c
lin

g
 
in

 
a m

ajo
r 

e
stu

a
ry

. 
A
 

box m
odel 

is 
b
ein

g
 u

sed
 
to
 
a
n

a
ly

se 
a la

rg
e
 

body 
o
f 

n
u
trie

n
t 

d
a
ta
 fo

r 
in

p
u
ts 

and 
o

u
tp

u
ts 

to
 

C
h

esap
eak

e 
B

ay 
and 

to
 
d

e
scrib

e 
n
u
trie

n
t 

flo
w
 w

ith
in
 
th

e 
e
stu

a
ry

. 
T

he 
ro

le
s 

o
f w

a
te

r 
colum

n 
and 

sed
im

en
t 

b
a
c
te

ria
 
in
 n

u
trie

n
t 

c
y
c
lin

g
 
a
re 

u
n
d
er 

in
v
e
stig

a
tio

n
, 

and 
a 

stu
d
y
 
o
f 

th
e
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m
icro

-zo
o
p
lan

k
to

n
 
c
o

n
trib

u
tio

n
 
to
 
p

h
y

to
p

lan
k

to
n
 n

u
trie

n
t 

p
o
o
ls 

w
ill 

be 
u
n
d
ertak

en
 in

 
th

e
 
n
ear 

fu
tu

re
. 

T
h

ese 
stu

d
ie

s 
a
re 

co
n
d
u
cted

 
in
 
th

e 
fie

ld
 

as 
w

ell 
as 

in
 
th

e 
la

b
o
ra

to
ry

.

U
cS

cS
cR

.

(A
.F

. 
K

arp
ev

ich
 & 

T
.K

. 
S

y
so

jev
a)

In
 
th

e 
B

aren
ts 

S
ea, 

342 
p
h
y
to

p
lan

k
to

n
, 

3 
100 

zo
o
p
lan

k
to

n
 and 

520 
eu

p
h
au

siid
i 

sam
p

les 
w

ere 
c
o
lle

c
te

d
 
in
 

1976. 
A 

q
u
a
n
tita

tiv
e
 w

eig
h
t 

a
n

a
ly

sis 
o
f 

th
e 

feed
in

g
 

o
f 

1 
451 

sp
ecim

en
s 

o
f 

cod 
fry

 
and 

1 
325 

sp
ecim

en
s 

o
f 

a
d
u
lt 

P
o
la

r 
cod w

as 
c
a
rrie

d
 

o
u

t. 
A
 
d
e
term

in
a
tio

n
 

o
f 

th
e 

w
in

te
r 

eu
p
h
au

siid
 

sto
ck
 
in
 
th

e 
B

aren
ts 

S
ea w

as 
co

n
d
u
cted

. 
Som

e 
id

e
a 

o
f 

th
e
 

ab
u

n
d

an
ce, 

d
istrib

u
tio

n
 

and 
fe

a
tu

re
s 

o
f 

sp
e
cie

s 
and 

ag
e 

co
m

p
o
sitio

n
 

o
f 

th
e 

B
aren

ts 
S

ea 
eu

p
h

au
siid

s 
in
 

1976 
w

ere 
g

ain
ed
 

from
 

th
e
 
m

a
te

ria
l 

c
o
lle

c
te

d
. 

T
hese 

d
a
ta
 
a
re 

in
d

ic
a
tiv

e
 

o
f 

th
e 

sum
m

er 
fo

o
d
 
b

ase 
fo

r 
g
ad

id
ae 

in
 
th

e
 
B

aren
ts 

S
ea. 

In
 

1975 
th

e 
a
n

a
ly

sis 
o
f 

th
e 

sp
rin

g
-su

m
m

er 
d

e­
v
elo

p
m

en
t 

o
f 

zo
o
p
lan

k
to

n
 
in
 
th

e
 

a
re

a
s 

o
ff 

th
e 

n
o
rth

w
estern

 
c
o
a
st 

o
f 

N
orw

ay 
and 

in
 
th

e 
so

u
th

w
estern

 B
aren

ts 
S

ea w
as 

c
a
rrie

d
 

o
u
t. 

T
he 

fe
e
d
in

g
 

and 
b
io

lo
g
ic

a
l 

in
d
ex

es 
o
f 

th
e 

0
-g

ro
u
p
 

B
aren

ts 
S

ea young 
cod 

o
f 

th
e 

1975 
y

e
a
r 

c
la

ss w
ere 

a
iso

 
in

v
e
stig

a
te

d
»
 

T
he 

c
o
e
ffic

ie
n
ts 

o
f 

th
e
ir 

su
rv

iv
a
l 

fo
rm

 
th

e 
firs

t 
y
e
a
r 

o
f 

life
 

to
 

th
e
 
th

ird
 w

ere 
c
a
lc

u
la

te
d
.

T
he 

m
a
te

ria
l 

c
o
lle

c
te

d
 
fo

r m
any y

e
a
rs 

(1953-197&
) 

on 
th

e
 
b
io

lo
g
y
 

o
f 

th
e
 

ab
u
n
d
an

t 
sp

e
cie

s 
o
f 

eu
p
h
au

siid
s 

fro
m
 
th

e 
B

aren
ts 

S
ea w

h
ich 

re
v
ea

led
 

th
e 

g
re

a
t 

ro
le
 

o
f 

tem
p
eratu

re 
c
o
n
d
itio

n
s 

in
 
th

e
 

eu
p
h
au

siid
 
p
o
p
u
la

tio
n
 
fo

rm
atio

n
 w

as 
an

aly
sed

.

T
he 

se
a
so

n
a
l 

d
ev

elo
p
m

en
t 

o
f 

p
h
y
to

p
lan

k
to

n
 in

 
d
iffe

re
n
t 

w
ater 

m
asses 

o
f 

th
e 

B
aren

ts 
S

ea w
as 

a
iso

 
an

aly
sed

.

A
bundance, 

b
io

m
ass 

and 
b
a
c
te

ric
p
la

n
k
to

n
 p

ro
d
u
ctio

n
 
in
 
sh

allo
w
 

and 
d

eep w
ater 

a
re

a
s 

o
f 

th
e 

n
o
rth

e
rn
 
b
a
sin

, 
and 

a
iso

 
th

e 
ab

u
n
d
an

ce 
and 

b
io

m
ass 

o
f 

b
a
c
te

rio
- 

n
eu

sto
n
 
in
 
th

e
 
n
e
a
r 

su
rfac

e
 
la

y
e
r 

o
f 

th
e
 
n

o
rth

e
rn
 
se

as w
ere 

d
eterm

in
ed

*

In
 

1977 
th

e
 
p
la

n
k
to

n
 
in

v
e
stig

a
tio

n
s 

in
 
th

e 
B

aren
ts 

S
ea w

ill 
be 

co
n
tin

u
ed
 
acco

rd
in

g
 

to
 

th
e 

p
rev

io
u
s 

program
m

e.

F
ish

 
fo

o
d
 

su
p
p

ly
 

and 
co

m
m

ercial 
a
lg

a
e 

o
f 

th
e 

B
a
ltic

 
S

ea

In
 
acco

rd
an

ce 
w

ith
 
re

se
a
rc

h
 program

m
.es 

th
e 

fo
llo

w
in

g
 
b
io

lo
g
ic

a
l 

m
a
te

ria
l 

w
as 

c
o

lle
c
te

d
 

: 
1 

018 
sam

p
les 

o
f 

zo
o

p
lan

k
to

n
, 

62 
sam

p
les 

o
f 

n
e
k
to

b
en

th
o
s, 

1.95 
sam

p
les 

o
f 

b
en

th
o
s 

and 
900 

fis
h
 
sam

p
les. 

O
n 

th
e 

b
a
sis 

o
f 

th
e 

m
a
te

ria
l 

th
e 

c
o
n
d
itio

n
s 

o
f 

zo
o
p
lan

k
to

n
 

by 
seaso

n
s, 

d
ep

th
s 

and 
a
re

a
s 

o
f 

th
e 

B
a
ltic

 
S

ea, 
th

e
 
G

u
ii 

o
f 

R
ig

a 
and 

th
e 

G
u

ii 
o
f 

F
in

lan
d
 w

ere 
re

v
e
a
le

d
, 

th
e 

ab
u

n
d

an
ce 

and 
d

istrib
u
tio

n
 

o
f 

n
ek

to
b
en

th
o
s 

(in
 
th

e 
G

u
lf 

o
f 

R
ig

a) 
a
n

i 
b
en

th
o
s 

(e
a
ste

rn
 

B
a
ltic

) 
w

ere 
a
iso

 
stu

d
ie

d
.

R
e
g

u
la

ritie
s 

o
f 

v
e
rtic

a
l 

d
istrib

u
tio

n
 

o
f 

zo
o

p
lan

k
to

n
 by 

seaso
n

s 
in
 
re

la
tio

n
 

to
 

ch
an

g
es 

in
 

the h
y
d
ro

g
ra

p
h
ica

l 
c
o
n
d
itio

n
s, 

fo
o
d
 

su
p
p
ly
 

and 
p

o
p

u
la

tio
n
 y

ear 
cy

cles 
w

ere 
in

v
e
stig

a
te

d
*

T
ro

p
h
ic 

and 
p
o
p
u
la

tio
n
 
co

m
p

o
sitio

n
 

o
f 

zo
o

p
lan

k
to

n
 w

as 
stu

d
ie

d
. 

F
eed

in
g

 
c
o
n
d

itio
n

s 
o
f 

th
e 

B
a
ltic

 
h
e
rrin

g
 
in
 
th

e
 
B

a
ltic

 
S

ea 
an

d 
th

e 
in

flu
e
n

c
e
 

o
f 

fe
ed

in
g
 
c
o
n
d

itio
n

s 
on 

its
 
b
io

lo
g
ic

a
l 

p
aram

eters 
w

ere 
rev

ealed
? 

som
e 

a
sp

ec
ts 

o
f 

fe
ed

in
g
 
b
io

lo
g
y
 
o
f 

so
u
th

ern
 B

a
ltic

 
h
e
rrin

g
s 

w
ere 

d
e
a
lt 

w
ith

.
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