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The study concerned the interactions betw

een the com
partm

ents 
in the plankton of different w

ater m
asses.

1 . 
Phytoplankton.
Study 

of 
the 

prim
ary 

production 
in 

enclosed 
areas, 

near
shore and open sea.
Biom

ass m
easurem

ents of the phytoplankton com
partm

ent.
A

ctivity studies 
: 

- 1ight-dependance of the particulate 
and extracellular production of the 
phytoplankton.

- K
inetically (quantitative) determ

i
nations of the phytoplankton extra
cellular organic m

atter, 
and phyto

plankton respiration m
easurem

ents.
2. 

Zooplankton. 
-

Study of population dynam
ics of Copepodes 

: m
odelling of 

planktonic populations, 
population genetics of H

arpacticoida.
V

ertical m
igration behaviour.

G
razing activities of the dom

inant species in enclosed a
reas, 

near-shore and open seas.
D

istribution patterns of fish eggs and fish-larvae.
Feeding behaviour in fish-larvae.

3. 
B

acterio-plankton.
D

eterm
ination of dissolved organic m

atter 
: 

sugar, 
carbohy

drates, 
BOD, 

TOC. 
Study of activities 

: 
total planktonic re

spiration 
; 

specific heterotrophic activities 
: 

incorpora
tion of radioactive substrates.
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Canada
fl.R. 

Lonqhurst
The 

follow
ing 

is 
a very 

brief sum
m

ary of some 
of 

the 
relevant 

activities 
in 

Canada, 
for 

further details, 
please consult 

the 
individuals nam

ed in each section.

DEPARTMENT OF FISHERIES AND OCEANS
M

arine Ecology L
aboratory, 

Bedford Institute of O
ceanogra

phy, 
D

artm
outh, 

Nova Scotia B2Y 4A2. 
(D

r. 
K.H.M

ann, 
D

irector)
This 

laboratory 
has 

continued 
to 

expand 
its 

inventory 
of 

field data from
 various clim

atic and oceanographic regim
es.

A 
m

ajor 
cruise, 

BIOSTAT, 
was 

made 
to 

the 
eastern 

tropical 
Pacific 

by 
ali 

the 
scientists 

in the B
iological 

O
ceanogra

phy group and ten w
orking days w

ere devoted to the study of 
pelagic 

production 
processes 

at 
two 

oceanic 
sites. 

Tile 
sam

pling 
program

 
during 

the 
BIOSTAT 

cruise was highly suc
cessful 

w
ith series 

of zooplankton 
and m

ikronekton sam
ples 

being 
collected 

from
 

the 
surface 

to 
a 

depth 
of 

1000 
m 

at 
thirty 

different 
depth 

strata. 
These 

series 
of 

sam
ples 

were 
taken 

during 
the 

day 
and 

night 
on 

both 
the 

Dome 
and 

BIOSTAT 
stations. 

Sm
aller 

groups participated in a 
three- 

week cruise off the A
zores in collaboration w

ith scientists 
form

 the Institute of O
ceanographic Sciences in England and 

in 
a 

ship-of-opportunity 
program

 
in 

the 
Canadian 

A
rctic.

The M
arine Ecology Laboratory has aiso continued to capita

lize on the data banks established in earlier work for solu
tions 

to 
various 

theoretical 
problem

s; 
files 

already 
con

stitu
te an invaluable store of readily-accessible data that 

can be used for rapid num
erical verification of many new i

deas 
in 

pelagic 
ecology. 

As 
w

ell, 
considerable 

progress 
has been made tow

ard the developm
ent of a m

echanistic m
odel 

of the photosynthesis-light curve for phytoplankton. 
Early 

results look very prom
ising.

BIONESS and LHPR sam
pling system

s w
ere successfully em

ployed 
during the several m

ajor oceanographic investigations w
ith

in the last year. 
Tw

enty-four profiles w
ith LHPR during the 

1980 A
rctic program

 
dem

onstrated 
quite 

a different d
istri

bution 
of 

zooplankton 
than 

those 
observed 

at 
low

er 
lati

tudes. 
BIONESS 

was 
used 

extensively 
to 

show 
distribution 

patterns of m
icronekton on the BIOSTAT station.

In term
s 

of site 
specific, 

m
echanism

-oriented studies, 
re

cent 
work 

has 
been 

focussed prim
arily 

on 
G

eorges 
Bank 

in 
relation 

to 
herring 

larval 
dispersion 

and retention m
echa

nism
s, 

and 
in 

the Southw
estern Scotian Shelf area in rela

tion 
to 

residual 
current 

patterns and lobster 
larval drift 

hypothesis. 
The 

field work for both of these projects has 
term

inated and effort is being centered on analyses and in
terpretation .
In 1981 

it was possible to extend inshore ecology activties 
into 

the M
agdalen Shallow

s. 
This 

is the 
first part of the 

intended 
application 

of work carried out 
in G

eorges Bay 
to 

the 
southern 

G
ulf of St. 

Law
rence. 

In 
the 

first instance,
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the M
arine Ecology Laboratory tried to establish relation

ships 
betw

een 
the physical 

oceanographic 
structure and 

the 
standing stock and m

igration patterns of the plankton. 
This 

work w
ill 

be extended in a 
further cruise planned 

for 
July 

1982. 
'

W
ith regard to research into low

-level responses and physi
ological stress, 

the M
arine Ecology Laboratory continued to 

study the 
fate of oil spilled 

from
 the AMOCO CADIZ in three 

physically different shore-line sites: 
a high energy beach,

a 
low 

energy 
estuarine 

system
, 

and 
a very 

low 
energy 

salt 
m

arsh. 
A 

new 
deep-sea 

ecology 
program

 
evaluating 

the 
ap

proaches 
to 

be 
used 

and 
their 

im
plications 

for 
resource 

needs has been started.
The 

Bay 
of 

Fund y 
ecological 

study 
began 

in 
1977 

and 
1981 

m
arked 

the 
fifth 

consecutive 
year 

of 
field 

w
ork. 

D
uring 

this period a considerable body of data has been collected. 
Initially 

the 
em

phasis 
was 

placed 
on conducting ecological 

and chem
ical 

surveys 
to 

help define the 
im

portant 
environ

m
ental 

processes 
that 

influence 
the 

structure and dynam
ics 

of m
arine ecosystem

s in the Bay of Fundy.
Field work during 1981 was considerably less than previous 
years. 

Four 
sam

pling 
program

s, 
not envisioned 

in Septem


ber 1980, 
were conducted to help fill im

portant data gaps: 
(i) 

a study of ice dynam
ics in C

hignecto Bay over the w
in

ter 
m

onths, 
(ii) 

a study of the production and export of 
Cum

berland 
Basin 

salt 
m

arshes, 
(iii) 

a study of m
ysids in 

Cum
berland 

B
asin, 

and 
(iv) 

a 
study of physical, 

chem
ical 

and 
biological 

properties 
of 

intertidal 
sedim

ents 
around 

the 
perim

eter 
of 

M
inas 

B
asin. 

M
ost 

of 
the 

effort 
during 

1981 
was 

devoted 
to 

data 
analysis 

and 
preparing 

m
aterial 

for publication.

St. 
Andrew B

iological S
tation, 

St. 
A

ndrew
s, 

New Brunsw
ick 

EOG 2X0 
(D

r. 
R.H. 

Cook, 
D

irector)
The 1981 

surveys disclosed extrem
ely rich deposits, 

2,000 - 
8,000 cm- 

G
onyaulax cysts in surface sedim

ents of the south
w

estern Bay of Fundy. 
V

ariable w
eather conditions appeared 

to 
truncate Gonyaulax 

bloom
s 

w
hich 

started 
to 

develop 
on 

three 
occasions 

during 
the 

summer 
and resultant 

toxin
levels 

in 
zooplankton and shellfish w

ere not as high as in 
previous years.
A benthic survey of the Bay of Fundy has been com

pleted and 
the 

relationship 
betw

een 
sedim

ent, 
benthos 

and 
tidal 

cur
rents determ

ined.

Tag returns from
 shad, 

A
losa sapidissim

a, 
tagged in the up

per Bay of Fundy confirm
 that the summer 

feeding population 
com

prises 
fish from

 rivers on the A
tlantic seaboard betw

een 
Florida 

and 
N

ew
foundland. 

A 
counter-clockw

ise 
m

igration 
route w

ithin the Bay of Fundy is postulated.

N
orthw

est A
tlantic Fisheries C

entre, 
St. 

John's, 
Newfound

land 
A1C 

5X1 
(M

r. 
M

.C. 
M

ercer, 
D

irector 
of 

R
esearch 

and 
R

esource Services).
Much of the work carried out by the Northwest A

tlantic Fisheries 
Centre on biological 

oceanography is involved w
ith



the Flem
ish Cap Project, w

ith results being presented annu
ally through NAFO. 

This work began in 1981, 
involving exa

m
ination 

of 
physical 

and 
biological 

param
eters 

related 
to 

fish recruitm
ent. 

Study results so far have indicated high 
m

ortality 
associated w

ith 
redfish 

larvae 
in 

1979, 
although 

tim
e of peak extrusion, 

grow
th rate and onset 

of spring pro
duction 

were 
not 

significantly 
different 

during that 
year. 

Recent work has concentrated on im
proved estim

ates of sam
p

ling 
variability 

and 
environm

ental 
variation, 

and 13b 
rea

ring of redfish larvae.
D

uring 1981 work was carried out jointly w
ith M

em
orial U

ni
versity of N

ew
foundland exam

ining canyon processes, 
as these 

affect the physical w
ater structure and adjacent shelf pro

ductivity. 
Prelim

inary 
work 

indicates 
enhanced 

production 
at 

the 
shelf-break, 

and 
possible advection of nutrient 

en
ae hed 

w
ater 

onto 
the 

shelf in 
the 

region 
of L

illy 
Canyon. 

These 
canyons 

may 
be 

instrum
ental 

in driving production a
long 

the 
eastern 

boundary 
of 

the 
Grand 

Banks.

A
rctic 

B
iological 

S
tation, 

Ste. 
Anne 

de 
B

ellevue, 
Quebec 

H9X 3R4 
(D

r. 
A.W

. 
M

ansfield, 
D

irector)
At the A

rctic B
iological Station a w

ide range of integrated, 
long-term

 
investigations 

of 
the 

structure 
and 

functioning 
of 

arctic 
coastal 

m
arine 

ecosystem
s 

are 
currently 

in 
pro

gress. 
Studies on standing stock, 

species com
position ver

tical distribution, 
com

m
unity structure and rates of prim

ary 
production 

of 
phytoplankton 

in 
both 

the 
w

ater 
colum

n 
and 

sea 
ice 

were carried out throughout 
the 

year. 
D

iurnal 
and 

tidal cycles as w
ell as the influence of environm

ental 
fac

tors 
such 

as 
solar 

energy 
input, 

tem
perature, 

salinity and 
nutrient 

availability 
w

ere 
aiso 

exam
ined. 

Prim
ary produc

tion rates of selected species of seaw
eed w

ere m
easured du

ring the open w
ater season.

A study of the fauna associated w
ith sea ice was continued, 

w
ith em

phasis on species com
position, 

abundance and trophic 
and 

other 
relationships 

betw
een 

ice 
and 

w
ater 

anim
als. 

A 
study 

of 
the 

species com
position and abundance during the 

w
inter of arctic deep w

ater zooplankton was com
pleted. 

Stu
dies 

on 
the 

seasonal 
ecology, 

physiology and bioenc-rgetics 
of 

four 
dom

inant 
m

acrozooplankton 
species 

in Frobisher Bay 
are continuing. 

R
esearch into the relationship betw

een de
trita! 

fall-out 
and 

zoobenthic 
production 

are in progress. 
Initial 

em
phasis 

is 
on 

the 
rate 

of deposition 
of detrital 

m
aterial 

at 
different 

tim
es 

of 
the 

year, 
its 

com
position 

and 
potential 

food 
value. 

O
ther 

studies 
dealing w

ith 
the 

structure 
and 

stability 
of 

arctic 
zoobenthic 

com
m

unities 
are continuing. 

Studies 
w

ere carried 
out 

on 
seasonal 

bac
terial heterotrophy in the w

ater colum
n in several areas of 

the 
arctic, 

and 
on the bacterial activity 

in underice 
com

m
unities. 

M
icrobiological 

studies 
are 

aiso 
continuing 

on 
an 

area 
of 

arctic 
coastline 

experim
entally 

contam
inated 

w
ith crude oil.

Publications dealt w
ith a checklist of arctic m

arine phyto
plankton 

and 
sea 

ice 
algae, 

prim
ary production in a num

ber 
of 

arctic 
areas, 

abundance 
and 

heterotrophic 
activity 

of 
arctic 

m
arine 

bacteria 
and 

on 
the 

biochem
ical 

com
position 

and energy content of zooplankton.
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Cham
plain C

entre for M
arine Science and Surveys, 

Quebec City 
Quebec GIK 7X7 

(D
r. 

J. 
Piuze, 

D
irector)

L'étude 
de 

la 
variabilité 

du 
systèm

e 
de 

production 
biolo

gique 
de 

l'estuaire 
du 

Saint-L
aurent 

s'est 
poursuivie 

en 
1981 

et 
les 

résultats indiquent que 
les débits d'eau douce 

dans cet estuaire pourraient influencer fortem
ent le patron 

de la distribution tem
porelle et spatiale du phytoplancton. 

Il a été dém
ontré que la variance des observations dans cet 

estuaire 
augm

entait 
de 

façon 
expontielle en 

fonction de 
la 

fréquence 
ou 

de 
l'échelle 

tem
porelle d'observation et 

il 
a 

de pius été noté que cette variance pourrait varier en fonc
tion 

de 
la saison. 

D
'autres 

travaux ont m
ontré que le cou

rant 
de m

arée 
pouvait 

avoir une 
influence déterm

inante 
sur 

la m
orphologie des "taches" de phytoplancton. 

Par ailleurs, 
des travaux ont égalem

ent été 
réalisés pour étudier les va

riations endogènes du phytoplancton dans l'estuaire du Saint 
Laurent. 

D
'autres études sur le phytoplancton des glaces de 

cet estuaire ont aussi été com
plétées. 

Un nouveau 
program


me 

pour 
étudier 

les m
écanism

es de 
form

ation et 
de m

aintien
des 

aggrégations 
de 

zooplancton 
a 

été 
m

is 
sur 

pied.

DALHOUSIE UNIVERSITY

D
epartm

ent 
of 

O
ceanography, 

D
alhousia 

U
niversity, 

H
alifax, 

Nova 
Scotia 

B3H 
4J1 

)D
r. 

R.O. 
Fournier, 

Chairm
an)

The 
D

epartm
ent 

of O
ceanography 

has 
five 

full-tim
e 

faculty- 
m

em
bers 

in 
biological 

oceanography 
pius 

one R
esearch A

sso
ciate, 

one 
Postdoctoral 

Fellow
 and about 

28 graduate stu
dents. 

The research of this entire group is 
focussed to 

some extent around the m
ajor interests of the faculty, 

which 
is briefly described below

.
Zooplankton 

research 
is 

underw
ay 

to 
study the distribution 

and abundance of the zooplankton of the G
ulf of M

aine using 
a 

ship-of-opportunity. 
V/eekly m

easurem
ents of anim

als, 
plants 

and 
w

ater tem
perature are 

carried out 
to provide a 

better understanding of the plankton in that area. 
Investi

gations 
are aiso 

underw
ay on 

the sw
arm

ing behaviour of the 
euphausid M

eganyctiphanes norvegica, 
the distribution of a- 

cantharia 
in 

the 
northw

est 
A

tlantic, 
resource partitioning 

by 
copepods 

and 
finally 

the 
trophic biology of planktonic 

protozoa 
of the genus 

Strom
bidium

 in relation 
to size 

and 
abundance of food organism

s.
A study of the plankton ecology of the Scotian Shelf conti
nues w

ith a continuing 
em

phasis on fronts, 
upw

elling and the 
effects of cross-shelf m

ixing. 
A

dditional studies include 
work on the subsurface chlorophyll maximum, 

bacteria-phyto-

plankton linkages in the euphotic zone, 
the effect 

of low 
light 

and 
low grow

th on N:P 
ratios in phytoplankton, 

an e
stim

ate 
of the 

rate of nitrogen regeneration in the eupho
tic 

zone 
across 

the 
shelf 

and 
finally 

an 
attem

pt 
is 

being 
made to look at the budget 

for chlorophyll-a^ during the nor
m

al seasonal cycle for a tem
perate phytoplankton com

m
unity.
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Em
phasis in fisheries ecology is presently being directed 

tow
ard understanding the ecology of the recruitm

ent process 
w

ith 
a 

strong 
interest 

in 
local 

herring populations. 
W

ork 
has 

been carried out 
in 

the Bras d'O
r Lakes of Cape Breton 

and the upw
elling site off southw

estern Nova Scotia. 
A

ddi
tional 

studies 
include an 

attem
pt to 

look at 
grow

th and e
nergetics 

of cod, 
a study 

of ecology 
of Amazon 

R
iver 

flood 
plain 

fish 
and 

finally an ecological 
study of larval w

hite 
hake in G

eorges Bay, 
Nova Scotia.

The departm
ent is concerned w

ith the representation of eco
logical 

system
s 

using 
m

athem
atical 

m
odels 

of the physical- 
biological 

interactions 
in 

w
arm

-core 
rings 

pius 
a study 

of 
the relative influence of predation on shaping the spectrum

 
of particle sizes in the m

arine ecosystem
. 

An equation pre
dicting 

the 
m

ortality 
rate of fish sized particles was de

rived 
using 

allom
etric 

low
s 

of 
grow

th 
and 

m
etabolism

.
A

i^investigation in the benthic ecosystem
 is underw

ay of how 
C 

can be used as a tracer to m
onitor 

food transfer in the 
food chain. 

This technique should be able to dem
onstrate 

both 
food 

chain com
plexity as w

ell as efficiencies. 
Thus 

far 
results show classical relationships except that "her

bivorous" copepods appear to be feeding to a surprising de
gree as carnivores or on detritus. 

A
dditional studies inclu

de 
work on the 

distribution of pelagic sea birds in 
Cabot 

S
trait, 

a 
study 

of the availability and quality of lobster 
food in and away 

from
 areas that have been devastated by sea 

urchin 
grazing 

and 
finally 

a study of intertidal 
sedim

ents 
w

ith an eye tow
ard understanding the quality and quantity of 

com
ponents encountered by infaunal anim

als.

MCGILL UNIVERSITY
M

arine Sciences C
entre, 

M
cG

ill U
niversity, 

M
ontreal, 

Quebec 
H3A 2B2 

(D
r. 

R.G. 
Ingram

, 
Chairm

an)
Studies 

have 
been continued in the G

ulf of St. 
Lawrence of 

the ice biota 
(principally diatom

s), 
the distribution of o - 

x>yen 
(especially the association of the oxygen minimum lay

er w
ith nutrient 

levels), 
and the m

ovem
ent of w

ater m
asses 

in 
the 

northeastern 
G

ulf. 
In the w

estern A
rctic, 

involve
m

ent has been in ecological studies of the A
rctic 

fox w
hich 

in 
certain 

areas 
depends 

entirely 
upon 

m
arine 

sources 
of 

food. W
ork on an isopod crustacean w

hich lives in both 
fresh 

and 
salt 

w
ater 

in the W
estern A

rctic is nearly com
pleted.

In the eastern A
rctic, 

work has continued on the biology of 
an unusual landlocked m

ussel 
(M

ytilus) 
and in changes in ma

rine clim
ates -- the northw

est A
tlantic-Subarctic region -

as 
evidenced 

by 
changes 

in 
the 

m
arine 

fauna 
since 

1920.
Studies on the functional m

orphology of 
feeding and locom

o
tion in harpacticoid copepod 

(C
rustacea) 

have continued. 
A 

joint project w
ith ecologists at H

arvard U
niversity and the 

U
niversity of Rhode Island was begun to study the effects of 

oil pollution on m
arine faunas and floras as part of the on

going MERL program
 of URI. 

This joint venture was funded by 
USA/NOAA. 

An 
analysis 

was 
com

pleted 
of 

the 
structure 

of
zooplankton 

com
m

unities 
in 

the 
St. 

Lawrence 
estuary, 

and 
m

easurem
ents are underw

ay of the interactive effects of chan
ging salinity and heavy m

etal concentration on the grow
th of 

a fresh w
ater and m

arine algae.
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Denmark 

(V a g n H
ansen)

The D
anish Institute for Fishery and M

arine R
esearch

The Experim
ental D

epartm
ent, 

C
harlottenlund. 

( J. 
Beyer)

The 
departm

ent 
has 

been 
heavily 

engaged 
in 

creating 
the 

basis 
for 

future research. 
A

ctivities to provide controlled biologi
cal 

m
aterial 

are 
in 

good 
progress. 

This 
involved 

for 
exam

ple 
cryopreservation 

of 
m

arine 
fish 

eggs 
and 

copepod 
m

onoculturing 
on the sm

all scale in the C
harlottenlund Laboratory. 

B
asic ac

tivities 
to 

develop 
sensors 

for detecting species, 
size, 

abun
dance 

and 
distribution 

of 
the 

sm
all 

organism
s 

in 
the 

sea 
have 

been started at the end of the year as a laboratory project.
This 

long-term
 

project 
is carried out in co-operation w

ith the 
D

anish Academy of Technical Science and the Institute of Physi
cal 

O
ceanography 

in 
Copenhagen. 

A 
Scandinavian 

m
eeting 

on 
transducer developm

ents was held at C
harlottenlund C

astle. 
The 

departm
ent was in charge of the D

anish participation in the 
ICES 

herring 
larval 

survey 
w

ith 
the 

new 
research 

vessel 
DANA. 

The 
very 

first 
pilot-experim

ents 
to 

provide 
the 

basis 
for 

future 
field research in understanding the early life-history dynam

ics 
of N

orth 
Sea herring was carried out. 

F
ertilized herring eggs 

w
ere provided by D

r. 
Gam

ble at the A
berdeen Laboratory and kept 

in one of DANA's controlled aquarium
 system

s during the cruises.
In 

the 
C

harlottenlund 
Laboratory, 

feed-starvation-feed 
experi

m
ents w

ith larval herring has been carried out in collaboration 
w

ith 
D

r. 
Theilacker 

from
 

the 
Southw

est 
C

enter 
of the 

N
ational 

M
arine Fisheries Service. 

The work aiso included digestion stu
dies of larval herring.
At 

the 
end of the year 

the building of a new laboratory in the 
N

orth 
Sea C

entre at H
irtshals has begun. 

This 
facility is de

signed 
to 

bigger 
scale 

experim
entation 

including 
experim

ental 
ecosystem

s.

B
iological O

ceanography D
epartm

ent. 
(Vagn O

lsen)
The ongoing changes in the operations of the Institute have cau
sed a decrease in the oceanographic research projects. 

However 
a minimum of ICES obligations have been m

et.
D

uring 
m

ost of the DANA cruises^tim
e was spent on trim

m
ing the 

equipm
ent and training the personai.

In A
ugust a long-term

 project on the Jutland C
urrent was in

iti
ated, 

the 
first one week cruise was operated together w

ith 
the 

cooperating 
institutions, 

Institute 
of 

Physical 
O

ceanography 
and 

the M
arine Pollution Laboratory. 

Two cruises w
ill 

be com
pleted in 1982.
In 

the 
B

altic standard 
hydrographic observations were made du

ring the Novem
ber herring and cod program

m
e.



G
rönlands Fiskeriundersoqelser. 

G
reenland w

aters. 
(E. 

Sm
idt).

Plankton
Sam

pling 
of 

zooplankton 
w

ith 
Stram

in 
net 

(2 
m 

diam
eter 

ring, 
m

esh aperture 1 
mm) 

and w
ith bongo sam

pler (60 cm diam
eter ring, 

m
esh 

aperture 0.5 mm) 
was made 

in July at 
the Standard O

ceano
graphic Sections in D

avis S
trait from

 Fylla Bank 
to Egedesm

inde, 
in the area w

est of D
isco, 

and in D
isco Bay. 

H
alf hour oblique 

hauls were made 
from

 about 
50 m depth. 

Only stram
m
 net hauls 

have been w
orked up, 

volum
e having been m

easured, 
and 

fish eggs 
and larvae have been sorted, 

identified and counted.

M
arine B

iological Laboratory, 
E

lsinore, 
Copenhagen U

niversity, 
(A

a.M
ailer C

hristensen.)

Taxonomy and faunistics:
Preben Jensen has continued his work on nem

atods and other m
ei- 

of'auna 
organism

s. 
The 

work 
includes 

a 
project 

"B
ehaviour 

and 
ecology 

of 
B

altic 
nem

atods", 
w

hich 
is 

run 
in 

cooperation 
w

ith 
foreign 

colleagues. 
The 

work has 
aiso 

included 
a 

revision 
of 

the 
fam

ily 
M

eyliidae, 
work 

on 
the 

distribution 
and 

ecological 
preferences of Com

esom
atidae, 

studies on the sam
pling efficiency 

of 
the 

"H
aps" 

sam
pler 

and 
the 

construction 
of 

a 
new 

"sam
ple 

splitter" 
for m

eiofauna.
K

urt 
W. 

Ockelm
ann has 

found two new species of m
ussels 

and has 
been w

orking on 
the 

taxonom
ic and phylogenetic significance of 

ontogenthic hinge patterns.
G

rethe M
ailer C

hristensen has established that the plankton al
ga 

Phaeodactylum
 tri cornutum

 com
prises at least three w

ell de
fined 

species 
w

ith 
different 

patterns 
of 

distribution.
Aage M

öller 
C

hristensen 
has 

cooperated w
ith G

eorge Shinn, 
U

ni
versity 

of 
W

ashington, 
on 

a 
new 

species 
of 

the 
parasitic 

tur- 
bellaria genus K

ronborgia. 
The work on the fem

ale is 
finished, 

but 
the m

ale is not 
found yet. 

A publication on 
the geographi

cal and bathym
etric distribution of the Fecam

piids is presently 
in press.
M

orphology, 
functional and general biology:

C
laus N

ielsen has continued his studies on the polypid patterns 
of cyclostom

ic bryozoans. 
He has further been studying the ci- 

liation 
of 

larvae 
of m

arine 
invertebrates. 

This 
is part 

of a 
project 

'The phytogeny of m
etazoans - a review

 w
ith em

phasis on 
functional aspects and life cycles".
Preben Jensen has studied the reproductive biology of freeliving 
nem

atods, 
especially 

C
hrom

adorita 
tenuis, 

on 
w

hich 
studies 

on 
feeding, 

phytochem
ical 

sensitivity 
and 

swim
m

ing behaviour 
have 

been done as w
ell.

K
urt W. 

Ockelm
ann has studied the functional m

orphology and bi
ology of the m

ytilid C
renella decussata.

K
irsten M

uus has started a com
prehensive project on identifica

tion of newly settled m
ussels of ali known species 

from
 Bresund
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and K
attegat. 

The purpose is to provide photographs and descrip
tions of value to other scientists w

orking on juvenile m
ussels.

W. N
icolaisen and E. 

K
annew

orf have continued their work on the 
am

phipod 
genus 

B
athyporeia. 

The work includes studies on oxy
gen 

assim
ilation, 

survival 
at 

low oxygen 
tensions, 

m
igrations, 

reproduction, 
productivity and the cyclus of sexual m

aturity.
M

arianne 
Koie 

has continued work on life cycles of m
arine 

fish 
trem

atodes.
A work on the digene trem

atodes of cod- and flatfishes has been 
started in order to assess the possibility of using these para
sites as biological tags.
Thomas 

K
iorboe 

and 
Flem

m
ing M

ehlenberg have 
finished the expe

rim
ental 

work on 
the 

feeding biology of filtering m
ussels, 

Co
pepoda 

and 
M

acoma 
baltica. 

Field 
studies 

on 
feeding 

rates 
of 

copepods have been com
pleted.

Physiology :
Lars Hagerm

an has finished a study on the influence of salinity 
acclim

atisation 
on 

the 
osm

oregulation 
of 

Crangon 
vulgaris 

and 
Praunus 

flexuosus. 
W

ork on the influence of oxygen deficit on 
osm

o- and ionic regulation of Crangon vulgaris has been com
ple

ted as w
ell. 

C
urrent studies include work on w

ater m
ovem

ent o
ver 

the 
gills 

and oxygen assim
ilation of juvenile Hom

arus vul
garis 

and 
the 

influence 
of starvation 

and 
food 

type 
on 

the 
haem

ocyanin concentration found in the sam
e species.

Population analysis, 
synecology 

:
Hans C

hristensen and W
illy N

icolaisen have continued their stu
dies on species com

position and biom
ass of plankton populations 

in 0resund. 
This is part of a project 

"D
ynam

ics 
and com

posi
tion of organic m

aterial in the pelagic zone of B
resund".

FINLAND
No report received.
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France
(N. 

Lacroix)

M
INISTERE DE LA MER

INSTITUT SCIENTIFIQUE ET TECHNIQUE DES PECHES MARITIMES 
(ISTPM

)
Recherche au niveau de la gestion des stocks halieutiques : 

étu
de de 1'ichthyoplancton pour la déterm

ination des stocks de gé
niteurs. 

Participation 
aux 

travaux 
internationaux 

en ce 
gui 

concerne les larves de hareng en mer du N
ord.

Structure et évolution d'une 
fraction des peuplem

ents zooplanc- 
toniques, 

essentiellem
ent oeufs et larves d'espèces exploitables 

(crustacés 
et 

poissons) 
en 

relation avec l'installation
 sur le 

litto
ral de centrales électriques de grande puissance. 

Les sec
teurs étudiés com

prennent 
les côtes du sud de la mer du N

ord, 
de la M

anche et du nord du golfe de G
ascogne.

Etude de la production phytoplanctonique et de la biom
asse bac

térienne du bassin de M
arennes-O

léron 
(zone esturienne du golfe 

de 
G

ascogne). 
V

aleur nutritive du m
ilieu pour les m

ollusques.
B

ilan des 
phénom

ènes 
d'eaux colorées et des perturbations ob

servées 
dans 

le 
phytoplancton 

côtier 
du 

litto
ral 

francais.
Etudes 

sur 
l'u

tilisatio
n
 

des 
cultures 

d'algues m
arines unicel- 

lulaires en écotoxicologie.

CENTRE NATIONAL POUR L'EXPLOITATION DES OCEANS 
(CNEXO)

Ecosystèm
e 

benthique 
profond 

: 
analyse des possibilités de 

ré
action 

de 
1'écosystèm

e 
à une perturbation, 

voies d'échange et 
bilan 

énergétique 
des 

populations 
de 

l'interface 
eau-sédim

ent.
Ecosystèm

e pélagique 
: 

étude des processus de production è par
tir 

de 
l'u

tilisatio
n 

du 
m

atériel 
organique particulaire par le 

zooplancton 
et 

sous 
l'influence 

des 
structures 

physiques.
Etude 

de 
l'écosystèm

e 
pélagique 

du 
front 

therm
o-halin 

Liguro- 
provencal 

; étude du cycle annuel des populations planctoniques 
des 

côtes 
nord-Finistère 

; 
étude 

des 
fronts 

therm
iques 

en mer 
d'Iroise 

: 
program

m
e SATIR.

Com
m

unautés liées à 1
'hydrotherm

alism
e sous-m

arin 
: 

aspects de
scriptifs 

et 
fonctionnels 

: 
laisons entre les rhytm

es 
biolo

gique et celui des ém
issions hydrotherm

ales.

UNIVERSITE DE PROVENCE - AIX MARSEILLE
LABORATOIRE DE BIOLOGIE ANIMALE (PLANCTON) MARSEILLE

Etude infraspécifique des Hoplophoridés 
(Crustacés décapodes pélagiques) 

des croisières du "Dana" 
(1922-1930) dans l'A

tlantique. 
Relations écolo

giques. 
.
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Ecophysiologie 
: 

poursuite 
des 

recherches 
ultrastructurales 

et 
cytochim

iques sur la digestion et l'ovogénèse des Copepodes pé
lagiques.

U
ltrastructure com

parée des yeux du C
haetognathe benthique SPA

DELLA 
CEPHALOPTERA 

; 
com

paraison 
avec 

ceux 
des 

espèces 
péla

giques.
Synthèse sur cycles de vie et biogéographie. 

Exem
ples pris dans 

le plancton de la province atlanto-m
éditerranéenne.

STATION MARINE d'ENDOUME
Dynam

ique de la production organique prim
aire dans les systèm

es 
d'apport 

n
u
tritif 

directs, 
principalem

ent 
d'origine 

profonde 
(upw

elling côtiers, 
divergences 

du 
large) 

et secondairem
ent d' 

origine 
terrestre 

(systèm
es 

de 
dilution locaux). 

La dynam
ique 

des 
écosystèm

es 
est 

analysée par 
le biais d'une approche théo

rique 
(m

odélisation faisant intervenir les données de cynétique 
d'assim

ilation du C et de N et les données hydrodynam
iques).

Les incidences des facteurs de pollution sur l'écosystèm
e et les 

com
positions du plancton m

arin sont exam
inées au moyen d'analy

ses statistiques.
Etude 

de l'évolution 
dynam

ique dans le tem
ps et dans 

l'espace, 
des peuplem

ents m
acrobenthiques, 

notam
m

ent des substrats m
eubles 

en 
fonction 

des 
variations 

naturelles 
(clim

atique, 
courantolo- 

giques, 
sédim

entologiques ou des perturbations apportées par 1' 
activité hum

aine).
M

ise en évidence expérim
entale 

(in vivo et in vitro) 
des proces

sus 
biologiques 

et 
physiologiques 

conduisant 
aux 

déséquilibres 
des 

populations 
et 

com
m

unautés 
telles 

qu'elles 
sont 

observées 
dans let m

ilieu naturel.
Etude des peuplem

ents installés sur substrat dur 
; 

inventaires, 
dynam

ique, 
évolution 

en 
fonction des conditions et des trans

form
ations 

(naturelles 
et 

dues 
à 

l'hom
m

e) 
du 

m
ilieu.

Evaluation du flux d'énergie transitant dans le réseau trophique 
lié aux biocoenoses benthiques de fonds m

eubles. 
R

elation 
(Ben- 

thos/Pelagos - M
icrophytobenthos/M

eiobenthos - M
eiobenthos/M

acro 
benthos 

- M
eio-m

acrobenthos/M
égabenthos 

vagile. 
Au 

sein du M
a

crobenthos 
relations Proies/Prédateurs.

Etude 
de 

l'activ
ité 

des m
icro-organism

es m
arins dans 

les eaux 
côtières et lagunaires et dans les m

ilieux m
arins perturbés, 

au 
moyen de m

éthodes expérim
entales pratiques in situ et in vitro.

D
istribution 

et 
évolution 

des 
constituants 

biochim
iques 

de 
la 

m
atière 

organique 
dans 

l'eau et 
les sédim

ents m
arins, 

en rela
tion avec l'activ

ité biologique.
Etude 

systém
atique, 

écologique 
et 

dynam
ique de 

la phase em
bry

onnaire 
et 

larvaire 
des 

téléostéens en m
ilieu naturel. 

Trans
ferts 

d'énergie 
à 

partir du com
portem

ent alim
entaire, 

des be
soins nutritionnels et des rendem

ents énergétiques. 
Etude éco- 

physiologique 
: 

adaptions enzym
atiques, 

rythm
es alim

entaires et 
équilibre hydrom

inéral.
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Systém
atique évolutive d'invertébrés 

(spongiaires, 
Brachiopodes, 

Phoronidiens), 
basée sur la taxonom

ie, 
l'écologie et la cytolo

gie 
com

parée des 
form

es 
actuelles, 

et leurs relations 
avec des 

form
es 

fossiles 
apparentées. 

Interactions entre hôte et 
para

site dans une association de type parasitaire.

UNIVERSITE DE NANTES
LABORATOIRE DE BIOLOGIE MARINE NANTES

Etude 
du 

fonctionnem
ent 

d'un 
écosystèm

e 
esturien 

(L
oire). 

D
i

stributions saisonnières de 1'ichtyofaune reliées aux conditions 
hydrologiques du fleuve.
M

ise 
en évidence 

d'un certain nom
bre de corrélations entre les 

com
positions 

qualitatives 
et 

quantitatives 
des 

divers peuple
m

ents des grandes vasières esturiennes avant m
odification du m

i
lieu par des travaux d'am

énagem
ent.

Etude des écosystèm
es littoraux 

(dont m
arais littoraux).

R
echerches 

dans 
la 

zone 
ostréicole 

de 
la 

baie de 
Bourgneuf 

: 
identification du phytoplancton et du m

icrophytobenthos. 
C

ulture 
de 

diatom
ées 

(en 
laboratoire) 

pour 
la 

nourriture 
des 

huîtres.

UNIVERSITE DE 8REtAGNE OCCIDENTALE
LABORATOIRE  d'OCEANOGRAPHIE BIOLOGIQUE, 

BREST

R
echerches sur la connaissance de l'écosystèm

e côtier et de son 
fonctionnem

ent 
: 

étude du benthos de la plate-form
e continentale 

nord-G
ascogne, 

recherches 
sur 

la m
acrofaune, 

le 
m

icrophytoben
thos et le m

eiobenthos. 
Ce secteur fait l'objet d'un suivi 

éco
logique 

à 
long 

term
e afin de com

prendre le 
fonctionnem

ent 
nor

m
al 

de 
l'écosystèm

e 
benthique 

et 
de 

dégager 
les 

fluctuations 
tem

porelles.
R

echerches 
sur 

le 
pélagos. 

Les 
études 

sont 
réalisées 

dans 
la 

zone du front therm
ique ouest-B

retagne. 
C

onfrontation des don
nées de terrain avec les résultats de télédétection satellitaire 
(program

m
e SATIR).

UNIVERSITE 
PIERRE 

ET 
MARIE 

CURIE 
:- 

Paris
LABORATOIRE ARAGO, 

B
anuyls-sur-M

er 
Etude de l'écosystèm

e pélagique 
:

- production prim
aire pélagique 

: 
structure et rendem

ents des 
com

m
unautés phytoplanctoniques naturelles du point de vue de 1' 

assim
ilation du carbone 

: 
utilisation de la lum

ière - efficaci
té 

du systèm
e 

pigm
entaire - rôle des élém

ents nutritionnels et 
des vitam

ines. 
C

ette approche vise à définir avec précision les 
élém

ents lim
itant la photosynthèse pélagique dans les régions de 

rem
ontée- 

d'eau 
profonde 

et 
les 

zones 
de 

divergence 
;
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- production secondaire pélagique 
, 

bilan énergétique au ni- 
trophique. 

Structure 
quantitative 

et 
qualitative des 

com
unau- 

tés de copépodes pélagiques dans différentes aires géographiques 
recherches 

de constantes 
écologiques 

- indice de stabilité des 
biom

asses - constitution élém
entaire - valeur calorifique - dé

term
ination des conditions trophiques et de l'état des communau

tés - étude fine des différents param
ètres de la production se

condaire en zone néritique 
: 

dynam
ique de population et produc

tion, 
respiration, 

croissance et reproduction.
Etude de la structure et du fonctionnem

ent de l'écosystèm
e ben- 

thique. 
Production, 

bilan 
et 

flux 
énergétique 

aux 
différents 

échelons. 
Dynam

ique 
des 

populations des espèces principales 
et 

cycles biologique in situ
. 

Budgets énergétiques - R
elations eau 

surnageante 
- 

sédim
ents 

- m
atière organique - bactéries - man

geurs de dépôts et filtreurs. 
R

elations m
eiofaune - prédateurs.

R
echerches 

en 
biologie 

cellulaire. 
C

ytologie ultrastructurale 
des D

inoflagellés libres et parasites.

STATION MARINE DE VILLEFRANCHE-SUR-M
ER

Etude de la dynam
ique des populations en m

icroécosystèm
es 

; 
biologie et écophysiologie du zooplancton et du phytoplancton 

; 
recherche sur les com

plexants d'origine planctonique dans l'eau 
de mer 

;
acquisition 

et 
traitem

ent 
statistiques 

des 
données océanogra

phiques 
;

biochem
ie des transferts trophiques 

; 
écologie du m

icrozooplancton 
; 

reproduction des organism
es m

arins.

STATION BIOLOGIQUE DE ROSCOFF
Etude des écosystèm

es benthiques de la M
anche en conditions na

turelles ou perturbées.
Etude d'écosystèm

es littéraux et estuariens (baie de M
orlaix) 

: 
rôle de phytoplancton, 

du m
icrophytobenthos, 

des bactéries, 
du 

m
icrobiotecton et de la m

eiofaune.
Etude des acides gras des m

icrovibrions m
arins.

Etude 
com

parée 
de 

chlorophycées 
m

arines des côtes 
fracaises se 

rattachant aux genres U
lothrix et U

rospora. 
Les résultats o b t e- - 

nus 
portent 

sur les m
odalités de reproduction en 

fonction des 
facteurs du m

ilieu.
Etudes 

des 
peuplem

ents 
d'algues benthiques de la M

anche et de 
l'A

tlantique-nord.
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UNIVERSITE DES SCIENCES ET 
TECHNIQUES DE LILLE

STATION MARINE DE WIMEREUX

Etude de 
11 hydrobiologie du 

détroit 
du Pas-de-C

alais, 
connais

sances 
physicochim

iques 
et 

productivités 
pélagiques 

(phyto- 
et 

zooplancton). 
Etude des peuplem

ents benthiques.

R
echerches m

olysm
ologiques dans les zones littorales proches de 

C
alais - D

unkerque (M
anche orientale).

Etude de la nocivité de différents polluants sur les chaînes a - 
lim

entaire.

AUTRES ETABLISSEM
ENTS

COLLEGE DE FRANCE

LASORATOIRE DE BIOLOGIE MARINE - CONCARNEAU

A
lim

entation des principales espèces benthiques d'intérêt écono
m

ique 
(m

orue, 
lieu noir, 

églefin, 
m

erlan, 
cardine) dans la zone 

géographique com
prise entre les Shetland et le golfe de G

ascogne.

INSTITUT OCEANOGRAPHIQUE, 
Paris

Etude de la toxicité de différents hydrocarbures arom
atiques 

polynucléaires sur le plancton.
R

echerches sur les processus d'adaptation à la lum
ière chez les 

copépodes  m
arins, 

(P
ontellidés). 

Influence 
du 

facteur lum
ière 

sur les m
igrations verticales de ces espèces.

R
echerches 

photochim
iques 

: 
étude 

de 
la phototransform

ation de 
certaines 

des 
fractions de la m

atière organique dissoute des 
eaux 

de m
er.
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German D
em

ocratie R
epublic

(E.A. 
A

rndt )
The 

long-term
 observations 

in the B
altic Sea of biological pa

ram
eters (chlorophyll, 

phytoplankton, 
prim

ary productivity, 
zoo

plankton) have been continued at the Institute of M
arine R

esearch 
of the 

Academy 
of Science 

of the 
GDR 

during 
1981 

at 
national 

and international standard stations.
In cooperation w

ith the Section of Biology of the W
ilhelm

-Pieck- 
U

niversity of Rostock in this program
m

e, w
hich fu

lfils aiso the 
requirem

ents in the fram
e of the B

altic Sea M
onitoring Program

m
e, 

of the HELCOM, 
aiso m

eteorological as w
ell as physical and che

m
ical param

eters have been m
easured.

A special program
m

e OEKEX 
'81 was carried out in spring 1981 

in 
the Arkona sea. 

Three w
eeks, 

starting just before the onset of 
the phytoplankton spring bloom

, 
physical, 

chem
ical and biologi

cal 
param

eters 
have 

been 
m

easured 
w

ith 
very high observation 

frequency (1
-3

 hours). 
Sim

ultaneously to this tim
e series e

cological 
experim

ents w
ere perform

ed, 
in w

hich the spring out
burst of the phytoplankton and the corresponding m

etabolic pro
cesses 

in 
the 

w
ater 

were 
studied 

in 
plastic 

bags.
The D

epartm
ent of M

arine Biology of the W
ilhelm

-Pieck-U
niversity 

Rostock 
continued 

the 
qualitative 

and 
quantitative analysis of 

the phytoplankton, 
zooplankton 

and zoobenthos 
sam

ples taken in 
connection w

ith the BMP of HELCOM. 
Furtherm

ore, 
qualitative and 

quantitative studies 
were 

undertaken 
on the phytoplankton and 

zooplankton in the G
reifsw

alder Bodden, 
at a few stations on the 

seaw
ard coast of Ruegen and at several stations in the M

ecklen
burg 

B
ight, 

Arkona Sea, 
Bornholm

 Sea and G
otland Sea in order 

to obtain inform
ation regarding the food available to the larvae, 

juveniles 
and 

adults 
of 

the 
Ruegen 

spring 
herring.

The 
Section 

of B
iology of the W

ilhelm
-Pieck-U

niversity Rostock 
aiso 

continued 
its 

work 
on 

the 
com

plex 
ecosystem

 
analysis 

of 
the chain of boddens south of D

arss-Z
ingst.

M
ain attention was paid to the follow

ing aspects:
- recording of m

eteorological, 
hydrological and biological pri

m
ary data (phytoplankton, 

zooplankton, m
icro- and m

acrophyto
benthos, 

m
eio- and m

acrozoobenthos).
- New insights on the reaction capacity of the system

 under the 
influence 

of different 
ammonium inputs are obtained in expe

rim
ents 

w
ith 

isolated 
parts 

of 
the w

ater 
colum

n 
in 

plastic 
bags 

(diurnal 
rhythm
 

of 
free 

ammonium 
content).
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Federal R
epublic of Garniar.y-
(3.Lenz)

Institut für M
eereskunde, 

K
iel

B
altic Sea 

(K
iel B

ight)

The regular sam
pling program

m
e for chem

ical and biological data 
including 

the 
m

easurem
ent 

of 
prim

ary 
production 

w
ithin 

the 
fram

ew
ork of the International B

altic Sea M
onitoring Program


me was continued at three fixed stations in K

iel B
ight.

The planktological 
group 

of the 
interdisciplinary Joint 

Re
search Program

m
e SFB 95 at K

iel U
niversity w

orking on 
'Inter

action betw
een sea and sea bed1 

confirm
ed, 

by em
ploying sedi

m
ent 

traps, 
earlier 

results 
that 

m
ost 

of the 
phytoplankton 

spring 
bloom

 sedim
ents uneaten to the bottom

 in the shallow
 

areas of the W
estern B

altic.
The 

population 
structure 

and 
dynam

ics 
of 

the 
three 

dom
inant 

copepod species in K
iel B

ight Pseudocalanus elongatus, 
C

entro
pages 

ham
atus 

and 
O

ithona 
sim

ilis was studied 
from

 late w
in

ter 
to 

early 
sum

m
er, 

show
ing 

the 
general 

predom
inance 

of 
young 

life stages aiso during 
the cold season before 

the on
set of the phytoplankton spring bloom

.
The 

population 
dynam

ics 
and 

biochem
ical 

com
position of the 

ctenophora Pleurobrachia pileus, 
one of the m

ain planktic pre
dators 

in 
the 

area, 
were 

investigated. 
Its 

irregular 
occur

rence was found to be closely correlated to the inflow
 of high

saline bottom
 w

ater into K
iel B

ight.
The interactions betw

een phytoplankton, 
bacteria and bacteria- 

grazing 
ciliates 

and 
other 

m
icrozooplankton 

were 
studied 

at 
the entrance of the highly eutrophicated Schlei Fjord. 

These 
field 

studies 
were 

supplem
ented 

by 
laboratory experim

ents on 
bacteria as food for ciliates.
A 

special 
study 

delt 
w

ith 
bacterial 

populations 
in 

neuston 
film

s sam
pled in the K

iel Fjord.
An investigation into the size structure of a zoobenthos com
m

unity 
was 

started 
as 

w
ell 

as 
a 

long-term
 com

paritive 
study 

on how clim
ate influences changes in m

acrobenthos populations 
in K

iel B
ight and the German B

ight 
(Southern N

orth Sea).
A

fter 
the catastrophic 

dam
age 

to 
the benthic 

fauna below
 the 

20 m depth contour this autum
n because of oxygen depletion and 

H„S form
ation, 

we started to trace the process of recoloniza
tion.

N
orth Sea and N

orth A
tlantic

M
akerel 

egg 
and 

larvae surveys were continued in the N
orth 

."fia and w
est of Ireland. 

Stom
ach content analyses of juveniles 

showed cannibalism
 in a high percentage.

The third cruise of RV 
'Poseidon' 

to the Portuguese shelf area 
was 

devoted 
to 

m
icrobiological 

work 
on 

different 
aspects 

of 
bacterial 

biom
ass 

and 
activity 

in the pelagic com
partm

ent of 
the ecosystem

.
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D
ata 

processing 
and 

interpretation 
of the 

two earlier plankto- 
logical cruises were continued. 

A com
parison betw

een daily pri
m

ary 
production 

by 
phytoplankton 

and 
respiration 

in 
the 

w
ater 

colum
n 

m
easured 

by 
the 

ETS 
m

ethod 
showed 

a 
production surplus 

of 3 8% in spring.
To 

m
easure 

the 
sedim

entation rate 
of particulate m

atter 
in 

the 
open A

tlantic for the first tim
e, 4 sedim

ent traps w
ere low

ered 
to 

a 
depth 

of 
110 

m and 
fixed 

to 
satellite-tracked oceanogra

phic 
drift 

buoys, 
w

hich w
ill be recovered after a driving 

tim
e 

of six m
onths.

B
iologische A

nstalt H
elgoland

Routine m
easurem

ents of hydrographical, 
chem

ical and biological 
param

eters have 
been continued at H

elgoland Roads (34° 11,3'N
 

07 
54,0'E

). 
Five tim

es a w
eek, 

tem
perature, 

salinity, 
nutri

ents 
(PO4, 

NO-j, 
NO^, 

NH^, 
SÍO2), 

yellow
 substances ( 1 G

elbstoff1 ) 
and 

biom
ass 

as 
organic 

carbon, 
derived 

from
 m

icroscopic counts 
(inverted m

icroscope), 
were m

easured.
In 

addition 
once 

a w
eek, 

bacterial 
num

bers 
(pour plate m

ethod) 
in 

the 
surface 

film
 and 

at 
a 

depth 
of 

1 
m w

ere determ
ined and 

BOD, 
TOC and surface tension m

easured. 
In the 1 

m sam
ples lum

i
nescent bacteria and oil degrading m

icroorganism
s were counted.

M
onthly cruises 

from
 H

elgoland to the estuaries of the Elbe Ri
ver, 

the 
Eider 

R
iver, 

and 
the 

W
eser 

R
iver 

for 
hydrographical, 

chem
ical 

and 
biological 

investigations 
have 

been 
continued.

The long-term
 

ecological studies on seasonal and spatial dis
tribution 

of 
N

octiluca 
m

iliaris 
in 

the 
German 

Bight 
have 

been 
continued. 

Seasonal 
fluctuations 

and annual 
abundance of this 

dom
inant dinoflagellate have now continously been recorded over 

a period of 13 years at H
elgoland Roads.

Seston 
and 

plankton 
distribution 

studies 
in 

the 
German 

Bight 
(east of 6 

25'E and south of 55° 
1 0 1 N) 

were 
continued. 

H
ori

zontal and vertical distribution of suspended particulate m
at

ter 
and 

phytoplankton 
stocks 

was 
m

easured 
during 

two 
cruises 

w
ith 

R.V. 
'G

auss' 
from
 

the 
German 

H
ydrographic 

Institute.
76 stations w

ere visited from
 12-21 

June, 
73 stations 

from
 17-24 

A
ugust, 

1981. 
The latter cruise covered a red tide occurrence 

caused by the dinoflagellate Ceratium
 furca.

Ecological studies in the 
'K

önigshafen', 
a sem

i-enclosed em
bay- 

m
ent 

of 
the 

wadden 
sea 

of Sylt 
(Germ

an 
B

ight) 
were 

continued. 
Seston, 

phytoplankton 
and m

esozooplankton 
com

ponents were 
ana

lyzed together w
ith hydrographical param

eters (tem
perature, 

sa
linity, 

nutrients, 
oxygen) 

in the course of the year. 
In addi

tion, 
the oxygen consum

ption of m
esozooplankton com

m
unities was 

studied.
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Iceland

Phytoplankton 
(Th. 

T
hórdardóttir)

The 
work 

on 
phytoplankton 

and 
prim

ary 
production 

in 
Icelandic 

w
aters 

was 
conducted 

much 
along 

the 
sam

e 
lines 

as 
in 

previous 
years. 

The m
onitoring of prim

ary production and Chi a_ in May - 
June and A

ugust in coastal and oceanic w
aters around Iceland was 

carried 
on. 

Sim
ilarly, 

the 
repeated m

easurem
ents during early 

spring 
on 

the 
spaw

ning 
and 

hatching 
grounds 

off 
the 

south 
and 

w
est coasts were continued. 

At Isafjardardjúp and off the island 
of G

rim
sey w

eekly 
sam

ples 
for Chi _a m

easurem
ents and quantita

tive analysis of phytoplankton w
ere collected. 

B
esides these mo

nitoring 
program

s 
prim

ary production and Chi 
a_ was m

easured in 
late May 

in the w
aters 

off the 
southeast 

and 
east 

coasts and 
the follow

ing east coasts 
fjords: 

B
erufjördur, M

jóifjördur and
Seyóisfjordur.
D

uring 
the 

spring 
cruises 

27 
P/I 

curves w
ere 

constructed 
for 

phytoplankton from
 different localities and at several stations 

com
parison betw

een j^n situ and incubator productivity was m
ade. 

In 
total 

2500 and 600 m
easurem

ents on prim
ary productivity and 

Chi a. were made respectively.

Zooplankton 
(I. 

H
allgrim

sson)
Prom A

pril to June regular zooplankton sam
pling was carried out 

in Icelandic w
aters both inshore and offshore; 

totally 394 sta
tions w

ere w
orked. 

These surveys wera in general continuation 
of previous sam

pling and included observations of fish eggs and 
larvae as w

ell as shrim
p larvae.

The sam
plings were carried out w

ith Henseli and Juday nets, 
Ice

landic High Speed Sam
plers and G

ulf III sam
plers. 

Furtherm
ore, 

experim
ental zooplankton pum

ping from
 various depths was worked

As 
previously 

fish 
larvae 

sam
pling 

was 
aiso 

carried 
out 

in 
spring in the Irm

inaer Sea and in East-G
reenland w

aters.
The 

continuous 
plankton 

survey 
betw

een 
R

eykjavik 
and 

New 
York

and 
R

eykjavik 
and 

Sule 
Skerry, 

worked 
in cooperation 

w
ith 

the 
Institute 

for 
M

arine 
Environm

ental 
R

esearch, 
Plym

outh, 
were 

still in progress.
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Ireland
(B. 

McK. 
Bary and M

.M
. 

Parker)
1. 

D
epartm

ent of Fisheries & Forestry
C

ollection of observation 
and data on m

arine algal bloom
s con

tinues 
(see details in A

dm
inistrative Report to M

EQC).
2. 

U
niversity C

ollege, 
G

alw
ay; 

Faculty of M
arine Science.

a) 
D

epartm
ent of Zoology, 

Benthos Research Team.
Extensive and intensive studies of hard and soft bottom

 benthos 
in 

Galway 
Bay 

and 
K

insale continued, 
w

ith particular attention 
being paid to the biology and autecology of key species.
The 

team is 
participating 

in 
the 

EEC's 
COST 

Project 
47 

on 
coa

stal 
benthic 

ecology. 
An 

investigation 
on 

colonisation 
of 

the 
seabed 

by 
the 

cucum
ariae 

N
eopendactyla 

m
ixta, 

in 
association 

w
ith 

m
em

bers 
of 

the 
O

ceanography 
and 

M
icrobiology 

D
epartm

ents 
continues.

b) 
D

epartm
ent of M

icrobiology
M

embers of the D
epartm

ent are participating in cruises organised 
by 

the 
Scottish 

M
arine 

B
iological 

A
ssociation 

& 
H

erriot-W
att 

U
niversity 

Edinburgh, 
in 

order 
to 

study 
m

etabolic 
activity 

of 
deep-sea benthos, 

concentrating on heterotrophic oxygen uptake.

c) 
D

epartm
ent of O

ceanography
B

iological O
ceanography in the D

epartm
ent of O

ceanography, 
U

ni
versity 

C
ollege, 

G
alw

ay, 
is 

based 
on 

sim
ultaneous 

sam
pling 

of 
zoo- 

and 
/or 

phyto-plankton and the chem
ical 

and physical 
pro

perties 
of the w

aters of bays and estuaries along the w
estern 

and 
southern 

Irish 
coasts. 

R
esearch in hand concerns 

fluctua
tions 

in 
numbers 

and 
environm

ental 
relationships 

of 
Calanus 

fin
m

archicus and C.helqolandicus: 
occurrences of fish larvae in oceanic and

neritic waters and their relations to water properties; and planktonic in
dicators of two-way flow through a strait. 

Phytoplankton, with emphasis 
tow

ards 
red-tide, 

is 
studied 

off 
the 

south 
coast 

and 
in 

the
Shannon estuary. 

A study in w
hich prim

ary productivity w
ill be 

com
pared for three differing kinds of environm

ental conditions, 
is com

m
encing.

A series of papers is in press by Y
ip, 

Shuet Li 
on the biology 

and 
relationships 

to oceanographic 
conditions 

of 
Pleurobrachia 

pileus and other Ctenophora of w
estern Irish w

aters.

3. 
Shellfish Research Laboratory, 

Carna, 
Co. 

Galway
Exam

ination 
of oceanographic 

conditions 
related 

to algal bloom
 

events on the Co. 
Galway coast continues. 

Q
ualitative and quan

titative 
estim

ates 
of 

seasonal 
abundance 

of 
phytoplankton 

and 
of m

olluscan bivalve larvae continue.
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N
etherlands

No report received.

Norway

(G.Berge )

1. 
Institute of M

arine R
esearch, 

Bergen and 
B

iological Station Fladeviqen, A
rendal.

1.1 
Phytoplankton

1.1.1 
The m

onitoring of prim
ary production and standing stocks

of phytoplankton of the coastal banks off w
estern and nor

thern 
Norway 

continued 
for 

the 
6th 

year, 
covering 

the 
spring 

season 
three 

tim
es 

at 
six sections across the N

orw
egian econo

m
ic zone. 

The results are being com
bined w

ith the previous ma
terial in a study of the annual prim

ary production and its fluc
tuations. 

The 
study 

constitutes 
a 

com
ponent 

of 
a 

biological 
baseline 

and 
m

onitoring 
study 

related 
to 

the 
oil 

exploitation 
programme 

on 
the 

shelf. 
The 

follow
ing param

eters are included: 
prim

ary production rates, 
chlorophyll _a, 

hydrography, 
nutrients 

and zooplankton. 
T

urbidity and chlorophyll in vivo fluorescence 
were 

continuously 
recorded 

at 
the 

5 
m 

level 
(IM

R).
1.1.2 

A long-term
 program

m
e 

on environm
ental 

conditions in 
the 

N
orw

egian fjords 
(IM

R) was continued. 
About 30 fjords a -

long the w
hole N

orw
egian coast were surveyed in Novem

ber - De
cem

ber 
and 

sam
ples 

for 
analysis of nutrients, 

oxygen, 
salinity 

and 
tem

perature 
were collected 

(IM
R). 

A
li data have been ana

lyzed using a com
puter program

 designed in 1980.
1.1.3 The study of the phytoplankton and its prim

ary production 
at the ice edge in 

the B
arents Sea was continued in 1981.

In order to get an idea of the seasonal variationo, 
three crui

ses were carried out in 1981, 
one in early M

ay, 
one in June-July 

and one in mid A
ugust. 

On the phytoplankton field w
ork, 

em
pha

sis 
was 

put 
on 

determ
ining 

light-photosynthesis 
relationships 

for natural phytoplankton populations for the different seasons. 
This 

study 
is 

part of an interdisciplinary program
 designed to 

investigate 
the biological 

production 
processes 

in this im
por

tant fishing areas.
1.1.4 

E
ffects 

of 
Ekofisk 

crude 
oil 

on 
phytoplankton 

has 
been

studied 
on 

diluted 
natural 

populations 
and 

on 
unialgal 

cultures 
(BSF ) .

1.1.5 
N

itrate, 
ortophosphate, 

chlorophyll 
a_ and 

fixed sam
ples 

of phytoplankton are analyzed from
 stations along the hy

drographical section Torungen - H
irtshals i Skagerrak 

(BSF).

1.2 
Zooplankton

1.2.1 At 6 perm
anent oceanographic stations along the coast 

the 
routine 

sam
pling 

of 
zooplankton by Juday 

36/180 m nets 
continued. 

Zooplankton volum
es, 

species com
position and stages 

developm
ents are recorded.
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1.2.2 As 
a com

ponent of the Joint C
oastal 

C
urrent 

Program
m

e as 
w

ell 
as the B

iological 
B

aseline and M
onitoring Program

m
e

(se 1.1.1) 
related to oil exploration and exploitation north of 

N 62°, 
zooplankton sam

pling was made in duplicate at 26 stations 
on five sections across the shelf. 

The stations w
ere each ope

rated 3-5 tim
es during the year. 

A
dditionally, 

once a week ver
tical hauls 200-0 m and 50-0 m were made from

 w
eather ship "Ami" 

at N
71°30' 

and E 19°00'. 
The m

aterial was worked as for 1.2.1.
1.2.3 A study of the zooplankton at the ice edge in the B

arents 
Sea was started in summer 1979. 

This study is part of an
interdisciplinary program

m
e 

designed to 
investigate 

the biolo
gical 

production processes 
in 

this im
portant 

fishing area 
(See 

1.1.3). 
(In 1981 

approx. 
640 zooplankton sam

ples were taken at 
240 stations ) .
1.2.4 

An 
interdisciplinary 

program
m

e 
designed 

to 
investigate 

the survival 
of and 

feeding in cod larvae was started in
1975 

and 
continued 

in 
1981, 

w
ith special 

em
phasis 

on 
the 

fee
ding of larvae in relation to the distribution of food organism

s 
An i_n situ particle rate m

eter has been used in the study of the 
sm

all scale distribution of zooplankton organism
s.

1.3. 
Ichthyoplankton

1.3.1  
A

li 
fish eggs and larvae collected by the Institute since 

1976 have been identified and recorded. 
This is partly a 

com
ponent 

of 
a 

biological 
baseline 

and 
m

onitoring 
program

m
e 

preceding 
the 

planned 
oil 

exploitation 
program

m
e 

on 
the 

shelf 
north of 62°N, 

(see 1.1.1 
and 1.2.2). 

The recordings aiso go 
tow

ards an increased know
ledge about spaw

ning seasons and beha
viour 

of 
the 

larvae 
of 

different 
fish 

species. 
About 

1 3 
500 

sam
ples have been worked up since 1976.

2.____
U

niversity of Bergen.
Institute of M

arine Biology
2.1 

Studies in the land-locked fjord system
 lindâspollene have

continued, 
w

ith particular em
phasis on controlled expe

rim
ents in plastic enclosures on the pelagic system

. 
Param

eters 
have 

been 
estim

ated 
for' the m

athem
atical m

odel 
of the dynam

ics 
of the system

, 
w

hich is under verification.
2.2 

C
ritical 

assessm
ent 

of 
phytoplankton 

production 
estim

ates 
has continued. 

Coverage of another spring season in K
ors-

fjorden 
has 

extended 
know

ledge of annual variations in the ti
m

ing, 
m

agnitude 
and 

com
position 

of 
the 

spring 
phytoplankton 

bloom
. 

A
nalyses 

of 
chlorophyll 

in w
ater 

sam
ples 

and in size- 
selected zooplankton have dem

onstrated the im
portance of larval 

form
s (B

alanus) 
as grazers during the spring bloom

, w
hile holo- 

plankton 
(C

alanus ) 
is 

m
ore 

effective 
after 

the 
bloom

.
2.3 

Studies are being carried out 
on the local 

distribution 
and com

position of the zooplankton in the w
est N

orw
egian
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coastal 
area, 

w
ith 

the 
aim
 

of 
estim

ating 
the 

extent 
to 

-which 
plankton 

is 
advected 

from
 

one 
w

ater 
m

ass 
to 

another.

D
epartm

ent of Fisheries Biology
2.4 

In a landlocked 
fjord, 

L
indáspollen, 

studies on eggs and 
larvae of herring have been continued in order to assess 

the stock size and the reproduction of the herring stock in the 
area.

3. 
N

orwegian Institute for W
ater R

esearch NIVA O
slo.

3. 1 
Phytoplankton
W

ithin the fram
ew

ork of the N
ational Pollution M

onitoring 
Program

m
e levels of C

hlorophyll a_ has been used to indicate the 
degree of eutrophication in several polluted fjords. 

Q
uantita

tive 
phytoplankton 

sam
ples 

w
ere 

collected 
in 

some 
of 

these 
fjords.
Extensive 

prim
ary 

production 
m

easurem
ents 

(Carbon 
14) 

coupled 
w

ith autom
atic recording of chlorophyll 

fluorscense 
(V

ariosense) 
have taken place in connection w

ith baseline studies in the fu
ture 

recipient 
for 

petrochem
ical 

industry 
at K

arsto, 
south-w

e
stern Norway.

3.2 
B

enthic com
m

unities
R

egistration 
of 

shore 
and 

shallow
 w

ater 
com

m
unities 

by 
diving 

were 
routinely 

applied 
in 

recipient 
investigations 

und 
m

onitoring. 
Lower lim

it of benthic 
algal grow

th has been used 
to 

characterize 
the 

mean 
light 

conditions. 
Structure 

of soft 
bottom

 fauna have aiso been studied at several of the localities 
selected for the above m

entioned N
ational M

onitoring Program
m

e. 
Stereophotography 

at 
fixed sites down to 

30 m took place tw
ice 

a year in two fjords partly relived from
 pollution.

4_____U
niversity of O

slo
Institute of M

arine Biology and Lim
nology

4.1 
Phytoplankton
Investigations were continued in the follow

ing areas:
4.1.1 

Diatom
 m

orphology and taxonom
y (G

.R. 
H

asle, 
E. 

Syvertsen)
4.1.2 U

ltraplankton flagellates 
(J. 

Throndsen).
4.1.3 

D
inoflagellate 

taxonom
y 

and 
fine 

structure; 
red 

tides,
(K. 

Tangen ) .
4.1.4 C

arotenoids of D
inoflagellates and Euglenophytes (T.B

jorn- 
land )
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4.1.5 C
occolithophora physiology (O

.K
. A

ndersen, 
E. 

Paasche)
1 5

4.1.6 N
itrogen turnover in coastal w

aters: 
N 

investigations
(E. 

Paasche, 
S. 

K
ristiansen).

4.1.7 E
ffects of oil pollution on phytoplankton com

m
unities (S. 

K
ristiansen, 

J. 
Throndsen, 

in cooperation w
ith staff at 

the U
niversity of B

ergen).

4.2 
Zooplankton

4.2.1 D
escription of a divided neuston sam

pler was published
(Schram

, 
Svelle 

& 
O

psahl, 
Sarsia 

66 
(4)).

4.2.2 Studies were continued on the occurrence of adults and 
developm

ental stages of the eye-m
aggot 

(Lernaenicus sprat
tae ) of the sprat 

(Schram
).

4.2.3 M
orphological and biological studies were carried out on 

the subspecies A
glantha digitale digitale 

(O
.F. 

M
üller)

and 
rasea (Forbes) 

in the O
slofjord 

(student, 
B

eyer).
4.2.4 Feeding habits and enzym

e polym
orphism

 in O
slofjord popu

lations of Thysanoessa raschii and M
eganyctiphanes norve

gica were investigated (Fevolden).
4.3  

Phytobenthos
Investigations were continued in the follow

ing areas:
4.3.1 

Taxonomy and life histories of red algae (J. 
R

ueness).
4.3.2 A

utecological studies of algae in the O
slofjord 

(J.R
ue

ness ) .
4.3.3 A survey of the distribution of Lam

inaria in N
orth Norway

was 
initiated 

(K. 
Sivertsen, 

J. 
R

ueness).

4.4 
Zoobenthos
Investigations w

ere continued in the follow
ing areas:

4.4.1 
B

iological 
interactions 

(predation, 
com

petition, 
succes

sion) 
as 

background 
noise 

in 
biological m

onitoring stu
dies (J.S. 

Gray and collaborators).

4.4.2 Factors controlling com
m

unity structure in a benthic com
m

unity of soft-sedim
ents in O

slofjord (J.S
. G

ray).
4.4.3 C

lassification and dynam
ics of benthic anim

al com
m

unities 
in O

slofjord 
(students, 

G
ray).

4.4.4 R
eproduction biology, 

population strategy, 
energy budget 

and production of various polychaetes (students, 
G

ray,
Schram

) .
4.4.5 M

ethodological and ecological studies of soft bottom
 fo

ram
inifera 

(students, 
B. 

C
hristiansen, 

B
eyer).
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4.4.6 E
ffects of epibenthic m

acropredators on com
m

unity struc
ture were studied by m

eans of enclosure cages in eutro-
phicated 

shallow
 w

ater (J.A
. 

Berge & I.H
. 

H
esthagen).

4.4.7 The effect of eutrophication and pollution on the struc
ture of fish com

m
unities in the O

slofjord is currently un
der investigation. 

A
iso covered are aspects of the general bi

ology 
of: 

G
obius 

niger, 
Ammodytes 

tobianus, 
Lycenchelys sarsi, 

Lycodes vahlii gracilis and Enchelyopus cim
brius 

(R.D.M
. 

N
ash,

a Royal Society Fellow
).

5 .____U
niversity of Trom

ss
M

useum of Tromso
5.1 

Phytoplankton
5.1.1 

The m
onitoring of standing stocks of phytoplankton in 

Skjom
enfjord, 

N
orthern Norway, 

after the building of a
hydroelectric power 

plant 
(H. 

Chr. 
E

ilertsen). 
This is part of 

a long-term
 study to assess the potential effects of regulating 

freshw
ater on the m

arine ecosystem
 in a fjord.

5.1.2 Phytoplankton species succession, 
abundance and dynam

ics
of 

grow
th 

in 
B

aisfjord 
(H. 

Chr. 
E

ilertsen).

5.2 
Zooplankton

5.2.1 The m
onitoring of standing stocks of zooplankton in Skjo- 

m
enfjord, N

orthern Norway, 
after the building of a hydro

electric 
power 

plant, 
including 

the 
interaction of zooplankton 

w
ith hyperbenthos (N. 

J. 
Sands).

5.3 Zoobenthos
5.3.1 M

onitoring of hard-bottom
 fauna in 8alsfjord, 

N
orthern Nor

way, w
ith special em

phasis on effect of sedim
entation 

(B. 
G

ulliksen).
5.3.3 E

ffect of pollution on benthic com
m

unities in the Tromso 
area (B. 

G
ulliksen, 

B. 
H

olte, 
K

-J. 
Jakola).

5.3.4 M
apping of hard-bottom

 com
m

unities around the coasts of 
Spitsbergen and B

jarnoya (B. 
G

ulliksen, 
O.K. 

Sandnes).

Institute of Biology and G
eology.

Zooplankton
Ecological studies on the zooplankton com

m
unity of B

alsfjorden, 
first 

began in 
1976, 

are being continued. 
The life cycles 

and 
seasonal 

biochem
ical 

cycles 
of 

the 
dom

inant 
species 

have 
been
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investigated. 
W

ork 
is 

progressing ora exam
ining the overw

inte
ring 

and 
reproductive 

strategies. 
This work has, 

w
here possi

ble, 
been carried out w

ith regard to relating changes and fluc
tuations 

to 
those 

of 
the 

physical 
environm

ent 
(e.g. 

incident 
light, 

hydrography, particulate m
atter) 

and to those of the phy
toplankton 

(in 
cooperation 

w
ith 

the 
phytoplankton 

w
orkers). 

(C
.C

.E. 
H

opkins, 
S. 

Falk-Petersen, 
K. 

Tands, 
S. 

G
ronvik).

Studies 
of 

zooplankton 
sound 

scattering 
layers, 

chiefly 
k

rill 
(euphausiids), 

in 
N

orth N
orw

egian 
fjords are being carried out 

w
ith 38 kHz and 120 kH

zechosounder 
coupled to a digital echo

integrator. 
The trophodynam

ic and behavioural interactions be
tw

een k
rill SSLs and fjord fish are aiso being exam

ined. 
(C.C.E. 

H
opkins, 

S. 
E

alk-Petersen, 
F. 

Pettersen).
A 

long 
range 

research 
and 

developm
ent 

program
 was 

started 
in 

1974 at the Royal N
orw

egian C
ouncil for S

cientific and Industri
al 

R
esearch 

(SINTEF) 
of 

the 
U

niversity of Trondheim
 

under 
the 

title 
"H

avbiom
odeller" 

(translation: 
'O

cean 
B

iom
odels"). 

The
goal of this program

 is to establish m
athem

atical m
odels of the 

m
arine 

echosystem
 

of the 
B

arents 
Sea. 

The m
odel 

consists 
of 

sub-m
odels describing physical and chem

ical oceanography, 
grow

th 
and distribution of phytoplankton and zooplankton, 

and the state 
and m

igratory pattern of the m
ain fishing stocks. A prelim

inary 
m

odel has been developed for zooplankton; 
the experim

ental work 
necessary to provide appropriate data for it is being carried out 
in Trom

sa. 
At present work is being focused on the ingestion and 

digestion sub-m
odels, 

and grow
th rates as functions of tem

pera
ture and food concentration and quality, 

for Calanus finm
archi

cus 
(K

.S. 
Tande, 

C.C.E. 
H

opkins).

Fish
Research 

was 
started 

to 
exam

ine 
the 

im
portance 

of zooplankton 
in the diet of capelin 

(M
allotus villosus) 

in B
alsfjorden. 

The 
grow

th of capelin is being exam
ined in relation to seasonal chan

ges in the physical 
environm

ent, 
and food quality and quantity 

in the fjord. 
(C

.C
.E. 

H
opkins, 

student).

H
yperbenthos

The 
population 

dynam
ics, 

production, 
and 

ecological 
energetics 

of the deep-w
ater prawn (Pandalus borealis ) 

is being studied in 
B

alsfjorden. 
(C

.C
.E. 

H
opkins, 

2 students).

Zoobenthos

Investigations 
on 

the 
bottom

 
fauna of the 

B
arents 

Sea 
and 

the 
Spitsbergen area. 

(E. 
O

ug).
Population dynam

ics of M
acoma calcarea (E. 

Oug, 
student).

System
atics 

and 
zoogeography 

of 
the 

Terebellom
orpha 

(Polychaeta) 
(Torleif H

olthe).
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Investigations on the deep sea fauna of the N
orw

egian Sea ( Tor- 
leif 

H
olthe and collaborators).

Zoogeography of the Echinoderm
a of N

orth Norway 
(T.H

olthe, 
stu

dent)
Population 

dynam
ics 

of 
Pectinaria 

hyperborea 
in 

B
alsfjorden, 

N
orth Norway (T. 

H
olthe, 

student).
R

eproduction and larval developm
ent of echinoderm

s, 
particular

ly star-fishes 
(I.-B. 

Falk-Pe tersen).
R

eproduction and larval developm
ent of sea urchins 

(S. 
Lonning 

V
ader, 

I.-B. 
Falk-Petersen, 

W. 
V

ader, 
1 

student).

Fish developm
ent

F
ertilization and early developm

ent of m
arine fishes 

(cod, 
flat

fishes) are studied by m
orphological 

(including EM) and physio
logical 

m
ethods 

(S. 
Lonning 

V
ader, 

J. 
Sundet, 

E. 
K

jorsvik, 
1 

student ) .

6. 
U

niversity of Trondheim
6.1 

Phytoplankton
6.1.1 

V
ariations in grow

th rate and fluorescence of m
arine 

planktonic diatom
s exposed to Ecofisk crude oil in out

door 
dialysis cultures w

ere studied. 
(E. 

N o s t H
egseth in coo

peration w
ith D

r. 
Ing. 

K. 
0stgaard).

6.1.2 O
bservations on the phytoplankton distribution in the 

Trondheim
sfjord, w

ith special em
phasis on the first spring

bloom
, w

ere continued. 
(E. 

N
est H

egseth).
6.1.3 M

etabolism
 of 3-1,3 glucans in diatom

s (S. M
yklestad, 

K. 
W

aarum) .
6.1.4 E

ffects on grow
th rate and chem

ical com
position of Skele-' 

tonem
a when adapting to different light intensities and

photoperiods, 
and the com

bined effect of sun/shade adaption and 
nutrient deficiency (E. 

Sakshaug).

6.2 
Zooplankton

6.2.1 A report on the chem
ical com

ponents of C
alanus 

finm
archi

cus 
has 

been 
prepared 

(L. 
Jorgensen).

6.2.2 Use of energy by C
alanus finm

archicus (L. 
Jorgensen).

6.2.3 Zooplankton kept in dialysis cham
bers (L. Jorgensen)

6.2.4 G
razing of C

alanus 
finm

archicus on diatom
s in dialysis 

culture. 
(L. 

Jorgensen ) .
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6.2.5 Carbon and nitrogen expenditure in eggs and larvae of cod
(Gadus m

orhua ) 
(L. 

Jorgensen).
6.2.6 R

outine sam
pling of zooplankton once a m

onth by Nansen 
75/180 -um net continued at three oceanographic stations

in Trondheim
sfjorden 

( 
J.-A

. 
Sueli, 

T. 
Strom

gren).
6.2.7 M

ethods 
for biochem

ical genetic identification of plank
tonic fish eggs 

(w
ith special em

phasis on gadoids) by dia
gnostic enzym

e loci have been developed and applied (J. 
M

ork, 
G. 

Sundnes ) .

6.3 
Phycobenthos

6.3.1 
E

ffects of heavy m
etals (Cu, 

Zn, 
Pb, 

Hg and Cd) 
on the 

shell grow
th of M

ytilus edulis. 
Tem

perature strategies
of A

scophyllum
 nodosum

. 
(T. 

Strem
gren).

6.4.2 Taxonomy 
and occurrence of Scandinavian and A

rctic turrid 
prosobranchs are studied. 

(J.-A
. 

Sneli, 
0. 

Stokland)
6.4.3 Investigations on the bottom

 fauna assum
ed to be affected 

by the activity of a paper pulp 
factory in the inner

Trondheim
sfjord (J.-A

. 
Sneli, 

0. 
Stokland).

6.4.4 Biology of Cancer Pagurus on the coast of M
ore 

(J.-A
.Sne

li, 
G. 

Sundnes, 
A.K. 

W
oll).

Poland
(K. 

Siudzirtski)

Sea Fisheries Institute, 
Gdynia

B
altic

In 1981 
plankton and benthos studies were continued as follow

s:
1. 

P
h

y
to

p
la

n
k
to

n
- 

Study of seasonal changes of prim
ary production and di

stribution 
of 

chlorophyll 
in 

the 
Gdartsk 

Bay.
- 

Seasonal changes of vertical distribution, 
abundance and 

phytoplankton species com
position in euphotic layer of 

Gdartsk Bay.
2. 

Z
o
o
p
la

n
k
to

n
- 

Seasonal changes of species com
position and abundance at 

different layers of Gdartsk Say
- 

M
a
c
ro

b
e
n
th

o
s

- 
D

istribution, 
biom

ass, 
abundance and species com

position 
of benthic organism

s in dependence of bottom
 substrate,

- 
energetic 

value 
of 

some 
benthic 

species.
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In July 1981 
a com

plex ecological survey was conducted aboard 
r/v "Professor Siedlecki" in the Southern B

altic
- 

to find out the real and existing state and the m
ain source 

of pollution in the Polish econom
ic zone;

- 
to attem

pt and to define the influence of pollution on the 
health of fish stocks in general and on the actual diseases 
in particular.

The 
area 

w
ithin 

the 
w

hole 
Polish 

econom
ic 

zone 
were 

covered 
w

ith the grid 
of over 100 stations by r/v "Professor Siedlecki" 

9 - 29 July 1981-
The m

ain groups of observations were as follow
;

- 
m

eteorological: 
standard 

observations 
and 

diurnal 
mean

concentration 
of dust

- 
physical and chem

ical oceanography: 
T, 

S, 
0, 

P 
nitrates, 

n
itrites, 

amoni 
and silica, 

fluorine, 
suspended 

m
atter, 

transparency, 
organic m

atter and nannoseston;
- 

biological oceanography: 
chlorophyll, 

phytoplankton, 
zoo

plankton, 
ichtyoplankton, 

benthos 
and 

m
eiofauna 

as 
w

ell 
as bacteria and viruses were investigated.
The outstanding prelim

inary result was the absence of m a - 
crobenthos 

and 
m

eiofauna 
in 

the deep 
regions /G

dartsk 
and 

Bornholm
 

D
eeps/ 

w
here 

the 
oxygen 

contents 
of 

the 
bottom

 
w

aters 
w

ere 
low 

and t^S 
was 

present 
in 

the 
bottom

 sedi
m

ent ; 
~

- 
fishery 

research: 
fish 

biology /sprat, 
herring and cod

predom
inantly/, 

their state of health, 
and stock assess

m
ent by m

eans of hydroacoustic m
ethods.

Sprat and herring were healthy, 
but cod and some other 

dem
ersal species showed some signs of sickness, 

the nature 
of origin is still unknown;

- 
pollution research: 

heavy m
etals: 

Hg, 
Pb, 

Cu, 
Zn, 

Cd and
others /in atm

ospheric dust, 
w

ater, 
sedim

ent and 
fishes/ 

pesticides 
/in 

the 
Ci^h 

f^
, 

liver 
and 

m
eat/ 

radioactive elem
ents - Cs 

, 
Sr7 

, 
Ra

petroleum
 hydrocarbons

m
ustard gas /sedim

ent and fishes/
fluorine /w

ater, 
sedim

ent/
There w

ere no traces of m
ustard gas and the concentration 

of fluorine was close to norm
al.

High concentrations of hydrocarbons w
ere noted and patchi

ness 
in 

their 
distribution 

was 
observed 

in 
the 

coastal 
zone, 

near river m
ouths and big cities.

D
ata processing and elaboration is to be com

pleted by the 
end of Septem

ber 1982.
A

ntarctic
In 1981 

r/v "Prof. 
Siedlecki" has participated in the BIOM

ASS- 
FIBEX PROGRAM.
The 

com
position 

and 
biom

ass 
of 

phyto- 
and 

zooplankton 
as 

w
ell 

as  respiration intensity of some phytoplankton feeders were stu
died. 

'
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Life 
cycle 

of 
Euphausia 

superba 
and 

social 
behaviour 

of 
krill 

were 
studied 

ori thé base 5T 
previous 

r/v 
"Prof. 

Siedlecki" 
ex

peditions .

A
griculture Academy in Szczecin

- 
B

iological capacity of the B
altic coastal zone

- 
distribution and ecology of B

altic m
eiofauna

- 
production of pelagic zone in the Southern B

altic
- 

Dynam
ic of Southern B

altic benthos biom
ass.

Institute of O
ceanography of the Gdartsk U

niversity

Changes in the coastal 
biocenosis under the m

an-kind pressure.
- 

field studies at stations about 4 profiles in the Gdartsk Bay
- 

experim
ental w

ork: 
influence of some physico-chem

ical para
m

eters 
on 

the 
rate 

of 
photosyntesis 

of 
algae

In the southern Spitsbergen /H
ornsund/ studies were carried out 

on :
- 

dynam
ic of coastal ecosystem

, 
exchange of organic m

atter be
tw

een sea and land,
- 

continuation of studies on dynam
ic of am

phipods and their 
calorific value.

U
niversity of Gdartsk, 

D
epartm

ent of Plant Physiology
Growth 

responses 
of 

Scenedesm
us 

Quadricauda to oil pollution.
The 

influence 
of 

w
ater 

extracts 
from

 
the 

fuel 
oil 

L2 
on 

some- 
physiological 

processes 
in 

Scenedesm
us 

Q
uadricauda 

grow
ing 

in 
laboratory 

conditions 
was investigated. 

It 
was 

stated 
that 

in 
the 

presence 
of 

oil 
extracts, 

the 
cell 

num
ber, 

chlorophyll 
a_ 

content 
and biom

ass production m
arkedly decreased. 

These
effects were m

ore distinct w
ith the increasing concentration of 

extracts. 
A 

qualitative 
and 

quantitative 
analysis 

showed 
the 

presence of 14 various arom
atic hydrocarbons in the investigated 

oil extracts.
The 

influence 
of 

some 
grow

th 
regulating 

substances 
om m

arine 
algae.
The action of exogenously applied gibberellins A^ and A? on the 
unicellular algae C

hlorella vulgaris, 
Scenedesm

us quadricauda 
and D

ictyosphaerium
 pulchellum

 was investigated. 
The algae were 

isolated from
 the natural baltic phytoplankton. 

In the presence 
of either ^ibberellic ac^d or gibberellin 

at a concentration 
of 1 

mg/dm 
and 10 mg/dm 

a grow
th stim

ulating effect and prom
o

tion 
of 

biom
ass 

production 
was 

noted. 
It 

was 
aiso 

stated 
that 

the 
investigated 

algae 
may 

be 
a significant source of ex

cretion of endogenous gibberellins into the m
edium

. 
Substances 

of cytokinin 
activity 

were isolated 
from

 the natural sea w
ater
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collected from
 the Puck Bay of the B

altic Sea. 
che high biolo

gical 
activity 

of 
the 

isolated 
substances 

suggests 'their 
pos

sible 
im

portance 
in 

the 
ecological 

relationships 
of m

arine or
ganism

s.Institute 
of 

O
ceanology, 

Polish 
Academy 

of 
Sciences,

Sopot ■
No report received.

Portugal
(T. 

Neto and A. 
R

ibeiro C
ascalho)

INSTITUTO NACIONAL DE INVESTIGATA DAS PESCAS: 
Lisboa

Upkeep 
of 

the 
phytoplankton 

cultures 
stock 

(phytoflagel1 ates, 
diatom

s, 
dino flagellates,C

hlorophyceae, 
developm

ent 
of 

ten 
to 

tw
enty 

litre 
m

onoalgal 
cultures 

to 
feed 

the 
zooplankton 

stock 
cultures.
Studies on productivity w

ith phytoflagellates and C
hlorophyceae.

Studies on the nutritional value of the phytoplankton cultures.
Study 

of 
a 

red 
w

ater 
in 

Lisbon 
coast 

M
ay-Julv 

1981.

Study of phytoplankton integrated in the program
 ^Environm

ental 
study 

of the 
Tejo estuary" 

coordinated by Com
issao N

acional 
de 

A
m

biente 
(M_a. Teresa M

oita).

Upkeep of the zooplankton cultures stock 
(copepods and rotifers)

Production 
experim

ents 
w

ith 
the 

rotifer 
B

rachionus 
p
licatilis 

in 
five 

litre 
aquaria 

using 
yeats 

and 
alive 

m
icroalgae.

D
evelopm

ent 
of bigger 

volum
es 

of B
rachionus culture 

(tw
elve 

to 
sixty litre) 

to give as food 
for A

quaculture.
Food quality experim

ents w
ith Tigriopus brevicornis usina m

icrn- 
algae and terrestrial vegetables. 

' 
~

Study 
of 

ichtyoplankton 
related 

w
ith 

Sardina 
pilchardus 

(W
.) 

spaw
ning 

and 
breeding 

areas 
betw

een 
Cabos 

Espichel 
and 

Sardae 
(M

a.Teresa R
odrigues and Franciska V

arela).
Study 

on 
the 

distribution of zooplankton collected by the N.E. 
"NORUEGA" off M

adeira island in June and Novem
ber 1980.
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Studies on respiration, 
assim

ilation and excretion of zooplank
ton in a red W

ater in Lisbon coast M
ay-July 1981.

Study of zooplankton collected by the N.E. 
"NORUEGA" w

ith a WP- 
z 

net 
along 

the 
coast 

of 
Portugal 

during 
June 

1 979 
and 

M
arch 

1980 (I.de Paiva and T.N
eto)

Studies 
on 

the 
population 

dynam
ics 

of 
three 

rocky 
intertidal 

species 
: 

Patella 
vulgata. 

P. 
depressa and P. aspera. 

In 
1 982, 

these 
studies 

w
ill 

be extended on the Portuguese coast 
(M

irian 
G

uerra and M_a . J o s é G
audêncio).

No report received.
Spain

Sweden
(R.R

osenberg)
Institute of M

arine R
esearch, 

Lysekil

A
ssessm

ent 
of 

secondary 
production 

in 
different shallow

 w
ater 

habitats, 
i.e. 

sandy to clayey substrates 
w

ith and w
ithout ve

getation. 
The investigation is concentrated on the m

obile epi
fauna and the infauna. 

A new device, 
a portable drop-trap, 

has 
been 

introduced. 
This 

allow
s 

quantitative 
sam

pling 
w

ith 
high 

accuracy and statistically precise assessm
ent of the” fauna.

K
ristineberq M

arine B
iological Station

Benthos
M

onitoring of m
acrobenthos in soft sedim

ents of the open Skager
rak and the G

uiim
ar Fjord was continued. 

The project is 
financed 

and adm
inistrated by the Environm

ent Protection Board and star
ted 

in 
practice 

in 
1970. 

M
ethods 

involve 
quantitative 

grab
sam

pling 
and the prim

ary aim
 is to assess the quality state of 

the bottom
 environm

ents. 
(A. 

Josefson).
Long-term

 m
onitoring 

of rocky 
subtidal 

com
m

unities on 
the Swe

dish 
w

est 
coast 

by 
stc-reophotographic 

recordings 
of 

perm
anent 

test areas continues since 1969. 
Population dynam

ics and regu
lating m

echanism
s was studied in detail 

for some ascidian popu
lations. 

M
anipulative 

field 
experim

ents 
concerning recoloniza

tion 
rates 

in 
different 

environm
ents and 

the effects of preda
tion 

were 
carried 

out. 
(T. 

Lundälv 
and 

collaborators).
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Plankton
The 

plankton 
activities 

at 
K

ristineberg have been concentrated 
at a m

onitoring program
m

e on phyto- and zooplankton on the G
ull- 

mar Fjord (Sw
edish w

est coast). 
Special attention has been paid 

to the extraordinary heavy dino flagellate bloom
s w

hich have oc
curred alm

ost every autum
n in recent years. 

A separate project 
has studied m

arine rotifers and their role in the pelagic ecosy
stem

. 
(L. 

H
ernroth, 

0. 
L

indahl).

D
epartm

ent of Ecological Zoology, 
U

niversity of Limea
The research program

 of the D
epartm

ent include the follow
ing to

pics :
Interrelationsship betw

een coastal stream
s and adjacent coastal 

areas in the northern B
othnian Sea. 

Long-term
 investigations of 

physical and chem
ical factors, m

icroorganism
s 

(algae and fungi), 
invertebrates 

(adaption 
of several 

lim
nic 

insect 
groups to 

the 
oligohaline brackish w

ater) and 
fishes (seasonal occurrence and 

m
igrations) 

in the northern B
altic.

The ecological significance of biological rhytm
s, 

tem
poral pro

grams and photoperiodism
 in the life of the B

altic Salm
on. 

Environm
ental influence on behaviour and life history tactics in 

different populations of M
esidotea entom

on in the northern B
al

tic. 
M

orphological changes in the fish skeleton by w
ater pollu

tion in the G
ulf of B

othnia.

U
niversity of Lund, 

D
epartm

ent of M
arine Botany.

1. M
acroalqae

Prim
ary production, 

grow
th rate, 

biom
ass, 

lim
iting factors, 

bioaccum
ulation of N-P, 

Cu, 
Zn, 

Pb and radionuclides. 
5 sci

entists.

2. 
M

icrobenthic algae
Prim

ary production, 
biom

ass, 
species com

position, 
grazing ef

fects. 
1 

scientist.
3. 

Phytoplankton
A

rctic prim
ary production and species com

position 
Successions and red tide phenom

ena in Sw
edish m

arine w
aters 

B
ioassay studies of lim

iting nutrients 
Taxonom

ic revision of some D
iatom

e genuses.
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U
niversity of G

othenburg, D
epartm

ent of Zoology
Invertebrate taxonom

y 
: M

ollusca (G
astropoda), 

O
ligochaeta, 

Po
lychaeta, 

N
em

ertina, 
Foram

inifera
Ecology 

: 
Factors affecting population regulation in (m

arine)
ducks 

-
R

eproductive strategies/population dynam
ics in cer

tain polychaetes
D

evelopm
ent of m

ethods for the use of polychaetes 
in bioassay research
G

eneral ecological studies on certain groups of Ga
stropoda, 

Foram
inifera, 

N
em

ertina
E

ffects of chem
icals on aquatic organism

s
D

evelopm
ent of m

ethods to m
easure effects of chem

icals on aqua
tic organism

s
Com

parative 
and 

general 
physiological 

studies 
on m

arine fishes

U
nited Kingdom
1 ■ 

England 
( D . J . 

G
arrod)

MAFF 
Low

estoft Fisheries Laboratory
The only m

ajor plankton surveys undertaken by MAFF Low
estoft in 

1981 
w

ere 
in 

the English Channel, 
to investigate the distribu

tion and abundance of the eggs and larvae of sole 
(Solea solea), 

sprat 
(Sprattus sprattus ) 

and bass (D
icentrarchus labrax).

Three 
surveys 

were com
pleted betw

een A
pril and June and on the 

first 
of 

these, 
artificially 

fertilised 
sprat 

eggs 
were 

suc
cessfully 

reared 
to 

hatching 
over 

the 
range 

of 
tem

perature 
4.5 

C 
to 20°C. 

The results of this experim
ent were reported to ICES 

in 1981, 
CM. 

H: 15.
A 

2 
m wide 

neuston 
fram

e 
net 

was 
successfully 

used 
to 

capture 
large m

ackerel larvae, 
up to 35 mm long, 

at the surface in the 
C

eltic 
Sea 

and 
w

estern 
English 

Channel 
in 

June. 
These 

larqe
larvae are not norm

ally sam
pled quantitatively by the standard 

plankton sam
plers.
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A survey w
ith the 50 cm high speed plankton sam

pler was made in 
the m

ackerel 
spaw

ning area of the C
eltic Sea shelf edge. 

This 
survey 

was done 
in collaboration w

ith the 
Institute 

for M
arine 

Environm
ental Research (IM

ER), 
Plym

outh who used the undulating 
oceanographic recorder (U

.O
.R

.), 
over selected parts of the sur

vey area. 
This exercise was done to begin the evaluation of the 

U
.O

.R. 
sam

pling m
ethod for large scale surveys of egg abundance 

for 
stock 

assessm
ent purposes. 

The U
.O

.R
., 

which can be towed 
at up to 20 knots, 

integrates a sm
all sam

ple down to 100 m
etres, 

over a continuous horizontal transect, 
com

pared w
ith the single 

point 
sam

ples 
integrated over a maximum of about 

10 kilom
etres 

taken by a standard high speed sam
pler. 

Thus the U.O.R. 
m

ethod 
has 

the 
potential 

to 
reduce 

both 
collecting 

tim
e, 

and sam
ple 

size, 
w

ith 
a 

resultant 
overall 

saving 
in 

costs.
One 

survey 
of 

the 
plaice 

egg 
patch 

in 
the 

southern 
N

orth 
Sea 

was 
undertaken 

in 
January 

1981. 
The 

spatial 
and 

vertical 
di

stribution 
of 

newly 
spawned 

plaice 
eggs 

was 
exam

ined 
in 

rela
tion to the behaviour of the adults.
A

nalysis of sam
ples and physical data collected in the vicinity 

of 
both 

the 
Flam

borough 
'front' 

(northeast 
coast 

of 
England) 

and the C
eltic Sea shelf edge, 

front continues. 
These data are 

being 
review

ed 
in 

relation to the im
portance of 

'frontal' 
pro

cesses to com
m

ercial 
fisheries.

H
erring and sprat larvae abundances were assessed from

 the ICES 
coordinated surveys of the eastern English Channel and southern 
N

orth 
Sea 

in 
January 

and 
February, 

and 
from

 
the central 

N
orth 

Sea in Septem
ber and O

ctober.
Two plankton surveys over the 

'N
ephros ' 

spaw
ning grounds in the 

w
estern 

Irish 
Sea 

w
ill 

be 
undertaken 

betw
een 

A
pril 

and 
June 

1982. 
These 

sam
ples 

w
ill 

be 
used 

to 
attem

pt 
to 

assess 
adult 

stock 
size 

from
 the abundance of 

'nephros' 
larvae. 

The oppor
tunity w

ill be taken to collect biological and physical data in 
the vicinity of the w

estern Irish Sea front.
The 

HIAC 
particle 

size 
analyser 

has 
been 

developed 
for 

conti
nuous 

m
onitoring 

of particle size at 
sea. 

This 
equipm

ent 
is 

used 
to 

support 
frontal 

zone 
studies 

and 
can 

aiso be 
used 

in 
the laboratory for fecundity estim

ates.
Both the Low

estoft 76 cm and 50 cm diam
eter high speed plankton 

sam
plers are being redesigned to incorporate conical nose cones, 

a 
larger 

net 
and 

im
proved 

electronic 
flow

m
eters 

based 
on 

the 
"B

raystoke" propeller m
odified to take a "H

aii effect" pick up. 
The 

underw
ater 

m
onitoring 

unit 
on 

the 
new 

sam
pler 

w
ill 

be 
an 

'in house' 
m

odified 
"G

uildline A
rctic C

.T.D
.". 

This unit w
ill 

provide a 
deck read out 

of the internal and external 
flow

m
eter 

revolutions, 
the 

flow
rate and the ratio betw

een them
, 

in addi
tion to continuous profiles of tem

perature, 
salinity, 

dissolved 
oxygen and pH.
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Institute 
for M

arine Environm
ental R

esearch, 
Plym

outh

1. The C
ontinuous Plankton Records Survey

The survey by the C
ontinuous Plankton R

ecorder was continued 
on the sam

e basis as in previous years. 
R

ecorders were towed 
at 

a 
depth 

of 
10 m 

at 
m

onthly 
intervals 

along 
the standard 

routes 
shown 

in Figure 
1. 

D
uring 

1981 
R

ecorders were towed 
91,383 

m
iles 

by 
20 ships of eight nations 

(Denm
ark, 

France, 
Iceland, 

N
etherlands, 

Norway, 
R

epublic of Ireland, 
Sweden and 

the 
U

.K
.). 

The 
CPR 

survey 
began 

in 
1931 

w
ith 

three 
routes 

in the southern N
orth Sea. 

Since 1948 the plankton has been 
collected, 

analysed 
and 

the 
results 

processed 
in 

the 
same 

way. 
An inventory of the survey is produced every year and 

is available, 
on request, 

to the D
irector, 

Institute for Ma
rine 

Environm
ental 

R
esearch, 

Prospect 
Place, 

The 
Hoe, 

Ply
m

outh, 
PL1 

3DH, 
U.K. 

D
etails of data processing procedures 

are given by J.M
. 

Colebrook in B
ull, m

ar. 
E

col. , 
8, 

1 33-1 42 .

2. U
ndulating O

ceanographic Recorder
The 

U
ndulating 

O
ceanographic 

R
ecorder 

(UOR) 
has 

been 
towed 

regularly betw
een Plym

outh and R
oscoff (PR route - see Figure 

1) 
by 

MV 
C

ornouailles 
(by 

kind 
perm

ission 
of B

rittany 
Fer

ries). 
The 

UOR 
is 

a 
self-contained 

oceanographic 
sam

pler 
which can be towed by "ships-of-opportunity". 

It carries in
strum

entation to sam
ple plankton continuously, 

and to m
easure 

chlorophyll 
(range.0 to 100 mg m 

radiant energy (range 0
to 1000 u E m- 

s” 
), 

tem
perature 

(range 0 to 30°C) and sa
linity (range 32 to 37°/oo), 

ali of w
hich are recorded, w

ith 
the m

easurem
ent of depth, 

by a m
iniature digital tape recor

der w
ith a resolution of 0.1 % of full scale.

3. Fish eggs and larvae
IMER collaborated w

ith MAFF to study the distribution and a
bundance 

of eggs and larvae of plaice in the southern N
orth 

Sea and m
ackerel in the south-w

estern approaches in relation 
to their physical and biological environm

ent.

2. 
Scotland 

(R. 
Jones )

1. 
M

arine Laboratory A
berdeen

Scyphom
edusae

Scyphom
edusae  

were 
collected, 

as 
in previous years, 

during the 
International 0-group gadoid survey in the N

orth Sea. 
Estim

ates 
of abundance 

and 
distribution 

of the com
m

oner species, 
A

urelia 
and Cyanea, 

have been derived and com
pared to those in earlier 

years.
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lili!

TTTTT
Figure 1 The Continuous Plankton Recorder Survey 1981. The routes are identified by code letters.
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Enclosure experim
ents

In 
1981, 

the Loch Ewe enclosures were used to investigate 
four 

prob lenis :
a) 

the 
chem

ical 
and 

biological 
changes 

occurring 
during 

the 
grow

th 
and collapse of a spring bloom

. 
Changes in the organic 

chem
istry 

(lipid, 
carbohydrate 

and 
protein) 

of 
the 

w
ater 

and 
particulate m

atter were related to changes in the inorganic nu
trients 

in 
the w

ater. 
The succession of biological changes in 

the w
ater colum

n (phytoplankton - bacterioplankton - zooplankton) 
was 

studied 
as 

the 
bloom
 

developed 
and 

decayed.

b) 
an enclosed body of w

ater was used to follow
 in situ and in 

vitro 
(incubation bottle) 

oxygen changes for a diel cycle. 
The 

gross 
prim

ary 
production m

easured by oxygen changes in the in
cubation 

bottles 
was 

com
pared, 

using ^n 
appropriate 

PQ 
w

ith 
prim

ary production m
easured using the C 

technique. 
The agree

m
ent 

betw
een the in situ and a vitro oxygen values were excel

lent and there was a close acji^eem
ent betw

een prim
ary production 

m
easured by the oxygen and CT 

techniques.
c) 

the enclosures were aiso used in 1981 
to investigate the pro

blem
s 

of 
rearing 

cod 
from

 
eggs, 

and 
to 

test 
the 

survival 
and 

feeding of cor! .larvae in lar,ge enclosures. 
This work was car

ried 
out 

so that 
further large scale experim

ents w
ith cod lar

vae may be run in 1982.
d) 

several 
potential causes of the very high in

itial hatching 
m

ortality of herring larvae which has been a feature of ali pre
vious 

herring 
larval 

experim
ents, 

were 
investigated. 

None 
of 

the 
features 

studied, 
including 

oxygen 
levels 

in 
the 

w
ater, 

handling 
and 

plating 
density was 

found 
to 

be 
the 

cause of the 
in

itial very high m
ortality.

T
heoretical 

studies 
of 

energy 
flow
 

through 
food 

webs
Further work has been done on the sim

ulation of prim
ary produc

tion and of energy flow
 through sim

ple 
food webs.

Summer production studies east of Orkney
H

ydrographic, 
chem

ical 
and 

biological 
studies 

were 
once 

again 
undertaken during the summer 

in the area East 
of Orkney in or

der 
to 

assess annual changes in the productivity of that area.

2 
D

unstaffnaqe M
arine Research Laboratory, 

Oban (SMBA)
D

eep-sea studies on the R
ockall Trough and Porcupine Sea B

ight.
The 

seasonal 
sam

pling 
of 

the 
dem

ersal 
fish 

populations 
at 

two 
deep stations in the R

ockall Trough and at two transects in the 
Porcupine Sea Bight continued during 1981. 

The m
acro and m

ega
benthos at the two SMBA perm

anent stations in the R
ockall Trough
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was 
sam

pled 
during 

the 
year 

and 
the 

m
ain 

em
phasis 

was 
on 

the 
grow

th and reproduction of the echinoderm
 populations. 

The m
eio

benthos 
program

m
e 

in 
the 

R
ockall 

Trough, 
Porcupine 

Sea 
Bight 

aitri the 
Porcupine A

byssal 
Plain continued in collaboration w

ith 
m

icrobiologists from
 a num

ber of institutes.

U
.S.A

.
(K. 

Sherm
an and G.D. 

G
rice)

Fisheries Ecosystem
s Investigations

An energy budget for G
eorges Bank was com

pleted by the staff of 
the N

ortheast Fisheries C
enter based on original data and a re

view of the published literature. 
Prim

ary_[j>roductivity7of G
eor

ges Bank is extrem
ely high (450 gC'm 

'yr 
or 2.97x10 

J'm
 

yr-1 ) , 
apparently reflecting the rapid regeneration of nutrients 

on the bank unim
peded by a therm

ocline and the advection of nu
trients from

 deeper w
aters on both sides of the bank. 

Zooplank
ton production ,based„on biom

ass and a P/B ratio of 7 is estim
a

ted as 1.46x10° J'm
 

'yr 
(350 KCal'm

 
lyr”

). 
M

acrobenthos 
production is estim

ated at 7.53x10 
J'm
 

'yr 
(180 KCal'm

 
'yr 

) 
betw

een the period 1964-1966 and 1973-1975. 
G

eorges Bank appears 
to be m

ore productive per unit area at ali 
trophic 

levels than 
the 

N
orth 

Sea which 
is 

a much 
larger 

area. 
The 

difference 
in 

productivity 
is 

greater 
at 

low
er 

trophic 
levels 

than 
for 

fin- 
fish 

and 
squid, 

possibly 
as 

a 
result 

of advection 
off G

eorges 
Bank.
C

om
petition among groundfish and pelagic fish: 

Several studies
by the NMFS W

oods Hole Laboratory were com
pleted on factors af

fecting 
the 

food and feeding patterns 
(e.g., 

size of predator, 
diet in relation 

to tim
e of day, 

area and season) 
of m

ajor 
fi

shes 
on 

the continental shelf off the northeast U
nited States. 

These included diet overlap of principal 
fish predators on G

eor
ges Bank and adjacent New England w

aters, 
distribution and food 

of 
0-group 

( young-of-the-year) 
fish, 

and 
the 

role 
of 

m
outh 

structure 
on 

feeding 
ecology 

of 
flounders. 

The 
im

portance 
of 

silver 
hake 

as 
one 

of the principal 
fish 

predators 
on 

G
eorges 

Bank 
was 

confirm
ed, 

and 
a 

detailed 
study 

of 
diet 

vs. 
size 

of 
silver hake was com

pleted. 
In addition, 

estim
ates of daily ra

tion 
and 

gastric evacuation rates 
for w

inter 
flounder were ob

tained from
 aquarium

 experim
ents.

Ichthyoplankton : 
The effect of variability of MARMAP egg den

sities 
over 

space 
and 

tim
e was 

exam
ined 

in 
relation 

to 
egg 

a
bundance 

estim
ates. 

Based 
on 

the 
results 

of 
ichthyoplankton 

surveys conducted during the spring and summer of 1977 and 1979 
off northeastern U

nited States, 
it is shown that w

ith bim
onthly 

surveys, 
adequate 

estim
ates 

of 
total 

seasonal 
egg 

production 
can 

be made 
for 

three species. 
For 

these species, 
egg produc

tion curves appear to be fairly sm
ooth over tim

e w
ith peak pro

duction 
lasting a m

onth or 
longer. 

The sm
oothness of the pro

duction curves is the m
ajor reason why cruises which are w

idely
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spaced, 
w

ith 
respect 

to 
the 

life 
spari 

of 
eggs, 

produce 
esti

m
ates .

The 
MARMAP 

plankton 
surveys 

of 
the 

N
ortheast 

Fisheries 
Center 

provided the in
itial evidence of a recent and significant change 

in the ichthyofaunal structure off the northeastern U
nited Sta

tes. 
Im

m
ediately 

follow
ing 

an 
8-year 

period of heavy 
fishing 

pressure 
and 

a 50% decline in 
fish biom

ass, 
the surveys produ

ced evidence of a population explosion of sand lance larvae. 
Abundance 

estim
ates 

of 
larvae 

during 
^he 

February-M
arch 

tim
e 

period .increased 
from

 
a 

low 
of 

490x10 
in 

1 974 
to 

a 
high 

of 
9640x1u 

in 1979. 
The estim

ates for 1980 dropped sharply to 
1690x10.but increased again in 1981 

to 5160x10 
. 

W
ith the ex

ception of 1976 when the center of their distribution was on 
G

eorges Bank, 
larval sand lance have been m

ost concentrated off 
New York and Southern New England w

here large patches exceeding 
1000 larvae/10m

 
surface area have extended for distances excee

ding 300 km. 
Evidence from

 other MARMAP activities (i.e., 
traw

l 
surveys, 

diver 
observations 

and 
food 

habits studies) 
indicates 

that 
adult 

populations 
of 

sand 
lance 

have 
increased 

sharply 
since 1976.
Com

m
ensurate w

ith the increase in sand lance larvae, 
we have ob

served 
a 

downward 
shift 

in 
the 

abundance 
of 

A
tlantic 

herring 
larvae on G

eorges Bank and around N
antucket Shoals, 

the princi
pal 

spaw
ning grounds 

during the 
1960's and early 1970's. 

Since 
1976, 

production of herring larvae has dropped significantly in 
these 

two 
areas. 

Autumn 
and 

w
inter 

surveys 
in 

1980-81 
failed 

to produce a single herring larva on G
eorges Bank. 

Prelim
inary 

observations 
of 

sam
ples 

collected 
during 

autum
n 

1981 
surveys 

indicate that herring larvae were again absent on the Bank.
The fifth consecutive year of intensive MARMAP plankton surveys 
was 

com
pleted by the survey group at the NMFS Sandy Hook Labo

ratory, 
New 

Jersey. 
Eight 

surveys were 
conducted 

to m
esure 

seasonal and annual variability of prim
ary productivity ( 

C),
chlorophyll a, nutrients ( N 0 ^, 

NO,, 
SiO-j, 

NH^, 
and P0.), 

zoo
plankton, 

ichthyoplankton, 
seabirds and w

ater colum
n tem

pera
ture, 

salinity, 
dissolved 

oxygen 
and circulation. 

In addition 
to plankton-fish 

linkage studies, 
inform

ation on 
fish eggs and 

larvae is used to derive fishery-independent estim
ates of adult 

spaw
ning 

biom
ass. 

In 
1981 

a 
population 

estim
ate was made 

for 
yellow

tail 
flounder. 

W
ork in progress includes biom

ass estim
a

tes 
for 

silver 
hake, 

sand 
lance, 

haddock 
and 

bluefish.
Taxonom

ic guides: 
The "G

uide to the early stages of m
arine 

fi
shes occurring in the w

estern N
orth A

tlantic Ocean (w
ith em

pha
sis 

on shelf and slope species 
found betw

een Cape N
atteras and 

the 
southern 

Nova 
Scotian 

Shelf)" 
by 

M
ichael 

P. 
Fahay, 

of the 
NMFS Sandy Hook Laboratory, 

has been com
pleted and sent out for 

final 
review

. 
A

fter 
incorporation 

of 
review

ers' 
suggestions, 

the guide 
contains descriptions of eggs and larvae of 300 spe

cies 
contained 

w
ithin 

106 
fam

ilies 
and 

aiso 
includes 

several 
summary 

sections 
which 

allow
 

com
parison 

of 
confusing 

species- 
pairs or groups.
W

arm Core Ring study: 
A study of W

arm Core Rings was begun by
the N

ortheast Fisheries C
enter, 

W
oods Hole Laboratory, 

in coope
ration 

w
ith 

a 
N

ational 
Science 

Foundation 
funded 

project



involving 
investigators 

from
 

several 
universities 

and 
institu

tions. 
The 

prim
ary 

goals 
of the 

study 
are 

to evaluate 
the 

en
trainm

ent of shelf w
ater induced by the rings as a source of 

larval 
m

ortality 
and 

the 
ability 

of 
rem

ote 
sensing 

techniques 
to estim

ate this entrainm
ent. 

A
ccom

plishm
ents include a preli

m
inary 

cruise 
studying 

ring 
entrainm

ent 
(A

lbatross 
IV 

81-11), 
cooperation 

w
ith 

the 
Soviet 

research 
vessel 

St vor 
in 

a 
survey 

of the Slope W
ater region through which the rings pass, 

and the 
test of a satellite com

m
unication system

 (ATS) 
to transfer data 

and voice betw
een ships and ship-to-shore.

C
urrents: 

A
nalysis of existing data sets was continued by the

MARMAP 
oceanographic 

unit at W
oods H

ole. 
A

nalysis of the cur
rent m

eter data from
 the N

ortheast Channel and Patch Study moo
rings was com

pleted and m
anuscripts 

for publication are nearing 
final 

form
. 

The analysis of a Flux Line data set in the vici
nity of N

antucket Schoals yielded two interim
 reports. 

In addi
tion, circulation data was pooled w

ith other investigators from
 

W
HOI, 

U
niversity of New H

am
pshire, 

and U
.S. 

G
eological 

Survey, 
who have worked on G

eorges Bank to prepare a m
anuscript descri

bing the mean circulation on the Bank.
RNA-DNA indicators of larval 

fish health: 
Larval and juvenile

cod, 
haddock, 

and sand lance collected at sea were 
analyzed by 

the Larval Physiology group at the NMFS N
arragansett Laboratory, 

for 
ribonucleic 

acid 
(RNA), 

deoxyribonucleic 
acid 

(DNA) 
and 

protein. 
The larvae of ali three species had consistently high 

RNA-DNA ratios indicating good condition and rapid grow
th. 

Ba
sed 

on 
laboratory 

studies 
of 

the 
relationship 

betw
een 

grow
th 

rate 
{lá increase in protein content per day) 

and RNA-DNA ratio 
they would be expected to be grow

ing at the rate of 145Ó per day. 
The 

group 
aiso 

participated 
in 

a 
cooperative 

study w
ith 

the 
Fish 

and W
ildlife 

Service 
Colum

bia N
ational Fisheries Research 

Laboratory on the effects of existing contam
inant burdens on the 

viability 
of 

striped 
bass 

from
 

east 
coast 

rivers. 
Laboratory 

reared and field caught larvae were tested for swim
m

ing stam
ina 

and biochem
ical condition. 

A
dult sand lance were collected du

ring 
the second week of November 

from
 the low

er M
errim

ac River 
Estuary spawned one m

onth later in the laboratory. 
D

ata on 
fe

cundity, 
developm

ent 
at 

four 
tem

peratures, 
hatching 

size, 
and 

larval 
grow

th 
are being 

collected. 
A 

study of the 
effects 

of 
w

ater 
tem

perature 
during 

the 
latter stages of oogenesis showed

that grow
th, 

the tim
ing of yolk absorption and first 

feeding of 
flounder larvae were related to acclim

ation tem
perature. 

Star
vation and re feeding studies w

ith larval w
inter flounder showed 

that the recovery period was much longer than expected. 
Summer 

flounder spawned in the laboratory were used for studies of vi
ability, 

cryogenic preservation of sperm
 and aging.

Larval herring: 
C

onsiderable effort was devoted to final ana
lysis 

and 
summary 

of 
the 

1971-1977 
ICNAF 

larval 
herring 

tim
e 

series 
for 

the 
G

eorges 
Bank 

region by 
the NMFS 

staff at 
W

oods 
H

ole. 
R

eports were 
prepared on ichtyoplankton abundance, 

com
m

unity 
diversity, 

spatial 
pattern over the seven year 

tim
e se

ries, 
larval 

herring 
grow

th 
and 

m
ortality 

estim
ates, 

and 
zoo

plankton 
abundance 

and 
com

position 
in 

relation 
to 

larval 
her

ring 
food 

habits 
for 

three 
of 

the 
years. 

W
ork 

continued 
on
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processing and analyzing the larval herring patch study on G
eor

ges Bank.
NEFC 

scientist 
aiso 

com
pleted 

two 
m

ultidisciplinary, 
process- 

oriented cruises in spring on G
eorges Bank concentrating on the 

grow
th and feeding dynam

ics of larval gadids. 
A large patch of 

haddock and 
cod larvae was 

located on the southeastern part of 
G

eorges Bank and special electronic sam
pling gear and real-tim

e 
data processing m

ethods perm
itted broad spectrum

, 
discrete ver

tical 
sam

pling 
of 

one 
of 

the 
m

ost 
extensive concentrations 

of 
fish larvae observed to date. 

D
uring late spring when the w

ater 
colum

n 
becom

es 
therm

ally 
stratified 

on 
the 

southern 
flank 

of 
G

eorges 
Bank, 

fish larvae and their copepod prey were both con
centrated in and above the therm

ocline. 
W

hen a storm
 event de

stroyed the 
therm

al 
structure of the w

ater colum
n, 

the concen
trations 

of 
fish 

larvae 
and 

their 
prey were 

dispersed, 
leading 

at 
poorer 

feeding 
conditions. 

The effect of spring stratifica
tion and its effect on biological productivity and larval grow

th 
and 

survival 
are 

being 
studied. 

A
li 

bottle 
sam

ples 
from

 
the 

cruis were 
processed 

for 
zooplankton 

identification and enum
e

ration 
and 

were 
stored 

in 
com

puter 
data 

files 
for 

analysis 
of 

the 
fine 

scale 
distribution 

of 
larval 

fish 
prey 

organism
s.

Zooplankton 
biom

ass: 
D

uring 
1981 

studies 
were 

initiated 
by

the 
NEFC 

staff 
at 

N
arragansett 

on the 
variability 

in 
the 

zoo
plankton com

ponent of continental shelf ecosystem
s. 

Prelim
inary 

results suggest that the populations off the northeast coast of 
the U

nited States have not changed significantly during the past 
half-century. 

The species that dom
inated the zooplankton in the 

1930's rem
ain the dom

inant zooplankton types in the late 1970's. 
Contem

porary m
easures of zooplankton biom

ass levels m
easured as 

displacem
ent volum

es per 100 m 
of w

ater sam
pled appear to fluc

tuate 
betw

een 
years 

and 
among 

shelf coastal 
areas 

at 
the same

levels of variability m
easured in the 1930's. 

From these obser
vations it appears that the low

er end of the food chain off the 
northeast coast shifts in species abundance observed during the 
1970's seem lim

ited to the effects of fishing m
ortality on adult 

and juvenile fish stocks at the higher end of the food chain.

At 
N

arragansett, 
final 

work was com
pleted on wet 

volum
e to dry 

w
eight relationships to determ

ine the reliability of expressing 
biom

ass 
as 

displacem
ent 

volum
e 

and to allow
 conversion betw

een 
biom

ass m
easures 

for different 
areas and seasons. 

Prelim
inary 

studies 
of utilization 

by herbivores of autotrophic 
production 

were 
com

pleted 
and 

reported 
to 

ICES. 
M

icrozooplankton 
sam

ple 
analysis was initiated 

and a com
pleted series of plankton pump 

sam
ples 

were 
subjected 

to 
analysis 

in 
conjunction 

w
ith 

m
ulti

disciplinary 
studies 

in 
areas 

of 
larval 

cod 
and 

haddock 
spaw


ning. 

Initial 
exam

ination 
of 

data 
indicates 

m
arked 

vertical 
structure 

of naupliar 
stages 

of Calanus finm
archicus and Pseu

docalanus 
m

inutus 
in 

the 
w

ater 
colum

n. 
W

ork 
was 

begun 
on 

a 
guide to early developm

ental stages of m
icrozooplankton. 

Inten
sive 

zooplankton 
sam

pling 
on 

N
antucket 

Shoals 
was 

carried 
out 

over 
a 

ten-day 
period 

in 
conjunction 

w
ith 

NASA and 
Brookhaven
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and Bigelow
 L

aboratories in a study by rem
ote sensing of phyto

plankton distribution 
in 

coastal 
upw

elling regions and the as
sociated zooplankton abundance and distribution. 

Large num
bers 

of Calanus finm
archicus were found in areas of upw

elling as were 
planktivorous 

right 
w

hales. 
Plankton pum

ping was continued as 
a 

com
ponent 

of the 
larval 

fish and prey m
icrodistribution stu

dies on G
eorges Bank during cod and haddock spaw

ning.
M

icronekton: 
Studies 

during 
the 

year 
were 

initiated 
on 

the
effects of m

icronekton as predators on larval 
fish. 

These stu
dies w

ill 
be conducted in cooperation w

ith the W
oods Hole Oce

anographic Institution. 
Among the groups to be studied are the 

euphausiids, 
coelenterates, 

and squid larvae.
A

ntarctic supersw
arm

 of k
rill: 

Staff scientists of the N
orth

east Fisheries C
enter participated in studies of m

icronekton in 
the A

ntarctic on board the R/V M
elville in cooperation w

ith the 
Scripps 

Institution's 
NOAA/NSF 

contribution 
to 

the 
internatio

nal 
BIOMASS 

(SCOR/SCAR) 
study 

of 
the 

productivity of 
the A

nt
arctic ecosystem

. 
U

sing H
ydroacoustic and net-capture m

ethods, 
they observed a large concentration of euphausiids in the vici
nity of Elephant Island estim

ated at 
five to six m

illion m
etric 

tons. 
As part of the international 

BIOMASS program
 staff per

sonnel 
supervised 

the 
publication 

of 
16 

handbooks 
describing 

standard 
m

ethodology 
for 

m
easuring 

the 
key 

A
ntarctic 

popula
tions and their environm

ents.
Plankton 

sorting: 
The 

Plankton 
Sorting 

and 
Identification

C
enter 

in 
Szczecin, 

Poland, 
continued 

to 
process 

zooplankton 
sam

ples 
for 

NMFS. 
A 

total 
of 

4,000 
sam

ples 
collected 

during 
NMFS MARMAP surveys off the northeast coast, 

in the G
ulf of Me

xico, 
and 

from
 

the 
G

ulf 
of 

A
laska 

and 
East 

Bering 
Sea, 

were 
sarted 

for 
fish 

eggs, 
fish 

larvae, 
crab 

larvae, 
squid 

larvae, 
and zooplankton species.
Im

age A
nalysis System

: 
The u

tility of a prototype high speed
electronic 

im
aging 

system
 

for 
counting 

and 
sizing 

zooplankton 
was 

dem
onstrated. 

The study was conducted in cooperation w
ith 

NOAA's 
O

ffice 
of Technical 

and Engineering Services and the U
niversity 

of Rhode 
Island's 

School 
of Engineering and G

raduate 
School 

of O
ceanography. 

The prototype system
 is significantly 

faster than the traditional m
anual m

ethods currently em
ployed at 

oceanographic and fisheries research laboratories.
NEFC cooperative studies: 

Scientific exchanges were continued
in a cooperative study betw

een the Sea Fisheries Institute 
(M

IR) 
in 

G
dynia, 

Poland, 
and 

the 
U

.S. 
N

ortheast 
Fisheries 

C
enter 

to 
investigate seasonal variation in the phytoplankton com

m
unities 

of G
eorges Bank and the G

ulf of M
aine relative to the spaw

ning 
tim

es of fish stocks. 
This com

plem
ents an ongoing study of the 

abundance 
and 

distribution 
of 

phytoplankton 
on 

the 
northw

est 
A

tlantic continental shelf on MARMAP survey cruises, 
the sam

ples 
from

 w
hich are processed at the Sandy Hook Laboratory, 

N
J, 

and 
at 

Old Dom
inion U

niversity. 
C

hlorophyll 
was sam

pled on m
ul

tidisciplinary 
cruises 

in 
areas of larval cod and haddock 

con
centrations 

on G
eorges Bank. 

In May of 1980 during a coopera
tive 

cruise w
ith 

scientists 
from

^A
tlantN

IRO
, 

U
.S.S.R

., 
chloro

phyll a values were low (<1 mg'm 3) 
in the Schoal w

ell-m
ixed re-
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gion 
(40-50 m) 

of the Bank w
here the larvae w

ere concentrated. 
D

uring late A
pril 1981, 

when stratification of the w
ater colum

n 
was 

beginning 
in 

w
ater 

of 60 m 
or 

deeper, 
netplankton 

chloro
phyll a 

(>20 
m ) 

was highest near bottom
 and sparse in 

the up
per w

ater 
colum

n, 
w

hile nannoplankton was uniform
ly 

low. 
This 

appeared 
to 

m
ark 

the 
end 

of 
the 

spring 
bloom

 
when 

the 
change 

from
 

large 
diatom

s 
and dinoflagellates to sm

aller species cha
racteristic 

of the 
late 

spring--early 
summer com

m
unity occurs. 

Sim
ultaneously, 

young larval cod and haddock eggs were abundant 
in net tow sam

ples from
 stations of approxim

ately 60-70 m depth. 
Further 

study 
in 

1982 
should 

shed 
more 

light 
on 

the 
tim

ing 
of 

phytoplankton-zooplankton larval 
fish cycles in spring on G

eor
ges 

Bank. 
Prelim

inary 
assessm

ent 
of 

the 
<10 

um 
fraction 

of 
plankton on G

eorges Bank is planned for spring 1982 in a coope
rative study betw

een the N
arragansett Laboratory and W

HOI. 
Sam

ples w
ill be taken to exam

ine vertical profiles of bacterial 
populations, 

hetero and photo-flagellates, 
and ciliates. An at

tem
pt 

w
ill 

be made to estim
ate standing biom

ass 
for the m

icro
bial com

m
unity.

B
enthic 

m
onitoring: 

Urban 
w

astes 
of 

60 m
illion A

m
ericans 

are
being dumped into the New York B

ight area. 
As part of a conti

nuing 
assessm

ent 
on 

the 
im

pact 
of urban w

aste 
disposal 

on the 
shelf ecosystem

, 
the M

arine Ecosystem
 D

ivision has been m
onito

ring 
changes 

in 
the 

species 
com

position 
and 

abundance 
of 

the 
benthos 

on 
fish production in the region. 

A com
prehensive de

scription 
of the 

biom
ass and species com

position of the m
acro- 

benthic 
invertebrate 

fauna 
of 

the M
iddle A

tlantic Bight 
region 

was 
published 

in 
1981, 

and considerable progress was made on a 
com

parable 
report 

for 
the 

New England region including G
eorges 

Bank and the G
ulf of M

aine. 
A

iso, 
a paper was published on the 

am
phipods (an im

portant 
food of fishes, 

particularly juveniles) 
of G

eorges Bank, 
and a detailed report was com

pleted on the ma- 
crobenthic 

fauna 
of 

the 
"mud 

patch" 
region 

of 
the 

continental 
shelf 

off M
artha's 

V
ineyard 

and 
N

antucket 
Schoals. 

These 
re

ports 
fill 

a 
critical 

need 
for 

quantitative 
baseline 

inform
a

tion necessary for benthic productivity studies and environm
en

tal sensitivity analyses used in NEFC m
odelling and environm

en
tal im

pact studies.
NMFS 

B
eaufort, 

NC, 
Laboratory: 

D
uring 

1981 
larval 

fish 
re

search 
at 

the 
B

eaufort 
Laboratory, 

Southeast 
Fisheries 

C
enter 

of 
the 

N
ational 

M
arine 

Fisheries 
Service, 

continued 
w

ith 
both 

field studies and laboratory experim
ents on the grow

th and sur
vival 

of two sciaenid and two clupeid species. 
Field studies 

were 
conducted 

in 
the 

northern 
G

ulf of M
exico 

aboard 
the R/V 

Oregon II 
from

 Cape San B
ias, Florida, 

to G
alveston, 

Texas, 
w

ith 
the m

ajor transect being off the M
ississippi River delta in co

operation w
ith NOAATs ¡A

tlàntic O
ceanographic and-.M

eteorological 
L

aboratories 
(M

iam
i). 

Sam
pling 

and 
analyses 

were 
directed 

to 
evaluate the im

pact of pollutants in the M
ississippi River plum

e 
on larvae of B

revoortia patronus, M
icropogonias undulatus, 

and 
Leiostom

us 
xanthurus 

and 
their 

food 
supply. 

Both 
bongo 

nets
and M0CHNESS (m

ultiple opening and closing net system
) were em

ployed to sam
ple larvae and zooplankton at depths to 100 m both 

day and night. 
Fish were exam

ined to determ
ine food preference
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and 
age. 

A m
anuscript 

on 
age 

and 
grow

th of A
tlantic croaker,

M ■ 
undulatus, 

is in press, 
and a sim

ilar m
anuscript 

on spot 
is 

in 
review

 
as 

a 
result of studies 

off N
orth 

C
arolina. 

In 
this 

past 
year 

there 
was 

initiation 
of 

investigations on 
the 

diets 
of species of zooplankton which have been shown to be im

portant 
prey 

item
s 

for larvae of the above 
fish species. 

Further ana
lyses 

of stable 
carbon 

ratios 
were 

conducted 
on 

com
ponents 

of 
the planktonic food web in the northern gulf in conjunction w

ith 
larval 

fish 
feeding 

studies to evaluate the im
portance of ter

restrial organic m
atter as a source of carbon in their food web. 

These analyses dem
onstrated that terrestrial carbon dropped out 

of 
the 

w
ater 

colum
n w

ithin 
26 km of shore 

off 
the 

M
ississippi

R
iver and that phytoplankton served as a carbon source directly 

for 
larval 

gulf m
enhaden, 

w
hereas zooplankton was the interm

e
diate 

link 
betw

een 
phytoplankton 

and larval croaker, 
spot, 

and 
w

hite m
ullet 

(M
ugil curem

a ) ■ 
On the Decem

ber 1981 
cruise, 

ship
board 

feeding 
experim

ents were 
conducted 

using lab-spaw
ned and 

reared 
gulf m

enhaden 
and 

spot 
1 

to 
3 

weeks 
of age 

to observe 
food preferences 

and 
feeding rates and to evaluate the effects 

of net 
collection 

procedures 
on 

the 
fate 

of soft-bodied 
prey 

such as tintinnids in larval fish guts. 
Laboratory studies de

scribing m
orphological 

indicators 
of starvation, 

tim
e to star

vation at different tem
peratures, 

and grow
th rates of early lar

vae 
continued w

ith spot and began w
ith gulf m

enhaden. 
To con

duct studies w
ith live gulf m

enhaden larvae, 
we developed tech

niques 
to 

transport adult 
spaw

ners 
from

 the G
ulf of M

exico and 
induce spaw

ning in the laboratory to produce a predictable sup
ply of eggs 

and larvae. 
C

haetognaths associated w
ith ichthyo

plankton 
collections 

off N
orth C

arolina taken in 
1979 and 

1980 
have 

been 
sorted, 

identified, 
and m

easured 
and 

their 
role 

as 
larval fish predators is being exam

ined. 
Laboratory and inn situ 

field studies to evaluate otolith daily aging techniques on lar
vae are continuing for scianids and B

revoortia.
NMFS 

M
iam

i, 
FI, 

Laboratory: 
The M

iami Laboratory, 
Southeast

Fisheries 
C

enter, 
conducted 

an 
ichthyoplankton 

cruise 
in 

the 
G

ulf of M
exico from

 A
ugust 13-Septem

ber 2, 
1981. 

The purpose of 
the 

cruise 
was 

to collect 
tuna, 

scom
broid, 

and other 
im

portant 
com

m
ercial and recreational fish larvae for studies on develop

m
ent, 

abundance, 
and 

distribution. 
The m

aterial was collected 
using bongo and neuston nets 

from
 the R/V Oregon 

II. 
The sam


ples 

were 
sorted 

by 
the 

Polish 
Sorting C

enter 
and the bluefin 

tuna larvae 
have 

been 
enum

erated 
for 

stock 
size 

determ
ination 

which w
ill be reported to ICCAT in 1982. 

A total of 76 stations 
were made 

throughout the G
ulf of M

exico. 
The M

iami Laboratory 
is 

aiso 
conducting 

ichthyoplankton 
studies 

in 
the 

area 
of 

the 
Flow

er G
ardens Reef off the 

Texas coast 
in the G

ulf of M
exico. 

The 
goal 

of the 
research 

is 
to 

assess 
the 

im
pact 

of drilling 
mud 

plum
es 

on 
the 

ichthyoplankton 
and 

possible 
effects 

on 
re

cruitm
ent 

pathw
ays of larval 

fish recruits 
to the reefs. 

Samp
ling 

has taken place in 1980 and 1981 
and w

ill be continued in 
1982. 

Sorting is done by the Polish Sorting C
enter. 

The densi
ty of ichthyoplankton in the vicinity of the reefs ranges 

from
 

73 larvae to 383 larvae per 1,000 m of w
ater sam

pled. 
Oom

inant
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juveniles of larval 
fish are G

obiidae, 
M

yctophidae, 
B

othidae, 
C

arangidae, 
G

adidae, 
B

regm
acerotidae, 

and G
om

ostcm
atidae,

Plankton Ecology Investigations
A tim

e 
series investigation of G

ulf Stream
 Core Rings 

is being 
conducted by scientists at W

oods Hole O
ceanographic Institution 

and tw
elve other m

arine institutions. 
This program

 consists of 
highly 

integrated 
com

ponents w
hich 

include 
physical, 

chem
ical, 

and biological investigations and m
odelling studies. 

These com
ponents are designed to provide inform

ation on the structure of 
rings 

and 
exchange 

m
echanism

s at ring boundaries, 
on their ma

rine chem
istry, 

and on the environm
ental controls of biological 

activity 
of 

selected 
constituents 

associated 
w

ith 
warm 

core 
rings. 

This 
research 

is 
being 

conducted 
by 

approxim
ately 

two 
dozen investigators.
An intensive tem

poral and spatial sam
pling effort is being con

ducted to exam
ine the changes in warm core ring biota w

ith tim
e, 

the interaction betw
een com

m
unities of different origins in the 

ring 
transition 

regions, 
and 

the 
im

pact 
of 

rings on 
the 

slope 
and 

shelf 
w

ater biota. 
In 

order 
to 

obtain cross-sections 
of 

species distribution, 
abundance and variability at specific lo

cations, 
repeated 

sam
pling 

of the ring core and the transition 
areas 

is 
being done using opening/closing m

idw
ater 

traw
ls and 

w
ater bottles. 

Com
ponent projects are focusing on the m

idw
ater 

fishes 
(m

yctophids, 
gonostom

atids, 
and 

sternoptychids ) 
and 

the 
zooplankton 

(euphausiids, 
m

olluscs, 
and copepods), 

the biom
ass 

of both 
the m

acrozooplankton and 
that portion of the m

icrozoo
plankton 

collected 
by 

64 ^u m 
net, 

distribution 
and 

abundance.
Initial 

differences 
betw

een 
ring 

and 
surrounding 

w
aters 

which 
dim

inish w
ith tim

e perm
it investigators to follow

 the evolution 
of processes 

such 
as 

silicon 
and nitrogen cycling in 

a parcel 
of w

ater 
which can be 

follow
ed 

w
ith 

certainty 
over 

tim
e. 

The 
com

position 
of 

the 
herbivore 

population 
and 

feeding 
potential 

w
ill change as physical param

eters (e.g., w
ater tem

perature) and 
biological 

features 
(e.g., 

predation 
pressure, 

phytoplankton 
cell size and quality) change w

ith ring decay. 
Num

erous aspects 
of 

zooplankton 
physiology 

(e.g., 
ingestion, 

respiration, 
egg 

production, 
and 

grow
th) 

are 
being 

m
onitored 

for 
certain 

dom
i

nant 
copepods 

and 
possibly 

euphausiids. 
If 

other 
zooplankton 

groups becom
e 

num
erically im

portant, 
attem

ps w
ill be made

to 
study 

these 
too. 

M
easurem

ents 
of 

zooplankton 
(including 

some m
icrozooplankton) 

processes are being made both in situ and 
in shipboard incubators using natural particulate m

aterial.
State 

of 
the art isotopic techniques are being em

ployed to de
term

ine the rates of silicon, 
nitrogen, 

phosphorous, 
and carbon 

incorporation by phytoplankton. 
The nutritional sufficiency of 

the environm
ent is being assessed. 

Studies of elem
ental cycling 

w
ill 

perm
it 

characterization 
of the nutrient 

fluxes w
ithin the 

ring, across the therm
ocline at the ring center, 

and to a lesser 
degree across the ring-slope w

ater interface.
At 

W
oods 

Hole 
O

ceanographic 
Institution 

work 
continues 

on 
the 

ecological 
and 

evolutionary 
im

portance 
of 

dorm
ancy 

in 
m

arine



Zooplankton, 
especially in the calanoid, 

Labidocera aestiva. 
Com

pering 
diapause 

response 
betw

een Florida and W
oods iiuie po

pulations 
differed and 

suggests 
that 

genetic differences exist 
betw

een them
.

Plankton investigations 
at 

the 
G

raduate 
School of Oceanography, 

U
niversity 

of 
Rhode 

Island, 
include 

work 
on 

bacterioplancton, 
phytoplankton, 

and zooplankton. 
The biom

ass and division rates 
of bacterioplankton 

have 
been m

easured at sea, 
in N

arragansett 
Bay and at the M

arine Ecosystem
s R

esearch Laboratory. 
The rela

tionship of bacterial biom
ass and division rates to the produc

tion 
of 

dissolved 
and 

particulate 
carbon, 

and 
to the grazing 

rates 
of 

ciliates 
and 

flagellates 
is 

being 
studied. 

W
ork 

on
phytoplankton com

m
unity succession in N

arragansett Bay has con
tinued 

a 20-year tradition of a w
eekly sam

pling program
. 

This 
has 

been 
com

bined 
w

ith 
laboratory 

studies 
and 

com
puter 

m
odels 

to 
analyze 

reasons 
for observed seasonal cycles. 

Growth 
rates 

of 
dinoflagellates 

at 
sea 

and 
in 

N
arragansett 

Bay have 
conti

nued w
ith 

em
phasis 

on the New England red tide dinoflagellate, 
G

onyaulax 
tam

arensis, 
and 

on oceanic species in the genera Ce
ratium

 and Pyrocystis. 
Investigations of in situ grow

th rates, 
biolum

inescence, 
phosphate 

and 
nitrogen 

kinetics, 
vitam

in 
re

quirem
ents, 

dinoflagellate 
toxins, 

and 
heterotrophic 

capabili
ties 

have 
been carried 

out. 
Studies of 

the biology 
of diatom

 
resting 

spores 
has 

continued. 
The 

relationships 
betw

een 
the 

plankton cycles and the benthic recycling of nutrients has con
tinued at the M

arine Ecosystem
s Research Laboratory, 

along w
ith 

studies of how increased eutrophication affects com
m

unity struc
ture 

and m
etabolism

. 
The biolum

inescence of oceanic zooplank
ton 

has 
been 

exam
ined, 

w
ith 

em
phasis 

on 
larvaceans, 

tunicates 
and ostracods as w

ell as dinoflagellates. 
An analyses of cope- 

pod 
swimm

ing 
rates 

and 
characteristic patterns of m

ovem
ent du

ring grazing are 
being related to pollutant concentrations and 

to the presence of dinoflagellate toxicity and biolum
inescence. 

The 
distribution 

of 
benthopelagic 

zooplankton 
in 

the 
deep 

sea 
are under investigation.
Plankton 

research at 
the 

M
arine Sciences Research C

enter, 
SUNY 

Stony Brook, 
has involved: 

1) hydrogen production and consum
p

tion by the pelagic cyanobacterium
 Trichodesm

ium
, 

2) the taxo
nomy and im

portance of sm
all 

form
s 

( ca. 
Ï 

Fo 2~jjm diam
eter) 

of 
phytoplankton 

in G
reat 

South Bay and adjacent w
aters, 

3) 
pho

tosynthetic rates, 
species com

position and nitrogenous nutrient 
uptake by phytoplankton in a south shore estuary, 

4) 
N „0 pro

duction 
by 

phytoplankton, 
5) 

tidal 
m

ixing, 
fronts, 

ana 
their 

relation 
to phytoplankton 

and zooplankton 
distribution in Lang 

Island Sound, 
6) 

food and feeding by euphausiids in the Bering 
Sea, 

7) 
natural 

selection 
of 

resistant m
icrobes 

to pollution 
stresses, 

8) 
grow

th 
rates 

of 
bacterioplankton 

in coastal 
wa

ters, 
9) 

im
portance of m

icrozooplankton grazing in coastal wa
ters, 

10) 
distribution of G

onyaulax tam
arensis in 

Long Island 
w

aters, 
11) larval fish feeding processes in Long Island Sound, 

12) distribution and production of phytoplankton in relation to 
fronts in New Zealand w

aters, 
13) adaptions of copepods to pol

lutant stress.
Plankton research at Brookhaven N

ational Laboratory includes e
cosystem

 
studies 

of 
a 

variety 
of 

coastal 
habitats 

coordinated



kl

w
ith 

laboratory 
experim

entation 
to 

provide 
the 

basis 
for 

pre
dictive m

odels of food chain dynam
ics of the New York and M

iddle 
A

tlantic 
B

ights. 
Research 

on 
phytoplankton 

is 
attem

pting 
to 

determ
ine 

the 
influence 

of estuarine nutrient transport on phy
toplankton-m

ediated 
carbon 

fluxes 
in 

the 
coastal 

zone 
and 

to 
quantify 

the 
environm

ental 
regulation of grow

th and light uti
lization 

efficiency 
of 

phytoplankton 
populations 

in 
coastal 

plum
es 

associated w
ith m

ajor 
estuaries 

along the coastal 
boun

dary 
of 

the 
M

iddle 
A

tlantic 
B

ight. 
Field observations 

em
pha

size 
variations 

in 
the 

areal 
influence 

of 
estuarine 

nutrients 
and particulate m

atter on the productivity of phytoplankton po
pulations. 

Research 
on 

zooplankton has 
shown 

that 
there 

are 
im

portant differences 
in 

the 
feeding behaviour, 

egg-production 
rates, 

and 
foodstorage 

abilities 
of the 8 num

erically dom
inant 

coastal 
copepods. 

Since 
the 

rates 
of physiological 

processes 
of individuals 

inn 
situ 

are 
prim

arily 
dependent 

on 
tem

perature 
and food effects and food effects are com

plex because both food 
quantity 

and 
quality 

play a role, 
laboratory and 

field studies 
of 

physiological 
processes 

have 
been 

pursued 
in 

an 
attem

pt 
to 

understand population fluctuations of coastal zooplankton in the 
New York B

ight.
At Lam

ont-D
oherty G

eological O
bservatory phytoplankton d

istri
bution 

is 
being 

studied in 
the M

iddle A
tlantic B

ight; 
analysis 

of 
chlorophyll 

a^ data 
and 

physical 
param

eters 
from

 the 
shelf 

edge front w
ill be used to establish the degree to which physi

cal phenom
ena at fronts control the distribution of phytoplank

ton. 
Over 

the 
continental 

shelf, 
em

phasis 
is 

on 
the 

fate 
of 

prim
ary 

production 
and 

the 
im

plication 
grazing, 

fecal 
pellet 

production 
and 

particle 
decom

position 
have 

on 
overall 

trans
port 

and 
transfer 

rates 
of 

particulate 
m

aterial. 
A 

separate 
project w

ill characterize benthopelagic zooplankton com
m

unities 
in selected subm

arine canyons off the eastern seaboard and com
pare 

these 
com

m
unities 

to those 
found over the adjacent conti

nental 
slope. 

O
ther 

zooplankton 
studies 

include 
projects 

on 
the 

physiology, 
life history 

and general 
ecology of the radio- 

laria, 
w

ith em
phasis 

on 
their sym

biotic relationships w
ith di

noflagellates 
and 

one on 
planktonic 

foram
inifera w

ith em
phasis 

on environm
ental factors influencing shell com

position, m
orpho

logy, 
and 

the role of sym
bionts in shell deposition and repro

duction. 
M

icrobiological 
research 

is concentrated on docum
en

ting 
bacterial 

abundance, 
biom

ass 
and 

production 
in 

esturies, 
river 

plum
es 

and 
the 

continental 
shelf of the M

iddle A
tlantic 

B
ight. 

Em
phasis 

is 
on 

specifying 
relative 

distributions 
of 

free versus attached bacterial cells and their respective acti
vities.
The m

ain objective of the plankton research at the Skidaway In
stitute 

of 
O

ceanography 
during 

1981 
was 

to 
determ

ine 
the 

fre
quency of summer G

ulf Stream
 upw

ellings on the northeastern Flo
rida shelf and the developm

ent and fate of plankton assem
blages 

in 
and near these upw

ellings. 
This was accom

plished by a con
certed 

effort 
of biological, 

chem
ical, 

and physical oceanogra
phers using sim

ultaneously two vessels to track w
ater m

asses o
ver several weeks during July and A

ugust. 
C

urrent m
eter arrays 

betw
een D

aytona and Savannah provided data on w
ater circulation. 

O
n-board 

zooplankton 
feeding 

studies 
provided 

inform
ation 

on 
zooplankton 

ingestion 
in 

these 
intrusions 

of 
cold 

G
ulf 

Stream
 

w
ater. 

We continued our cinem
atographic studies on copepod fee

ding 
and 

distinguished 
two different m

odes of feeding on sm
all 

and large particles.



At the U
niversity of M

iam
i’s R

osenstiel School of M
arine and A

t
m

ospheric Science, 
the ecological genetics and com

parative phy
siology of a wide range of phytoplankton species are being exa
m

ined. 
Of 

prim
e 

interest 
is 

the 
extent 

to 
which 

populations 
and species are able to adapt genetically to different environ
m

ental regim
es. 

A detailed investigation of the interaction of 
ecological and evolutionary processes in dinoflagellates in sub
tropical lagoons is being initiated. 

Laboratory and field stu
dies of inorganic nutrient assim

ilation 
(SO^ 

,N0^ 
,NH^+,P0^ 

)
in m

arine phytoplankton focus on synthesis of m
ajor bipolym

ers, 
especially protein, 

at the base of the food web. 
Particular at

tention 
is 

directed 
tow

ards 
daily 

cycles 
of synthesis 

and 
the 

influence 
of trace m

etals 
on phytoplankton grow

th. 
Investiga

tions continue on the physiology and ecology of ctenophores and 
chaetognaths 

from
 

South 
Florida 

and C
aribbean w

aters. 
Labora

tory 
experim

ents 
are concerned 

w
ith the effects of 

food concen
tration 

and patchiness on rates of grow
th and m

ortality and on 
fecundity. 

A 
field 

program
 

is 
exam

ining 
prey 

selection 
and 

rates of feeding in species of carnivores not easily m
aintained 

in the laboratory.

U
.S.S.R

.
(A.A. 

Elizarov)

B
arents and N

orw
egian Seas

To 
find 

out the 
food resources 

for com
m

ercial 
fishes, 

a w
inter 

assessm
ent of euphausid abundance in the B

arents Sea was under
taken 

in 
1981. 

P
eculiarities 

of 
zooplankton 

developm
ent 

and 
distribution in spring-sum

m
er in the N

orw
egian and B

arents Seas 
were 

analysed. 
Some 

differences 
in 

the 
phytoplankton 

vegeta
tion tim

e, 
the degree of quantitative developm

ent and distribu
tion 

in 
the eastern 

and w
estern 

areas 
of the 

B
arents 

Sea were 
noted. 

The 
distribution of 

deepw
ater 

shrim
p 

larvae 
was 

inve
stigated, 

and 
the 

habitat 
of 

spaw
ning 

(m
ature) 

shrim
p 

popula
tions 

in 
the N

orwegian and B
arents Sea were determ

ined. 
D

aily 
feeding 

rations 
of capelin 

during intensive 
fattening were de

term
ined. 

A great am
ount of m

aterial on feeding of haddock year 
lings 

in 
the 

B
arents 

Sea 
in 

autum
n-w

inter 
that 

w
ill 

perm
it 

to 
discuss their survival in 

future was analysed.
170 

phytoplankton 
sam

ples, 
1360 

zooplankton 
sam

ples, 
153 

eu
phausid 

sam
ples 

were 
taken 

by 
the 

traw
l-attached 

net, 
3650 

shrim
p 

larvae 
were 

identified 
and 

m
easured; 

quantitative 
m

ass 
analysis 

of 
feeding 

of 400 capelin specim
ens, 

250 blue w
hiting 

specim
ens, 

4847 haddock yearlings was carried out.

W
hite Sea

In 
the 

W
hite 

Sea m
onitoring studies of seasonal 

and yearly dy
nam

ics 
of 

plankton 
was 

continued 
on 

Decade 
Station 

DI 
(K

anda- 
lakhsky Bay) and in the Onega Bay. 

P
eculiarities of the biolo

gy and life cycle of a num
ber of plankton organism

s were studied



-A
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On 
the 

basis 
of m

ass 
species 

studies 
the 

ecology 
of littoral 

and sublittoral zone was investigated. 
The distribution of m

ass 
species 

w
ithin 

the 
com

plex 
of 

the 
biocenoses 

from
 

the 
K

anda- 
lakshsky Bay of the W

hite Sea was considered, m
aking it possible 

to 
distinguish 

the 
group 

of 
factors 

that 
influenced the 

space 
population 

structure. 
Plankton 

and 
benthos 

sam
ples 

collected 
in cruises in previous years were processed.
In autum

n 1981 
a cruise of the research vessel "Akadem

ik Petrov
sky" aim

ed at com
plex investigations of the edge of the Iberis- 

kyapan 
was conducted.

B
altic 5ea

Zooplankton. 
Seasonal zooplankton surveys were done in Febru

ary, 
M

ay, 
A

ugust 
and 

O
ctober-N

ovem
ber 

on 
standard 

stations 
(ICES areas 25, 

26, 
28, 

29), 
in the G

ulfs 
of Finland and Riga 

- 
in M

ay, 
A

ugust 
and 

O
ctober 

(an 
extra 

survey 
in 

the 
G

ulf of 
Riga in July). 

650 sam
ples were taken. 

Sam
ples were taken by 

Juday net 37/50 w
ith the mesh size of 0.09-0.16 mm in the coni

cal end .
N

ektobenthos. 
N

ektobenthos surveys were carried out in the ea
stern and south-eastern B

altic Sea 
(areas 26 and 28) 

in A
pril, 

June, 
July and Septem

ber. 
In the coastal areas of the G

ulf of 
Finland 

and 
the north-eastern 

G
ulf of Riga 

(areas 
28 and 

32) 
sam

pling 
was 

done m
onthly 

in A
pril 

- 
Novem

ber. 
Studies were 

carried out on the total nf 117 stations 
in 

the B
altic Sea, 

on 
81 

stations - 
in 

the gulfs. 
Sam

ples were 
taken 

by 
a 10 

feet 
Isaaks-K

idd traw
l 

using 
stratified netting 

(in the sea); 
a ben- 

thopelagic 
Rass 

traw
l 

for five-m
inute 

traw
ling in the close to 

the bottom
 layer.

Zoobenthos. 
In the B

altic Sea and the G
ulf of Riga zoobenthos 

sam
ples were collected in A

pril - May and O
ctober - Novem

ber on 
standard stations in areas 25, 

26, 
28, 

29 and 32. 
152 sam

ples
w

ere 
t^ken 

by 
Van-Veen bottom

 
grab 

w
ith 

the 
covering 

area 
of 

0.01 rn 
.

Feeding of herring. 
Sam

ples were taken in January, A
pril - M

ay, 
June - July and Septem

ber in areas 26 and 28. 
1550 fishes were 

exam
ined.




