
In
te

rn
a
tio

n
a
l 

C
o
n
n
ell 

fo
r 

th
e 

E
x

p
lo

ra
tio

n
 

o
f 

th
e 

S
ea

C
.M

. 
1974/L

ïl 
A

d
m

in
istra

tiv
e
 

R
ep

o
rt

PLA
N

ETO
N
 

CO
M

M
ITTEE

(D
. 

H
. 

C
u
sh

in
g
)

1973

B
elgium

 

(R
. 

de 
C

lerci:)

A stu
d

y
 o

f 
th

e d
istrib

u
tio

n
 
in
 space and th

e ev
o

lu
tio

n
 in

 tim
e o

f 

fish
 eggs 

and larv
ae 

o
f com

m
ercial and non-com

m
ercial fish

e
s w

as1carried
 

o
u
t d

u
rin

g
 1973. 

To 
th

is aim
 43 

sta
tio

n
s alo

n
g th

e B
elg

ian
 co

ast 
w

ere 

sam
pled by m

eans 
o
f th

e D
utch ty

p
e 

G
ulf S

am
pler. 

A
t 

th
e sam

e 
tim

e 
c
e
rta

in
 

p
h
y
sical 

p
aram

eters such as 
tem

p
eratu

re and sa
lin

ity
 w

ere 
d

eterm
in

ed
. 

T
h

is 

stu
d
y
 show

s 
th

a
t 

th
e B

elg
ian co

ast 
is m

ainly ch
aracterized

 by th
e 

p
resen

ce 

o
f tw

o 
im

p
o

rtan
t 

com
m

ercial sp
ecies nam

ely?

C
lupea sp

rattu
s 

L
. 

and S
olea v

u
lg

aris 
L

. 
T

he 
larv

ae o
f th

e non-com
m

ercial 

fish
 G

obius 
sp«, 

o
ccu

r aiso
 

in
 v

ery
 g

reat 
num

bers. 
In ad

d
itio

n
 a few

 o
th

er 

sp
ecies: 

C
aranx trach

u
ru

s 
(l^>

 
A

m
m

odyte
s 

lan
o
sa C

uy» 
P

latich
th

y
s 

flesu
s 

(l), 

C
allionym

us 
ly

ra (L
),S

yngnathus sp
., 

L
im

anda 
lim

anda 
(l).? B

elone b
elo

n
e 

(l)„ 

L
ip

aris 
lip

a
ris, L

M
 

G
adus 

lu
scu

s 
L

, «'O
nos 

sp
. 

and G
astero

steu
s acu

leatu
s L

. 

ap
p
ear o

n
ly
 sp

o
rad

ically
.

C
an

ad
a 

(T
. 

P
la

tt)

A
 sim

u
latio

n
 m

odel h
as been 

developed 
o? 

th
e phytoplankton p

h
o
to

sy
n
th

esis 

in
 
th

e F
raser R

iv
er estu

ary
 ru

d
er th

e assum
ption th

a
t 

o
n
ly
 a 

sin
g
le 

independent 

v
ariab

le affected
 
th

e 
ra

te
 o

f p
ro

d
u

ctiv
ity

 a
t 

any one tim
e 

(TTn
iy

e
rsity

 o
f B

ritish
 

C
olum

bia). 
T

he an
aly

sis show
s 

th
a
t 

lig
h
t 

io
 
u
su

ally
 th

e 
lim

itin
g
 fa

c
to

r fo
r 

p
h
y
to

p
lan

k
to

n
 grow

th, 
b
u
t 

th
a
t 

tem
p
eratu

re becom
es c

ritic
a
l in

 th
e 

sp
rin

g
, 

and 

th
a
t 

lack
 o

f n
u

trien
ts 

caused 
b
h
o
to

in
h
ib

itio
n
 d

u
rin

g
 Ju

ly
 and A

ugust, 
t- 

research
 

o
ro

g
ray is 

b
ein

g
 started

 
to
 d

eterm
in

e th
e b

io
ch

em
ical resp

o
n
se o

f p
lan

k
to

n
ic



2

i

organism
s to

 v
ario

u
s 

p
o

llu
tan

ts 
in

clu
d
in

g
 heavy m

etals and 
hydrocarbons 

(U
n
iv

ersity
 

o
f B

ritish
 

C
olum

bia). 
K 

len
g
th

y
 m

an
u
scrip

t h
as beer, 

com
pleted 

on th
e d

in
o
fleg

eila
te

 

o
f th

e "A
nton 

cru
ises m

ade d
u

rin
g
 th

e In
tern

a
tio

n
a
l 

In
d
ian

 
O

cean 
S

p
e
d
itio

n
,

A
t 

th
e B

io
lo

g
ical S

tatio
n
, 

N
anaim

o, 
T

he G
reat C

en
tral 

L
»ke p

ro
jec

t, 
w

hich 
is 

an o
m

eri m
ental attem

p
t 

to
 

enhance th
e p

ro
d

u
ctio

n
 o

f food 
fo

r 
ju

v
en

ile salm
on, 

is 
en

terin
g
 a new

 obaso
. 

T
he 

p
erio

d
 
o
f n

u
trie

n
t ad

d
itio

n
s has 

been term
in

ated
 

and 
th

e 
laV

e 
is b

ein
v
 m

onitored 
to
 stu

d
y
 th

e retu
rn
 to

 
n

re
fe

rtilisatio
n
 

co
n
d
itio

n
s.

•Tb 
an

o
th

er nrc ■Sect 
hhri.o-înirt ! 

th
e rlenV

to
n
 ch

o
to

svntbes'i.e in
 a. 

stro
n

g
iy~ 

stra
tifie

d
 

estn.ayy. 
it w

as 
found 

th
a
t 

bb v
to

rlan
k

to
n
 co

n
cen

tratio
n
s o

ccur b
en

eath 

th
e h

ein
ei ire

. 
T

he co
n
cen

tratio
n
s 

are m
aintained 

th
ere by en

train
m

en
t 

caused by 

th
e 

seaw
ard 

d
isch

arg
e o

f fresh
w

ater. 
U

nder th
ese 

co
n
d
itio

n
s, 

lig
h
t 

is 
th

e 
lim

itin
g

 

grow
th 

fa
c
to

r. 
If th

e 
o
u
n
h
alo

o
lin

e p
o

p
u
latio

n
s are exposed 

to 
an ad

eq
u
ate-so

u
rce 

o
f lig

h
t, 

th
e
ir grow

th is
 
lim

ited
 by n

itra
te
 co

n
cen

tratio
n
. 

T
r an ex

p
erim

en
tal 

ste
ad

y
-sta

te system
 th

ese 
phytoplankton produced about 

200%
 o

f th
e
ir biom

ass 
nor 

day, 
o
f w

hich 74$
 w

as 
in
 th

e 
form

 o
f ex

creted
 

o
rg

anic m
aterial. 

■* 
p
o
p
u
latio

n
 

of;; 

h
etero

tro
p
h
s 

1»° ternes 
th

a
t 

o
f th

e au
to

tro
p
h
s 

in
 biom

ass 
w

as 
su

p
p

o
rted 

an
i 

it 

produced 44$ 
of 

its
 biom

ass 
p
er day. 

T
hia 

w
ork is 

being 
continued 

to
 

determ
ine 

if and 
how

 th
e 

system
 asso

ciated
 w

ith th
e h

alo
clin

e m
ight 

be 
ex

p
lo

ited
 

by fish
.

A su
b
stan

tia
l p

ro
p

o
rtio

n
 
o
f 

th
e C

anadian 
research

 on m
arine phytoplankton 

has been 
focussed

 
on th

e S+
. 

L
aw

rence R
iv

er-E
stu

arv
-G

u
lf S

ystem
. 

S
ev

eral 

w
arm

sc
rip

t 
rep

o
rts have been com

pleted 
on th

e p
rim

ary and 
secondary p

ro
d
u
ctio

n 

stu
d

ies m
ade 

in 
the A

h-If in
 

1969-72 
fo

r th
e 

TBP program
 

(M
cG

ill U
n
iv

ersity
).

lee b
io

ta, stu
d
ies from

 
co

res co
llected

 
in
 
th

e 
G

ulf o
f 

S
t. 

L
aw

rence F
eb

ru
ary

-

T
'arch 

1 ??? 
show

 th
a
t 

ch
lo

ro
p
h
y
ll 

co
n
cen

tratio
n
s w

ere 
sig

n
ific

a
n
tly

 h
ig

h
er in 

th
e eastern

 h
a
If 

th
e O

nl^ com
pared 

to
 

th
e N

est 
(M

cG
ill U

n
iv

ersity
). 

T
he

o
p
p
o
site 

tro
n
d
 T'i,s 

found fa
r lee n

u
trien

ts and 
hhaeonigm

onts, 
S

al in
itie

s 

v
aried

 
from

 
o 

"'eo
 

tr* 
th

e u
p

p
er sect-* va 

o
f th

e 
ice 

co
res to

 10 
°/o

o
 
in

 th
e 

low
est 

sectio
n
s.

In 
th

e m
iddle 

estu
ary

 o
f th

e 
G

t. 
L

aw
rence, 

a th
ree—

y
ear program

 o
f stu

d
y • 

is 
b

ein
g carried

 o
u
t by th

e G
roup 

in
te

ru
n
iv

e
rsita

ir dn 
rech

erch
es 

océano ­

g
rap

h
iq

u
es 

du 
'pp-beo 

( G
I ROO.) 

on problem
s asso

c ia to
d w

ith th
e 

i 
ten

se h
o

rizo
n

tal



and v
e
rtic

a
l m

ixing o
f w

ater m
asses« 

To 
d
ate, 

a
tten

tio
n
 has been fo

cu
ssed m

ainly 

on th
e id

e
n
tific

a
tio

n
 o

f th
e p

rin
c
ip

le 
so

u
rces 

o
f v

a
ria

b
ility

 in
 both th

e 

p
h
y
sico

-ch
em

ical environm
ent 

and th
e 

p
lan

k
to

n p
o
p
u
latio

n
s. 

A sim
ila

r stu
d
y

 

is 
underw

ay in
 th

e fjo
rd

 o
f th

e 
S

aguenay riv
e
r, 

w
hich d

rain
s 

in
to
 
th

e S
t. 

L
aw

rence. 
-

W
ork by th

e M
arine E

cology in
 th

e S
t. 

L
aw

rence estu
ary

 has 
d
ealt w

ith th
e 

au
to

m
atic su

rv
ey

 o
f p

o
p
u
latio

n
 d

en
sity

 o
f eu

p
h

au
siid

s u
sin

g
 an aco

u
stic 

tech
n

iq
u

e and w
ith

 
th

e 
in

v
estig

atio
n
, 

ag
ain

 u
sin

g
 au

to
m

atic d
ata acq

u
isitio

n
, 

o
f th

e re
la

tio
n

sh
ip

 betw
een sm

all-scale flu
c
tu

atio
n
s 

in
 p

h
y

to
p

lan
k

to
n biom

ass 

and 
tem

p
eratu

re. 
P

relim
in

ary
 an

aly
sis 

o
f th

e 
re

su
lts 

in
d
icates 

th
a
t 

sig
n

ifica
n

t 

coherence e
x
ists betw

een th
e 

ch
lo

ro
p
h
y
ll and 

tem
p

eratu
re 

fie
ld

s 
fo

r len
g
th

-scaleo
 

from
 sev

eral 
km
 dow

n to
 

100 m
, 

b
u
t th

a
t 

coherence b
reak

s 
dow

n fo
r sm

aller len
g
th

- 

sc
ale

s.D
evelopm

ent 
o
f au

to
m

atic 
survey

 in
stru

m
en

ts is underw
ay aiso

 
in
 P

alh
o

u
sie 

U
n
iv

ersity
. 

A d
ev

ice has been p
erfected

 w
hich co

u
n

ts, 
in
 
situ

 from
 a m

oving 

sh
ip

, 
th

e abundance 
o
f p

a
rtic

le
s un to

 about 
1 

cm
 in

 size
. 

S
ev

eral 
en

v
iro

n­

m
ental param

eters m
ay aiso

 be reco
rd

ed
 
in
 situ

. 
T

he 
equipm

ent is 
b
ein

g used 

fo
r th

e 
stu

d
y
 o

f zooplankton co
n
cen

tratio
n
s 

in
 re

la
tio

n
 to 

th
erm

al m
icro­

stru
c
tu

re
 o

ff L
abrador.

In a stu
d
y o

f th
e 

en
erg

etics 
o
f a sp

ecialised
 tro

p
h
ic 

in
tera

ctio
n
 in

v
o
lv

in
g

 

tw
o p

tero
p
o
d
a, 

C
lio

n
e „lim

acina and 
its 

prey S
p
ira

te
lla

 retro
v
ersa

, 
it has been 

found th
a
t assim

ilatio
n
 o

f n
itro

g
en

 by th
e p

red
ato

r is 
e
sse

n
tia

lly
 100?'> and 

assim
ilatio

n
 o

f carbon 9C$>. 
T

he eco
lo

g
ical grow

th efficien
cy

 is 
in
 ex

cess o
f 50?'.

- 
3 

-

D
enm

ark 
(B

. 
S

m
id

t)

E
ast G

reenland

In co
n

n
ectio

n w
ith th

e 
IC

IS
 "o

v
erflo

w
” 

p
ro

ject 
a few

 
(f) 

prim
ary p

ro
d

u
ctio

n
 

m
easurem

ents w
ere 

perform
ed 

in
 th

e D
enm

ark S
tra

it 
and 

-he I rin
g
er S

ea. 
C

occo- 

lith
o
p
h
o
rid

s w
ere 

sam
pled 

th
ro

u
g
h
o
u
t th
 

"a
te

r colum
n a

t 
selected

 
sta

tio
n
s in

th
e sam

e 
arca.



W
est G

reenland

- 
4 

-

T
he annual 

ro
u
tin

e stram
in
 n

et 
sam

ples 
( 

2 ra rin
g
 d

iam
eter, 

-y hour o
b

liq
u

e 

h
au

ls 
from

 ca. 
50 m d

ep
th

) w
ere taken to

g
eth

er w
ith hydrographic 

o
b
serv

atio
n
s 

on th
ree east-w

est stan
d
ard

 sectio
n

s 
in
 th

e D
avis S

tra
it 

in
 Ju

n
e-Ju

ly
 and 

on a 

stan
d
ard

 sta
tio

n
 o

ff G
odthaab 

from
 M

ay to
 

O
ctober« 

In
 to

ta
l 21 

sam
ples w

ere 

taken« 
D

isplacem
ent volum

es w
ere m

easured« 
F

ish
 eggs and larv

ae and in
v
erteb

rates 

w
ere so

rted
 and counted.

F
ed

eral 
R

ep
u
b
lic 

o
f 

G
erm

any 
,

(j. 
K

rey)

1, In
stitu

t 
fu

r M
eeresforschung an 

der U
n
iv

ersität K
iel

T
he lo

n
g
-term

 o
b
serv

atio
n
s 

on th
e stan

d
in

g
 sto

ck
 o

f phytoplankton and 

zooplankton 
in
 
re

latio
n
 to

 
environm

ental fa
cto

rs a
t th

e 
fix

ed
 
statio

n
 Solenis 

E
ck in

 th
e w

estern
 K

iel B
ight w

ere 
continued 

fo
r th

e 
17th year« 

T
he m

onthly 

m
easurem

ent 
o
f tem

p
eratu

re, 
sa

lin
ity

, 
oxygen, 

to
ta

l 
phosphorus, 

sesto
n
, 

c
h
ic ophyll 

a 
and p

ro
tein

 
co

n
ten

t 
in

 w
ater sam

ples 
from

 6 strid
a
rd

 depths 

p
ro

v
id

e an tu
iique volum

e 
o
f d

ata fo
r th

e d
em

o
n

stratio
n o

f seaso
n

al flu
ctu

atio
n
s 

in
 
th

is area«

T
he o

b
serv

atio
n
s have been in

ten
sifie

d
 sin

ce 1972 w
ith

in
 th

e fram
ew

ork 

o
f an

o
th

er p
ro

ject 
sponsored 

by th
e G

erm
an R

esearch A
sso

ciatio
n
 co

n
cen

tratin
g

 

m
ainly on th

e 
chem

ical exchanges betw
een w

ater and séa-b
o
tto

m
. 

A
t a nearby 

statio
n
 tem

p
eratu

re, 
sa

lin
ity

, 
oxygen, 

phosphate, 
n

itra
te

, 
n
itrite

, 
am

m
onia, 

silic
a
te

, 
a
esto

n
, 

ch
lo

ro
p
h
y
ll a, 

p
a
rticu

la
te ??, 

p
a
rtic

u
late

 
0, 

th
e 

calo
ric 

co
n
ten

t o
f sesto

n
, 

P
hytoplankton and 

zooplankton abundance and 
sp

ecies 

com
position w

ere m
easured a

t 
fo

rtn
ig

h
tly

 in
te

rv
a
ls. 

In
 
ad

d
itio

n
 to

 
th

ese 

o
b

serv
atio

n
s, 

th~
 

m
easurem

ent o
f d

isso
lv

ed
 C 

and 
o
f prim

ary p
ro

d
u
ctio

n 

u
sin

g •'he 1 
in
 situ

 tech
n

iq
u

e w
ere sta

rte
d
 

in
 

1973. 
T

he p
ro

cess o
f a es to

n
 

and p
lan

k
to

n
 sed

im
en

tatio
n
 w

as 
stu

d
ied

 w
ith

 th
e h

elp
 o

f sp
e
c
ia

lly
 developed 

recep
tacles 

lo
r sin

k
in

g
 p

a
rtie

l-a. 
'

F
u
rth

er stu
d
ies 

d
ealt w

ith p
o

llu
tio

n
 problem

s 
in
 
re

la
tio

n
 to

 
phytoplankton 

ecology* 
A

n experim
ento1 j"vaotin

?tier»
 

on th
e in

flu
en

ce o
f o

il on phytoplankton 

grow
th w

as 
com

plete 1,
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2. 
B

io
lo

g
isch

e A
n
stalt H

elgoland

T
he D

epartm
ent 

o
f B

io
lo

g
ical O

ceanography co
n
tin

u
ed 

its y
ear-ro

u
n
d 

m
easurem

ents 
o
f h

y
d

ro
g

rap
h

ical, 
chem

ical and p
lan

k
talo

g
ical p

aram
eters at 

H
elgoland 

R
oads. 

N
u

trien
t 

an
aly

ses 
carried

 o
u
t 

th
ree tim

es a w
eek covered 

■
phosphate, 

n
itra

te
, 

n
itrite

, 
am

m
onia and 

silic
a
te

. 
»Sam

ples 
o
f su

rface w
ater 

fo
r th

e 
q

u
a
lita

tiv
e
 and q

u
a
n

tita
tiv

e 
estim

atio
n
 o

f p
lan

kto
n
 w

ere 
co

llected
 

d
aily

, betw
een M

arch and O
ctober from

 4 G
erm

an lig
h
tsh

ip
s 

in
 th

e so
u
th

ern
 

G
erm

an B
ig

h
t.

T
he 

p
lan

k
to

lo
g
ical and chem

ical 
in

v
estig

atio
n
 o

f th
e W

addense#» w
ater 

betw
een th

e islan
d
 o

f 
S

y
lt and 

th
e m

ainland w
as in

ten
sified

.- 
B

esides hydro­

g
rap

h
ical p

aram
eters, 

n
u

trie
n

ts 
(PO

^, 
FO

^, 
F

E
^, 

S
i0

o
), 

phyto p
lan

kto
n

and sesto
n
 
co

n
ten

t and 
com

position T-rere an
aly

sed
 tw

ice w
eekly a

t 
low

 and 

h
ig

h
 tid

e
. 

T
he changes 

in
 th

ese p
aram

eters 
d

u
rin

g
 th

e tid
a
l 

cy
cle o

ff 

L
ist/S

y
lt w

ere 
in

v
estig

ated
 w

ith
 RV 

F
rie

d
ric

h
 H

eincke' 
fo

r one w
eek 

in
 

June.T
he stu

d
ies 

on th
e d

istrib
u
tio

n
 and 

ecology o
f n

o
ctilu

ca m
iliaris 

w
ere 

co
n
tin

u
ed
 
in

 v
ario

u
s 

co
astal w

ater areas 
o
f th

e G
erm

an B
ig

h
t. 

T
he 

b
io

lo
g
y
 o

f ap
p
en

d
icu

lar!ans 
and C

opepoda vas 
stu

d
ied

 
in
 cu

ltu
re 

ex
p
erim

en
ts. 

»Special a
tte

n
tio

n
 w

as 
p

aid
 

to 
tao

d uptake and 
co

n
v
ersio

n ra
tes under co

n
tro

lled
 

co
n

d
itio

n
s,

3. 
In

stitu
t 

fu
r K

üsten- und B
in

n
en

fisch
erei, H

am
burg

R
outine 

in
v
estig

atio
n
s on th

e p
lan

k
to

n
 com

position in
 th

e E
lbe 

estu
ary

 

w
ere 

co
n
tin

u
ed

. 
■

4. 
In

stitu
t 

fu
r H

y
d
ro

b
io

lo
g
ie und F

isch
ereiw

issen
sch

aft, . U
n

iv
ersität- H

am
burg

Z
ooplankton an

aly
ses 

in
 -sam

pling areas 
o
f 

th
e N

orw
egian S

ea and N
orth 

A
tlan

tic w
ere co

n
tin

u
ed

, 
th

e m
ain p

o
in

ts o
f in

te
re

st b
ein

g
 v

e
rtic

a
l m

ig
ratio

n
 

and m
icro

d
istrib

u
tio

n
.

5. 
In

stitu
t 

fU
r M

eeresforgchung B
rem

erhaven

B
y m

eans 
o
f a new

 n
ear-b

o
tto

m
 w

ater sam
p
ler th

e in
flu

en
ce o

f cu
rren

t 

speed on th
e tu

rb
id

ity
 in

 n
ear-b

o
tto

m
 ra

te
r w

as 
in

v
estig

ated
 
in
 th

e so
u
th

ern
 

F
o
rth

 S
ea, 

R
esearch

 on th
e 

id
e
n
tific

a
tio

n
 o

f p
lan

k
to

n
ic 

larv
ae o

f brachyurops 

cru
stacea found in

 th
e F

o
rth

 Soa w
m
 

co
n
tin

ued
.
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. 
P

in
lan

d

(A
.N

iem
i)

In
stitu

te
 o

f M
arine R

esearch, 
H

elsin
k

i

P
hytoplankton and prim

ary p
ro

d
u
ctio

n

a) 
In

v
estig

atio
n

s 
on p

h
y
top

lank
to

n
, 

p
rim

ary p
ro

d
u
ctio

n
 
(1^C

, 
in
 situ

, 
and in

 

in
cu

b
ato

r in
 co

n
stan

t 
lig

h
t and 

tem
p
eratu

re), 
to

ta
l phosphorus and n

itro
g
en

, 

and 
environm

ental p
aram

eters w
ere m

ade in
 u

n
p
o
llu

ted
 sea areas 

a
t 4 

co
astal

■ 
sta

tio
n

s: 
O

rrengrund 
(m

id 
p
art 

of th
e G

ulf o
f F

in
lan

d
), 

T
värm

inne 
(en

tran
ce

to
 

th
e G

ulf o
f F

in
lan

d
), 

K
askinen 

(n
o
rth

eastern
 p

art 
o
f th

e B
othnian S

ea) 

and U
lk

o
k
alla 

(B
othnian 

B
ay).. S

am
plings w

ere m
ade ev

ery
 second 

o
r th

ird
 w

eek; 

d
u

rin
g
 th

e 
ice-p

erio
d
 m

ore sp
o
rad

ic 
sam

ples w
ere 

tak
en

.

b) 
D

uring th
e cru

ises 
(June-H

ovem
ber) w

ith
 RY 

"ARANDA” 
m

easurem
ents of 

c
h
lo

ro
p
h
y
lla

 and 
th

e p
rim

ary p
ro

d
u
ctio

n a
b
ility

 (1^C
, 

in
cu

b
ato

r, 
co

n
stan

t 

lig
h
t 

and tem
p
eratu

re), 
and 

sam
pling o

f p
h
y
to

p
lan

k
to

n w
ere m

ade 
a
t 

in
te

r­

n
atio

n
al sta

tio
n
s 

in
 th

e B
a
ltic p

ro
p
er, 

G
ulf o

f F
in

lan
d and G

ulf o
f B

othnia.

Z
ooplankton

Z
ooplankton sam

pling 
(H

ensen n
e
t, 

m
esh siz

e 
150 pm

, 
v

e
rtic

a
l h

au
l: 

25-0 m
) 

has been co
n
tin

u
ed 

a
t th

e 
fo

llo
w

in
g
 co

astal sta
tio

n
s: 

O
rrengrund 

(1
9
6
7
-), 

T
värm

inne 
(196&

), 
S

e
ili 

in
 th

e A
rchipelago 

S
ea 

(1966-), 
and K

ru
n

n
it 

in
 

the 

n
o
rth

-eastern
 p

art 
o
f th

e B
othnian B

ay 
(1

9
6
6
-). 

S
am

pling h
as been perform

ed 

th
ree tim

es 
a m

onth 
(once a m

onth d
u

rin
g
 th

e 
ice-p

erio
d
).

D
uring th

e 
cru

ises w
ith 

RY 
”ARANDA" 

zooplankton has 
been sam

pled 
(N

ansen 

n
et, 

m
esh siz

e 
150 M-m, 

v
e
rtic

a
l h

au
ls, 

25-0, 
50-25 

m
) 

a
t 

in
te

rn
a
tio

n
al 

sta
tio

n
s 

in
 
th

e B
altic p

ro
p

er, 
G

ulf o
f F

in
lan

d
 and G

ulf o
f B

o
th

nia.

In
stitu

te
 o

f R
ad

iation P
h
y
sics. 

H
elsin

k
i

S
tu

d
ies 

on prim
ary 

p
ro

d
u
ctio

n 
in
 si^

u
. 

and 
in
 
in

cu
b
ato

r in
 co

n
stan

t

lig
h
t .and 

tem
p
eratu

re) 
and p

h
y
to

p
lan

k
ton

 have been m
ade 

in
 th

e L
o

v
iisa area

(m
id p

a
rt o

f th
e G

ulf o
f F

in
lan

d
), 

r.r.d 
a
t 

O
lk

ilu
o
to 

(o
ff E

u
rajo

k
i, 

B
othnian

S
ea) 

in
 o

rd
er to

 g
et 

background 
d
ata from

 th
ese tw

o 
areas, 

w
hore atom

ic 
pow

er
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p
lan

ts 
are to

 
be b

u
ilt. 

O
ne o

r 
tw

o 
sam

plings 
a m

onth have been m
ade d

u
rin

g
 

th
e 

ic
e
-free

 p
erio

d
.

N
atio

n
al 

B
oard of W

aters. 
W

ater R
esearch

 O
ffic

e

P
hytoplankton and 

physicochem
ical p

aram
eters w

ere m
easured 

tw
ice a 

y
ear, 

a
t th

e b
eg

in
n
in

g
 o

f M
arch and 

in
 e

a
rl3r A

ugust, 
a
t 

about 30 sta
tio

n
s 

in
 
th

e G
ulf o

f ."F
inland and th

e G
u
ii o

f B
othnia.

T
värm

inne Z
o

o
lo

g
ical S

tatio
n

P
hytoplankton, 

ch
lo

ro
p
h
y
ll-a, 

prim
ary p

ro
d
u
ctio

n
 
(1^C

, 
in
 s

itu
), 

to
ta

l

nhosphorus 
and 

n
itro

g
en

, 
and environm

ental 
p
aram

eters have been stu
d
ied

 in

th
e T

varm
inne-P

o.ioviken area. 
S

am
ples w

ere taken 
1-2 

tim
es 

a m
onth and once

a m
onth 

d
u

rin
g
 
th

e w
in

ter season.
« 

.

H
elsin

k
i 

C
ity

 W
ater C

onservation L
ab

o
rato

ry

P
hytoplankton and 

zooplankton 
(v

e
rtic

a
l 

se
rie

s, 
m

esh 
size 50 pm

), 
w

ere

sam
pled 

and prim
ary p

ro
d
u

ctio
n 

(1^C
, 

in
 s

itu
) 

and environm
ental p

aram
eters

w
ere m

easured in
 th

e arch
ip

elag
o
 w

aters o
ff H

elsin
k

i and E
spoo tw

ice a m
onth

d
u

rin
g
 
th

e ic
e
-free

 p
erio

d
. 

S
am

ples w
ere tak

en
 a

t 
sev

eral 
sta

tio
n
s 

ex
ten

d
in

g

from
 th

e sev
erely

 p
o

llu
ted

 in
n

er bays 
to
 
th

e u
n
p
o
llu

ted
 area o

u
tsid

e th
e

arch
ip

elag
o
. 

..... 
-P

ran
ce 

......... 
—

 
" r • 

• 
■

' 
(L

. 
M

a
rte

li)

7 
- 

In
stitu

t, .sc
ie

n
tifiq

u
e, e

t 
tech

n
iq

u
e 

des P
êches m

aritim
es - 

^ °
' 

P
hytoplancton

L
'étu

d
e q

u
a
lita

tiv
e
 e

t q
u
a
n
titativ

e du p
h

y
to

p
lan

cto
n a 

été p
o
u
rsu

iv
ie 

dans 
les 

d
iv

ers 
cen

tres 
de p

ro
d
u
ctio

n 
co

n
ch

y
lico

le, 
D

ana 
le
 b

assin
 de M

arennes- 

O
léron, 

77 
espèces 

de b
a
c
illa

ria
le

s 
et 23 

esoèces 
de dinonhycées o

n
t 

été 

id
e
n
tifié

e
s 

; 
l'é

v
o
lu

tio
n
 dos 

pigm
ents ch

lo
ro

p
h

y
llien

s y a 
é
té su

iv
ie.



2
°) 

Z
ooplancton

L
'im

p
o

rtan
t 

m
atériel 

ré
co

lté dans 
le
 g

o
lfe de G

ascogne en 1971 
et 

1972, 
in

v
en

to
rié en 

ce q
u
i 

concerne 
les 

copépodes, 
le

s m
éduses, 

sip
h

o
n

o
p

h
o

ra, 

salp
es, 

d
o
lió

le
s, 

ch
aeto

g
n
ath

es, 
a fa

it 
l'o

b
je

t 
en 1973 d

'u
n
e p

u
b
licatio

n
 su

r 

les 
copépodes. 

L
'étu

d
e 

des 
eu

p
h
au

siacés 
e
t m

ysidacés 
réco

ltés 
le
 

long de la
 

cô
te.d

es 
L

andes a été 
ré

alisé
e.

L
es 

p
o
p

u
latio

n
s 

la
rv

a
ire

s 
d
'h

u
ître

s 
e
t de m

oules 
ont 

été 
étu

d
iées 

au m
om

ent 
de 

leu
r rep

ro
d
u
ctio

n
 dana 

le
s 

d
iv

ers secteu
rs 

d
'élev

ag
e de 

ces 

m
ollusoues.3°) 

Ich
th

yo
p
lan

cto
n

Le 
p

rin
cip

al 
thèm

e 
de 

rech
erch

e a 
p

o
rté 

su
r 

le
s o

eu
fs 

e
t 

larv
es 

de p
o

isso
n
s 

com
m

erciaux 
cap

tu
rés 

au cours 
de 

tro
is 

cam
pagnes 

: 
fé

v
rie

r, 
m

ai 

e
t 

ao
û
t. 

Ce 
tra

v
a
il, 

p
o
u
rsu

iv
i 

depuis 
une 

d
izain

e 
d
'an

n
ées a pour b

u
t de 

donner des in
d

icatio
n

s p
récises 

su
r 1

’im
portance 

de la
 

ponte des 
p
o
isso

n
s 

en vue des 
p

rév
isio

n
s 

de pèche. 
C

ependant 
en 1973, 

le 
secteu

r h
ab

itu
ellem

en
t 

p
ro

sp
ecté n

'a
 pas 

pu ê
tre

 co
u

v
ert 

en to
ta

lité
.

L
es 

o
eu

fs e
t larv

es 
de 

clu
p
éid

és 
ont 

fa
it 

l'o
b

je
t d

'u
n
e 

étu
de 

S
p
éciale 

(ré
f. 

C
om

ité des 
p

o
isso

n
s 

p
élag

iq
u

es 
(su

d
)) 

en vue de d
éterm

in
er 

le 
sto

ck
 to

ta
l 

d
'o

eu
fs pondus su

r une 
fray

ere p
ré

c
ise

. 
A ce 

tra
v
a
il 

a 
été 

ajo
u
tée 

la d
éterm

in
atio

n
 des 

o
eu

fs 
e
t 

larv
es 

de 
Scom

ber scom
brus. 

A
rg

en
tin

a 

S
phyraena. 

P
ag

ellu
s 

cen
tro

d
o

n
tu

s. 
S

olea so
le

ae 
M

icro
ch

iru
s v

arieg
atu

s, 
P

egusa 

la
sc

a
ris. 

B
uglossidium

 
luteum

. 
M

erluccius m
erlu

cciu
s. 

T
riso

p
teru

s m
inutus,

M
icrom

esja
tiu

s 
no » t as s ou, 

O
nos m

u
stela. 

T
rig

la g
u
rn

ard
u
s. 

A
m

m
odytes 

lan
ceo

latu
s. 

P
our chacun de ces 

p
o
isso

n
s 

les fray
eres 

ont 
donc é

té 
lo

c
alisée

s. 
U

ne 
étude 

su
r 

les 
p
o
st-larv

es 
a égalem

ent 
été 

abordée 
afin

 
de 

co
n
n
aître 

le 
d
ev

en
ir ex

act 

des 
jeunes 

larv
es 

au cours 
de 

leu
r cro

issan
ce a

in
si que le

u
r tau

x de m
o
rtalité

.

77 ~ ÜLfg-ZâBÂ. PH
 

Labo
rato

ire 
de b

io
lo

g
ie anim

ale 
(P

lan
cto

n
) 

M
arseille - 

A
tlan

tiq
u

e 

R
egroupem

ent 
des 

ré
su

lta
ts 

(taxonom
ie, 

éco
lo

g
ie) 

obtenus 
p
u
u
r le

s 
D

écapodes 

p
élag

iq
u
es dans l'A

tla
n

tiq
u

e
 e

u
rafric

a
in
 depuis 

1967 
(A

BBES et 
CASANOVA).

E
tude du p

lan
cto

n
 ré

co
lté p

ar la 
"T

h
alassa”, 

en 
1971, 

dans l'u
p
v
e
llin

g
 

m
au

ritan
ien

 
(biom

asse, 
espèces c

ara
cté

ristiq
u
e
s) 

OA^W
OVA 

: 
com

m
unication

a la
 2erna co

n
féren

ce 
"A

nalyse de 
l

fécosystèm
e des o

p
w

ellin
g
s").
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A
tlan

tiq
u

e 
et M

éd
iterran

ée

D
onnées su

r la
 p

ro
d
u
ctio

n
 p

rim
aire dana 

Io secteu
r su

d
-o

ccid
en

tal 
de la

 

M
éd

iterran
ée, 

en fo
n

ctio
n
 du co

u
ran

t 
a
tlan

tiq
u

e 
(M

.L
. 

FU
R

N
ESTI!*).

E
ffets 

de la
 n

o
civ

ité de so
lu

tio
n
s acid

es 
de 

se
ls 

de fe
r 

(rig
id

u
s 

de la 

fa
b
ric

atio
n
 du dioxyde 

de 
tita

n
e
) 

su
r le

 p
lan

cto
n
 m

arin 
: 

to
x

ic
ité

 è 
co

u
rt 

term
e, 

étu
d

iée su
r des organism

es 
phyto 

et 
zooplanctoniques? 

to
x

ic
ité

 è 

l'éo-ard. du développem
ent 

la
rv

a
ire

 de cn
istacéà 

décapodes; 
to

x
ic

ité
 
in

d
u

ite: 

accum
ulation de m

étaux p
ar le

 p
h

v
to

p
lan

cto
n
 et 

dans une chaîne p
élag

iq
u
e 

(P
. 

LA
SSU

S, 
c
o
li. 

I. T
P

.P
.M

.). 
-

R
évision 

de 
la
 sy

stém
atiqu

e 
des T

hécnsom
es d

’ap
rès 

la
 stru

c
tu

re
 de la 

co
q
u
ille e

t 
la m

orphologie 
du m

anteau. 
A

spect p
h

y
lo

g
én

étiq
u

e 
(J. 

RA
M

PA
L).

H
isto

lo
g
ie et u

ltra
stru

c
tu

re
 

des yeux 
de 

C
haetogr.ath.es a 

R
elatio

n
s 

' 

éco
lo

g
iq

u
es 

(F
. 

D
U

CK
ET).

Med
iterran

ée

R
ép

artitio
n
 q

u
a
n

titativ
e e

t 
sp

écifiq
u
e 

des 
C

haetognathes 
dans 

le
 secteu

r 

su
d
-o

ccid
en

tal 
du b

assin
 o

rie
n
ta

l en fo
n
ctio

n
 de la

 b
ath

y
m

étrie 
et des 

co
n

d
itio

n
s hydro lo

g
iq

u
es 

(M
.L

. 
FTJR

ÏÏESTIî?).

Z
oonlancton 

du 
g
o
lfe 

du L
ion au cours 

d
’un cy

cle an
n

u
el. 

R
elatio

n
s avec 

le m
ilieu

 h
y
d
ro

lo
g
iq

u
e 

(C
. 

FA
.LK

E). 
■ 

•

E
co

lo
g

ie ex
p

érim
en

tale 
: 

com
portem

ent n
u
tritif des 

C
opépods 

C
entropages

sty
life

ra
 e

t 
C

lau
so

calan
u
s arcu

ico
rn

is v
is à v

is 
de 

d
ifféren

tes 

esp
èces 

p
h
y
to

rlan
cto

n
iq

u
es 

(j. 
M

A
ZZa).

P
ro

p
o
sitio

n
s 

en vue 
de 

la
 stan

d
ard

isatio
n
 des 

en
g
in

s 
de ré

c
o

lte 
et 

des 

m
éthodes d

’étu
de de 

1
’ich

th
y

o
p

lan
cto

n
 

(dans 
le 

cad
re 

C
.I.S

.M
. 

et E
.C

.M
.,

Sym
posium

 de Palm
a 

de M
ajorque, 

o
ct. 

1973, 
M

.L
. 

FU
R

N
ESTI!*).

Ic
ela

n
d

ICELA
N

D
 

(T
hóm

m
n T

h
ó
rd

a
rd

ó
ttir) 

p
h

y
to

p
lan

k
to

n

M
er su

r om
en os 

o
f p

rim
ary p

ro
d
u
ctio

n
 in

 Icelan
d
ic w

acers 
by m

eans 
o
f 

14q 
’

tech
n

iq
u

e v
ero

 carried
 o

u
t 

a
t 

th
e stan

d
ard

 depths 0, 
10, 

20 and 
30 m

. 
In 

a
d

d
itic

a, 
rep

eated
 
in
 situ

 m
easurem

ents w
ere 

d
u

rin
g
 43 end 30 hour
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p
erio

d
s a

t 
tw

o 
lo

c
a
litie

s 
(o

ff K
ogur and o

ff B
eruf jordii**, 

resp
ectiv

ely
)*

A
s p

rev
io

u
sly

, 
sam

ples 
fo

r q
u

a
n

titativ
e
 an

aly
ses o

f phytoplankton, w
ere 

co
llected

 w
herever p

ro
d
u
ctiv

ity
 w

as 
m

easured. 
C

h
lo

ro
p
h
y
ll a_w

as 
o

rd
in

arily
 

determ
ined 

in
 sam

ples from
 10 m

 h
u
t w

here in
 situ

 m
easurem

ents w
ere m

ad®
, 

chlorophyll_a_w
as m

easured a
t 

a
li 

lev
els.

D
uring th

e p
erio

d
 

5
/6 

- 
16/6 

prim
ary p

ro
d
u
ctio

n
 and 

ch
lo

ro
p

h
y

ll 

w
ere m

easured a
t 

58 sta
tio

n
s 

in
 
th

e w
aters o

ff th
e n

o
rth

w
est, 

n
o

rth
 and 

n
o

rth
east 

co
asts o

f Icelan
d

.

D
uring th

e p
erio

d
s 

9/3 
- 

1
6

/3
, 

H
A
 - 1

4
/4

, 
13/5 - 16/5 and 1

/6
 - 5

/6 

p
ro

d
u
ctio

n w
as m

easured a
t 

24 fix
ed

 sta
tio

n
s 

(H
áfad

jtlp
-S

n
aefellsn

es program
) 

in
 th

e w
aters 

o
ff southw

est and so
u

th Icelan
d

* 
C

hlorophyll jt w
as aiso

 
determ

ined 

in
 a

li b
u
t 

th
e firs

t su
rv

ey
.

D
uring th

e p
erio

d
 

15/8 
~ 5

/9
 prim

ary p
ro

d
u
ctio

n and 
ch

lo
ro

p
h
y
ll .a, 

m
easurem

ents viera m
ad©

 in
 th©

 n
ear sh

o
re 

and o
cean

ic w
aters n

o
rth

east, 
e
a
st 

and 
so

u
th

east 
o
f Icelan

d
 
(O

verflow
-program

)e 
In

 th
e so

u
th

eastern
 co

astal 

area and 
in
 
th

e area o
f th

e channel n
earest 

to
 th

e 
Icelan

d
ic slo

p
e 

th
e 

m
easurem

ents w
ere 

rep
eated

 
tw

o to
 
th

ree tim
es.

Z
oople-k

to
n
 
(in

g
v

a
r 

H
allg

rim
sso

n
)

Z
ooplankton 

sam
pling w

as 
carried

 out a
t 

242 
statio

n
s 

in
 1 973 

in
 th

e 

fo
llo

w
in

g su
rv

ey
s:

In. A
p

ril ‘.0 sta
tio

n
s w

ere w
orked o

ff 
th©

 
S~, 

S
¥- and ¥

 co
ast 

o
f Icelan

d
 

end in
 K

ay 24 sta
tio

n
s w

ere w
orked in

 th
e 

sam
e area.

In K
ay ”0 sta

tio
n
s w

ere aiso
 w

orked in
 th

e Irm
in

g
er S

ea and B
ast G

reenlaw
..

w
aters. 

•

In
 June 

92 sta
tio

n
s w

ere w
orked o

ff 
th©

 
S

-, 
W

-, 
N

- and N
E coast*

In A
ugust 

16 sta
tio

n
s w

ere w
orked o

ff th
e 

SE co
ast 

o
f Icelan

d
.

T
he sam

pling w
as 

carried
 o

u
t w

ith 
a H

ensen n
et 

from
 50 - 0 m

. 
and 

Icelan
d
ic 

H
igh Sp-, od 

S
am

plers from
 tw

o 
d
iffere

n
t 

d
ep

th
s.

A3 p
rev

io
u
sly

 th
e 

co
n
tin

u
o
u
s p

lan
kto

n
 su

rv
ey

 betw
een R

eykjavik and 

N
ew
 Y

ork and R
eykjavik and L

eith
, 

w
orked 

in
 co

o
p
eratio

n
 w

ith
 th

e O
ceanographic 

L
ab

o
rato

ry
, 

E
dinburgh., 

w
ere s

till 
in
 p

ro
g
ress.



Ire
la

n
d

 

(F
.A

, 
G

ib
so

n
)

S
ince 

1967, 
ap

p
ro

x
im

ately
 once a 

fo
rtn

ig
h
t, 

sam
ples o

f 
fish

 
eggs have 

been tak
en

 by tin
-to

w
n
ettin

g
 
a
t one o

r m
ore 

co
astal 

c
e
n
ters. 

To 
d

ate 
19 

sta
tio

n
s on th

e so
u

th
 an

i 
w

est 
co

asts 
have been sam

pled, 
c
h
iefly

 d
u

rin
g
 th

e 

m
onths 

o
f M

ay and June, 
in

clu
d

in
g
 e

stu
a
ries, 

bays, 
in

sh
o
re w

aters and 
open 

w
ater up to

 
90 

fathom
s. 

R
esu

lts have been o
u
b
lish

ed up to
 

1971.

T
his 

ro
u
tin

e sam
pling w

ill be 
co

n
tin

u
ed 

and th
e 

re
su

lts o
f 

it w
ill be 

p
u

b
lish

ed
 

as 
ap

p
ro

p
riate. 

.

N
eth

erlan
d

s 
. 

.

(P
. 

K
o

rrin
g

a)

A
s 

in
 p

rev
io

u
s y

ears 
p
lan

kto
n
 sam

ples have been co
llected

 
fo

r 

v
ario

u
s p

u
rp

o
ses 

in
 th

e y
ear 1973 by th

e D
utch 

research
 sh

ip
s 

o
p

eratin
g

 

in
 th

e N
orth Sea»

T
he RV 

"T
rid

en
s” 

and 
"W

illem
 B

eukelss" 
p

a
rtic

ip
a
te

d
 in

 th
e 

in
te

rn
a
tio

n
al 

h
errin

g
 larv

ae 
program

m
e w

ith
 cru

ises 
in
 th

e c
e
n
tra

l ana so
u
th

ern
 N

orth S
ea. 

O
th

er surveys w
ere m

ade fo
r larv

ae 
o
f cod and brow

n shrim
p in

 th
e so

u
th

ernt
N

orth S
ea. 

T
he in

flu
x
 o

f h
errin

g
 larv

ae 
in

to
 

D
utch co

astal w
aters w

as 

m
onitored 

d
u

rin
g
 cru

ises 
o
f RV 

"S
tern

" 
and 

"W
illem

 B
eu

k
elsz". 

S
p
ecially

 

d
esig

n
ed n

ets 
to
 catch

 so
le 

larv
ae T

iere used d
u

rin
g
 ex

p
erim

en
tal 

surveys 

in
 th

e W
addenzee. 

.

T
he 

w
hytoplankton in

 th
e co

astal w
ater o

ff th
e provinces. N

oord-H
olland 

and 
Z

uid-H
olland v

as 
stu

d
ied

 at 
reg

u
lar 

in
te

rv
a
ls. 

S
am

ples 
tak

en
 a

t 
d
iffere

n
t 

d
istan

ces 
fT*om

 th
e 

co
ast w

ere an
aly

sed
 
q
u
a
lita

tiv
e
ly

 añd sem
i-ouantid

ativ
ely

 

to
 stu

d
y
 th

e su
ccessio

n
 p

a
ttern

, 
and m

ore sp
e
c
ific

a
lly

 to
 w

atch o
u
t 

fo
r 

d
in

o
fla

g
ellate

 bloom
s w

hich m
ight a

ffe
c
t 

th
e m

ussels 
in
 Z

eeland and 
in
 th

e 

W
addenzee. 

T
hough d

in
o
fla

g
e
llâ

tes appeared 
in
 la

rg
e
r num

bers 
la

te
 
in
 sum

m
er, 

th
e 

m
ussels w

ere n
o
t 

affected
 
p

erceo
tib

ly
.

From
 a

li 
th

e d
ata o

b
tain

ed
 th

ere w
ere no 

c
lea

r in
d
icatio

n
s th

a
t e

ith
e
r 

tem
p

eratu
re o

r sa
lin

ity
 co

n
tro

lled
 th

e 
su

ccessio
n
 p

a
tte

rn
.
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N
orw

ay

(G
. 

B
erg

e, 
F

, 
B

ey
er)

1. 
In

stitu
te
 of M

arine R
esearch 

P
hytoplankton 

(G
. 

B
erg

e)

1. 
T

he prim
ary p

ro
d
u
ctio

n
 ra

tes 
and th

e stan
d
in

g
 sto

ck
 o

f p
h

y
to

p
lan

k
to

n
 w

ere 

m
easured a

t 
th

e co
astal banks w

est o
f N

orw
ay, 

w
ith th

e em
phasis on th

e nursery- 

grounds 
o
f cod and h

errin
g

. 
T

he program
m

e 
is 

a lo
n

g
-term

 m
o
n
ito

rin
g of 

en
v
iro

n
m

en
tal co

n
d
itio

n
s d

u
rin

g
 and 

a
fte

r h
atch

in
g
 o

f th
e fish

 larv
ae and 

in
clu

d
es aiso

 
lig

h
t and 

tu
rb

id
ity

 m
easurem

ents and p
a
rtic

le
 siz

e 
freq

u
en

cy 

a
n
a
ly

sis. 
T

he prim
ary p

ro
d
u
ctio

n ra
te

s 
p
er u

n
it 

o
f ch

lo
ro

p
h
y
ll a

t 
stan

d
a
rd

ised
 

co
n

d
itio

n
s 

(P
i) w

as used to
 

com
pare lo

c
a
l and annual 

changes 
in
 th

e a
c
tiv

ity
 o

f 

th
e 

producing
 p

lan
k

to
n

, 
9-28 A

p
ril 

1973» 
In

st. 
M

ar. 
R

es*

2. 
A 

su
rv

ey
 vas m

ade 
o
f 5 fio

rd
s 

in
 N

o
rth

ern
 N

orw
ay in

 co
n
n
ectio

n w
ith

 p
o
llu

tio
n

 

stu
d
ie

s. 
N

u
trien

ts, 
prim

ary 
p

ro
d

u
ctio

n
, 

ch
lo

ro
p
h
y
ll and p

a
rtic

le
 volum

es and 

su
rfaces w

ere m
easured. 

M
ay 1973, 

In
st, 

o
f M

ar. 
R

es.

3. 
A 

one y
ear program

m
e 

com
m

encing M
arch 

1973 w
as w

orked 
in

 th
e fjo

rd
s su

rro
u

n
d

in
g

 

B
ergen. 

T
he P

rim
ary p

ro
d
u
ctio

n
, 

ch
lo

ro
p
h
y
ll, 

w
ater tran

sp
aren

cy
 and 

p
a
rtic

le
 
size 

freq
u
en

cy
 an

aly
ses w

ere 
carried

 
th

ro
u
g
h a

t 
a num

ber o
f sta

tio
n
s sam

pled m
onthly.

T
he program

m
e 

is o
p

erated
 
jo

in
tly

 w
ith

 th
e U

n
iv

ersity
 o

f B
ergen w

hich 
co

v
ers th

e 

p
h

y
sical and chem

ical 
o
cean

o
g
rap

h
ical 

p
a
rt. 

•

In
st, 

o
f M

ar. 
R

es. 
and G

eophysical 
in

st. 
Ü

. 
o
f B

ergen.

4« 
On a su

rv
ey

 o
f K

atteg
at, 

S
kagerak and 

th
e 

co
astal banks o

f W
estern N

orw
ay 

d
u

rin
g
 N

ovem
ber/D

ecem
ber 1973 v 

w
ith

 th
e p

rim
ary aim

 to
 in

v
e
stig

a
te 

th
e 

load 

o
f o

rg
an

ic m
aterial 

on th
e 

B
altic 

C
u
rren

t, 
th

e prim
ary p

ro
d
u
ctio

n
, 

ch
lo

ro
p
h
y
ll 

and p
a
rtic

le
 
siz

e freq
u
en

cies 
w

ere an
aly

sed
 and 

th
e p

a
rtic

le
 
d
istrib

u
tio

n
s w

ere 

co
n

tin
u

o
u

sly
 reco

rd
ed

. 
In

st, 
o
f M

ar. 
R

es.

5a 
E

xperim
ental an

aly
ses 

on e
ffe

c
ts 

o
f som

e 
o

rg
an

ic p
o

llu
tan

ts 
on th

e 
p
h
o
to

sy
n
th

etic 

a
c
tiv

itie
s o

f 
phytoplankton and th

e 
ATP 

le
v
els in

 m
icroorganism

s w
ere carried

 
th

ro
u

gh
. 

In
st, 

o
f M

ar. 
R

es.
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Z
o
o
p
lan

k
to

n
 

(K
.!1. 

W
iborg)

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
ical 

sta
tio

n
s, alo

n
g
 
th

e
c
o

a
st 

o
f 

N
orw

ay, 
W

est 
S

p
itsb

erg
en
 

and 
a
t 

S
ta

tio
n
 H

. 
T

he 
m

a
te

ria
l 

is
 ; 

w
orked u

p
 .and 

d
a
ta 

lis
te

d
 

on 
card

s .fo
r 

co
m

p
u
ter 

p
ro

sessin
g

. ' 
; 

- 
' 

•

2
. 

T
he 

sh
o
rt-c

u
t 

m
ethod 

as 
u
sed

 
fo

r 
th

e 
e
stim

a
tio

n
 
o
f 

b
io

m
ass 

o
fi :

zo
ö
p
lan

k
to

n
 h

as 
b

een
 
te

ste
d
 
a
g
a
in

st 
a 

su
b
sam

p
lin

g
 m

ethod 
an

d 
a 

. 
.

re
p
o
rt 

is
 
in
 
p
re

p
a
ra

tio
n
. 

b. 
' 

-, 
.

3. 
N

o 
sa

lp
s 

w
ere 

o
b
serv

ed
 
in
 

1973»

4
. .In

v
e
stig

a
tio

n
s 

re
la

te
d

:to
 

co
m

m
ercial 

fish
e
ry

 fo
r 

zo
o
p
lan

k
to

n
 

an
d 

, 
k
rill 

(eu
p

h
au

sid
s) 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
c
p
a
sta

l 
and 

o
ffsh

o
re 

areas'.
o
f W

est 
N

orw
ay 

in
 
S

p
rin

g
 
a
n
i A

utum
n. 

N
or 

zo
o
p
lan

k
to

n
, 

C
larke-B

um
pus 

1.-. 
p
lan

k
to

n
 
sam

p
lers, 

Ju
d

ay
 n

e
ts 

and 
a 

co
m

m
ercial 

p
lan

k
to

n
 
traw

l w
ere 

u
sed

.. 
T

he 
zo

o
p

lan
k

to
n
 w

as 
le

ss 
ab

u
n
d
an

t 
th

an
 
in
 

1972, 
c
o
n
c
en

tratio
n
s, 

n
o
t 

ex
ceed

in
g
 

2. m
l/n

r 
in
 
th

e
 
u
p
p
er 

20 m
. 

F
ish

erm
en
 
a
iso

 
com

plained:.: 
■ 

o
f 

sm
all 

c
a
tch

e
s.

5. 
In
 
fjo

rd
s, 

so
u
th
 
o
f 

B
erg

en
, 

k
rill 

w
ere 

reco
rd

ed
 w

ith
 

ech
o
so

u
n
d
ers

in
 A

p
ril, 

Ju
n
e 

and 
O

cto
b
er 

b
o

th
 
d
u
rin

g
 

day 
an

d
-n

ig
h

t 
and- cau

g
h
t w

ith
 

a 
fin

e-m
esh

ed
 
p

e
la

g
ic 

traw
l h

e
a
r 

th
e'...su

rf ace 
a
t 

n
ig

h
t. 

T
he 

catch
es 

. 
w

ere 
below

 
e
x
p
e
cta

tio
n
 

and 
in

v
e
stig

a
tio

n
s 

are 
co

n
tin

u
ed
 
to
 
c
o
rre

la
te

/ 
th

e
 

echo 
tra

c
e
s 

w
ith

 
th

e 
a
c
tu

a
l 

ab
u

n
d

an
ce, 

an
d 

to
 

im
prove 

th
e 

c
atc

h
in

g
 

m
ethod 

and 
g
e
a
r.

6
. 

V
ario

u
s 

m
ethods 

have 
b
een

 
trie

d
 ib

r 
c
o
n
se

rv
a
tio

n
 

and 
p
ro

c
essin

g
 

o
f 

zo
o
p
lan

k
to

n
 and k

rill 
fo

r 
fis

h
 feed

 
and 

hum
an 

co
n
su

m
p
tio

n
* 

.

U
n
iv

ersity
 
o
f 

B
erg

en
, 

B
io

lo
g
ic

a
l 

S
ta

tio
n
, 

E
sp

eg
ren

d

C
om

m
on 

to
 
a
li p

la
n

k
to

n
•sam

p
lin

g
 
in
 

1973 w
as 

an
 

em
p

h
asis 

on 
th

e
th

e 
v
a
ria

tio
n
s 

on 
stan

d
in

g
 
sto

ck
 
in

 N
orw

egian fjo
rd

s 
and 

th
e 

cau
ses 

w
hich

lie
 
b
eh

in
d
 

them
.

, , 
P

h
y
to

p
lan

k
to

n
 

. 
' 

. '

1
. 

In
 R

au
n
efjo

rd
en
 

and 
K

o
rsfjo

rd
en

, 
p
h
y
to

p
lan

k
to

n
 

sam
ples 

w
ere., 

c
o
lle

c
te

d
 
re

g
u
la

rly
 
in
 
o
rd

e
r 

to
 

stu
d
y
 
sp

e
cie

s 
co

m
p

o
sitio

n
. 

N
ot 

q
u
a
n
tita

tiv
e
. 

■ 
■

Z
o
o
p
lan

k
to

n
 

• 
-

1
. 

R
eg

u
lar 

sam
p
lin

g
 
in
 
L

in
d
âsp

o
llen

e
 w

as 
co

n
tin

u
ed

, 
u
sin

g
 
th

e
W

P-2 
n

e
t. 

(U
. 

L
ie

). 
. 

• 
.
.
.

2. 
In

 K
o
rsfjo

rd
en

, 
fo

rtn
ig

h
tly

 
sam

p
lin

g
 w

as 
co

n
tin

u
ed

 
a
t 

one 
fix

ed
sta

tio
n
 w

ith
 
a 

p
lan

k
to

n
 n

e
t 

d
esig

n
ed
 
to
 

tak
e 

a L
o
n
g
h
u
rst-H

ard
y

 
p
lan

k
to

n
 
sam

p
ler, 

th
e 

aim
 
b
ein

g
 
to
 
re

c
o
rd
 v

e
rtic

a
l 

d
istrib

u
tio

n
 

o
f 

th
e 

m
ajo

r 
com

ponents 
o
f 

zo
o
p
lan

k
to

n
. 

C
a
lo

rim
e
tric

a
l 

and 
b
io

ch
em

ical 
stu

d
ie

s 
h
av

e 
b

een
 
in

clu
d
ed
 
(J

0B
*L

-0 
M

atth
ew

s). 
' 

,

3. 
T

he 
ro

u
tin

e
 

sam
p
lin

g
 

o
f 

p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p
lan

k
to

n
 
in
 
th

e 
;

R
y
fy

lk
e 

h
as 

b
een

 
co

n
tin

u
ed

, 
th

e 
aim

 
b
ein

g
 
to
 

stu
d
y
 
th

e 
e
ffe

c
ts 

o
f 

fre
sh

 w
ater 

ru
n
-o

ff 
re

g
u

la
tio

n
 

(A
e 

F
o

ssh
ag

en
i.

4
. 

In
v
e
stig

a
tio

n
s 

on th
e
 
sy

ste
m

a
tic

j 
and 

b
io

lo
g
y
 

o
f 

b
o

tto
m

-liv
in

g
 

C
opepoda w

ere 
co

n
tin

u
ed
 

on m
a
te

ria
l 

from
 

S
kjom

en 
in
 N

. 
N

orw
ay 

,
(A

. 
F

o
ssh

a
g
e
n
i 

. 
.



3- 
U

n
iv

ersity
 

o
f 

T
rondheim

, 
B

io
lo

g
ic

a
l 

S
ta

tio
n

, 
and 

th
e 

In
stitu

te
, .of 

. . 
. 

M
arin

e 
B

io
ch

em
istry

, 
(fo

rm
erly

 
th

e
 

N
orw

egian 
In

s
titu

te
 
fo

r 
S

eaw
eed 

R
esearch

) 
’ 

u
h
 

• 
- 

- 
. 

. 
. 

..
P

h
y

to
p
lan

k
-to

n 
.. 

- 
. 

•

1
. 

Q
u
a
lita

tiv
e
 

and 
q
u
a
n
tita

tiv
e
 
stu

d
ie

s 
o
f 

c
h
lo

ro
p
la

st 
p
ig

m
en

ts 
o
f : a 

• 
p
h
y
to

p
lan

k
to

n
 
in
 
th

e 
T

ro
n

h
eim

sfjo
rd
 w

ere 
c
a
rrie

d
 

o
u

t 
an

d m
uch 

tim
e 

h
as 

b
een

 
d

ev
o
ted

 
to
 
in

v
e
stig

a
tin

g
 
th

e 
p

o
te

n
tia

lity
 

o
f 

d
ia

ly
sis 

c
u
ltu

re
 

tech
n

iq
u

es 
fo

r g
ro

w
ing

 m
icro

 
a
lg

a
e
. 

T
he 

m
ethod 

can
 

be 
used; 

fo
r 

• 
m

o
n

ito
rin

g
 
th

e 
c
a
p

a
c
ity

 
o
f 

fjo
rd

 w
ater 

fo
r 

su
p
p
o
rtin

g
 
a
lg

a
l 

g
ro

w
th
 and 

to
 

e
stim

ate
 
to

x
ic

ity
 

o
f 

h
eav

y
 m

etals 
to
 
p

h
y

to
p
lan

k
to

n
 

(A
. 

Jen
sen

)

2« 
W

ork 
is
 
in
 p

ro
g
re

ss 
w

ith
 re

g
a
rd
 
to
 
stu

d
ie

s 
o
f 

th
e 

p
ro

d
u
ctio

n
 

o
f 

p
ro

te
in
 

and 
carb

o
h
y
d
rates 

(c
e
llu

la
r 

a
n
d
.e

x
tra

 
c
e
llu

la
r) 

an
d

-accu
m

u
latio

n
 

o
f. N

 
and P 

in
 m

arin
e 

d
iato

m
s 

(S
. 

M
yletes ta

d
) . 

-

3.. . A
t 

th
e 

U
n
iv

e
rsity

 
o
f 

R
hode 

Isla
n

d
, 

n
u
trie

n
t 

lim
ita

tio
n
 w

as 
stu

d
ied

 
u
sin

g
 
in
 
s
itu

 
d

ia
ly

sis 
cu

ltu
res«

.' A
t 

th
e 

S
crip

p
s 

In
s
titu

te
 

o
f 

O
céano- 

g
rap

h
y
, 

N
-, 

P
- 

and F
e
-lim

ita
tiO

n
 w

as 
stu

d
ie

d
 
in
 b

atch
 
c
u
ltu

re
s 

•
(E

. 
S

ak
sh

au
g

). 
•

Z
o
o
p
lan

k
to

n
 

(T
. 

S
trö

m
g
ren

) 
......... 

" 
' 

r 
•

I«. 
In
 
th

e 
T

ro
n

d
h

eim
sf jo

rd
, 

seaso
n

al 
y
a
ria

tio
n
s 

in
 
th

e 
zo

o
p

lan
k

to
n

- - 
.

w
eré 

stu
d

ie
d

, 
p
a
rtic

u
la

r 
a
tte

n
tio

n
 
b
ein

g
 p

aid
 
to
 
its

 
re

la
tio

n
 
to

. 
h
y
d

ro
g

rap
h

y
 and 

to
 
th

e 
zo

o
p
lan

k
to

n
 
d

iv
ersity

«
, 

.. 
.. 

,■

2« 
D

e
tailed

 
stu

d
ie

s 
w

ere 
c
a
rrie

d
 

o
u
t 

on 
th

e 
ch

aeto
g
n
ath

s 
o
f 

th
e 

fjo
rd

.

4
. S

ta
te

n
s 

B
io

lo
g
isk

e 
S

tas.jo
n
, 

F
lö

d
ev

ig
en

. 
. 

.

N
o 

p
lan

k
to

n
 re

se
a
rc

h
 w

as 
c
a
rrie

d
 

o
u
t 

in
 197-3.» 

. 
• 

■; 
- 

-?

5« 
T

roraso 
M

useum
, 

M
a
rin

b
io

lo
g

isk
-S

ta
s jm

,. ; ' T
rom

sö 
'

Z
o
o
p
lan

k
to

n 
(S

, 
S

k
ro

sle
t) 

. 
. 

. 
. 

•

1
. 

T
he 

ta
k

in
g
 

o
f 

b
i-n

o
n

th
ly
 ro

u
tin

e
 
sta

tio
n

s 
in
 

som
e 

fjo
rd

s 
in
 T

rom
s

and F
in

m
ark

 w
as 

co
n
tin

u
ed

. 
D

isp
lacem

en
t 

volum
e 

assessm
en

ts 
are 

b
ein

g
 b

ased
 

on 
d

iv
id

ed
 
v
e
rtic

a
l 

h
a
u

ls w
ith

 
500 

p m
esh 

Ju
d
ay
 n

e
t. 

. 
. 

~

2
. 

L
o
o
k
in

g 
p

a
rtic

u
la

rly
 fo

r 
p
e
la

g
ic
 
fis

h
 

eggs 
and 

la
rv

a
e
, 

c
o
a
sta

l 
. .

w
aters 

o
f N

o
rd

lan
d

, 
T

rom
s 

and F
in

m
ark

 w
ere 

sam
pled 

by m
eans 

o
f 

B
ongo 

n
e
t 

an
d 

Z
a
itsev

 
b
y
p
o
n
eu

sto
n
 n

e
t. 

.

3» 
In
 
th

e 
S

k
jp

m
en

-O
fo

ten
fjo

rd
, 

th
e 

ro
u
tin

e
 

sam
p
lin

g
 w

as 
co

n
tin

u
ed

 
w

ith
 b

i-m
o
n
th

ly
 
c
ru

ise
s 

till 
M

ay. 
R

e
su

lts 
are 

in
 p

re
ss. 

' 
* ■ 

*' 
'

4. 
A
 
p
re

lim
in

a
ry
 re

p
o
rt 

h
as 

b
een

 w
orked 

o
u
t 

on 
th

e 
o
ccu

rren
ce 

and 
v
e
rtic

a
l d

istrib
u
tio

n
 
o
f 

fis
h
 

eggs 
and 

la
rv

a
e
 
in
 
th

e 
S

kjom
en fjo

rd
.

6
. 

U
n

iv
e
rsity

 
o
f 

O
slo

, 
In

s
titu

to
 
fo

r M
arin

 B
io

lo
g
i 

og 
L

im
n

o
lo

g
i

P
h

y
to

p
lan

k
to

n

1. 
P

h
y

to
p

lan
k
to

n
 

su
rv

ey
s 

- 
. 

.

a) 
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 
sp

aw
n

in
g 

areas, o
f 

cod 
and h

e
rrin

g
 

(L
o
fo

ten
 
to
 

M
oro) 

w
an 

co
n
tin

u
ed

, 
in

 
c
o
lla

b
o
ra

tio
n
 w

ith
 ;t'ho 

-laririe 
R

esearch
 
In

f ¿5.tu
te
 

o
f 

th
e F

ish
e
rie

s 
D

ire
c
to

ra
te

, 
B

ergen.. 
T

h
is 

in
v
e
stig

a
tio

n
 
is
 
p
a
rt 

o
f 

th
e 

N
o
rw

eg
ian

;•
IB

P/PM
 program

m
e 

(l, 
B

yga,a
ra

, 
T„ 

B
ra

aru
d

),



IS

"b) 
P

h
y

to
p

lan
k

to
n
 w

as 
exam

ined 
as 

p
a
rt 

ó
f 

o
cean

o
g
rap

h
ic 

su
rv

ey
s 

c
a
rrie

d
 
o
u
t 

in
 co

n
n

ectio
n
 w

ith
 h

y
d

ro
e
le

c
tric

 
p
o
w

er-p
lan

t 
p
ro

je
c
ts. 

S
am

ples 
fro

m
 tw

o 
o
f 

th
e
se
 

su
rv

ey
s 

h
av

e 
b
een w

orked 
up 

and 
p
re

lim
in

a
ry
 re

p
o
rts 

p
rep

ared
 
;(i) 

from
 

S
kjom

en, 
n
ear 

N
arv

ik
 

(B
. 

S
ch

ei)? 
(ii) 

from
 
th

e
 
H

ard
an

g
erfjo

rd
 

(A
. 

D
ick

, 
T

. 
B

rasru
d
). 

A 
th

ird
 

su
rv

ey
, 

in
 th

e
 
R

y
fy

lk
e F

jo
rd

s, 
is
 
in
 p

ro
g
ress 

( 
Ï. 

N
y
g
aard

,
T

. 
B

raaru
d

).

c) 
A

n 
a
ll-y

e
a
r 

su
rv

ey
 
o
f 

th
e 

n
e
a
r-su

rfa
c
e
 
p

h
y

to
p

lan
k

to
n
 
in
 th

e 
K

o
rsfjo

rd
, 

n
ear 

B
erg

en
, 

and 
a 

su
rv

ey
 
o
f 

th
e 

autum
n and w

in
ter 

p
h
y
to

p
lan

k
to

n
 
in
 
th

e 
E

ard
an

g
erfjo

rd
,h

av
e 

b
een

 u
n

d
ertak

en
 

(K
.-E

. 
B

erg
).

d) 
A 

re
p
o
rt 

is
 
in
 p

re
p

a
ra

tio
n
 

on 
th

e 
sum

m
er p

h
y

to
p

lan
k

to
n
 
o
f 

N
o

rd
âsv

atn
, 

a 
b

ay n
o

ar B
erg

en
 

(K
. 

T
an

g
en

).

2
. 

S
p

e
cia

l 
p

h
y

to
p

lan
k

to
n
 
stu

d
ie

s 
.

a
) 

T
axonom

ic 
stu

d
ie

s 
on 

c
o

c
c
o

lith
o

p
h

o
rid

s, 
by m

eans 
o
f 

tran
sm

issio
n

 
and 

scan
n

in
g
 
e
le

c
tro

n
 m

icro
sco

p
y
, 

w
ere 

co
n

tin
u

ed
 

(K
.R

. 
G

aard
er,

B
.R

. 
H

eim
d
al).

b) 
M

orphology, 
taxonom

y 
and 

d
istrib

u
tio

n
 
o
f m

arin
e 

p
lan

k
to

n
 d

iato
m

s 
w

ere 
stu

d
ie

d
 by m

eans 
o
f 

lig
h

t 
and 

e
le

c
tro

n
 m

icro
sco

p
es 

(G
.R

. 
H

a
sle

).

c) 
F

u
rth

e
r 

ex
p
erim

en
ts 

w
ere 

c
a
rrie

d
 
o
u
t 

on 
th

e 
p
rim

ary
 p

ro
d
u
c
tiv

ity
 

and 
p
h
o
to

sy
n
th

esis 
o
f n

an
n
o
p
lan

k
to

n
 
fla

g
e
lla

te
s 

(J. 
T

h
ro

n
d

sen
).

d
) 

G
row

th o
f 

m
arin

e 
p
lan

k
to

n
 d

iato
m

s 
u
n
d
er s

ilic
a
te
 
lim

ita
tio

n
s 

w
as 

in
v

e
stig

a
te

d
 

(E
. 

P
aasch

e).

e) 
E

n
rich

m
en

t 
ex

p
erim

en
ts 

and 
o

th
e
r 

stu
d
ie

s 
o
f 

th
e 

p
o
ssib

le
 
ro

le
 

of 
silic

o
n
 as 

a lim
itin

g
 n

u
trie

n
t 

in
 
th

e 
O

slo
fjo

rd
 w

ere 
co

n
tin

u
ed

 
(B

.J, 
L

an
g

em
y

r).

f) 
A

n 
in

v
e
stig

a
tio

n
 w

as 
co

n
clu

d
ed
 

and 
a p

re
lim

in
a
ry
 re

p
o
rt 

p
rep

ared
 

on 
th

e 
e
ffe

c
t 

o
f 

e
le

v
a
te

d
 

tem
p
eratu

res 
on 

th
e g

ro
w

th
 
o
f 

th
e 

p
h
y
to

p
lan

k
to

n
 
o
f 

th
e 

O
slo

fjo
rd
 

(E
. 

D
ah

l).

g
) 

C
hem

ical 
stu

d
ie

s w
ere 

co
n
tin

u
ed
 

on 
th

e 
com

pounds 
p
ro

d
u
ced

 
by 

p
h
o
to

sy
n
th

e
sis 

in
 m

arin
e 

alg
ae 

(E
. 

F
eyn and 

S
. 

H
an

n
eb

o
rg

).

fa) 
In

v
e
stig

a
tio

n
s' 

w
ere 

c
a
rrie

d
 
o

u
t 

on 
th

e u
p

tak
e 

o
f n

u
trie

n
ts 

in
 

p
lan

k
to

n
 alg

ae 
(E

. 
F

oyn an
d B

. 
R

eusch B
erg

).

P
rogram

m
e 

fo
r 

1974

In
v
e
stig

a
tio

n
s 

m
en

tio
n
ed
 

above 
(l, 

a and 
b

; 
and 

2
, 

a
-e

) 
w

ill 
be 

co
n
tin

u
ed

.

T
he 

fo
llo

w
in

g
 
sp

e
c
ia

l 
stu

d
ie

s 
w

ill 
be u

n
d

ertak
en

;

1) 
P

rim
ary

 p
ro

d
u
ctio

n
 m

easu
rem

en
ts 

on v
a
rio

u
s 

siz
e
 
fra

c
tio

n
s 

o
f 

p
h

y
to

p
lan

k
to

n
 
in
 
th

e 
O

slo
fjo

rd
 
(j. 

T
h

ro
n

d
sen

) 
and 

in
 
th

e 
T

rom
sö 

a
re

a
 
(J. 

T
h
o
rn

d
sen

, 
B

.R
. 

H
eim

d
al).

2) 
A

n in
v
e
stig

a
tio

n
 
o
f 

v
a
ria

tio
n
s 

in
 
d

iato
m
 
sh

e
ll 

m
orphology

 and 
s
ilic

a
 
c
o

n
ten

t 
b

ro
u

g
h

t 
ab

o
u

t 
by ch

an
g
es 

in
 g

ro
w

th
 c

o
n

d
itio

n
s 

(G
.R

. 
H

asle, 
E

. 
P

aasch
e, 

o
th

e
rs).

Z
o
o
p
lan

k
to

n

1
. 

A M
aster*

s 
th

e
sis 

on 
th

e 
c
o

n
ce

n
tra

tio
n
 o

f 
h

eav
y
 m

etals 
in
 
se

le
c
te

d
 

sp
e
cie

s 
o
f 

zo
o
p
lan

k
to

n
 fro

m
 th

e
 
O

slo
fjo

rd
 

an
d 

c
o
a
sta

l 
w

aters 
o
u
tsid

e 
w

as 
co

m
p

leted
 

(L
. 

K
irk

eru
d

).

2
. 

S
tu

d
ies 

on 
th

e 
n
eu

sto
n
-h

y
p
o
n
eu

sto
n
 
in
 
th

e
 
O

slo
fjo

rd
 w

ere 
in

itia
te

d
 

(T
. 

S
ch

ram
).



P
o
lan

d
(W

. 
M

ankow
skii.) 

_

P
lankton 

in
v
estig

atio
n
s 

in
 

th
e 

area 
of th

e 
so

u
th

ern B
altic 

in
 

1973 

w
ere 

conducted by th
e le

a
 F

ish
eries 

In
stitu

te
 a

t 
G

dynia, 
th

e O
ceanographic 

In
stitu

te
 
a
t 

th
e G

dansk U
n
iv

ersity
 a

t G
dynia, 

and 
th

e D
epartm

ent o
f O

ceano- 

granhy o
f th

e A
cadem

y o
f A

g
ricu

ltu
re 

a
t 

S
zczecin

,

P
lank

to
n  sam

ples w
ere 

co
llected

 as 
fo

llo
w

s*
, 

phytoplankton - by m
eans 

o
f th

e stan
d
ard

 C
openhagen n

et, 
gau.se no. 

29 
and 

a 'S
am

pler of 
9 litre

 volum
e,

zooplankton - by m
eans o

f th
e stan

d
ard

 N
ansen n

e
t, 

gauze no. 
8

, 
th

e 
stan

d
ard

 

F
ersen

 n
e
t, 

gauze n
o
. 

3, 
and 

th
e 5 

litre-sam
p
ler.

T
he sam

ples 
w

ere 
tak

en
 once 

a m
onth 

from
 th

e 
B

ay o
f P

u
ck

/B
altic 

co
astal 

w
aters/ and 4 tim

es 
in
 th

e y
ear from

 th
e open w

aters 
o
f th

e sea. 
F

o
r th

e 

p
h
y
to

p
lan

k
to

n
ic 

stu
d

ies 
o
f th

e open w
aters 

139 
sam

ples 
fo

r q
u

a
lita

tiv
e
 and 

17? 
ones 

fo
r q

u
a
n

titativ
e exam

ination w
ere 

co
llected

 a
t 

fo
llo

w
in

g
 d

en
th

s;

po
r c

u
a
litativ

o
 

F
or q

u
an

titativ
e

an
aly

sis 
an

aly
sis

- 
16 

-

from
th

e bottom
 
to
 70 m depth

a
t 

5
m

death

n
70 m to

 
90 m depth

” 
10

m
it

F>
50 m 

" 
30 m 

"
,T 

1 5
m

it

rt
30 m 

" 
15 

m 
”

" 
FO

m
rt

n
15 

m
" 

t^
e 

su
rface

" 
^0

m
'!

" 
40

m

cIT

m
M

" 
6D

m
M

F
or zooplankton 

stu
d
ies 

176 sau
ries w

ove 
tak

en
 *p th

 
th

e N
ansen n

et 

from
 th

e 
bottom

 to
 

th
e su

rface a
t 

every FO m d
en

th
, 

and. ?67 
sam

ples 
- w

ith 

th
e D

enser n
et 

by 5 
tim

es 
rep

eated
 

P
arile 

carried
 

cr> 
th

e bottom
 
to
 th

e

su
rface.

T
he p

h
y

to
p

lan
k

to
n
 sam

ples 
from

 th
e B

s" o
f P

uck: 
6 fak

er 
in
 

June and 

7 
in
 

B
«*nteinber, 

ave hein°' w
orked 

hv th
e rlan

k
to

lo
g
ia

is 
o-e 

fpp, rM
«r*?k

TV T ’rf’i'f; 1 t rrt



17 
-

rphp 
T

w
^l+

s 
co

n
cern

in
g th

e c
u
a
lita

tiv
o
 and q

u
a
n

titativ
e
 co

m
p
etitio

n
 

o
f phytoplankton 

th
a
t has been exam

ined by th
e b

io
lo

g
ists o

f th
e S

ea 

fish
e
rie

s 
In

stitu
te

, 
are 

as 
fo

llo
w

s:

T
he 

n
h
y
to

o
lark

to
n 

com
position in

 1973 w
as m

ade up o
f:

18
sp

ecies
from

 th
e

group
o
f D

in
o

ila
g
e
lla

ta
e
,

1
tt

ft
ft

n
o-f*  C

hrysophyceae,

1
It

IT
It

it
o
f 

O
i1ieofG

ag
eilo

tae

15
' 

ft
ft

tt
IT

o
f C

yanophyceae,

46
t?

ft
IT

ft
o
f B

acillario
p
h
y
ceae

9
ft

t1
n

tt
o
f 

C
hlorophyceae.

T
he g

re
ate

st 
d

iffe
re

n
tia

tio
n
 
re

la
tiv

e
 to

 
sp

ecies w
as 

found 
in
 
th

e 

area o
f th

e 
irk

o
n

a 
D

eep. 
T

he N
orth Sea sp

ecies 
c
h

a
ra

c
te

ristic
 
fo

r sa
lt 

w
ater in

flu
x

ed
 

from
 th

e N
o^th 

Sea 
to 

th
e B

a
ltic

, 
though o

ccu
rrin

g
 
in

 

g
reat num

bers 
im

m
ediately a

fte
r 

th
e 

in
flu

x
 

1972, 
did not 

co
n
tin

u
e 

to
 be 

observed 
in
 

1973« 
In

stead
 o

f th
ese 

th
e o

ccu
rren

ce 
o
f a 

sp
ecies 

p
e
c
u
lia

r' 

fo
r p

o
llu

ted
 w

aters, 
ID' tesch

i a 
-palea w

as 
cap

tu
red

. 
T

his 
sp

ecies has 

co
n

sid
erab

ly
 w

idened 
its 

area 
o
f occurrence 

in
 
th

e so
u
th

ern
 B

altic 
tow

ards 

th
e so

u
th and 

e
a
st.

Q
u

an
titativ

e 
changes 

in
 

th
e 

com
position o

f 
th

e 
so

u
th

ern
 B

altic 

phytoplankton 
d

u
rin

g
 th

e y
ear 1973 

p
resen

ted
 them

selves as 
fo

llo
w

s.

In 
th

e w
in

tp
r season th

e m
ost num

erous sp
ecies w

as K
irch

n
erie

lla
 

obesa 

th
e num

ber o
f w

hich am
ounted to

 
25? m

illio
n
 
o
f c

e
lls p

er one cu
b

ic m
etre at 

0
,5
 

m d
eath

 e
t 

statio
n
 O

p 
o
f th

e O
dansk D

eep.

In 
sp

rin
g
 th

e m
ost 

num
erous 

w
ere:

r 
7

K
irch

n
eriella o

b
esa: 

5166 x 
10° 

cells/m
5 a

t 
0
.5
 

m depth 
in
 th

e G
dansk D

eep,

S
celetonem

a 
co

statu
m

: 
1706 x 

IO
" 

eells/n
i 

a
t 

th
e sam

e depth 
in
 
th

e G
dansk D

eep,

6 
3

C
haetoceros b

o
re

alis : 
256 x 

10 
cells/rn

 
a
t 

0
.5
 

m 
denth a

t 
statio

n
 B 

o
f th

e 

B
ornholm

 D
eep,

M
icro

cy
stis 

aeruginosa.: 
,2^0 

v 
1 ^ 

/m
 

a
t 

BO m depth 
in
 th

e G
dansk D

eep.
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In 
th

e sum
m

er season m
ost num

erously rep
resen

ted
 w

ere th
e fo

llo
w

in
g

 

sp
ecies:

6 
/ 5

K
irch

n
eriella o

b
esa: 

1470 x 
IO

' 
cells,/ m: 

a
t 

io
 io. depth 

in
 th

e. B
ornholm

 D
eer, 

M
icrocy

stis 
aeruginosar 

871 
x 

10° cells/m
' 

a
t 

0
.5
 m depth 

in
 th

e G
dansk B

eep,
r 

wx
A

nabaena 
sp

iro
id

es: 
936 7 

10 
cells/m

 
a
t 

IO
 n depth 

in
 th

e G
dansk B

een.

In th
e autum

n th
e 

fo
llo

w
in

g 
sp

ecies 
dom

inated:

D
ictyosp

h
aeriu

m eh
ren

b
erg

i artum
? 

455 x 10^ c
e
lls/ m

J’ 
a
t 

5 
m 

depth a
t 

statio
n

 

in
 th

e A
rkona 

D
eep,

A 
*7

K
irch

n
eriella o

b
esa: 

549 x 10 
cells/m

'' 
a
t 

5 m depth in
 
th

e G
dansk D

eep,
y

On 
com

paring 
th

e am
ounts o

f p
h
y
to

p
lan

k
to

n co
n

tain
ed 

in
 

1 
m 

o
f w

ater in
 

th
e area 

o
f th

e G
dansk D

eep 
as 

th
ey

 w
ere 

in
 1972 and 

1975 
it m

ay be 
said

 th
a
t 

in
 1975 

th
e g

en
eral p

h
y
to

p
lan

k
to

n biom
ass w

as 
5 tim

es 
th

a
t 

from
 1972.

T
he p

lan
k
to

lo
g

ists 
o
f th

e
 G

dansk U
n
iv

ersity
 d

ealed
 w

ith
 th

e q
u
a
lita

tiv
e
 and 

q
u
a
n

tita
tiv

e 
com

position 
of p

h
y

to
- and zooplankton d

eriv
in

g
 from

 th
e areas 

o
f B

ear Islan
d
 and H

orasund (south 
S

p
itsb

erg
en

) • 
T

here 
th

e 
sam

ples w
ere tak

en
 

w
ith

 H
ensen p

lan
k

to
n
 n

et(h
au

ls from
 th

e bottom
 to

 
th

e su
rface) 

as w
ell 

as w
ith

 

C
openhagen n

e
t(v

e
rtic

a
l 

h
au

ls 
from

 th
e bottom

 to
 th

e su
rface). 

S
am

pling w
as 

carried
 

out 
tw

ice 
d

u
rin

g
 
th

e y
ear: 

firs
t 

in
 la

te
 sp

rin
g
'(lune)

f 
w

hen 12 
sam

ples 

w
ere tak

en
 and 

an
o
th

er tim
e 

in
 early

 autum
n ( Septem

ber) 
, 

w
hen 14 

sam
ples w

ere 

co
llected

, 
b
rin

g
in

g
 th

e an
aly

ses 
of th

ese 
sam

ples 
to
 th

e 
end and w

orking on 

th
e
ir re

su
lts 

is 
fo

reseen
 

T
or 1974. 

.

B
esides 

th
e m

aterials 
referred

 to
 

above 
?5 

p
lan

k
to

n sam
ples 

w
ere' tak

en
 

in
 

June and 58 ones 
5n 

S
eptem

ber along th
e 

ro
u

te.o
f th

e v
essel 

from
 S

urf 
to

 

S
p
itsb

erg
en
 

in
 
o

rd
er to

 
estim

ate 
th

e 
com

position and d
istrib

u
tio

n
 o

f 
phytoplankton 

o
f th

e 
su

rface w
aters. 

T
he 

sam
uiing w

as 
accom

plished by m
eans 

o
f a sp

eed
-sam

p
ler 

(ty
p
e 

M
PC and 

In
str. 

C
orp0 

U
SA

), 
'The m

aterials 
referred

 
to
 are a

c
tu

a
lly

 being 

an
aly

sed
.

M
oreover, 

in
 

1973» 
an 

an
aly

sis w
as m

ade 
co

n
cern

in
g th

e d
istrib

u
tio

n
 o

f th
e 

p
elag

ic 
larv

ae o
f th

e 
sp

e
cie

s 
B

ranchiostom
a 

sen
eg

alense to
g
eth

er w
ith

 th
e 

an a
lu

sis o
f th

e com
position 

i fg poru"\?.hi ou, T»ith 
■»»n sn

o
o

t 
+■<-> 

th
e 

siz
e and
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num
ber o

f in
d
iv

id
u
a?.n 

in
 
re

latio
n
 to

 
som

e 
eco

lo
g
ical 

fa
cto

rs such as w
ater 

tem
p
eratu

re, 
d
ep

th
, 

e
tc, 

T
he 

research
 w

as 
carri ed 

out 
on th

e b
asis o

f th
e 

m
aterials 

co
llected

 
in
 th

e p
erio

d
 o

f 
1967-1970 on 

hoard 
th

e 
research

 v
essel 

M,7ieczno" 
belonging 

to
 

th
e 

°ea F
ish

eri.es In
stitu

te
.

T
he 

^apartm
ent 

n* O
ceanography at 

th
e 

Io adem
 y o

f 
'V

grl cu! tu
re at 

S
zczecin 

d
ealt 

in
 

107^ w
ith 

fo
llo

w
in

g
 

plankton 
problem

s:

1
, 

F
$ti m

ateri o
f th

e aco
p
lar h

t on biom
ass an

i 
th

e elim
in

atin
g
 ro

le 
o
f zooplankton 

rela+
iv

e 
to
 
th

e 
p
h
y
to

p
lan

k
to

n
. 

M
aterials w

ere 
sam

pled 
4 tim

es 
d
u
rin

g th
e 

y
ear 

1973. 
T

he biom
ass 

w
as 

determ
ined by th

e aid
 
o
f stan

d
ard

s 
fo

r p
a
rtic

u
la

r 

sp
ecies 

(ch
iefly

 of 
cru

stacean
s). 

In 
a 

se
rie

s 
o
f experim

ents 
conducted under 

lab
o
rato

ry
 co

n
d
itio

n
s a

t v
ario

u
s 

tem
p
eratu

res 
th

e grade of g
razin

g
 phytoplankton 

by zooplankton w
as 

attem
p

ted
 to

 
be estab

lish
ed

.

?, 
"V

alu
atio

n o
f th

e 
en

erg
etic 

v
alue 

o
f 

zooplankton 
and 

its v
a
ria

tio
n
 
in
 th

e 

annual 
cy

cle.

In 
1973 

th
e 

co
llectio

n
 o

f m
aterials w

as 
fin

ish
ed

, 
th

e n
ecessary

 ap
p
aratu

ses 

com
pleted, 

th
e m

ethods w
orked 

«n 
°rd 

th
e 

an
aly

ses 
in

itia
te

d
.

P
o
rtu

g
a
l

(Jo
sé 

de 
A

taíd
e) 

. .
(M

anuel 
S

o
b

ral)

L
ab

o
rato

ire 
de B

io
lo

g
ie 

(P
lan

cto
n
) 

de h
*

In
stitu

t H
ydrographique:

1) 
A

nalyse 
o

u
a
lita

tiv
e
 
e
t 

q
u
an

titativ
e 

des 
réco

ltes 
de 

zo
o
p
lan

cto
n
.

* 
f

E
v
alu

atio
n
 v

o
lu

m
étriq

u
e du p

lan
cto

n
. 

E
tudes 

de p
ro

d
u
ctiv

ité 

(m
éthode 

du 
et 

d
éterm

in
atio

n
s 

des 
co

n
cen

tratio
n
s 

de 
ch

lo
­

ro
p
h
y
lle a p

ar sp
ectro

photo
m

itrie de flu
o
rescen

ce)

2) 
C

o
n
tinu

ation
 

des 
cam

pagnes saiso
n

n
ières su

r la
 
cô

te p
o
rtu

g
aise. 

R
éalisatio

n
 

de q
u

atre c
ro

isière
s 

concernant 
étu

d
es h

id
ro

lo
g
iq

u
es 

et 
p

lan
eto

n
iq

u
es.
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Sp
ain

(j. 
C

o
rral)

In
stitu

to
 

de 
In

v
estig

aclo
n
es P

esqueras

T
he 

stu
d
y
 o

f p
h
y
to

p
lan

k
to

n o
b
tain

ed
 in

 
continuous 

sam
pling d

u
rin

g
 

"S
ahara 

II" cru
ise h

as 
been co

n
tin

u
ed

.

Sam
ples o

f th
e 

"A
tlo

r II" 
cru

ise in
 
th

e u
p

w
elling

 areas 
o
ff N

¥ A
frica 

have been 
an

aly
sed

. 
T

he p
rin

cip
al 

aim
 
is 

th
e 

d
istrib

u
tio

n
 o

f prim
ary p

ro
d
u
ctio

n
 

as v
e
li as 

fig
m

en
ts 

(sp
cctro

p
h
o
to

m
etric and flu

o
ro

p
.etric a

n
a
ly

sis). 
T

he m
ethodology 

on th
e 

fig
m

en
ts 

d
eterm

in
atio

n
 by flu

o
ro

m
etric 

tech
n
iq

u
es h

as been rev
ised

.

E
xperim

ental 
lab

o
rato

ry
 cu

ltu
res 

o
f S

keletonem
a 

co
statum

. 
A

sterio
n
ella 

.japonica, 
T

h
alassio

sira
 
d

ecip
ien

s, 
T

. 
ro

tu
la. 

P
haeodactylum

 trico
rn

u
tu

m
,

C
haetoceros sp

., 
L

ep
to

cy
lin

d
ru

s 
sp

., 
P

haeodactylum
 cornutum

. 
T

etraselm
is stria

ta. 

and 
o

th
er ones have been 

carried
 o

u
t,

M
ixed 

cu
ltu

res w
ith 

predom
inance 

o
f Nav

icu
la

, 
A

sterio
n
e
lla

, 
T

h
alassio

sira
 

and 
S

keletonem
a 

have B
een o

b
tain

ed
 from

 
n
et 

sam
ples 

from
 th

e 
C

adiz P
ay, 

S
tu

d
ies 

on 
in

flu
en

ce o
f p

h
o
to

sy
n
th

esis and 
o

rg
an

ic m
atter decom

position 
in
 th

e b
alan

ce 

o
f 

C0o system
 have been m

ade.

T
he stu

d
y
 on zooplankton g

ath
ered

 
in
 "S

ahara 
II", 

"A
ilo

r IT
" 

and 
"M

aroo- 

Ib
eria I" 

cru
ises has been co

n
tin

u
ed

. 
T

he aim
 o

f th
is 

stu
d

y
 is 

to
 
re

la
te
 
th

e 

d
istrib

u
tio

n
 

of 
zooplankton biom

ass w
ith

 th
e pri.m

ary p
ro

d
u
ctio

n
 

from
 ¥ and W

 

o
f C

aba 
P

laneo 
to
 th

e 
SV

, 
In th

e above sam
ples 

th
e 

stu
d

y
 o

f C
opepoda w

as 

fin
ish

ed
. 

??9 sp
ecies w

ere 
counted, 

AO o
f them

 w
ere new

 
reco

rd
s fo

r th
is 

arca.

Tn 
th

e 
sarae sam

ples, 
stu

d
ies on 

sy
stem

atic and 
d
istrib

u
tio

n
 o

f E
uphausiidae and 

sp
in

y
 lo

b
ste

r larv
ae h

av
e 

b
een

 m
ade. 

A 
stu

d
y
 o

f th
e 

c
la

ssific
a
tio

n
 o

f fish
 larv

ae 

has 
beep 

sta
rte

d
.

S
ystem

atic 
stu

d
ies 

on 
4 T

iendi cu 1 a r in
, 

T
h

aliacea 
and 

G
astropoda 

in
 * S

ahara 
II" 

and 
"A

tlo
r 

T
I" 

sam
ples 

has 
been rac d e

.

S
tu

d
ies on 

S
alp

id
ae 

D
olio

lid
ae and 

ham
aJU

bran
ch

ia
ta 

larv
ae o

ff 
th

e B
arcelona 

and 
C

astelló
n
 w

aters h
av

e 
b
een

 m
ade,as w

ell as th
e 

com
position o

f 
zooplankton 

in
 

p
o
llu

ted
 w

aters in
 B

arcelo
n
a h

arbo
u
r.
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E
xperim

ental 
stu

d
ies 

on feed
in

g
, 

re
sp

iratio
n
 and ex

cretio
n
 
ra

tes 
in

 

re
latio

n
 

w
ith tem

p
eratu

re 
w

ere m
ade 

on C
en

tropages ty
p
icu

s, 
T

em
ora sty

life
ra

, 

C
alanus h

elg
o
lan

d
icu

s. 
Eu

calan
us 

sp
., 

E
u
ch

irella 
ro

stra
ta

. 
Salp

a dem
ocratica 

and som
e D

ecapoda larvae«, 
.

A 
stu

d
y
 o

f th
e annual 

p
o
p
u
latio

n
s 

cy
cle on A

cartia 
in
 th

e R
ia de V

igo 

w
as 

fin
ish

ed
. 

.

T
h
eo

retical eco
lo

g
ie w

ork on sp
acial 

d
istrib

u
tio

n
 h

as been m
ade 

by com
puter 

sim
u
latio

n
 o

f d
iffere

n
t 

environm
ental 

co
n
d
itio

n
s.

In
stitu

to
 E

spañol de 
O

ceanografía

in
v

estig
atio

n
s 

on 
th

e biom
ass 

o
f p

h
v

to
p

lan
k

to
n
 and 

zooplankton, 
prim

ary 

p
ro

d
u

ctio
n
, 

d
istrib

u
tio

n
 
o
f fig

m
en

ts 
and n

u
trie

n
ts in

 th
e 

cru
ises 

o
f F

ebruary 

and A
ugust 

1973 
(program

m
e CPT^CA

) 
in
 th

e u
p

w
elling

 areas 
o
ff NW

 A
frica have 

been 
co

n
tin

u
ed

.

V
ork w

as 
co

n
tin

u
ed
 in

 se
lec

tio
n
 o

f C
haetognatha and A

m
phipoda on sam

ples 

tak
en
 a

t 
sev

eral 
p
laces 

in
 C

anary 
Islan

d
s fo

r stu
d
ies 

o
f annual cy

cles.

In 
1973 a new

 oceanographic L
ab

o
rato

ry in
 B

alearic 
Islan

d
s 

(P
alm

a de 

M
allo

rca) w
as 

in
au

g
u
rated

. 
T

he fu
tu

re 
program

m
e 

o
f w

ork in
 p

lan
k

to
lo

g
y
 is 

m
ainly devoted to

 icth
y
o
p
lan

k
to

n
 and phytoplankton«

S
tu

d
ies on annual 

cy
cle o

f .A
ppendicularia 

in M
ed

iterranean
 

Sea have 
been 

continued 
d

u
rin

g
 1973«,

In R
ia de A

rosa, 
stu

d
ies on spaw

ning, 
grow

th 
and 

filtra
tio

n
 ra

tes 
under 

d
iffe

re
n
t 

ex
p

erim
en

tal 
co

n
d
itio

n
s 

o
f som

e M
ollusc o

f com
m

ercial v
alu

e 
(O

strea 

e
d

u
lis, 

V
enerupis p

u
lla

stra
. 

V
. 

d
e
o
d
a
tu

s. 
M

y
tilu

s 
e
d

u
lis) 

w
ere 

co
n
tin

u
ed

. 
F

or 

th
is 

program
m

e 
o
f w

ork, 
m

o
n

o
sp

ecific 
cu

ltu
res 

of u
n
ic

e
llu

la
r alg

ae 
(g

en
era: 

T
etraselm

is, 
Iso

ch
ry

sis. 
M

onochrysis, 
D

icronem
a 

and o
th

er ones) have been 

co
n
tin

u
ed

, 
in

creasin
g
 

and 
im

proving th
e m

aterial 
and m

ethodology.

S
tu

d
ies 

on 
spaw

ning and 
su

rv
iv

al o
f p

lan
k
to

n
ic 

stag
es 

o
f m

ussels have 

been m
ade w

ith 
d

iffe
re

n
t 

co
n
cen

tratio
n
s 

o
f d

rain
 w

ater from
 pulp m

iii facto
ry

.
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S
w

eden

(A
. 

L
in

d
q
u

ist)

Skagerrak
 and K

aite
n
a
it 

.

Z
ooplankton sam

ples have been tak
en
 w

ith n
ets th

ro
u
g
h
o
u
t 

th
e year« 

L
uring 

M
arch and A

p
ril a su

rv
ey

 w
as m

ade in
 th

e S
kagerak fo

r im
m

igrating eel 
larv

ae 

(Isaacs K
idd M

idw
ater T

raw
l) 

and d
u

rin
g
 O

ctober and N
ovem

ber a survey
 w

as 

m
ade 

in
 th

e K
atteg

att and 
S

kagerak fo
r h

errin
g
 larv

ae 
(G

u
lf III 

sam
p

ler).

Ba
ltic

 P
ro

p
er and B

othnian 
Sea

D
uring 1Q

73 
th

e 
ex

ten
siv

e program
 fo

r in
v
estig

atio
n
 o

f prim
ary and secondary 

n
ro

d
u
ctio

n
 has 

co
n
tin

u
ed
 

(see 
A

d
m

in
istrativ

e rep
o
rt 

1972). 
T

hroughout 
th

e 

y
ear prim

ary p
ro

d
u
ctio

n has been m
easured 

w
ith th

e 
m

ethod, 
phytoplankton

has 
been 

sam
pled 

(fo
r calcu

latio
n

s o
f biom

ass 
and p

ro
d
u
ctio

n
), 

th
e 

ch
lo

ro
p
h
y
ll 

co
n
ten

t h
as 

been an
aly

sed
 

(trich
ro

m
atic m

ethod) 
as w

ell 
as 

th
e 

chem
ical 

com
position. 

.

Z
ooplankton has 

been reg
u
larly

 sam
pled 

in
 th

e B
altic p

ro
p
er and 

in
 th

e 
so

u
th

ern
 

p
a
rts 

o
f 

th
e B

othnian S
ea. 

In th
e la

tte
r ar"®

, 
th

e 
in

v
estig

atio
n
s 

sta
rte

d
 
in

 

1^70 w
ith

 sam
pling ev

ery
 fo

rtn
ig

h
t 

r.p 
long as 

ico
 co

n
d
itio

n
s p

erm
itted

 
it.

Ich
th

y
o
p
lan

k
to

n has been in
v

estig
ated

 in
 th

e B
altic p

ro
p
er and d

u
rin

g
 th

e 

autum
n in

 th
e 

cen
tral B

othnian S
ea. 

T
he num

ber o
f 

eggs and 
larv

ae 
(o

f cod 

and sp
ra

t) 
are used fo

r 
estim

atio
n
s 

o
f th

e 
stren

g
th
 o

f th
e y

ear c
la

ss. 
In 

th
e 

case 
o
f cod 

it 
seem

s 
to
 be a good 

y
ear class 

1973*

• 
U

n
ited

 
K

ingdom
 

■ 
y 

. ' 
V
 .

E
n
g
lan

d
 

(D
.S

. 
T

u
n
g
ate) 

. 
........

A 
O

ffshore su
rv

ey
s 

r 
.......

T
hree in

tern
a
tio

n
a
l h

errin
g
 larv

ae su
rv

ey
s w

ere carried
 

out 
d

u
rin

g
 th

e 
. 

y
ear and 

th
e re

su
lts have been 

’epor^cd 
o 

th
e H

erring
 C

om
m

ittee 
in
 greater- 

d
e
ta

il. 
T

he 
areas 

s-rv
ey

ed
 w

ere:

1 
T

he S
outhern B

ight and E
astern

 C
hanno! Jr 

Jan
u
ar 

H
errin

g
 
larv

ae w
ere 

found 
in
 sm

all num
bers cu 43 

o
f th

e sta
tio

n
s.
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2 
S

h
etlan

d and 
O

uter H
ebrides 

in
 S

eptem
ber, 

H
erring

 larv
ae p

ro
d
u
ctio

n
 seem

ed 

to be about 
average 

fo
r recen

t y
ears,

3 
T

he w
estern c

e
n
tra

l N
orth S

ea 
(A

berdeen 
to
 

D
ow

sing) 
in
 S

eptem
ber and 

O
ctober, 

C
o

n
sid

erab
le num

bers o
f h

errin
g
 

larv
ae w

ere 
found o

ff th
e 

Y
o
rk

sh
ire 

co
ast, 

2-3 
tim

es m
ore 

th
an

 in
 th

e 
p
revio

u
s y

ear,

T
hese h

errin
g
 
larv

ae surveys w
ere m

ade w
ith th

e L
ow

estoft 50 cm
 p

lan
k

to
n
 " 

sam
pler w

hich 
w

as 
fish

ed
 w

ith
 a 

0,275 mm ap
ertu

re m
esh and a nosecone w

hich 

had 
a 

20.3 
cm
 opening.

A 
survey w

as 
m

ade o
f th

e w
estern

 E
n

g
lish

 C
hannel betw

een P
o

rtlan
d
 B

ill 

and 
th

e S
c
illy

 Isle
s 

in
 A

p
ril u

sin
g
 th

e 
stan

d
ard

 L
ow

estoft 
50 cm

 encased 

sam
pler to 

determ
ine 

th
e ex

ten
t 

o
f th

e p
ilch

ard
 

and m
ackerel 

spaw
ning,

B 
Inshore 

surveys

F
our in

sh
o

re su
rv

ey
s w

ere m
ade alo

n
g th

e E
n
g
lish

 east 
co

ast 
in
 M

arch,

A
p

ril, 
June and S

eptem
ber, 

co
v
erin

g
 an area 

from
 B

erw
ick to

 N
orth F

o
relan

d
.

T
he aim

 w
as 

to
 
id

e
n

tify
 in

sh
o

re 
spaw

ning grounds 
o
f fish

 from
 d

istrib
u
tio

n
s 

of 

eggs and 
larv

ae. 
A L

ow
estoft 

50 
cm

 unencased 
p

lan
k

to
n
 sam

pler fitte
d
 w

ith a 

0,275 mm m
esh and a 20,3 

era ap
ertu

re nosecone w
as 

used.

T
em

perature, 
sa

lin
ity

, 
p

ercen
tag

e oxygen sa
tu

ra
tio

n
, 

tu
rb

id
ity

, 
ch

lo
ro

p
h

y
ll 

and pH
 o

f th
e sea w

ater w
as m

onitored co
n
tin

u
o
u
sly

 throughout 
each o

f th
ese 

su
rv

ey
s and th

e 
re

su
lts 

recorded
 
au

to
m

atically
 on 

to
 a 

ch
art 

reco
rd

er.

P
erio

d
ic 

surveys 
w

ere aiso
 

carried
 

out 
in
 th

e F
lam

borough ares o
f 

th
e 

sast 
co

ast 
o
f 

E
ngland, 

u
sin

g
 an unencased L

ow
estoft 

50 cm
 p

lan
k
to

n sam
pler 

to
 
c
o
llec

t 
p
laice 

larv
ae 

p
rio

r to
 settlem

en
t 

in
 F

iley
 B

ay.

N
anoplan

k
to

n stu
d

ied

N
anoplankton w

as 
co

llected
 

on 
th

ree d
istan

t-w
ater voyages 

to
 
th

e B
aren

ts 

Sea and 
S

p
itsb

erg
en

 areas 
in
 M

arch, 
June and 

A
ugust. 

A T
u
rn

er flu
o
ro

m
eter w

as 

used to
 

co
n

tin
u
o
u
sly

 m
onitor ch

lo
ro

p
h

y
ll 

in
 

th
e 

su
rface w

aters. 
C

u
ltu

res w
ere 

p
rep

ared
, 

sam
ples 

filte
re

d
 
fo

r sp
ectro

p
h
o
to

m
etry

 and 
d
irec

t 
p

rep
aratio

n
s 

fo
r 

electro
n
 m

icroscopy w
ere m

ade. 
L

ight m
icroscope exam

ination, 
in

clu
d
in

g
 

photography o
f sam

ples, 
w

as 
done 

as 
o
p
p
o
rtu

n
ity

 aro
se.
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S
co

tlan
d
 

(j.A
. 

A
dam

s)

I. 
M

arine L
ab

o
rato

ry
, 

A
berdeen 

(D
A

PS)

A
s in

 p
rev

io
u

s y
ears 

th
e 

research
 v

essels from
 th

e M
arine L

ab
o
rato

ry 

have 
surveyed v

ario
u
s 

p
arts 

o
f th

e n
o

rth
ern

 N
orth S

ea 
(n

o
rth

 o
f 56 N 

and 

in
 p

a
rtic

u
la

r n
o

rth
 o

f 57°N
) 

and th
e 

co
n
tin

en
tal sh

e
lf w

est and n
o
rth

 
o
f 

S
co

tlan
d
. 

O
ne su

rv
ey

 w
as to

 th
e F

aroe area 
(Ju

ly
) 

and 
one to

 th
e 

R
ochai! 

area 
(M

arch}. 
S

urveys o
f th

e F
irth

 o
f C

lyde and o
f L

och L
innhe and 

L
och 

E
il have been co

n
tin

u
ed

, 
w

h
ile L

och Ew
e has 

continued 
to
 be an im

p
o
rtan

t 

ares 
fo

r ex
p

erim
en

tal 
in

v
estig

atio
n
s. 

T
he m

ain sam
plers used w

ere ag
ain

 

th
e D

utch v
ersio

n
 o

f th
e G

ulf 
III 

w
ith

 a m
esh ap

ertu
re o

f 250 um
; 

th
e L

och 

Ew
e n

et -
a
 

double n
et w

ith
 a m

outh d
iam

eter o
f 0

.5
 m and m

esh ap
ertu

res 

o
f 

250 um
 and 69 dm

 
fo

r th
e 

in
n
er and o

u
ter n

ets 
resp

ectiv
ely

; 
th

e 

In
tern

atio
n
al S

tan
dard

 n
et and th

e 
Icelan

d
ic H

igh S
peed S

am
pler. 

Tow
 n

ets 

w
ith

 no 
exposed m

etal 
p
arts w

ere used 
fo

r o
b
tain

in
g
 p

lan
k

to
n
 sam

ples 
fo

r 

th
e stu

d
y
 o

f heavy m
etals. 

Som
e asp

ects 
o
f 

th
e w

ork are d
escrib

ed
 b

rie
fly

 

below
.

S
tan

d
in

g
 sto

ck
 in

v
e
stig

atio
n

s. 
C

hlorophyll a, 
p
a
rtic

u
la

te
 o

rg
anic 

carbon 

and n
itro

g
en

, 
and zooplankton d

ry
 w

eight 
d
ata h

are been co
llected

 
on 

su
ita

b
le
 o

m
ises. 

Som
e o

f 
th

is 
d

ata 
(ch

lo
ro

p
h
y
ll a end 

zooplankton 
d
ry 

w
eight fo

r certain
 
c
ru

ise
s) w

ill be p
u

b
lish

ed
 in

 A
nnales 

B
io

lo
g

iq
u

es.

T
he com

puter p
ro

cessin
g
 o

f p
rev

io
u

s d
ata has 

co
n
tin

u
ed
 

(J.A
. 

A
darr3,

J
. H

.A
. 

M
artin

, 
H

.B
. 

H
aii, 

I.E
. 

B
aird

, 
J. 

D
unn).



R
outine m

o
n

ito
rin

g 
fo

r to
x
i o 

d
in

o
flag

ellates 
e
tc

. 
In

.1973 
80 

sam
ples,

taken w
ith 

th
e 

In
tern

atio
n
al S

tandard N
et, 

from
 S

co
ttish

 In
sh

o
re w

aters 

w
ere exam

ined 
fo

r th
e p

resen
ce o

f th
o
se D

in
o
flag

ellates w
hich h

av
e, 

in
 

th
e p

ast, 
been 

asso
ciated

 w
ith

 m
ass m

o
rta

lities 
o
f m

arine organism
s an

d
/o

r 

w
hich are know

n 
to
 be cap

ab
le o

f to
x
in
 p

ro
d
u
ctio

n
. 

O
ne reco

rd
 w

as 
o
b
tain

ed
, 

th
a
t o

f sm
all num

bers 
o
f G

. 
ex

cav
ata 

(B
raam

t.) 
P

a"och at 
sub sq

u
are D

20a 

on th
e 

19
th
 Ju

ly
.

In
 S

eptem
ber 1 975 th

e 
L

ab
o

rato
ry receiv

ed
 

tw
o 

rep
o
rts 

o
f d

isco
lo

u
red

 

w
ater, 

one from
 o

ff H
orse 

Islan
d

, 
L

och B
room

, 
R

o
ss-sh

ire and o
n

3 from
 o

ff 

L
och In

v
er in

 S
u

th
erlan

d
. 

T
he firs

t o
f th

ese 
in

cid
en

ts w
as 

caused by v
ery

 

h
ig

h
 num

bers o
f 

C
eratium

 trin
o

s and D
inophysis 

acu
ta. 

A
n
aly

sis 
and sp

e
cific

 

id
e
n
tific

a
tio

n
 o

f a sam
ple from

 th
e second 

in
cid

en
t w

a3 n
o
t p

o
ssib

le, 
because 

o
f in

ad
eq

u
ate p

reserv
atio

n
, 

b
u
t 

it 
is 

lik
e
ly
 th

a
t 

th
e 

cau
sativ

e organism
 w

as 

a G
ym

nodinium
. 

In n
e
ith

e
r case w

ere th
ere any asso

ciated
 sig

h
tin

g
s o

f dead 

fish
 o

r o
th

er m
arine organism

o.

In
sh

ore and 
co

astal 
su

rv
ey

s. 
T

he 
d
escrip

tiv
e w

c. v a
t Io eh L

inche and L
och 

E
il has 

co
n
tinu

ed
 in

 re
la

tio
n
 to

 th
e c

i"**7 o
f th

e e
ffe

c
ts o

f th
e pulp m

iii 

e
fflu

e
n
t. 

T
he 

se
rie

s 
o
f F

irth
 
o
f C

lyde su
rv

ey
s has now

 been com
pleted and 

th
e 

d
ata co

v
erin

g
 
th

e y
ears 

1970-74 
(and in

 p
a
rtic

u
la

r 1972-74 )is now
 b

ein
g 

ev
alu

ated
 

(d
.V

.P
. 

C
onw

ay and J.A
. 

A
dam

s),

F
ish

 eggs and la
rv

ae. 
T

he 
la

rv
a
l h

errin
g
 sam

pling progressie w
as 

th
e sam

e 

as 
in
 p

revio
u
s 

y
ears, 

i.e
, 

th
e B

allan
tra

e B
ani' 

in
 th

e sp
rin

g
, 

alo
n
g th

e 

o
u
ter p

art 
o
f th

e co
n
tin

en
tal sh

e
lf w

est 
o
f S

co
tlan

d
 in

 th
e au^-urm

, 
and 

p
a
rtic

ip
a
tio

n
 in

 th
e 

in
te

rn
a
tio

n
al 

survey
 o

f h
errin

g
 
larv

al p
ro

d
u
ctio

n 

in
 th

e N
orth S

ea. 
(a. 

S
e
v

ille
, 

D
.Tf. 

M
cK

ay). 
Tw

o 
cru

ises 
(Ju

ne and A
ugust) 

in
v
estig

ated
 th

e d
istrib

u
tio

n
 o

f sp
rat 

eggs ana 
larv

ae o
ff th

e e
a
st 

co
ast 

o
f S

co
tlan

d
, 

w
h

ile sam
ples 

tak
en

 fo
r o

th
er purpose- 

w
ere us*d 

to
 g

iv
e d

ata 

fo
r M

ay, 
Ju

ly
 and 

S
eptem

ber 
(R

. s 
B

ailey
, 

D
.Tf. 

M
cK

oy).
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P
laice 

eggs and 
larv

ae w
ere sam

pled 
o
ff th

e 
east 

co
ast o

f 
S

cotland 
in

 

Jan
u
ary

-F
eh

ru
ary

 
(l).7

. 
A

rm
strong, 

À
.W

. 
N

ew
ton).

E
xperim

ental W
ork - Z

ooplankton. 
S

econdary p
ro

d
u
ctio

n
 stu

d
ies w

ith 

p
a
rtic

u
la

r referen
ce 

to 
th

e 
feed

in
g
 
o
f h

erb
iv

o
ro

u
s 

C
opepoda have been 

continued 
d

u
rin

g
 

1973. 
T

he w
ork fe

ll in
to
 

th
e 

fo
llo

w
in

g
 
categ

o
ries

(i) 
estim

ates o
f feed

in
g
 ra

te
s 

on n
atu

ral 
phytoplankton p

o
p
u
latio

n
s 

o
f 

C
opepoda from

 L
och Ew

e and 
th

e C
lyde 

reg
io

n 
(J.C

. 
G

am
ble, 

D
.D

. 
S

eato
n

).

(ii) 
feed

in
g
 b

eh
av

io
u
r and 

p
o

p
u

latio
n
 stru

c
tu

re
 
in
 th

e p
la

stic
 

colum
n 

experim
ent 

a
t 

L
och Ew

e 
(J.C

. 
G

am
ble, 

D
.D

. 
S

eato
n
), 

(iii) 
co

n
clu

sio
n
 o

f 

stu
d
ies o

f th
e e

ffe
c
ts o

f copper and 
m

ercury on coperod feed
in

g
 behaviour 

(R
.W

, 
F

o
ster). 

T
he stu

d
y
 o

f th
e e

ffe
cts o

f p
o

llu
tan

ts on h
errin

g
 larv

ae 

has 
aiso

 been 
co

n
tin

u
ed 

(l.G
. 

B
ax

ter).

E
xperim

ental W
ork

 ~ P
h
y
to

p
lan

k
ton. 

In
v
estig

atio
n
s 

in
to
 e

ffe
c
ts 

o
f 

- 

p
o

llu
tan

ts on 
cu

ltu
red

 p
h
y
to

p
lan

k
to

n sp
ecies 

w
ere sta

rte
d
 
in
 1973.

S
ev

eral 
sp

ecies 
have 

been su
ccessfu

lly
 k

ep
t 

in
 
cu

ltu
re; 

a chem
ostat 

is 

being se
t 

up and 
flu

o
rescen

t m
icroscopy is b

ein
g used to

 
determ

ine 

v
ia

b
ility

 in
 

phytoplankton p
o
p
u
latio

n
s 

(j.A
. 

M
ow

at, 
S.M

. 
R

eid
).

H
eavy m

etaT s 
in 

zooplankton
. 

F
u
rth

er sam
ples 

w
ere o

b
tain

ed
 

from
 

th
e 

F
irth

 o
f CH

yrie 
fo

r 
th

e d
eterm

in
atio

n
 o

f th
e 

lev
els o

r copper, 
sin

e, 

lead 
and 

cadm
ium

 in
 v

ario
u

s 
siz

e 
com

ponents o
f th

e catch
 and 

in
 v

ario
u
s 

in
d
iv

id
u
al 

sp
ecies, 

(g. 
T

opping, 
J.M

. 
P

ir.ie, 
W

.C
. 

G
raham

).

The program
m

e 
fo

r 1974. 
A 

larg
e p

art 
O

f th
e 

1974- program
m

e 
w

ill be 

sim
ilar to

 
th

a
t 

o
f p

rev
io

u
s 

y
ears. 

T
he m

ost 
im

p
o
rtan

t 
new

 developm
ent- w

ill 

be a d
etailed

 
stu

d
y o

f th
e 

ecology o
f gadoid 

larv
ae. 

T
his w

ill be in
 tw

o 

p
a
rts.D

uring A
p
ril 

a 
d

etailed
 tra

n
se

c
t w

ill 
be 

sam
pled along 0°30*E

 
from

 

about 
5B

°N
 to

 
61°N

. 
S

am
ples w

ill be o
b

tain
ed

 both 
a
t 

fix
ed
 
sta

tio
n
s and 

w
h
ile underw

ay to
 

give estim
ates o

f th
e abundance 

o
f both 

th
e 

larv
ae 

and 

th
e m

icrozoonlahkton. 
C

hem
ical p

aram
eters 

and ch
lo

ro
p
h
y
ll m

easurem
ents
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w
ill 

g
iv

e d
e
ta

ils o
f th

e 
sp

rin
g
 o

u
tb

u
rst w

h
ile 

tem
p

eratu
re and sa

lin
ity

 

o
b
serv

atio
n
s, 

to
g
eth

er w
ith 

th
e re

su
lts from

 6 
cu

rren
t m

eter rig
s, 

w
ill 

g
iv

e 
in

fo
rm

atio
n
 on th

e h
y

d
ro

g
rap

h
ic background 

(.J.H
. 

S
teele, 

,R. 
Jo

n
es, 

R
.C

. 
M

inton, 
D

.V
.P

. 
C

onw
ay and o

th
ers).

The- 
com

plem
entary stu

d
ies w

ill 
be 

carried
 o

u
t 

at 
L

och Ew
e. 

It 
is 

proposed 
th

a
t 

about 
1 

000 w
h

itin
g
 
larv

ae w
ill 

be 
in

tro
d
u
ced

 
in
 e

a
rly

 M
ay 

to
 

each o
f 4 

larg
e 

p
la

stic
 

colum
ns 

(120 m
^) 

in
 

L
och Ew

e. 
T

he 
larv

ae 

should th
en

 be a
t 

th
e 

end 
o
f th

e 
y
o
lk
 sac 

stag©
 and 

th
e
ir su

rv
iv

al, 
grow

th 

e
tc w

ill be 
fo

llo
w

ed
 fo

r a p
erio

d
 o

f up to
 

50 days. 
F

requent m
o
n
ito

rin
g 

w
ill 

aiso
 be 

carried
 out 

o
f p

h
y
sical, 

chem
ical and b

io
lo

g
ical 

param
eters 

(J.H
. 

S
teele, 

R
. 

Jo
n

es, 
R

.C
. 

M
inton, 

J.C
. 

G
am

ble 
and o

th
ers).

O
ther ex

p
erim

en
tal w

ork fo
r 

1974 
and beyond w

ill in
clu

d
e 

(i) 
tech

n
iq

u
e 

developm
ent 

and im
provem

ent 
(ii) 

attem
p

ts a
t 

estim
atin

g
 th

e 
ro

le o
f sm

aller 

zooplankton and b
en

th
ic 

larv
ae 

(c
irrip

e
d

s) 
in
 seco

n
d
ary

 p
ro

d
u
ctio

n

(iii) co
n
tin

u
atio

n
 o

f p
la

stic
 

colum
n 

experim
ents 

(iv
) 

in
te

rsp
e
c
ific

 

d
ifferen

ces 
in
 feed

in
g
 b

eh
av

io
u

r 
(v) 

com
m

encem
ent 

o
f stu

d
ies on p

lan
k
to

n
ic 

carn
iv

ceæ
feed

in
g 

(v
i) 

co
n

tin
u
atio

n
 o

f th
e 

stu
d
ies 

o
f th

e e
ffec

ts 
o
f 

p
o

llu
tan

ts 
on cu

ltu
red

 p
h
y
to

p
lan

k
to

n sp
ecies.

2. 
O

ceanographic 
L

ab
o
rato

ry
, 

E
dinburgh 

(IM
ER

)

T
he 

C
ontinuous 

P
lan

k
to

n
 R

ecorder S
urvey. 

T
he su

rv
ey

 by th
e 

C
ontinuous 

P
lan

k
to

n
 R

ecorder w
as 

co
n
tin

u
ed in

 1973 
on th

e sam
e b

asis as 
in
 p

rev
io

u
s 

y
ears. 

R
ecorders 

are 
tow

ed a
t 

a 
d

ep
th o

f ten
 m

etres 
a
t 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 .

D
uring th

e p
ast y

ear, 
R

ecorders w
ere tow

ed fo
r 

117 000 m
iles 

by 

35 
sh

ip
s 

o
f eig

h
t n

atio
n
s. 

T
he p

resen
t 

survey
 has been in

 o
p

eratio
n

 

sin
ce 

1948, 
and 

sin
ce 

th
en th

e p
lan

k
to

n
 has been 

co
llected

 and 
th

e re
su

lts 

have been p
ro

cessed
 
in

 ex
actly

 th
e 

sam
e w

ay. 
T

he d
ata p

ro
cessin

g
 system

 

h
as been fu

lly
 com

puterised sin
ce 

1963 and fu
ll d

e
ta

ils, 
to

g
eth

er w
ith

 

exam
ples o

f com
puter o

u
tp

u
t 

are g
iv

en by C
olebrook 

(B
u
ll, 

m
ar, 

E
co

l.,
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in
 th

e p
re

ss). 
F

u
rth

er d
e
ta

ils m
ay be o

b
tain

ed
 on ap

p
licatio

n
 to

 
th

e 

O
ceanographic L

ab
o
rato

ry
, 

78 C
raig

h
all.R

o
ad

, 
E

dinburgh EH
6 4R

Q
.

T
he P

lan
k
to

n
 
In

d
icato

r S
urvey. 

S
tu

d
ies o

f th
e 

p
lan

k
to

n
ic 

environm
ent 

of 

th
e h

errin
g
 fish

e
rie

s 
o
ff th

e 
n
o
rth

-east 
co

ast o
f S

co
tlan

d
 w

ere 
continued 

in
 

1973. 
S

am
ples have been 

tak
en
 
reg

u
larly

 from
 
fish

in
g
 v

e
ssels, 

and 

research
 v

essels 
o
f th

e 
D

epartm
ent 

o
f 

A
g
ricu

ltu
re and F

ish
eries 

fo
r 

S
cotland 

and 
th

e M
in

istry
 o

f A
g

ricu
ltu

re, 
F

ish
eries and Food.

O
cean W

eather S
hip Program

m
e. 

A
n o

cean
ic m

odelling experim
ent has 

been 

m
aintain

ed a
t 

O
cean W

eather S
tatio

n
 

IN
D

IA
 

(59°00'W
 

19°00'W
) 

sin
ce M

arch 

1971. 
S

c
ien

tists w
orked on board O

cean W
eather S

hips on duty a
t 

IN
D

IA
 

from
 M

arch to
 

O
ctober 1973.

M
easurem

ents w
ere m

ade o
f:-

(a) 
th

e v
e
rtic

a
l d

istrib
u
tio

n
 o

f th
e zooplankton 

in
 th

e u
p
p
er 500 m

etres 

u
sin

g
 L

onghurst H
ardy P

lan
k
to

n
 R

ecorders,

(b
) 

p
rim

ary p
ro

d
u
ctiv

ity
 
(^

C
 m

ethod), 
ch

lo
ro

p
h

y
ll 

co
n
cen

tratio
n
 and 

.. 

p
h
y
to

p
lan

k
to

n 
(sp

ecies 
co

tin
ts) 

in
 th

e upper 100 m
etres.

(c) 
sa

lin
ity

, 
tem

p
eratu

re and n
u
trie

n
ts 

in
 th

e u
p
p
er 200 m

etres.

(d) 
o
rg

an
o
ch

lo
rin

es 
and heavy m

etals 
in

 th
e p

lan
kto

n

(e) 
so

la
r rad

iatio
n
 and 

lig
h
t 

atten
u

atio
n
 in

 su
rface w

ater,

A
li program

m
es are su

p
p
o
rted

 by th
e U

.K
. 

N
atu

ral 
E

nvironm
ent R

esearch 

C
ouncil. 

...

3. 
O

nnstaffnage M
arine R

esearch L
ab

o
rato

ry 
(SM

BA
)

P
hyto-plankton p

ro
d
u
ctio

n
 and 

ecolo.yy. 
P

hytoplankton stan
d
in

g
 

crop
, 

sp
ecies and 

chem
ical 

com
position, 

and. p
ro

d
u
ctio

n in
 
re

latio
n
 

to n
u
trie

n
ts 

in
 L

ock C
veran 

(p. 
T

e
tt, 

jo
in

t program
m

e w
ith

 B
.JA

B
. 

W
ood, 

U
n
iv

ersity
 o

f 

S
trath

cly
d

e, 
D

epartm
ent 

o
f A

pplied M
icro

b
io

lo
g
y
).

T
here w

ere 
tw

o 
cru

ises 
to 

in
v
estig

ate
 phy+

oplankton stan
d
in

g
 crop 

and 
p
ro

d
u
ctio

n 
in
 th

e A
rg

y
ll sea lo

ch
s 

(p. 
T

ett 
and B

.J.B
. 

W
ood).
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T
he b

io
lo

g
y
 o

f P
areu

ch
aeta n

o
rv

eg
ica. 

T
he b

io
lo

g
y
 o

f P
, 

n
o
rv

eg
ica 

in
 

L
och S

tiv
e and n

ear 55°H
 12°¥ is b

ein
g 

in
v

estig
ated

 
(M

iss H
, 

G
rig

g
i.

B
ath

y
n

eT
agic p

lan
k
to

n
. 

S
am

ples o
f th

e b
ath

y
p

elag
ic p

lan
k
to

n
 w

ere co
llected

 

a
t 

2000 - 3000 m depth
 n

ear 55°N
 12°W

 in
 Ju

ly
, 

N
ovem

ber and D
ecem

ber and in
 

th
e B

ay o
f B

iscay in
 M

ay. 
T

he 
taxonom

y, 
b
reed

in
g
 and grow

th o
f d

iffe
re

n
t 

sp
ecies are being stu

d
ied

 
(J. 

M
auchline, 

M
iss 

H
. 

G
rig

g
).

P
rogram

m
e 

fo
r 1974. 

T
he w

ork d
escrib

ed
 above w

ill be 
co

n
tin

u
ed w

h
ile, 

in
 ad

d
itio

n
, 

q
u
a
n
titativ

e stu
d
ies 

o
f zooplankton m

icro
-d

istrib
u
tio

n
 in

 

L
och S

tiv
e 

and th
e F

irth
 o

f L
om

e w
ill be carried

 cu
t 

(M
arjan van d

er E
ijk

).
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(K
.S

herm
an)

1. 
ICHTÏÏYOPLANKTON 

SURVEYS

1.1 
M

ARM
AP P

rogram

1.2 
M

ARM
AP O

p
eratio

n
al T

ést P
hase 

C
ru

ises —
 A

tlan
tic

1
.3

 
Jo

in
t 

In
tern

atio
n
al 

S
urveys

1
.4

 A
tlan

tic 
C

o
astal S

urveys

1.5 G
ulf o

f M
exico 

C
o
astal 

S
urveys

1
.6

 
E

astern P
acific S

urveys

2. ( ENVIRONM
ENTAL R

ELA
TIO

N
SH

IPS: 
PLANKTON/lCHTHYOPLANKTON

2.1 
L

arv
al S

u
rv

iv
al 

.

2
.2

 E
cosystem

 D
ynam

ics

2
.3

 A
nchovy P

red
atio

n

2
.4

 
A

nchovy F
eeding

2
.5

 M
arine C

ontam
inants and Z

ooplankton

3
. 

TAXONOM
Y AND ZOOGEOGRAPHY O

P LARVAL M
ARINE FISH

3.1 
A

tlan
tic

3
.2

 P
acific

4. 
TECH

N
ICA

L ADVANCES

4.1 
P

lan
k
to

n
 S

o
rter

4
.2

 
S

hipboard A
utoanalyzer

4
.3

 U
ndulating O

ceanographic R
ecorder

4
.4

 
Ich

th
y
o
p
lah

k
to

n 
S

am
plers

4
.5

 
M

ARM
AP 

I-K
 traw

l
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1 • 
ICH

TH
Y

O
PLA

M
TO

N
 

IN
V

ESTIG
A

TIO
N

S

1 .1 
M

ARM
AP P

rogram

M
ARM

AP is 
a n

a
tio

n
a
lly

 co
o
rd

in
ated

 
program

 o
f th

o
 N

atio
n
al M

arine 

F
ish

eries S
erv

ice 
to
 m

o
n
ito

r, 
assess, 

and p
red

ict 
th

e k
in

d
s and q

u
a
n
tities 

o
f liv

in
g
 m

arine reso
u
rces 

p
resen

t 
in
 selected

 ocean areas, 
and to

 p
ro

v
id

e a 

com
prehensive d

ata base 
fo

r e
ffec

tiv
e m

anagem
ent o

f th
ese 

reso
u

rces. 
S

urveys 

are conducted 
fo

r ich
th

y
o
p
lan

k
to

n
, 

g
ro

u
n
d
fish

, 
and p

elag
ic 

fish
 to

 
determ

ine 

the' sp
a
tia

l and tem
poral ex

ten
t 

o
f th

e
ir co

p
u
latio

n
s u

sin
g
 stan

d
ard

 sam
pling 

m
ethods 

and 
d

ata rep
o
rtin

g
 tech

n
iq

u
es. 

T
he su

rv
ey

s su
p

p
o

rt 
com

prehensive 

an
aly

sis 
o
f th

e e
ffe

c
ts o

f fish
in

g
 on reso

u
rce 

p
o
p
u
latio

n
s, 

and o
th

er- 

b
io

lo
g
ical and 

oceanographic stu
d
ies 

conducted hv rM
FS, 

u
n
iv

e
rsitie

s, 
and 

o
th

er F
ed

eral, 
sta

te
, 

and 
in

te
rn

atio
n
a
l 

o
rg

an
izatio

n
s. 

E
nvironm

ental 
groups 

of NM
FS c

o
lla

te
 and an

aly
se environm

ental d
ata fo

r d
escrib

in
g
 changes 

in
 

cu
rren

ts, 
w

ater m
asses, 

w
ater ty

p
es, 

u
p
w

ellin
g
, 

and o
th

er sig
n

ifica
n

t 
ev

en
ts.

In
 1972 

p
rin

c
ip

a
l ich

th
y
o
p
lan

k
to

n
 su

rv
e3r o

p
eratio

n
s 

in
clu

d
ed
 

th
e area 

from
 th

e 

G
ulf o

f M
aine 

to
 
th

e C
aribbean in

 th
e A

tlan
tic 

and 
in
 th

e 
C

alifo
rn

ia C
u

rren
t 

and G
ulf o

f 
A

laska 
in
 th

e F
a
c
ific

.

1
.2

 
M

ARMAP O
peratio

n
al T

est 
P

hase C
ru

ises 
- A

tlan
tic

D
uring July-A

ugusx 
1972 an 

in
itia

l M
ARM

AP su
rv

ey
 fo

r ich
th

y
o

p
lan

k
to

n
 

w
as 

conducted 
in

 th
e w

aters 
from

 C
ape C

od 
to
 
th

e C
aribbean to

: 
(1

) 
te

st 
th

e 

M
ARM

AP d
ata acq

u
isitio

n
, 

reductions, 
and .analyses system

 d
u
rin

g
 a m

u
lti-sh

ip
 

o
p

eratio
n

: 
(2) 

determ
ine th

e spaw
ning lo

catio
n
s and th

e 
e
ffe

c
ts o

f th
e G

u
lf 

S
tream

 system
 

on th
e d

istrib
u
tio

n
 o

f fish
 

eggs and 
larv

ae o
f 

im
portant 

gam
efish 

(tin
a
, 

m
arlin

, 
sa

ilfish
, 

b
lu

e
fish

, 
jack

s) 
and com

m
ercial sp

ecies 

(h
errin

g
s, 

cod, 
flo

u
n

d
ers, 

m
ack

erels, 
and 

o
th

ers); 
and 

(3
) 

in
v
estig

ate 
th

e 

relatio
n

sh
ip

s 
betw

een n
u
trie

n
ts and 

ich
th

y
o

p
lan

k
to

n
 co

n
cen

tratio
n

s. 
P

a
rtic

ip
a
tin

g
 

v
essels 

in
clu

d
ed
 

th
offA

lb
atro

ss 
JV

"from
 th

e 
N

o
rth

east F
ish

eries 
C

en
ter, 

W
oods 

H
ole, 

M
assach

u
setts;"^

1 av
ar- 

II" fro
 1 

th
e M

id
-A

tlan
tic C

o
astal F

ish
eries C

en
ter, 

Sandy H
ook, 

Few
 Jersey

; 
and7 O

regon 
IF* o

p
erated

 by th
e S

o
u
th

east F
ish

eries 
C

anter; 

M
iam

i, 
F

lo
rid

a, 
A su

rv
ey

 designed to
 

sam
ple d

istrib
u
tio

n
s 

0^ 
la

ru
e
i fish

 in
 

th
e G

ulf S
tream

 system
 A

n w
in

ter’(Jan
u
ary

-ü
arch

) w
as 

com
pleted 

in
 M

arch 1973.
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P
a
rtic

ip
a
tin

g
 v

essels 
in

clu
d
eáf,A

X
batross 

IV
, "H

EFC
; "D

o
lp

h
in

f S
outh 

C
aro

lin
a 

K
arine R

esources D
ep

artm
en

tO
reg

o
n
 

II,*S
E

F
C

; 
T

rid
en

t, 
U

n
iv

ersity
 o

f R
hode 

Islan
d
; 

and”W
iecano,11 P

o
lish

 S
ea F

ish
eries L

ab
o
rato

ry
,

O
n th

e 
survey stan

d
ard

 sam
pling procedures w

ere follow
ed 

u
sin

g
 p

aired
 

60 
cm
 p

lan
kto

n
 n

ets 
(bongos) 

fitte
d
 w

ith
 0.533 and 0.505 m

esh ap
ertu

res and 

tow
ed o

b
liq

u
ely

 from
 th

e 
su

rface to
 200 m

eters. 
H

eusto
n
 co

llectio
n

s w
ere 

m
ade w

ith a 
1x2 M rectan

g
u
lar fram

e 
fitte

d
 w

ith
 0,947 mm m

esh ap
ertu

res. 

E
nvironm

ental 
o
b
serv

atio
n
s 

in
clu

d
ed

 h
y
d
ro

g
rap

h
ic casts 

fo
r tem

p
eratu

re and 

sa
lin

ity
 to

 
1000 m

eters 
an

i a
t 

selected
 
lo

catio
n
s m

easures o
f n

u
trien

t 

lo
ad

s 
(n

itra
te

, 
silic

a
te

, 
p
h
o

sp
h

ate), 
am

m
onia, 

ch
lo

ro
p

h
y

ll, 
and stan

d
ard

 

m
eteo

ro
lo

g
ical m

easurem
ents.

In
itia

l fin
d

in
g

s o
f ex

ten
siv

e 
contam

ination o
f su

rface w
aters w

ith 

ta
r clum

ps and p
la

stic
 
sp

h
eru

les 
and 

d
iscs w

as 
unexpected. 

G
reatest 

co
n
cen

tratio
n
s 

o
f ta

r 
(ca. 

4800 m
g/l000m

 ) 
w

ere 
in
 th

e w
estern boundary o

f th
e 

S
argasso

 Sea o
ff th

e B
aham

as: 
p

la
stic

s w
ere 

in
 heavy co

n
cen

tratio
n
s 

(ca.

130 m
g/l000m

 
) 

in
 co

astal w
aters 

from
 V

irg
in

a to
 

C
ape C

od. 
A to

ta
l 

o
f 78 000 

larv
ae 

rep
resen

tin
g
 110 fam

ilies w
ere in

 th
e Ju

ly
-A

u
g

ust 
sam

ples; 
m

yctophiids 

an
i 

gonostom
ads 

dom
inated th

e o
cean

ic la
rv

a
l viom

ass; 
o
th

er abundant 
groups 

in
clu

d
ed
 
g
ad

id
s, 

m
o
stly

 red hake 
(U

ro
p
hy

sis) 
from

 C
ape C

od to
 D

elaw
are B

ay, 

h
errin

g
 

(clu
p

eid
s) 

and anchovies 
(en

g
rau

lid
s) 

from
 C

ape C
od to

 C
ape K

ennedy, 

b
lu

efish
 

(pom
atom

ids) 
in

 heavy co
n
cen

tratio
n
s w

ith
irg

 
100 m

iles 
o
f th

e
 co

ast 

betw
een C

ape H
atteras 

and D
elaw

are B
ay, 

m
ackerel®

 
(Scom

berom
oru

s 
sp

p
.) 

from
 

C
ape H

enry to
 

C
ape K

ennedy, 
and A

tla
n
tic m

ackerel 
(Scom

ber scom
brus) 

from
 

C
apa H

atteras 
to
 C

ape C
od. 

Spaw
ning areas o

f o
th

er im
p

o
rtan

t 
sto

ck
s w

ere 

lo
cated

 
in
 o

cean
ic w

aters - b
lu

e m
arlin

 
(M

ak
a
ira n

ig
rican

s) 
sto

ck
s n

o
rth

east 

o
f th

e B
aham

as and in
 th

e eastern
 G

ulf o
f M

exico; 
sw

o
rd

fish 
(X

iphias 
g
lad

iu
s) 

in
 
th

e G
ulf S

tream
 o

ff C
apa K

ennedy: 
fly

in
g
 fish

 
(ex

o
co

etid
s) 

in
 th

e G
ulf 

S
tream

; 
and b

lack
fin

 tu
n

a 
(T

hunnus 
a
tla

n
tidea ? 

:Vi th
e 

c
e
n
tra

l 
C

aribbean. '

1
.3

 
Jo

in
t 

In
te

rn
a
tional 

S
urveys 

.

IC
FA

F —
 A 

jo
in

t 
la

rv
a
l h

errin
g
 su

rv
ey

 w
ith

 C
anada, 

F
rance, 

F
ed

eral 

R
epublic 

o
f G

erm
any, 

and 
th

e Ü
.S

.S
.R

. w
as 

com
pleted in

 
u

iu
ru
 

1972 in
 th

e 

G
eorges B

ank - G
ulf o

f M
aine arca. 

A
li p

a
rtic

ip
a
n

ts used stan
d

ard
 M

ARM
AP
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bongo 
sam

plers 
fo

r th
e larv

ae. 
In

itia
l 

re
su

lts 
su

g
g
ested 

th
a
t oceanographic 

co
n
d
itio

n
s favoured 

th
e 

co
n
serv

atio
n
 o

f larv
ae o

f m
ired sizes 

in
 th

e areas 

o
f in

itia
l 

spaw
ning. 

A
nother jo

in
t su

rv
ey

 to
 
in

v
estig

ate 
la

rv
a
l 

d
isp

ersal 

and 
p
o
p
u
latio

n
 in

te
g

rity
 is planned 

fo
r A

utum
n 1973. 

CICA
R —

 A se
rie

s 
o
f 

in
stru

c
tio

n
a
l sem

in
ars 

on th
e u

se 
o
f bongo and n

eu
sten

 sam
plers in

 su
rv

ey
s 

o
f fish

 eggs and 
larv

ae w
as 

conducted on th
e NOAA v

essel"D
isco

v
erer”on a sp

rin
g

 

cru
ise through

 th
e C

aribbean as p
art 

o
f th

e CICA
R program

. 
EASTERN PA

C
IFIC

 HAKE 

*—
 C

ooperative su
rv

ey
s w

ere conducted in
 F

eb
ru

ary
 w

ith
 th

e S
o
v
iet 

research
 v

essel 

"A
lba? to

 th
e n

o
rth

 o
f th

e hake spaw
ning and th

e M
exican research

 v
e
sse

l, "H
um

boldt," 

to
 

th
e so

u
th
 o

f th
e spaw

ning arca w
ith th

e M
P

S
 research

 v
essel^D

av
id S

ta
rr Jo

rd
an

," 

and th
e SIO

 research
 v

e
sse

l, "A
lexander A

g
a
ssiz

co
v
e
rin

g
 th

e u
su

al 
cen

ter o
f th

e 

hake spaw
ning o

ff so
u
th

ern
 and B

aja C
alifo

rn
ia. 

T
he su

rv
ey

 encom
passed th

e 

spaw
ning o

f P
acific hake and p

ro
v
id

ed su
ffic

ie
n
t d

ata fo
r estim

atin
g
 th

e size 

o
f th

e p
aren

t sto
ck

. 
JA

PA
N
 —

 S
ea tria

ls 
o
f th

e bongo sam
pling array

 w
ere 

com
pleted by Jap

an
ese sc

ie
n
tists 

from
 th

e U
n
iv

ersity
 o

f H
okkaido d

u
rin

g
 

ich
th

y
o
plan

k
to

n sam
pling 

in
 th

e E
ast 

B
ering S

ea 
in
 S

pring 1972 
on th

e 
O

shoro m
aru, 

and 
in
 
th

e c
e
n
tra

l P
acific 

d
u

rin
g
 W

inter on the"K
aiyo m

aru" o
f th

e Jap
an

ese F
ar 

S
eas L

ab
o

rato
ry

, 
S

him
izu. 

U
N

ITED
 KINGDOM

 —
 A 

sc
ie

n
tific

 group has been estab
lish

ed
 

by NM
F3 

in
 N

arrag
an

sett, 
R

.I., 
to
 m

ain
tain

 and serv
ice 

C
ontinuous 

P
lan

k
to

n
 R

ecorders 

on U
.S

. 
C

oast G
uard tran

se
cts to

 
ocean statio

n
s 

DELTA 
and BRAVO; 

ap
p

ro
x

im
ately

 

1 
000 m

iles o
f p

lan
k
to

n
 reco

rd
s 

p
er m

onth are 
forw

arded 
to
 th

e 
In

s
titu

te
u
r M

arine 

E
nvironm

ental R
esearch

, 
P

lym
outh. 

A
n

aly
sis h

as been com
pleted on 

2 
400 m

iles 
of 

p
lan

k
to

n
 
record

 co
llected

 from
 C

ape 
C

od to
 th

e 
C

aribbean d
u

rin
g
 M

ARM
AP O

p
eratio

n
al 

T
est P

hase surveys^ 
P

lan
s have been developed fo

r ex
ten

d
in

g
 th

e CPR C
overage 

from
 

H
alifax

 and N
ew
 Y

ork to
 B

erm
uda on a m

onthly sam
pling sch

ed
u
le. 

M
EXICO —

In
terco

m
p

ariscu
s 

o
f M

exican and U
.S

. 
ich

th
y
o
p
lan

k
to

n and oceanographic 
sam

pling 

m
ethods w

ere m
ade by th

e sta
ff o

f th
e
 

S
outhw

est F
ish

eries C
en

ter, 
L

a Jo
lla

, 

in
 a 

com
m

on area o
f th

e 
C

alC
O

FI g
rid

 in
 p

re
p
ir/tio

n
 fo

r jo
in

t 
C

alC
O

FI 
a -d 

In
stitu

to
 N

acio
n
al.d

e P
esca 

(iN
P

) 
w

ork on assessin
g
,, end m

o
n
ito

rin
g o

f th
e 

p
elag

ic 
fish

 reso
u
rces o

ff th
e P

a
cific 

co
ast o

f B
aja C

alifo
rn

ia, 
T

he num
ber
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and. siz
e
s o

f anchovy larv
ae and hake 

larv
ae, 

num
ber o

f anchovy eggs 
and th

e 

d
isp

lacem
en

t volum
e o

f th
e to

ta
l 

catch
 o

f p
lan

k
to

n
 w

ill 
be th

e prim
ary c

rite
ria

 

fo
r ev

alu
atin

g
 
th

e 
co

o
p
erativ

e w
ork. 

In
 a

li, 
14 sta

tio
n

s w
ill be used from

 

th
ree cru

ises 
in
 th

e 
south B

aja 
in

sh
o
re 

and o
ffsh

o
re 

reg
io

n
s; 

th
is 

co
n
stitu

ted
 

a 
zone 

o
f o

v
erlap o

f 
000 sq

u
are m

iles 
o
f su

rv
ey

 area. 
C

om
parison 

o
f oceano­

g
rap

h
ic 

d
ata w

ill be 
conducted 

la
te

r. 
A

n 
DTP 

so
rtin

g
 

and id
e
n

tific
a
tio

n
 lab

o
rato

ry
 

is 
being 

estab
lish

ed
 in

 M
azatlan. 

P
resen

t p
lan

s 
in

clu
d

e 
co

n
tin

u
in

g
 tech

n
ical 

assistan
ce from

 th
e L

a Jo
lla

 L
ab

o
rato

ry p
lan

k
to

n
 so

rte
rs, 

and id
e
n
tifie

rs w
hen 

th
e M

azatlan L
ab

o
rato

ry is 
estab

lish
ed

; 
aiso

, 
th

ere w
ill be continued 

jo
in

t 

cru
ises 

and exchange o
f sea-g

o
in

g
 p

erso
n
n
el. 

POLAND —
 

A 
jo

in
t N

M
FS-Sea F

ish
eries 

In
stitu

te
 P

lan
k
to

n
 S

o
rtin

g
 C

enter is 
planned fo

r estab
lish

m
en

t 
a
t 

S
te

ttin
 

(S
zczecin

). 
T

ech
n
ical 

assistan
ce w

ill be 
provided by th

e M
ARM

AP F
ield

 G
roup 

and N
o
rth

east F
ish

eries 
C

en
ter. 

P
rin

cip
al 

in
v

estig
atio

n
s w

ill be.-concerned 

w
ith fish

 sto
ck

 assessm
en

ts and food 
ch

ain
 dynam

ics.

1
.4

 
A

tlan
tic 

C
o
astal S

urveys

C
o

llectio
n
s 

o
f larv

ae and 
ju

v
en

iles 
o
f im

p
o
rtan

t 
fish

 sto
ck

s 
(flo

u
n
d

ers, 

sea b
asses, 

b
lu

efish
, 

and o
th

ers) 
in
 th

e m
id

-A
tlan

tic B
ig

h
t are m

ade by th
e 

sta
ff 

o
f th

e M
iddle A

tlan
tic C

o
astal F

ish
eries C

en
ter, 

Sandy H
ook, 

N
.J. 

In
v
estig

atio
n
s 

in
 1 972 

fo
cu

sed on th
e m

echanism
s 

e
ffec

tin
g
 th

e in
sh

o
re-o

ffsh
o

re 

tran
sp

o
rt 

o
f larv

al 
and 

ju
v

en
ile recreatio

n
al 

and com
m

ercial 
sp

ecies 
in
 an 

attem
p
t 

to 
docum

ent 
th

e m
ovem

ents o
f th

e sp
ecies from

 o
ffsh

o
re spaw

ning site
s 

to
 estu

arin
e n

u
rsery

 grounds. 
A

dvective m
echanism

s 
resp

o
n
sib

le fo
r th

e 
seaso

n
al 

in
flu

x
 o

f 
la

rv
a
l m

enhaden w
ere under in

v
estig

atio
n
 by th

e 
A

tlan
tic 

E
stu

arin
e 

C
en

ter a
t B

eau
fo

rt, 
N

orth C
aro

lin
a. 

M
onthly sam

pling o
f ich

th
y
o
p
lan

k
to

n
 w

as 

m
ade 

in
 
th

e v
ic

in
ity

 o
f O

nslow
 B

ay, 
N

orth C
aro

lin
a, 

u
sin

g
 
stan

d
ard

 bongo 
sam

pling 

m
ethods 

and rep
o
rtin

g
 
p
ro

ced
u
res; 

o
ffsh

o
re sam

pling o
ff th

e C
aro

lin
as 

rev
ealed

 

th
e p

resen
ce o

f h
ereto

fo
re unsuspected 

co
n
cen

tratio
n
s o

f m
enhaden 

larv
ae 

60 

to
 

100 m
iles 

o
ffsh

o
re 

in
 early

 w
in

ter.

1 » 5 
G

ulf o
f M

exico C
o

astal S
urveys

T
he m

onthly ich
th

y
o
p
lan

k
to

n
 su

rv
ey

 o
f T

am
pa B

ay and ad
jacen

t 
co

astal 

w
aters w

as 
continued in

 1972 by sta
ff o

f th
e G

ulf C
o

astal F
ish

eries 
C

en
ter,



S
t« 

P
etersb

u
rg

, 
F

lo
rid

a, 
u

sin
g
 
stan

d
ard

 20 cm
 bongo sam

p
lers. 

P
lan

k
to

n
 volum

es 

and fish
 eggs and 

larv
ae 

dim
inished 

on a seaso
n
al b

asis 
reach

in
g
 a low

 
in

 

D
ecem

ber w
hen spaw

ning io
 com

pleted in
 T

am
pa Say alth

o
u
g
h
 som

e 
fish

 sp
ecies 

are s
till spaw

ning in
 th

e G
ulf o

f M
exico«. 

T
he 

dom
inant 

sp
ecies in

 H
illsb

o
ro

u
g
h

 

and O
ld Tam

pa B
ays w

ere 
strip

ed
 anchovy, 

A
nchoa h

ep
setu

s; 
lin

ed
 so

le, 
A

chirus 

lin
e
a
tu

s» 
and searo

b
in

s, 
P

rin
o

tu
s 

spp, 
T

he dom
inant 

la
rv

a
l 

fam
ilies in

clu
d
ed

 

S
ciaen

id
ae, 

B
len

n
iid

aê, 
T

rig
lid

ae, 
and S

o
leid

ae. 
In th

e 
co

astal w
aters 

ad
jacen

t 
to

 Tam
pa B

ay com
m

only o
ccu

rrin
g
 sp

ecies w
ere th

e b
làck

 drum
,

P
ogonias 

C
rom

is: 
red 

drum
, 

S
ciaenops o

c
e
lla

ta
; 

sp
o
tfin

 m
o
jarra, 

E
ucinostom

us 

arg
en

teu
s; 

p
u

ffer, 
S

phoeroides 
spp: 

sp
o

tted
 se

atro
u
t, 

C
ynoscion n

eb
u

lo
su

s. 

leo
p
ard

 searo
b
in

, 
P

rin
o

tu
s sc

itu
lu

s; 
and 

th
e so

u
th

ern
 k

in
g
fish

, 
M

en
ticirrh

u
s 

am
ericanus. 

Fggs 
o
f th

e searo
b

in
 and so

le w
ere h

atch
ed

 and 
larv

ae 
reared

 
in

 

th
e lab

o
rato

ry
. 

P
relim

in
ary

 so
rtin

g
 and 

id
e
n
tific

a
tio

n
 
o
f th

e 
larv

ae 
co

llected
 

on a q
u
arterly

 b
asis 

from
 th

e E
verglades 

d
u

rin
g
 

1971 
and 1972 w

as 
95 p

ercen
t 

com
pleted d

u
rin

g
 th

e q
u
arter. 

A
li 

larv
ae are being 

tak
en

'to
 
fam

ily
 lev

el and 

w
hen p

o
ssib

le to
 genus and 

sp
ecies. 

L
arv

al 
se

rie
s w

ere photographed 
fo

r la
te

r 

p
u

b
licatio

n
*
 

T
he 

dom
inant groups are th

e sc
ia

c
n
id

s, 
c
a
ra

n
g
is, 

en
g

rau
lid

is, 

clu
p
eid

s, 
g

e
rrid

s, 
and pom

odasids.

A
li 

la
rv

al and p
o

stlerem
a1 fish

 from
 3 y

ears 
(Jan

u
ary

 1 970-D
ecem

ber 1972) 

o
f biw

eekly p
o
stlarv

a
l 

shrim
p sam

ples 
co

llected
 n

ear th
e n

o
rth

 
je

tty
 o

f 

G
alv

esto
n E

ntrance have been so
rted

 
and id

e
n

tifie
d
 by th

e sta
ff o

f th
e G

ulf 

C
o
astal 

C
enter, 

G
alveston, 

T
exas, 

A to
ta

l o
f 19 751 

fish
 and 2 395 

C
haetognatha 

w
ere 

id
e
n
tifie

d
 

from
 sam

ples 
co

llected
 
in
 

1970, 
and th

e 
to

ta
l 

fo
r 1971 

w
as 

22 
164 organism

s. 
T

h
irty

-o
n
e fam

ilies and 
69 sp

ecies w
ere 

rep
resen

ted
 in

 

th
e 

1970 and 
1971 

sam
ples.

1
.6

 
E

astern
 P

acific
 

S
urveys

A 
C

alC
O

FI* 
cru

ise 
by sta

ff o
f th

e S
outhw

est 
F

ish
eries 

C
en

ter, 
La Jo

lla
, 

C
alifo

rn
ia, 

to
 
c
o
lle

ct 
ich

th
y
o
p
lan

k
to

n
 and hydrographic 

d
ata in

 a 
co

n
tin

u
in

g
 

in
v
estig

atio
n
 o

f th
e 

C
alifo

rn
ia C

u
rren

t and ad
jacen

t castern
 P

acific w
aters 

w
as 

com
pleted in

 S
p
rin

g
 from

 o
ff 

so
u

th
ern

 
C

alifo
rn

ia to
 M

azatlan, 
M

exico. 

C
om

parativo bongo and 
C

alC
O

FI n
o
t 

tow
s w

ere m
ade as p

a
rt o

f a com
prehensive 

in
te

rc
a
lib

ra
tio

n
 ex

p
erim

en
t. 

T
he an

aly
sis o

f th
e 

lo
n
g
-term

 
C

alC
O

FI 
record, 

o
f th

e 
spaw

ning o
f p

elag
ic 

fish
 in

 th
^ 

C
alifo

rn
ia C

u
rren

t 
anea is b

ein
g
 com

pleted

- 
36 
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57

in
 fo

u
r phasesr 

(1) 
th

e 
d
e
fin

itio
n
 o

f 
spaw

ning areas, 
(2

) 
th

e d
e
fin

itio
n
 o

f 

spaw
ning seaso

n
s, 

(3
) 

a 
"sam

p
lin

g
-effo

rt-stab
ilized

" 
estim

ate o
f m

ean 
abundance 

o
f larv

ae and eg
g
s, 

and 
(4

) 
th

e v
a
ria

b
ility

 o
f 

th
e reg

io
n
al estim

ates 
of 

abundance. 
T

he spaw
ning reco

rd
s 

fo
r n

o
rth

ern
 anchovy, 

P
acific sard

in
e,

P
a
c
ific hake. 

P
acific 

m
ackerel, 

and 
jack

 m
ackerel have been an

aly
zed

; 
hake 

spaw
n o

n
ly
 in

 th
e w

in
ter q

u
arter, 

th
e anchovia spaw

ns in
 th

e w
in

ter q
u
arter 

and 
sp

rin
g
 q

u
arter, 

th
e 

jao
k m

ackerel and sard
in

es 
spaw

n p
red

o
m

in
an

tly
 in

 
th

e 

sp
rin

g
 q

iiarter w
ith

 
som

e 
spaw

ning in
 th

e sum
m

er quarter«, 
T

he P
acific

 m
ack

erel. 

spaw
n 

predom
inantly in

 th
e sum

m
er q

u
arter, 

W
hen th

e e
ffe

c
ts o

f tren
d
s 

are 

reduced 
it 

ap
p

ears 
th

a
t 

th
e p

ro
p

o
rtio

n
al v

arian
ce w

ill be in
v

ersely
 p

ro
p
o
rtio

n
al 

to 
th

e m
ean num

ber o
f larv

ae. 
T

he relatio
n
sh

ip
 betw

een secondary p
ro

d
u
ctio

n
 

and 
recru

itm
en

t 
is 

b
ein

g in
v
estig

ated
 
fo

r sev
eral im

p
o

rtan
t 

p
o
p
u
latio

n
s. 

T
he 

sto
ck

-recru
itm

en
t 

ra
tio

s fo
r sard

in
es 

and o
th

er zo
o
p
lan

k
tiv

o
rou

s 
fish

e
s 

in
 

. 

th
e 

C
alifo

rn
ia C

u
rren

t 
ap

p
ears to

 v
ary

 by 10-20 tim
es on an annual b

asis w
ith

 

som
e degree o

f au
to

co
rrelatio

n
. 

A sim
ila

r degree 
of v

a
ria

tio
n
 and 

au
to

co
rrelatio

n
 

in
 th

e 
ra

te o
f th

e sp
rin

g
 

in
crease 

in
 zooplankton biom

ass 
in
 th

e 
spaw

ning 

areas has 
aiso

 been noted«, 
T

hese ra
te

s 
o
f sp

rin
g
 in

crease in
 tu

rn
 appear 

dependent 
on ra

te
s 

o
f su

rface tran
sp

o
rt 

and upw
elling.. 

S
tu

d
ies o

f b
io

lo
g

ical 

in
d

ica
to

rs—
C

haetognatha, 
S

iphonophorae, 
and m

edusae—
 
o
f C

alifo
rn

ia 
C

urrent 

and o
th

er N
orth P

acific
 w

ater m
asses and w

ater ty
p
es 

is 
co

n
tin

u
in

g
 u

sin
g
 th

e 

C
alC

O
FI* 

co
llectio

n
s as a p

rin
cip

al 
d

ata so
u

rce.

M
ARM

AP o
p
eratio

n
al te

st 
phase su

rv
ey

s o
f th

e 
ich

th
y

o
p

lan
k

to
n
 in

 th
e 

G
ulf o

f A
laska w

ere 
com

pleted by th
e 

sta
ff o

f th
e N

o
rth

east F
ish

eries 
C

enter on 

th
e 

R
V

"K
ele# in

 S
p
rin

g
 u

sin
g
 stan

d
ard

 
sam

pling and 
rep

o
rtin

g
 m

ethods. 
In
 th

e 

v
io

in
ity

 o
f K

odiak 
Islan

d
 th

e dom
inant 

sp
ecies w

ere w
alley

e p
o
llo

ck
 

(T
herag

ra 

chalcogram
m

a) 
co

n
stitu

tin
g
 

657^ o
f 

th
e 

to
ta

l 
la

rv
al biom

ass, 
follow

ed by 

sand 
lan

ce 
A

m
m

odytes h
ex

ap
teru

s 
(i3T

9, 
c
o
ttid

s 
(7$

), 
p

le
u

ro
n

e
cte

s 
(l%

) f 

and o
th

ers. 
S

p
ecies 

com
position in

 
surveys n

ear th
e W

ashington 
co

ast 
d
escrib

ed
 

a 
fau

n
al assem

blage 
dom

inated by osm
erid sm

elts 
(26%

): 
g
ad

id
s, 

M
icrogadus 

proxim
us 

(247«); 
and 

flo
u
n
d
ers 

(397-) 
(p

rin
c
ip

a
lly

 p
i eu

ro
n

eet id
s). 

A
m

phipoda

*
C

alifo
rn

ia C
ooperative F

ish
eries 

In
v
estig

atio
n
s
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sam
pled 

d
u
rin

g
‘’K

elea*’op
eratio

n
s 

in
 th

e G
ulf o

f A
laska have been id

e
n
tified

.

T
he sam

ples 
co

n
tain

ed
 41 

sp
ecies 

from
 30 g

en
era in

 
19 fam

ilies. 
H

y
p

eriid
ea 

vas 
th

e dom
inant 

su
b
o
rd

er both 
in
 abundance and num

bers o
f sp

ecies. 
C

opepoda 

in
 selected

 sam
ples have aiso

 
been id

e
n
tifie

d
. 

F
o
rty

-o
ne 

sp
ecies 

in
 25 genera 

from
 20 fam

ilies w
ere 

found.

2. 
EN

V
IRO

IRCTTA
L RELA

TIO
N

SH
IPS

2.1 
L

arv
al S

u
rv

iv
al

In
v

estig
atio

n
s on 

th
e e

ffe
c
ts o

f environm
ental 

changes on th
e su

rv
iv

al 

o
f th

e 
larv

ae o
f im

p
o
rtan

t 
reso

u
rce sto

ck
s 

is 
co

n
tin

u
in

g
 on a num

ber o
f sp

ecies 

at N
K

FS 
lab

o
rato

ry
 fa

c
ilitie

s
. 

A
t 

th
e N

o
rth

east F
ish

eries C
enter sta

ff 

in
v
estig

ato
rs are 

conducting 
experim

ents 
on th

e resp
o
n
se o

f selected
 g

ro
u
n
d
fish

 

sp
ecies 

(h
errin

g
, 

flo
u

n
d

er, 
scup, 

dod, 
haddock and 

lo
b

ste
r) 

to
 

changes 
in

 

tem
p
eratu

re, 
sa

lin
ity

, 
oxygen, 

and food abundance. 
R

ecen
tly

 com
pleted feed

in
g

 

stu
d
ies w

ith la
rv

al haddock, 
M

elanogram
m

us aeg
le

fin
u
s, 

at fiv
e p

rey co
n
cen

tratio
n
s 

('5,0, 
1
.0

, 
0
.5

, 
0
.1

, 
and 0.01 

planktonis/rai) 
in

d
icated

 th
a
i 

su
rv

iv
al 

in
 
th

e 

six
 w

eeks 
fo

llo
w

in
g
 h

atch
in

g
 w

as 
dependent 

on feed
in

g
 lev

el w
ith

 p
rey co

n
cen

tra­

tio
n
s >

 0
.5
 
zo

o
p

lan
k

ters/m
l 

(p
rin

cip
a
lly

 th
e 

copepods A
cartia spp. 

and 

E
urytem

ora sp
p

.) 
D

elayed feed
in

g
 experim

ents 
estab

lish
ed

 th
e p

o
in

t-o
f-n

o
- 

retu
rn

 as 
day 8 a

t 
10°C

 and 10 
days a

t 7°C
; 

w
in

ter 
flounder,, 

P
seud

o
p
leu

ro
n
ectes 

am
ericanus, 

in
itia

te
d
 
feed

in
g
 6 

days a
fte

r h
atch

in
g
 a

t 5°C
 and 4 days a

t 8°C
j 

a
t b

o
th
 tem

p
eratu

res 
th

e 
"n

u
ll 

retu
rn

" w
as a

t 
day 10.

2
.2

 
E

cosystem
 D

ynam
ics

S
ta

ff o
f 

th
e A

tlan
tic E

stu
arin

e 
F

ish
eries 

C
en

ter, 
B

eau
fo

rt, 
N

.C
., 

are in
v
estig

atin
g
 

(1
) 

th
e e

ffe
c
ts o

f th
erm

al shock on la
rv

a
l 

estu
arin

e fish
, 

and 
(.?) 

th
e en

erg
etics o

f estu
aria©

 
ecosystem

s. 
In
 1972 

c
ritic

a
l th

erm
al 

m
axim

um
 

(C
TM

), 
oxygen 

consum
ption, 

su
rv

iv
al, 

and b
eh

av
io

r o
f la

rv
al 

fish
 

w
ere m

easured as a fu
n
ctio

n
 o

f 
th

e m
agnitude o

f tem
p
eratu

re change, 
exposure 

tim
e, 

and 
sa

lin
ity

 fo
r larv

ae 
o
f A

tlan
tic m

enhaden 
{b

rev
o
o
rtia try

an
n
u
s), 

s^o
t 

ternus 
xan

th
u
ru

s), 
p
in

fisk
 

(L
agodon 

rhom
boides)and 3 sp

ecies 
o
f

flo
u
n
d
er 

(P
aralich

th
y

s sp
p
.) 

M
easurem

ents o
f CTM

 re
re
 in

ad
eq

u
ate fo

r ev
alu

atin
g
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th
e e

ffe
c
ts o

f en
train

m
en

t 
on 

la
rv

a
l 

fish
, 

alth
o
u
g
h
 th

ey
 w

ere u
sefu

l 
in
 
e
stab

lish
­

ing 
ranges 

o
f therm

al 
to

leran
ce. 

O
xygen consum

ption o
f la

rv
a
l fish

 responded 

q
u

ick
ly
 to

 
th

erm
al shock* 

T
he 

resp
o
n
se w

as 
dependent 

on th
e m

agnitude and 

d
ire

ctio
n
 o

f th
e 

tem
p
eratu

re change. 
S

u
rv

iv
al w

as 
dependent 

on m
agnitude o

f 

tem
p

eratu
re 

change, 
len

g
th
 o

f exposure,, 
sa

lin
ity

 and sp
ecies 

o
f fish

.

O
b

serv
atio

n
s on b

eh
av

io
u
r o

f th
e ex

p
erim

en
tal fish

 in
d
icate th

a
t a

t 
le

a
st 

tw
o shocks are 

d
iscern

ib
le d

u
rin

g
 en

train
m

en
t: 

one w
hen th

e fish
 p

asses 
from

 

en
v
iro

n
m

en
tal tem

p
eratu

re to
 th

e en
train

m
en

t 
tem

p
eratu

re and a second w
hen th

e 

fish
 p

asses back to
 
th

e environm
ental tem

perature* 
T

he re
su

lts 
o
f 

th
ese 

ex
p
erim

en
ts are used to

 
ev

alu
ate th

e p
o

ssib
le e

ffe
c
ts o

f en
train

m
en

t 
on la

rv
a
l 

, 

fish
 p

o
p
u

latio
n

s 
in
 estu

arin
e praters.

A
n
aly

sis 
o
f th

e d
istrib

u
tio

n
 
o
f 

energy, 
carb

o
n
, 

and n
itro

g
en

 in
 th

e 

flo
ra
 

and fauna o
f th

e N
ew

port R
iv

er estu
ary

 is 
co

n
tin

u
in

g
 to

 
p

ro
v

id
e in

fo
rm

atio
n

 

fo
r m

odeling th
e d

istrib
u

tio
n
 and 

seaso
n
al changes 

in
 th

e d
istrib

u
tio

n
 o

f th
e 

b
io

ta. 
P

lan
k
to

n
, 

n
ek

to
n
, 

and b
en

th
o

n
ic 

organism
s are co

llected
; 

liv
e w

eig
h
ts, 

d
ry

 w
eig

h
ts 

and 
ash

-free d
ry w

eig
h
ts are m

easured; 
and fo

r each sp
ecies and 

each siz
e 

class 
th

e 
calo

ric 
co

n
ten

t 
are m

easured. 
O

rganism
s are 

su
p
p
lied

 by 

ongoing C
enter p

ro
jects 

and supplem
ented w

here n
ecessary

 by ex
tra sam

pling.

F
at 

is 
estim

ated
 from

 th
e fo

llo
w

in
g

: 
d
ry w

eight m
inus 

ash w
eight m

inus 

(n
itro

g
en

 co
n

ten
t x 

6
.2

5
). 

O
ne 

com
plete life

 h
isto

ry
 an

aly
sis 

to
 

d
ate has 

show
n th

a
t 

fo
r p

in
fish

 
(lagodon 

rhom
boides) 

th
ere 

is 
a seaso

n
al v

a
ria

tio
n

 

in
 a

li p
aram

eters, 
size

 
class 

d
ifferen

ces, 
and seaso

n
al 

d
ifferen

ces 
in
 th

ese 

p
aram

eters w
ith

in
 c

e
rta

in
 siz

e c
lasses. 

T
hese 

d
ifferen

ces are ascrib
ed
 
to

 

changes 
in

 feed
in

g
 p

attern
s and p

h
y

sio
lo

g
y

. 
T

his 
su

g
g

ests v
a
ria

b
ility

 in
 

th
e n

u
tritiv

e.v
a
lu

e o
f th

ese organism
s 

to
 th

e n
ex

t 
tro

p
h
ic le

v
e
l; 

sim
ilar 

o
b
serv

atio
n

s 
aiso

 w
ere noted

 w
ith 

zooplankton. 
A

v
ailab

le in
fo

rm
atio

n
 concerning 

th
e ecosystem

 in
 th

e N
ew

port R
iv

er estu
ary

 is b
ein

g in
teg

rated
 in

to
 p

relim
in

ary
 

(biom
ass) 

m
odels 

rep
resen

tin
g
 

flow
s 

o
f 

energy and m
aterials. 

E
ffo

rts 
in

itia
lly

 

w
ere 

d
irected

 to
 

carbon b
u
t now

 th
e 

fo
cus is on n

itro
g

en
 and en

erg
y
. 

D
escrip

tiv
e 

m
odels now

 
in
 p

rep
aratio

n
 w

ill p
ro

v
id

e a b
asis fo

r d
eterm

in
in

g
 w

hether carb
 

, 

n
itro

g
en

, 
o
r energy are 

m
ating o

r co
r4-rei Iju

 g fa
cto

rs in
 th

e 
xyster.«
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2
.5

 
A

nchovy P
red

atio
n

E
xperim

ents on p
red

atio
n
 by eu

p
h
au

siid
 shrim

ps on anchovy larva©
 

w
ere 

com
pleted a

t th
e S

outhw
est F

ish
e
ries 

C
enter, 

La Jo
lla? 

550 experim
ents 

w
ere 

run w
ith

 E
uphausia 

p
a
c
ifica

, 
th

e m
ost 

abundant 
eu

p
h
au

siid
 found in

 th
e 

C
alifo

rn
ia C

u
rren

t. 
T

his 
anim

al m
ig

rates 
to
 th

e su
rface n

ig
h

tly
 and feed

s 

w
here anchovy larv

ae are-m
o
st 

abundant. 
T

he m
axim

um
 num

ber o
f early

 anchovy larv
ae 

th
a
t 

ju
v

en
ile 

(7
-8
 m

m
) 

E
uphausia p

acifica 
consum

ed p
er day in

 th
e p

red
atio

n
 

ex
p
erim

en
ts w

as 27. 
B

. 
p
a
c
ific

a th
is 

size are about 
2-5 

m
onths 

o
ld

: 
a
fte

r 1 

y
ear, 

th
e m

axim
um
 

eu
p

h
au

siid siz
e is 

22-24 m
m

. 
T

he m
edian num

ber o
f p

rey
-eaten

- 

p
er-y

o
u
n
g
-eu

p
h
au

siid w
as 

estab
lish

ed
 in

 a 
series o

f o
v
er 50 experim

ents in
 w

hich 

th
e num

ber o
f larv

ae o
ffered

 w
as in

creased
 

from
 1 

to
 

50. 
W

hen th
e eu

p
h
au

siid
s 

w
ere fed 20 o

r m
ore larv

ae 
th

e m
edian num

ber eaten
 w

as 
11 » 

T
he filte

rin
g

 

ra
te
 
req

u
ired

 to
 
c
o
llec

t 
11 

larv
ae if 40-50 are o

ffered
 is 

43 m
l/hr? 

it 
is 

100 m
l/h

r w
hen 20-30 larv

ae are fed
. 

T
he volum

e 
search

ed
 
in

creased
 to 

200 m
l/h

r 

fo
r eu

p
h
au

siid
s fed 

le
ss 

th
ru

 11 
larva©

 and in
 3Q

&
 o

f th
ese 

experim
ents a

li 

o
f th

e 
larv

ae o
ffered

 w
ere 

eaten
.

2
.4
 A

nchovy F
eeding

E
xperim

ents 
designed 

to
 

determ
ine 

if y
o

lk
-sac anchovy larv

ae are ab
le 

to
 lo

cate 
and 

rem
ain 

in 
areas o

f h
ig

h
 food 

co
n
cen

tratio
n
s w

ere aiso
 

com
pleted 

a
t 

th
e SW

FC- 
100 anchovy eygs w

ere added 
to
 
1
0
-litre

 
co

n
tain

ers 
in
 w

hich a 

p
atch

 o
f 

th
e d

in
o

fla
g

ella
te, 

G
ym

nodinium
 sp

len
d
en

s, 
had been 

estab
lish

ed
. 

(G
ym

nodinium
 w

ill 
form

 dense p
atch

es b
en

eath 
a 

lig
h
t and th

e p
atch

es w
ill 

p
e
rsist 

fo
r p

erio
d

s o
f up to

 2 w
eeks 

a
fte

r 
th

e 
lig

h
t 

is 
rem

oved.) Tw
o 

days 

la
te

r, 
w

hen th
e larv

ae w
ere 

1 
day o

ld
 th

e e
n

tire
 p

atch
 and 

th
e larv

ae th
a
t 

it 

co
n
tain

ed
 w

ere rem
oved from

 th
e co

n
tain

er. 
F

our co
n

tro
l sam

ples having th
e 

sam
e volum

e as 
th

e one en
clo

sin
g
 th

e p
atch

 w
ere 

aiso
 

tak
en
 

from
 th

e 
sam

a co
n
tain

er. 

W
ater sam

ples 
co

n
tain

in
g
 a p

atch
 o

f G
ym

nodinium
 co

n
tain

ed
 m

ore 
larv

ae 

(P <
 0.001) 

th
an

 d
id
 w

ater sam
ples w

ith
o

u
t 

a p
atch

 alth
o
u
g
h th

e 
re

st 
o
f 

th
e w

ater had a 
re

la
tiv

e
ly

 h
ig

h
 d

en
sity

 o
f G

ym
nodinium

 
( 1 —175 

c
e
lls/m

l).

F
u
rth

er an
aly

sis show
ed th

a
t th

e num
bers o

f larv
ae a

ttra
c
te

d
 w

as a fu
n

ctio
n
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o
f th

e 
co

n
cen

tratio
n
 o

f food 
organism

s 
and volum

e o
f :th

e 
patch* 

O
n th

e av
erag

e, 

'io? 
of 

th
e 

larv
ae added 

to
 a co

n
tain

er w
ere 

in
 
th

e food p
atch

es w
ith

in
 24 

h
o

u
rs 

if th
e p

atch
 had 

a d
en

sity
 o

f 3 000 gym
nodinium cells/m

l and a volum
e 

o
f 800 m

l,'w
h
ereas 

13^ could be 
expected

 
if. th

e volum
e o

f th
e p

atch
 w

as o
n
ly

 

500 m
l 

and had 
a d

en
sity

 o
f 1 

000/m
l. 

T
he num

ber o
f 

larv
ae 

expected
 to

 
o
ccur 

by chance 
alo

ne w
ould 

be 
about 8$

 fo
r th

e 800 m
l p

atch
 and 

*$> in
 th

e 
500 m

l 

p
atch

.2c5 
M

arine 
C

ontam
inants 

and Z
ooplankton 

•

A
n

aly
sis by th

e sta
ff o

f th
e 

SVJFC o
f ch

lo
rin

ated
 hydrocarbons 

(C
H

C) 
in
 L

onghurst-H
ardy P

lan
k
to

n
 R

ecorder reco
rd

s show
s 

th
a
t 

zooplankton 

sam
ples tak

en
 a

t 
d

iffe
re

n
t 

d
ep

th
s a

t th
e sam

e 
statio

n
 co

n
tain

 about th
e 

sam
e 

CHC 
co

n
cen

tratio
n
 in

 th
e
ir lip

id
s 

d
esp

ite 
an o

rd
er o

f m
agnitude change 

in
 

zooplankton d
en

sity
. 

In
 ad

d
itio

n
, 

CHC 
co

n
cen

tratio
n
 d

id
 n

o
t v

ary
 ap

p
reciab

ly
 

w
ith sp

ecies. 
T

hese 
re

su
lts 

im
ply th

a
t 

zooplankton can be used «s probes fo
r 

CHC co
n

cen
tratio

n
 in

 th
e ocean as 

a w
hole» 

A
n
alysis 

o
f w

hole w
ater ex

tracts 

and 
filtra

te
s has 

show
n th

a
t m

ost 
of th

e C
alifo

rn
ia C

u
rren

t's burden o
f 

CHC 

is absorbed on p
a
rtic

u
la

te
 m

aterial sm
aller th

an
 0»5 m

icron 
o
r is in

 so
lu

tio
n

. 

P
o

ly
ch

lo
rin

ated
 b

ip
h
en

y
ls 

(PC
S), 

th
e p

rin
c
ip

a
l 

CHC 
co

n
tam

in
an

ts, 
fa

ll 
in
 th

e 

range 
1 

to
 

10 p
arts p

er trillio
n
. 

A
lthough 

CHC 
lev

els in
 slic

k
s are as m

uch 

as 
an

,o
rd

er o
f m

agnitude h
ig

h
er th

an
 in

 th
e b

u
lk
 w

ater, 
th

e to
ta

l am
ount 

in
 

th
is 

to
p m

illim
eter is 

in
co

n
seq

u
en

tial com
pared to

 th
e am

ount 
in
 th

e re
st 

o
f 

th
e w

ater colum
n. 

N
atu

ral 
slick

-fo
rm

in
g
 m

aterials ap
p
ear to

 
p
lay

 little
 
p

art 

in
 th

e so
lu

tio
n
 o

f CHC 
sin

ce 
lev

els 
in
 n

atu
ral slic

k
s are 

th
e sam

e th
e 

lev
els 

in
 ad

jacen
t 

n
o
n
-slick

 areas.

D
ata on DDT 

and PCB 
co

n
tam

in
atio

n
 o

f zooplankton w
as 

contoured and 

p
lo

tted
 in

 th
e C

alifo
rn

ia C
urrent 

reg
io

n fo
r th

s y
ear 1969. 

T
he DDT d

istrib
u
tio

n

ex
h
ib

its a h
o
t 

sp
o
t 

in
 S

anta M
onica 

B
ay o

ff L
os A

ngeles 
and g

en
erally

 d
ecreases

-8
u
n
ifo

rm
ly

 w
ith

 d
istan

ce from
 sh

o
re 

from
 10 

g ta
 zooplankton 

p
er cubic m

eter 

o
f ocean, 

to
 
o

n
e-ten

th
 th

is v
alu

e 200 m
iles o

ffsh
o
re*
 

T
he 

S
anta M

onica B
ay 

lev
el w

as 2 x 
10“ g DDT 

in
 p

la
n

k
to

n
/T

h
e
 PCB d

istrib
u
tio

n
 show

ed h
ig

h
est 

.lev
els 

(betw
een 0

.5
 x IO

“6 and 
1
.5
 r 10

"6g/m
5

) 
a
t 

sta
tio

n
s 

located. 60-120 m
iles
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o
ffsh

o
re. 

T
hese 

reg
io

n
s in

clu
d

e a larg
e 

(200 x 80 m
iles) 

anea ex
ten

d
in

g
 from

 

San F
ran

cisco
 to

 P
o
in

t 
C

onception and tw
o areas 60 m

iles w
est o

f b
o
th
 S

an
ta 

M
onica and 

San D
iego. 

W
ith th

e ex
cep

tio
n
 o

f h
ig

h
 v

alu
es 

(0
.7
 x IO

” 
g/nr ) 

found in
 V

izcaino 
S

ay, 
lev

els d
ecreased w

ith
 d

istan
ce from

 
San F

ran
cisco

 
both 

n
o

rth
 and so

u
th

. 
C

om
parisons w

ill be m
ad©

 w
ith

 an
aly

ses 
o
f sam

ples 
tak

en
 a

fte
r 

chem
ical 

p
lan

t 
dum

ping ceased in
 
th

e L
os A

ngeles B
ight 

to
 determ

ine a
t w

hato 

ra
te 

th
e 

ecosystem
 is 

reco
v
erin

g
 from

 DDT 
co

n
tam

in
atio

n by th
is 

cen
tral 

so
u

rce.

3. TAXONOM
Y AND ZOOGEOGRAPHY O

F LARVAL M
ARINE FISH

3.1 
A

tlan
tic

T
he ich

th
y
o
lo

g
y
 p

ro
ject a

t th
e 

S
o
u
th

east F
ish

eries 
C

en
ter, 

M
iam

i, 

h
as 

as 
its

 m
ission th

e 
in

v
estig

atio
n
 

of th
e ecology and e

a
rly

 life
 h

isto
ry

 of 

fish
e
s. 

T
he b

asis fo
r th

is 
research

 is 
th

e c
o
lle

c
tio

n
 and 

rearin
g
 o

f m
arine 

fish
 from

 eggs and th
e 

stu
d

y
 o

f th
e environm

ental 
in

flu
en

ces on th
ese 

c
ritic

a
l 

life
 h

isto
ry

 stag
es. 

T
he 

rearin
g
 p

ro
v

id
es n

o
t 

only specim
ens fo

r ex
p
erim

en
tal 

w
ork but 

aiso
 
p
ro

v
id

es a la
rv

a
l se

rie
s 

fo
r th

e b
asic 

d
escrip

tiv
e w

ork and a 

se
rie

s fo
r th

e id
e
n
tific

a
tio

n
 o

f eggs and 
larv

ae o
f fie

ld
 su

rv
ey

s 
such as 

M
ARM

AP.

P
rogram

 p
erso

n
n
el have 

reared
 

over 70 sp
ecies 

in
clu

d
in

g
 17 sp

ecies 

o
f 

sp
o

rt 
fish

in
g
 in

te
re

st and 
14 sp

ecies o
f som

e com
m

ercial 
im

portance. 
L

ocal 

egg co
llectio

n
s 

from
 th

e G
ulf 

S
tream

 and upper F
lo

rid
a K

eys areas are b
ein

g 

m
ade a

t 
le

a
st 

tw
ice a m

onth to
 
a
sce

rta
in
 seaso

n
al 

abundance and 
d
istrib

u
tio

n
.

Such caran
g

id
s 

as th
e F

lo
rid

a pom
pano, 

T
rach

in
o
tu

s 
caro

lin
u
s, 

and th
e 

p
erm

it 
fish

, 
fa

lc
a
tu

s, 
have been 

reared
. 

T
he haem

ulids 
(g

ru
n
ts) 

sa
ilo

r’s 

choice 
(H

aem
ulon p

a
rra

i). 
w

h
ite g

ru
n
t 

(H
. 

p
lu

m
ieri), 

and b
lu

estrip
ed

 g
ru

n
t 

(H
. 

sc
iu

ru
s) 

w
ere aiso

 
reared

. 
R

eared sciaen
id

s 
(drum

s), 
such as 

A
tlan

tic 

cro
ak

er 
(M

icropogon u
n
d
u
latu

s), 
k

in
g

fish
 

(M
en

ticirrh
u
s 

sp
.) 

and sp
o

tted
 seatro

u
t 

(.C
ynoscion nebulosus ) 

are o
f both com

m
ercial and sp

o
rt 

fish
in

g
 im

p
o

rtan
ce. 

R
earing o

f tu
n

as and m
ackerels 

(S
com

bridae) 
such as th

e w
ahoo, 

A
canthocybium

 

frig
a
ta
 m

ackerel, 
A

uxis A and 3 
(tw

o 
d
istin

c
t 

eggs 
but 

p
resen

tly
 

o
n
ly
 1 

sp
ecies is 

reco
g

n
ized

)" 
little

 tunny, 
E

uthynnus a
lle

ttera
tu

s; 
sk

ip
jack

,
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E
uthynnus pelam

is ; 
chub m

ackerel, 
Scom

ber jap
o
n
icu

s; 
king m

ackerel, 
Scom

berom
orus 

c
a
v
alla; 

and th
e cero m

ackerel, 
S,. 

re
g
a
lia

, 
w

as v
ery

 su
ccessfu

l. 
In lim

ited
 

num
bers, 

and 
fo

r th
e firs

t 
tim

e, 
th

e 
b
lack

iin
 tu

n
a, 

T
hunnus 

a
tla

n
tic

u
s, 

w
as reared*

Tw
o sp

ecies 
o
f L

u
tjan

id
s 

(sn
ap

p
ers) w

ere 
reared

 
in

 th
e 

lab
o
rato

ry
 

under d
iffe

re
n

t 
food d

e
n

sitie
s 

and lig
h
t 

le
v
e
ls. 

E
ggs 

o
f L

u
tjan

u
s 

g
rise

u
s, 

g
ray sn

ap
p
er, 

o
b
tain

ed
 both from

 th
e fie

ld
 co

llectio
n

s and a 
com

m
ercial so

u
rce 

w
ere found to

 grow
 w

ell in
 fu

ll lig
h
t w

ith
 loii 

food 
le

v
els 

(l 
food organism

 

p
er m

l). 
T

he y
ello

w
tail 

snapper, 
O

cyurus 
ch

ry
su

ru
s.o

b
tain

ed
 from

 a 
com

m
ercial 

su
p
p
ly
 aiso

 
grew

 w
ell 

in
 low

 food 
le

v
e
ls.

T
em

perature and 
sa

lin
ity

 to
leran

ces have been ev
alu

ated
 
fo

r ju
v
en

iles 

o
f th

e F
lo

rid
a pom

pano, 
T

rach
in

o
tu

s 
caro

lin
u

s. 
T

em
perature 

to
leran

ces 
fo

r 

eggs 
and larv

ae o
f th

e pom
pano w

ere aiso
 stu

d
ied

. 
T

he pom
pano has a broad 

sa
lin

ity
 range, 

b
u
t 

th
e 

tem
p

eratu
re 

to
leran

ce 
in

d
icates 

th
a
t 

it 
e
x
ists 

oios©
 

to
 
its

 u
p
p

er tem
p
eratu

re 
lim

it 
in
 th

e F
lo

rid
a area. 

E
ggs 

and 
langae have a 

m
uch n

arro
w

er range 
(26°C

-33°C
) 

th
an

 do 
ju

v
en

iles 
(9°-3T

°C
).

T
em

perature to
leran

ces w
ere aiso

 
in

v
estig

ated
 fo

r th
e 

eggs and larv
ae 

o
f th

e little
 tunny, 

E
uthynnus 

a
lle

tte
ra

tu
s. 

T
he 

range 
o
f th

is 
scom

brid w
as 

21°-34°C
 w

ith
 th

e b
est 

su
rv

iv
al a

t 
27°C

. 
T

he clu
p
eo

id
 
fish

es, 
A

nchoa m
itc

h
illi. 

H
arengula p

en
saco

lae, 
and F

ardIn
e
lla

 anchovia show
ed a b

ro
ad

er range o
f tem

p
eratu

re 

to
leran

ces 
(16°-35°C

) 
but h

ig
h

er su
rv

iv
al 

p
ercen

tag
es 

o
ccu

rred
 from

 20°~34°C
. 

T
he 

p
in

fish
, 

L
agodon rhom

boides, 
ro

s 
te

sted
 from

 16^ 33°C
 

and 
ex

h
ib

ited
 good su

rv
iv

al 

p
ercen

tag
es up 

to 
30°C

.

3
.2

 
Pa

c
ific

T
he 

ich
th

y
o
p
lan

k
to

n
 p

ro
ject a

t 
3¥FC

 
carries 

o
u
t 

th
ree p

rim
ary a

c
tiv

itie
s;

(1 ) 
d
escrip

tio
n
 of 

e
a
rly

 life
 h

isto
ry

 stag
es 

o
f fish

e
s 

o
f th

e C
alifo

rn
ia C

urrent 

(C
alC

O
FI) 

reg
io

n
 and 

ad
jacen

t areas 
o
f th

e eastern
 P

a
c
ific

; 
(2

) 
id

en
tificatio

n
. , 

and 
enum

eration o
f 

ich
th

y
o
p
lan

k
to

n
 

(fish
 

larv
ae 

and. ju
v
en

iles) 
from

 w
id

er ran
g

in
g 

su
rv

ey
 cru

ises 
in
 th

e eastern
 P

a
c
ific, 

such r 3 EASTROPAC 
and NOEiV.C 

as a m
eans 

of 

ev
alu

atin
g
 th

e k
in

d
s 

of fish
e
s, 

th
e
ir re

la
tiv

e
 abundance, 

spaw
ning 

season,
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d
istrib

u
tio

n
 in

 re
la

tio
n
 to

 oceanographic fe
atu

re
s such as w

ater m
asses, 

e
tc

.; 

and 
(3

) 
serv

es 
as a tra

in
in

g
 
cen

ter 
in
 
larv

al 
fish

 taxonom
y fo

r serv
ice 

p
erso

n
n
el, 

fo
reig

n
 sc

ie
n
tists su

p
p
o
rted by PAO o

r U
H

ESCO
, 

and stu
d
en

ts.

P
ro

g
ress w

as m
ade on th

e stu
d

y
 o

f ro
ck

fish
es 

(S
eb

astes) 
and 

related
 

S
co

rp
aen

a fish
es 

(S
corpaenodes, 

S
corpaena, 

S
eb

asto
lo

b
u
s, 

P
o
n
tin

u
s. 

H
elico

len
u
s) 

in
 th

e eastern
 P

a
c
ific, 

Á lis
t 

o
f m

eristic 
ch

aracters, 
in

clu
d
in

g
 v

e
rteb

ra
l 

num
ber, 

fo
r a

li th
e know

n sp
ecies 

o
f th

ese genera w
as 

com
piled. 

S
am

ples 
from

 

tro
p

ic
al-su

b
tro

p
ica

l 
cru

ises 
(EA

STR
O

PA
S 

S
crip

p
s T

una O
ceanography, 

C
alC

O
FI) 

w
ere search

ed
 fo

r larv
ae 

o
f S

co
rp

aen
id

ae, 
T

he m
eristic 

ch
aracters and o

th
er 

ch
aracters 

o
f 

th
e ad

u
lts w

ere used to
 
id

e
n

tify
 them

. 
T

he larv
ae o

f a
li 

sco
rp

io
n
fish

es in
 th

e eastern
 P

acific 
can now

 be id
e
n
tifie

d
 a

t 
le

a
st 

to
 genus, 

•Som
e 

com
m

on sp
ecies 

(S
corpaenodes xy

ris, 
P

o
n
tin

u
s 

sie
rra

) 
can bo 

id
e
n
tifie

d
 

and 
p

ro
g

ress 
is 

co
n
tin

u
in

g
 on th

e sp
e
cific id

e
n
tific

a
tio

n
 o

f th
e 

rem
ainder of 

th
e fauna. 

T
hese 

re
su

lts w
ill be assem

bled in
to
 a M

ARM
AP id

e
n

tifica
tio

n
 

guide 
to
 

be issu
ed

 as 
a 

C
ircu

lar.

W
ork is 

co
n
tin

u
in

g
 on th

e second pv~
t 

of a m
onograph on th

e la
n
tern

- 

fish
es 

o
f 

th
e C

alifo
rn

ia C
u

rren
t 

reg
io

n
. 

S
p
ecies o

f th
e genus L

am
panyctus 

are now
 under stu

d
y
, 

A developm
ental se

ria
s o

f L, 
re

g
alis w

as m
easured 

to
 

próduce a tab
le 

o
f m

orphom
etric m

easurem
ents. 

T
he 

se
rie

s w
as photographed and 

draw
ings are in

 p
rep

aratio
n
. 

A set 
o
f ch

aracters 
th

a
t 

allo
w

s th
e sep

aratio
n

 

o
f sm

all larv
ae 

o
f L

am
panyctus 

reg
a
lis 

from
 larv

ae 
o
f th

e 
clo

sely
 re

la
ted

 
sp

ecies 

L
. 

ritte
ri and L

. 
id

o
stig

m
a w

as 
estab

lish
ed

. 
T

he 
la

tte
r tw

o 
sp

ecies 
aiso

 w
ill 

be in
clu

d
ed
 
in

 th
e second p

art o
f th

e m
onograph.

Lam
pan

y
ctu

s is 
th

e 
second 

la
rg

est 
genus 

in
 th

e fam
ily

 M
yctophidae, 

and 
th

e m
ost d

iffic
u

lt 
in

 w
hich to 

e
stab

lish
 developm

ental se
rie

s. 
T

he 

d
iffic

u
lty

 a
rise

s 
from

 th
e lack

 o
f la

rv
a
l 

ch
aracters, 

such 
as 

early
-fo

rm
in

g
 

photophores and 
from

 th
e 

sim
ila

rity
 in

 m
eristic 

ch
aracters 

am
ong sp

ecies 
o
f 

L
am

panyctus. 
A num

ber o
f 

p
rev

io
u

sly
 d

iffic
u

lt to
 

o
b

tain
 specim

ens 
o
f 

la
te 

larv
ae, 

tran
sfo

rm
atio

n
 
stag

es 
and 

e
a
rly

 
iu

v
en

iles 
o
f m

yctophi«? s 
from

 th
e o

ffsh
o
re 

co
astal w

ater m
ass, 

co
llected

 on A
rion 

9 
ex

p
ed

itio
n
 by SIO

 w
ith 

T
saacs-K

idd 
(IK

) 

traw
l g

ear, 
and w

ere m
ade av

ailab
le bv SIO

. 
T

hia m
aterial, 

to
g
eth

er w
ith

 th
e 

Isascs-K
id

d
 M

ARM
AP n

et 
co

llectio
n

s have provided m
aterial fo

r a com
plete



larv
al 

se
rie

s 
o
f sev

eral 
sp

ecies 
o
f L

am
panyctus. 

in
clu

d
in

g
 th

o
se o

f an 

u
n

d
escrib

ed
 
sp

ecies.

Id
e
n
tific

atio
n
 o

f b
illfish

 
larv

ae 
co

llected
 

on p
ast 

cru
ises 

in
 th

e 

c
e
n
tra

l and 
w

est P
a
c
ific v

essels 
o
f 

th
e H

onolulu L
ab

o
rato

ry
, 

SW
FC, 

w
ere 

v
e
rified

. 
F

irst 
in

d
icatio

n
s are th

a
t 

p
u

b
lish

ed
 id

e
n
tific

a
tio

n
 o

f b
lu

e m
arlin

, 

sh
o
rtb

ill, 
sp

earfish
, 

sa
ilfish

, 
and 

strip
ed

 
m

arlin
 larv

ae are 
co

rrect, 
b
u
t 

th
a
t 

th
e d

escrip
tio

n
s o

f ch
aracters used 

fo
r sep

aratin
g
 b

lu
e 

from
 strip

e
d
 m

arlin
 need 

to
 b@

 m
ore 

c
lea

rly
 d

efin
ed

. 
S

pecim
ens 

o
f la

rv
a
l, 

ju
v
en

ile, 
and ad

u
lt 

fish
es 

are under in
v

estig
atio

n
 

to 
o
b
tain

 in
fo

rm
atio

n
 on th

e developm
ent 

o
f th

e caudal 

fin
 and 

on 
its 

su
p
p
o
rtin

g
 

bones to
 

determ
ine 

th
e v

alu
e 

o
f developm

ental, ch
aracters 

o
f th

is 
fin

 
(one 

o
f th

e m
ost 

co
n
serv

ativ
e 

in
 fish

es) 
in
 la

rv
a
l fish

 
id

e
n

tific
a
tio

n
 

and 
in
 ev

alu
atin

g
 fish

 phylogeny,

4. 
TECH

N
ICA

L ADVANCES

4.1 
P

lan
k
to

n
 S

o
rter

A p
ro

to
ty

p
e 

autom
ated p

lan
kto

n
 so

rtin
g
 

system
 
is b

ein
g developed; 

in
 

co
o

p
eratio

n
 w

ith R
u
tg

ers U
n
iv

ersity
,- th

e 
sta

ff o
f th

e N
o
rth

east F
ish

eries 

C
en

ter, 
N

arrag
an

sett, 
R

.I., 
dem

onstrated th
a
t 

fish
 eggs 

and larv
ae 

can be 

sep
arated

 from
 in

v
erteb

rate 
p
lan

k
to

n by iso
p
y
cn

ic sed
im

en
tatio

n
 in

 g
rad

ien
ts 

o
f L

udoi, 
an o

sm
o

tically
 in

activ
e 

in
o

rg
an

ic silic
a
 co

llo
id

. 
E

xperim
ents 

are co
n

tin
u

in
g
 w

ith
 d

iffe
rin

g
 co

n
cen

tratio
n
s o

f L
udox and 

trim
etap

h
o

sp
h

ate 

and d
iffe

re
n

t 
zooplankton co

n
stitu

en
ts to

 develop a p
ra

c
tic

a
l guide fo

r 

se
ttlin

g
 
ra

tes 
o
f a w

ide v
a
riety

 o
f zo

o
p

lan
k

to
n

. 
T

he p
ro

to
ty

p
e so

rtin
g
 system

 

w
ill 

in
clu

d
e a 

lin
e
a
r g

rad
ien

t 
g

en
erato

r and a m
u

ltico
lum

a one-g g
rad

ien
t 

elem
en

t, 

w
hich w

ill allo
w
 fo

r p
isto

n
 flu

id
 
d
isch

arg
e 

o
f g

rad
ien

t 
frac

tio
n
s.

4.2
 

S
hipboard 

A
utoanalyser

E
x
p
erim

en
tation

 is 
co

n
tin

u
in

g
 w

ith a 
sh

ip
b
o
ard au

to
an

aly
zer system

 

fo
r p

h
o
sp

h
ates, 

silic
a
te

s, 
am

m
onia, 

and n
itra

te
s.

A
. 3 U

ndulating O
ceanographic R

ecorder

In
 co

o
p

eratio
n
 w

ith
 th

e U
nited K

ingdom
, 

th
e fie

ld
 te

stin
g
 and 

ev
alu

atio
n
 o

f th
e 

p
ro

to
ty

p
e U

n
d

u
latin

g O
ceanographic R

ecorder is 
in
 p

ro
g

ress.
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.4

 
I.?hthyo£laiüçton ,.Sam

ple
rs

F
in

al 
soa tria

ls
 
o
f 

th
e KARRAF bongo 

sam
pling system

 w
ere 

com
pleted 

in
 

1972. 
B

ongos w
ere m

ore e
ffic

ie
n

t 
sam

plers th
an o

th
er sam

plers o
f th

e sam
e 

m
esh siz

e te
ste

d
 

(C
alC

O
FI n

e
t, 

vO
O

R/U
FBSCO

 W
orking G

roup 3 n
e
t, 

and en
clo

sed 

G
ulf 

III sam
p
ler). 

T
he bongo red

uces av
o
id

an
ce, 

ex
tru

sio
n
, 

clo
g
g
in

g and 

p
ro

v
id

es a sm
oother tow

 p
ro

file
 th

an
 o

th
er sam

plers 
te

ste
d
 a

t 
ev

ery
 speed 

o
f tow

 exam
ined 

(l.5
, 

5
.0

, 
4
.5
 
k

n
o

ts). 
B

ased on th
ese re

su
lts th

e bongo array
 

has been d
esig

n
ated

 afe th
e stan

d
ard

 H
A

M
A

? 
ich

th
y

o
p

lan
k

to
n
 co

u
p
ler; 

a com
plete 

array
 in

clu
d

es p
aired

 
60 cm

 bongos w
ith one n

et 
o
f 0.505 mm m

esh and its
 p

air 

o
f 0.335, 

flow
m

eters, 
a tim

e-d
ep

th
 
reco

rd
er, 

and a 45 kg w
eig

h
t. 

D
e
tails o

f 

its
 deploym

ent 
are g

iv
en in

 th
e 

"co
n
trib

u
tio

n
s to

 a m
anual on fish

 egg and 

la
rv

al 
su

rv
ey

s,"
1 

p
rep

ared
 u

n
d

er th
e d

irec
tio

n
 o

f FA
O

. 
■

4
.5

 KARRAF 
I-K

 T
raw

l

T
ests w

ere m
ade to

 
ev

alu
ate th

e Isaacs-K
id

d
 m

idw
ater traw

l by th
e 

sta
ff 

of th
e S

outhw
est 

F
ish

eries C
en

ter. 
A group o

f eleven
 sam

ples w
as 

tak
en

 

on N
ovem

ber 12-14, 
1971, 

n
o
rth

east 
o
f H

aw
aii by th

e R
esearch 7

essel"A
lp

h
a 

H
elix

" to 
te

st 
th

e n
e
tfs 

p
o
te

n
tial as 

a stan
d
ard

 
c
o

lle
c
tin

g
 device fo

r KARKAR. 

T
he sp

ecies 
co

llected
 ara ty

p
ica

l d
eep

-sea fish
es 

o
f th

e N
orth P

acific 
c
e
n
tra

l 

w
ater m

ass, 
w

ith
 m

yctophids and g
o

n
o

sto
m

atid
s acco

u
n
tin

g fo
r upw

ards o
f 9<$ 

o
f th

e specim
^nfew

 
N

o larv
ae w

ere o
b
tain

ed
 
o
f tu

n
as o

r o
th

er fish
es 

of 

com
m

ercial im
p

o
rtan

ce. 
T

he co
n
d
itio

n
 o

f specim
ens w

as p
o
o
rest 

in
 h

au
ls 

tak
en

 

a
t 

6 k
n

o
ts, 

w
ith

 a p
o

rtio
n
 o

f th
e m

aterial 
to

o dam
aged 

to
 
id

en
tify

; 
b

est 
in

 

h
au

ls tak
en

 a
t 

4 k
n
o
ts. 

T
hese h

au
ls provided la

rg
e
r larva©

 end tran
sfo

rm
in

g
 

specim
ens 

th
a
t ara n

o
t 

com
m

only tak
es in

 p
lan

kto
n
 h

au
ls, 

hence can be an 

im
p
o
rtan

t 
co

llectin
g
 to

o
l fo

r life
 h

isto
ry

 stu
d

ie
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B
ogdanov)

In 
1 973 th

e in
v

estig
atio

n
s 

in
to
 

p
h
y
to

- and zooplankton organism
s 

of 

th
e B

aren
ts and N

orw
egian S

eas w
ere co

n
tin

u
ed

. 
T

hese research
es are aim

ed 

a
t 

th
e assessm

ent 
o
f food reso

u
rces o

f com
m

ercial 
fish

e
s and 

its
 

im
portance 

fo
r th

e fo
rm

atio
n
 o

f th
e
ir abundance. 

T
h
is y

ear 75 
phytoplankton and 2 

440 

zooplankton and 540 E
uphausiacea sam

ples w
ere 

co
llected

.

D
ue to

 
o

b
serv

atio
n

s 
on th

e sp
rin

g
 developm

ent o
f p

lan
kto

n
 in

 th
e 

so
u

th­

w
estern B

aren
ts S

ea th
e an

aly
sis 

o
f 

co
rrelatio

n
 betw

een p
lan

k
to

n
 abundance 

and av
erag

e w
ater tem

p
eratu

re 
fo

r th
e sam

e y
ears 

(r = 0
.7

2
 a

t re
lia

b
ility

 

= 0
.9

9
) w

as 
carried

 
o
u
t.

In th
e so

u
th

-eastern
 p

art 
o
f th

e B
aren

ts 
Sea a h

ig
h
 abundance and 

co
n

cen
tratio

n
 
o
f E

uphausiacea w
as 

revealed., 
th

a
t 

w
as 

caused by an ex
trao

rd
in

ary
 

in
ten

siv
e b

reedin
g
 
o
f th

e sp
ecies T

hysanoessa ra
sc

h
ii.

T
t w

as 
p
o
in

ted o
u
t 

th
at 

food spectrum
 of b

lu
e w

h
itin

g w
as 

th
e sam

e as 

th
a
t o

f th
e A

tlan
tic h

errin
g

, 
b
u
t 

th©
 annual consum

ption am
ounted 

to
 35-50^ 

o
f th

e w
hole zooplankton

 p
ro

d
u
ctio

n
.

T
he assessm

ent 
o
f th

e su
rv

iv
al 

o
f th

e p
lan

k
to

n
 - feed

in
g
 fry

 o
f th

e 

B
aren

ts 
S

ea cod o
f th

e 
1972 y

ear 
class w

as 
com

pleted.

In 
1974, 

th
e 

in
v
estig

atio
n

s 
in
 th

e B
aren

ts and N
orw

egian 
S

eas w
ill be 

conducted acco
rd

in
g
 to

 
th

e p
rev

io
u

s 
program

m
e,

B
a
ltic Sea

T
he zooplankton 

com
position, 

d
istrib

u
tio

n
, 

its
 
d

iu
rn

al m
ig

ratio
n
s by 

seaso
n
s, 

areas, 
d

ep
th ranges and 

th©
 
ch

aracter o
f its

 u
sin

g
 by B

altic h
errin

g
 

and 

sp
rat w

ere aiso
 in

v
estig

ated
 in

 th
e B

altic 
S

ea, 
G

ulfs 
o
f R

iga and F
in

lan
d
.

T
he 

ecology and th
e p

o
p
u
latio

n
 dynam

ics o
f L

im
nocalanus g

rim
ald

ii and B
osm

ina 

co
reg

o
n
i w

ere stu
d
ied

 in
 o

rd
er to

 
elab

o
rate m

ethods o
f fo

recastin
g
 
sizes 

of 

th
e
ir sto

ck
s. 

T
he 

te
sts o

f grow
ing E

urytem
ora h

iru
n
d
o
id

es w
ere m

ade and 
th

e
ir

m
etsm

om
hosis stag

e w
as 

determ
ined ?n th

e 
lab

o
rato

ry
 co

n
d
itio

n
s. 

P
o
p
u
latio

n
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dynam
ics 

and th©
 age 

com
position o

f M
ysidae in

 th©
 n

o
rth

-eastern
 p

art 
o
f 

th©
 G

ulf o
f R

iga w
ere in

v
estig

ated
 

as w
ell. 

P
lo

ristic
 

co
m

p
o
sitio

n
, 

d
istrib

u
tio

n
 

and th
e 

eco
lo

g
y o

f th
e bottom

 alg
ae grow

ing 
in
 th

e G
ulf o

f R
iga and alo

n
g th

e 

sh
o

re o
f th

e G
ulf o

f F
in

lan
d
, 

and su
p
p
ly
 o

f F
u
rc

illa
ta
 

in
 th

e n
o
rth

-eastern
 

B
altic w

ere stu
d
ied

 as w
ell.

In 
1974, 

th
e developm

ent o
f th

ese tren
d
s o

f in
v
estig

atio
n
s w

ill be 
co

n
tin

u
ed

.
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