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Laboratory of Ecology and System
atica, 

V
.U

.B., 
B

russels.
The study 

further 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

assa 
m

easurem
ents 

of 
the 

phytoplankton 
com

partm
ent.

A
ctivity 

studies 
: 

- 
1ight-dependance 

of 
the 

particulated
and extracellular production 

of 
the 

phytoplankton.
- kinetically (quantitative) determ

ina­
tions 

of 
the 

phytoplankton 
extracel­

lular organic m
atter, 

and phytoplank­
ton 

aspiration m
easurem

ents.
2 . 

Zooplankton .
Study 

on 
population 

dynam
ics 

of 
Copepodes 

: 
m

odelling 
of 

lanctonic 
populations, 

population 
genetics 

of 
H

arpacti­
coida.
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

respiration 
; 

specific heterotrophic 
activities 

: 
incorpo­

ration of radioactive substrates.



2

Canada
(A.R. 

Lonqhurst )

The follow
ing 

is 
a brief summary of some of the 

relevant 
acti­

vities in Canada; 
for further details, 

please consult the indi­
viduals nam

ed in each section.
DEPARTMENT OF FISHERIES AND OCEANS

M
arine 

Ecology 
Laboratory, 

Bedford 
Institute 

of 
O

ceanogra­
phy, 

D
artm

outh, 
Nova Scotia, 

B2V 4A2 
(D

r. 
K.H. 

M
ann, 

D
irector)

This 
laboratory 

participated 
in 

a 
num

ber 
of 

joint 
cruises 

during the year: 
to Hudson S

trait, 
the M

id-A
tlantic 

Ridge,
the 

Polar 
Front., 

the Scotian Shelf, 
and the S

traits of M
es­

sina. 
These cruises have added substantially to the archives 

of com
parative data from

 various environm
ents on prim

ary and 
secondary 

producers, 
their 

sire 
class 

distribution, 
their 

nutrient 
relationships, 

and 
their 

relationship 
to 

physical 
features 

of 
the m

arine environm
ent. 

On the 
cruise to Hudson 

S
trait 

m
easurem

ents 
of 

phytoplankton 
production 

and 
zoo­

plankton 
biom

ass 
were 

taken 
along 

the 
longitudinal 

axis 
of 

the Labrador Shelf, 
CTD m

easurem
ents were taken over the La­

brador 
Shelf-H

udson 
Strait-H

udson 
Bay 

area 
to 

investigate 
m

ixing 
in 

Hudson 
S

trait 
(specifically to discover where 

the 
TS properties 

observed 
on the Labrador Shelf are 

first 
for­

med) 
and 

several 
strings 

of 
current 

m
eters 

were 
m

oored 
in 

Hudson 
S

trait 
and 

subsequently 
recovered. 

It 
is 

expected 
that 

this 
work 

w
ill 

throw
 

light 
on 

the 
influence which 

the 
freshw

ater 
runoff 

of 
Hudson 

Bay 
exerts 

on 
the 

fisheries 
of 

the Labrador Shelf and N
orthern Grand Bank.

The them
e of a 

num
ber of the other cruises has been a study 

of the influence of turbulence on prim
ary productivity. 

The 
S

traits 
of M

essina provide data 
from

 an area of strong ver­
tical 

m
ixing, 

and 
com

parative 
data 

have 
been 

obtained 
from

 
other 

areas. 
A 

very 
intensive 

series 
of 

observations 
has 

been 
obtained 

from
 

Bedford 
B

asin, 
close 

to 
the 

laboratory. 
Very detailed m

easurem
ents of turbulence 

in vertical profiles 
were 

made 
w

ith 
OCTUPROBE, 

designed 
in 

the 
A

tlantic 
O

ceano­
graphic Laboratory of the Bedford Institute of O

ceanography, 
w

hile sim
ultaneous m

easurem
ents were made of the physiologi­

cal properties of phytoplankton.
A

nother objective of various cruises has been to obtain data 
on the contribution of picoplankton to total 

prim
ary produc­

tivity. 
A

fter 
last 

year's im
portant 

finding that 
in oligo- 

trophic 
w

aters 
m

ore 
than 

half 
of 

the 
prim

ary 
production 

in 
the w

ater colum
n may be attributed to particles of less than 

1 /<m, 
further work 

has shown 
that 

these particles 
(believed 

to be 
cyanobacteria) 

make 
a significant contribution in ali 

w
aters exam

ined including the A
rctic.

The 
last 

few 
cruises 

of 
the 

Scotian 
Shelf 

Ichthyoplankton 
Program

 
were 

conducted 
during 

1982. 
W

ork 
w

ill 
continue 

on 
sam

ple 
analysis, 

archiving 
and 

analysis 
of 

m
aterial 

from
 

a 
five-year 

series 
of stations 

at 
which ichthyoplankton, 

zoo­
plankton, 

chlorophyll 
and 

nutrients were sam
pled in a stan­

dardized 
m

anner. 
A

iread y, 
the 

work 
has 

yielded a much 
im

­
proved picture of the geographical 

distribution of early life 
history stages of fish, 

and of the attendant 
biological 

oce­
anographic phenom

ena.
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Kork w
atti the ECOLOG dual-beam

 acoustic fish detect ion device 
has continued, 

w
ith cruises on the Scotian Sheif, 

to Cheda- 
bucto 

Bay 
and 

to w
estern 

Nova Scotia. 
lile 

system
 

is 
alii! 

being 
tested 

to 
its 

lim
its, 

but 
it 

appears 
to 

give 
better 

resolution 
w

ithin 
fish 

aggregations 
than 

any 
other 

system
, 

and to 
yield data on size frequency distributions. 

it w
ill 

be used in a m
ulti-disciplinary study of the biological 

oce­
anography and fisheries ecology of Brow

n's Bank, 
to begin in 

1 983 .
A new program

 on deep ocean benthic ecology was launched w
ith 

a cruise to the N
ares A

byssal 
Plain. 

The objective is to ob­
tain 

sufficient 
understanding 

of 
biological 

fluxes 
Io 

be 
able 

to 
make 

risk 
assessm

ents 
in 

connection 
w

ith 
proposals 

to dump 
radionuclides in the deep ocean. 

Sam
ples were col­

lected 
w

ith 
a 

box 
corer 

and 
w

ith 
an 

epibenthic 
sled. 

Time 
lapse 

photographs 
of 

am
phipods 

consum
ing 

baii 
provided 

an 
indirect estim

ate of m
etabolic rates.

C
entre Cham

plain des Sciences de la M
er, Q

uébec,
Q

uébec, 
G1 K 7Y7

(D
r. 

J. 
Piuze, 

D
irecteur)

Au 
laboratoire 

du 
C

entre 
Cham

plain 
des 

Sciences 
de 

la 
M

er, 
les études se sont poursuivies pour étudier la production et 
l'écophysiologie du phytoplancton en m

ilieu 
estuarien. 

Ces 
travaux 

ont 
indiqué 

que 
les 

variations 
de 

la 
tem

pérature, 
des 

débits 
d'eau 

douce 
et 

des 
conditions 

de 
lum

ière 
et 

de 
stratification 

de 
la 

colonne 
d'eau sont 

les 
principaux 

fac­
teurs 

hydro1ogiques 
responsables 

de 
la 

grande 
hétérogénéité 

spatiale et tem
porelle observée chez le phytoplancton. 

D
'autres 

travaux 
ont 

égalem
ent 

été effectués pour tenter de 
caractériser 

la 
productivité 

hétérotrophique 
dans ce m

ilieu 
esturien 

et 
pour étudier la croissance et la physiologie de 

la m
icroflore dans la glace en période hivernale.

Par 
ailleurs, 

une 
étude 

de 
la 

répartition 
des 

euphausides 
dans 

l'estuaire 
du 

Saint-L
aurent a m

ontré qu'en été les po­
pulations 

d'euphausides 
sont principalem

ent 
localisées 

dans 
une 

étroite 
bande 

longitudinale 
le 

Tong de 
la côte nord et 

et que les populations (Thysonaessa raschii et M
eganyctiphanes norveqi- 

ca) sont séparées verticalem
ent,étant associées à des bandes 

de 
tem

pérature 
différentes. 

Des hypothèses reliées à l'in
­

teraction 
entre 

la 
circulation résiduelle 

et les m
igrations 

verticales ont été avancées pour expliquer cette répartition 
et 

un 
program

m
e 

sera entrepris pour essayer de vérifier ces 
hypothèses .

M
arine fish D

ivision, fisheries Research Branch, 
H

alifax,
Nova Scotia, 

B3J 2S7
(D

r. 
J.E

. 
Stew

art, D
irector)

Through the year there was an em
phasis on the developm

ent of 
data m

anagem
ent system

s for m
ajor data sets.

An S2K m
anagem

ent system
 was developed for the five years of 

Scotian 
Shelf 

Tchtyoplankton 
Program

 
biological 

and 
hydro­

graphic data. 
F

irst results from
 this survey were distribu­

tion patterns 
of fish eggs and larvae on the Scotian Shelf. 

There was developm
ent 

and testing of an integrated (M
l N

ISIS, 
HP 3000) 

system
 for adm

inistration and data analyses of tag­
ging 

experim
ents. 

International 
O

bserver 
Program

 
data 

were 
aiso m

ounted on a S2K data system
.
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A 
detailed 

study 
of 

fishing patterns 
in the 

com
plex 

ground- 
fish 

fishery 
of SW Nova Scotia was carried out 

using obser­
vers 

on 
vessels 

and 
the 

im
pacts 

of 
mesh 

regulation 
on 

the 
fishery analyzed.
The D

ivision played a leading part in the developm
ent of the 

southw
est 

Nova 
Scotia 

Fishery Ecology Program
 which w

ill 
be 

a 
m

ajor 
focus 

of 
research 

activity 
in 

the 
Scotia-Fundy 

Re­
gion 

during 
the next 

five years. 
The program

 includes par­
ticipants 

from
 M

arine Ecology and A
tlantic O

ceanographic La­
boratories at Bedford Institute of O

ceanography, 
other D

ivi­
sions of the Fisheries Research Branch, D

alhousia and Guelph 
U

niversities.

Fisheries and Environm
ental Sciences D

ivision, 
Fisheries Re­

search B
ranch, 

St. 
Andrew, 

New Brunsw
ick, 

EOG 2X0 
(D

r. 
J.E

. Stew
art, 

D
irector)

Paralytic 
shellfish 

poisoning 
(PSP) 

continues 
to 

be 
a 

pro­
blem

 
w

ith 
w

idescale 
closures 

of 
clam

 
fishing 

areas 
in 

the 
late sum

m
er. 

R
esearch is designed to understand the biology 

of  
the 

causative 
organism

 
G

onyaulax 
excavata, 

particularly 
the 

distribution 
of 

resting 
cysts 

and 
factors 

controlling 
encyslm

ent. 
A 

laboratory 
experim

ent 
was 

initiated 
to 

test 
w

hether 
ozone 

treatm
ent 

of clam
s can rem

ove 
the PSP toxins.

Population estim
ates a alew

ife, 
shad and salm

on were made in 
the A

nnapolis 
R

iver 
which is 

to 
be 

the 
site 

of a 
sm

all 
de­

m
onstration scale tidal power plant and aiso in M

inas B
asin. 

Tagging 
m

ethods 
have 

been 
used to dem

onstrate the m
igratory 

routes used by shad in the Bay of Fundy.
A benthic study in collaboration w

ith M
arine Ecology Labora­

tory 
was 

com
pleted 

and 
provided 

geographic 
coverage 

of m a - 
crobenthic 

production 
for 

the 
Bay. 

The 
relationship 

found 
betw

een current speed and suspensionfeeder production can be 
used predictively. 

Laboratory m
ussel 

grow
th and seston de­

pletion 
experim

ents 
confirm

 
the 

field 
observations 

w
ith 

grow
th being dependent on current speed.

A benthic 
project 

was 
begun as part of a collaborative pro­

gram involving Fisheries Research Branch, 
M

arine Ecology La­
boratory 

and 
local 

universities. 
The 

overall 
aim

 is an 
in­

depth study of haddock ecology in this area.

N
orthw

est 
A

tlantic 
Fisheries 

C
entre, 

Fisheries 
Research 

Branch, 
St. 

John's,- N
ew

foundland, 
A1C 5X1

The 
Flem

ish 
Cap 

Project 
began in 

1978 
and has 

been 
carried 

out cooperatively by Canada and the USSR w
ith project results 

and progress 
being 

reported annually 
through the Scientific 

Council 
of NATO. 

R
esults to date include annual 

biom
ass e­

stim
ates 

of the 3 M cod stock, 
docum

entation of larval 
red- 

fish 
dynam

ics, 
a 

good 
initial 

understanding of the physical 
and biological 

oceanography of Tlem
ish Cap and know

ledge of 
the early life history and feeding biology of cod on juvenile 
redfish. 

A review
 and analysis of future research plans were 

carried 
out 

and 
sum

m
arized 

in a docum
ent 

titled "Prospectus 
on 

future 
R

esearch 
for 

the 
Flem

ish 
Cap 

Project" 
(SCR Doc. 

82/X
1/2)  

subm
itted to NATO.



further 
research 

was 
undertaken 

in 
1982 

utilising 
otolithi, 

Io determ
ine daily grow

ths in larva) 
Sebastes spp.

A 
"Southeast 

Shoal 
(G

rand 
Banks) 

Larva) 
V

ellow
tail 

Study" 
proposal 

has been finalized for 1983. 
The project w

ill exa­
m

ine larval 
yellow

tail 
flounder, 

Lim
anda ferruginea, 

and in­
volves studying specific aspects of grow

th, 
feeding, 

d
istri­

bution and abundance related to biological 
and physical 

oce­
anographic conditions. 

The study is designed to provide some 
basic understanding of the processes involved in determ

ining 
the 

early 
life 

history 
of 

larval 
fish 

and 
subseguent 

year- 
class strength. 

.
Severa! 

cruises to investigate the distribution and abundance 
of 

larval 
herring 

and 
capelin 

were 
carried 

out 
in 

T
rinity 

and 
fortune 

Bays, 
N

ew
foundland, 

in 
1982. 

Extensive oceano­
graphic 

data 
were 

collected which w
ill 

assist 
in the inter­

pretation 
of 

larva) 
grow

th 
and 

survival 
as 

w
ell 

as 
the 

in­
fluence of oceanographic conditions on fish distribution.
In 

the 
past 

year 
collaborative efforts were m

aintained w
ith 

M
em

orial 
U

niversity 
of N

ew
foundland 

relative 
to canyon pro­

cesses 
as 

these 
affect 

the physical 
w

ater structure and ad­
jacent shelf productivity.
A com

plete 
annotated species list 

of copepods has been pre­
pared in conjunction w

ith J. 
Trem

blay, 
U

niversity of G
uelph, 

which 
updates 

the 
A

tlantic 
Section 

of 
"A 

Synopsis of Cana­
dian M

arine Zooplankton", 
published in 1971.

C
entre de Recherche en Ecologie des Pêches, 

D
irection de la 

R
echerche sur les Pêches, 

Rim
ouski, 

Q
uébec, 

G 5 L 3A1 
(D

r. 
P. 

B
éland, 

D
irecteur)

Ce nouveau laboratoire m
is en place à l'été 1982 a poursuivi 

la 
m

ajorité 
de 

ses 
recherches 

dans 
le 

nord-ouest 
du 

G
olfe 

Saint-L
aurent.

On 
a 

déterm
iné 

que 
la 

résistance 
osm

otique 
des 

populations 
naturelles d'oursins peut servir d'indicateur de l'im

portance 
des 

fluctations 
de 

salinité 
en 

un 
lieu 

donné. 
Les 

données 
d'une 

étude 
en 

bassin 
et 

en 
nature m

ontrent 
que 

le 
taux 

de 
survie dépend de la taille. 

On a m
esuré que l'eau douce des 

rivières M
ingan et Rom

aine en crue printanière peut abaisser 
la salinité 

au large entre 0?ô» et 
20%<> jusqu'à une profondeur 

de 5 m
ètres.

Les 
fréquences de 

taille 
dans les populations d'oursins aux 

divers étages en divers points des Iles M
ingan correspondent 

a la récurrence de profils de salinité pius ou m
oins accusés.

Une 
prem

ieère 
analyse 

sur 
plusieurs 

années 
des 

organism
es 

fixés 
aux 

bouées 
de navigations dans 

le G
olfe sem

ble relier 
les 

densités 
observées 

de 
quelques 

taxons 
aux 

débits 
d'eau 

douce 
du 

fleuve 
Saint-L

aurent. 
La 

poursuite 
du 

projet 
au 

cours des annés futures perm
ettra de m

ieux cerner les causes 
de ces 

fluctations de densités.
Il a été vérifié que le buccin (Buccinum

 undatum
), 

un préda­
teur 

im
portant, 

a 
un 

rôle déterm
inant 

dans 
la structuration 

des 
com

m
unautés 

benthiques. 
Lors 

d'une 
étude 

en cours 
sur 

les 
param

ètres 
de 

son 
cycle 

vita) 
(croissance, 

m
ortalité, 

reproduction) 
nous 

avons 
noté 

que 
l'espèce 

ne 
fait 

pas, 
en 

M
jnganie, 

de 
m

igrations 
saisonnières, 

comme 
on 

l'a 
souvent 

postulé. 
En outre, 

nous avons m
esuré adéquatem

ent l'effica­
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cité et 
l'aire d'attraction de l'engin de pêche utilisé com­

m
ercial em

ent .
On 

a 
aussi 

constaté 
qu'une substance contenue dans 

la cara­
pace 

des 
larves 

pélagiques 
de 

crustacés 
benthiques 

ém
et 

de 
la 

fluorescence 
à 

la même longeur d'onde que 
la chorophylle 

A. 
Il 

faudra 
vérifier 

se 
cela 

peut, 
à 

certaines 
saisons, 

constituer 
en 

océanographie 
une 

source d'erreur dans le do­
sage 

routinier 
par 

fluorom
étrie 

de 
la chlorophylle présente 

dans la colonne d'eau. 
Plusieurs de ces projets seront pour­

suivis en 1983. 
Une étude sur la distribution verticale des 

larves 
de 

hom
ard 

révèle 
que 

l'on 
sous-estim

ait 
de 

3?ô 
a 

3 0 
l'abondance 

des 
différents stades 

larvaires par 
l'échantil­

lonnage traditionnel 
du prem

ier m
ètre de la colonne d'eau.

A
rctic 

B
iological S

tation, 
Fisheries Research Branch,

Ste. 
Anne de B

ellevue, 
Q

uebec, 
H9X 3R4 

(D
r. 

A.W
. 

M
ansfield, 

D
irector)

Studies by the A
rctic B

iological 
Station of a coastal arctic 

ecosystem
 

were 
continued 

in 
Frobisher 

Bay, 
in 

the 
eastern 

Canadian arctic. 
M

ajor activity took place during the open­
w

ater period in sum
m

er, 
w

ith additional 
.bservations through 

the ice cover in w
inter.

Experim
ental 

observations 
were 

continued 
on 

activity 
rates 

of pelagic bacteria during the open-w
ater season. 

Field work
0 n 

in 
situ 

prim
ary 

productivity 
of 

phytoplankton 
and 

sea­
weeds 

and 
on 

the 
vertical 

distribution of phytoplankton was 
carried out. 

Both field and laboratory experim
ents were con­

ducted 
on 

the 
effects 

of light 
and 

tem
perature 

on the 
syn­

thesis 
by 

phytoplankton 
of polysaccharides, 

lipids and pro­
teins. 

A
dditional 

data 
were assem

bled 
from

 the 
sea ice 

on 
the 

vertical 
distribution 

of 
diatom

s and anim
als of several 

taxonom
ic 

groups 
which are 

found in large num
bers 

living in 
the ice during several m

onths of each w
inter.

A 
study 

of 
zooplankton 

feeding 
was 

begun. 
Exam

ination 
of 

certain 
ecological 

and 
physiological 

features 
of 

dom
inant 

m
acrozooplankton 

species 
was 

continued, 
including 

the 
rate 

of lipid 
and 

caloric 
energy accum

ulation and utilization by 
the locally dom

inant ctenophore, 
M

ertensia ovum
. 

W
ork on re­

spiratory m
etabolism

 of the same species was carried out.
The relation betw

een zoobenthos production and detrita! 
fall­

out was a continuing study. 
D

ata were accum
ulated on caloric 

and ash determ
inations of a num

ber of im
portant benthic ani­

mal 
species. 

B
acterial activity in sedim

ents was aiso exa­
m

ined.
At 

Cape 
H

att, 
northern B

affin Island, 
sea ice bacteria were 

sam
pled and i_n situ experim

ents carried out on bacterial and 
plant 

activity 
in 

the 
ice. 

Farther 
afield, 

data 
were 

as­
sem

bled 
on 

zoobenthos 
distribution 

in 
a 

num
ber 

of 
arctic

1 ocalities.
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UNIVERSITE DU QUEBEC A R1M0USK1
D

épartem
ent d'Q

céanoqraphie, 
U

niversité du Québec à Rim
ouski,

Rim
ouski, 

Q
uébec, 

G 5 L 
3 A1

(D
r. 

Jean-Rock B
rindle, 

D
irecteur)

La m
ajorité des projets de recherche (1980 à 1982) des cher­

cheurs 
de 

l'UQAR 
ont 

été 
effectués 

dans 
l'estuaire 

et 
le 

golfe 
du 

Saint-Laurent 
ainsi 

que dans le fjord du Saguenay.
Une équipe, 

form
ée 

en 1979, 
a développé des recherches por­

tant 
sur 

la 
com

préhension 
du 

fonctionnem
ent des écosystèm

es 
benthiques 

littoraux 
de 

substrat 
m

euble 
sur 

les 
deux 

rives 
de 

l'estuaire 
du 

Saint-L
aurent. 

Des études concernent 
par­

ticulièrem
ent 

la 
structure 

et 
la 

dynam
ique 

des 
com

m
unautés 

prises dans 
leur 

ensem
ble m

ais aussi 
l'écologie et 

la dyna­
m

ique 
de 

certaines 
espèces 

en 
particulier. 

O
utre 

les 
deux 

professeurs 
concernés, 

l'équipe 
regroupe 

dix 
étudiants 

in­
scrits a la m

aîtrise en océanographie et, 
dont les projets de 

recherche s'inscrivent dans la problém
atique de base.

Les 
buts 

généraux 
de 

la 
program

m
e 

de 
recherche 

océanogra­
phique 

sont 
les 

suivants: 
étudier la dynam

ique de circula­
tion 

et 
le 

processus 
de 

m
élange 

estuarien 
dans 

l'estuaire 
m

aritim
e 

et 
la 

partie 
occidentale du golfe du Saint-Laurent 

en utilisant une approche descriptive et théorique,et m
ettre 

ces 
processus 

en 
relation 

avec 
la 

distribution 
et 

la 
dyna­

m
ique 

de 
la 

com
m

unauté 
planctonique 

ainsi 
que 

le 
transport 

de m
atières 

nutritives 
et 

polluantes entre l'E
stuaire et le 

G
olfe.

MCGILL UNIVERSITY
Institute of O

ceanography, 
M

cG
ill U

niversity, 
M

ontréal,
Québec, 

H3A 2B2
(D

r. R.G. 
Ingram

, 
Chairm

an)
5tudies 

have 
continued 

in 
the 

G
ulf 

of 
St. 

Law
rence 

of 
the 

ice biota 
(principally diatom

s), 
the distribution of oxygen 

(especially the association of the oxygen minimum layer w
ith 

nutrient 
levels), 

the 
benthic 

environm
ent 

and 
the 

movement 
of w

ater 
m

asses 
in 

the north-eastern 
G

ulf. 
In the 

w
estern 

A
rctic, 

involvem
ent 

has 
been 

in 
ecological 

studies 
of 

the 
A

rctic 
fox 

w
hich 

in certain areas depends entirely upon ma­
rine 

sources 
of 

food. 
W

ork 
on 

an 
isopod 

crustacean 
which 

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 m

arine clim
ates -- the northw

est At 1 antic-Sub­
arctic 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 copepods 
(C

rustacea) have continued.
A 

joint 
project 

w
ith 

ecologists 
at 

H
arvard 

U
niversity 

and 
the  

U
niversity 

of 
Rhode 

Island 
began 

in 
1982 

to 
study 

the 
effects of oil 

pollution on m
arine faunas and floras as part 

of the on-going MERL 
program

 of U R1. 
This joint 

venture was 
funded 

by 
USA/NOAA. 

The 
energetics of secondary planktonic



production in the estuary of the St. 
Lawrence R

iver conti­
nues to be studied. 

A study of the m
icrobiology of suspen­

ded solids 
in the G

ulf of St. 
Lawrence has begun. 

The per­
ceptual basis of first 

feeding by fish w
ill be studied star­

ting 
in 

1983 as w
ill 

the ecology of deep w
ater C

rustacea 
in 

an A
rctic fjord.

A 
num

ber 
of 

investigations 
concerning 

sponges 
(physiology 

arid 
ecology) 

w
ere 

aiso 
com

pleted. 
This work 

took 
place 

in 
both 

fresh 
and m

arine w
aters 

(A
tlantic and Pacific O

ceans).
R

esearch 
program

s 
on 

the 
determ

ination 
of 

biom
ass 

and 
pro­

duction 
of coral 

reef zooplankton as a 
food source 

for 
reef 

corals and the degree to which reef plankton biom
ass can sup­

ply 
the 

nutritional 
requirem

ents 
of corals 

have 
continued. 

It 
is 

now 
generally 

accepted 
that 

reefs harbour 
a 

resident 
population 

of 
zooplankton, 

resident 
taxa 

which 
are 

com
po­

nents of the reef itself and not of the surrounding ocean. 
From collections m

ade w
ith anchored, 

inverted plankton nets, 
the resident benthic and epibenthic zooplankton w

ill be sam
­

pled, 
defined, 

distinguished from
 the oceanic population and 

its biom
ass 

estim
ated. 

For a 
few num

erically abundant spe­
cies, 

rates 
of 

production 
w

ill 
be 

determ
ined 

from
 

cohort 
analysis and trophic relationships investigated. 

The second 
part 

of 
the 

study w
ill 

consider the biom
ass and com

position 
of zooplankton captured by reef corals. 

.

DALHOUSIE UNIVERSITY
D

epartm
ent of O

ceanography, D
alhousie U

niversity, 
H

alifax,
Nova Scotia 

B3H 4J1
(D

r. 
R.D

. 
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 
30 

graduate 
stu­

dents. 
The research of this entire group is focused 

to some 
extent 

around 
the 

m
ajor 

interests 
of the 

faculty, 
w

hich 
is 

briefly described below
.

Zooplankton research 
has 

just been com
pleted in the G

ulf of 
M

aine 
using 

a 
ship 

of 
opportunity 

to 
m

onitor 
zooplankton 

grow
th and abundance over a period of one year. 

In addition 
observations 

w
ere 

made 
on 

the m
echanism

s and rates 
of 

fee­
ding 

of 
the 

A
ntarctic K

rill 
Euphausia superba. 

These later 
observations w

ere carried last w
inter at the Polish Research 

Base A
rctow

ski. 
A

dditional studies include an investigation 
of the 

m
etabolic 

costs 
borne 

by 
copepods 

feeding 
on 

phyto­
plankton, 

an 
analysis 

of zooplankton 
tsxonom

y and distribu­
tion in w

aters 
over the Scotian Shelf and slope, 

a study of 
the feeding rates of oligotrichous ciliate m

icrozooplankton, 
an analysis of the m

echanism
 of food retention by euphausids 

and 
finally 

a 
consideration 

of 
the 

im
portance 

of lipid 
re­

serves in grow
th and fecundity of C

alanus.
Fishery 

investigations 
include 

a 
study 

of 
the 

relationship 
betw

een 
distribution 

and production 
of zooplankton and her­

ring 
off 

southw
estern 

Nova 
Scotia. 

A
dditional 

studies 
in­

clude 
a 

study 
of the 

im
portance of fish predation on larval
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fish m
ortality, 

on investigation of the factors affecting the 
grow

th 
of 

larval 
haddock, 

a study of 
fish production in the 

Amazon 
Flood 

Plain, 
and 

finally 
on 

experim
ental 

assessm
ent 

of the energetics and grow
th of cod.

Studies 
on 

benthic 
ecology 

have 
focused 

on 
the 

use 
of 

the 
stable 

isotope 
Carbon-13 

as 
a 

m
eans 

of 
identifying 

food 
chain lenght and com

plexity. 
A

dditional studies include in­
vestigations 

on 
the 

relationship 
betw

een 
bottom

 
currents, 

sedim
ent texture and food availability for anim

als, 
an inve­

stigation 
of 

the 
food 

resources 
available 

to 
the 

Am
erican 

lobster 
in 

various 
environm

ents, 
an 

experim
ental 

study 
of 

bottom
 roughness 

(especially anim
al 

tubes) 
and its effect 

on 
supply of organic m

atter to the bottom
, 

and finally on inve­
stigation 

of benthic 
invertebrate 

patch size 
and 

food input 
to those organism

s.
One 

group 
is 

concerned 
w

ith 
developing 

m
athem

atical 
repre­

sentations 
of 

ecological 
system

s. 
This 

approach 
has 

been 
extended 

to 
studies 

of 
warm 

core 
rings 

of 
the 

G
ulf Stream

 
pius 

a 
study 

of 
the 

im
portance 

of predation 
as 

a 
m

echanism
 

to shape particle size spectrum
 in the m

arine environm
ent.

The 
final 

group 
w

orking 
on phytoplankton has been concerned 

w
ith physical-biological 

interactions 
on 

the 
Scotian Shelf. 

S
pecifically, 

this has involved studies of fronts, 
upw

elling, 
tidal 

m
ixing 

and 
cross 

shelf advection. 
A

dditional 
studies 

include 
an 

investigation 
of 

the 
rate 

of 
nutrient 

regenera­
tion in the plankton across the shelf, 

a study of the co-oc­
currence 

of 
bacteria 

and 
phytoplankton 

and 
their 

functional 
interaction, 

an 
investigation 

of 
the 

quantity, 
quality 

and 
rate 

of 
form

ation 
of 

chlorophyll 
degradation 

products 
and 

finally 
an 

exam
ination 

of 
the 

carbon: 
nitrogen 

ratios 
in

phytoplankton 
subjected 

to 
varying 

tem
perature 

and 
light 

stresses.

Denmark 
(Vaqn H

ansen)
The D

anish Institute for Fishery and M
arine Research

In A
pril 

1982 the m
ethodology on in situ patch m

easurem
ents was 

tested. 
An 

identified phytoplankton patch was m
apped out 

in a 
lagranian 

system
 

referring to a buoy 
fixed to the w

ater m
asses 

by a paracuta in 15 rm
eters depth. 

Stations w
ere taken for each 

2 nm in 8 directions from
 the fixpoint till 

10 nm. 
The NE qua­

drant 
was enlarged to 20 nm distance. 

The stations were star­
ted w

ith optical 
m

easurem
ents, 

light absorbtion and fluorom
etry 

"in situ". 
D

epending 
on 

the 
optical 

observations some 
depths 

were chosen for sam
pling nutrient, chlorophyll and coulter coun­

ting. 
The 

sam
ples 

were pumped 
up 

through 
a 

cable 
hose w

ith a 
subm

erged pump and CTD probe installed.
Sim

ilar observations were made on sn anchored station w
ith 2

-3 
hours frequency during 2

-3
 days.

On two cruises in A
pril and Novem

ber the northgoing current 
off 

the w
est 

coast of Jutland was 
investigated optically, 

by a CTD 
probe, 

nutrients, 
coulter counting and chi orophyll ja m

easurem
ents.
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Experim
ental work in 1982 was reduced to a minimum since alm

ost 
ali 

available 
man power was used to establish the research 

fa­
cilities at H

irtshals Laboratory and in the laboratory in Char­
lottenlund.
Process-oriented studies using e.g. 

a subm
ersa! 

pump was in
iti­

ated 
at 

peak-stations 
during 

the 
D

anish 
participation 

in 
the 

International 
Larval H

erring Survey.
Prelim

inary investigations of plankton production in a new 92 m^ 
out door tank w

ere carried out.
Studies 

of 
larval 

feeding behaviour 
in different 

food environ­
m

ents 
w

ere 
initiated 

w
ith 

various 
techniques. 

In 
particular, 

the 
process 

of 
first 

feeding 
for larval 

herring was studied in 
detail. 

The 
background variability in the developm

ent of fish 
larvae w

ere studied and the techniques for handling herring eggs 
and 

hatching 
the 

larvae 
were 

im
proved 

in 
cooperation w

ith dr. 
H

arald R
osenthal.

Ongoing 
work 

on 
particle 

counters 
was 

expanded 
and 

includes 
laser techniques, 

ultra sonic and coulter counter principles.
The 

com
plete 

work 
of 

the 
experim

ental 
departm

ent 
in 

1982 
was 

oriented tow
ards creating the basis for beginning to utilize the 

facilities in 1983/84.

M
arine B

iological Laboratory, 
Copenhagen U

niversity, 
E

lsinore.
G

eneral m
arinebioloqy and ecology

The 
research 

has been phocused on bivalves, 
a.o. 

a revision of 
the fam

ily M
ytiliidae 

(system
atics and ecology). 

Several m
yti- 

liid 
species 

new 
to 

science 
have been 

found. 
A

nother 
project 

deals w
ith the identification of recently m

etam
orphosed bivalves. 

A catalogue of 70 species is in progress.
The feeding of sand-living am

phipods, 
the am

ount of food consu­
med in 

relation 
to 

food availability is checked and correlated 
to stages in lifecycles and variation in the environm

ental 
fac­

tors. 
•

M
arine parasitology

The work is continuing on the lifecycles of digene trem
atodes.

It 
has 

for 
instance been 

found that 
the C

ercaria 
stage 

of one 
species 

is 
developed 

in 
redia 

in 
a 

polychaete 
(m

ost 
species 

known 
is 

developed 
in 

gastropods 
and 

m
olluscs). 

The C
ercaria 

penetrates 
the 

skin 
'of 

flatfishes. A
fter 

a couple 
of m

onths
the 

first 
trem

atods 
can 

be 
found 

in 
the 

blood 
vessels 

in the
gills and in the heart. 

The parasite can be lethal to the fish.
W

ork 
on 

parasitic 
turbel1arians 

continues. 
The 

reproductive 
biology of both parasite and host is investigated by field col­
lections and by experim

ents in the laboratory.
Ecophysioloqical 

investigations has concentrated on decapod 
crustaceans. 

B
rackish w

ater shrim
ps has been tested with regard 

to 
tolerances 

to 
changes 

in 
salinity, 

tem
perature 

and 
oxygen 

tensions. 
Specially 

extrem
e 

com
binations of 

these 
factors was

of 
interest. 

Blood 
sam

ples 
of 

the shrim
ps 

was 
analysed for

blood pigm
ent, 

ions, 
am

ino acids,a.s.o. 
In lobsters the am

ount 
of blood 

pigm
ent, 

the 
m

oult 
frequency 

and 
duration 

of the 
va-



r i o u s 
m

oult 
filages 

was 
investigated 

for 
lobsters 

g i veri 
diffe­

rent 
types 

of 
food. 

V
entilatory 

and circulatory 
bebae jour 

of 
juvenile lobsters in low oxygen tensions was another project.
A

ccum
ulation 

of 
cadm

ium
 

and 
phenol 

in 
various 

organs 
and 

the 
effect 

of these pollutants on physiological m
echanism

s has been 
investigated in shrim

ps and crabs.

G
rönlands f i sker i undersoqe 1 ser . 

G
reenland w

aters. 
(C. 

Sm
idt)

? o o p1ankton
The standard sam

pling program
m

e was continued using stram
in net 

(2 m diam
eter 

ring, 
mesh aperture 1 

mm) and w
ith Bongo sam

pler 
(60 cm diam

eter ring, 
mesh aperture 0.5 mm) was made in July at 

at 
the 

Standard 
O

ceanographic 
Sections 

in 
D

avis 
S

trait 
from

 
F y Ila 

Bank 
to 

Fgedesm
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. 
The catches have been analyzed by volum

e, 
fish eggs and 

larvae 
sorted 

out, 
identified 

and 
counted. 

The 
dom

inant 
zoo­

pi ankters have been estim
ated qualitatively and quantitatively.

Institute of G
enetics and G

eology, 
A

arhus U
niversity, 

A
arhus

One m
ain 

project 
of the laboratory is the m

icrobial 
cycling of 

nitrogen, 
sulfur 

and 
carbon 

in 
m

arine 
sedim

ents. 
Studies 

are 
carried out in laboratory sedim

ent system
s and in shallow

 w
ater 

estuarine 
sedim

ents 
as 

w
ell 

as 
in 

offshore 
w

aters 
in order 

to 
quantify the total m

ineralization in sedim
ents and the relative 

im
portance of nitrate and sulfate reduction, 

m
ethanogenesis and 

aerobic m
ineralization.

O
ther projects are concerned w

ith the m
echanism

s of spéciation, 
m

icroevolution and interspecific interactions in m
arine sibling 

species. 
M

ain 
em

phasis 
is 

on m
arine 

Gammarus 
in 

inner D
anish 

w
aters and in the B

altic.
D

uring 
the 

last 
years 

projects 
have 

been 
initiated 

to 
study 

bacterial 
production 

and 
turnover 

due 
to 

protozoan 
grazing 

in 
the pelagia!. 

Finally the departm
ent contributes in a study oF 

the ecology of the W
adden Sea.F inland

(J. 
Lässig)

Institute 
of M

arine R
esearc h, 

He1 s in ki

Intense 
studies 

on 
phytoplankton, 

prim
ary 

production, 
chloro­

phyll 
a 

and 
related param

eters w
ere carried out 

in the w
estern 

part of the G
ulf of Finland. 

M
onitoring of the above param

eters 
was 

continued in tile entire B
altic Sea according 

to tile B
altic 

M
onitoring Program

m
e (H

elsinki 
Com

m
ission).



Zooplankton was sam
pled at 

coasta] 
stations in the G

uii of Fin­
land, 

the 
A

rchipelago 
Sea, 

and 
the 

Bothnian 
Bay. 

Zooplankton 
m

onitoring 
was 

continued 
in the entire B

altic 
Sea according to 

the B
altic M

onitoring Program
m

e.
B

enthic m
acrofauna com

m
unities were studied in the deep areas of 

the B
altic Sea. 

The stations of the B
altic M

onitoring Program
m

e 
were included in the survey.
The production and decom

position of organic m
atter in the pela­

gia] 
w

ere 
studied 

in 
the 

G
ulf 

of 
finiand 

in 
cooperation 

w
ith 

lvsrm
inne Zoologica] 

Station of tile U
niversity of H

elsinki.

Institute of R
adiation Protection, 

H
elsinki

Studies on phytoplankton, 
chlorophyll £, 

prim
ary production, and 

zoobenthos w
ere carried outin the vicinity of two nuclear power 

plants, 
one in the G

ulf of Finland and one in the B
othnian Sea.

N
ational 

Board of W
aters, 

W
ater 

Research O
ffice, 

H
elsinki

The 
influence 

of 
industrial 

pollution 
on 

the 
com

position 
of 

benthic 
m

acrofauna 
was 

studied 
at 

severa! 
localities along the 

coast in the G
ulf of Finland, 

and in the G
ulf of B

othnia.
Phytoplankton prim

ary production, 
chlorophyll a and phytoplank­

ton were 
m

easured at 
coastal 

stations in both polluted and un­
polluted 

areas of the G
ulf of Finland and the G

ulf of B
othnia. 

Special 
investigations 

were 
perform

ed 
off 

several 
residential 

areas.
Causes 

and 
effects 

of 
the 

decrease 
of 

Fucus 
vesicu!osus 

were 
studied in the A

rchipelago Sea and the G
ulf of Finland.

W
ater C

onservation Laboratory of H
elsinki 

City
M

onitoring of phytoplankton, 
prim

ary production, 
chlorophyll £, 

bacteria, 
and 

benthic m
acrofauns was continued in the sea 

area 
of H

elsinki 
and Fspoo.

B
ioassays 

for 
grow

th-lim
iting nutrients were 

carried out using 
natural 

phytoplankton populations and Chiorella sp.

Tvärm
inne Zoologica] 'Station, 

U
niversity of H

elsinki
The research 

carried out 
at the station included a broad spec­

trum
 of 

studies 
on 

brackish-w
ater ecology, 

dealing w
ith diffe­

rent com
partm

ents of the ecosystem
, 

studies on basic physiology 
of 

brackish-w
ater 

anim
als, 

population 
genetics 

of 
B

altic 
m

ol­
luscs, 

and effects of pollutants on coastal species.

Huso B
iological 

Station, 
fibo Akademi

Pelagic production ecology was studied in coasta! 
inlets in the 

A
rchipelago of A

land. 
M

acrobenthos sam
ples w

ere taken at seve­
ra] 

fixed stations in the sam
e region.
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A
rchipelago R

esearch Institute, 
U

niversity of Turku
The work at the station included basic research on the ecosystem

 
of archipelago w

aters, 
eg. 

production ecology of zooplankton and 
population 

dynam
ics 

of 
typical 

coastal 
species. 

Exam
ples 

of 
applied 

research 
were studies of fouling as w

ell 
as effects on 

biocenoses caused by m
an. 

Studies on the effects of aquaculture 
on the environm

ent were started.

Peram
eri 

R
esearch Station, 

U
niversity of Oulu

A base-line 
survey 

of m
eiofauna 

and 
studies 

on 
the population 

dynam
ics of benthic m

acrofauna were continued.

rranee
(N. 

Lacroix)
M

INISTÈRE DE 
LA MLR

INSTITUT 
SCIENTIFIQUE ET 

TECHNIQUE DES PECHE5 MARITIMES 
(IS T PM)

. 
R

echerche au niveau de la gestion des stocks halieutiques : 
étude 

de 
1

'ichthyoplancton 
pour 

la déterm
ination des stocks de 

géniteurs. 
P

articipation 
aux 

travaux internationaux en ce qui 
concerne les larves de hareng en mer du Nord.
. 

Structure 
et 

évolution 
d'une 

fraction 
des 

peuplem
ents 

zoo­
plancton iques, 

essentiellem
ent 

oeufs 
et 

larves 
d'espèces 

ex­
ploitable 

(crustacés 
et 

poissons) 
en relation avec l'in

stalla­
tion 

sur 
le 

litto
ral 

de 
centrales 

électriques 
de grande 

puis­
sance. 

Les secteurs étudiés com
prennent les côtes de sud de la 

mer du ¡Nord, de la M
anche 

et du nord du golfe de G
ascogne.

. 
Etude 

de 
la 

production 
phytoplanctoni que 

et 
de la 

biom
asse 

bactérienne 
du 

bassin 
de 

M
arennes-01éron 

(zone 
estuarienne 

du 
golfe 

de 
G

ascogne). 
V

aleur 
nutritive 

du m
ilieu pour 

les m
ol­

lusques .
. 

B
ilan des phénom

ènes d'eaux colorées et des pertubations ob­
servées dans le phytoplancton côtier du littoral 

français.
. 

Etudes 
sur 

l'u
tilisatio

n
 des cultures d'algues m

arines uni- 
cellulaires en écotoxicologie en vue d'une norm

alisation ISO.
. 

R
echerche d'un test de toxicité norm

alisé utilisant un m
icro­

crustacé m
arin 

(copépode).
CENTRE NATIONAL 

POUR L'EXPLOITATION DES OCEANS 
(CNEX0)

. 
Ecosystèm

e 
benthique 

profond 
: 

analyse 
des 

possibilités 
de

réaction 
de 

l'écosystèm
e 

à 
une pertubation, 

voies d'échange et 
bilan énergétique des populations de l'interface eau-sédim

ent.



. 
Ecosystèm

e 
pélagique 

: 
étude 

des 
processus 

de 
production 

è 
partir de 

1 'ut iiisation 
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 
-provençal 

; 
étude du cycle annuel des populations pianctoniques 

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 

descriptifs et 
fonctionnels 

: 
liaisons entre les rythm

es biolo­
giques et celui 

des ém
issions hydrotherm

ales.
UNIVERSITE DF 

PROVENCE - AIX MARSEILLE
L

aboratoire de B
iologie anim

ale 
(plancton) M

arseil 1e
. 

Etude infraspécifique des H
oplophoridés (C

rustacés décapodes 
pélagiques) 

des 
croisières 

du 
"Dana" 

(1922-1930) 
dans l'A

tlan­
tique. 

R
elations écologiques.

. 
C

cophysiologie 
: 

poursuite 
des recherches ultrastructurales 

et 
cytochim

iques 
sur 

la 
digestion et l'ovogénèse des Copépodes 

pélagiques.
. 

U
ltrastructure 

com
parée 

des 
yeux 

du 
ChaetognBthe 

benthique
Spadella cephaloptera 

; 
com

paraison avec ceux des espèces péla­
giques.
. 

Etude 
du 

plancton 
de 

la 
mer 

Rouge 
: 

chaetognathes, 
théco-

som
es et 

euphausiacés 
(cam

pagne de la Thalassa en 1977).
Station m

arine d’Endourne
. 

Dynam
ique 

de 
la 

production 
organique 

prim
aire 

dans 
les 

sy­
stèm

es d'apport n
u
tritif directs, 

principalem
ent d'origine pro­

fonde 
(upw

elling 
côtiers, 

divergences 
du 

large) 
et 

secondaire­
ment d'origine terrestre 

(systèm
es de dilution locaux). 

La dy­
nam

ique des écosystèm
es est analysée par le biais d'une approche 

théorique 
(m

odélisation faisant intervenir les données de cyné- 
tique 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' 

analyses 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
atiques, 

courantolo- 
giques, 

sédim
entologiques 

ou 
des 

pertubations 
apportées par 1' 

activité hum
aine).

. 
M

ise 
en 

évidence 
expérim

entale 
(in 

vivo 
et 

in 
vitro) 

des 
processus 

biologiques 
et 

physiologiques 
conduisant 

aux 
désé­

quilibres 
des 

populations 
et 

com
m

unautés 
telles 

qu'elles 
sont 

observées dans le m
ilieu naturel.

. 
Etude 

des 
peuplem

ents 
installés 

sur 
substrat 

dur 
; 

inven­
taires, 

dynam
ique, 

évolution 
en 

fonction des conditions et 
des 

transform
ations 

(naturelles et dues è l'hom
m

e) du m
ilieu.

. 
Evaluation du 

flux d'énergie transitant dans le réseau tro­
phique lié 

aux 
biocoenoses benthiques de 

fonds m
eubles. 

R
ela­

tions 
B

enthos/Pelagos 
- 

M
icrophytobenthos/M

eiobenthos 
- 

M
eio­

benthos/M
acrobenthos 

- 
M

eio-m
acrobenthos/M

égabenthos 
vagile. 

Au sein du m
acrobenthos relations Proies/Prédateurs.
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. 
Etude 

de 
1 'activité 

des 
m

icro-organism
es 

m
arins 

dans 
les 

eaux côtières 
et 

lagunaires et dans Jes m
ilieux m

arins pertur­
bés, 

au m
oyen 

de m
éthodes expérim

entales pratiquées in situ et 
i n 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

tions avec l'activ
ité biologique.

. 
Etude 

systém
atique, 

écologique 
et dynam

ique de la phase em­
bryonnaire et 

larvaire des téléostéens en m
ilieu naturel. 

T
ransferts 

d'énergie 
à 

partir 
du 

com
portem

ent 
alim

entaire, 
des 

besoins nutritionnels et des rendem
ents énergétiques Etude éeo- 

physiol ogique 
: 

adaptions enzym
atiques, 

rythm
es alim

entaires et 
équilibre hydrom

inéral.
. 

Systém
atique 

évolutive 
d'invertébrés 

(Spongiaires, 
B

raehio- 
podes, 

Phoronidiens ) 
basée 

sur 
la 

taxonom
ie, 

l'écologie 
et 

la 
cytologie 

com
parée 

des 
form

es 
actuelles, 

et 
leurs 

relations 
avec des 

form
es 

fossiles 
apparentées. 

Interactions entre hôte 
et parasite dans une association de type parasitaire.

UNI VERS]1E 
DE 

NANTES
L

aboratoire de B
iologie de N

antes
. 

Etude du fonctionnem
ent d'un écosystèm

e estuarien (L
oire). 

D
istributions saisonnières de 1' i chthyofaune reliées aux condi­

tions hydrologiques du fleuve.
. 

M
ise 

en 
évidence 

d'un certain 
nom

bre 
de corrélations entre 

les com
positions 

qualitatives 
et 

quantitatives 
des divers peu­

plem
ents 

des 
grandes 

vasières 
estuariennes 

avant 
m

odification 
du m

ilieu par des travaux d'am
énagem

ent.
. 

Etude des écosysstèm
es littoraux 

(dont m
arais littoraux).

. 
R

echerches dans la zone ostréicole de la baie de Bourgneuf : 
identification 

du 
phytoplancton et 

du m
icrophytobenthos. 

Cul­
ture 

de 
diatom

ées 
(en 

laboratoire) 
pour 

la nourritue des huî­
tres. 

C
ycle 

annuel 
du 

phytoplancton 
dans 

la baie 
de Bourgneuf 

et recherches sur la fertilité potentielle de ces eaux.
UNIVERSITE DE BRETAGNE 

OCCIDENTALE
L

aboratoire d'O
céanoqraphie biologique, 

B
rest

. 
R

echerches sur la connaissance de l'écosystèm
e côtier et 

de 
son 

fonctionnem
ent 

: 
étude du benthos de la plate form

e conti­
nentale 

nord-G
ascogne, 

recherches sur 
la m

acrofaune, 
le m

icro­
phytobenthos 

et 
le 

m
eiobenthos. 

Ce 
secteur 

fait 
l'objet 

d'un 
suivi écologique à long term

e afin de com
prendre le fonctionne­

m
ent norm

al 
de l'écosystèm

e benthique et de dégager les fluctu­
ations 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 

satelli­
taire (program

m
e SATIR).
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UNIVERSITE: PICRRC ET MARIE CURIE - Paris
L

aboratoire A
rago, 

B
anuyls-sur-M

er
. 

Etude de l'écosystèm
e pélagique 

:
- 

production 
prim

aire pélagique 
: 

structure et rendem
ents des 

com
m

unautés phytoplanetoniques 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 
ré­

gions de rem
ontée d'eau profonde et les zones de divergences 

:
- 

production secondaire pélagique 
: 

bilan énergétique au niveau 
trophique. 

Structure quantitative et qualitative des communau­
tés de copépodes pélagiques dans différentes aires géographique: 
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 

benthj que. 
Production, 

bilan et 
flux énergétique aux différents 

échelons. 
Dynam

ique des populations des espèces principales et 
cycles 

biologiques 
i_n 

situ
. 

Budgets 
énergétiques 

- 
R

elations 
eaueau surnageante - sédim

ents - m
atière organique - bactéries - 

m
angeurs 

de 
dépôts 

et 
filtreurs. 

R
elations m

eiofaune - préda­
teurs.
. 

R
echerches 

en biologie cellulaire. 
C

ytologie ultrastructu­
rale des Di no flagel1és libres et parasites.
Station m

arine de V
i11e f ranche-sur-M

er
. 

Etude de la dynam
ique des populations en m

icroécosystèm
es ;

biologie et écophysiol ogi e du zooplancton et du phyto- 
planct on ;
recherche sur les com

plexants d'origine planctonique dans 
l'eau de m

er 
;

acquisition et traitem
ent statistiques des données océano­

graphiques 
;

biochem
ie des transferts trophiques 

; 
écologie du m

icrozooplancton ; 
reproduction des organism

es m
arins 

;
Station biologique de R

oscoff
. 

Etude des écosystèm
es benthiques de la Hanche en conditions 

naturelles ou perturbées.
. 

Etude 
d'écosystèm

es 
littoraux et 

estuariens 
(baie 

de M
or­

laix) 
: 

rôle du phytoplancton, 
du m

ierophytobenthos, 
des bacté­

ries, du mi erebiotecton et de la m
eiofaune.



. 
Etude des acides gras des m

icrovibrions m
arins.

. 
Etude com

parée de chiorophycées m
arines des côtes françaises 

se 
rattachant 

aux 
genres 

U
lothrix 

e t 
U

rospora. 
Les 

résultats 
obtenu 

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 
1'A

tlantique-nord.

UNIVERSITE DES SCIENCES El 
TECHNIQUES DE LILLE

Station m
arine de W

im
ereux

. 
Etude 

de 
1 ' hydrobiologie 

du 
détroit 

du 
Pas-de-C

alais, 
con­

naissances 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 

alim
entai res.

AUTRES ETABLISSEM
ENTS

COLLEGE DE 
TRANCE

Laboratoire de B
iologie m

arine - Concarneau
. 

A
lim

entation des principales espèces benthioues d'intérêt é­
conom

ique 
(m

orue, 
lieu noir, 

églefin, 
m

erlan, 
cardine) 

dans 
la 

zone 
géographique 

com
prise 

entre 
les 

Shetland 
et 

le 
go-fe 

de 
Gascogne .

INSTITUT OCEANOGRAPHIQUE: 
Paris

. 
Etude de la toxicité de différents hydrocarbures arom

atiques 
polynucléaires sur le plancton.
. 

R
echerches sur les processus d'adaptation à le lum

ière chez 
les copépodes m

arins,"(Pontel1idés). 
Influence du facteur lu­

m
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.

German D
em

ocratic Republic

Ref.  
seperate report.
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Tedere] 
R

epublic of Germany

(J. 
Lenz)

Institut 
für M

eereskunde an der Uni versit ät Ki e]
The Institute w

ith its 5 biological 
departm

ents is engaged in a 
great num

ber of activities falling into the scope of biological 
oceanography. 

A
fter 

running 
for alm

ost 
a decade, 

the 
'5onder- 

forschungsbereich 
(STB) 

95', 
came 

to an end in 
1982. 

This 
in­

terdisciplinary 
group 

of 
research 

scientists 
from

 K
iel 

U
niver­

sity 
concentrated 

their 
work 

on 
the 

biological, 
physical 

and 
chem

ical 
processes 

governing 
the 

interaction betw
een w

ater co­
lumn 

and 
sedim

ent 
surface. 

Though 
perm

anent 
station 

'B
oknis 

Eek' in the w
estern K

iel B
ight, 

W
estern B

altic, 
form

ed the m
ain 

study site, 
the 

group's 
activities extended to subtropical 

and 
tropical 

regions and even to A
ntarctica. 

The follow
ing enum

era­
tion of recent and current research activities of the Institute 
is grouped under pelagic and benthic zones of the sea.

PIanktol oqjcal 
investigations

A study on the 
ecological 

role 
of A

urelia aurita in K
iel Bight 

w
ith special 

em
phasis on its m

etabolic rate and contribution to 
the pelagic 

and benthic 
food web through production of a great 

number 
of 

protein-rich 
planulae 

larvae was initiated. 
A

nother 
study dealt w

ith the reproduction of the copepod O
ithona sim

ilis 
in autum

n 
and 

w
inter. 

In connection w
ith experim

ental 
work on 

oil pollution effects in phytoplankton, 
an annual cycle of pri­

mary 
production, 

separated 
into 

nanoplankton 
and 

net 
plankton 

was m
easured in K

iel Tjord.
Neuston film

s observed in K
iel 

fjord were investigated for their 
m

icrobial 
populations 

during the 
course of a 

year. 
The signi­

ficance 
of 

pelagic 
bacteria 

as 
food 

organism
s 

for 
proto- 

and 
m

icrozooplankton 
was investigated 

by 
analysis 

of w
ater sam

ples 
and experim

ental 
work 

w
ith 

bacteria 
populations 

m
arked w

ith 
a 

radio tracer.
Eutrophication 

studies 
w

ere 
carried 

out 
in 

close 
cooperation 

betw
een planktologists and m

icrobiologists in the Schlei fjord, 
W

estern B
altic. 

A joint cruise w
ith RV "Poseidon" from

 K
iel to 

the G
ulf 

of B
othnia 

in A
ugust/Septem

ber 
focussed on population 

characteristics of bacteria and phytoplankton in different w
ater 

m
asses of the B

altic in dependence on physical and chem
ical 

en­
vironm

ental 
conditions.

During another 
cruise of RV "Poseidon" to the B

altic Proper in 
M

ay, an intensive planktological sam
pling program

m
e was carried 

out at 
the 

Bosex 
Station in 

the 
G

otland 
Sea, 

the 
aim

 being 
to 

investigate 
the 

fate 
of 

the 
phytoplankton 

spring 
bloom

 
w

ith 
special em

phasis on its downward transport.
An atlas of satellite photos of the B

altic Sea was prepared to
dem

onstrate 
the 

dependence 
of 

phytoplankton 
distribution 

on 
hydrographic 

features in this ares.
An experim

ental 
study on the natural 

fluorescence of phytoplank­
ton es 

a 
possible 

signal 
for 

use 
in satellites 

was 
started 

by 
sam

pling 
ground 

truth 
dste 

in conjunction w
ith 

B
erial 

observa­
tions in K

iel 
B

ight.
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In the V.'adden Sea 
area of the N

orth Sea close to the 
Island of 

Sylt, 
the 

typica! 
m

ass 
developm

ent 
of 

the 
haptophycean 

alga 
Phaeocystis pouchetii 

and its influence on the dom
inating cope- 

pod 
species 

A
cartia 

ssp. 
and 

Temora 
Tongicorins 

were 
investi­

gated.
Studies 

on 
the 

abundance 
of 

fish larvae 
and 

their 
food 

supply 
in form

 
of 200p]ankton biom

ass were carried out in K
iel 

B
ight, 

the N
orth Sea and the N

orth A
tlantic w

est of Ireland. 
The lat­

ter 
two 

program
m

es 
w

ere 
part 

of 
international 

surveys 
w

ithin 
the fram

ew
ork of ICES.

B
entholoqical 

investigations
A 

biom
ass 

survey 
of 

benthic 
m

acroalgae 
in 

K
iel 

Bight 
w

ith 
an 

estim
ation 

of 
their 

contribution 
to 

prim
ary 

production 
in 

the 
area was com

pleted. 
The influence of a sedim

ented phytoplankton 
spring 

bloom
 

an 
m

icrobial 
activity 

and m
etabolic 

rates 
in the 

sedim
ent was investigated at Boknis Eck, Kiel B

ight. At the same 
place, 

a 
regular 

m
onitoring 

of the 
m

acrobenthos 
com

m
unity 

was 
carried out.
A 

special 
study 

dealt 
w

ith 
the 

recolonization 
of 

the 
deeper 

parts of K
iel B

ight, 
w

hich suffered from
 a severe oxygen deple­

tion in the autum
n of 1981.

A
nother area of study were tidal flats in the River Elbe estuary 

where biom
ass, 

species 
com

position and 
prim

ary productivity of 
benthic m

icroalgae w
ere m

easured during an annual cycle.
A

nother 
project 

focussed on the interaction and food relation­
ships of phyto- and zoobenthos at several experim

ental stations 
on N

orth Sea tidal 
flats in the vicinity of the Island of Sylt. 

The m
easurem

ent 
of in-situ respiration in different 

containers 
together 

w
ith 

laboratory 
m

easurem
ents 

og 
single 

com
ponents 

of 
various benthic com

m
unities lead to com

putations of energy bud­
gets on an annual basis.

Zoologisches In
stitu

t, 
U

niversität K
iel

M
arine 

research 
focusses 

m
ainly 

on the 
structure 

and 
response 

of benthic com
m

unities to varying environm
ental conditions.

The m
ain place of investigation is the highly polluted Flensburg 

Fjord, 
W

estern B
altic, 

where the influence on the benthos fauna 
of organic 

enrichm
ent 

of the 
sedim

ent 
and oxygen 

depletion is 
closely 

studied. 
M

onitoring sam
pling 

program
m

es 
are 

com
bined 

w
ith experim

ental 
fie-ld 

work 
to 

study 
the 

behaviour and reac­
tion of .the 

fauna 
exposed to these environm

ental conditions in 
the fjord. 

The distribution and ecology of A
steria rubens and 

M
etridium senile was studied in detail.

A
nother 

field of research are the special adaptation m
echanism

s 
of those anim

als able to colonize the extrem
e environm

ent of the 
supralitoral 

'B
lack Zone' 

on rocky shores.
Experim

ental 
work 

on 
the 

biology 
and 

behaviour of benthic am- 
phipoda 

as 
w

ell 
as 

on 
the 

life 
cycle 

Df 
Crangon 

Crangon 
w

ith 
special 

em
phasis on their larvae supplem

ent the m
arine studies.
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B
iologische A

nstalt 
H

elgoland
Routine m

easurem
ents of hydrographi ca] , 

chem
ical 

and biological 
param

eters 
have 

been 
continued at 

H
elgoland Roads 

(54° 
11,3' 

N 
07 

34,0’ 
E ) . 

Five tim
es a w

eek, 
tem

perature, 
salinity, 

nutri­
ents 

(PO
^, 

NOj, 
NO^, 

NH^, 
SiO

^), 
yellow

 substances 
( 'G

elbstoff ' ) 
and biom

ass 
as 

organic 
carbon, 

derived from
 m

icroscopic counts 
(inverted m

icroscope), 
were m

easured. 
In addition once a week, 

bacterial 
num

bers 
(Pour 

plate 
m

ethod) 
in 

the 
surface 

film
 and 

at a depth of 1 
m were determ

ined and BOD, 
10C and surface ten­

sion 
m

easured. 
In 

the 
1 

m sam
ples 

aiso 
lum

inescent 
bacteria, 

yeasts and oil 
degrading m

icroorganism
s were counted.

M
onthly cruises 

from
 H

elgoland to the estuaries of the Elbe R
i­

ver, 
the 

E
ider 

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 distri­
bution of N

octiluca m
iliaris in the Cernían Bight have been con­

tinued. 
Seasonal 

fluctuations 
and 

annual 
abundance 

of 
this 

dom
inant 

di nof1 a ge11 ate have now continuously been recorded over 
a period of 14 

years at H
elgoland Roads.

H
orizontal 

and vertical distribution of seston and plankton was 
m

easured in the Germ
an Bight east of 6 

25' 
E and south of 55

10' N. 
D

uring a cruise of RV 
'V

aldivia' 
(U

niversity of Hamburg) 
from

 17 to 28 A
ugust, 

1982, 
60 stations (10 nautical m

iles apart) 
were visited tw

ice - before and after a storm
. 

Suspended parti­
culate m

atter and its organic com
ponent as w

ell 
as phytoplankton 

stocks w
ere m

easured in vertical casts.
The ecological 

studies in the K
onigshafen 

(N
orthern W

adden Sea 
of Sylt, 

Germ
an B

ight) 
were carried on. 

Several 
tim

ea a year, 
phytoplankton, 

m
esozooplankton, 

seston com
ponents together w

ith 
hydrographical 

and 
chem

ical 
param

eters 
(tem

perature, 
salinity, 

phytoplankton nutrients, 
oxygen) were m

easured during the course 
of a tid

e.

Institut für Hydrobiologie und Fischereiw
issenschaften, 

U
niversität Hamburg

Studies on estuarine plankton com
m

unities are part of the long­
term

 research activities of the Institute.
In 

1981, 
an 

intensive 
field 

sam
pling 

program
m

e 
com

bined 
w

ith 
experim

ental 
work 

was 
initiated 

in 
the 

Schlei 
Fjord, 

W
estern 

B
altic. 

This 
program

m
e 

deals 
w

ith 
the 

population dynam
ics 

of 
two dom

inating copepod species, Eurytem
ora affinis and A

cartia 
tonsa, 

in 
relation 

to 
seasonal 

changes 
in 

the 
environm

ent 
and 

predation 
pressure. 

"'The general 
aim

 is to evaluate the inter­
relation- betw

een 
the 

invertebrate 
and 

the 
larval 

fish 
popula­

tions in th
is highly eutrophic fjord.

Institut 
für M

eeresqeologie und M
eeresbiologie des Forschungs­

institutes Senckenberq, 
W

ilhelm
shaven

B
iological 

work 
of the 

Institute concentrates 
on studying ben­

thos com
m

unites especially in onshore areas of the German Bight, 
N

orth Sea.
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M
acrofauna 

abundance, 
distribution, 

diversity, 
fluctation 

and 
population dynam

ics were studied in 
fore-shore sedim

ents off the 
Island of N

orderney by m
eans of m

onthly sam
ples taken at 

9 sta­
tions of different depths. 

A sim
ilar sam

pling program
m

e focus­
sing on the endobenthic com

m
unity in the transition zone betw

een 
salt 

m
arsh 

and 
tidal 

flat 
environm

ents 
was carried out 

at 
the 

Island of H
elium

 w
here core sam

ples were taken at 
3 stations at 

m
onthly intervals.

B
iological 

m
onitoring 

using 
a 

2 
m beam traw

l 
for 

dredging was 
carried 

out 
in 

the 
Jade 

Bay 
by 

visiting 
9 stations 

at 
m

onthly 
intervals.
Since 1967, 

annual 
sam

ples are taken south of H
elgoland to study 

long-term
 changes 

in 
the bottom

 fauna com
m

unity. 
In addition, 

grab and dredge sam
ples were collected from

 the Steingrund north­
east of H

elgoland.
Special 

studies 
concentrate 

on 
population 

dynam
ics 

of 
the 

3 
m

ollusc 
species 

Ensis 
directus, 

C
erastoderm

a 
edule and M

ytilus 
edulis by m

onthly m
easurem

ents.

Remark

No 
response 

to 
our request 

for contributions was received 
from

 
3 0lí of the 

institutions or heads of departm
ents concerned w

ith 
m

arine 
research 

in 
the 

field 
of 

biological 
oceanography. 

For 
this reason, 

the report is not a com
plete one.

Iceland
(Th. 

Ihórdardóttir and I. 
H

allqrim
sson)

Phytoplankton
As in previous years prim

ary productivity 
(Pm

ax) and Chi 
a m

ea­
surem

ents 
w

ere 
carried 

out 
in 

both 
coastal 

and 
oceanic w

aters 
around 

Iceland during Ma y-June and A
ugust. 

D
uring 13-13 A

pril 
and 6-12 May the m

easurem
ents of prim

ary productivity and Chi 
a 

in 
connection 

w
ith 

investigations 
on 

spaw
ning 

and 
hatching 

of 
the 

m
ain 

fish 
stocks 

were 
lim

ited 
to 

the 
shallow

 
grounds 

off 
the 

southw
est 

coast 
(Selvogsbanki 

and Faxaflói). 
By w

orking a 
dense station 

grid particular attention was paid to the effect 
of dilution by run off from

 land on the standing stocks of plants 
and anim

als.
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Two 
surveys 

w
ere 

undertaken 
Id 

get 
further 

inform
ation 

on the 
annua] 

cycle 
of 

prim
ary productivity in the different 

areas a - 
round Iceland. 

The 
first 

survey 
(14—28 A

pril) 
was 

to areas off 
the north and east coasts and the second one 

(7-18 Sept.) to the 
area south and w

est of Iceland. 
W

eekly sam
pling of surface water 

for 
CHI 

a 
m

easurem
ents 

in 
Jsafjardardjup 

and 
at 

G
rlm

sey 
were 

continued for the third year.
Benthic algae
Since 1976 research on benthic algae has been carried out at 

the 
M

arine R
esearch Institute. 

The investigations have been connec­
ted w

ith the utilisation of algae in B
reidafjördur, 

M
V

'-Iceland. 
Last 

year 
the 

regrow
th of A

scophyllum
 nodosum

 after harvesting 
was studied and m

easurem
ents were made ori the grow

th pattern of 
L am

inar i a spp.

Zoop]ankton
From A

pril 
to June regular zooplankton sam

pling was carried out 
in Icelandic w

aters both inshore and offshore; 
totally 670 sta­

tions w
ere 

w
orked. 

These surveys were in general 
continuation 

of previous sam
pling and included observations of fish eggs and 

larvae as w
ell 

as shrim
p larvae.

The sam
pling w

ere carried out w
ith Hensen and Juday nets, 

Ice­
landic H

igh 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
inger Sea and in Fast-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.

Ireland
(Prof. 

B. M
ek. 

Bary and D
r. 

M
.M

. 
Parker)

1 . 
Phytop]ankton.
Studies 

of phytoplankton 
population and 

related 
physioche- 

m
ical 

features, 
especially in relation to exceptional blooms 

were carried out in 19B2 on the W
est Coast by the Shellfish 

R
esearch 

Laboratory 
(C

arna, 
Co. 

G
alw

ay), 
and the W

est 
and 

Southw
est 

C
oasts 

by 
the D

epartm
ent 

of O
ceanography at 

U
ni­

versity 
C

ollege, 
G

alw
ay. 

The 
latter aiso include research 

into 
prim

ary 
productivity 

in 
the 

differing 
environm

ental 
conditions 

encountered 
(C

.Res. 
1980/2:29). 

The effects of 
dinof 1 egei1 ate 

bloom
s 

on 
rocky 

shore 
organism

s 
are 

being
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studied 
by 

the 
7oology 

D
epartm

ent 
at 

U
niversity 

C
oiJege, 

Cork. 
At 

a 
fish-farm

 
site 

in 
Gunnianus 

Bay 
on 

the 
South­

w
est 

C
oast, 

the D
epartm

ent of fisheries ran a 
study on tile 

developm
ent 

of 
exceptional 

bloom
s 

of 
G

yrodinium
 

aureolum
 

and 
their 

effects on caged 
fish. 

It 
is hoped that 

reports 
of 

these 
activities 

w
ill 

be available 
for 

the Special 
M

ee­
ting on exceptional 

M
arine Bloom

s in 1984 
(C

.Res. 
1982/2:1). 

the 
need 

Tor 
im

proved 
diagnostic 

keys, 
especially 

to 
the" 

dinof1agel1 at es is considered urgent 
(c.f. 

C
.Res. 

1 982/1:6).

2. 
Benthos 

(C
.Res. 

1981/2:6, 
1982/2:15)

The 
B

enthos 
R

esearch 
Team 

at 
the 

Zoology 
D

epartm
ent, 

U
ni­

versity 
C

ollege, 
Galway 

is 
continuing 

extensive and inten­
sive 

studies 
of 

both 
hard 

ana’ 
soft 

bottom
 

com
m

unities 
in 

Galway 
Bay 

and 
K

insale, 
w

ith 
particular 

attention 
being 

paid to the biology and autecology of key species. 
The team

 
is 

participating 
in 

the 
EEC's 

Cost 
47 

project 
on 

coastal 
benthic 

ecology. 
The 

M
icrobiology 

D
epartm

ent 
at 

UCG 
is 

continuing study on heterotrophic oxygen uptake at the sea­
bed. 

At 
U

niversity C
ollege, 

Cork the Zoology D
epartm

ent is 
studying C

yclic Phenom
ena in rocky shore biota and the eco­

logy 
of 

the 
benthos 

in 
the 

unique 
enclosed 

m
arine 

lake, 
Lough 

Hyne. 
A

iso 
in 

Cork 
H

arbour, 
a 

study 
on 

intertidal 
m

eiofauns 
dynam

ics, 
funded by 

the D
epartm

ent of fisheries, 
is nearing com

pletion.
Benthos surveys by the D

epartm
ent 

of Fisheries form
 part of 

the 
m

onitoring 
program

m
e 

for 
m

arine w
aste 

disposal 
sites; 

this is reported on further in the A
dm

inistrative Report of 
MEQC.

3. 
O

ther relevant work in progress
Sim

ultaneously w
ith phytoplankton sam

pling, 
the Oceanography 

D
epartm

ent 
at 

U
niversity 

C
ollege, 

Galway 
carries 

out 
zoo­

plankton 
sam

pling. 
In 

particular 
studies 

of 
population 

fluctuation 
an 

environm
ental 

relations 
of 

C
alanus 

finm
ar­

chicus 
and 

C. 
helgolandicus, 

of occurrences of fish larvae 
in oceanic and neritic w

aters, 
and of planktonic indicators 

of tw
o-w

ay flow
 through a 

strait are in progress.

N
etherlands 

(J.J. 
Z

ijlstra)

Fisheries 
laboratory, 

IJm
uiden 

Phytoplankton studies
Phytoplankton investigations in the D

utch coastal 
ares were con­

tinued in 1982.
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The springbloom
, 

characterized 
by 

a 
high 

species 
diversity 

of 
the 

diatom
s, 

was 
fo]]owed 

by 
dom

inance 
of 

the 
H

aptophyceae 
: 

Phaeocystis pouchetti .
In the early sum

m
er a m

oderate bloom
 of R

hizosolenia delicatula 
was 

observed, 
but 

the 
abundance 

stayed 
at 

a 
much 

low
er 

j e vel 
that had been recorded 

for the period 1976-1981.
A

fter a poor period fo: 
phytoplankton in July, 

the second deve­
lopm

ent by R
hizosolenia delica t ula in Septem

ber was accom
panied 

b y D
inophysis 

acum
inata. 

The 
observed 

maximum 
cell 

num
ber 

of 
this toxic 

di noflagellate 
never 

exceeded 2DDG/1. 
This concen­

tration appeared to have been too low to infest m
ussels from

 the 
Dutch W

adden Sea 
for consum

ption.
Stom

ach content 
studies

A
fter 

the 
large 

scale 
sam

pling 
program

m
e 

of 
fish 

stom
achs 

in 
1981, 

it 
took 

m
ost 

of 
1982 

to make 
up 

arrears 
in 

the analysis 
of the 

1D 
000 

cod 
stom

achs 
collected 

and 
in 

the 
input 

of 
the 

data in the com
puter. 

In addition much tim
e has been spent 

in 
the 

developm
ent 

of 
softw

are 
to 

analyse 
the 

data 
and 

the 
first 

results are becom
ing available.

Further 
studies 

have 
been 

made 
on 

the 
occurrence 

of 
cod 

and 
plaice eggs 

in 
herring 

stom
achs. 

Some 
1500 stom

achs w
ere col­

lected during the 
ICES Young fish Survey in February over a wide 

area in the N
orth 

Sea. 
It 

is planned to use the estim
ated egg 

consum
ption 

rates 
in 

connection 
w

ith 
the 

distribution 
of 

her­
ring and 

estim
ates 

of egg production to make a 
quantitative e­

stim
ate of the egg predation rate at the population level.

N
etherlands Institute for Sea R

esearch (N
10Z), 

Texel
Studies 

w
ere 

m
ainly 

concentrated 
on 

the 
dynam

ics 
of the 

low
er 

part of the food w
eb, 

w
ith special 

attention to the carbon bud­
get, 

prim
ary 

production, 
zooplankton, 

m
icrobiology, 

and 
the 

benthic fauna. 
In some cases larval 

and im
m

ature fish were con­
sidered 

in 
the 

system
s 

studied, 
in addition to birds. 

G
eogra­

phically 
the 

investigations 
w

ere 
concentrated 

in 
three 

areas,
i.e. 

the W
adden 

Sea, 
the eastern part of the central 

N
orth Sea 

and the northequatorial 
current in the tropical A

tlantic.
In the 

w
estern 

part 
of 

the 
W

adden 
Sea 

an 
attem

pt 
was 

made 
to 

determ
ine 

spatial 
differences, 

alon 
an 

axis 
perpendicular 

to 
the coast, 

in 
the 

prim
ary production rate 

in the course 
of the 

year, 
in 

relation 
to 

nutrient 
concentrations 

and 
light 

condi­
tions. 

Long-term
 

investigations 
on 

the 
population 

dynam
ics 

of 
benthic 

invertebrates 
on 

a 
tidal 

flat 
w

ere continued, 
and ex­

tended by studies on the predation-pressure on that fauna exer­
ted by w

ading birds. 
These investigations, 

covering b period of 
14 consecutive yearsm

 w
ere supplem

ented by a survey Df the sub­
tidal 

benthic 
m

acrofauna of the w
estern W

adden Sea. 
A special 

study was devoted to the effect of oi1-pol 1 ution on the benthic 
com

m
unity of a tidal 

flat, 
by introducing oil on experim

ental 1 y 
controlled indoor tidal 

flat system
s.



25

Investigations on the population-dynam
ics of juvenile plaice in 

the w
estern 

W
adden 

Sea 
concentrated on the effect 

of jellyfish 
predation 

on 
the 

abundance of late 
larval 

stages, 
entering the 

area betw
een M

arch and M
ay. 

•
The data 

collected 
during 

a 
special 

project 
of 

10-years 
dura­

tion in the Em
s-D

ollard estuary, 
w

ere utilized to m
odel the eco­

system
, 

w
hich 

is 
heavily 

polluted 
by 

organic w
aste 

from
 agri­

cultural 
industries.

In 
the 

N
orth 

Sea 
research 

efforts 
during 

1981 
and 

1982 
were 

concentrated 
on 

the 
physical, 

chem
ical 

and 
biological 

proper­
ties of 

an 
area 

in 
the 

eastern 
part 

of 
the 

central 
N

orth 
Sea, 

where sum
m

er 
stratificatio

n 
occurs. 

The 
physical 

studies tried 
to analyze 

the 
factors 

responsible 
for the wax and wane of the 

stratification in the area, 
w

hereas the chem
ical and biological 

ivest i gations w
ere extended to assess the consequences of stra­

tification. 
The 

studies 
included 

changes 
in 

nutrient 
levels, 

prim
ary 

production, 
pigm

ent 
characteristics, 

bacterial 
counts, 

bim
ass 

and 
activity, 

zooplankton 
and 

com
position 

and 
activity 

of the benthic system
. 

Special attention was devoted to a fron­
tal 

zone 
along 

the southern edge of the stratified area, 
where 

strong gradients in sedim
ent characteristics and in the benthic 

fauna w
ere 

observed. 
-The relationship betw

een the pelagic ti­
dal front 

and the observed gradients in the benthic system
 w

ill 
be an im

portant subject 
for the future studies.

In M
arch 

1982 
an 

integrated study was made of the pelagic eco­
system

 (upper 300 m
eters) in the eastern part of the north-equa­

torial current 
(2o°N

L, 
betw

een 18°-40°W
L). 

These investigations 
ara a follow

-up of earlier studies in the sam
e area in 1977 and 

1978 and 
are 

directed on analyzing the carbon-budget 
in a per­

m
anently stratified

 oligotropha part of the ocean. 
The studies 

include a.o. 
CTD- and nutrient observations, 

prim
ary production 

estim
ates, 

algal 
assem

blage, 
size-spectrum 

of 
algae, 

the 
pre­

sence of cyanobacteria, 
m

icrobiological 
characteristics and m

i­
cro- and m

acro-zooplankton and nekton studies. 
D

uring the 1982 
-exercise 

the dynam
ics of the system

 were 
follow

ed during three 
6-day periods, 

in w
hich the ship rem

ained in an 
area m

arked by 
drifter buoys.

D
elta Institute for H

ydrobipioqi cal 
R

esearch, 
Y

erseke
Ecosystem

-studies 
in 

Lake 
G

revelingen, 
an 

enclosed 
salt-w

ater 
basin in 

the 
southw

estern part of the N
etherlands, 

w
ere conti­

nued. 
The lake has been -created by damming a large tidal 

inlet 
in 1971. 

Studies since that period were directed at describing 
and analyzing the changes resulting from

 engineering w
orks. 

The 
investigations 

included 
prim

ary production and 
food-chain 

stu­
dies and are set up to conduct a carbon budget. 

Changes occur- 
rng in the lake are m

ainly due to the extinction of tidal move­
m

ents, 
but 

aiso 
partly 

because 
of larger salin

ity-f1uctuations 
since the construction of the enclosing dam. 

A spectacular re­
sult of 

the 
engineering work was the appearance and subsequent 

growth of sea-grass fields.
A sim

ilar study was started in the eastern Scheldt area, 
situa­

ted in the sam
e general 

area. 
Here base-lines studies were made 

to 
provide 

a 
picture 

of 
the 

present 
situation, 

w
hich 

w
ill 

be 
com

pared 
to 

changes 
occurring after the construction of storm

- 
surge barrier, 

planned for 19B6.

Ref. seperate report.
Norway
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Poland
(K. 

Siudzirfski)

Sea Fisheries Institute, 
Gdynia

B
altic

In 1982 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 d
istri­

bution of chlorophyll in the Gdansk Bay.
- 

Seasonal 
changes 

of 
vertical 

distribution, 
abundance 

and 
phytoplankton 

species 
com

position 
in 

euphotic 
layers 

of
Gdansk Bay.

- D
iurnal 

fluctuations of phytoplankton biom
ass.

2
. Z

o
o
p
la

n
k

to
n

- Seasonal 
changes of the vertical distribution and com

posi­
tion of m

ezozooplankton in the Gdarisk Bay.
- D

iurnal 
fluctuations of zooplankton concentrations at 

the 
Gdansk D

eep.
- Seasonal 

structure of ichtyoplankton com
m

unity of the Po­
lish econom

ic zone.
3. M

a
c
ro

b
e
n
th

o
s

- Structure of benthic m
acrofauna com

m
unities in the G

ulf of 
Gdarisk .

- E
nergetic value of M

esidotea entom
on in the G

ulf og Gdansk.
- 

An 
attem

pt 
to 

estim
ate 

the 
influence 

of 
fish 

farm
ing 

in 
cages on the bottom

 fauna in the Jam
a K

uznicka/Puck Bay/.
A. E

x
p
e
r
im

e
n
ta

l 
s
tu

d
ie

s
- 

Influence 
of different 

hydrocarbons /o
ils/ on some B

altic 
anim

als /B
ioassays/.

M
ost of effort 

during 1982 was devoted to data analysis of the 
July's 1981 

cruise of r/v "Professor Siedlecki" w
ithin the whole 

Polish 
econom

ic 
zone. 

35 
research papers 

are 
included 

in the 
"C

ruise R
eport" nam

ed "The health of Polish Fishery Zone".
A

ntarctic
In 

1982 
the 

"Food 
conditions 

for 
herbivorous 

filter-feeding 
zooplankton in the Southern Drake Passage and in the B

ransfield 
Strait in sum

m
er season 1981" was elaborated.

- 
Form

ation 
of 

antarctic 
krill 

Euphausia superba 
concentration 

in relation to social behaviour and hydrodynam
ic processes.

- Form of antarctic k
rill Euphausia superba aggregations.

institute of O
ceanography of the Gdartsk U

niversity

- Changes in sea shore biocenosis zone G
ulf of Gdarisk.

- Influence of chosen physiological 
and chem

ical 
factors on pro­

duction processes of B
altic algae.

- O
ceanographic investigations of H

ornsund /South Spitsbergen/.
- 

Ecophysiological 
processes 

/respiration, 
production, 

assim
i­

lation, 
filtratio

n
/ of some B

altic C
rustacea and M

ollusca.
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Institute of fisheries Oceanography of A
griculture Academy in Szczecin

- body 1 e n g h t 
and w

eight of the dom
inant copepod species in the 

southern B
altic Sea.

- relationship betw
een body volum

e and lenght of 
m

arine Clado­
cera in 

the eastern sector of the southern B
altic Sea.

- distribution and com
position of m

eiofauna in the southern B
al­

tic Sea .
- 

in 
the 

m
aterial 

of r/v 
"Professor 

Siedlecki" 
cruise in 

1981 
new 

species 
of 

bottom
 

copepods 
for 

the 
southern 

B
altic 

Sea
fauna: 

R
obertgurneya spinulosa 

Sars, 
1911 

and Amphiascoides 
dobi1is 

G
iesbrecht, 

1881 
, 

were found.

Portugal 
( T . 

N
eto)

INSTITUTIE) 
NACIONAL 

DC 
INVEST1GAÇA0 

DAS 
PESCAS: 

Lisboa
Upkeep 

of 
the 

phytoplankton 
cultures 

stock 
( phytof1 age11 ates , 

diatom
s, 

dinof1 age11 ates, 
C

hlorophyceae); 
developm

ent of 10 to 
100 

litre 
m

onoalgal 
cultures 

to 
feed 

the 
zooplankton 

cultures 
(M

a. 
A.M

. 
Sam

payo et al.).
Studies 

on 
physiological 

aspects of 
some phytoflagellates 

(M
a. 

A.M
. 

Sam
payo ) .

Studies 
on 

the 
nutritional 

value of the phytoplankton cultures 
(M

a. 
A.M

. 
Sam

payo, M
.f.G

. 
M

artins and V. 
B

rotas G
.).

Study on a N
octiluca scinti1 Ians red w

ater event on the A
lgarve 

coast July 
1982 

(M
a. 

A.M
. 

Sampayo and M
a. 

J. 
B

rogueira).
Phytoplankton 

studies 
on C

ascais Bay 
(M

a. 
A.M

. 
5am

payo and M
a.

T. M
oit a ) .

Study 
of 

the 
prim

ary 
productivity off the 

Portuguese 
coast 

du­
ring 1981 

(M
.C. 

M
ergulhao and Ma. 

G. 
V

ilarinho).
Study of 

the 
phytoplankton caught by the N.E. 

"N
oruega" during 

1981 off the Portuguese coast 
(M

a. 
C. 

M
onteiroi.

Upkeep of the zooplankton cultures stock 
(Copepods and rotifers) 

Ma. 
H. 

V
ilela et al.).

Study of phytoplankton integrated in the program
 "Environm

ental 
study of the Tagus estuary" coordinated by Com

issao N
acional do 

Am
biente 

(M
a. 

T. 
M

oita).
Production 

experim
ents 

w
ith 

the 
rotifer 

B
rachionus 

plicatilis 
feeding 

on 
sole 

alive 
m

icroalgae 
and 

on 
fresh 

and 
liofilized 

baker's 
yeast 

in 
association 

w
ith 

m
icroalgae, 

in 
five 

and 
tw

elve litre aquaria respectively (M
a. 

H. 
V

ilela).
Food 

quality 
essay 

w
ith 

Tigriopus brevicornis in fifteen litre 
aquaria, 

using sole PIatym
onas suecica and this m

icroalga asso­
ciated w

ith baker's yeast, 
artificial 

food fish and terrestrial 
vegetables 

(M
a. 

H. 
V

ilela). 
Cyst processing and hatching effi­

ciency 
of 

A
rtem

i a 
from

 
several 

Portuguese 
salt 

ponds 
(M

a. 
H. 

V
ilela and L

.f. 
N

arciso).
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Red w
ater studies in the Portuguese coast 

(M
a. 

T. 
M

oita and M.E 
Cunha).
Study 

on 
the 

distribution of zoop]ankton collected by the N.E. 
"N

oruega" off M
adeira in June and N

ovem
ber/D

ecem
ber, 

1982 
(M

.E. 
Cunha ) .
Zooplankton com

m
unity analysis of Ria de Faro-O

lhao 
(1980)(M

.E. 
Cunha ) .
Study 

of 
ichtyoplankton 

related 
w

ith 
Sardina 

p
iichardus 

( W. ) 
spaw

ning 
and 

breeding 
areas 

betw
een 

Cabos 
Espichel 

and 
Sardao 

(M
a. 

H. 
A

fonso, 
Ma. 

F. 
Q

uíntela, M
a. 

T. 
R

odrigues and F.V
arela),

Study 
of 

fish 
eggs 

and 
larvae 

collected 
by 

N
.E. 

"N
oruega" off 

the Portuguese coast during 1981 
(A. 

Farinha and 1. M
enezes).

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

oruega" w
ith a WP- 

2 net along the coast of Portugal in 1979 and 1980 (I. 
de Paiva 

and T. N
eto ) .

Studies 
of 

the 
population 

dynam
ics 

of 
three 

rocky 
intertidal 

species: 
P

atella vulgata, _P. 
depressa and ¡P. 

aspera.
Study 

of 
G

ibul 1 a 
and M

onodonta species of the Portuguese coast 
(M

. 
G

uerra and M
a. J. 

G
audêncio).

Spain
(E. 

López-Jam
ar )

Instituto Español de O
ceanoqrafi a, 

La Coruna.

A) PHYTOPLANKTON AND PRIMARY PRODUCTION.
1) Red tide m

onitoring program
 (Instituto Español de O

ceanogra­
fía, 

La Corufía and Vigo L
aboratories).

This 
program

 continues 
the 

activities on isolation and cul­
ture 

of 
presum

ably 
toxic species. 

Sam
pling is periodic du­

ring the w
hole year: 

m
onthly in w

inter, 
biw

eekly from
 M

arch
until 

May, 
and 

weekly 
(sometimes 

daily) 
in 

summer 
and 

autumn. 
The areas studied are the Rias of Ares y Betanzos, M

uros, Arosa, 
Ponte­

vedra and Vigo.
2 ) C

ooperative program
 "B

iological 
Investigations in the G

alician
R

ias".
This 

study 
deals w

ith the 
relationships 

betw
een coastal 

up- 
w

elling 
and 

prim
ary 

production, 
as 

w
ell 

as 
succession 

and 
com

position of phytoplankton com
m

unities. 
The effect of the 

intense 
m

ussel 
culture 

on 
the 

phytoplankton 
is 

aiso 
being 

studied.
B) ZOOPLANKTON
1 ) C

ooperative program
 "B

iological 
Investigations in the G

alician
R

ias".
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(Instituto 
Español 

de 
O

ceanografía, 
La 

Coruña 
and 

Laborato­
ries) .
A study 

of 
the 

secondary production 
of 

zooplankton was car­
ried 

out 
on 

the 
G

alician Shelf 
(from

 Cape firiisterre to the 
Ría 

de 
V

igo). 
filtration 

rates 
were 

estim
ated 

using 
three 

differen m
ethods: 

cell 
num

ber decrease, 
chlorophyll 

decrease 
ënd C 

. 
R

espiration rates were aiso estim
ated. 

Species com­
position and biom

ass 
(m

icro and m
acrozooplankton) were stu­

died. 
A study on seasonal and spatial 

variation of zooplank- 
in La Coruna Bay was recently started.

2) Zooplankton in the Ría de H
uelva 

(SW Spain) 
(Instituto Espa­

ñol de O
ceanografía, 

M
álaga Laboratory):

The zooplankton com
m

unities of the Ría de H
uelva w

ere studied, 
as a 

part 
of a 

m
ore 

general 
investigation of the contam

ina­
tion 

in 
this area. 

D
iversity is usually low (minimum values 

of 
H' 

= 
0.28). 

The 
copepod 

A
catia 

grani 
dom

inated 
in 

the 
polluted inner R

ía.
C) BENTHOS.
1) 

Infaunal 
benthos 

(Instituto Español de O
ceanografía, 

La Coruna 
and M

alaga L
aboratories).

The COST 
47 program

, 
which deals w

ith long-term
 variations of 

benthic com
m

unities, 
is being continued. 

Two Am
phiura commu­

nities 
(Am

phiura 
filiform

is and Am
phiura chiajei 

- 
M

aldane 
glebifex) 

are studied, 
and the dynam

ics of these three species 
are follow

ed.
A study 

on the infaunal benthos of La Coruna Bay has recent­
ly started. 

The bivalve Thyasira f1exusa is dom
inant in the 

harbour area 
(ca. 

20,000 individuals m-z). 
The sand com

m
unity 

outside 
the harbour is a H

yalinoecia bilineata 
- 

Abra alba 
communit y.
A study of the infaunal benthos of the Ria de H

uelva was rea­
lized. 

In the very polluted sedim
ents of the inner R

ía, 
the 

polychaete N
ereis diversicolor is the only infaunal 

organism
 

present. 
There is an increasing diversity gradient from

 the 
inner to the outer R

ía.
2) M

eqabenthos 
(fish and crustaceans) 

(Instituto Español de Oce­
anografía, 

Vigo and La Coruña L
aboratories).

Spatial 
and tem

poral variation of the m
egabenthic com

m
unities 

(fish 
and 

crustaceans) 
of three G

alician R
ías 

(A
rosa, 

M
uros 

and Pontevedra) was studied, 
estim

ating the factors affecting 
their distribution .and abundance.

Sweden
(R. 

Rosenberg)
FISHERY 

BOARD 
OF 

SWEDEN - INSTITUTE OF MARINE 
RESEARCH

In last years report research activities at different 
institutes 

were presented. 
D

uring 1982 the effects of eutrophication in the 
B

altic 
and 

in 
the 

Sound, 
the 

K
attegat 

and 
the 

Skagerrak 
have
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been 
discussed 

by 
the 

m
arine 

scientific 
com

m
unity 

and 
adm

ini­
strators 

at 
a 

num
ber 

of m
eetings in Sweden. 

The Sw
edish Envi­

ronm
ental 

Protection 
Board has 

recently decided 
to 

give 
econo­

m
ical 

support 
to 

a 
scientific 

project 
for 

four 
years 

starting 
in 

1983. 
The 

research 
activities 

w
ill 

be 
concentrated 

in 
two 

eutrophication gradients, 
one in the B

altic and one in the K
at­

tegat. 
A detailed program

m
e w

ill 
be presented later in 1983.

UNITED KINGDOM
1. 

England 
(J.D

. 
R

iley)
MATE Fisheries Laboratory, 

Low
estoft.

1. 
A new 

encased 
plankton sam

pler, 
73 cm diam

eter, 
2.75 m long 

and fitted w
ith a conical nose cone, 

is now operational. 
Flow­

m
eters 

of 
new 

design 
have 

been 
calibrated 

and 
are 

interfaced 
w

ith 
the 

"G
uildline" 

CTD underw
ater 

sensing units m
ultiplexing 

system
. 

The 
acceptance characteristics 

and 
flow

m
eter 

calibra­
tions for this and other tow nets, 

including the Dutch and Scot­
tish m

odified G
ulf Ill's are being prepared for publication.

2. 
Larval 

distribution and abundance estim
ates were made on se­

veral 
fish 

stocks 
using 

high 
speed 

tow
nets 

in 
double 

oblique 
hauls.

(a) 
In 

January-February the abundance of young herring lar­
vae 

was 
m

easured 
in 

areas 
V

lld 
and 

IVc 
as 

part 
of an 

ICES 
program

m
e. 

Patches of only m
oderate densities w

ere described 
in the extrem

e eastern end of the English Channel and in the 
centre of the Southern B

ight.
(b) 

In 
two 

cruises 
in A

ugust-Septem
ber 

the distribution of 
yolk sac herring larvae off the English NE coast was used to 
pinpoint spaw

ning areas.
(c) 

In 
O

ctober, 
the 

w
estern 

part 
of the 

central 
N

orth Sea 
was surveyed, 

again as part of an ICES program
m

e, 
to m

easure 
the larval abundance of the autum

n spaw
ning stock. 

Up to 300 
larvae 

< 
IO mm long were taken at stations inshore betw

een 
B

ridlington Bay and W
hitby.

(d) 
Three 

cruises 
betw

een 
5 

A
pril 

and 
7 

July 
com

pleted 
5 

survey 
grids 

in 
the 

Irish 
Sea 

to 
describe 

the 
distribution 

and daily production of young N
ephrops norvegicus larvae. 

A
li 

showed 
peak 

production 
centres 

located 
25-60 

Km 
NE 

or E 
of 

D
ublin 

Bay. 
Sam

ple 
analysis 

for 
eggs 

and 
larvae 

of 
other 

species is in progress.
3. 

D
istribution and abundance data were obtained from

 two addi­
tional cruises:

(a) 
In late February a partial survey of the w

estern English 
Channel 

was made to extend the seasonal cover achieved by the 
1981 

surveys 
for 

the 
spaw

ning 
of 

Solea 
solea, 

Pi cent racus 
labrax and Sprattus sprattus. 

Problem
s arose in the distinc­

tion betw
een ^. 

solea and Mi O
rochi rus variagatus eggs. 

Eggs of
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M. 
vari aqatus 

w
ill 

be 
reared under controlled conditions at 

the earliest 
opportunity, 

to confirm
 the identification fea­

tures used.
(b) 

A 
grid of stations in the C

eltic Sea based on the 
ICES 

rectangles of areas VII E-H were sam
pled in late June, 

to com­
pare the 

ichtyoplankton w
ith a sim

ultaneous ground fish sur­
vey and to describe the fish spaw

ning areas in this relative­
ly little studied sea.

A. 
Spaw

ning 
behaviour 

of 
plaice 

was 
studied 

in 
the 

Southern 
Bight 

in 
January 

by 
intense 

sam
pling 

of Stage 
1A 

eggs,In a pe­
riod 6-16 January prior to peak spaw

ning, 
little change in the 

abundance 
of 

1A 
eggs 

was 
recorded 

over the period which inclu­
ded a 

full 
moon on 9 January. 

Sam
pling hourly 

for 24 h at 
the 

centre 
of 

spaw
ning 

did 
not 

dem
onstrate 

a 
diurnal 

pattern 
of 

spaw
ning, 

m
easured 

as 
the 

abundance 
of 

very 
young 

eggs 
(up 

to 
1 6 cell 

st age ) .
D

epartm
ent 

of M
arine Biology

M
arine Science L

aboratories, 
M

enai B
ridge: W

ales
D

uring 
1982 

m
em

bers 
of the D

epartm
ent 

of M
arine Biology at Me­

nai 
B

ridge 
have 

continued 
observations 

on 
the 

front 
lying ap­

proxim
ately along the line 5 4 0 o o N 

5>°oo 
W to 

53025 N 
6°oo W 

in the 
Irish 

Sea. 
D

uring six cruises of R.V. 
Prince M

adog hy­
drografie 

sections 
across 

the 
front 

have 
included 

quantitative 
zooplankton hauls, 

bacterial counts and determ
inations of bacte­

rial 
activity 

in 
term

s 
of 

uptake 
of 

radiocarbon 
labelled 

urea 
and glucose. 

It 
was 

found 
that 

zooplankton 
species have diffe­

rent 
and 

characteristic 
distributions 

in relation to 
the 

front 
and 

that 
bacterial 

num
bers 

are 
som

ewhat 
higher 

or 
above 

the 
therm

ocline on the stratified side of the front than elsew
here. 

Follow
ing 

the 
deflection of nitrate from

 the photic zone on the 
stratified 

side 
turnover 

rates of 
both 

urea and glucose in the 
region of the 

front are greatly enchanced. 
These results confirm

 
the 

picture 
of 

increased 
rates 

of 
nutrient 

cycling 
at 

fronts 
which was indicated by previous studies on the w

estern Irish Sea 
front and one in Liverpool Bay.

Institute of O
ceanographic Sciences, W

ormley

1. 
A

nalysis of the biological data and m
aterial collected in the 

vicinity 
of 

the 
oceanographic 

front 
to 

the 
S.W

. 
of the 

A
zores 

which is part of the a-astern boundary of the 18 C w
ater has pro­

gressed steadily. 
The relationship betw

een the physical struc­
ture and 

the 
distribution of chlorophyll 

fluorescence was stu­
died using 

the 
undulating 

'Sea 
Soar' 

instrum
ent 

package. 
This 

clearly dem
onstrated how the sub-surface chlorophyll maximum un­

derlay the stability maximum. 
Both phytoplankton standing crop 

and productivity were higher in the w
ater typical of the Eastern 

A
tlantic 

than 
in 

the 
surface 

w
aters 

overlying 
the 

18 C 
w

ater, 
although 

they 
were 

still 
extrem

ely 
low by 

tem
perate 

standards. 
This was aiso reflected in the plankton and m

icronekton standing 
crops, 

but 
there 

were 
relatively 

sm
all 

changes 
in 

com
m

unity 
structure 

despite 
quite 

m
arked 

differences 
in 

the 
tem

perature 
profile across the front.
2. 

Sam
ples 

Lo 
study 

daytim
e 

vertical 
profiles 

of 
plankton 

and 
m

icronekton w
ere collected during May in the G

ulf of G
uinea, 

and
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a series of sam

ples w
ere aiso taken to exam

ine the relationship 
betw

een 
diel 

vertical 
m

igrât, ion 
and 

absolute 
light 

intensity. 
This 

latter 
series 

was 
the 

continuation of a 
long sequence 

of 
program

m
es carried out by IOS to exam

ine aspects of diel 
verti­

cal m
igration w

ithin a range of oceanic com
m

unities.
3. 

Studies on the benthic com
m

unities in the Porcupine Seabight 
region to the south-w

est of Ireland have continued. 
It is hoped 

that com
plete 

seasonal 
coverage of sam

ples w
ill 

soon be accom
­

plished 
from

 depth 
ranges of 1000-4500 m, 

stretching from
 just 

beyond 
the 

edge 
of 

the 
shelf-break 

to 
the 

edge 
of the abyssal 

plain. 
C

onsiderable 
am

ounts 
of 

data 
have 

been 
accum

ulated ori 
the benthopelagic 

fish 
com

m
unities, 

the com
position of the po­

pulations of benthic scavengers, 
and the ecology of the echino- 

derm
s, 

including inform
ation of biom

ass param
eters and calorific 

content 
of 

a wide 
variety 

of organism
s. 

The m
ost 

notable 
ob­

servation made this year, 
was the arrival of copious quantities 

of 
phytoplankton 

detritus 
on 

the 
sea 

bed 
at 

depths 
of 

2000 
m 

w
ithin about 20 days of the start of the spring bloom

. 
The ar­

rival was follow
ed using a tim

e-lapse cam
era system

 
'B

athysnap' 
which 

is 
aiso 

providing 
inform

ation 
on 

the 
activities 

of many 
of the m

egabenthic organism
s of the region. 

A
nother study nea­

ring 
com

pletion 
is 

on 
the 

structure 
of 

m
idw

ater 
com

m
unities 

w
ithin 

100 m of the 
sea 

bed 
on 

the slope 
of the Goban Spur to 

the 
south of the Porcupine Seabight. 

This has shown that m
id­

w
ater m

esopelagic 
species 

occur 
at high concentrations at much 

greater 
depths 

close 
to 

the 
slope 

than 
in 

deep 
w

ater 
oceanic 

regions. 
Thus 

observations 
of 

benthopelagic 
fishes 

predating 
m

esopelagic 
species 

may 
not 

result 
only 

from 
the 

vertical 
m

i­
gration of these fishes up into m

idw
ater.

4. 
A

nother m
ajor 

study com
pleted 

during 
the 

year was 
the 

de­
scription 

and 
m

odelling 
of 

the 
onset 

of the spring bloom
 over 

the Nymphe Bank in the C
eltic Sea in A

pril 1980. .A physiological 
m

odel 
of the relationship betw

een prim
ary production and light 

irradiance has been developed, 
in conjunction w

ith Dr. 
T. 

Platt 
of the Bedford Institute. 

By introducing an em
pirical influence 

of photoinhibition 
based 

on 
electron 

flow
 

being 
reduced by 

an 
exponential 

function of irradiance, 
good fits of a large variety 

of observed photos ynthe sis-irradiance curves has been obtained.
5. 

Spectral 
data 

on 
the 

com
position of the 

light of biolum
i­

nescent m
arine 

organism
s 

have been collated and analysed. 
The 

wide range 
of em

ission spectra betw
een species and the indivi­

dual variation w
ithin species are difficult to interpret in se­

lective 
term

s. 
A 

system
 

for 
continuously 

m
onitoring 

surface 
biolum

inescence is being developed.

M
arine B

iological A
ssociation of the U

nited Kingdom
, 

Plym
outh

1. 
Properties of shelf seas
An exam

ination of the distribution of chlorophyll 'a' in mixed, 
frontal, 

stratified 
and 

shelf break 
"upw

elling" situations has 
been continued w

ith the aim
 of determ

ining the extent to which 
phytoplankton grow

th is controlled by w
ater movement and turbu­

lence and other physical and chem
ical param

eters.
2 . 

Chem
ical aspects of phytoplankton production

In 
the 

past 
year 

work has developed on the relations be­
tween 

levels 
of 

nutrients, 
m

etals, 
vitam

ins 
and 

chelating
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substances, 
and the grow

th, 
species distribution and succession 

of m
arine 

phytoplankton particularly 
that 

in the English Chan­
nel .
3. 

Population ecology - dynam
ic aspects

W
ork 

on 
fluctuations 

in 
the 

m
acroplankton 

populations 
of 

the 
w

estern 
English 

Channel 
over 

the 
past 

60 years has conti­
nued. 

In 
1981/82 

the plankton showed a 
return 

tow
ards a more 

southerly 
character, 

w
ith 

influxes 
of 

Biscayan 
species 

and 
a 

reduction 
of Sagitta elegans. 

However, 
this could be a tem

po­
rary reversal, 

since 
inshore 

fish populations showed continued 
increases in cold w

ater elem
ents.

4. 
food chains in the plankton
Studies 

during 
the 

year 
have 

concentrated 
on 

the 
role of 

lipids as a food reserve in m
arine copepods, 

using Cal anus hel­
golandicus as a typical species. A

dditional investigations have 
been made 

of 
the 

fate of lipids 
in the gut 

and 
faecal 

pellets 
of  copepods 

in 
relation 

to the 
inputs 

of organic com
pounds 

to 
m

arine sedim
ents.

5. 
Plankton production at the therm

oline
W

ork has developed on the ecology of phytoplankton popula­
tions 

associated w
ith 

the 
seasonal 

therm
ocline and 

frontal 
sy­

stem
s 

in 
the w

estern English Channel. 
Particular use has been 

made of C
oastal Zone Colour Scanner (CZCS) rem

ote sensing data. 
In 

addition 
studies 

have 
advances 

on 
the 

role of these phyto­
plankton 

populations 
as 

a 
source 

of 
food 

for 
herbivores 

and 
their significance for the early feeding biology of larval 

fish.

Institute for M
arine Environm

ental Research
1. 

The C
ontineous Plankton Recorder Survey

The survey by the Continuous Plankton Recorder 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 1982, 
R

ecorders were towed 72,8000 
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, 
plankton 

has been collected, 
analysed 

and the results processed in the same way to give a tim
e-series 

of 35 years (or 420 m
onths). An inventory of the survey is pro­

duced every year and is available (on request) to the D
irector, 

Institute 
for 

M
arine 

Environm
ental 

R
esearch, 

Prospect 
Place, 

The 
Hoe, 

Plym
outh, 

PL.1 
3DH, 

U.K. 
D

etails 
of 

data 
processing 

procedures 
are 

given by J.M
. 

Colebrook in B
ull. 

m
ar. 

Ecol ■ , 
8, 

133-142.
Legend 

to 
Figure 

1. 
The 

Continuous 
Plankton 

Recorder 
Survey, 

1982. 
The routes are identified by code letters.

2. 
Plankton m

odelling experim
ent, C

eltic Sea
The flow

 of carbon through the prim
ary and secondary trophic 

levels was studied during 
four cruises at a site in the C

eltic 
Sea 

(07 
00'W

, 
50 

30'N
). 

M
easurem

ents 
were 

made 
of prim

ary
production 

(partitioned 
into 

different 
size 

classes 
of phyto­

plankton) and light in the w
ater colum

n; the vertical distribu­
tion of phytoplankton, 

bacteria and flagellates; 
the release of 

dissolved 
organic m

atter 
by 

phytoplankton and uptake by bacte­
ria; 

the 
vertical 

distribution 
and 

diel 
m

igration of the zoo­
plankton; 

length/dry 
w

eight, 
gut 

contents, 
carbon, 

nitrogen,
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ash content, 
calorific value and lipid reserve of Cal anus helgo­

landicus ; 
feeding and assim

ilation rate and absorption rate and 
absorption efficiency of C

alanus.
3. 

fish eggs and larvae
The vertical distribution of eggs of pilchard and sprat 

in 
the English 

Channel 
was studied through hauls by the Longhurst 

Hardy 
Plankton 

R
ecorder. 

Experim
ental 

studies 
of 

density 
and 

developm
ent 

of 
the 

eggs 
were 

made 
at 

intervals 
througout 

the 
y ear .

2 . 
Scotland

(R. 
Jones )

1. 
M

arine Laboratory Aberdeen 
Schypho m

edusae
Schyphom

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 commoner species, 

A
urelia 

ano Cyanea, 
have been derived and com

pared to those in earlier 
years.
Enclosure experim

ents
In 

1983, 
the 

Loch Ewe enclosures were used to 
investigate 

four 
problem

s:
a) 

the 
effects 

of soluble organic enrichm
ent 

on bacterial and 
m

icroflagellate production. 
Two sources of organic enrich­

m
ent 

were 
used, 

soluble 
hydrocarbons 

associated 
w

ith 
oily 

production w
ater, and the natural increase in soluble orga­

nic m
aterial 

associated w
ith the spring bloom

. 
In each case 

the organic carbon source prom
oted an increase in the acti­

vity and biom
ass of bacteria follow

ed by m
icrof1agel1 ates.

b) 
The effects 

of Forties production w
ater on a 

four trophic- 
level 

food web of m
icroorganism

s, 
phytoplankton, 

zooplank­
ton, 

and 
fish larvae. 

Both grow
th, and biom

ass m
easurem

ents 
were carried out on each trophic level to assess the im

pact 
of the 

production w
ater each trophic level 

and through in­
teraction, 

betw
een trophic levels.

c) 
the 

effect 
of oily production w

ater on the grow
th and sur­

vival 
of 

cod 
and 

herring 
larvae. 

No 
significant 

effects 
were apparent at the pollutant concentrations used.

d) 
A com

parison of grow
th and survival of cod and herring lar­

vae. 
In 

both polluted and control 
enclosures, 

larval m
or­

tality 
rates 

were 
8 

per 
day 

for 
cod, 

in 
contrast 

to 
ap­

proxim
ately 

2% 
for herring in a com

parable system
. 

Larval 
grow

th 
rates 

of 
both 

fish 
species 

were 
sim

ilar, 
w

ith 
cod 

increasing 
in 

w
eight 

at 
10?ó 

per 
day, 

com
pared 

to 
9% 

for 
herring. 

Cod, 
from

 
gut 

content 
analyses, 

were 
much 

more 
specific 

feeders 
on 

copepod 
nauplii 

than 
were 

herring 
of 

the sam
e age.
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Theoretical 
studies of energy 

flow
 through 

food webs
Further work has been done on the sim

ulation of prim
ary produc­

tion, 
nutrient 

recycling, 
and 

of 
energy 

flow
 

through 
sim

ple 
food webs.
2. 

D
unstaffnaqe M

arine R
esearch laboratory, 

Oban (SMBft)
D

eep-sea studies on the Roc kali 
Trough ano' Porcupine Sea Bight

The seasonal 
sam

pling 
of the dem

ersal 
fish populations at deep 

stations 
in the R

ockall 
Trough and at two transects in the Por­

cupine Sea B
ight continued during 1982. 

The m
acro-arid meg a ben­

thos 
at 

the 
two 

SMBA perm
anent 

stations 
in 

the 
Rockall 

Trough 
was 

sam
pled 

during 
the 

year 
w

itti 
the 

m
ain 

em
phasis 

changing 
from

 echinoderm
a, 

to the grow
th and reproduction of the bivalve 

populations. 
The m

eiobenthos 
program

m
e 

in the R
ockall 

Trough, 
Porcupine 

Sea 
Bight 

and 
the 

Porcupine 
A

byssal 
Plain 

continued 
in 

collaboration 
w

ith 
m

icrobiologists 
from

 a 
num

ber 
of 

in
sti­

tutes.

U
.5.A

.
(K. 

Sherm
an and G.D. 

G
rice)

Fisheries [cosystem
s Investigations 

IMMF5, Sandy Hook Laboratory:
The sixth 

consecutive 
year of MARMAP plankton surveys was com­

pleted in coastal w
aters from

 Cape H
atteras, 

N
oith C

arolina, 
to 

Cape Sable, 
Nova Scotia, 

by the survey group at the NMFS Sandy 
Hook Laboratory. 

D
uring 1982 six surveys were conducted to m

ea­
sure 

changes 
in 

key 
structural 

com
ponents 

of 
the shelf ecosy­

stem
. 

From 
1977 through 1982 survey m

easurem
ents and observa­

tions 
w

ere 
made 

of 
prim

ary 
productivity 

(' 
C), 

chlorophyll _a, 
phaeophytin, 

nutrients, 
zooplankton, 

ichthyoplankton, 
sea birds, 

m
arine m

am
m

als, 
and w

ater colum
n tem

perature, 
salinity and dis­

solved 
oxygen. 

Ichtyoplankton 
results 

for 
1982 

indicate 
that 

for the 
third 

consecutive wear no A
tlantic herring larvae were 

found on 
G

eorges Bank, 
the principal 

area of larval production 
off northeastern 

U
nited States 

during the 15-year period prior 
to 1975. 

We aiso observed a sharp decline in the production of 
cod and haddock larvae on G

eorges Bank during the 1982 spaw
ning 

season. 
An 

analysis 
of 

num
erically 

dom
inant 

ichthyoplankton 
larvae taken 

on MARMAP surveys -was com
pleted. 

The results in­
dicate 

that 
spaw

ning 
patterns 

are 
related 

to 
circulation 

and 
bathym

etry and that m
ost spaw

ning is in synchrony w
ith seasonal 

production 
cycles 

of nutrients,, phytoplankton 
and zooplankton. 

Inform
ation 

on 
fish 

eggs 
and 

larvae 
from

 
MARMAP 

surveys 
was 

used to 
derive 

fishery-independent 
estim

ates of adult spaw
ning 

biom
ass 

for 
bluefish, 

silver hake and sand lance. 
Our assess­

ment for sand lance showed a 50-fold increase in the adult spaw­
ning biom

ass 
during 

the 
late 

1970's, 
i.e., 

54 
thousand m

etric
tons in 1974 to 2.6 m

illion m
etric tons in 1978, 

and 
supported 

our earlier report of a population explosion that began in 1975.
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A 
guide 

to 
the 

early 
stages of m

arine 
fishes 

occurring an 
the 

w
estern N

orth A
tlantic Ocean was com

pleted and w
ill be published 

in the Journal 
of N

orthw
est A

tlantic fishery 5cience.
NMFS, N

arragansett Laboratory:
A general 

m
odel 

for 
the relationship betw

een tem
perature, 

RNA- 
DNA 

ratio, 
and 

grow
th 

rate 
of 

larval 
fish was 

developed. 
The 

model was based on data from
 7 species of 

tem
perate m

arine fish 
larvae 

reared 
in 

the 
laboratory 

at 
a 

variety 
of 

tem
peratures 

and feeding levels. 
V

ariations in tem
perature and RNA-DNA ratio 

explained 92% of the variability in grow
th of the seven species. 

The m
odel has been used to estim

ate the grow
th rate of cod, had­

dock, and sand lance larvae. 
Estim

ates of grow
th in dry w

eight 
ranged 

from
 negative to 24?¿ per 

day. 
Sand lance 

(Ammodytes a_- 
m

ericanus) 
w

ere 
spawned 

in 
the 

laboratory 
and 

reared to m
eta­

m
orphosis. 

The 
em

bryonic 
stage 

was 
long 

(67 
days 

at 
4 C) 

and 
hatching extrem

ely protracted 
(65 days at 4°C). 

The larvae ap­
peared w

ell 
adapted for grow

th at low tem
peratures and plankton 

densities. 
In 

a 
study 

of the 
viability of striped bass early 

life 
history 

stages 
from

 
several 

east 
coast 

river 
system

s, 
a 

correlation 
was 

observed betw
een 

m
ortality of larvae reared in 

the 
laboratory 

and 
the 

concentration 
of 

a 
variety 

of 
organic 

contam
inants in the adult 

fem
ale. 

M
icrozooplankton collections 

during MARMAP recruitm
ent process cruises were continued in 1982. 

The 
types, 

num
ber, 

size, 
biom

ass, 
and 

selection 
of 

food 
item

s 
by 

the 
larvae 

of 
A

tlantic 
cod 

and 
haddock 

were 
determ

ined 
by 

exam
ination 

of 
gut 

contents 
from

 
co-occurring 

larvae 
captured 

in plankton sam
ples from

 G
eorges Bank. 

The m
ulticom

puter plank­
ton analyzer developed for NOAA by the G

raduate School of O
cea­

nography 
and E

lectrical 
Engineering D

epartm
ents of the U

niver­
sity of Rhode Island has been installed in the N

arragansett La­
boratory. 

The softw
are of this system

 is currently being m
odi­

fied to change its operation 
from

 a research mode to a produc­
tion m

ode. 
The 

analyzer 
is 

expected 
to 

be 
able 

to 
process 

a 
plankton sam

ple in 10-15 m
inutes. 

The output w
ill include m

axi­
mum length, 

maximum 
w

idth, 
area, 

perim
eter 

as w
ell 

as 
Fourier 

descriptors 
and moment 

invariant 
functions 

for each anim
al. 

A 
study on shelf-w

ide prim
ary production estim

ates for the N
orth­

west A
tlantic 

was 
com

pleted 
dealing w

ith phytoplankton prim
ary 

production 
(netplankton , 

nannoplankton, and release of dissolved 
organic carbon) on the N

orthw
estern A

tlantic shelf. 
Investiga­

tions were begun on the u
tility

 of using rem
otely sensed satel­

lite im
ages in larval recruitm

ent studies at NEFC.
NMF5, 

AEG 
N

arragansett:
The 

year 
1982 

m
arks 

the 
10th 

year 
of 

cooperation 
betw

een 
the 

U
nited K

ingdom
's IM

ERvand the NMFS A
tlantic Environm

ental Group 
(AEG) 

to 
expand 

the 
continuous 

plankton 
recorder 

(CPR) 
survey 

off the 
east 

coast 
of N

orth 
A

m
erica. 

The 
program

 at 
AEG con­

sists of m
onthly sam

pling along two standard transects:
(1) M

assachusetts 
to Cape Sable, 

N. 
S., 

initiated 
(by IM

ER) 
in 

1961; and (2) New York to Berm
uda, 

initiated in 1976. 
The data 

form the 
basis 

for 
studiés of 

short- 
and long-term

 changes 
in 

the distribution and abundance of plankton in relation to chan­
ges in their environm

ents.
NMFS, W

oods Hole Laboratory:
A

nalysis 
of the 

prey 
field of larval 

herring 
(Clupea harenqus) 

on G
eorges Bank during three autum

n periods, 
1974-1976, 

revealed 
that larvae preyed on the synchronously developing juvenile and 
adult 

stages 
of the dom

inant 
copepods. 

Five m
ultidisciplinary
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cruises w
ere carried out 

during spring and su nun er 1982 to inve­
stigate 

the 
grow

th 
and 

survival 
of 

cod 
and 

haddock 
larvae 

on 
G

eorges Bank in relation to the 
fine-scale distribution of their 

prey, 
as w

ell 
as the possible loss of larvae by the entrainm

ent 
of shelf 

w
ater 

from
 

w
arm

-core 
rings passing 

just 
south of 

the 
Bank. 

Fisheries 
ecosystem

 m
odelling studies were continued by 

the Ecosystem
 Dynam

ics group w
ith a focus on refining estim

ates 
of 

daily 
rations 

of 
principal 

fish 
species 

on 
the 

northeast 
shelf. 

A
iso a m

ultispecies predator-prey m
odel called "GEORGE" 

was 
used 

to 
sim

ulate 
recruitm

ent 
success 

under 
changing 

dom
i­

nant 
predator 

species. 
Production 

of 
reports 

on 
the 

20-year 
data base on m

egabenthos of the northeast continental shelf was 
continued. 

The latest report to be com
pleted was entitled "D

i­
stribution 

and 
Abundance 

of 
East 

Coast 
B

ivalve 
M

ollusks 
Based 

on 
Specim

ens, in 
the 

NMFS 
W

oods Hole 
C

ollection" 
by 

R. 
Theroux 

and 
R. 

W
igley. 

The 
results 

of 
direct 

current 
m

easurem
ent 

ob­
servations 

made 
over 

an 
annual 

cycle 
on 

the northeast 
edge 

of 
George Bank 

and 
in N

antucket 
Shoals were exam

ined 
for incorpo­

ration 
into 

m
odels 

of 
G

eorges 
Bank 

circulation 
in 

relation 
to 

larval fish grow
th and survival. 

The potential 
im

pacts of warm­
core ring 

entrainm
ent 

events on shelf ichthyoplankton were 
in­

vestigated .
NMFS, M

iami 
Laboratory:

The 
M

iami 
Laboratory, 

Southeast 
Fisheries 

C
enter 

coordinated 
ichthyoplankton cruises in the G

ulf of M
exico during M

ay, 
June, 

and July 1982. 
These cruises were part of a G

ulf-w
ide resource 

survey term
ed SEMAP, 

w
hich included collection of other resource 

inform
ation besides ichthyoplankton. 

The ichthyoplankton survey 
provided coverage of the entire G

ulf utilizing vessels from
 the 

NMFS; 
the 

States 
of Florida, 

Texas, 
Louisiana, 

and M
issisippi; 

and 
the 

Institutio 
de 

Pesca 
of 

M
exico. 

The 
U

.S. 
w

aters 
were 

sam
pled by the U

.S. 
vessels and M

exico's w
aters by M

exican ves­
sels. 

A
li 

of the sam
ples have been sent to the Polish 5orting 

Center 
for 

sorting 
and 

identification. 
Studies have continued 

on the estim
ation of bluefin tuna spaw

ning stocks based on lar­
val abundance. 

From 1977 to 1981 
five cruises of the Oregon II 

have taken place to study bluefin tuna spaw
ning. 

Ichthyoplankton 
assem

blages have been studied aiso from
 these cruises. 

The ten 
most abundant fam

ilies overall were the M
yctophidae, 

Gonostom
a­

tidae, B
regm

acerotidae, 
Scom

bridae, 
Paralepididae, 

Strom
ateidae, 

G
obiidae, 

B
othidae, 

Serranidae, 
and Synodontidae. 

Research con- 
tiued on recruitm

ent 
pathw

ays in the area of the Flow
er G

ardens 
Reef off 

the 
coast 

of 
Texas 

in 
the 

G
ulf 

of M
exico. 

Sam
pling 

was 
com

pleted 
in 

1 982 
and 

sam
ples 

are 
being 

analyzed 
at 

the 
present tim

e. 
An ecosystem

 m
odel was developed to address que­

stions regarding the pj-actice of discarding dem
ersal 

fish caught 
incidentally in shrim

p traw
ls operating in the northern G

ulf of 
M

exico. 
The principal questions w

ere: 
(1) does the discarding 

practice have an ecological influence on shrim
p production? and 

(2) 
how 

w
ould 

shrim
p 

production 
be 

affected 
if 

discards 
were 

reduced? 
M

odel 
sim

ulations 
indicated that discards may influ­

ence shrim
p production, 

but the effect of reducing discards de­
pends on the m

anner in w
hich the reduction is m

ade. 
The South­

east Fisheries C
enter is conducting an estuarine ecosystem

 study 
in cooperation 

w
ith NASA and the Louisiana D

epartm
ent 

of W
ild­

life and F
isheries. 

The Louisiana agency is providing approxi­
m

ately 
15 

years 
of 

estuarine 
environm

ental 
and 

stock 
biom

ass 
and abundance data. 

NASA is developing and quantifying a m
odel 

to 
estim

ate 
detrita! 

export 
to 

estuaries 
on 

the 
basis 

of 
re­

m
otely-sensed 

data 
from

 satellites. 
The role of the Southeast
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Fisheries C
enter in the study is: 

(1) 
to develop an ecosystem

 
model that 

sim
ulates shrim

p production by an estuary as a func­
tion of 

detrita! 
export, 

salinity patterns, 
and other environ­

m
ental 

factors, 
and 

(2) 
to determ

ine the sensitivity of shrim
p 

production to detrita! 
export in the m

odel.
NMFS, B

eaufort Laboratory:
D

uring 
1982, 

research 
was 

continued 
on 

the 
ecological 

factors 
controlling 

the 
grow

th 
and 

survival 
of 

larval 
and 

juvenile 
estuarine-dependent 

fishes. 
Field 

research 
was 

conducted 
in 

the northern G
ulf of M

exico in cooperation w
ith NOAA's A

tlantic 
O

ceanographic 
and 

M
eteorological 

L
aboratories 

(M
iam

i, 
T

ia.), 
and em

phasized the food webs supporting the grow
th and survival 

of 
larvae 

of 
gulf 

m
enhaden 

(Brevoort ia 
patronus ) , 

A
tlantic 

croaker 
(M

icropogonias 
undula tu s), 

and 
spot, 

(L eiost emus 
xan­

thurus ). 
M

orphom
etric analyses to assess nutritional 

condition 
and otolith aging techniques to com

pare grow
th and condition of 

larvae 
are 

being 
used 

as 
potentional 

m
eans 

of 
detecting 

pro­
nounced 

disruptions 
in 

planktonic 
food webs should they occur. 

Lab-spaw
ned and reared larval spot were transported to the G

ulf 
of M

exico 
in 

D
ecem

ber, 
1982, 

for shipboard experim
ents on 

food 
preferences 

and 
feeding 

rates. 
Laboratory 

experim
ents 

were 
continued to describe effects of starvation and grow

th rates of 
gulf 

m
enhaden. 

Investigation 
of 

the 
role 

of 
chaetognaths 

as 
predators on larval 

fish off W
orth C

arolina was continued. 
Re­

search ori estuarine-dependent juvenile fish includes evaluations 
on tem

por a 1 - spatial distributions, 
abundance and com

position of 
fishery com

m
unities in several estuaries in N

orth C
arolina, 

and 
aiso on m

easuring grow
th, 

feeding habits and foraging behavior.. 
Research on feeding habits of A

tlantic m
enhaden juveniles demon­

strated that these fish are dependent on w
etland plant-produced 

detritus 
as 

a m
ajor 

food source. 
As a consequence, 

laboratory 
and field 

research has been initiated on the rates of detrital 
decom

position 
and 

its 
nutritional 

quality 
relative 

to 
fishery 

organism
s 

to 
digest 

detritus. 
In addition, 

post 
larval and/or 

jvenile A
tlantic m

enhaden were sam
pled m

onthly in two N
orth Ca­

rolina estuaries and two V
irginia estuaries during 1982 for the 

fourth 
consecutive 

year, 
follow

ing 
prerecruit 

m
enhaden 

from
 

estuarine 
entry 

to estuarine 
em

igration and subsequent fishery 
recruit m

ent.
NMFS, 

G
alveston Laboratory:

During 
1982, 

studies 
of im

pacts of strategic petroleum
 reserve 

brine disposal on shrim
p populations of the Texas and Louisiana 

coasts were com
pleted. 

They included spaw
ning site surveys and 

investigations 
of 

grow
th, 

m
ortality 

and 
m

igration 
of 

brown 
shrim

p (Penaeus aztecus) 
and w

hite shrim
p (_P. set i f erus). Results 

of these studies, 
conducted from

 1979-1982, 
indicated that con­

cern 
about 

im
pacts 

from
 

offshore 
brine 

disposal 
on 

w
hite 

and 
brown 

shrim
p 

spaw
ning, 

grow
th, 

m
ortality, 

and 
m

igration 
need 

not'play 
a 

m
ajor 

Tole 
in 

siting 
of 

such 
facilities, 

since 
no 

significant 
regional 

im
pacts of brine disposal 

on shrim
p popu­

lations 
w

ere 
detected. 

In 
1982, 

the 
second 

and 
final 

year 
of 

research 
was 

com
pleted 

at 
the 

Flow
er 

G
arden 

Banks, 
a 

unique 
reef area associated w

ith salt 
domes near the edge of the O

uter 
C

ontinental 
Shelf 

off 
the 

upper 
Texas 

coast, 
w

here 
increasing 

offshore drilling operations are in progress. 
The research fo­

cused on 
characteristics 

and dynam
ics of red snapper 

(Lutjanus 
cam

pechanus) 
and other reef fish populations, 

food chain inter­
actions, 

benthic 
m

acro-infauna 
com

m
unities, 

reef 
fish 

histo-
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pathology, 
m

icrobia] 
com

m
unities and ichthyoplankton populations 

as 
related 

to 
potential 

and 
actual 

im
pacts of 

drilling 
opera­

tions and plum
es. 

Since 1978, 
the KMfS G

alveston Laboratory has 
been involved 

in 
an 

international 
cooperative research program

 
w

ith M
exico 

to 
headstart 

the endangered Kem
p's rid1e y sea tur­

tle 
(Lepi dochelys 

kem
pi ) . 

Over 
6,812 

yearling 
Kem

p's 
ridley 

sea turtles 
have 

been 
successfully reared, 

tagged and released 
into the G

ulf of M
exico.

Plankton Ecology Investigations
At 

the 
W

oods 
Hole 

O
ceanographic 

Institution 
work 

continued 
on 

the 
ecological 

and 
evolutionary 

significance 
of 

dom
inant 

egg 
production 

by m
arine 

copepods and the distribution and 
fate of 

eggs on the sea bottom
. 

These eggs provide an im
portant source 

of nauplii 
for 

recruitm
ent 

in plankton populations and thereby 
affect 

the genetic com
position and overall 

structure of plankton 
com

m
unities. 

A 
year-long 

study of zooplankton production pro­
cesses 

of 
the 

N
orth 

A
tlantic 

slope w
ater has been 

com
pleted. 

C
ertain species 

of the 
copepod genera M

etridia and PIeuromamma 
breed nearly 

year 
round. 

The behavioral 
responses of copepods 

to various feeding stim
uli 

have been investigated using quanti­
tative 

video 
techniques. 

Species 
used 

for 
this 

work 
include 

Centropages t y pi cus, £. 
ham

atus, 
and A

cartia tonsa.
Plankton investigations at the G

raduate School of O
ceanography, 

U
niversity 

of 
Rhode 

Island, 
include 

work 
on 

bacterioplankton, 
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 Research 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:dineflagellates at sea ano in N
arragansett Bay have continued 

w
ith em

phasis 
on the New England red tide di nof1 age11 ate, 

Go­
nyaulax t am

arensis, 
and on oceanic species in the genera Ceratium 

and Pyrocystis ■ 
Investigations of in situ grow

th rates, 
biolu­

m
inescence, 

phosphate 
and 

nitrogen 
kinetics, 

vitam
in 

require­
m

ents, 
dinoflagellate 

toxins, 
and 

heterotrophic 
capabilities 

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 continued at 

the 
M

arine 
Ecosystem

s 
Research 

Laboratory, 
along 

w
ith 

studies 
of how increased eutrophication affects com

m
unity structure and 

m
etabolism

. 
The biolum

i nescense of oceanic zooplankton has been 
exam

ined, 
w

ith em
phasis on larvaceans, 

tunicates, and ostracods 
as w

ell 
as di nof1 a ge 11 ates. 

A
nalyses of copepod swimming rates 

and characteristic patterns of movement during grazing are being 
related 

to 
pollutant 

concentrations and to the presence of di- 
noflagellate toxicity and biolum

inescence. 
The distribution of 

benthopelagic 
zooplankton 

in 
the 

deep sea are under investiga­
tion.
Plankton investigations at the M

arine Sciences Research C
enter, 

State 
U

niversity 
of 

New 
York 

at 
Stony 

Brook 
are 

centered 
on 

coastal 
and estuarine system

s. 
C

urrent studies involve identi­



fication and differentiation of physiologically different strains 
of chroococcoid cyanobaeteri 

using serologicai techniques. 
The 

diet and feeding rates of larva] 
Ammodytes and Scom

ber have been 
determ

ined. 
The 

organism
 

responsible 
for 

causing 
shellfish 

poisoning (G
onyaulax tam

arensis ) has been observed in 
Long Is­

land w
aters and an investigation has been com

pleted on the en­
vironm

ental 
factors 

that 
are 

responsible 
for 

bloom
s 

of 
this 

species.
Plankton research at Brookhaven N

ational Laboratory in 1982 was 
focused upon the food chain dynam

ics of the southeastern Bering 
Sea and the New York and M

iddle A
tlantic B

ights. In both studies 
field observations 

of abundance 
and 

com
m

unity-structure of the 
zooplankton are being com

bined w
ith m

easurem
ents of m

etabolism
, 

egg-production, 
grow

th 
and 

ingestion 
to estim

ate the am
ount 

of 
phytoplankton production 

transferred 
to zooplankton. 

Seasonal 
and interannual 

variations in the developm
ent of the com

m
unities 

of zooplankton and the effect of those variations on the phyto­
plankton 

and the yield to predators such as birds and fish are 
being 

evaluated. 
Research 

on 
phytoplankton 

is 
attem

pting 
to 

quantify 
the environm

ental 
regulation of grow

th and light uti­
lization efficiency of phytoplankton populations in coastal areas 
associated 

w
ith 

m
ajor 

estuaries 
along 

the coastal 
boundary 

of 
the M

iddle A
tlantic B

ight. 
New fluorom

eters that w
ill be m

oored 
w

ith current m
eters and transm

issom
eters were designed to esti­

m
ate 

vertical 
and 

lateral 
transport 

of 
particles 

derived 
from

 
phytoplankton. 

Field 
observations em

phasize 
variations in the 

areal 
influence 

of 
estuarine 

nutrients 
and 

particulate 
m

atter 
on the productivity of phytoplankton populations.
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 of grazing, 

fecal pellet 
production and particle decom

position have on overall transport 
and transfer rates of particulate m

aterial. 
A separate project 

w
ill 

characterize benthopelagic 
zooplankton com

m
unities 

in se­
lected 

subm
arine 

canyons 
off 

the 
eastern 

seaboard and 
com

pare 
these com

m
unities to 

those 
found over the adjacent continental 

slope. 
Other zooplankton 

studies 
include 

projects on the phy­
siology 

, 
life history, 

and general ecology of the radiolaria, 
w

ith em
phasis on their sym

biotic relationships w
ith dinoflagel- 

lates and one on planktonic foram
inifera w

ith em
phasis on envi­

ronm
ental 

factors 
influencing 

shell 
com

position, 
m

orphology, 
and the 

role of sym
bionts in shell 

deposition and reproduction. 
M

icrobiological 
research 

is concentrated on docum
enting bacte­

rial 
abundance, 

biom
ass 

and 
production 

in 
estuaries, 

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 activities.
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LJ.  S . 5 . R ■
(S.fl. 

Studenetsky)

The B
arents and N

orw
egian Seas

In 
1982 

in 
order 

to 
estim

ate the nutritive conditions 
of 

com­
m

ercial 
fishes 

an 
assessm

ent 
of 

euphausids 
stocks 

was 
carried 

out 
in 

the 
B

arents 
Sea; 

a characteristic of spring-sum
m

er zoo­
plankton collected on the spaw

ning grounds and routes of larval 
fishes 

drift 
off 

the 
northeastern 

Norwegian 
coast 

and 
in 

the 
southw

estern 
B

arents 
Sea 

was 
presented; 

specific 
groupings 

of 
phyto/zooplankton 

in 
different 

w
aters were 

revealed; 
the dyna­

m
ics 

of 
seasonal 

changes 
in 

the 
biom

ass of plankton which 
in­

fluences on the feeding conditions of the pelagic fishes (cape­
lin, 

polar 
cod) 

and aiso determ
ines their behavior during the 

period 
of 

feeding 
was 

investigated; 
an 

assessm
ent 

of 
shrim

p 
stocks in the B

arents Sea was fulfilled; 
distribution and drift 

of 
larval 

deepw
ater 

shrim
p 

in 
the 

Norwegian 
and 

B
arents 

Seas 
were 

studied 
and 

aiso 
peculiarities 

of 
grow

th 
and 

developm
ent 

of larvae 
under 

conditions of a 
"norm

al" by w
ater heat content 

year were revealed.
There 

were 
collected 

125 
sam

ples 
of 

phytoplankton, 
1630 

zoo­
plankton sam

ples, 
280 sam

ples of euphausids taken w
ith a traw

l- 
attached net; 

3500 specim
ens of deepw

ater shrim
p were taken for 

biological 
analysis; 

2900 
larval 

sh-rim
ps 

were 
determ

ined 
and 

m
easured; 

a quantitati ve - weight analysis of feeding was carried 
out for 450 specim

ens of capelin and 400 specim
ens of blue w

hi­
ting.
Feeding of blue w

hiting in the Norwegian Sea in relation to the 
character of plankton distribution was analysed. 

It was pointed 
out that there occurred a seasonal change of the object of fee­
ding, 

so, 
blue w

hiting fed on copepods in summer and on euphau­
sids in w

inter.
In 1983 investigations on plankton in the B

arents and Norwegian 
Seas w

ill be continued in accordance w
ith the previously adopted 

program
.

In 
O

ctober 
1982 

off 
the 

coast 
of 

the 
archipelago 

Franz 
Josef 

Land Zoological 
Institute of the Acadmy of Sciences of the USSR 

com
pleted round-the year hydrological investigations of the up­

per part of the shelf (depths up to 5-6 m) which were commenced 
in August 1981. 

About 200 hydrological stations were taken w
ith 

the 
help 

of 
light 

diving 
equipm

ent. 
The 

aim 
of works 

was 
to 

study seasonal variations of bottom
 com

m
unities.

The W
hite 5ea

Laboratory 
of m

arine 
investigations 

of Zoological 
Institute of 

the 
USSR 

Academy 
of 

Sciences 
and 

W
hite 

Sea 
B

iological 
Station 

carried out 
hydrological 

and 
biological 

research works for six 
weeks in the G

ulf of Onega of the W
hite Sea aboard R/V "Kartesch". 

Nine hydrobiological 
sections 

(80 stations) were made to carry 
out 

com
plex 

analysis of the hydrological 
regim

e of the G
ulf of 

Onega 
in 

relation 
to 

the 
history 

of its 
origin 

and 
the 

m
odern 

state of its ecosystem
s. 

The dats to the 
forecast dealing w

ith 
the 

separation 
of 

the 
gulf 

from
 the 

sea 
in 

case 
of 

the 
trans­

portation 
of 

the 
portion 

of 
north 

rivers 
flow

s 
to 

the 
south 

slope of the European part of the USSR were obtained.
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The D
epartm

ent of invertebrate 
zoology of M

oscow State U
niver­

sity and W
hite Sea B

iological 
Station continued studies of shal­

low 
w

ater 
bottom

 
biocenoses 

off 
the 

station 
w

ith 
the 

use 
of 

light diving equipm
ent.

Studies of the W
hite 5ea hydroids were continued. 

The fauna of 
V

elikaya 
Salm

a 
area 

was 
investigated. 

The 
relationship of 

growth rate of hydroids and food supply and the power of the cur­
rent was studied. 

The 
im

pact of sm
all doses of heavy m

etals 
on 

the m
orphology and grow

th rate of hydroids was investigated. A- 
nom

alities 
of 

hydroid 
sprouts 

were 
found 

under 
the 

concentra­
tions of zinc ten tim

es low
er the established maximum allow

able 
concent rations.
Biology of polychaeta Nicom

ache m
inor was investigated. 

For the 
first tim

e reproduction, 
larvae, 

feeding, construction of tubes, 
regeneration, 

distribution off the station, 
factors responsible 

for the distribution were described.
Ecology 

of 
m

ass 
species 

of the 
littoral 

zone 
of the W

hite 
Sea 

continued 
to 

be 
studied. 

D
istribution of gastropod L

ittorina 
saxatilis, 

reproduction of isopod Jera albifrons and ecology of 
'polychaeta inhabiting sand litto

ral 
zone were studied.

The transform
ation of the organic substance in the litto

ral zone 
was studied 

together 
w

ith scientists of m
arine geology labora­

tory of M
oscow State U

niversity. 
D

ata on the decom
position of 

algae and 
the 

role 
of 

invertebrates 
in their 

process 
were 

ob­
tained.
M

ovement pattern of several digging invertebrates of the litto
­

ral 
zone 

continued 
to 

be 
studied. 

The 
character of 

food, 
the 

m
anner of the seizure of food and its pushing through the inte­

stines as w
ell as the relationship of feeding pattern and move­

ment cycle in H
alicryptus spinulosus were studied.

Life cycles 
and ecology of m

ass plankton copepods of the W
hite 

Sea continued 
to 

be studied. 
P

eculiarities of reproduction of 
Pseudocalanus elongatus and its developm

ent were studied.
The 

study 
of 

bottom
 

invertebrate 
larvae 

off 
the 

station 
was 

continued; seasonal 
variations of specific com

position of larval 
plankton 

w
ere 

defined; 
changes of the abundance of m

ass occur­
ring species larvae during the season were studied; a clear re­
lationship 

of the 
appearance, 

abundance and the developm
ent of 

larvae w
ith tem

perature was proved.
Data on hydrom

edusae off the station area which appear in plank­
ton in late 

A
ugust-early Septem

ber were collected to study in­
traspecific variability. 

'
Life 

cycles 
studies 

of 
anim

al 
helm

ints 
of the 

W
hite 

Sea 
were 

continued. 
Parasitological exam

ination of littoral invertebrates 
as interm

ediate hosts was done. 
A

li exam
ined invertebrates re­

vealed high rate of contam
ination.

The B
altic Sea

Zooplankton. 
Seasonal 

zooplankton 
surveys 

were conducted in
February, 

M
ay, 

A
ugust, 

O
ctober-N

ovem
ber on standard hydrological 

stations in 
ICES areas 

25, 
26, 

2B and 29, 
in the G

ulfs of Riga 
and Finland 

- 
M

ay, 
A

ugust 
and O

ctober-N
ovem

ber 
(areas 28.2 and 

32). 
780 

sam
ples 

were 
taken, 

including 
170 

sam
ples 

taken 
in

coastal 
w

aters. 
Fishing 

gear - 
Juday net 

37/50 w
ith 

the mesh 
size of 0.09 - 0.16 mm in the conical 

end.



Ichthyoplankton. 
Ichthyoplankton of the B

altic Sea was collec­
ted m

onthly 
on 

standard 
ichthyoplankton 

stations 
in 

areas 
2 5>, 

26, 
28 and 

29. 
467 sam

ples were taken. 
Fishing gear - ICIS'-80 

for 
eggs 

and 
larvae of 

early stages of developm
ent and 

10-feet 
model 

of 
Isaac -K

idd 
traw

l 
for 

grow
ing 

larvae 
and 

the 
young 

w
ith the m

esh size of 0.57 mm of the filtering cone.
N e k t o benthos (m

acroplankton). 
N

ektobenthos surveys were conduc­
ted 

in 
January, 

June, 
July 

and 
Septem

ber 
on 

standard 
stations 

in ICES areas 
26 and 28, 

and in the north-eastern G
ulf of Riga 

and 
coastal 

w
aters 

of 
the 

G
ulf of Finland 

(areas 
28.2 

and 
32) 

from May to Novem
ber 

- 
174 sam

ples were taken. 
Fishing gear - 

10 - 
feet 

m
odel 

of 
Isaac -K

idd traw
l, 

in the gulfs of Riga and 
Finland - Rass traw

l.
Zoobenthos. 

The collection of zoobenthos sam
ples in the B

altic 
Sea, 

the gulfs of Riga and Finland was done in A
pril 

- May and 
August - O

ctober. 
215 sam

ples were taken. 
Fjshing gear - v a n - 

Veen bottom
 dredge w

ith the covering of 0.1 rn .
Sprat and herring feedinq. 

Sam
ples were taken in January, M

arch 
- M

ay, 
July 

and 
Septem

ber 
in 

areas 
26 and 

28. 
3 th. 

stom
achs 

were collected.
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B
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1 . 
In

stitu
te 

of M
arine 

R
esearch, 

(I MR) 
B

ergen 
and

B
iological 

S
tation Flodeviqen, 

(BSF) 
A

rendal.
1.1 

Phytoplankton
The m

onitoring of prim
ary 

production 
and 

standing stocks 
of 

phytoplankton 
of the 

coastal 
banks 

off w
estern and northern 

Norway 
continued 

for 
the 

7th 
year, 

covering 
the spring season 

two 
* im

as 
at 

six 
sections 

across 
the N

orw
egian continental 

shelf. 
The 

results 
are 

being 
com

bined 
w

ith 
the 

previous 
m

aterial 
in 

a 
study 

o' 
the 

annual 
prim

ary production and its 
fluctuations. 

The 
study 

constitutes 
a 

com
ponent 

of 
a 

biological 
baseline 

and 
m

onitoring 
study 

related 
to 

the 
oil 

exploitation 
program

m
e 

on 
the shelf. 

The 
‘ ., i 1 j wi f i g param

eters 
are 

included: 
prim

ary production rates, c h 1 o - 
!uphvll 

a_, 
hydrography, 

nutrients 
and 

zooplankton. 
T

urbidity 
and 

i n1o : uph \ 1 1 
in 

vivo 
fluorescence 

w
ere 

continuously 
recorded 

at 
t'íe 

'■> «i 
level 

( I MR ) .
1.1.2 

A 
long-term

 program
m

e 
on environm

ental 
conditions 

in 
the 

N
orw

egian 
fjords was continued. 

A
bout 

30 
fjords 

along 
the

w
oule N

orw
egian coast 

w
ere 

surveyed 
in N

ovem
ber-D

ecem
ber 

and 
ana­

p
sis 

o! 
nutrients, oxygen, salinity 

and tem
perature were m

ade 
(IM

R).
i . i . t 

I h e 
study 

of the phytoplankton 
and 

its 
prim

ary 
production 

at 
the 

ice edge 
in 

the 
B

arents 
Gea was 

in 
1982 

extended 
to 

tile shallow
er 

areas 
of 

the 
Spitsbergen Bank. 

In 
the 

phytoplankton 
field 

w
ork, 

em
phasis 

was 
aiso 

put 
on 

determ
ining 

light-photosyn- 
! »ios is 

relationships 
for natural 

phytoplankton populations. 
This 

sind) 
is 

part 
of an 

interdisciplinary program
 designed to in

v
esti­

gate 
the biological 

production processes 
in 

this 
im

portant fishing 
a ! eu 

IM
R).

! . 1 .A 
E

ffects of E
kofisk 

crude 
oil 

on 
phytoplankton 

has 
been stu­

died on diluted natural 
populations 

and 
on unialgal 

cultu­
res 

1BSF 1 .
1.1.5 

N
itrate, 

ortophosphate, 
chlorophyll 

a_ and 
fixed 

sam
ples 

of 
phytoplankton are 

analyzed 
from

 stations 
along 

the 
hydro­

graphical 
section 

Torungen 
- H

irtshals 
in 

Skagerrak 
(B

SF).
1.1.6 

Phytoplankton 
and photosynthesis 

experim
ents w

ere carried 
out 

in 
July/A

ugust 
1982 

in an 
experim

ental 
oil 

sp
ill 

study
organized 

by 
the 

N
orw

egian 
M

arine 
P

ollution 
R

esearch 
and 

M
onito­

ring Program
m

e 
at 

the 
H

alten Rank, 
w

estern 
coast 

of N
orway 

(IM
R).

1.2 
Zooplankton

1.2.1 
At 

6 
perm

anent 
stations 

along 
the 

coast 
the 

bi-w
eekly s a m - 

of 
zooplankton by 

Juday 
36/1 80 /um nets continued. 

Zooplank­
ton 

volum
es, 

species 
com

position 
and stage 

developm
ent 

are 
recor­

ded 
(IM

R).
1.2.2 

A program
m

e 
designed 

to 
develop new 

instrum
ents 

for 
acou­

stic estim
ation 

of zooplankton biom
ass and species 

conti­
nued 

in 
1982. 

A
coustic 

observations 
of 

zooplankton 
organism

s 
by 

m
eans 

of m
ultiple-frequency sonar 

system
s are com

pared 
to 

subsur-
l,i ce 

photography 
and 

observations 
w

ith 
conventional 

gears 
(Juday 

nets, 
G

uii 
III 

and 
Tucker nets) 

(IM
R).
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1.2.3 
A study of 

the 
zooplankton 

at 
the 

ice 
edge 

in 
the B

arents 
Sea, 

started 
in 

1979, 
continued. 

This 
study 

is part 
ul 

an
interdisciplinary 

program
m

e 
designed 

to 
investigate the biological 

production 
processes 

in 
th

is 
im

portant 
fishing 

area 
(see 

1.1.3) 
(IM

R) .
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 

feeding 
of 

larvae 
in 

relation 
to 

the 
distribution 

of 
food 

organism
s. 

An 
i n 

situ p
article 

rate m
eter 

and a plankton pump 
have 

been used in the 
study 

of sm
all 

scale 
distribution 

of zooplankton 
organism

s 
(IM

R).

1 . 3 
Ichthyoplankton

1.3.1 
Investigations 

on 
the distribution of herring 

larvae 
in or­

der 
to 

localize 
the m

ain 
spaw

ning 
grounds 

along 
the 

coast
continued. 

Eggs 
and 

larvae 
of 

other 
species 

are 
aiso 

recorded. 
Three cruises w

ere perform
ed 

in 
1982.

1.3.2 
P

ostlarvae 
surveys w

hich 
started off in 

1977 was 
continued. 

The aim
 

is 
to establish an 

index 
for 

the 
abundance 

of d
if­

ferent 
species.

1.3.3 
Investigations 

on m
ackerel 

eggs 
in 

the 
N

orth 
Sea 

continued. 
B

ased upon 
intensive egg surveys 

an 
index 

of egg abundance
reveal 

a 
decline 

in 
the 

spaw
ning 

stock 
over 

the 
last 

years. 
As 

observed w
ith VPA analysis, 

how
ever, 

an 
increase 

in egg 
abundance 

was 
found in 

1982.
1.3.4 

Investigations on A
rcto-N

orw
egian cod 

eggs 
and 

larvae con­
tinued 

in 
the 

L
ofoten 

area, 
w

ith em
phasis on 

the 
spaw

ning
of cod, 

the 
distribution 

and survival of eggs and larvae (see 1.2.4).
1.3.5 

A study on 
the 

coastal 
cod 

stock 
in 

the M
ore 

region conti­
nued 

in 
1982. As a com

ponent of the program
m

e eggs and larvae
investigations w

ere 
carried out.

1.3.6 
Investigations on 

the distribution 
and 

abundance 
of 

cape­
lin 

larvae 
continued 

in 
1982 

in cooperation 
w

ith 
USSR.

2 . 
U

niversity of B
ergen

D
epartm

ent 
of M

arine 
B

iology
2.1 

Studies 
in 

the 
land-locked 

fjord system
 L

indáspollene have 
continued, 

w
ith 

particular 
em

phasis 
on controlled 

experi­
m

ents 
in 

p
lastic 

enclosures 
on 

the 
pelagic 

ecosystem
. 

A 
special 

study 
has 

been 
m

ade 
on 

the 
diurnal 

rhythm
 

of 
processes 

including 
the phytoplankton.
2.2 

C
ritical 

assessm
ent 

of phytoplankton production 
estim

ates 
has continued. 

Further 
inform

ation 
has 

been 
obtained 

on
seasonal 

patterns 
of 

prim
ary 

production 
io 

K
orsfjorden 

and 
other 

fjords 
in 

the 
neighborhood 

of 
B

ergen, 
and 

on 
the 

developm
ent 

of 
phytoplankton 

in coastal 
and offshore 

areas 
off w

estern 
N

orw
ay.

2.3 
Studies 

are continuing 
on 

the 
local 

distribution and com
po­

sitio
n
 of the 

zooplankton 
in 

the w
est 

N
orw

egian coastal 
a -

rea, 
w

ith 
the 

aim
 

of 
estim

ating 
the 

extent 
to 

w
hich 

plankton 
is 

advected 
from

 one 
w

ater m
ass 

to 
another.

2.4 
The departm

ent 
participated 

in 
a 

study of the 
effecta of an 

experim
ental 

discharge of oil 
on biological 

processes, 
car­

ried out 
during 

the 
period 

20 
July 

to 
3 

A
ugust 

1982 
on 

the 
H

alten 
Bank 

(see 
aiso 

1.1.6).
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3. 
N

orw
egian 

In
stitu

te 
for 

W
ater 

R
esearch 

(N
IV

A
), 

O
slo 

5 . 1 
Phytoplankton

'Vi thin 
the 

fram
ew

ork 
of 

the 
N

ational 
P

ollution 
M

onitoring 
Pro­

g ram
me 

levels 
of 

chlorophyll 
a_ 

has 
been 

used 
to 

indicate 
the 

degree oh eutrophication 
in 

several 
polluted 

fjords. 
Q

uantita- 
1 i 

t* 
phytoplankton 

sam
ples 

w
ere 

collected 
in 

som
e 

of 
these 

' .i"rds along w
ith nutrients 

and hydrographical 
m

easurem
ents.

Expensive 
prim

ary 
productions 

m
easurm

ents 
(C

arbon 
14) 

coupled 
w i 'h autom

atic 
recording 

of chlorophyll 
fluorescence 

(V
ariosen- 

u; ; 
was perform

ed as part 
of a 

baseline 
study outside a planned 

uns 
term

inal 
at 

K
arste, 

south-w
estern N

orw
ay.

' . 2 
B

enthic 
com

m
unities

R
egistration 

of 
shore 

and 
shallow

 
w

ater 
com

m
unities 

by 
diving 

w
ere 

routinely 
applied 

in 
recipient 

studies. 
The 

low
er 

lim
it 

of 
benthic 

algal 
grow

th 
was 

used 
to 

characterize 
the 

m
ean 

light 
conditions. 

S
tructure 

of 
suft 

bottom
 

fauna 
was 

studied 
at 

se­
veral 

selected 
.localities 

under 
the 

N
ational 

M
onitoring 

Pro­
gram

m
e. 

Stereophotography 
at 

fixed 
sites 

down 
to 

30 
m 

took 
place 

tw
ice 

a 
year 

in 
two 

fjords. 
Long 

term
 

effects 
of 

oil 
on 

m
arine 

benthic 
com

m
unities 

in 
enclosures 

are 
studied 

at 
a 

bio­
logical 

experim
ental 

station
, 

S
olbergstrand, 

outer 
O

slo 
Fjord.

4 . 
U

niversity 
of O

slo
D

epartm
ent 

of M
arine 

B
iology 

and Lim
nology

4. > 
Phytoplankton
Investigations w

ere 
continued 

in 
the 

follow
ing areas:

4. 1 .1 
U

ltraplankton 
flag

ellates 
(J. 

T
hrondsen).

4. '.2
 

D
ino flagellate 

taxonom
y 

and 
fine 

structure 
; 

red 
tides 

(K . 
Tangen).

4 . 1 . 3 
C

arotenoids of D
inofiagellates and Euglenophytes 

(T. B j om
­

land ) .
4.1.4 

N
itrogen 

turnover 
in 

coastal 
w

aters: 
' ^ N 

investigations
if. 

Paasche, 
S. 

K
ristiansen).

4.1.3 
E

ffects 
of oil 

pollution 
ori 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.J.1 
Studies 

w
ere continued on 

the occurrence 
of adults 

and 
developm

ental 
stages 

of 
the 

eye-m
agget 

( L
ernaenicus 

sp
rattae1 

w
ith 

special 
em

phasis 
on 

its 
life history stra- 

L e g y 
( s t u d e n t, 

Schram
'.

4.2.2 
The 

first 
one 

of 
three 

papers 
on 

larval 
developm

ent 
and 

m
etam

orphosis 
of 

hesionids 
(P

olychaeta) 
was 

published 
(H

aaland & 
Schram

, 
S

arsia 
67).





4.3 
Phytobenthos
Investigations w

ere continued 
in 

the 
follow

ing 
areas:

4.3.1 
Taxonom

y and 
life h

isto
ries 

of red 
algae 

(J. 
R

ueness)
4.3.2 

A
utecological 

studies of algae 
in 

the 
O

slofjord 
(J. 

Rue­
ness) .

4.4 
Zoobenthos
Investigations 

w
ere continued 

in 
the 

follow
ing 

areas:
4.4.1 

B
iological 

interaction 
as 

background noise 
in 

biological 
m

onitoring studies 
(J.S. 

G
ray & 

collaborators).
4.4.2 

Factors 
controlling 

com
m

unity 
structure 

in 
a 

bent hic 
com

m
unity 

of so
ft-sedim

ents 
in 

O
slofjord 

(J. 
S. 

G
ray).

4.4.3 
C

lassification 
and 

dynam
ics 

of 
benthic 

anim
al 

com
m

uni­
ties 

in O
slofjord 

(students, 
G

ray).
4.4.4 

R
eproduction 

biology, 
population strategy, 

energy 
budget 

and production of 
various 

polychaetes 
(G

ray 
& collabora­

tors) .
4.4.5 

M
ethodological 

and ecological 
studies of soft 

bottom
 

Fo- 
ram

inifera 
(students, 

B. 
C

hristiansen, 
B

eyer).
4.4.6 

E
ffects of epibenthic m

acropredaters 
on com

m
unity 

struc­
ture 

in eutrophicated 
shallow

 w
ater 

(J.A
. 

B
erge)

4.4.7 
The 

effect 
of eutrophication 

and pollution 
on 

the 
struc­

ture of benthic 
fish com

m
unities 

in 
the 

O
slofjord 

(R
. 

D. 
M . 

N
ash ) .

The 
follow

ing 
should 

rather 
belong 

in 
the 

report 
of 

the 
E

nvi­
ronm

ental 
Q

uality C
om

m
ittee:

4.4.8 
E

ffects 
of 

E
kofisk 

crude 
oil 

on 
recolonization 

of 
a
rti­

ficial 
oil 

contam
inated 

sedim
ents 

in 
the 

subtidal 
of 

an 
eutrophicated and non eutrophicated 

fjord 
(J. 

A. 
B

erge).
4.4.9

Studies 
on 

the 
effect 

of oil 
on 

the 
sw

im
m

ing activ
ity

 
of 

the 
sand 

goby, 
Pom

atoschistus m
inutus 

(J. 
A. 

B
erge).

5 .
U

niversity of Tro iii so
Trom

so M
useum

5 . 1
Zoobenthos

5.1.1
M

onitoring of hard-bottom
 

fauna 
in 

B
alsfjorden, 

N
orthern 

N
orw

ay, 
w

ith 
special 

em
phasis 

on effect 
of sedim

entation 
(B. 

G
ulliksen).

5.1.2
M

anipulation 
of 

hard-bottom
 

com
m

unities 
in 

N
orthern N

orw
ay 

(B
. 

G
ulliksen).

B
alsfjorden,

5.1.3
E

ffect 
of pollution on benthic 

com
m

unities 
area 

(B. 
G

ulliksen, 
B. 

H
olte, 

K
.-J. 

Jakola)
in 

the 
1 r o rn s ci

5.1.4
M

apping 
of 

hard-bottom
 

com
m

unities 
around 

Spitsbergen and 
B

jörnöya 
(B. 

G
ulliksen).

the 
coasts 

o f

5.1.5
U

nder 
ice 

fauna 
studies 

near 
Spitsbergen 

(B
. 

G
ulliksen).

5.2
Fish

5.2.1
B

ioloqy 
of 

the 
halibut, 

H
ippoglossus 

hippoglossus 
(T. 

H
aug, 

B. 
G

ulliksen).
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In
stitu

te of B
iology 

and 
G

eology 

5 . 3 
Phytoplankton

5.3.1 
The 

im
portance 

of Phaeocystis 
pouchetii 

in 
the A

rctic 
food web 

(J. 
P. 

Taasen, 
E . 

Oug)i

5 . A 
Zooplankton

5 . A . 1 
E

cological 
studies 

on 
the 

zooplankton com
m

unity 
of B

als­
fjorden are 

being continued, 
At 

present 
w

ork 
is progres­

sing 
on exam

ining 
overw

intering 
and 

reproductive 
strate­

gies 
on 

the 
dom

inant 
species 

(C. 
C. 

E. 
H

opkins, 
K. Tande, 

S . 
O

runV
ik).

5.A
.2 

E
xperim

ental 
studies on 

herbivorous 
zooplankton 

(C
alanus 

spp.) 
are 

carried 
out 

to 
develop 

a 
zooplankton 

m
odel 

in 
the 

B
arents 

Sea 
(K. 

Tonde).
3 . 5 

Phycobenthos
3.5.1 

Q
uantitative 

studies of 
algal 

com
m

unities 
in 

the litto
ral 

zone (T. E. Lein, 2 students).

5.6 
Zoobenthos

5.6.1 
The 

population 
dynam

ics, 
production, 

and 
ecological 

e­
nergetics 

of 
the 

deep-w
ater praw

ri 
( Pandalus 

b
o
realis) 

is 
being studied 

in B
alsfjorden 

(C
.C

.E
. 

H
opkins, 

1 
student).

5
.0

. 2 
Investigations on 

tile 
bottom

 
fauna 

of the B
arents 

Sea and
the 

Spitsbergen 
ares 

(E. 
O

ug).
5.6.3 

Population 
dynam

ics 
of 

M
acoma 

calcarea 
(E. 

Oug, 
1 

stu
­

dent).
5
.6

. A 
In

tertid
al 

distribution and 
zonation 

(E. 
O

ug).
5
.0

. 5 
System

atica 
and zoogeography 

of the 
T

erebellom
orpha 

(Po­
lychaeta) 

(T. 
H

olthei.
3.6.6 

Investigations 
on 

the deep 
sea 

fauna 
of 

the 
N

orw
egian 

Sea 
(T. 

H
olthe).

5.6.7 
Zoogeography of 

the 
Echinoderm

a 
of N

orth 
Norway 

(T. 
H

ol­
the, 

1 
student).

5.6.8 
G

row
th 

of M
odiolus m

odiolus 
(T. 

H
olthe, 

1 
student).

5.6.9 
System

atics 
of O

w
eniidae 

(T. 
H

olthe, 
1 

student).
5.6.10 R

eproduction 
and 

larval 
developm

ent 
of echinoderm

a, 
par­

ticu
larly

 star-fish
es 

(I.-B
. 

F
alk-P

etersen).
5.6. 11 

Ecology 
of Strong ylocent rotus 

droebachiensis 
and _S. 

pal­
lidus 

in 
the 

T ronis and 
Svalbard 

region 
( S. 

Lim
ning V

ader,
I.-8. 

F
alk-P

etersen, 
W. 

V
ader).

5.6.12 
E

ffects 
of arom

atic hydrocarbons 
on 

sea 
urchin em

bryos
(S. 

Lonning V
ader, 

I.-B
. 

F
alk-P

etersen, 
A. 

M
öller 

N
aley).

5.7 
Fish

5.7.1 
F

ertilizatio
n
 and early 

developm
ent 

of m
arine fishes (cod,

flatfish
es, 

lum
psucker) 

are 
studied 

by 
m

orphological 
».including 

EM
), 

physiological 
and 

genetical 
m

ethods 
(S. 

Lönning 
V

ader, 
E. 

K
jorsvik, 

1 
student).

5.7.2 
E

ffects of arom
atic hydrocarbons on 

fish 
em

bryos arx) larvae 
(S. 

Lönning 
V

ader, 
E. 

K
jörsvik, A. M

öller N
aley, 1 student).
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5.7 .3

5.7.4

5.7.5

6.6.1
6.1.1

6.1.2

6.1.3

6.1.4

6.2
6.2.1

6.2.2
6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.3
6.3.1

6.4
6.4.1

Interactive 
segregation 

betw
een 

sm
all 

pelagic 
fishes in a 

fjord 
system

 
(S. 

G
ronvik, 

A. 
K

lem
etsen).

The 
im

portance of zooplankton 
in 

the 
diet 

of capelin 
(M

allotus 
v
illo

su
s) 

in 
B

alsfjorden 
(C

.C
.E. 

H
opkins, 

1 
student ) .
Some 

aspects 
of the 

biology of polar 
cod 

(B
oreogadus 

Sa­
lda )(E

. 
O

ug, 
1 

student).

U
niversity 

of 
Trondheim

 
Phytoplankton
V

ariation 
in grow

th 
rate and 

fluorescence of m
arine plank­

tonic 
diatom

s 
exposed 

to 
E

kofisk 
crude 

oil 
in 

outdoor 
dialysis 

cultures w
ere 

studied. 
(E. 

N
est 

H
egseth 

in co­
operation 

w
ith D

r. 
Ing. 

K. 
U

stgaard).
O

bservations 
on 

the 
phytoplankton distribution 

in 
the 

T
rondheim

sfjord, 
w

ith 
special 

em
phasis 

on 
the 

first 
spring bloom

, 
w

ere 
continued 

(E. 
N

est 
H

egseth).
M

etabolism
 of 3 

- 
1,3 glucans 

in 
diatom

s 
(S. 

M
yklestad,

K. 
W

aar um ) .
E

ffects on 
grow

th 
rate 

and 
chem

ical 
com

position 
of Ske­

letonem
a 

when 
adapting 

to 
different 

light 
in

ten
sities 

and 
photoperiods, 

and 
the 

com
bined 

effect 
of 

sun/shade 
adaptation 

and nutrient 
deficiency 

(E. 
Sakshaug).

Zooplankton
Seasonal 

variation 
in 

total 
carbon, 

nitrogen and ATP 
of 

C
alanus 

finm
archicus 

(L. 
Jorgensen).

Zooplankton 
kept 

in 
dialysis 

cham
bers 

(L. 
Jorgensen). 

G
razing of C

alanus 
finm

archicus 
on 

diatom
s 

in dialysis 
culture 

(L. 
Jorgensen).

C
arbon 

and 
nitrogen 

expenditure 
in 

eggs and larvae of cod 
(G

adus 
m

orhua) 
(L. 

Jorgensen).
C

arbon 
and 

nitrogen 
expenditure 

in 
eggs 

and 
larvae 

of 
plaice 

(Pleuronectes 
p
latessa) 

(L. 
Jorgensen).

R
outine 

sam
pling 

of 
zooplankton 

once 
a 

m
onth 

by 
N

ansen 
75/180 jjm 

net 
continued 

at 
three 

oceanographic 
stations 

in 
Trondheim

sfjorden 
(J.-A

. 
S

neli, 
T. 

Strom
gren).

M
ethods 

for 
biochem

ical 
genetic 

id
en

tificatio
n
 

of 
plank­

tonic 
fish 

eggs 
(w

ith 
special 

em
phasis 

on 
gadoids) 

I) y 
diagnostic 

enzym
e 

loci 
have 

been 
developed 

and 
are 

now 
applied on 

a 
routine basis 

(J. 
M

ork, 
G. 

Sundnes).

Phycobenthos
E

ffects 
of heavy 

m
etals 

(C
u, 

Zn, 
Pb, 

Hg 
and 

Cd) 
on 

the 
shell 

grow
th 

of 
M

ytilus 
ed

u
lis. 

T
em

perature 
strategies 

of A
scophyllum

 nodosum
 

(T"! 
Strom

gren) .

Zoobenthos
Investigations on 

deep-w
ater 

m
olluscs 

in 
the N

orw
egian 

Sea 
outside 

Trom
s 

w
ere 

continued 
(J.-A

. 
Sneli 

together 
w

ith scien
tists 

from
 

Trom
so 

and O
slo).
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6.4.2 
B

ottom
fauna 

in w
estern 

N
orw

egian 
fjords 

and 
coastai areas 

(J.-A
- 

S
neli, 

T. 
Strem

gren).
6.4.3 

Investigations 
on 

the 
bottom

 
fauna 

assum
ed 

to be affected 
by 

the 
activ

ity
 

of 
a 

paper 
pulp 

factory 
in 

the 
inner 

T
rondheim

sfjord 
(J.-A

- 
S

neli, 
0. 

Stokland).




