
In
te

rn
a
tio

n
a
l 

C
ouncil fo

r th
e 

E
x
p
lo

ratio
n
 o

f th
e 

Sea
C

.M
. 

1979/E
 :1

M
arine E

nvironm
ental Q

u
ality

 
C

om
m

ittee

M
arine E

nvironm
ental Q

u
ality

 C
om

m
ittee

A
d
m

in
istrativ

e R
eport

1978

by A
.D

, 
M

cIntyre

B
elgium

(Po 
H

ovart)

1. 
T

he 
e
ffe

c
ts 

o
f dum

ping in
d
u
stria

l w
astes 

alo
n

g
 th

e B
elg

ian
 co

ast 
on th

e 
fish

 and 
shrim

p 
sto

ck
s 

and in
v
erteb

rates w
ere 

fu
rth

e
r 

studied»

T
he m

o
n
ito

rin
g
 program

m
e w

as 
carried

 o
u
t 

on tw
o dum

ping areas 
fo

r in
d
u
stria

l 
w

astes 
d
eriv

ed
 from

 titan
iu

m
d
io

x
id

e p
ro

cesses, 
one 

area fo
r w

astes from
 th

e 
p

ro
d

u
ctio

n
 o

f 
th

io
carb

am
ates, 

one 
area fo

r w
astes from

 th
e p

ro
d
u
ctio

n
 of 

p
ro

teo
ly

tec 
enzym

es 
and 

one 
area fo

r an in
d
u
stria

l w
aste 

co
n
tain

in
g
 1

.5
$
 p

h
en

o
l.

T
he 

sam
ples w

ere 
tak

en
 on a tw

o m
onthly b

asis by m
eans 

o
f a research

 v
essel»

A
 b

io
lo

g
ic

a
l and p

h
y

sico
-ch

em
ical 

survey
 w

as 
carried

 
o

u
t,

2. 
T

he m
o
n
ito

rin
g
 program

m
es 

on heavy m
etals 

in
 fish

 and 
shrim

ps w
ere 

co
n
tin

u
ed

. 
S

am
ples 

o
f cod, 

p
la

ic
e
, 

flo
u

n
d

er and brow
n shrim

ps 
from

th
e 

S
outhern N

orth S
ea w

ere 
an

aly
sed

 fo
r H

g, 
C

u, 
Z

n, 
P

b, 
C

d, 
C

r. 
T

he 
stu

d
y 

on th
e 

ev
o
lu

tio
n
 o

f m
ercury in

 S
o
lea so

lea in
 th

e N
orth S

ea and th
e 

Irish
 Sea 

w
as 

continued»

5
. 

O
ne 

to
x
ic

ity
 te

st 
on w

astes 
of th

e p
ro

d
u

ctio
n
 o

f h
y

d
ro

x
y

th
y

l-
c
e
llu

lo
se w

as 
carried

 o
u
t 

in
 accordance w

ith
 th

e 
O

slo C
onvention.

4» 
A
 b

im
o
n
th

ly
 b

io
lo

g
ic

al and p
h
y
sico

-ch
em

ical m
o
n
ito

rin
g
 o

f th
e N

o
rthern 

p
a
rt 

o
f 

th
e K

w
inte B

ank, 
B

u
iten

 R
atel and O

ostdyckbank w
here 

sand 
ex

tractio
n
s 

are 
tak

in
g
 p

lace w
as 

co
n
tin

u
ed

.

5. 
T

he reg
u

lar m
onthly su

rv
ey

 carried
 o

u
t 

to
 assess 

th
e 

g
en

eral 
sta

te
 

of 
th

e m
arine 

environm
ent w

as 
se

t fo
rth

 in
 1978. 

Sam
ples w

ere 
tak

en
 and 

ex
p
erim

en
ts 

are perform
ed in

 a 20 
sta

tio
n
s netw

ork 
(see rep

o
rt 

1977)*

T
he 

fo
llo

w
in

g
 p

aram
eters w

ere m
easureds
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5
.1

 
G

eneral 
oceanography:

T
em

perature, 
sa

lin
ity

, 
tu

rb
id

ity
, 

p
la

n
t pigm

ent by flu
o
rim

etry
 

and 
sp

ectro
p
h
o
to

m
etry

, 
d
isso

lv
ed
 

oxygen, 
tran

sp
aren

cy
, 

m
eteoro­

lo
g

ica
l 

o
b
serv

atio
n
s.

5
.2

 
C

ycle 
o
f biogenous 

elem
en

ts:

D
isso

lv
ed

 n
u
trie

n
ts 

(N
O 

, 
N

H
*, 

PO 
, 

S
iO

„) 
BOD 

, 
biom

ass 
d

/o
r num

bers 
and 

re
sp

ira
to

ry
 
an

d
/o

r u
p
tak

e 
a
c
tiv

itie
s o

f
anp
h

y
to

p
lan

k
to

n
, 

zo
o

p
lan

k
to

n
, 

h
etero

tro
p
h
ic b

a
c
te

ria
.

5
.3

 
C

ycle 
o
f p

o
llu

ta
n

ts:

H
eavy m

etals 
(Z

n, 
C

d, 
P

b, 
H

g) 
d

isso
lv

ed
 and p

a
rtic

u
la

te
.

6. 
A g

rid
 o

f 80 
sta

tio
n
s 

(co
v
erin

g
 th

e 
sam

e 
area as 

th
e reg

u
lar 

survey 
netw

ork) 
w

as 
sam

pled 
once fo

r h
y
d
ro

g
rap

h
ical 

(T
, 

S fo) 
and b

io
lo

g
ical 

p
aram

eters 
(ch

lo
ro

p
h
y
ll, 

zo
o
p
lan

k
to

n
). 

T
he m

ain purpose 
o
f th

is program
 is 

to
 
g
ain

 an 
in

sig
h

t 
in

to
 

zooplankton p
atch

in
ess.

7. 
A m

ore 
co

astal netw
ork o

f 
18 

sta
tio

n
s 

w
as 

covered 
on one 

o
ccasio

n
.

T
he program

 co
n
cern

s taxonom
y, 

d
iv

e
rsity

 o
f b

en
th

ic 
fau

na and 
th

e
ir

re
latio

n
sh

ip
s 

to
 

en
v

iro
n

m
en

tal fa
c
to

rs.

8. 
T

w
enty co

astal 
sta

tio
n
s 

and n
in

e 
sta

tio
n
s 

o
f th

e m
onthly 

survey g
rid

w
ere 

sam
pled on 

seven 
o
ccasio

n
s fo

r fe
ca

l b
a
c
te

ria
 in

 w
ater and 

sed
im

en
ts.

9. 
T

he 
d
iffu

sio
n
 o

f p
la

ic
e 

eggs 
and larv

ae 
w

as fo
llow

ed
 betw

een 
31 

Jan
u
ary

 
and 16 F

eb
ruary

 on a p
ro

file
 

ex
ten

d
in

g
 to

 
th

e 
lig

h
t-v

e
sse

l 
"N

oord H
inder"

(see 
CM

 1978/C
 :55> 

H
ydrography C

om
m

ittee, 
IC

E
S).

10. 
S

p
ecial 

c
ru

ise
s 

w
ere 

o
rg

an
ized

 
to
 im

prove 
th

e know
ledge 

o
f th

e 
d
istrib

u
tio

n
, 

th
e 

sp
éciatio

n
 and 

tran
sfo

rm
atio

n
 ra

te
s 

o
f th

e 
o

rg
an

ic m
atter p

resen
t 

in
th

e m
arine 

environm
ent 

(b
a
c
te

ria
l u

p
tak

e, 
sto

ck
s 

o
f 

sm
all 

o
rg

an
ic 

su
b
stra

te
s 

and 
tu

rn
o
v
er tim

es, 
p

h
y

to
p

lan
k

to
n

ic 
ex

cretio
n
, 

e
tc

. 
. 

.)

11. 
T

he m
o
n

ito
rin

g
 program

m
e 

on th
e 

S
ch

eld
t h

as been co
n
tin

u
ed

. 
R

eg
u

lar 
m

onthly 
su

rv
ey

s w
ere m

ade in
 

36 
sta

tio
n
s 

in
 
o
rd

er to
 

p
ro

v
id

e 
lo

n
g

itu
­

d
in

al 
p

ro
file

s o
f p

h
y
sico

-ch
em

ical p
aram

eters 
(sa

lin
ity

, 
tem

p
eratu

re, 
d
isso

lv
ed

 
oxygen, 

redox p
o

te
n

tia
l, 

pH
, 

tu
rb

id
ity

), 
to
 

stu
d
y
 sed

im
en

tatio
n
 p

ro
cesses

and heavy m
etal 

tran
sp

o
rt m

echanism
s, 

as w
ell 

as n
u
trie

n
t 

in
tera

ctio
n
s 

and 
b
a
c
te

ria
l 

a
c
tiv

ity
.

CANADA

. 
(J.F

. 
U

the)

P
o
llu

tio
n
 C

hem
istry

1 
S

tu
d
ies 

o
f th

e 
d

istrib
u

tio
n

, 
b
eh

av
io

r 
and 

tra
n

sp
o

rt 
o
f 

trace
m

etals, 
p
a
rtic

u
la

te
 

o
rg

an
ic 

carb
o

n
, 

and 
n
u
trie

n
ts 

in
 
th

e estu
ary

 
and 

G
u
lf o

f S
t. 

L
aw

rence have been 
co

n
tin

u
ed

. 
B

asélin
e 

d
istrib

u
tio

n
s o

f 
o
rg

an
o
h
alo

g
en

s, 
p
etro

leu
m
 h

y
d

ro
carb

o
n

s, 
tra

c
e
 m

etals 
and 

n
u
trie

n
ts 

in
 

seaw
ater 

o
f 

B
affin

 
B

ay and 
th

e 
e
a
ste

rn
 C

anadian A
rctic 

have 
a
iso

 been 

in
v
e
stig

ate
d
 

(B
IO

)
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2. 
A p

ro
je

c
t 

in
 S

t. 
G

eorges 
B

ay, 
N

ova 
S

c
o
tia

, 
C

anada 
d
e
a
ls w

ith
 

th
e ro

le
s 

o
f ad

v
ectio

n
 

and 
atm

o
sp

h
eric 

in
p
u
t 

as ro
u

te
s 

by w
hich

o
rg

an
o
ch

lo
rin

es 
e
n
te

r 
th

e 
sy

stem
: 

c
o
rre

la
tio

n
s 

betw
een 

sed
im

en
tatio

n
 ra

te
s,

m
ean 

cu
rren

ts 
m

easured by m
oored 

c
u
rre

n
t m

eters, 
and 

d
ire

c
t 

d
eterm

in
atio

n
s 

o
f o

rg
an

o
ch

lo
rin

es 
in
 

sed
im

en
tin

g
 m

a
te

ria
l 

w
ill 

be u
sed

 
to
 
in

fe
r 

th
e 

im
portance 

o
f 

each route.(M
E

L
)

3. 
B

io
-g

eo
ch

em
ical 

stu
d
ie

s 
o
f 

Z
n, 

C
u, 

P
b, 

C
o, 

N
i, 

C
r, 

V
i, 

A
s, 

Se
and C

d 
in
 
th

e 
sed

im
en

ts 
o
f 

th
e 

B
ay o

f F
undy w

ere u
n

d
ertak

en
 
in
 

1979,
T

he d
ata w

ill 
be u

sed
 
to
 
d
eterm

in
e 

th
e b

a
selin

e m
etal 

le
v
e
ls, 

th
e p

o
te

n
tia

l 
b
io

-a
v
a
ila

b
ility

 
o
f 

th
e m

etals, 
and 

th
e 

c
a
rrie

rs 
and 

pathw
ays 

by w
hich th

e 
m

etals 
have 

en
tered

 th
e 

sed
im

en
ts 

from
 
n

a
tu

ral 
and 

an
th

ro
p

o
g

en
ic 

so
u

rces. 
P

relim
in

ary
 re

su
lts 

In
d

ic
a
te m

ost 
o
f 

th
e m

etals 
are p

re
se

n
tly

 
a
t 

o
r n

ear 
n
a
tu

ra
l 

le
v
e
ls. 

In
 
sp

ite
 
o
f th

is, 
th

e 
in

flu
en

ce 
o
f 

in
d

u
stria

l 
in

p
u
ts on th

e 
le

v
els 

o
f 

th
e m

etals 
has 

been 
d

etected
 

and 
th

is m
ig

h
t 

lead
 

in
 

th
e 

fu
tu

re 
to

 
co

n
tam

in
atio

n
 o

f 
th

e 
sed

im
en

ts 
by 

som
e 

m
etals. 

(M
EL)

4
. 

T
he 

dynam
ics 

and 
e
ffe

c
ts 

o
f o

rg
an

ic p
o
llu

ta
n
ts, 

in
clu

d
in

g
 

o
rg

an
o

­
c
h

lo
rin

e
s 

and p
etro

leu
m
 h

y
d
ro

carb
o
n
s 

have been 
stu

d
ied

. 
L

ab
o
rato

ry
stu

d
ies 

o
f th

e k
in

e
tic

s 
o
f u

p
tak

e and 
clearan

ce 
o
f o

rg
an

o
ch

lo
rin

es 
in
 

zooplankton
 

o
f d

iffe
re

n
t 

siz
e
s 

have 
led

 
to
 
th

e 
developm

ent 
o
f 

a p
re

d
ic

tiv
e
 m

odel 
o
f o

rg
an

o
- 

ch
lo

rin
e 

accu
m

u
latio

n
. 

F
eed

in
g
 
stu

d
ie

s 
have 

been 
com

pleted w
hich have 

allow
ed 

c
a
lc

u
la

tio
n
 o

f th
e
 
e
fficie

n
c
y
 
o
f re

te
n

tio
n
 

o
f o

rg
an

o
ch

lo
rin

es 
from

 
fo

o
d
. 

T
hese 

la
b
 stu

d
ies 

are 
b
ein

g
 

com
plem

ented by 
a 

fie
ld
 

stu
d

y
 
o
f 

o
rg

an
o

ch
lo

rin
e resid

u
es 

in
 

sam
ples 

o
f 

lo
g
arith

m
ic 

siz
e
 
c
la

sse
s 

o
f 

zo
o
p
lan

k
to

n 
(w

hich ro
u

g
h

ly
 approxim

ate 
a m

arin
e 

food 
ch

ain
) 

in
 
S

t. 
G

eorges 
B

ay, 
N

.S
. 

T
he 

in
te

n
tio

n
 
is
 
to
 co

n
stru

ct 
a 

m
odel 

o
f o

rg
an

o
ch

lo
rin

e 
cy

clin
g
 

in
 
th

e m
arin

e 
food 

ch
ain

, 
know

ing 
zooplankton 

life
 
cy

cles, 
fo

o
d
 

consum
ption, 

and 
ex

ten
t 

o
f co

n
tam

in
atio

n
 o

f 
fo

o
d
 

and 
am

bient 
w

ater. 
(M

EL)

5. 
Tw

o 
3
0
0
-lb

 
b
atch

es 
o

f E
astern

 C
anadian h

e
rrin

g
 

(C
lupea h

aren
g
u
s) 

o
il 

w
ere 

su
b
jected

 to
 p

ilo
t p

la
n

t p
ro

cessin
g
 
to
 m

arg
arin

e 
sto

ck
fo

r 
ed

ib
le u

se. 
S

am
ples w

ere* 
tak

en
 
a
t v

a
rio

u
s 

stag
e
s 

d
u
rin

g
 p

ro
cessin

g
 

fo
r 

a
n
a
ly

sis 
o
f re

sid
u
e
s 

o
f th

e 
in

se
c
tic

id
e
 

D
D

T and 
its

 
m

etab
o
lites 

DDD and 
D

D
E, 

o
f p

o
ly

ch
lo

rin
ated

 
b
ip

h
en

y
ls 

(PC
B

s) 
and o

f 
d
ie

ld
rin

. 
R

esidue 
co

n
cen

tratio
n

s 
in
 
th

e 
o
il 

w
ere 

n
o
t 

a
ffe

cte
d
 by 

degum
m

ing 
(p

h
o
sp

h
o
ric 

acid
 w

ash) 
a
lk

a
li 

re
fin

in
g
, 

o
r 

b
leach

in
g
 
w

ith
 a

c
tiv

a
ted

 e
a
rth

. 
DDT and 

d
ie

ld
rin

 w
ere re

a
d
ily

 
and 

co
m

p
letely

 
d

estro
y
ed

 by 
com

m
ercial 

h
y

d
ro

g
en

atio
n
 o

v
er 

N
i 

c
a
ta

ly
st, 

and DDD w
as 

la
rg

e
ly

 
rem

oved 
a
t 

th
e 

sam
e 

tim
e. 

DDE 
and 

PC
B

s 
w

ere 
p
a
rtia

lly
 red

u
ced

 
d

u
rin

g
 h

y
d

ro
g

en
atio

n
 

in
 
th

e one 
ru

n
 
in
 w

hich 
DDD w

as 
co

m
p

letely
 rem

oved, 
b
u
t w

ere 
u

n
affected

 
in

 
an

o
th

er ru
n

, 
in
 w

hich DDD w
as 

o
n
ly
 p

a
rtia

lly
 rem

oved, 
D

eo
d
o
rizatio

n
 o

f 
th

e 
o

il 
w

ith
 

steam
 

and vacuum
 
e
ffe

c
tiv

e
ly
 rem

oved 
th

o
se resid

u
es w

hich 
su

rv
iv

ed
 

h
y
d
ro

g
en

atio
n
. 

A
n
aly

sis 
o
f th

e N
i 

c
a
ta

ly
st 

b
efo

re 
and 

a
fte

r h
y

d
ro

g
en

atio
n

 
show

ed 
th

a
t 

rem
oval 

o
f resid

u
es 

d
u
rin

g
 h

y
d
ro

g
en

atio
n
 w

as 
n

o
t d

u
e to

 th
e
ir 

ad
so

rp
tio

n
 
to
 
th

e
 c

a
ta

ly
st, 

b
u
t w

as m
ore 

p
ro

b
ab

ly
 due 

to
 m

etal-cataly
zed

 
d

eg
rad

atio
n
 to

 
u

n
id

e
n

tifie
d
 p

ro
d

u
cts. 

D
eo

d
o

rizer 
co

n
d
en

sates 
show

ed o
n
ly
 
a 

slig
h
t 

en
rich

m
en

t 
in
 
re

sid
u
e 

le
v

els 
o

v
er 

th
o
se 

found 
in
 
th

e 
o
il. 

(M
E

L
).

6
. 

A
 num

ber 
o
f seaw

eed sam
p
les 

(d
u
lse 

and 
k

elp
) 

as p
rep

ared
 fo

r hum
an 

fo
o
d
 u

se w
ere assay

ed
 
fo

r 
heavy m

e
ta

ls. 
In

 p
g
/g
 
th

e
 
fo

llo
w

in
g
 

range,
w

ere 
found 

(A
s=

5
.5

-7
.5

, 
C

d
*
l.l, 

C
u’3

.9
-6

.3
, 

P
b

=
0

„7
-3

.5
, 

S
e«

2
-2

.9
, 

Z
n
-5

7
-8

4
).(H

)
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7. 
T

he 
1978 bloom

 o
f G

onyaulax began 
in
 
e
a
rly

 Ju
ly

, 
peaked 

in
 
la

te
 Ju

ly
 

and 
term

in
ated

 
in
 
e
a
rly

 A
u

g
u

st. 
A 

fie
ld
 

stu
d

y
 
o
f 

th
e 

to
x
in
 
co

n
ten

t 
in

v
ario

u
s 

sized
 p

lan
k

to
n
 
fra

c
tio

n
s w

as 
co

n
d
u
cted

 
as 

fo
r 

1977.. T
o
x
ic

itie
s 

on Ju
ly
 

26, 
a
t 

th
e peak 

o
f 

th
e bloom

, 
w

ere 
624, 

15 
and 

60 pg 
to

x
in
 p

er g p
lan

k
to

n
 
in
 
th

e
 

20,
64 

and 
243-um

 
fra

c
tio

n
s, 

re
sp

e
c
tiv

e
ly

. 
C

u
rio

u
sly

, 
to

x
ic

ity
 

in
 

th
e 

243-pm
 
fra

c
tio

n
 

w
as 

g
re

ate
r 

th
an
 
in
 

th
e 

64-jiira fra
c
tio

n
. 

A
iso

, 
u
n
lik

e 
in
 

1977, 
no 

to
x
ic

ity
 w

as 
m

easurable 
in
 
th

e 
571-/um

 
fra

c
tio

n
. 

T
h
is m

ay 
have been 

a
rtifa

c
tu

a
l, 

b
ecau

se 
th

ere 
w

as 
v

ery 
little

 
sam

ple 
m

a
te

ria
l, 

re
q
u
irin

g
 

co
n
sid

erab
le 

d
ilu

tio
n
 
fo

r 
to

x
in
 
assay

s. 
C

ell 
co

u
n

ts 
at 

re
g

u
la

r 
in

te
rv

a
ls 

rev
ealed

 
th

a
t 

th
e 

bloom
 o

ff H
ead H

arbour w
as 

n
o
t 

co
n

fin
ed
 
to
 

su
rface w

aters. 
T

he p
a
tte

rn
 
o
f ris

e
 

and 
fa

ll 
in
 G

onyaulax num
bers 

w
as 

sim
ila

r 
at 

IO
, 

20, 
and 

30 m 
to
 
th

a
t 

a
t 

th
e 

su
rface. 

E
ven 

ju
st 

o
ff th

e
 bottom

 
(90 

m
) 

th
ere w

as 
a 

co
n
sid

erab
le 

num
ber 

o
f c

e
lls. 

T
hese 

o
b
serv

atio
n
s 

on G
onyaulax 

d
istrib

u
tio

n
 
d

u
rin

g
 

th
e 

bloom
 
a
tte

s
t 

to
 

th
e pronounced 

tu
rb

u
lan

ce 
in
 
th

e 
B

ay o
f 

Fundy 
and 

ex
p
lain

 w
hy G

onyaulax, 
in
 b

lo
o
d
 
c
o
n
ce

n
tratio

n
s, 

do 
n
o
t 

accu
m

u
late 

in
 

lo
calized

 
areas 

in
 
th

is 
reg

io
n
 
to
 

form
 

’’red
 
tid

e
s,” 

(S
.A

.)

8
. 

PAH 
co

n
cen

tratio
n
s 

in
 

new
 
lo

b
ste

r 
eggs 

from
 
fre

sh
ly
 

caught 
G

rand 
K

anan, 
N

ew
 

B
runsw

ick 
lo

b
ste

rs 
w

ere 
0
.0

1
7
, 

0.020 
and 

0,023 p
y
ren

e u
n
its/

yig/m
L o

f 
lip

id
. 

E
yed 

eggs 
from

 
fre

sh
ly
 

cau
g
h
t 

G
rand K

anan 
lo

b
ste

rs had 
a h

ig
h

er 
co

n
cen

tratio
n

, 
0.042 p

y
ren

e 
u

n
its/y

g
/m

L
.

9. 
S

edim
ent 

sam
p
les 

from
 

IO
 
fish

-p
ro

c
e
ssin

g
 
s
ite

s
, 

3 
co

n
tro

l 
s
ite

s
 

and 
2  b

o
atin

g
 
site

s 
in
 

S
o

u
th

w
estern

 N
ova 

S
co

tia w
ere 

an
aly

zed
 fo

r p
o
ly

­
ch

lo
rin

ated
 b

ip
h
en

y
ls 

(P
C

B
's) 

and to
ta

l 
v
o
la

tile
 
so

lid
s 

(T
V

S
). 

A
t 

9 
o
f 

th
e 

fish
­

p
ro

cessin
g
 
site

s 
PCB 

le
v

e
ls 

w
ere 

elev
ated

 w
ith

 re
sp

e
ct 

to
 
th

o
se 

a
t 

th
e 

c
o
n
tro

l 
site

s 
In m

ost 
cases 

th
e 

e
le

v
a
tio

n
 
ap

p
eared

 
to
 be 

a
ttrib

u
ta

b
le
 
to
 
th

e 
d
isch

arg
e 

o
f 

fish
 

w
aste 

from
 
fish

 p
la

n
ts 

ra
th

e
r 

th
an
 

to
 
a
sso

c
iate

d
 b

o
atin

g
 
a
c
tiv

itie
s
. 

From
 
th

e 
PCB 

lev
els 

en
co

u
n
tered

 
and 

an 
o

b
serv

ed
 
re

la
tio

n
sh

ip
 

betw
een 

PCB 
and TV

S 
d
a
ta, 

it 
is 

co
n
sid

ered
 
u
n
lik

ely
 
th

a
t 

PCB 
le

v
els 

m
uch 

in
 

ex
cess 

o
f 

100 
ppb 

can be 
a
ttrib

u
te

d
 

to
 

norm
al 

fish
-p

ro
cessin

g
 
a
c
tiv

itie
s. 

C
o

n
tam

in
ation

 
o
f 

sedim
en

t 
w

as 
h
y
p
o
th

esized
 
to

 
re

su
lt 

from
 

th
e 

re
te

n
tio

n
 
o
f 

PC
B

s 
by 

o
th

erw
ise 

decaying 
fish

 w
astes 

and 
in

som
e 

cases 
from

 
sp

ills 
o
f PC

B
. 

C
o
n

tam
in

atio
n
 
o
u
tsid

e h
errin

g
 
p
ro

cesso
rs 

vas 
g

en
erally

 
g

re
a
te

r 
th

an
 
o
u
tsid

e 
g

ro
u

n
d

fish
 p

ro
cesso

rs. 
T

he 
h
ig

h
est 

le
v
el 

found, 
517 ppb A

ro
clo

rs 
1254 

and 
1260, 

w
as 

th
o
u
g
h
t 

to
 be due 

to
 
g

ro
ss 

co
n­

tam
in

atio
n
 by 

fish
 p

ro
cessin

g
 
w

astes. 
(E

.P
.S

.)

10. 
A new

 
so

u
rce 

o
f PCB 

in
p
u
t ’in

to
 

th
e 

aq
u
atic 

environm
ent h

as b
een 

d
isco

v
ered

, 
from

 
a h

y
d

ro
ele

ctric
 

pow
er p

lan
t 

a
t C

h
u
rch

ill 
F

a
lls,

L
ab

rad
o
r, 

w
here PCB have 

b
een u

sed
 m

ost 
p
ro

b
ab

ly
 

as 
d
ie

le
c
tric

 
flu

id
s 

in
 

tran
sfo

rm
ers. 

F
ish
 

(b
u
rb

o
t 

and 
lak

e 
tro

u
t) 

tak
en

 upstream
 have 

been 
show

n 
to
 

co
n
tain

 PCB 
in
 

am
ounts 

o
f 

ab
o
u
t 

0
.5
 

yg/g 
w

et w
eig

h
t in

 
liv

e
r and m

esen
to

ry
 

fa
t 

re
sp

ec
tiv

ely
, 

ap
p
ro

x
im

ately
 

2-6 
tim

es 
le

ss 
th

an
 
th

e am
ounts 

in
 m

arin
e 

fish
 

from
 th

e C
anadian 

e
a
st 

c
o

a
st. 

H
ow

ever, 
fish

 
tak

en
 
im

m
ed

iately
 dow

nstream
 

(from
 th

e 
"
ta

il 
race") 

co
n

tain
 up 

to
 

35 v
g
/g
 PCB w

et w
eight 

in
 
liv

e
r 

(m
ean 

v
alu

e 
approx. 

17 y
g

/g
). 

(H
)

11. 
In

d
iv

id
u
al 

lo
b

ste
r 

d
ig

e
stiv

e
 

g
lan

d 
(H

om
arus 

am
erican

u
s) 

c
o
lle

c
te

d
 

from
 th

e A
tla

n
tic

 
co

ast 
o
f C

anada have been an
aly

sed
 
fo

r C
d, 

Z
n,

A
g, 

S
e, 

M
n, 

A
s, 

Fe 
and 

C
u. 

In 
a
d

d
itio

n
 

lo
b

ste
r 

claw
 m

uscles 
and 

ro
ck 

crab
 

(C
an

cer 
irro

ra
tu

s) 
d
ig

e
stiv

e
 

glands» b
lu

e m
ussel 

(M
ytilis

 
e
d

u
lis) 

v
ario

u
s 

tissu
e
s w

ere 
aiso

 
assay

ed
. 

A 
la

rg
e
, 

h
ig

h
ly
 
sig

n
ific

a
n
t 

re
la

tio
n
sh

ip
 w

as 
ob­

served
 betw

een A
g 

and 
C

u 
co

n
cen

tratio
n
s 

in
 
a
li 

crab
 

and 
lo

b
ste

r 
tissu

e
s 

exam
ined.

T
he 

tig
h

t re
la

tio
n
sh

ip
 
o
b
serv

ed
 w

ith
 A

g 
and C

u 
along w

ith
 
th

e w
ide ran

g
e 

in
 

le
v
els 

o
f th

ese tw
o 

elem
en

ts 
is 

su
rp

risin
g
 

sin
ce 

C
u is 

b
io

lo
g

ic
a
lly

 a
c
tiv

e
 
in

 
C

ru
stacea and A

g h
as 

n
o
t 

b
een 

show
n 

to
 

have 
a 

b
io

lo
g
ical 

ro
le
 
in
 

any 
sp

e
cie

s.
T

he 
th

re
e sp

ecies 
are 

b
ein

g
 

stu
d

ied
 

in
 

d
ep

th 
to
 
assess 

th
e
ir 

ro
le
 

and 
th

e
 

in
te

rp
re

ta
tio

n
 o

f 
th

e 
re

su
lts 

o
f u

se 
o
f 

th
ese 

anim
als 

as 
in

d
w

ellin
g
 w

ater 
m

o
n
ito

rs 
(eg 

"M
ussel 

W
atch

"). 
(H

).
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PO
LLU

TIO
N
 

DYNAM
ICS

1* 
D

uring 
1978, 

research
 
e
ffo

rt 
in
 
th

e u
p
p
er 

B
ay o

f Fundy v
as

expanded 
c
o
n
sid

e
rab

ly
„ 

A
 
tid

a
l 

pow
er 

in
sta

lla
tio

n
 has 

been 
p
ro

p
o
sed fo

r 
th

is 
m

acro
-tid

al 
reg

io
n
 w

hich has 
w

aters 
w

ith
 h

ig
h
 

suspended 
sedim

en
t 

lo
ad

s. 
O

ne 
o
f 

th
e 

o
b
je

c
tiv

e
s 

o
f 

th
is 

program
 w

hich 
is
 b

ein
g
 

co
n­

d
u
cted

 
in
 

co
o
p
eratio

n
 W

'ith 
p

h
y

sical 
o
cean

og
rap

h
ers 

and 
sed

im
en

to
lo

g
ists, 

is 
to
 p

re
d
ic

t 
changes 

to
 
th

e m
arin

e 
ecosystem

 
if 

th
e 

tid
a
l 

pow
er p

ro
je

c
t 

is 
b

u
ilt. 

T
he 

g
en

eral 
sc

ie
n
tific

 
ap

p
ro

ach
 

b
ein

g 
fo

llow
ed
 
is 

to
 m

easure 
th

e 
e
x
istin

g
 
flu

x
 
o
f o

rg
an

ic 
carb

o
n
 and 

n
u
trie

n
ts 

in
 

and betw
een 

in
te

rtid
a
l 

m
u
d
flats 

and 
c
o
astal 

w
aters 

w
ith
 

th
e 

g
o

al 
o
f co

n
stru

ctin
g
 

energy 
flow

 
m

odels 
in
 

a 
few

 y
ears 

tim
e. 

(M
EL) 

•

2. 
E

p
ib

en
th

ic 
a
lg

a
l 

p
ro

d
u

ctio
n
 

and 
com

m
unity m

etabolism
 
in
 
in

te
rtid

a
l 

sed
im

en
ts 

in
 M

inas 
B

asin
, 

th
e 

B
ay o

f 
Fundy w

ere 
m

easured 
each

m
onth 

d
u
rin

g
 

1978. 
T

he 
o
b
se

rv
atio

n
s, 

along 
w

ith
 m

easures 
o
f p

la
n

t p
ig

m
en

ts, 
o
rg

an
ic m

atter 
in
 

su
rface 

sed
im

en
ts 

and m
acrofauna 

biom
ass 

co
n

trib
u

te 
to
 

an 
en

v
iro

nm
en

tal 
stu

d
y
 to

 
assess 

th
e m

agnitude 
and 

d
irec

tio
n
 
o
f 

o
rg

an
ic m

atter 
flu

x
 
to
 

and 
from

 
in

te
rtid

a
l 

sed
im

en
ts. 

T
he p

ro
d

u
ctio

n
 

dynam
ics 

o
f th

ese 
exposed 

sed
im

en
ts, 

in
 

term
s 

o
f o

rg
an

ic 
m

atter 
sy

n
th

esized
 by 

alg
ae and 

tra
n
s­

form
ed by 

fau
n
a, 

are 
o
f 

in
te

re
st 

sin
c
e p

o
ssib

le 
co

n
stru

ctio
n
 
o
f a 

b
arrag

e fo
r 

tid
a
l 

pow
er 

developm
ent 

w
ill 

d
im

in
ish
 

th
e p

resen
t 

ex
ten

siv
e 

arca 
o
f th

e 
in

te
r­

tid
a
l 

zone b
eh

in
d
 
th

e 
in

ten
d
ed
 
s
ite

. 
(M

EL)

3. 
T

he 
dynam

ics 
o
f m

etab
o
lism

 
and 

clearan
ce 

o
f p

etro
leu

m
 

h
y

d
ro

carb
o

n
s 

from
 th

e m
o
llu

scs M
ya 

and 
P

a
te

lla
 

are
b

ein
g
 
stu

d
ie

d
. 

(M
EL)

4
. 

A
bout 

130 
ex

p
lo

rato
ry
 o

il 
w

ells 
have b

een spudded o
ff 

th
e 

e
a
st 

c
o
a
st 

o
f C

anada 
sin

ce 
d
rillin

g
 
firs

t began 
in

1966. 
N

o 
en

v
iro

n
m

en
tal 

assessm
en

t h
as 

been 
co

n
d
u
cted

 
fo

r 
any 

o
f 

th
ese w

e
lls, 

w
hich 

a
re 

lo
cated

 betw
een 

th
e 

C
anada-U

S boundary and 
60°

N 
sin

c
e it 

is 
n
o
t 

th
e
 p

o
lic

y
 o

f th
e C

anadian governm
ent to

 re
q
u
ire 

them
 
in
 th

is 
zo

n
e. 

O
ffsh

o
re 

ex
p
lo

ratio
n
 
a
c
tiv

itiy
 
is 

ex
p

ected
 
to

 
in

c
rea

se in
 

1979. 
O

ne p
ro

p
o
sed

 w
ell w

ill 
se

t 
a 

new
 w

o
rld

-w
id

e 
d
ep

th 
reco

rd
 
if d

rillin
g
 

com
m

ences 
a
t 

th
e p

lan
n
ed
 
d
ep

th
 
o
f 

1500 m
 o

f w
ater.(E

P
S

)

5
. 

T
he q

u
a
n
tity

 
o
f o

il 
sp

ille
d
 

from
 v

e
ssels 

clo
se 

to
 
th

e 
C

an
ad

ian A
tla

n
tic

 
co

ast 
fe

ll 
from

 a 
rep

o
rted

 
890,500 

L in
1977 

to
 4

0
5

,5
0

0
 L in

 
1978. 

S
p

ills 
o
f o

il 
from

 
lan

d
-b

ased
 
so

u
rces 

in
 

A
tla

n
tic

 C
anada ro

se 
from
 

1
,0

7
1
,9

0
0
 

L 
in
 

1977 
to
 

1
,2

3
5
,7

0
0
 

L 
in
 

1978 
b
u
t m

ost o
f th

is 
am

ount w
as 

clean
ed

 up 
b

efo
re 

it 
reach

ed
 
th

e 
sea. 

(E
PS)

6
. 

T
he p

o
te

n
tia

l 
fo

r m
arin

e clam
s 

(M
ya), 

m
u

ssels 
(M

y
tilu

s) 
and 

fresh
w

ater b
iv

a
lv

es 
(A

nodonta) 
to
 

accu
m

u
late 

fe
n
itro

th
io

n
w

as 
in

v
e
stig

a
te

d
 
in
 
la

b
o
ra

to
ry
 
stu

d
ie

s. 
F

e
n
itro

th
io

n
 h

as 
a re

la
tiv

e
ly

 
low

 u
p
tak

e 
ra

te
 
c
o
n
stan

t 
and 

a 
re

la
tiv

e
ly

 h
ig

h
 
e
x
c
retio

n
 ra

te
 
co

n
stan

t 
and 

th
e 

accu
m

u
latio

n
 
c
o
e
ffic

ie
n
t 

fo
r 

th
ese 

sp
ecies 

Is 
low

0 
C

onsequently 
th

e
re 

is 
little

 o
r 

no 
d
an

g
er 

o
f 

sh
e
llfish

 
co

n
tam

in
atio

n
 

from
 a 

norm
al 

a
p
p
lica

tio
n
 
o
f 

fe
n
itro

th
io

n
. 

Som
e 

fresh
w

ater 
clam

 
sam

p
les, 

c
o
llec

ted
 by 

J.K
, 

S
aunders* 

fie
ld
 

crew
 
d
u
rin

g
 
th

e 
1978 fo

re
st 

sp
ray

in
g
 
o
p
eratio

n
 n

ear 
P

a
lfre

y
 B

rook, 
w

ere 
an

aly
zed

. 
O

ne 
se

t 
o
f 

fo
u

r 
clam

s 
show

ed a 
fe

n
itro

th
io

n
 

co
n

cen
tratio

n
 
o
f 

0
.0

1
4
 ppm

 w
et w

eig
h
t. 

F
e
n
itro

th
io

n
 w

as 
n
o
t 

d
e
te

cta
b
le 

in
 
th

re
e o

th
e
r 

se
ts.
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7. 
To 

o
b

tain
 

in
fo

rm
atio

n
 

on background 
le

v
e
ls, 

N
ereis 

ran
g

in
g
 

in
siz

e
 

from
 

1.4-21.*4 
g
, 

fre
sh

ly
 
c
o
llec

ted
 

from
 D

eer 
Islan

d
, 

N
.B

., 
w

ere 
an

aly
zed

 
fo

r six
 
c
h
lo

rin
a
te

d
 
h
y
d
ro

carb
o
n
s. 

T
h
ere w

as 
an 

in
v
erse 

re
la

tio
n
sh

ip
 betw

een
 
co

n
cen

tratio
n
 

and w
orm

 siz
e 

fo
r 

PCB 
(6-49 

n
g
/g

), 
d

ie
ld

rin
 
(0

.2
-1

.2
 
n

g
/g

). 
DDT 

(0
.3

-1
.0
 
n

g
/g

) 
and 

DDD 
(0

.3
-1

.0
 n

g
/g

).
R

esu
lts 

fo
r DDE 

(0
.5

-1
3
.0
 
n

g
/g

) 
and 

h
ex

ach
lo

ro
b
en

zen
e 

(0
.1

-2
.2
 n

g
/g

) 
show

ed 
a 

co
n
sid

erab
le v

a
ria

tio
n
 

w
ith 

th
e 

siz
e 

o
f 

th
e 

an
im

als.

B
. 

T
he 

u
p
tak

e 
and 

ex
cretio

n
 
o
f 

cadm
ium

 by 
N

ereis 
w

as 
ex

p
lo

red
.

C
adm

ium
 

co
n
cen

tratio
n
 
in

 N
ereis 

exposed 
to
 

sp
ik

ed
 

sed
im

en
ts 

(1-4 
ppm

 C
d) 

in
creased

 
w

ith
 

ex
p
o
su

re 
tim

e, 
no 

eq
u

ilib
riu

m
 b

ein
g
 

in
d
icated

 
by 

24 
d

ay
s. 

S
m

all 
w

orm
s 

acu
rau

late m
ore C

d p
er u

n
it 

th
an
 
la

rg
e
r 

ones 
and 

th
e 

co
n

cen
tratio

n
 w

ith
in
 

th
e 

w
orm

s 
in

creases 
w

ith
 
in

creasin
g
 

exposure 
co

n
cen

tratio
n
. 

T
h
ere 

is 
p
ra

c
tic

a
lly

 
no 

ex
cretio

n
 
o
f 

C
d by N

ereis 
d

u
rin

g
 

75 
days 

in
 
clean

 
c
o
n
d
itio

n
s. 

U
ptake 

o
f Cd 

b> 
N

ereis 
ap

p
ears 

to
 

be p
rim

arily
 

from
 C

d 
in
 
th

e 
aqueous 

p
h
ase. 

(S
.A

.)

9. 
T

he p
o
te

n
tia

l 
fo

r 
food 

ch
ain

 
accu

m
u

latio
n
 w

as 
ex

p
lo

red
 by feed

in
g

 
lo

b
ste

rs 
w

ith
 m

u
ssels 

sp
ik

ed
 w

ith
 

1,75 
and 

16.8 ppm
 

PCB 
(m

easured
co

n
cen

tratio
n
) 

a
t 

th
e ra

te
 o

f IO
 g/w

k/450-g 
lo

b
ste

r. 
A

fter 
6 w

eeks o
f 

feed
in

g
, 

m
axim

um
 av

erag
e v

alu
es 

o
f 

IO
 and 

40 ppm
 

PC
B

, 
re

sp
e
c
tiv

e
ly
 
o
ccu

rred
 in

 
lo

b
ste

r 
h
ep

ato
p
an

creas 
tissu

e
. 

W
hen 

fed
 
clean

 
fo

o
d

, 
PCB 

co
n
cen

tratio
n
s 

in
 h

ep
ato

p
an

creas 
tissu

e
 retu

rn
ed

 to
 
in

itia
l 

v
alu

es 
in
 

ab
o

u
t 

6 
w

eeks. 
(S

.A
.)

10. 
T

ests 
w

ith
 

0
.5
 

and 
3 

g 
C

rangon 
exposed 

to
 

sedim
ent w

ith
 

0
.1

3
 ppm

 
PCB 

fo
r 

32 
days 

show
ed 

th
a
t 

sm
aller 

shrim
p accum

ulate m
ore 

PCB
p
er u

n
it w

t 
th

an
 
la

rg
e
r o

n
es. 

C
o
n
cen

tratio
n
 
fa

c
to

rs 
ranged

 
from

 
3
,5
 
fo

r 
0
.1
 

g 
to
 

1.9 
fo

r 
3-g 

C
rangon. 

F
o
r 

com
parison, 

th
e 

co
n
cen

tratio
n
 
fa

c
to

r 
fo

r 
3
-g 

N
ereis 

is 
ab

o
u
t 

5 
in

d
ic

a
tin

g
 
g

re
a
ter 

accu
m

u
latio

n
 by /N

ereis,

[E
q
u
atio

n Y 
- 

0
.4

8
7
 - 

0.089X
, 

r c 
0

.9
6

, 
w

here Y 
is 

PCB 
co

n
cen

tratio
n
 

in
 

shrim
ps 

in
 m

g/kg 
w

et 
w

t, 
X 

is 
C

rangon w
t 

in
 
g

]. 
(S

.A
.)

11. 
A 

la
b

o
ra

to
ry
 
stu

d
y
 
o
f th

e 
accu

m
u
latio

n
 

and ex
cretio

n
 
o
f b

ro
rain

ated
 

b
en

zen
es 

by ju
v
e
n
ile

 A
tla

n
tic

 
salm

on, 
prom

pted by 
th

e d
iffe

re
n

t
b
eh

av
io

u
r 

o
f h

ex
ach

lo
ro

- 
and hexabrom

obenzene, 
is 

co
m

p
leted

. 
T

he accu
m

u
latio

n
 

c
o
e
ffic

ie
n

ts 
o
f 

dibrom
obenzenes 

are 
re

la
tiv

e
ly
 

low
, 

th
o
se o

f tri- 
and 

tetrab
ró

m
o
- 

benzenes 
are 

fa
irly

 h
ig

h
. 

T
he re

su
lts 

in
d

ic
a
te
 
th

a
t 

hexabrom
obenzene 

is 
v
ery

 
lik

e
ly
 

th
e 

o
n

ly
 

com
pound o

f th
is 

se
rie

s, 
n
o
t 

accum
ulated by 

fish
, 

due 
to
 
its

 
ex

trem
ely

 
low

 w
ater 

so
lu

b
ility

. 
(S

.A
.)

14
12. 

A
 stu

d
y
 
o
f th

e.u
p
tak

e 
and 

d
istrib

u
tio

n
 

o
f 

C
-2

.2
', 

4
,5

,5
?-p

en
tach

lo
ro

- 
b

ip
h
cn

y
l 

by ju
v
e
n
ile

 A
tla

n
tic

 
salm

on 
from

 
fresh

 
and 

sa
lt w

ater 
w

as
c
arried

 o
u
t 

in
 
co

o
p
eratio

n
 w

ith
 kl.T

h.M
. 

T
ulp 

(U
n
iv

ersity
 o

f A
m

sterdam
). 

O
sm

oregulation 
a
ffe

c
ts 

th
e u

p
tak

e 
and 

th
e 

fish
 

accu
m

u
lated

 o
re 

o
f th

is p
en

tach
lo

ro
- 

b
ip

h
en

y
l 

from
 
fre

sh
 w

ater 
th

an
 

from
 
sea 

w
ater. 

Som
e 

o
f th

e re
su

lts 
are 

c
u

rre
n

tly
 

in
 p

rep
aratio

n
 
fo

r p
u
b
lic

a
tio

n
.

13. 
U

ptake 
o
f 

PC
B

’s 
by 

N
ereis. 

T
he u

p
tak

e 
o
f A

ro
clo

r 
1254 

from
 
sp

ik
ed

 
sed

im
en

ts 
by 'N

ereis w
as 

stu
d
ied

 
to
 

exam
ine re

la
tio

n
sh

ip
s betw

een
u
p
tak

e 
and 

ex
p

o
su

re 
tim

e, 
w

orm
 
siz

e 
and 

PCB 
co

n
cen

tratio
n
 
in
 
th

e 
sed

im
en

t.

(a) 
U

niform
 
size

d
 w

orm
s 

(3-4 
g) 

exposed 
to
 

sed
im

en
t w

ith
 
0
.5

8
 ppm

 PC
B

, 
accum

ulated 
3
.5
 

ppm
 

PCB 
d

u
rin

g
 

32 
days 

w
ith

 
no 

in
d

ic
atio

n
 
o
f 

an 
eq

u
ilib

riu
m
 

co
n
cen

tratio
n
.

[E
q
u
atio

n
 Y 

- 
0.04X

 ♦ 
0

.3
9

4
, 

r 
= 

0
.9

8
, 

w
here Y 

is 
PCB 

co
n
cen

tratio
n
 
in

 
w

orm
 

in
 

m
g/kg 

w
et w

t., 
X 

is 
tim

e 
in
 h]
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(b) 
T

ests w
ith

 
0
.5
 

to
 
4
.5
 

g w
orm

s 
in
 
sed

im
en

t 
w

ith
 

0
.1

7
 ppm

 PCB 
fo

r 
32 days 

show
ed 

th
a
t 

sm
aller w

orm
s 

accu
m

u
late m

ore 
PCB 

p
er u

n
it 

w
eight 

th
an
 
la

rg
e
r 

o
n

es.
[E

q
u
atio

n
 

LnY
 

= 
0.336 

- 
0.477L

nX
, 

r 
= 

0
,9

6
, 

w
here Y 

is 
PCB 

co
n
cen

tratio
n

 
in
 w

orm
s 

in
 m

g/kg 
w

et 
w

t. 
X 

is 
w

orm
 w

t, 
in
 

g] .

(c) 
U

niform
 sized

 
w

orm
s 

(2
-4
 

g) 
exposed 

to
 

sed
im

en
ts 

w
ith

 
0.03 

to
 

0.58 ppm
 

PCB 
fo

r 
32 

days 
show

ed 
a 

stra
ig

h
t 

lin
e
 
re

la
tio

n
sh

ip
 

betw
een 

PCB 
co

n
cen

t­
ra

tio
n
 
in
 

sedim
en

t 
and 

in
 w

orm
s. 

T
hose 

exposed 
to
 

sedim
ent w

ith
 
0
.0

3
 

and
0
.5

8
 ppm

 
PCB 

co
n
tain

ed
 

0
.1
 

and 
3
.5
 

m
g 

PC
B

/kg w
et w

t., 
re

sp
ec

tiv
ely

. 
[E

q
u
atio

n
 Y 

= 
0

.0
4

8
 ♦ 

5.98X
, 

r 
= 

0
.9

9
, 

w
here Y 

is 
PCB 

co
n
cen

tratio
n
 

in
w

orm
s 

in
 m

g/kg w
et w

t., 
X 

is 
co

n
cen

tratio
n
 

in
 

sedim
ent 

in
 m

g/kg 
d

ry
 w

t.].

E
x

cretio
n
 

o
f 

PCB 
from

 N
ereis 

is 
slo

w
. 

L
arge w

orm
s 

(7
-9
 g) 

w
ith

 
in

itia
l 

co
n
cen

tratio
n
s 

o
f 

0
.2

5
 

to
 

1
.5
 ppm

 PCB 
show

ed p
ra

c
tic

a
lly

 no 
change 

in
 .

PCB 
co

n
cen

tratio
n
 
d
u
rin

g
 

20-'26 days 
in
 
clean

 
sed

im
en

t. 
S

m
all 

w
orm

s 
(3 g) 

w
ith
 

1
.7

5
 ppm

 PCB 
show

ed 
no 

change 
in
 

9 
d
ay

s. 
A slow

 o
r n

e
g
lig

ib
le
 
ex

cretio
n

 
ra

te
 
is 

c
o
n
siste

n
t w

ith
 
th

e 
o
b
serv

atio
n
s 

th
a
t 

eq
u
ilib

riu
m
 
co

n
cen

tratio
n
s 

w
ere n

o
t 

d
etected

 
in
 
th

e p
rev

io
u

s 
u
p
tak

e 
stu

d
ies. 

(S
.Â

.)

14. 
M

u
ltip

le 
lin

e
a
r 

reg
ressio

n
 
a
n
a
ly

sis 
o
f 

co
n
tam

in
an

t 
le

v
els 

(A
s, 

S
e,

C
u, 

H
g, 

P
b, 

Z
n, 

C
d, 

PC
B

s, 
DDT and H

CH
) 

in
 
liv

e
r 

and w
h

ite m
uscle

from
 a 

len
g
th
 
s
tra

tifie
d
 

sam
ple 

o
f an A

tla
n

tic
 

cod 
(G

adus m
orhua! 

p
o
p
u
latio

n
 

from
 
th

e G
u
lf o

f th
e 

S
t. 

L
aw

rence 
in

d
ica

te
d
 
th

a
t 

in
 
g
en

eral 
th

e m
ost 

sig
n
ific

a
n
t 

p
re

d
ic

to
rs, 

o
f co

n
tam

in
an

t 
lev

el 
w

ere 
le

v
e
ls 

o
f o

th
er 

co
n
tam

in
an

ts. 
O

nly in
 

th
e 

case 
o
f a

rse
n
ic 

d
id
 
th

e 
le

v
e
l 

in
 
liv

e
r 

o
r m

uscle p
re

d
ic

t 
th

e
 
le

v
el 

in
 
th

e 
o

th
er 

tissu
e
.(H

)

15. 
T

he 
liv

e
rs, 

ed
ib

le m
u
scle, 

head k
id

n
ey

s 
(ad

ren
al 

hom
ologues) 

and 
gonads 

o
f m

ale 
and 

fem
ale 

cod a
t 

v
ario

u
s 

stag
es 

o
f 

sex
u
al m

atu
rity

having been 
fed

 PCB 
a
t 

1
,5

,1
0

,2
5
 

and 
50 y

g
/g
 
o
f d

ie
t 

fo
r 

ap
p

ro
x
im

ately
 

5%
 

m
onths have b

een 
an

aly
zed

 
fo

r 
PCB u

p
tak

e 
and 

d
istrib

u
tio

n
. 

P
relim

in
ary

 
an

aly
sis 

o
f th

e re
su

lts 
in

d
ic

a
tes 

th
a
t 

o
f 

th
e 

tissu
e
s 

stu
d

ied
, 

a
li 

ex
cep

t 
gonads 

d
isp

la
y
?

’ 
fa

irly
 good 

lin
e
a
r re

la
tio

n
sh

ip
s betw

een 
d
ie

ta
ry
 
lev

el 
and 

tissu
e
 co

n
cen

tratio
n

!
T

he 
a
ty

p
ica

l 
b

eh
av

io
u

r 
o
f g

o
n
ad

al u
p
tak

e w
as p

a
rtly

 
ex

p
lain

ed
 by th

e 
d
eg

ree o
f 

sex
u
al 

m
atu

rity
 o

f 
th

e 
fish

: 
le

v
e
ls 

in
 

im
m

ature 
and m

atu
re 

fem
ales, 

fo
r 

exam
ple, 

v
aried

 by 
an 

o
rd

er 
o
f m

ag
n

itu
d

e. 
(H

).

BIO
LO

G
ICA

L EFFEC
TS 

O
F 

PO
LLU

TIO
N

1. 
A

ry
l 

h
y
d
ro

x
y
lase 

in
d
u
ctio

n
 ap

p
ears 

to
 p

lay
 no p

a
rt 

in
 th

e 
ad

ap
tatio

n
 

o
f 

fish
 to

 
o
il 

p
o
llu

tio
n
,, 

F
ish

 
in

d
u
ced

 by p
etro

leu
m
 do n

o
t 

ex
crete

p
o
ly

cy
clic h

y
d

ro
carb

o
n

s 
o
r o

th
e
r AHH 

su
b
stra

te
s m

ore q
u
ick

ly
 
th

an
 n

o
n

-in
d

u
ced

 
an

im
als. 

(S
.J.)

2. 
B

oth 
th

e 
u

n
in

d
u

ced
 
le

v
e
ls 

and 
th

e 
in

d
u
c
ib

ility
 
o
f ary

l 
h

y
d

ro
x

y
lases 

v
ary

 
d

ram
atically

 w
ith

 
th

e p
h
ase 

o
f 

th
e 

rep
ro

d
u
ctiv

e 
cy

cle 
in
 
th

e
sp

ecies 
o
f fish

 
so 

fa
r 

exam
ined; 

th
is 

com
prom

ises 
th

e u
tility

 o
f AHH as 

an 
en

v
iro

n
m

en
tal 

m
o
n
ito

r. 
(S

.J.)

3. 
M

utagenic 
a
c
tiv

ity
 h

as 
b

een 
d

etected
 
in
 w

aste 
cran

k
case o

ils
, 

d
ecay

in
g 

m
a
tte

r, 
and 

in
 

a 
num

ber o
f 

ch
lo

rin
ated

 w
astes; 

a
li 

o
f th

ese m
ay 

rep
rese

sig
n
ific

a
n
t 

in
p
u
ts 

o
f m

utagens 
in

to
 
th

e m
arin

e 
en

v
iro

n
m

en
t. 

(S
.J.)

4
. 

T
he m

echanism
s 

o
f to

x
ic

ity
 
o
f 

su
rfa

c
ta

n
ts 

and p
ro

b
ab

ly
 o

th
e
r 

g
ili 

irrita
n
ts 

is 
v

ia
 
th

e
ir 

a
c
tio

n
 on 

a 
re

ce
p
to

r on 
th

e 
g

ills
, 

cau
sin

g
v

asal 
c
o

n
stric

tio
n
 
in
 
th

e g
ills

 
and b

lo
o
d
 p

re
ssu

re
 

ch
an

g
es w

hich 
lead

 
to
 d

e
a
th

.(S
.J
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5. 
S

tu
d
ies 

are 
underw

ay on 
th

e 
su

b
-le

th
a
l 

e
ffe

c
ts 

o
f b

o
th
 
o
rg

an
o
ch

lo
rin

es 
and p

etro
leu

m
 h

y
d
ro

carb
o
n
s 

on m
arin

e b
io

ta
. 

E
ffe

c
ts 

stu
d
ied

 
in

clu
d
e

changes 
in
 

enzym
e 

a
c
tiv

ity
, 

e
sp

e
cia

lly
 

in
 

th
e m

ixed 
fu

n
ctio

n
 o

x
id

ase 
d
e
to

x
ific

atio
n

 
system

 
and 

in
 
o
sm

o
reg

u
lato

ry
 

enzym
es 

in
 b

o
th
 
fish

 
and m

o
llu

scs; 
am

ong 
th

e
o
rg

an
o
ch

lo
rin

es 
stu

d
ied

 
are 

a 
se

rie
s 

o
f 

PCB 
rep

lacem
en

t m
a
te

ria
ls. 

O
th

er 
su

b
-leth

a 
e
ffe

c
ts w

hich 
are 

b
ein

g
 

stu
d
ied

 
in

clu
d

e 
th

e m
u

tag
en

ic p
o
te

n
tia

l 
o
f p

etro
leu

m
 

h
y
d
rocarb

o
n
s 

on p
red

atio
n
 

o
n
*
alg

ae by 
zo

o
p

lan
k

to
n

. 
(M

EL)

6
. 

To 
in

v
e
stig

a
te
 
p

erm
issib

le 
co

n
cen

tratio
n
s 

u
n
d
er 

th
e 

ODC A
ct, 

th
e 

le
th

a
litie

s 
o
f 

8 
ch

lo
rin

ated
 

com
pounds 

to
 

C
rangon w

ere
d
eterm

in
ed by 

ex
p

o
sin

g
 
th

e 
an

im
als 

to
 

sp
ik

ed
 

sed
im

en
ts. 

B
ased 

on 
av

erag
e 

m
easured 

c
o
n
ce

n
tratio

n
s, 

th
e 

96-h 
LC

SO
’s 

fo
r w

ater 
ex

p
o
su

res 
(m

g/L
) 

done 
p

rev
io

u
sly

 
a
t 

20°C
, 

and 
fo

r 
th

e 
sed

im
en

t 
ex

p
o

su
res 

(n
g

/g
 
d
ry
 w

t) 
a
t 

10°C
 

are 
as 

fo
llo

w
s:

H
exachlorobenzene 

5
, 

0
.3

; 
A

ro
clo

r 
1254 

0
.0

8
5

, 
2

.5
; 

A
ro

clo
r 

1242 
0

.0
3

,
0

.8
; 

ch
lo

rd
an

e 
0
.0

0
2
, 

0
.1

3
; 

d
ie

ld
rin

 
0
.0

0
1
, 

0
.0

0
5
; 

DDT 
0

.0
0

1
, 

0
.0

4
; 

en
d
o
su

lfan
 

0
.0

0
4
, 

0
.0

1
; 

and 
en

d
rin

 
0
.0

0
0
4
, 

0
.0

0
4
.

T
ests 

w
ith

 w
ater 

ex
p
o
su

res 
a
t 

10°C
 w

ith
 

4 
o
f 

th
e 

com
pounds 

in
d
ic

ate
d
 
th

a
t 

th
e 

low
er tem

p
eratu

re 
cau

sed
 no ap

p
reciab

le 
change 

in
 

96-h 
L

C
50, 

p
erm

ittin
g

 
com

parison o
f re

su
lts 

from
 
th

e w
ater and 

sedim
ent 

ex
p
o
su

res. 
B

ased on 
m

easurem
ents 

o
f 

3 
o
f 

th
e 

com
pounds 

(d
ie

ld
rin

, 
ch

lo
rd

an
e, 

en
d
rin

) 
in
 sed

im
en

ts, 
in

te
rs

titia
l 

w
ater 

and 
su

rfa
c
e w

ater d
u
rin

g
 
te

sts
, 

it 
ap

p
ears 

th
a
t 

th
e 

to
x
ic

ity
 

in
 
th

e 
sed

im
en

t 
te

sts 
is 

re
la

te
d
 
to
 
th

e 
co

n
cen

tratio
n
s 

e
x
istin

g
 

in
 th

e w
ater 

p
h
ase. 

(S
.A

.)

7. 
T

he 
le

th
a
lity

 
o
f 

creo
so

te 
to
 
la

rv
a
l 

and a
d

u
lt 

lo
b
ste

rs 
and to

 
Cran

g
o
n w

as 
d
eterm

in
ed

. 
T

he 
96-h 

L
C

50's 
w

ere 
0
.0

2
 m

g/L
 
fo

r 
lo

b
ste

r
larv

ae 
a
t 

20 
C 

1
.7

6
 u

g
/L
 
fo

r 
a
d
u
lt 

lo
b

ste
rs 

a
t 

10°C
, 

and 
0
.1

3
 

and 
0.15 m

g/L
 fo

r 
C

rangon 
a
t 

IO
 

and 
20 

C
, 

re
sp

e
c
tiv

e
ly

. 
C

reo
so

te 
accu

m
u
lated

 
in
 

lo
b

ster 
h
ep

ato
p
an

creas, 
th

e 
co

n
cen

tratio
n
 

in
creasin

g
 b

o
th
 w

ith
 
ex

p
o
su

re 
tim

e 
and 

ex
p

o
su

re 
co

n
cen

tratio
n
. 

(S
.A

.)

8
. 

L
e
th

a
lity

 
te

s
ts w

ith
 fe

n
itro

th
io

n
 

show
ed 

th
a
t 

th
e 

96-h 
le

th
a
l 

th
resh

o
ld

 
(9

6
-h
 

L
C

50) 
w

as 
le

ss 
th

an
 4 

yg/L
 fo

r 
th

e
 

sh
rim

p, 
C

rangon, 
ap

p
ro

x
im

ately
th

e 
96-h LC

50 o
f 

1 
y
g
/L
 
fo

r 
la

rv
a
l 

and 
a
d
u
lt 

lo
b
ste

rs 
d
eterm

in
ed

 p
rev

io
u

sly
. 

O
n 

th
e 

o
th

er h
an

d
, 

m
arin

e b
iv

alv
es 

(clam
s 

and 
sc

allo
p
s) 

w
ere n

o
t 

k
ille

d
 

in
 

96 h by 
co

n
cen

tratio
n
s 

o
f 

fe
n
itro

th
io

n
 up 

to
 

300 y
g

/L
. 

(S
.A

.)

9. 
M

anganese. 
T

he 
96-h 

LC
50 is

 
ap

p
ro

x
im

ately
 

IO
 ppm

. 
U

ptake 
and 

ex
cretio

n
 
stu

d
ie

s have been 
conducted 

a
t 

0
.1

, 
0

.2
, 

0
.5
 

and 
1
.0
 ppm

.
O

n 
a w

hole 
fish

 b
a
sis, 

m
anganese w

as n
o
t 

accum
u
lated by 

th
e 

fish
. 

A
t 

0
.2
 

ppm
 

an 
eq

u
ilib

riu
m
 
le

v
el 

o
f 

15 ppm
 m

anganese 
in
 th

e 
fish

 
w

as 
reach

ed
 

(co
n
tro

l 
fish

 
9 ppm

). 
E

q
u
ilib

ria
 w

ere n
o
t 

a
tta

in
e
d
 
a
t 

0
.5
 

and 
1
.0
 ppm

. 
T

he 
co

n
cen

tratio
n

 
o
f m

anganese 
in
 
th

e 
fish

 w
as 

27 ppm
 

(32 
days) 

and 
23 ppm

 
(IO

 
d

ay
s), 

re
sp

e
c
tiv

e
ly

. 
T

he 
ex

cretio
n
 
o
f m

anganese 
from

 
fish

 p
laced

 
in
 
clean

 
w

ater 
is 

re
la

tiv
e
ly
 
fa

s
t, 

w
ith

 m
ost m

anganase 
b
ein

g
 
ex

creted
 w

ith
in
 

24-48 h
. 

(S
.A

.)

10. 
T

o 
com

plete 
a 

stu
d

y
 on 

to
x
ic

ity
 
o
f heavy m

etals 
to
 
sev

eral 
m

arin
e 

in
v

e
rte

b
ra

te
s, 

th
e 

le
th

a
lity

 
o
f C

d 
and 

Z
n 

to
 C

rangon 
and 

to
 

clam
s

(M
ya) 

and 
th

e 
le

th
a
lity

 
o
f 

C
u 

to
 C

rangon w
as m

easu
red

. 
L

eth
al 

th
resh

o
ld
 b

ased
 

on 
240-h 

ex
p
o
su

res 
fo

r 
co

p
p
er 

to
 C

rangon w
as 

2
.2

3
 ppm

. 
T

he 
le

th
a
l 

th
resh

o
ld

 
fo

r 
cadm

ium
 
to
 

C
rangon 

w
as 

.1 
ppm

 
and 

to
 

clam
s 

w
as 

7 ppm
. 

T
he 

th
resh

o
ld
 

fo
r 

zin
c 

to
 

C
rangon v

as 
3 ppm

 
and 

to
 

clam
s 

w
as 

7 ppm
.
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11• 
TJie 

in
tra

p
e
rito

n
e
a
l 

LD
50 o

f G
onyaulax 

to
x
in

s 
(0.1N

H
C

1 
e
x

tra
c
t)

to
 
h
errin

g
 w

as 
d
eterm

in
ed 

to
 

be 
1115 p

g
/k

g
 body w

eig
h

t 
(p

=
0
.0

5
), 

w
hich 

is 
sim

ila
r 

to
 
th

a
t 

fo
r m

am
m

als. 
B

ecause 
o
f 

th
e u

n
c
e
rta

in
ty

 reg
ard

in
g

 
th

e 
ex

act 
stru

c
tu

ra
l 

form
 
o
f th

e 
to

x
in

s 
as 

th
ey

 w
ould 

e
n
ter 

a h
e
rrin

g
's 

stom
ach 

in
 n

atu
re, 

d
eterm

in
atio

n
 
o
f 

th
e 

i.p
. 

LD
50 

o
f 

aqueous 
G

onyaulax 
e
x
trac

ts 
(in

 pH
6
.8

 b
u
ffer) 

have 
aiso

 
been m

ade. 
T

he 
LD

50 
is 

n
early

 th
e 

sam
e 

c
is 

w
ith

 
th

e 
acid

 
e
x

tra
c
ts. 

T
he 

i.p
. 

LD
50 o

f p
o
llo

ck
 ap

p
ears v

ery
 
clo

se 
to
 
th

e 
sam

e 
le

v
e
l, 

ag
ain

 w
ith

 b
o
th
 
th

e 
acid

 
and n

e
u

tral 
to

x
in
 
e
x

tra
c
ts. 

It m
ay be 

th
a
t a

li 
v
e
rte

b
rate

 n
erv

es 
are n

e
a
rly

 
as 

se
n
sitiv

e
 

to
 
th

e to
x
in

, 
and 

th
a
t 

d
iffe

re
n
tia

l 
se

n
sitiv

ity
 o

f v
e
rte

b
ra

te
s 

to
 

th
e 

to
x

in
 

depends 
so

lely
 on 

th
e 

d
eg

ree o
f 

ab
so

rp
tio

n
 

in
 
th

e 
alim

en
tary

 
sy

stem
. 

(S
.A

.)

12. 
D

incseb 
is 

a w
id

ely
 u

sed
 to

p
k
ille

r 
in
 
eastern

 C
anada. 

C
o

n
cen

tratio
n
s 

lik
e
ly
 
to
 
a
ffe

c
t m

arin
e p

h
y
to

p
lan

k
to

n
 

in
 
receiv

in
g
 w

aters w
ere 

unknow
n.

T
he 

grow
th ra

te
 
o
f 

six
 
sp

ecies 
o
f m

arin
e m

icro
alg

ae 
(B

id
d
u
lp

h
ia 

a
u

rita
,

C
h

aclo
cero

s 
se

p
te

n
trio

n
a
le

. 
P

haeodactylum
 trico

rn
u
tu

m
, 

P
o
ro

sira 
g

la
c
ia

lis, 
T

h
a
lassio

sira
 n

o
rd

e
n

sk
io

ld
ii, 

and 
I

. 
pseudonana) 

w
as m

easu
red

 
flu

o
ro

m
e
tric

ally
 

in
 
th

e p
resen

ce 
o
f 

th
e 

d
in

o
seb

 
a
t 

0, 
0
.1

, 
0
.5

, 
1

.0
, 

1
.5

, 
and 2

.0
 m

g/L
. 

C
om

pared 
to
 
c
o
n
tro

ls, 
th

e
re w

as no 
e
ffe

c
t 

a
t 

0
.1
 m

g/L
 on any o

f th
e 

a
lg

a
e. 

T
he 

lo
w

est 
co

n
cen

tratio
n
 
o
f 

d
in

o
seb

 
th

a
t 

co
m

p
letely

 
in

h
ib

ite
d
 grow

th w
as 

1
.0
 m

g/L
 
fo

r 
a
li 

six
 
sp

ecies. 
T

hese 
ex

p
erim

en
ts 

su
g
g
est 

th
a
t 

d
e
lete

rio
u

s 
e
ffe

c
ts 

o
f d

in
o

seb
 

on 
n
a
tu

ra
l p

o
p
u
latio

n
s 

o
f m

arin
e p

h
y
to

p
lan

k
to

n
 

can be 
ex

p
ected

 
a
t 

co
n
cen

tratio
n
s 

betw
een 

0.1 
and 

1
.0
 m

g/L
. 

(S
.A

.)

13. 
W

ork w
as 

in
itia

te
d
 on 

th
e 

to
x
ic

ity
 o

f b
is-(tri-n

-b
u

ty
l) 

tin
 o

x
id

e, 
(TB

TO
) 

an 
a
n

ti-fo
u
lin

g
 

ag
en

t, 
a m

arin
e w

ood p
re

serv
a
tiv

e ag
en

t 
and

p
e
stic

id
e
 
to
 
lo

b
ste

r. 
T

h
is 

com
pound 

is 
to

x
ic 

to
 
4

th
 stag

e 
lo

b
ste

r 
larv

a 
a
t 

ap
p
ro

x
im

ately
 

1 
p
g
/L

. 
W

ork 
on 

to
x

ic
ity

 
is 

co
n
tin

u
in

g
 

and 
attem

p
ts 

are underw
ay 

to
 develop 

sa
tisfa

c
tro

y
 re

sid
u
e m

ethodology 
fo

r TB
TO

. 
(H

).

14. 
A
 
stu

d
y
 w

as 
co

n
tin

u
ed
 

on 
th

e 
e
ffe

c
ts o

f feed
in

g
 P

C
B

's 
(1

-5
0 p

g
/g
 
d
ie

t) 
to
 A

tla
n
tic

 
cod 

(G
adus m

orhua) 
fo

r 
5
.5
 m

onths. 
A

n 
a
lte

re
d
 
ste

ro
id

horm
one m

etab
o

lism
 w

as 
found 

in
 b

o
th
 te

ste
s 

and 
in

te
rrv

a
ls 

a
t 

a
li 

ex
p

o
su

re 
lev

els 
g
en

erally
 
stim

u
latin

g
 

horm
one 

sy
n
th

esis 
a
t 

th
e 

low
er 

doses 
and 

im
p
airin

g
 
sy

n
th

esis 
a
t 

th
e 

h
ig

h
est 

le
v

e
ls. 

A
bnorm

al 
m

etab
o

lites w
ere 

aiso
 
fo

u
n
d
. 

P
rom

inant 
stru

c
tu

ra
l 

changes 
w

ere 
aiso

 
d
em

o
n
strated

 
in
 g

ills
, 

liv
e
r 

and gonads 
o
f th

e 
tre

a
te

d
 
fish

, 
th

e 
se

v
erity

 
o
f w

hich 
g
e
n
e
rally

 
in

creased
 w

ith
 
in

creasin
g
 

d
o

se 
le

v
e
ls. 

N
orm

al 
sp

erm
ato

g
en

esis 
w

as 
n
o
t 

found 
in
 

exposed 
fish

 w
h
ile c

o
n

tro
ls 

rip
en

ed
 n

o
rm

ally
. 

L
evels 

o
f P

C
B

's 
in
 

exposed 
fish

 
ran

g
ed
 

from
 ap

p
ro

x
im

ately
 

2 
to
 

100 tim
es 

co
n

tro
l 

fish
 
le

v
e
ls. 

(H
)

D
enm

ark

(A
. 

N
ielsen

)

T
he M

arine 
P

o
llu

tio
n
 
L

ab
o
rato

ry
, 

N
atio

n
al A

gency o
f E

nvironm
ental P

ro
tectio

n
, 

h
as 

co
n
tin

u
ed

 th
e m

o
n
ito

rin
g
 program

, 
w

hich w
as 

in
itia

te
d
 by T

he B
eltp

ro
ject 

in
 1973® 

T
he lab

o
rato

ry
 h

as 
fu

rth
e
r developed th

e program
 so th

a
t 

sam
ples 

o
f flo

u
n

d
er, 

M
y
tilu

s 
e
d
u
lis, 

w
ater and 

sed
im

en
ts from

 now
 on w

ill be 
co

llected
 

each y
ear in

 
a
li D

anish w
aters fo

r d
eterm

in
atio

n
s o

f heavy m
etals and p

e
sticid

e
s. 

A
iso th

e lab
o
rato

ry
 fa

c
ilitie

s
 have been 

im
proved and in

 consequence o
f th

is th
e 

research
 in

 re
la

tio
n
 to

 
B

cope fo
r grow

th h
as been in

te
n
sifie

d
.
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T
he 

D
e
p
a
rtm

e
n
t 

o
f 

A
q
u
a
tic 

P
a
th

o
b
io

lo
g
y

, 
T

he 
R

o
y
al 

V
e
te

rin
a
ry

 

an
d
 

A
g
ric

u
ltu

ra
l 

U
n
iv

e
rs

ity
, 

h
a
s 

c
o
n
tin

u
e
d
 

th
e
 

stu
d
y
 

o
f 

a 

p
o
s
s
ib

le
 
d
ire

c
t 

o
r 

in
d
ire

c
t 

in
te

rre
la

tio
n
s
h
ip
 

b
etw

een
 

p
o
llu

­

tio
n
 

o
f 

se
a
 

w
a
te

r 
an

d
 

th
e
 

o
c
c
u
rre

n
c
e
'o

f 
fis

h
 

d
ise

a
se

s
 

e
sp

e
­

c
ia

lly
 

th
e
 

u
lc

u
s 

sy
n

d
ro

m
e. 

T
he 

in
v

e
s
tig

a
tio

n
s
 

w
ere 

in
itia

­

te
d
 

in
 

1
9
7
5
 

an
d
 

w
ill 

be 
c
o
n

tin
u

e
d
 

in
 

1
9
7
9
 

an
d
 

1
9

8
0

. 
P

re
li­

m
in

a
ry
 
re

s
u

lts
 

o
f 

th
e
 

p
ro

je
c
t 

a
re
 

g
iv

e
n
 

in
 

th
e
 

IC
E

S
 

p
a
p

e
rs 

C
.M

. 
1
9
7
8
/E

 : 2
8
 

an
d
 

E
:2

9
.

T
he 

I
n
s
titu

te
 

o
f 

E
co

lo
g

y
 

an
d
 

G
e
n
e
tic

s, 
U

n
iv

e
rsity

 
o
f 

A
a
rh

u
s, 

h
a
s 

c
o
n
c
e
n
tra

te
d
 

th
e
 

re
se

a
rc

h
 

w
o

rk
.on 

s
tu

d
ie

s
 

in
 
re

la
tio

n
 

to
 

m
ic

ro
b

ia
l 

e
le

m
e
n
t 

c
y

c
lin

g
 

o
f 

su
lp

h
u

r 
an

d
 

n
itro

g
e
n
 

in
 

m
a­

rin
e
 

se
d
im

e
n

ts 
an

d
 

e
x
p
e
rim

e
n

ta
l 

an
d
 

th
e
o
re

tic
a
l 

s
tu

d
ie

s
 

on 

th
e
 
d
is

trib
u

tio
n
 
p
a
tte

rn
 

o
f 

s
e
le

c
te

d
 

m
a
rin

e
 

in
v
e
rte

b
ra

te
s
.

G
reenland 

(P
. 

Johansen)

M
onitoring 

stu
d
ie

s 
a
t 

a 
d
isp

o
sal 

site
 

fo
r 

ta
ilin

g
s 

from
 a 

lead
-zin

c m
ine 

and m
iii 

in
 W

est G
reenland 

co
n
tinu

ed
 

and 
have 

been 
extended 

to
 

in
clu

d
e 

e.g
. 

th
e 

rin
g
ed
 

se
al 

and 
m

ore 
fish

 
sp

ecies 
than 

e
a
rlie

r. 
T

he m
ain 

com
ponent o

f 

th
e 

m
o
n
ito

rin
g
 

stu
d
ies 

c
o
n
sists 

of 
m

easuring 
th

e 
lev

el 
of 

lead
, 

zin
c, 

cadm
ium

 

and 
copper 

in
 

sea 
w

ater, 
sed

im
en

ts 
and 

m
arine 

o
rg

an
ism

s.

B
aselin

e 
stu

d
ie

s 
re

la
ted

 
to
 ex

p
lo

rato
ry
 
d
rillin

g
 

fo
r 

o
il 

o
ff W

est G
reenland 

are 
being 

term
in

ated
. 

In 
1978 

fie
ld
 

and 
lab

o
rato

ry
 
stu

d
ies 

co
n
cen

trated
 

on 

m
icro

b
ial 

d
eg

rad
atio

n
 

o
f 

o
il.

F
in

lan
d

 

(P
. 

T
u
lk

k
i)

D
u
rin

g
 

J9
7
8
 

a
 
s
ta

tis
tic

a
l 

stu
d
y
 

o
f 

su
b

sta
n

c
e
s 

in
d

ic
a
tin

g
 

th
e

 

s
ta

te
 

o
f 

th
e
 

B
o
th

n
ia

n
 

S
ea 

w
as 

c
o

m
p

le
te

d
 

an
d
 

a
 
c
o
rre

sp
o
n
d
in

g
 

su
rv

e
y
 

o
f 

th
e
 

G
u

lf 
o

f 
F

in
la

n
d
 

w
as 

s
ta

rte
d
. 

H
y
d
ro

g
ra

p
h
ic

a
l 

an
d
 

c
h
e
m

ic
a
l 

d
a
ta
 

w
ere 

c
o

lle
c
te

d
 

fro
m
 
a
li 

s
u
b
-a

re
a
s 

o
f 

th
e

 

B
a
ltic

 
S

e
a
 
a
s 

w
e
ll 

a
s 

fro
m
 

th
e
 
c
o
a
s
ta

l 
w

a
te

rs 
o
f 

F
in

la
n
d
.
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P
o
llu

tio
n
 lo

ad
 o

f th
e G

ulf, o
f B

o
th

n
ia w

as 
ev

alu
ated

 
in
 
co

o
p
eratio

n
 w

ith 
S

w
edish 

and F
in

n
ish

 w
ater a

u
th

o
ritie

s, 
and th

e 
re

su
lts 

w
ere p

u
b
lish

ed
.

T
he 

lo
ad

 o
f th

e G
ulf o

f F
in

lan
d
 w

as 
aiso

 
stu

d
ied

 
in
 
co

o
p
eratio

n
 w

ith 
th

e U
SSR

. 
A 

com
prehensive 

stu
d
y w

as m
ade o

f th
e n

u
trie

n
t 

lo
ad

 o
f th

e 
riv

e
rs 

d
isch

arg
in

g
 from

 F
in

lan
d
 
in

to
 
th

e B
a
ltic 

S
ea. 

D
etailed

 ev
alu

at­
io

n
s 

fo
r d

iffe
re

n
t 

co
astal 

areas 
w

ere m
ade by w

ater a
u
th

o
ritie

s.

A fo
u
r-y

ear fie
ld
 p

ro
je

ct 
in
 th

e 
A

rch
ip

elago
 

S
ea w

as 
com

pleted 
in
 1978.

T
he 

stu
d
y
 
co

n
sisted

 o
f 

cu
rren

t m
easurem

ents, 
h
y
d
ro

g
rap

h
ical 

and 
chem

ical 
stu

d
ie

s. 
R

esu
lts 

are u
sed fo

r m
aking d

ecisio
n
s 

on w
aste 

w
ater d

isch
arg

e, 
w

ater co
n
stru

ctio
n
 

and o
th

er p
lan

n
in

g
 in

 th
e 

area.

D
is

trib
u
tio

n
 

o
f 

w
a
ste

 
w

a
te

rs 
h
a
s 

b
e
e
n
 
s
tu

d
ie

d
 
in
 

th
e
 

e
a
ste

rn
 

E
o
th

n
ia

n
 

B
ay
 

an
d
 
p

u
b

lish
e
d
 
in
 

1
9

7
8

*
 

T
h
is 

su
rv

e
y
, 

w
h

ich
 
is

 

c
o
n
tin

u
in

g
, 

e
lu

c
id

a
te

d
 
th

e
 
b
e
h
a
v
io

u
r 

o
f 

w
a
ste
 

w
a
te

r 
in
 

th
e

 

s
u
rfa

c
e
 
la

y
e
r 

u
n
d
e
r 

ic
e
 

c
o
v
e
r 

in
 

a 
b

ra
c
k

is
h

-w
a
te

r 
a
n
e
a
.

C
u
rre

n
t 

m
e
a
su

re
m

e
n

ts 
w

ere 
m

ad
e 

b
y
 

th
e
 
w

a
te

r 
a
u
th

o
ritie

s
 

in
 

th
re

e
 

a
re

a
s
 

o
f 

th
e
 

e
a
s
te

rn
 
G

u
lf 

o
f 

B
o

th
n

ia
 
in
 

o
rd

e
r 

to
 

stu
d

y
 

th
e
 
d

is
trib

u
tio

n
 

o
f 

p
o
llu

tio
n
 

an
d
 

to
 

m
ahe 

d
e
c
is

io
n
s
 

c
o
n
c
e
rn

in
g

 

w
a
te

r 
c
o

n
s
tru

c
tio

n
 

p
ro

b
le

m
s.

S
tu

d
ie

s 
o
n
 
p
lu

to
n
iu

m
 

an
d
 

som
e 

o
th

e
r 

ra
d

io
a
c
tiv

e
 

su
b
sta

n
c
e
s 

w
ere 

c
o
n
tin

u
e
d
 
in
 
o
rd

e
r 

to
 

m
o
n
ito

r 
th

e
ir 

c
o

n
te

n
t 

in
 

w
a
te

r 
an

d
 

se
d
im

e
n
ts 

an
d
 
to
 

u
se
 

e
s
p

e
c
ia

lly
 

th
e
 

p
lu

to
n
iu

m
 

c
o
n
te

n
t 

a
s 

a 

m
ean

s 
o
f 

d
a
tin

g
 

se
d
im

e
n
ts.

T
h

e 
c
o

n
te

n
t 

o
f "m

in
e
ra

l 
o
il 

o
f 

th
e
 
B

a
ltic

 
S

ea 
w

as 
d
e
te

rm
in

e
d

 

an
d
 

th
e
 
re

s
u
lts

 
p
u
b
lish

e
d
 
d
u
rin

g
 

1
9

7
8

. 
T

h
e 

a
c
tiv

ity
 

o
f 

IC
E

S
 

h
a
s 

le
a
d
 

to
 

a
 
d
e
c
is

io
n
 
to
 

m
ak

e 
a 

p
la

n
 
o
f 

fie
ld
 
s
tu

d
ie

s
 

in
 

c
a
se
 

o
f 

o
il 

a
c
c
id

e
n

ts
 
in
 
th

e
 

s
e
a
.

D
e
te

rm
in

a
tio

n
s 

o
f 

h
e
a
v

y
 
m

e
ta

ls 
in
 

se
d

im
e
n

ts, 
w

a
te

r 
an

d
 
b
io

ta
 

w
ere 

c
o
n
tin

u
e
d
 
in
 

s
e
v
e
ra

l 
la

b
o

ra
to

rie
s
. 

A
iso

 
d

e
te

rm
in

a
tio

n
s 

o
f 

D
D

T 
an

d
 

PC
B
 
w

ere 
m

ad
e.

M
eth

o
d
s 

o
f 

a
n

a
ly

sin
g
 

h
e
a
v

y
 
m

e
ta

ls
, 

p
la

n
t 

n
u
trie

n
ts
 

an
d
 
o
il 

in
 

se
a
 
w

a
te

r 
w

ere 
d
e
v
e
lo

p
e
d
, 

a
n
d
 
th

e
 
in

te
rn

a
tio

n
a
l 

an
d
 
n

a
tio

n
a
l 

c
a
lib

ra
tio

n
 

o
f 

th
e
se
 

m
e
th

o
d
s 

w
as 

c
o
n
tin

u
e
d
.

D
a
ta
 

o
n
 

h
e
a
v

y
 
m

e
ta

ls 
o
f 

se
d

im
e
n

ts 
in
 
th

e
 

B
O

S
E

X
-area 

w
ere 

p
u

b
lis

h
e
d
 
in
 

1
9

7
8

. 
P

la
n
k
to

n
 

sa
m

p
le

s 
o
f 

B
O

SE
X
 

w
ere 

a
n
a
ly

z
e
d
 

to
 

b
e 

d
is

trib
u

te
d
 
in
 

th
e
 

IC
E

S
/S

C
O

R
 

m
e
e
tin

g
 
in
 

1
9

7
9

*
 

T
h
e 

ra
te

 

o
f 

se
d
im

e
n
ta

tio
n
 
h

a
s 

b
e
en
 
s
tu

d
ie

d
 
u

sin
g
 
th

e
 

P
o
-2

1
0
/P

b
-2

1
0

 

m
e
th

o
d
.
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R
e
s
u

lts 
o
f 

a 
m

o
d
el 

stu
d

y
 

o
n
 

o
x
y
g
en
 
b
a
la

n
c
e
 

o
f 

th
e
 
B

a
ltic

 
S

ea 

w
ere 

p
u
b
lish

e
d
. 

T
h

is 
w

o
rk
 
is
 

c
o
n
tin

u
in

g
.

T
h
e 

F
in

n
ish

 
s
c
ie

n
tis

ts
 
a
c
tiv

e
ly
 
p

a
rtic

ip
a
te

d
 
in
 
a
li 

fie
ld

s
 

o
f 

th
e
 
s
c
ie

n
tific

-te
c
h
n
o
lo

g
ic

a
l 

w
o

rk
 
c
a
rrie

d
 

o
u
t 

b
y
 

th
e

 

In
te

rim
 

C
o

m
m

issio
n
 

o
f 

th
e
 
H

e
ls

in
k

i 
C

o
n
v
e
n
tio

n
. 

T
he 

b
ila

te
ra

l 

w
o

rk
 

b
e
tw

e
e
n
 
F

in
la

n
d
 

an
d
 
th

e
 

U
SSR

 
an

d
 
b
e
tw

ee
n
 

F
in

la
n
d
 

an
d

 

S
w

ed
en
 
c
o
n
tin

u
e
d
. 

C
o
-o

rd
in

a
te

d
 

m
o
n
ito

rin
g
 

p
ro

g
ram

m
es 

w
ere 

p
la

n
n
e
d
 
fo

r 
th

e
 

G
u
lf 

o
f 

F
in

la
n
d
 

an
d
 
fo

r 
th

e
 

G
u
lf 

o
f 

B
o
th

n
ia

. 

F
in

la
n
d
 
h
a
s 

a
iso

 
p
re

p
a
re

d
 
its

 
p
a
rtic

ip
a
tio

n
 

in
 

th
e
 
m

o
n
ito

rin
g

 

o
f 

th
e
 
B

a
ltic

 
S

e
a 

p
ro

p
e
r.

F
rance

(N
o 

rep
o
rt 

receiv
ed

)

F
ed

eral 
R

epublic 
o
f G

erm
any

(V
. 

D
eth

lefsen
 and G

. 
H

em
pel)

M
o
n
ito

rin
g

S
eaw

ater

T
he 

m
o
n
ito

rin
g
 
p

ro
g

ram
 
w

h
ich

 
h
as 

b
een

 
sta

rte
d
 
in
 

1973 
v
as 

co
n

­

tin
u

ed
 
in
 

1978®
 

A
n
aly

ses 
o
f 

se
aw

a
ter 

sam
p

les 
and 

p
a
rtic

u
la

te
 

m
a
tte

r 
fro

m
 

23 
to
 

57 
s
ta

tio
n
s 

In
 

th
e 

G
erm

an B
ig

h
t 

w
ar©

 
c
a
rrie

d
 

o
u
t 

fo
r 

h
eav

y
 
m

etale 
an

d 
n
u
trie

n
ts

. 
In
 

th
e 

W
estern

 
B

a
ltio

 
sea­

w
ater w

as 
an

aly
zed

 
fro

m
 

18 
sta

tio
n
s 

fo
r 

p
e
stic

id
e
s, 

P
C

B
s, 

p
etro

leu
m
 h

y
d
ro

c
arb

o
n
s, 

o
x
y
g
en
 

and 
pH
 

(D
eu

tsch
es 

H
y

d
ro

g
rap

h
isch

ee 

In
s
titu

t, 
H

am
b
u
rg

). 
. 

.

T
he 

C
s-1

3
7
 

c
o

n
te

n
t 

an
d
 
p
a
rtly

 
th

a
t 

o
f 

S
r-9

0
 
h

as 
b
een

 
d

eterm
in

ed
 

in
 
w

ater 
an

d
 

b
o
tto

m
 

sam
p
les 

o
f 

th©
 W

estern
 
B

a
ltic

 
In
 

th®
 

re
g
io

n
 

b
etw

een
 
th

e
 
F

le
n
sb

u
rg

e
r 

F
o
rd

a 
and 

th
e
 
Is

is
 

o
f F

eh
m

am
. 

W
ater 

sam
p
les 

ta
k
en

 m
o
n
th

ly
 

fro
m
 

on 
b

o
ard

 
o
f 

tw
o 

lig
h
t 

v
e
sse

ls 
w

ith
in

 

th
e 

G
erm

an 
B

ig
h

t 
w

ere 
a
n
aly

z
ed
 
fo

r 
th

e
ir 

c
o
n
ten

t 
o
f 

C
s-1

3
7
 

and 

S
r-9

0
 

(D
eu

tsch
es 

H
y

d
ro

g
rap

h
isch

ee 
In

B
titu

t, 
H

am
burg).

In
 

a 
sew

age 
slu

d
g

e 
dum

ping 
a
re

a
 

and 
n
eig

h
b
o
u
rin

g
 
s
ta

tio
n

s 
oxygen^ 

p
a
rtic

u
la

te
 

o
rg

a
n

ic
 

C 
and 

N 
w

as 
an

aly
zed

.

In
 
Jan

u
ary

 
1978 

w
a
te

r 
sam

p
les 

fro
m
 

57 
sta

tio
n
s 

in
 
th

e
 
v
io

in
ity

 

o
f 

th
e 

T
iO

g 
dum

ping 
a
re

a
 

w
ere 

an
aly

zed
 
fo

r p
a
rtic

u
la

te
 

su
sp

en
d
ed

 

iro
n
.
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59 
sam

p
les 

o
f 

sed
im

en
ts 

and 
su

sp
en

d
ed
 
so

lid
s 

from
 

th
e 

G
erm

an 
B

ig
h
t 

v
ero

 
an

aly
zed

 
fo

r 
h
eav

y
 
m

e
tals 

an
d 

sed
im

en
to

lo
g
io
 
p
a
ra

m
ete

rs.

80 
one 

h
o
u
r h

aw
ls 

v
e
ra
 
c
a
rrie

d
 
o
u
t 

to
 

sam
ple 

ta
r 

b
a
lia

 
in

 
th

e 

G
erm

an B
ig

h
t 

(D
eu

tso
h
es 

H
y
d
ro

g
r&

p
h
iB

o
h
es 

In
s
titu

t, 
H

am
burg)®

M
arin

e 
C

h
em

istry

In
 
Jan

u
ary

 
1976 

th
e
 
d
is

trib
u
tio

n
 
o
f 

n
u
trie

n
ts 

an
d 

p
o
llu

ta
n
ts 

in
 

th
e 

G
erm

an 
B

ig
h

t 
v
as 

in
v

e
stig

a
te

d
.

N
eu

tro
n
 
a
c
tiv

a
tio

n
 
a
n
a
ly

sis 
w

as 
a
p
p
lie

d
 

to
 

th
e 

m
easu

rem
en

t 
o
f 

noxiouB
 
tra

c
e
 

elem
en

ts 
in
 
se

aw
a
te

r. 
T

he 
fo

rm
atio

n
 
o
f 

a
c
u
te
 
la

c
k

 

o
f 

oxygen 
in
 

th
e
 
W

estern
 
B

a
ltic

 
v
as 

in
v
e
stig

a
te

d
. 

B
esearch

 
v

as 

p
erfo

rm
ed
 

on 
rem

o
te 

se
n
sin

g
 
o
f 

p
o
llu

tio
n
 

by 
a
irp

la
n
e
 

in
 

th
e 

G
erm

an B
ig

h
ts 

and 
on 

s
a
te

llite
 

rem
o
te 

se
n
sin

g
 
o
f 

m
ass 

co
n

cen
­

tra
tio

n
s 

o
f 

b
lu

e 
g

re
en
 
a
lg

ae
 
in
 

th
e
 

W
estern

 B
a
ltic

 
(D

eu
tsch

es 

H
y

d
ro

g
rap

h
isch

es 
In

s
titu

t, 
H

am
b
u
rg

),

A
bundance 

an
d
 
d
is

trib
u
tio

n
 
o
f 

p
etro

leu
m
 h

y
d
ro

carb
o
n
s 

v
as 

in
­

v
e
stig

a
te

d
 

in
 
d

iffe
re

n
t 

a
re

a
s 

o
f 

th
e
 
B

a
ltic

. 
D

ev
elo

p
m

en
t 

o
f 

m
ethods 

fo
r 

in
d
e
n
tific

a
tio

n
 

an
d 

q
u
a
n
tific

a
tio

n
 
o
f 

p
etro

leu
m

 

h
y
d
ro

carb
o
n
s 

in
 

sea
 
w

a
ter 

ab
so

rb
ed
 

on 
p
a
rtic

le
s 

and 
in
 
b
io

lo
­

g
ic

a
l 

m
a
te

ria
l 

v
as 

c
o
n
tin

u
e
d
. 

O
xygen 

and 
h

eav
y
 m

etal 
b
u
d
g
et 

o
f 

th
e K

ie
l 

B
ig

h
t 

w
ere 

in
v

e
stig

a
ted

®
 

H
eavy 

m
etals 

In
 
sea

 
w

ater 

from
 
d

iffe
re

n
t 

a
re

a
s 

o
f 

th
e
 
B

a
ltic

 
w

ere 
an

aly
zed

. 
A

ccu
m

u
latio

n
 

an
d 

tra
n
sfo

rm
a
tio

n
 
o
f 

h
eav

y
 m

e
tals 

in
 

sed
im

en
ts 

w
as 

in
v

e
stig

a
te

d
. 

D
istrib

u
tio

n
 
o
f 

c
h
lo

rin
a
te

d
 
h
y
d
ro

carb
o
n
s 

v
as 

an
aly

zed
 
in
 
d
iffe

­

re
n
t 

a
re

a
s 

o
f 

th©
 
B

a
ltic

 
sp

e
c
ia

lly
 
in
 

th
e 

K
iai 

B
ight®

, 

In
v
e
stig

a
tio

n
s 

on 
a
b

so
rp

tio
n
 

an
d 

d
e
so

rp
tio

n
 
o
f h

eav
y
 m

etal 

com
pounds 

fro
m
 
su

rfa
o
e
 
la

y
e
rs 

w
ere 

co
n

tin
u

ed
 
(In

s
titu

t 
flir 

M
eereskund©

g 
K

ie
l). 

•

P
ro

je
c
ts 

on 
id

e
n

tific
a
tio

n
 

an
d 

q
u

a
n

tita
tiv

e
 

a
n
aly

se
s 

o
f 

o
rg

an
o

h
alo

g
en
 

com
pounds 

in
 m

arin
e 

sed
im

en
ts 

an
d 

in
 
se

aw
a
te

r 

o
f 

th
e H

o
rth

 
S

ea 
an

d 
se

le
c
te

d
 
e
stu

a
rie

s 
w

ere 
co

n
tin

u
ed

 

(In
s
titu

t 
fü

r M
eeresfo

rso
h
u
n
g
, 

B
rem

en
h

av
en

).
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B
esid

u
es 

in
 
m

arin
e 

o
rg

an
ism

s

B
esid

u
es 

o
f 

h
eav

y
 
m

e
ta

ls, 
o

rg
a
n

o
c
h

lo
rin

e 
com

pounds 
and 

h
y
d
ro

° 

carb
o

n
s 

w
ere 

an
aly

zed
 
in
 

a 
v
a
rie

ty
 
o
f 

m
arin

e 
o
rg

an
ism

s 
fro

m
 

th
e 

N
o

rth
 

S
ea 

and 
B

a
ltic

 
(In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l; 

B
u
n
d
e
sfo

rsc
h
u
n
g
sa

n
sta

lt 
fiir 

F
iB

ch
e
re

i, 
H

am
burg; 

In
s
titu

t 
fü

r 

M
eeresfo

rsch
u
n
g

p 
B

rem
en

h
av

en
; 

S
ta

a
tlic

h
e
s 

Y
e
te

rin
â
ru

n
te

r- 

su
ch

u
n

g
sam

t, 
C

uxhaven)»

E
ffe

c
ts 

o
f 

p
o
llu

ta
n
ts 

on 
m

arin
e 

o
rg

an
ism

s

F
ie

ld
 
stu

d
ie

s

V
a
ria

tio
n
 

o
f 

d
y
n
am

ics 
and 

p
ro

d
u

c
tiv

ity
 
o
f 

m
acro

-zo
o
b
en

th
o
s 

p
o

p
u

la
tio

n
s 

w
ere 

in
v
e
stig

a
te

d
 
in
 

dum
ping 

a
re

a
s 

o
f 

th
e 

G
erm

an 

B
ig

h
t 

(In
s
titu

t 
fü

r 
M

eeresfo
rsch

u
n

g
, 

B
rem

erh
av

en
)0 

E
p
ed

im
io

lo
- 

g
ic

a
l 

stu
d
ie

s 
on 

d
ise

a
se

s 
o
f 

fish
e
s 

in
 
th

e
se
 

dum
ping 

a
re

a
s 

w
ere 

co
n
tin

u
ed
 

(B
u

n
d

e
sfo

rsc
h

u
n

g
sa

n
sta

lt 
fü

r F
isc

h
e
ra

!9 
H

am
burg)»

F
ie

ld
 
stu

d
ie

s 
w

ere 
c
a
rrie

d
 
o

u
t 

in
 
e
stu

a
rie

s 
and 

c
o

a
sta

l 
a
re

a
s 

as 
w

ell 
as 

on 
s
ta

tio
n
s 

o
f 

th
e
 

o
p

en 
sea 

to
 

e
stim

a
te
 
re

g
io

n
a
l 

and 
se

aso
n

a
l 

tre
n

d
s 

in
 
h

eav
y
 

m
etal 

co
n
tam

in
atio

n
 

o
f M

y
tilu

s 

ed
u
lis 

in
 

co
m

p
ariso

n
 

to
 

c
o

n
ta

m
in

a
tio

n
 
o
f 

sed
im

en
ts.

T
ra

n
sp

la
n
ta

tio
n
 
e
x

p
e
rim

e
n

ts 
w

ith
 M

y
tilu

s 
e
d
u
lis 

w
ere 

acco
m

p
lish

ed
 

in
 

th
e K

iel 
B

ig
h
t 

a
re

a
 
to
 

a
n
a
ly

z
e 

th
e
 

in
flu

e
n

c
e
 

o
f 

a 
sew

age 

trea
tm

e
n
t 

p
la

n
t. 

F
u
rth

erm
o
re 

tra
n
sp

la
n
ta

tio
n
 

ex
p

erim
en

ts 
w

er®
 

m
ad©

 
in
 

w
adden 

sea 
a
re

a
s 

to
 

a
n
a
ly

z
e 

th©
 
in

flu
e
n
c
e
 

o
f 

th
e
 
tid

a
l 

ex
p
o
su

re 
on 

b
io

a
c
cu

m
u

la
tio

n
 
o
f 

h
eav

y
 m

e
ta

ls.

M
o
n
ito

rin
g
 
sta

tio
n
s 

u
sin

g
 M

y
tilu

s 
e
d

u
lis 

a
re 

d
ev

elo
p
ed
 
fo

r m
oni­

to
rin

g
 
trac©

 
elem

ent®
» 

L
a
b
o
rato

ry
 

an
d
 
fie

ld
 
ex

p
erim

en
ts 

on 

a
n

a
ly

ses 
o
f 

c
o
rre

la
tio

n
s 

b
etw

een
 
h
eav

y
 m

e
tals 

accu
m

u
latio

n
 

and 

su
b
le

th
a
l 

to
x
ic
 
e
ffe

c
ts 

o
f 

H
g, 

A
sf 

C
d, 

Z
n 

in
 m

arin
e 

o
rg

an
ism

s 

a
re
 
in

v
e
stig

a
te

d
 
(In

s
titu

t 
fü

r H
y

d
ro

b
io

lo
g
ie u

n
d
 F

isc
h
e
re

i- 

w
isse

n
sch

a
ft 

an 
d
e
r 

U
n

iv
e
rsit&

t 
H

am
burg)» 

In
 
s
itu

 
stu

d
ie

s 
on 

effeo
tB
 
o
f 

o
il 

on 
w

adden 
se

a
 
eco

sy
stem

s 
w

ere 
sta

rte
d
 
(In

s
titu

t 

fü
r M

eeresfo
rsch

u
n
g
, 

B
rem

erh
av

en
). 

'

P
o

ssib
le
 
c
o
rre

la
tio

n
s 

b
etw

een
 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

p
e
stic

id
e
s,

PC
B

s 
and h

eav
y
 
m

e
tals 

in
 
th

e
 

g
o

n
ad

s 
o
f B

a
ltic

 
fla

tfis
h
e
s
 

and 

th
e 

m
o
rta

lity
 

and 
p
e
rc

e
n
ta

g
e
 
o
f 

h
a
tch

 
o
f 

th
e
ir 

o
ffsp

rin
g
 

w
era 

in
v
estig

ated
(B

u
n
d
©

8
fo

rB
o
h
u
n
g
san

B
talt 

fü
r 

F
isc

h
e
ra

!, 
H

am
burg; 

B
io

lo
g
isch

e 
in

s
ta

lt 
H

elg
o
lan

d
; 

In
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

, 

B
rem

erh
av

en
).
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T
he 

in
flu

e
n
c
e
 

o
f 

v
a
ste

 
w

a
te

r 
d

isc
h

a
rg

e
 

on 
a
c
tiv

ity
 

and 
co

m
p

o
sitio

n
 

o
f 

m
icro 

flo
ra
 
in
 
c
o
a
sta

l 
a
re

a
s 

o
f 

th
e 

B
a
ltic

, 
th

e 
e
ffe

c
t 

o
f 

therm
o 

p
o
llu

tio
n
 

on 
m

icro
o

rg
an

ism
s 

(b
a
c
te

ria
 

and 
p
h
y
to

p
lan

k
to

n
) 

in
 
b
ra

ck
ish

 
w

ater 
a
re

a
s 

(K
iel 

B
ig

h
t) 

w
ere 

in
v

e
stig

a
te

d
*

 

In
v

e
stig

a
tio

n
s 

on 
p

la
n
k
to

n
 
in
 

th
e
 
B

a
ltic

 
w

ere 
c
o

n
c
en

trate
d
 

on 

th
e 

m
ass 

ab
u
n
d
an

ce 
o
f 

b
lu

e 
a
lg

a
e

, 
on 

p
h
y
to

p
la

n
k
to

n
-b

a
c
te

ria
l 

c
o
rre

la
tio

n
s 

in
 
c
o
n
n
e
c
tio

n
 
w

ith
 
e
u

tro
p

h
ic

a
tio

n
 
(In

s
titu

t 
fü

r 

M
eeresk

u
n
d
e, 

K
iel)*

In
v

e
stig

a
tio

n
s 

w
ere 

c
a
rrie

d
 
o

u
t 

on 
e
ffe

c
ts 

o
f 

in
d
u
stria

l 
w

astes 

on 
p

la
n

k
to

n
ic
 
b

e
n

th
ic
 
b
ra

c
k
ish

 
w

a
te

r 
eco

sy
stem

s, 
on 

th
e
 
e
ffe

o
ts 

o
f 

g
en

eral 
s
tre

s
s 

fa
c
to

rs 
on 

b
e
n
th

ic
 

eco
sy

stem
s 

(In
s
titu

t 
fü

r 

H
y
d
ro

b
io

lo
g
ie 

und 
F

isc
h

e
re

iw
isse

n
sc

h
a
fte

n
, 

H
am

burg; 
In

s
titu

t 

fü
r M

eeresk
u
n
d
e, 

K
ie

l) 
and 

on 
p
u
rific

a
tio

n
 
c
a
p

a
c
ity

 
o
f 

m
arin

a 

a
lg

a
e 

(in
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

L
ab

o
rato

ry
 
in

v
e
stig

a
tio

n
s

H
eavy m

etalB

T
o

x
ic

ity
 

an
d 

accu
m

u
latio

n
 
o
f 

le
a
d
 

and 
cadm

ium
 

by 
m

arin
e 

b
a
c
te

ria
 

in
 
co

n
tin

o
u

s 
o
u
ltu

re
 

sy
stem

s 
(In

s
titu

t 
fü

r 
M

eeresfo
rsch

u
n

g
, 

B
rem

erh
av

en
), 

m
e
ta

llo
o
rg

an
o
 

co
m

p
lex

es 
on 

m
arin

e 
b

e
n

th
ic
 

alg
ae 

(in
s
titu

t 
fü

r 
M

eeresk
u

n
d

e, 
K

ie
l), 

e
ffe

c
ts 

o
f 

cadm
ium

 
on 

g
ro

w
th

 

o
f 

m
arin

e 
d
in

o
ila

g
e
lla

te
s
 

(B
io

lo
g
isc

h
e
 
A

n
sta

lt 
H

elg
o

lan
d

), 

e
ffe

c
ts 

o
f 

m
o
ly

b
d
an

e 
o
f 

p
h
y
to

p
la

n
k
to

n
 
(In

s
titu

t 
fü

r M
eeres­

k
u

n
d

e, 
K

ie
l), 

e
ffe

c
ts 

o
f 

h
eav

y
 
m

e
tals 

on 
a
d
so

rp
tio

n
 

o
f 

g
ly

c
in

e 
by 

tw
o 

sp
e
c
ie

s 
o
f 

a
n
n
e
lid

s 
(B

io
lo

g
isc

h
e
 

A
n

sta
lt 

H
elg

o
­

la
n
d
), 

e
ffe

o
ts 

o
f 

h
eav

y
 
m

e
tals 

on p
o
p
u
la

tio
n
 

d
y
n
am

ics 
o
f 

T
isb

e 

h
o

lo
th

u
ria

e
 

(B
io

lo
g
isc

h
e
 

A
n
sta

lt 
H

e
lg

o
la

n
d
), 

p
h
y
sic

a
l 

ch
em

ical 

b
eh

av
io

u
r 

o
f 

tra
n
su

ra
n
e
s 

an
d
 

accu
m

u
latio

n
 

by m
arin

e 
in

v
e
rte

­

b
ra

te
s 

(B
io

lo
g
isch

e
 
A

n
sta

lt 
H

e
lg

o
la

n
d
), 

u
p

tak
e 

o
f 

le
a
d
 

and 

chrom
ium

 by M
y

tilu
s 

e
d
u
lis 

(In
s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
), 

d
y
n
am

ics 
o
f 

cadm
ium

 
In
 
M

y
tilu

s 
e
d
u
lis, 

p
ath

w
ay

s, 

u
p

ta
k

e, 
sto

ra
g
e
, 

re
te

n
tio

n
, 

e
x
c
re

tio
n
, 

b
io

ch
em

ical 
c
o

rre
la

te
s 

(In
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l), 
and 

accu
m

u
latio

n
 
o
f h

eav
y

 

m
etalB

 
in
 
ju

v
e
n
ile

s 
o
f 

d
ab
 
(L

im
anda 

lim
an

d
ae 

and 
p

la
ic

e
 

(P
le

u
ro

n
e
c
tes 

p
la

te
s
s
a

) 
(B

io
lo

g
isc

h
e
 
A

n
sta

lt 
H

elg
o

lan
d

; 

B
u

n
d

e
sfo

rsc
h

u
n

g
san

sta
lt 

fü
r 

F
isc

h
e
re

i, 
H

am
b

u
rg

), 
w

ere 
in

v
e
sti­

g
ated

*

T
he 

d
ev

elo
p

m
en

t 
o
f 

a 
se

n
sitiv

e
 
b
io

a
ssa

y
 
u
sin

g
 
la

rv
a
e
 
o
f 

b
iv

a
lv

e
s 

v
as 

o
o

n
tin

u
ed
 
(In

s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
).
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P
etroleum

 h
y
d
ro

carb
o
n
s 

.

T
he u

p
tak

e 
o
f p

etro
leu

m
 hydrocarbons by m

atu
rin

g
 fem

ales 
of 

fla
tfish

e
s, 

th
e tra

n
sfe

r o
f th

e hydrocarbons 
in

to
 
th

e 
egg and 

e
ffec

ts 
on th

e v
ia­

b
ility

 o
f 

em
bryos 

and larv
ae 

w
ere 

te
ste

d
 
(in

stitu
t 

fü
r M

eereskunde, 
K

iel).

O
rg

an
och

lo
rin

es

DDT and PCB 
co

n
tam

in
atio

n
 o

f 
cods 

from
 th

e 
K

iel B
ig

h
t 

w
ere 

co
rrelated

 
to
 
lip

id
 co

n
ten

ts 
(in

stitu
t 

fü
r M

eereskunde, 
K

iel), 
e
ffe

c
ts o

f 
sa

lin
ity

 
on LCt-n 

and b
io

accu
m

u
latio

n
 o

f lin
d
an

e 
in
 m

arine 
organism

s 
(in

stitu
t 

fü
r 

H
y

d
ro

b
io

lo
g

ie und F
isch

ereiw
issen

sch
aft, 

H
am

burg), 
o
f p

en
tach

lo
ro

p
h
en

o
l 

on L
anice 

co
n

ch
ileg

a and 
th

e 
fa

te
 

o
f o

rg
an

ic p
o

llu
ta

n
ts 

in
 M

y
tilu

s 
ed

u
lis 

(in
stitu

t 
fü

r M
eeresforschung, 

B
rem

erhaven) 
w

ere 
in

v
estig

ated
.

Icelan
d

 

(j. 
O

lafsso
n

)

M
u
ssel 

w
atch

 
'

In
 

o
rd

e
r 

to
 

stu
d
y
 

p
o
s
s
ib

le
 

m
a
rin

e
 

e
n
v
iro

n
m

e
n
ta

l 
e
ffe

c
ts
 

o
f 

a 

fe
rro

s
ilic

o
n
 

sm
e
lte

r 
w

h
ich
 

is
 

b
e
in

^
 
b

u
ilt 

a
t 

H
v
a
lfjô

rô
u
r, 

S
W

-Ic
e
la

n
d
, 

a 
b
a
s
e
lin

e
 

su
rv

e
y
 

w
as 

c
a
rrie

d
 

o
u

t 
on 

h
eav

y
 

m
e
ta

ls 
in
 

M
y

tilu
s 

e
d
u
l i^s .

In
 

A
p
ril 

sa
m

p
le

s 
o
f 

in
te

rtid
a
l 

m
u
ssel 

p
o
p
u
la

tio
n
s 

w
ere 

c
o
lle

c
te

d
 

fro
m
 

50 
lo

c
a
tio

n
s
 

in
 

so
u
th

w
e
st 

Ic
e
la

n
d
. 

T
he 

m
e
ta

ls 
a
n
a
ly

z
e
d
 

fo
r 

a
re
 

H
g, 

C
u
, 

Z
n

, 
C

d
, 

P
b

, 
N

i, 
C

o, 
M

n 
an

d
 

F
e . 

In
 

H
v
a
lfjô

rô
u
r 

its
e
lf

 

m
u
sse

ls 
w

ere 
p
la

c
e
d
 

e
a
rly
 

in
 

Ju
ly
 

in
to
 

b
u
o
y
ed
 

c
a
g
es 

a
t 

th
re

e
 

lo
c
a
tio

n
s. 

S
am

p
les 

fro
m
 

th
e
 

c
a
g
e
s 

fo
r 

th
e
 

stu
d
y
 

o
f 

se
a
so

n
a
l 

v
a
ria

tio
n
s 

w
ill 

be 
c
o
lle

c
te

d
 

by 
d
iv

in
g
 

th
ro

u
g

h
o
u
t 

1
9

7
9
 

a
t 

aro
u

n
d
 

5 
w

eek
s 

in
te

rv
a
ls

.

M
etals

 
in
 

s
ea 

w
a
te

r 
'

N
u
m

ero
u
s 

sa
m

p
le

s 
w

ere 
c
o
lle

c
te

d
 

fro
m
 

c
o

a
s
ta

l 
an

d 
o
c
e
a
n
ic

 

s
ta

tio
n
s
 

fo
r 

th
e
 

a
n
a
ly

se
s 

of. 
h
eav

y
 
m

e
ta

ls
, 

n
am

ely
 

H
g, 

Z
n

,

F
e 

an
d
 

M
n.

C
d , 

C
u
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Irelan
d

(D
r. 

Do 
O

’S
u
lliv

an
 

and D
r0 

M
. 

M
. 

P
ark

er)

A
. 

D
epartm

ent 
o
f F

ish
e
rie

s 
and F

o
restry

, 
A

q
u
atic E

nvironm
ent U

nito

1. F
ish

 and 
S

h
e
llfish

 Q
u
ality

 M
o
n
ito

rin
g
.

M
o

n
ito

rin
g
 o

f 
th

e 
le

v
els 

o
f 

six
 heavy m

etals 
in
 
six

 
sp

ecies 
o
f 

fish
 and 

tw
o 

sp
ecies 

o
f 

com
m

ercial m
o

llu
scs 

on a n
atio

n
w

id
e Ia

sis 
co

n
tin

u
es. 

F
ish

 
sam

ples 
are 

tak
en

 a
t 

p
o

rts 
o
f 

lan
d
in

g
 in

 th
e 

course 
o
f 

o
th

er ro
u
tin

e 
stu

d
ies w

h
ile 

th
e m

o
llu

scs 
are 

c
o
llec

ted
 from

 com
m

ercial b
ed

s.

2o 
E

stu
arin

e W
ater Q

u
ality

 S
u
rv

ey
s9

F
ive 

e
stu

a
ries 

o
r bays 

on 
th

e 
so

u
th
 and w

est 
co

asts have been 
exam

ined. 
H

ydrographic 
p
aram

eters, 
p
rim

ary p
ro

d
u
ctiv

ity
, 

and o
rg

an
ic 

lo
ad

in
g
s have 

been assessed
, 

to
g
eth

er w
ith

 heavy m
etal 

le
v
els 

in
 
seaw

ater, 
sed

im
en

ts, 
seaw

eeds 
and 

sh
e
llfish

.

3. 
S

urveys 
o
f 

o
ffsh

o
re 

dum
ping 

site
s.

T
he 

so
u
th
 
co

ast 
dum

ping site
 

(o
ff C

ork) 
fo

r 
ferm

en
tatio

n
 w

astes w
as 

surveyed 
in

 M
arch and 

th
e 

e
a
st 

co
ast 

(D
ublin B

ay) 
B

ew
age 

sludge 
site

 
w

as 
surveyed in

 A
p
ril. 

W
ater, 

sed
im

en
t, 

and b
en

th
o
s 

in
 th

ese 
areas w

ere 
sam

pled on a p
re-arran

g
ed

 g
rid

. 
T

he 
d

ata are 
cu

rren
tly

 b
ein

g
 w

orked u
p
.

4° 
E

ast C
oast 

S
urvey.

A 
su

rv
ey
 o

f 
th

e b
en

th
o

s 
and 

sedim
ent 

ch
em

istry
, 

and o
f 

th
e 

feed
in

g
 of 

young p
la

ic
e
, 

in
 th

e n
u
rsery

 grounds betw
een H

ow
th H

ead and C
logher H

ead 
on 

th
e 

e
a
st 

co
ast w

as 
com

m
enced, 

as 
p
a
rt 

o
f a stu

d
y
 o

f th
e 

im
pact 

of 
p
o

llu
tio

n
 in

 th
e n

o
rth

-w
estern

 Irish
 S

ea.

B
. 

O
ther R

esearch

1. 
C

am
so

re B
ase 

L
ine 

S
urvey.

A
t 

th
e 

in
stig

a
tio

n
 

of 
th

e E
le

c
tric

ity
 S

upply B
oard, 

a b
aselin

e 
su

rv
ey
 is 

b
ein

g
 c

a
rrie

d
 o

u
t in

 
th

e 
reg

io
n
 o

f C
am

so
re P

o
in

t, 
w

hich h
as been 

chosen 
as 

a p
o
te

n
tia

l 
site

 
fo

r a n
u

clear pow
er 

sta
tio

n
. 

A team
 from

 U
n
iv

ersity
 

C
o
lleg

e, 
D

u
b
lin
 

(D
epartm

ent 
o
f Z

oology) 
are 

engaged in
 q

u
a
n

titativ
e
 

su
rv

ey
s 

o
f 

th
e 

ro
ck

y and 
sandy litto

ra
l, 

and 
o
f in

sh
o
re 

p
lan

k
to

n
 and young fish

; 
co

n
cu

rren
tly

, 
stu

d
ies 

o
f reco

rd
s 

o
f 

com
m

ercial and gam
e 

fish
 and 

sh
e
llfish

 
from

 th
is 

axea are b
ein

g
 c

a
rrie

d
 
o
u
t. 

U
n
iv

ersity
 C

o
lleg

e, 
G

alw
ay 

(Z
oology D

epartm
ent) 

is 
engaged on a su

rv
ey
 
o
f th

e 
o

ffsh
o

re 
B

oft b
en

th
o
s 

and 
U

n
iv

ersity
 C

o
lleg

e, 
C

ork 
(B

otany D
epartm

ent) 
h
as 

c
a
rrie

d
 o

u
t 

a su
rv

ey
 o

f 
litto

ra
l m

acro
-alg

ae.
2
. 

D
u
b
lin

 B
ay 

S
tudy.

A m
u
lti-d

iscip
lin

ary
 

team
 from

 T
rin

ity
 C

o
lleg

e, 
D

ublin are 
co

m
p
letin

g 
research

 in
 D

ublin B
ay and elsew

h
ere 

on th
e E

ast 
C

o
ast, 

on th
e 

e
ffe

c
ts 

o
f p

o
llu

tan
ts, 

p
a
rtic

u
la

rly
 heavy m

etals and n
u
trie

n
ts, 

on 
th

e'o
rg

an
ism

s 
and sed

im
en

ts, 
w

ith
 th

e aim
 o

f d
ev

elo
p

in
g
 c

rite
ria

 fo
r 

th
e 

assessm
en

t 
o
f en

v
iro

n
m

en
tal "q

u
ality

 in
 e

stu
a
rie

s.
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3
. 

C
ork H

arbour 
P

ro
ject.

Team
s 

from
 
th

e 
Z

oology 
and 

B
otany 

D
epartm

ents, 
U

n
iv

ersity
 

C
o
lleg

e, 
C

ork, 
are 

u
n
d
ertak

in
g
 

su
rv

ey
s 

of 
th

e 
b

en
th

ic 
fauna 

and 
th

e 
b
en

th
ic 

and 
litto

ra
 

flo
ra

, 
in 

re
la

tio
n
 

to
 
p
o
llu

tio
n
 

p
aram

eters 
in 

th
is 

in
d
u
strialise

d
 

estu
ary

.

A
. 

B
antry 

B
ay.

A 
litto

ra
l 

and 
su

b
-litto

ra
l 

eco
lo

g
ical 

survey 
is 

being 
carried

 
out 

at 
selected

 
rocky 

site
s 

in
 

B
an

try
 

B
ay 

by 
sc

ie
n

tists 
from

 
th

e 
Zoo 

ogy 
D

epartm
ent, 

U
n

iv
ersity

 
C

o
lleg

e, 
C

ork. 
T

his 
is 

an 
ex

ten
sio

n
 

o 
b
aselin

e 
survey 

w
ork 

carried
 

o
u
t 

in
 

th
is 

area 
in 

the 
early

 
1970s.

N
ETH

ERLA
N

D
S

(S
. 

J
. 

de G
root 

and 
J. 

D
u

in
k

er)

T
he 

d
istrib

u
tio

n
 

o
f 

PC
B

s 
and 

p
e
stic

id
e
s 

w
as 

d
eterm

in
ed
 
in
 

D
u
tch 

in
la

n
d

 

w
a
te

rs, 
th

e 
m

outh 
o
f 

th
e. riv

e
r 

R
h
in

e 
an

d 
th

e
 

N
o

rth
 
S

e
a
. 

T
he 

PC
B
 

c
o
n
te

n
ts 

o
f 

e
e
l 

o
f 

th
e
 
riv

e
r 

R
h
in

e 
and 

th
e
 

M
euse 

w
ere 

h
ig

h
 

w
ith
 

an 
av

erag
e 

o
f ’50m

g/kg 

on 
a 

fa
t 

b
a
se

, 
b
u
t 

e
e
l 

o
f 

th
e 

a
re

a
s n

e
a
r th

e
 m

outh 
o
f 

th
e 

R
h
in

e, 
H

o
llan

d
s 

D
iep

 
and 

H
a
rin

g
v

lie
t, 

c
o
n
ta

in
e
d
 

m
uch 

m
ore 

PC
B

s 
(1

3
0

m
g

/k
g). M

u
ssels 

o
f 

th
e

 

c
o

a
st 

n
e
a
r 

H
oek 

van 
H

o
llan

d
 

h
ad 

h
ig

h
e
r 

PC
B
 

c
o
n
te

n
ts 

(4
3
~

7
2
m

g
/k

g
)th

an
 

th
o
se

 

on 
a 

d
ista

n
c
e
 

o
f 

25 
km

 from
 

th
e
 

co
ast(7

-2
0

m
g

/k
g
 

on 
a 

fa
t 

b
a
se

), 
sh

o
w

ing
 

th
e

 

tra
n

sp
o
rt 

o
f 

R
h

in
e 

w
ater 

in
 

a 
n
arro

w
 
s
trip

 
alo

n
g
 

th
e 

c
o
a
st 

o
f 

th
e
 
N

e
th

e
rla

n
d
s. 

In
 

th
e 

so
u

th
ern

 
p
a
rt 

o
f 

th
e
 

N
o

rth
 

S
ea 

co
d 

liv
e
rs 

h
ad
 

PC
B
 

c
o
n
te

n
ts 

te
n
 
tim

e
s 

h
ig

h
e
r 

th
an
 

in
 

th
e 

n
o
rth

e
rn
 
p
a
rt. 

S
in

ce 
197*4 

th
e
 

PC
B
 

c
o
n
te

n
t 

in
 

th
e
 

so
u
th

e
rn

 

N
o

rth
 

S
ea 

in
c
re

a
se

d
 

from
 
3

9
g

to
 

53 
m

g/kg 
(o

n
 

a 
fa

t 
b

a
se

).

T
he 

o
il 

p
o
llu

tio
n
 

o
f 

th
e
 

D
u
tch 

b
each

es 
in
 

th
e
 
b
e
g
in

n
in

g
 

o
f 

Ju
ly
 

1978 
c
o

u
ld
 

be 

a
sc

rib
e
d
 

to
 

th
e 

"E
lia

e
 

V
", 

th
e 

b
ro

k
en
 

G
reek

 
ta

n
k
e
r 

p
a
rtia

lly
 

b
lo

w
n 

u
p
 

b
y

 

th
e 

B
ri tisii A

u
th

o
ritie

s on 
M

ay 
3
0
th
 

n
e
a
r 

L
o
w

e
sto

ft.

B
io

d
e
g
ra

d
a
tio

n
 

sy
stem

s 
w

ere 
d
ev

elo
p

ed
 

u
sin

g
 

c
o
n
tin

u
o
u
s 

c
u
ltu

re
s 

a
c
c
o
rd

in
g

 

to
 

th
e 

ch
em

o
state 

p
rin

c
ip

le
.

1978 
w

as 
th

e 
6
th
 

y
e
a
r 

o
f 

a 
p

h
y

to
p

la
n
k
to

n
 

m
o
n
ito

rin
g
 

stu
d

y
 
in
 

a 
70 

km
 

w
id

e 
a
re

a
 

alo
n

g
 

th
e 

c
o

a
st 

o
f 

th
e 

N
e
th

e
rla

n
d
s. 

T
he 

d
iv

e
rsity

 
in

d
e
x

es 
a
re
 

co
m

p
arab

le 
w

ith
 

th
o

se
 

o
f 

th
e 

p
re

v
io

u
s 

y
e
a
rs. 

T
he 

h
ig

h
e
st 

d
iv

e
rsity

 
in

d
e
x
e
s 

o
ccu

r 
70 

km
 

fro
m

 

th
e 

c
o

a
st 

in
 

th
e
 
sp

rin
g
. 

A
fte

r 
A

p
ril 

th
e
y
 

d
e
c
re

a
se
 

w
ith

 
m

inim
a 

in
 
th

e
 

sum
m

er 

an
d 

in
 

A
u
g
u
st 

th
e
 
d
iv

e
rsity

 
in

d
ex

es 
in

c
re

a
se
 

w
ith
 

a 
g
ra

d
u
a
l 

d
e
c
re

ase
 

o
f 

th
e

 

num
ber 

o
f 

p
h
y
to

p
la

n
k
to

n
 
sp

e
c
ie

s 
in
 
S

ep
tem

b
er 

an
d
 
O

c
to

b
er.
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T
he 

re
co

v
e
ry
 

o
f 

th
e
 

b
o
tto

m
 

fau
n
a 

in
 

a 
s
e
rie

s 
o
f 

d
red

g
ed
 
sa

n
d

p
its 

in
 
th

e 
w

e
ste

rn
 

W
addensea 

(M
alzw

in
) 

v
as 

fo
llo

w
ed
 

d
u
rin

g
 

1
9
?8

.

T
he 

b
o
tto

m
 

fau
n

a 
o
f 

th
e
 
g
u
lly

 
h

ad 
a 

b
io

m
ass 

o
f 

ab
o
u
t 

0
.6

9
/m

2
 

com
pared 

w
ith
 

th
o

s* 

o
f 

th
e 

fla
ts
 

o
f 

1
.5
 

-■ 3
-2

9
/m

2
. 

I
t 

v
as 

fo
u
n
d
 
th

a
t 

th
e
 

e
x

tra
c
tio

n
 

cau
sed

 
ab

o
u
t 

a 
30%

 
re

d
u
c
tio

n
 

in
 

b
io

m
ass, 

h
en

ce 
0
.3

9
/m

2
. 

D
u
rin

g
 

th
e
 

m
o
n
th

s 
w

hen n
o
rm

ally
 

g
ra

d
u
a
lly

 
th

e 
am

ount 
o
f 

b
io

m
ass 

re
a
c
h

e
s 

it6
 
p

eak
, 

to
 

b
e 

fo
llo

w
ed
 

by 
a
 

steejD
- 

d
e
c
lin

e
 

in
 

th
e
 
la

te
 

au
tu

m
n

, 
th

e
 

b
io

m
ass 

in
 

th
e
 
d
istu

rb
e
d
 
a
re

a
 
reach

ed
 

ab
o
u
t 

o
f 

th
e 

o
rig

in
a
l 

v
a
lu

e 
fo

u
n

d
 

in
 
A

p
ril 

(to
)- 

In
 
th

e
 

d
e
e
p

e
st 

p
its

 
(ab

o
u
t 

2
-5
 

m
) 

a 
fin

e
 
b
la

c
k
ish

 
sed

im
en

t 
w

as 
d
e
p
o
site

d
 
w

ith
 

no life
 

in
 
it 

a
fte

r sev
eral 

m
o
n

th
s- 

D
u
rin

g
 

th
e
 
p
e
rio

d
 
in

v
e
stig

a
te

d
 
th

e
re
 

w
as 

h
a
rd

ly
 

a 
ch

an
g

e 
in
 
th

e
 

am
ount 

o
f 

fin
e
 

sed
im

en
t 

in
 

th
e
se
 
p
its

, 
.n

o
tw

ith
sta

n
d

in
g
 

th
a
t 

th
e
re
 

a
re
 
stro

n
g
 
tid

a
l 

c
u
rre

n
ts 

in
 

th
e
 
a
re

a
.

S
am

ples 
o
f seal 

stran
d
ed
 

alo
n

g 
th

e co
ast 

in
 
th

e D
utch W

addensea w
ere 

an
aly

zed 

fo
r 

ch
lo

rin
ated

 
h
y
d
ro

carb
o
n
s 

and m
etals. 

PCB 
co

n
cen

tratio
n
s 

(A
rochloor 

- 
1260) 

in
 
b
lu

b
b
er, 

h
e
a
rt, 

sp
leen

, 
k

id
n

ey
, 

liv
e
r, 

ranged 
from

 
20-700 ppm

 
on 

lip
id
 b

a
sis.

A
iso m

irex I p
,p

'. DDT and a H
C

H
,y HCH 

and 
d

ie
ld

rin
 

w
ere 

p
o
sitiv

e
ly
 
id

e
n

tifie
d

, 
in

 

co
n
cen

tratio
n
s 

in
 

th
e 

PPM
 

and 
sub 

PPM
 
ran

g
e.

A 
m

ethod 
w

as 
developed

 
th

a
t 

allo
w

s v
ery 

low
 b

lan
k 

chrom
atogram

s n
ecessary

 
in
 

th
e 

d
eterm

in
atio

n
 

o
f 

d
isso

lv
ed

 
and 

p
a
rtic

u
la

te
 

com
pounds 

in
 

sea 
w

ater u
sin

g
 
re

la
tiv

e
ly

 

6m
all 

w
ater 

sam
p

les. 
It 

w
as 

d
em

o
n
strated 

th
a
t 

th
e 

co
n
cen

tratio
n
s 

o
f m

etals 
in

 

sed
im

en
ts o

f P
h

in
e-estu

ary
 

and ad
jacen

t 
c
o

a
sta

l area 
can be 

in
te

rp
re

ted
 
in
 

term
s 

o
f p

h
y

sical 
m

ixing 
and 

ch
em

ical 
rem

oval 
o
f 

com
ponents 

from
 
so

lu
tio

n
s 

in
to

 

p
a
rtic

u
la

te
 
m

atter 
d
u
rin

g
 
e
stu

a
rin

e 
m

ixing.

N
orw

ay

(P
. 

T
. 

H
ognestad)

P
o
llu

tio
n

1. 
F

ield
 Program

m
es

1
.1

 
C

hem
ical 

and h
y

d
ro

g
rap

h
ic 

stu
d
y
 o

f 
th

e 
S

k
ag

errak
. 

O
b
serv

atio
n
s w

ere m
ade 

through
 th

e 
S

k
ag

errak on th
e 

S, 
P

, 
n
u
trie

n
t-sa

lts, 
ch

lo
ro

p
h

y
ll and 

trace 
m

etata 
F

o
rty

-fiv
e 

sed
im

en
ts-co

res w
ere aiso

 
o

b
tain

ed
 to

 
stu

d
y
 th

e 
trac

e
 m

etal 
a
ffin

ity
 in

 th
e 

sed
im

en
ts and th

e 
ch

em
istry

 o
f th

e 
in

te
rs

titia
l w

ater*, 
(in

stitu
te

 
o
f M

arine B
io

lo
g
y and L

im
nology, 

U
n
iv

ersity
 o

f O
slo

).
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1
.2

 
O

b
serv

atio
n
s 

on th
e m

etal-o
rg

an
ic 

com
plexes 

in
 th

e w
ater colum

n of 
th

e 
B

onnefjord w
ith
 

sp
ecial 

referen
ce 

to
 
th

e 
c
h
a
rac

te
risa

tio
n
 
o
f th

e
com

plexes found 
in
 th

e 
eu

p
h
o
tic, 

th
e 

o
x
ic 

and 
anoxic 

la
y
ers, 

(in
stitu

te
 

o
f M

arine 
B

iology
 and L

im
nology, 

U
n
iv

ersity
 o

f O
slo

).

1
.3 

T
race m

etal 
sp

ecies 
stu

d
y
 in

 th
e L

ram
m

ensfjord w
ith p

a
rtic

u
la

r referen
ce 

to
 

th
e B

^S 
p

ro
d

u
ctio

n
, 

(in
stitu

te
 

o
f M

arine 
B

iology and L
im

nology,
U

n
iv

ersity
 o

f 
O

slo
).

1
.4

 
C

hem
ical 

changes 
in
 th

e 
sed

im
en

t-w
ater 

in
terfa

ce
 under 

oxic 
and anoxic 

co
n
d
itio

n
s 

w
ith

 
sp

ecial 
referen

ce 
to
 

C
, 

N
, 

trac
e m

etals 
and 

th
e

carbonate/H
^S
 

system
s 

in
 
in

n
er O

slo
fjo

rd
 and D

ram
m

ensfjord. 
(in

stitu
te

 
o
f M

arine 
B

iology and L
im

nology, 
U

n
iv

ersity
 o

f 
O

slo
).

1
.5 

In
v
estig

atio
n
s 

on th
e 

en
v
iro

n
m

en
tal 

q
u
a
litie

s 
in

 th
e 

S
kagerrak from

 R
iso

r 
to
 

G
rim

stad w
ere 

c
a
rrie

d
 o

u
t w

ith
 IO

 
su

rv
ey

s 
th

ro
ug

h
o
u
t 

th
e 

y
ear.

M
easurem

ents 
w

ere m
ade 

o
f tem

p
eratu

re, 
sa

lin
ity

, 
oxygen and n

u
trie

n
ts. 

(B
io

lo
g
ical 

S
ta

tio
n
 F

lo
d
ev

ig
en

).

1
.6

 
C

ontinued 
stu

d
y
 in

 
so

u
th

-eastern
 N

orw
ay. 

A
 program

m
e 

co
v
erin

g
 b

aselin
e 

stu
d
y
 o

f fish
 and 

sh
e
llfish

 p
ro

d
u
ctiv

ity
 in

 th
e 

O
slo

fjo
rd
 and 

ad
jacen

t
w

aters w
as 

com
pleted 

in
 1978 w

ith
 7 

su
rv

ey
s 

a
fte

r 
5 

y
ears 

a
c
tiv

ity
. 

H
ydrography, 

p
rim

ary p
ro

d
u

ctio
n

, 
p
h
y
to

p
lan

k
to

n
, 

zo
o

p
lan

k
to

n
, 

fish
 larv

ae 
and th

e 
d
istrib

u
tio

n
 

o
f fish

 and 
sh

e
llfish

 w
ere 

an
aly

sed
. 

(B
io

lo
g
ical 

S
tatio

n
 F

lo
d

ev
ig

en
).

1
.7 

In
v
e
stig

a
tio

n
s 

o
f p

o
llu

tio
n
 e

ffe
c
ts 

in
 co

astal 
and fjo

rd
 areas from

 
m

u
n
icip

al 
in

d
u
stria

l 
e
fflu

e
n

ts. 
T

he 
o
b
serv

atio
n
s in

clu
d
e 

stan
d
ard

hydrography, 
cu

rren
t 

m
easurem

ents, 
n

u
trie

n
ts, 

m
etals, 

h
alo

g
en

ated
 and o

th
er 

o
rg

an
ic m

icro 
p

o
llu

ta
n

ts, 
ch

lo
ro

p
h
y
ll, 

p
h

y
to

p
lan

k
to

n
, 

b
en

th
ic 

alg
ae, 

bottom
 fau

n
a, 

fish
 and 

sed
im

en
ts 

acco
rd

in
g
 to

 
th

e 
p
a
rtic

u
la

r problem
 

in
v
estig

ated
. 

A
n
aly

sis 
o
f m

etals 
and o

rg
an

ic m
icro p

o
llu

ta
n

ts 
in
 organism

s 
and 

sedim
ents 

are 
c
a
rrie

d
 o

u
t 

in
 co

o
p

eratio
n
 w

ith
 T

he C
en

tral 
In

stitu
te

 
fo

r 
In

d
u

stria
l R

esearch
. 

(T
he N

orw
egian 

In
stitu

te
 
o
f W

ater R
esearch

).

1
.8

 
T

he m
o
n
ito

rin
g
 o

f 
selected

 fjo
rd

s 
as 

a p
ilo

t 
p
ro

ject 
fo

r T
he N

atio
n
al 

M
o
n
ito

rin
g
 Program

m
e 

o
f th

e M
in

istry
 o

f th
e 

E
nvironm

ent 
and th

e m
o

n
ito

rin
g

o
f th

e 
eu

tro
p
h
ic 

sta
te
 

o
f 

in
n

er O
slo

fjo
rd
 have 

been co
n
tin

u
ed

, 
as w

ell 
as 

a 
stu

d
y
 o

f th
e p

h
y
sical 

sp
read

in
g
 o

f 
sew

age 
from

 a deep w
ater o

u
tle

t. 
S

tereo
p
h
o
to

grap
h

y
 o

f fix
ed

 
site

s 
fo

r m
o

n
ito

rin
g
 o

f h
ard

 
bottom

 fau
n
a has 

been co
n
tin

u
ed
 
in
 co

o
p
eratio

n
 w

ith T
he 

In
stitu

te
 

o
f M

arine 
B

iology and 
L

im
nology, 

U
n
iv

ersity
 o

f O
slo. 

(T
he 

N
orw

egian 
In

stitu
te
 
o
f W

ater R
esearch

).

1
.9 

B
io

re
g
istratio

n
 o

f heavy m
etal p

o
llu

tio
n
 by b

en
th

ic 
alg

ae. 
T

he m
arine 

alg
ae A

scophyllum
 nodosum

 seem
s 

p
ro

m
isin

g
 as 

a to
o

l fo
r tra

cin
g
 m

etal
in
 n

a
tu

ral w
aters 

and changes 
in
 co

n
cen

tratio
n
 m

ay be 
d
etected

, 
(in

stitu
te

 
o
f M

arine 
B

io
ch

em
istry

, 
U

n
iv

ersity
 o

f T
rondheim

).

1
.1

0
 

L
ev

els o
f o

il h
y
d
rocarb

o
n
s 

in
 
selected

 
litto

ra
l 

sp
ecies. 

T
he 

stru
c
tu

re 
o
f b

o
real h

ard
 ro

ck
 litto

ra
l 

com
m

unities 
seem

s to
 be 

governed 
la

rg
e
ly

by th
e 

su
ccess 

o
r fa

ilu
re
 
o
f a few

 key sp
ecies. 

A
 
stu

d
y
 o

f fo
u

r key in
v

e
rt­

eb
rate 

sp
ecies on a h

ard
 ro

ck
 litto

ra
l 

site
 
in
 th

e 
S

outh-W
est N

orw
ay is m

ade 
to
 
attem

p
t 

to
 
lin

k
 flu

c
tu

a
tio

n
 o

f o
il h

y
d
rocarb

o
n
s 

in
 tissu

e
s 

to
 
seaso

n
al 

flu
c
tu

atio
n

s 
in
 lip

id
 co

n
ten

t, 
rep

ro
d
u
ctio

n
, se

ttlin
g
 su

ccess 
and p

o
p
u
latio

n
 

stru
c
tu

re
, 

(in
stitu

te
 
o
f M

arine 
B

io
lo

g
y
, 

U
n
iv

ersity
 o

f B
erg

en
).
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1.11 
E

ffect 
o
f 

o
il hydrocarbons 

on a sh
allo

w
-w

ater 
sandy b

io
ty

p
e. 

F
ield

 
ex

p
erim

en
ts 

are b
ein

g
 carried

 
o
u
t 

on areas 
o
f 

sea bed 
iso

la
ted

 fo
r

p
erio

d
s 

o
f 

tim
e 

from
 
th

e
ir 

su
rro

u
n
d
in

g
s 

and 
su

b
jected

 
to
 
ad

d
itio

n
 o

f 
w

ater co
n
tain

in
g
 o

il h
y

d
ro

carb
o

ns. 
P

relim
in

ary
 re

su
lts 

in
d
ic

a
te
 no 

d
ra

stic
 

e
ffe

c
ts, 

g
re

a
te

r 
th

an
 n

a
tu

ra
l 

seaso
n
al v

a
ria

tio
n
, 

a
t h

y
d

ro
carb

o
n co

n
cen

tra­
tio

n
s 

o
f 25-50 A

g
/l. 

T
here 

are 
sig

n
s, 

how
ever, 

th
a
t 

exposure 
to
 hydrocarbons 

m
ay e

ffe
c
t p

h
y
sio

lo
g
ical 

ra
te

s 
such as 

p
h

o
to

sy
n

tesis 
and m

in
eralizatio

n
 of 

h
y

d
ro

carb
o

ns. 
(in

stitu
te
 
o
f M

arine B
io

lo
g
y
, 

U
n
iv

ersity
 o

f B
erg

en
).

1.12 
In

v
e
stig

a
tio

n
s 

on th
e 

en
v
iro

n
m

en
tal 

q
u

a
litie

s 
o
f 

se
lec

te
d
 N

orw
egian 

fjo
rd

s 
from

 O
slo

fjo
rd
 to

 V
aran

g
erfjo

rd
 w

ere 
c
a
rrie

d
 o

u
t 

in
 N

ovem
ber-

D
ecem

ber. 
T

he 
fjo

rd
s w

ere 
selected

 to
 re

p
re

se
n
t 

d
iffe

re
n

t 
ty

p
es 

o
f en

v
iro

n
­

m
ental 

c
o
n
d
itio

n
s, 

fjo
rd

s w
ith

 ex
p
ected

 
in

d
u

stria
l 

lo
ad

s, 
d
o
m

estic lo
ad

s 
o
r "no” 

ex
p
ected

 
lo

a
d
s. 

M
easurem

ents 
w

ere m
ade 

o
f 

sa
lin

ity
, 

tem
p

eratu
re, 

p
rim

ary p
ro

d
u
ctio

n
 
in

d
ic

e
s, 

n
u
trie

n
ts 

and 
oxygen d

istrib
u
tio

n
, 

tu
rb

id
ity

 
and p

a
rtic

u
la

te
 
m

a
tte

r, 
(in

stitu
te
 
o
f M

arine R
esearch

).

1
.1

3
 

E
n
v
iro

n
m

en
tal 

co
n
d
itio

n
s 

in
 c

o
a
sta

l 
sea w

ater. 
T

h
is program

m
e 

co
n
tin

u
ed

 fo
r th

e 
fo

u
rth

 
seaso

n
. 

T
he 

o
rg

an
ic lo

ad
 o

f th
e B

a
ltic

C
u
rrent 

is b
e
in

g
 in

v
e
stig

ate
d
 from

 th
e 

0
resu

n
d
, 

th
ro

u
g
h
 th

e 
K

atteg
at, 

S
k
ag

errak and 
alo

n
g
 th

e w
estern

 N
orw

egian c
o

a
st. 

C
ontinuous m

easurem
ents 

are m
ade 

on p
a
rtic

u
la

te
 m

atter, 
n
u
trie

n
ts 

and tem
p

eratu
re, 

w
hereas 

prim
ary 

p
ro

d
u
ctio

n
 
in

d
ic

e
s 

are m
easured 

a
t re

g
u
la

r 
in

te
rv

a
ls, 

(in
stitu

te
 
o
f 

M
arine R

esearch
).

1
.1

4 
In

v
e
stig

atio
n
s 

o
f 

o
il p

o
llu

tio
n
 
in

 N
orw

egian w
aters by an

aly
sis 

o
f 

selected
 aro

m
atic 

and 
su

lfu
raro

m
atic h

y
d
ro

carb
o
n
s 

and a
iso

 d
eterm

in
atio

n
 of 

to
ta

l h
y
d
ro

carb
o
n 

co
n
ten

t 
in
 
cases 

o
f heavy p

o
llu

tio
n

. 
T

he 
fo

llo
w

in
g

 
p
ro

je
cts have b

een 
o

p
erated

. 
M

o
n
ito

rin
g
 o

f 
th

e N
orth 

S
ea on 

a sectio
n

 
betw

een F
edje

 
and S

h
etlan

d
 

5 
tim

es, 
4 

sta
tio

n
s 

each
 tim

e. 
M

o
n
ito

rin
g
 o

f 
F

en
B

fjo
rd

en
, 

re
c
ip

ie
n
t 

o
f w

aste w
ater from

 a p
etro

leu
m
 re

fin
e
ry

, 
5 

tim
es,

4 
sta

tio
n
s 

each
 tim

e. 
P

etro
leu

m
 h

y
d
ro

carb
o
n
s 

in
 

sed
im

en
ts 

and b
en

th
o
s in

 
th

e B
aren

ts 
S

ea. 
M

ussel-w
atch fo

r p
etro

leu
m
 h

y
d
ro

carb
o
n
s 

in
 B

y
fjo

rd
en

, 
B

ergen. 
M

o
n

ito
rin

g
 o

f 
co

n
tro

lled
 
d
isch

arg
es 

o
f 

o
ily

 w
aste w

ater from
 o

il 
in

sta
lla

tio
n

s 
in
 th

e N
orth S

ea. 
(in

stitu
te
 

o
f M

arine R
esearch

).

1
.1

5 
M

o
n
ito

rin
g
 o

f 
th

e 
p
elag

ic, ta
r c

o
n
c
en

tra
tio

n
s 

in
 th

e w
ater o

ff th
e

- 
N

orw
egian 

c
o

a
st 

from
 S

k
ag

errak 
to
 

th
e 

B
aren

ts 
S

ea. 
T

he p
ro

je
c
t is 

a c
o
n
trib

u
tio

n
 
to
 

IG
O

SS P
ilo

t P
ro

je
c
t 

on M
arine 

P
o

llu
tio

n
 

(P
etro

leu
m

) 
M

o
n

ito
ring

 u
n
d
er G

IFM
E, 

G
lobal 

In
v

e
stig

a
tio

n
 
o
f P

o
llu

tio
n
 
in
 th

e M
arine 

E
nvironm

ent. 
(in

s
titu

te
 o

f M
arine R

esearch
).

1
.1

6 
F

ate 
an

d 
e
ffe

c
ts 

o
f o

il h
y

d
ro

carb
o

n
s 

in
 

sh
allo

w
 w

ater 
sandy area. 

M
arine 

sed
im

en
ts m

ay a
ct as 

o
in

k
s 

fo
r o

il h
y

d
ro

carb
o

n
s, 

an
i 

organism
s

liv
in

g
 in

 
sh

allo
w
 w

ater B
edim

ents m
ay en

co
u
n
ter h

y
d
ro

carb
o
n
 le

v
e
ls w

hich 
are h

ig
h
er th

an
 
th

o
se 

o
f th

e w
ater ab

o
v
e, 

and w
hich re

fle
c
t 

th
e 

in
p
u
ts 

o
v
er a lo

n
g
 tim

e
. 

A 
B

tudy o
f accu

m
u

latio
n
 and b

io
tran

sfo
rm

atio
n
 

o
f o

il 
h
y
d
ro

carb
o
n
s 

in
 
a b

en
th

ic 
en

v
iro

n
m

en
t, 

and 
th

e 
e
ffe

c
ts 

on th
e 

e
x
istin

g
 

o
rg

an
ism

B
, 

io
 

m
ade 

in
 a lo

n
g

-term
 ex

p
erim

en
t, 

in
 w

hich 
o
il h

y
d
ro

carb
o
n
s 

are p
e
rio

d
ic

a
lly

 
in

tro
d
u
ced

 
to
 th

e 
w

ater 
above an a

rtific
a
lly

 en
clo

sed
 

sandy bottom
 
a
t 

B m
 d

ep
th

, 
(in

stitu
te
 
o
f M

arine R
esearch

, 
U

n
iv

ersity
 

o
f B

ergen and 
In

s
titu

te
 
o
f M

arine R
esearch

, 
B

erg
en

).
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2. 
L

ab
o
rato

ry A
ssays

2
.1

 
S

p
ecific 

b
io

lo
g
ic

a
l 

program
m

es 
re

la
te

d
 to

 
th

erm
al 

e
ffe

c
ts w

ere 
carried

 
o
u
t 

on m
o
rtality

, 
grow

th, 
food u

p
tak

e, 
h

atch
in

g
 su

ccess 
and developm

ent
in
 com

m
ercially im

p
o
rtan

t 
fish

 and 
sh

e
llfish

 
sp

ecies. 
(B

io
lo

g
ical 

S
tatio

n
 

F
lo

d
ev

ig
en

).

2
.2

 
B

ehaviour 
o
f cod 

in
 w

ater w
ith

 g
rad

ien
ts 

of 
th

e 
so

lu
b

le 
frac

tio
n
s 

of 
E

k
o
fisk

 crude 
o
il w

as 
stu

d
ied

 in
 a sp

ecial 
co

n
stru

cted
 aquarium

.
(B

io
lo

g
ical 

S
tatio

n
 F

lo
d

ev
ig

en
).

2
.3

 
S

tudy o
f e

ffe
c
ts 

o
f w

ater w
ith

 
so

lu
b

le 
fra

c
tio

n
s 

o
f crude 

o
il w

as 
c
a
rrie

d
 o

u
t 

on d
ilu

te
d
 n

a
tu

ra
l 

p
o
p
u
latio

n
s 

o
f p

h
y

to
p

lan
k

to
n
 and in

c
u
ltu

re
s 

o
f 

sin
g
le 

sp
ecies. 

(B
io

lo
g
ical 

S
tatio

n
 F

lo
d
ev

ig
en

).

2
.4

 
W

ith fin
an

c
ial 

su
p
p
o
rt 

from
 T

he N
orw

egian M
arine P

o
llu

tio
n
 R

esearch 
and M

o
n
ito

rin
g
 Program

m
e, 

a new
 p

ro
je

ct 
on 

su
b
-leth

al 
e
ffec

ts 
o
f th

e
w

ater 
so

lu
b
le 

fra
c
tio

n
 o

f crude 
o
il 

in
 th

e flo
u
n
d
er w

as 
in

itia
te

d
. 

So 
fa

r w
ork h

as been co
n
cen

trated
 on th

e b
u

ild
in

g
 up lab

o
rato

ry
 fa

c
ilitie

s
 

fo
r co

n
tro

lled
 lo

n
g
-term

 ex
p

erim
en

ts, 
(in

stitu
te
 
o
f M

arine 
B

iology and 
L

im
nology, 

U
n
iv

ersity
 o

f O
slo

).

2
.5

 
In

v
estig

atio
n
 o

f th
e 

in
flu

en
ce 

o
f cru

de 
o
il 

and 
o

il 
d

isp
ersan

ts 
are 

b
ein

g
 co

n
tin

u
ed

 on 
zo

o
p
lan

k
to

n
, 

e
sp

ec
ially

 sea-u
rch

in
 larv

ae,
fish

 larv
ae, 

and copepods. 
(U

n
iv

ersity
 o

f T
ro

m
sc,In

stitu
te 

o
f B

iology 
and G

eology).

2
.6

 
R

outine b
io

assay
s 

in
clu

d
e 

a
lg

al 
grow

th p
o

te
n

tia
l, 

and fish
 and phyto­

p
lan

k
to

n
 te

sts 
fo

r acu
te 

to
x
ity

. 
P

o
llu

tio
n
 lo

ad
 
o
f d

eg
rad

ab
le 

o
rg

an
ics,

n
u

trie
n

ts 
and o

th
er p

o
llu

tan
ts h

as 
been calcu

lated
 fo

r 
sev

eral fjo
rd

 
re

c
ip

ie
n
ts, 

and th
e 

e
ffe

c
ts 

o
f en

v
iro

nm
en

tal 
stre

sse
s 

from
 d

iffe
re

n
t 

ty
p

es 
o
f th

erm
al pow

er p
lan

ts have been p
red

icted
. 

(T
he N

orw
egian In

stitu
te
 

o
f 

W
ater R

esearch
).

2
.7

 
A
 re

p
o
rt 

on th
e 

p
o
ssib

ilitie
s 

and problem
s 

in
 re

c
irc

u
la

tio
n
 o

f m
u

n
icip

al 
w

aste w
ater th

ro
u
g
h
 b

io
lo

g
ic

a
l 

system
s h

as 
been fin

ish
e
d
. 

A review
o
f so

u
rces, 

le
v
els 

and 
e
ffe

c
ts 

o
f h

alo
g

en
ated

 h
y
d
ro

carb
on

s h
as been p

rep
ared

 
as w

ell 
as 

a rev
iew

 o
f e

x
istin

g
 d

ata on cadm
ium

 and PCB in
 m

arine w
aters, 

b
io

ta
 and 

sed
im

en
ts 

o
f N

orw
ay. 

(T
he N

orw
egian In

stitu
te
 
o
f W

ater R
esearch

).

2=8 
A

ccum
ulation and m

etabolism
 o

f p
h

en
an

th
ren

e 
in
 c

o
a
lfish

 
(G

adus v
ire

n
s) 

h
as 

been stu
d

ied
 u

sin
g
 carb

o
n
-1

4
 la

b
e
lle

d
 p

h
en

an
th

ren
e. 

It w
as 

found 
th

a
t 

carb
o
n
-14

 accum
ulated ra

p
id

ly
 in

 th
e 

liv
e
r, 

m
uscle and g

allb
lad

d
er.

S
even m

etab
o
lites 

o
f p

h
en

an
th

ren
e w

ere 
iso

la
te

d
 from

 th
e g

allb
lad

d
er and 

th
e u

rin
e and 

id
e
n
tifie

d
. 

(in
stitu

te
 

o
f M

arine R
esearch

).

2=9 
C

om
parative 

accu
m

u
latio

n
 and 

d
ep

u
ratio

n
 in

 b
lu

e m
ussel 

(M
y

tilu
s 

ed
u
lis) 

and 
sand m

ussel 
(D

o
sin

ia ex
o

leta) 
d
u
rin

g
 lo

n
g
 term

 co
n
tin

u
o
u
s exposure 

to
 d

iffe
re

n
t re

a
lis

tic
 
le

v
e
ls 

o
f aro

m
atic h

y
d
rocarb

o
n
s 

ex
tracted

 from
 

N
orth S

ea cru
de 

o
il. 

(in
stitu

te
 o

f M
arine R

esearch
).
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POLAND

(G
. 

O
kozotow

icz)

In
 

1978 P
o
lish

 
in

stitu
te

s 
c
a
rrie

d
 

o
u
t 

in
 

th
e 

P
o

lish
 

ex
clu

siv
e 

fish
in

g
 

zone 

o
f 

th
e 

B
altic S

ea 
in

v
e
stig

a
tio

n
s 

o
f 

th
e 

fo
llo

w
in

g 
p
aram

eters re
la

te
d
 

to
 w

ater 

p
o

llu
tio

n
:

M
eteo

ro
lo

g
ical 

co
n
d
itio

n
s, 

w
in

d
-d

riv
en

 cu
rren

ts, 
w

ater 
tem

p
eratu

re, 
sa

lin
ity

, 

oxygen 
co

n
cen

tratio
n
, 

p
h
o
sp

h
ate, 

to
ta

l 
phosphorus, 

o
rg

an
ic 

phosphorus, 

n
itra

te
, 

n
itrite

, 
to

ta
l 

n
itro

g
en

, 
am

m
onia, 

u
rea, 

a
lk

a
lin

ity
, 

pH
, 

perm
anganate 

o
x
id

a
b
ility

, 
BO

D
, 

H
g, 

P
b, 

C
d, 

C
u, 

Z
n, 

F
e, 

ED
D

T, 
p.p-D

D
T

, 
p
.p

6
- D

D
E, 

p
.p

*
- D

D
D

, 

petroleum
 h

y
d
ro

carb
o
n
s, 

tu
rb

id
ity

 and 
w

ater 
tran

sp
aren

cy
.

In
 ad

d
itio

n
, 

in
v

e
stig

a
tio

n
s 

w
ere 

carried
 

out 
on 

prim
ary 

p
ro

d
u
ctio

n
 

and 

ch
lo

ro
p
h
y
ll 

"a", 
p
h
y
to

p
lan

k
to

n
, 

zo
o

p
lan

k
to

n
, 

ich
th

y
o
p
lan

k
to

n
, 

m
acrozoobenthos, 

b
en

th
ic m

eiofauna. 
E

x
p
erim

en
tal 

in
v
estig

a
tio

n
s 

on 
th

e 
in

flu
en

ce 
o
f 

p
etro

leu
m

 

hydrocarbons on C
rangon 

crangon
 w

ere aiso
 
c
a
rrie

d
 
o
u
t.

P
o

rtu
g

al
» 

I
(M

. 
E

. 
M

ergulhào 
and C

. 
L

im
a)

IN
STITU

TO
 N

A
CIO

N
A

E D
E IN

V
ESTIG

A
CA

O
 D

A
S PESC

A
S, 

S
ecretaria

 de E
stado dae 

P
escas M

in
istério

 
da A

g
ricu

ltu
ra e 

P
escas

S
tudy o

f 
estu

arin
e p

ro
cesses 

in
 th

e 
Sado

O
b
jectiv

e - to
 d

eterm
in

e 
th

e 
e
ffe

c
ts 

o
f w

ater m
ixing and m

ovem
ent 

in
 th

e 

fre
sh

/sa
lt w

ater tra
n

sitio
n
 

zone 
on th

e 
d

istrib
u

tio
n
 o

f chem
ical 

p
aram

eters.

S
tu

d
ies 

o
f p

h
y

to
p

lan
k

to
n
 
in
 th

e T
ejo 

estu
ary

.

S
tu

d
ies 

o
f p

h
y
sical 

and 
ch

em
ical p

aram
eters 

o
f 

sea w
ater in

 re
la

tio
n
 to

 

th
e 

spaw
ning and 

developm
ent 

areas 
o
f S

ard
in

a p
ilch

ard
u
s 

(V
.) 

on th
e 

P
o
rtu

g
u
ese 

coaB
t 

betw
een C

abo 
da R

oca and P
onta da A

rrifan
a.

S
tu

d
ies 

o
f p

h
y
sical 

and 
ch

em
ical 

p
aram

eters 
o
f sea w

ater round C
ape 

C
arv

o
eiro

.
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G
A

BIN
ETE DA AREA D

E SIK
E

S, 
P

resid
ên

cia do C
onselho

Q
u
ality

 co
n
tro

l 
stu

d
ies 

o
f in

d
u

stria
l 

e
fflu

e
n
ts 

in
 th

e 
S

in
es reg

io
n

.

S
tudy o

f p
h
y
sical, 

chem
ical and h

io
lo

g
ical 

p
aram

eters 
o
f w

ater in
 th

e 
co

astal 
zone 

o
f S

in
es.

SERVTCO D
E ESTTIDOS IO

 A
M

BIEN
TE, 

S
e
cre

ta
ria

 de E
stado 

do 
O

rdenam
ento 

F
isico

, 
R

ecursos H
id

rico
s 

e A
m

biente, 
M

in
istério

 da H
ab

itacâo 
e 

O
bras 

P
d
b
licas.

S
tu

d
ies 

o
f aq

u
atic 

p
o

llu
tio

n
 in

 th
e 

Sado 
estu

ary
; 

c
h
a
ra

c
teriza

tio
n
 o

f 
th

e w
ater m

asses, 
c
irc

u
la

tio
n
, 

d
isp

ersio
n
, 

n
u

trien
t 

sa
lts and lev

els 
o
f to

x
ic m

etals.

S
tudy o

f th
e G

uadiana estu
ary

F
ield

 m
easurem

ents 
o
f 

sa
lin

ity
, 

tem
p
eratu

re, 
cu

rren
ts, 

d
isso

lv
ed
 

oxygen, 
suspended m

aterial and n
u
trien

t 
sa

lts.

S
tudy o

f th
e 

im
pact 

o
f th

e 
th

erm
al 

e
le

c
tric

 
p
lan

t 
a
t 

S
etd

b
al.

M
easurem

ents 
o
f p

h
y
sical-ch

em
ical p

aram
eters 

o
f 

sea w
ater and o

f b
io

lo
g
ical 

p
aram

eters.

S
tudy o

f th
e 

im
pact 

o
f th

e th
erm

al 
e
le

c
tric

 
p
lan

t a
t A

v
eiro

, 
in
 co

llab
o
r­

atio
n
 w

ith
 CNEXO.

COM
ISSAO NACIONAL DO A

M
BIEN

TE

E
nvironm

ental 
stu

d
y
 o

f th
e T

ejo 
estu

ary
.

CENTRO D
E G

EO
FISIC

A
 DAS IJN

IY
ERSID

A
D

ES PE LISB
O

A
, 

O
ceanographic 

G
roup 

H
ydrodynam

ics 
o
f th

e 
Sado 

estu
ary

.

S
y
stem

atic m
easurem

ents 
o
f cu

rren
ts, 

tem
p

eratu
re and sa

lin
ity

.

C
ircu

latio
n
 and u

p
w

ellin
g
 in

 P
o

rtu
g

u
ese 

co
astal w

aters.

O
ceanographic 

c
ru

ise
s, 

m
oored reco

rd
in

g
 cu

rren
t m

eters 
and te

le
-d

e
te

c
tio

n
 

o
f 

su
rface 

cu
rren

ts 
in
 th

e C
abo 

C
arvoeiro 

- C
abo M

ondego 
and C

abo E
sp

ich
el - 

S
in

es reg
io

n
s.

CO
M

ISSAO EX
ECU

TIV
A
 DO P0LÏG

N
0 D

E A
CU

STICA
 SUBM

ARINA DOS A
ÇO

RES, 
E

stado M
aior 

G
eneral das F

o
rças A

rm
adas

T
ele-d

etectio
n
 stu

d
ies 

in
 su

p
p

o
rt 

o
f th

e tunny fish
ery

 in
 A

çores reg
io

n
.

T
agus R

iv
er E

stu
ary

, 
m

ercury p
o
llu

tio
n
 m

o
n

ito
rin

g
 in

 w
ater.

P
o
rtu

g
u
ese B

each E
stu

ary
, 

n
u
trie

n
ts, 

m
etals, 

n
o
n
-p

o
lar hydrocarbons,

E
. 

c
o
li 

in
 w

ater and 
sed

im
en

ts.

P
aper m

iii p
o

llu
tio

n
 m

o
n
ito

rin
g
 o

f C
eln

o
rte p

ap
er m

iii 
e
fflu

e
n
t 

and 
co

astal w
aters. 

M
ercury p

o
llu

tio
n
 m

o
n

ito
rin

g
 o

f A
veiro 

(R
iv

er V
ouga 

E
stu

ary
).
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F
lo

res 
and 

S
ta. 

M
aria Islan

d
s 

(A
ço

res) 
- 

in
v
en

to
ry

 o
f th

e 
chem

ical 
and 

b
io

lo
g

ic
al p

aram
eters p

e
rtain

in
g
 to

 
th

e m
o

n
ito

rin
g
 of m

arine 
p
o
llu

tio
n
 in

 
areas 

o
f 

open 
B

ea 
(w

ater).

M
adeira Islan

d
 - M

arine 
p
o
llu

tio
n
 m

o
n

ito
rin

g
 fo

r th
e 

ev
alu

atio
n
 o

f 
p
o
llu

tio
n
 by dum

ping o
f in

d
u
stria

l 
w

astes 
in
 th

e 
areas 

o
f M

adeira from
 

th
e N

orth E
urope 

and from
 th

e M
ed

iterran
ean

 S
ea.

• 
SCOTLAND 

(A
. 

D
. 

M
cIn

ty
re)

1
. 

S
h
e
llfish

 
and 

p
u
b
lic 

h
ealth

 
.

A 
serv

ice g
iv

in
g
 
ad

v
ice 

on 
p
u
rific

a
tio

n
 and 

fo
r 

an
aly

sis 
o
f sh

e
llfish

 and 

w
ater 

fo
r 

selected
 
p

o
llu

tio
n
 
in

d
ic

a
to

rs h
as 

been 
m

ain
tain

ed
.

2. 
Sew

age 
-

D
etailed

 
ex

am
in

atio
n
 
o
f 

th
e 

h
y

d
ro

g
rap

h
ic 

and 
b
io

lo
g
ical 

featu
res 

o
f 

th
e 

E
dinburgh 

sew
age 

slu
d

g
e 

dum
ping 

grounds h
as 

co
n

tin
u

ed
. 

T
he 

dum
ping 

o
f sew

age 

slu
d

g
e 

from
 
th

e 
L

o
th

ian
 R

egion 
com

m
enced 

early
 

in
 

1978 and 
th

e 
fo

llo
w

-u
p
 

su
rv

ey
s 

are 
d

esig
n

ed 
to
 
m

o
n
ito

r 
background 

le
v

e
ls 

and 
p
o
ssib

le 
e
ffe

c
ts. 

E
xperim

ents on 

th
e 

enrichm
ent 

e
ffe

c
t 

o
f 

6ew
age 

slu
d
g
e 

on 
th

e 
b

en
th

o
s have 

co
n

tin
u

ed
 

in
 

u
n

d
erw

ater 
cham

bers.

3
. 

M
etals

In
te

rc
a
lib

ra
tio

n
 

T
he D

A
FS 

lab
o

rato
ry
 

co
n
tinu

ed
 

to
 
p

lay
 

a 
sig

n
ific

a
n
t 

ro
le 

in
 

th
e 

IC
ES 

tra
ce
 
m

etal 
in

terco
m

p
ariso

n
 program

m
e 

by 
p

rep
arin

g
 and 

c
irc

u
latin

g
 

tw
o 

sp
ec

ially
 
p

rep
ared

 
referen

ce 
sam

ples 
fo

r a
n

a
ly

sis.

M
o

n
ito

rin
g
 m

etals 
in
 

fish
 

and 
sh

e
llfish
 

M
easurem

ents 
o
f 

selected
 heavy 

m
etals, 

p
a
rtic

u
la

rly
 

m
ercury and 

cadm
ium

, 
in
 
fish

 
and 

sh
e
llfish

 
co

n
tin

u
ed
 

during 

1978. 
T

hese 
took 

acco
u
n
t 

o
f 

p
ro

p
o
sals by IC

E
S 

W
orking G

roups 
on 

b
aselin

e and 

m
o
n
ito

rin
g
. 

S
tu

d
ies 

o
f m

ercury 
le

v
e
ls 

in
 
re

la
tio

n
 

to
 
siz

e
, 

age 
and 

catch
 area 

w
ere 

c
arried

 
o
u
t 

on 
b
lu

e 
w

h
itin

g
, 

do_gfish 
and 

lin
g
. 

R
o
u
tin

e 
m

o
n

ito
rin

g
 o

f 

m
ercury 

in
 

ex
p
o
rted

 
fish

 and 
sh

e
llfish

 
h
as 

co
n
tin

u
ed
 

tw
ice y

early
 
in
 
re

la
tio

n
 

to
 

m
ercury 

c
e
rtific

a
tio

n
.
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M
ussel W

atch Program
m

e 
In
 co

llab
o
ratio

n
 w

ith
 th

e T
orry R

esearch
 S

tatio
n
, 

A
berdeen, 

and th
e D

A
PS F

resh
w

ater L
ab

o
rato

ry
, 

P
itlo

ch
ry

, 
sam

ples 
o
f m

ussels 

from
 about 

100 
site

s 
around th

e 
co

ast 
of 

S
co

tlan
d
 w

ere 
co

llected
 as 

p
art 

of 

a S
co

ttish
 m

ussel w
atch program

m
e.

S
tu

d
ies 

o
f th

e m
arine 

ch
em

istry
 o

f m
ercury have 

co
n
tin

u
ed in

 th
e F

irth
 

o
f F

o
rth

, 
an area w

hich ex
h
ib

its 
above background lev

els 
in
 th

e 
in

n
er p

a
rt. 

O
nce 

ag
ain

 m
ussels w

ere p
laced

 in
 m

oored cages 
a
t 

selected
 p

a
rts 

o
f 

th
e 

riv
e
r 

estu
ary

 to
 assess 

changes 
in
 m

ercury le
v

els w
ith

 tim
e 

and 
sp

ace.

E
x

p
erim

en
tal 

S
tu

d
ies 

D
uring 1978 

"the 
larg

e p
la

stic
 

en
clo

su
res m

oored in
 

T
hum

aig B
ay, 

L
och E

w
e, 

w
ere u

sed to
 
stu

d
y
 th

e m
arine 

ch
em

istry
 o

f trace 

elem
en

ts; 
p
a
rtic

u
la

r a
tte

n
tio

n
 w

as 
p
aid

 to
 

settlem
en

t m
aterial in

 assessin
g

 

th
e ra

te
s 

o
f tra

n
sfe

r o
f arsen

ic, 
lead

 and cadm
ium

 from
 th

e w
ater colum

n to
 

th
e 

sed
im

en
ts.

E
xperim

ents have been done 
in
 tan

k
s 

to
 

determ
ine 

th
e 

e
ffec

ts 
o
f m

ercury 

and 
cadm

ium
 on th

e h
atch

in
g
 tim

es 
and subsequent developm

ent 
of 

th
e 

eggs 
and 

larv
ae 

o
f p

laice 
and 

san
d

eels. 
E

xperim
ents have 

aiso
 been done 

on th
e 

ra
te

 

o
f u

p
tak

e 
of cadm

ium
 by crab

s.

4c 
Q

ii

M
o
n
ito

rin
g 

M
o

n
ito

rin
g fo

r hydrocarbons 
in
 S

co
ttish

 w
aters has been 

planned and ex
ecu

ted
 in

 co
llab

o
ratio

n
 w

ith
 T

orry R
esearch

 S
tatio

n
, 

A
berdeen. 

A
tten

tio
n
 w

as m
ainly fo

cu
ssed

 on selected
 estu

arin
e 

and co
astal areas 

(eg th
e 

F
irth

 o
f F

o
rth

 and 
S

ullom
 V

oe). 
O

ffshore w
ork cen

tered
 

on th
e m

easurem
ent 

of 

background hydrocarbon lev
els 

around o
ffsh

o
re 

in
sta

lla
tio

n
s 

and in
 th

e 
area 

betw
een th

e F
irth

 o
f F

o
rth

 and th
e F

o
rties F

ie
ld

. 
In
 co

llab
o
ratio

n
 w

ith
 

T
orry R

esearch S
tatio

n
, 

sh
e
llfish

 have been m
ain

tain
ed in

 m
oored cages 

in
 

S
ullom

 V
oe 

and exam
ined fo

r p
o
ssib

le 
ta

in
tin

g
.
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E
x

p
erim

en
tal 

stu
d
ies 

T
he 

larg
e 

p
la

stic
 
en

clo
su

res 
a
t 

L
och Ew

e w
ere used 

to
 
in

v
estig

ate 
th

e 
ra

te
 

o
f 

d
eg

rad
atio

n
 o

f o
il, 

b
o

th
 n

a
tu

ra
lly

 and in
 th

e 

p
resen

ce 
o
f a d

isp
ersan

t; 
and 

aiso
 

th
e 

e
ffe

c
t 

o
f o

il 
on th

e p
lan

k
to

n
ic 

ecosystem
. 

E
xperim

ents 
in

 u
n
d
erw

ater 
cham

bers w
ere 

done 
to
 

stu
d
y th

e 
ra

te
 

of 
d

eg
rad

atio
n
 of 

a m
ix

tu
re 

of w
eath

ered
 
o

il 
and 

sedim
ent p

laced
 on th

e bottom
. 

E
xperim

ents w
ere 

done 
in
 tan

k
s 

to
 
in

v
e
stig

a
te 

th
e 

e
ffe

c
t 

o
f w

ater so
lu

b
le 

fra
c
tio

n
s 

o
f 

o
il 

on th
e

h
atch

in
g
 tim

es 
and 

su
b

seq
u

en
t 

developm
ent 

of h
errin

g
 eggs 

and 
larv

ae.

E
xperim

ents 
have 

been 
sta

rte
d
 

to
 

d
etect 

and 
estim

ate 
th

e 
am

ount 
o
f 

a
c
tiv

ity

in
 
fish

 
o
f th

e 
carcin

o
g

en
 
y
ie

ld
in

g
 

enzym
e, 

ary
l 

hydrocarbon h
y
d
ro

x
y
lase.

5* 
T

o
x

icity
 
te

stin
g

E
xperim

ents 
w

ere 
done 

to
 

d
eterm

in
e 

th
e 

to
x
ic

ity
 
o
f 

v
ario

u
s 

su
b
stan

ces 
in

 

co
n

n
ectio

n
 w

ith
 

th
e 

issu
in

g
 
o
f 

lic
en

c
e
s 

to
 

conform
 w

ith
 

req
u
irem

en
ts 

fo
r 

th
e 

D
um

ping a
t S

ea 
A

ct 
197^°

6
. 

D
redging

In
v
e
stig

atio
n
s 

w
ere 

done 
to
 

d
eterm

in
e 

th
e 

e
ffe

c
t 

on 
th

e b
io

ta 
o
f a m

ajor 

d
red

g
in

g o
p
eratio

n
 
in
 

L
och 

R
yan.

7- 
V

ork a
t 

P
itlo

ch
ry

T
he 

six
-m

o
n
th

ly
 

su
rv

ey
 

o
f 

o
rg

an
o

ch
lo

rin
e 

resid
u
es 

in
 

cod, 
w

h
itin

g
, 

p
la

ic
e 

and 
h
errin

g
 

from
 

th
e F

irth
 
o
f C

ly
d
e, 

F
oray F

irth
, 

F
irth

 o
f F

o
rth

 
and 

L
ing 

(o
r 

V
iking) 

B
anks 

w
as 

co
n
tin

u
ed
 

th
ro

u
g
h
 

1978, 
fo

r 
th

e 
la

st 
y

ear. 
Som

e 
sam

pling w
ill 

co
n
tin

u
e 

in
 
fu

tu
re 

y
ears 

in
 

th
e F

irth
 

o
f C

lyde, 
to
 

fo
llo

w
 p

a
rtic

u
la

rly
 

th
e 

tren
d
s 

in
 PC

B
s and 

d
ie

ld
rin

. 
It 

is
 a

n
tic

ip
ate

d
 
th

a
t 

th
e 

la
tte

r w
ill 

be rep
laced

 

as 
a 

m
o

th
-pro

o
fin

g
 a€‘en't 

"by o
th

er 
ch

em
icals, 

in
 
th

e 
hope 

th
a
t 

d
ie

ld
rin

 
co

n
cen

tra­

tio
n
s 

in
 
h

errin
g
 

can 
be 

red
u
ced

 
to
 
v

alu
es 

below
 
0
.0

5
 

r.g/kg.

T
he 

o
rg

an
o
ch

lo
rin

e 
d
ata 

from
 
th

e 
1978 m

ussel 
su

rv
ey
 
o
f 

th
e S

c
o
ttish

 
co

ast 

have 
now

 
been 

exam
ined, 

and 
a 

p
ap

er 
v

as 
p

resen
ted

 
a
t 

th
e 

S
tatu

to
ry
 
K

eelin
g
 
in

 

O
cto

b
er. 

'H
eavy 

m
etal 

an
aly

ses 
in
 

th
e 

liv
e
r, 

kidney 
and 

sp
leen

 
o
f a 

se
rie

s 
o
f 

g
rey

 
se

a
ls cu

lled
 

from
 

th
e 

F
am

e 
Islan

d
s 

in
 

1975 y
ere 

co
m

p
leted

, 
and 

re
p

o
rts 

on 

th
e 

re
su

lts o
f 

b
o
th
 

th
ese 

and 
th

e 
an

aly
ses 

o
f o

rg
an

o
ch

lo
rin

e 
resid

u
es 

w
ere 

a
iso

 

p
resen

ted
 
in
 O

ctober»
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S
edim

ent 
sam

ples 
from

 th
e 

slu
d
g
e 

dum
ping areas 

a
t 

S
t. 

A
bbs H

ead and B
éii 

R
ock in

 th
e F

irth
 
o
f F

o
rth

 have 
been an

aly
sed

 fo
r 

o
rg

an
o
ch

lo
rin

e 
resid

u
es, 

as 
p

a
rt 

o
f 

a program
m

e 
o
f 

in
v
estig

a
tio

n
 in

to
 

th
e 

d
istrib

u
tio

n
 o

f p
o
llu

tan
ts 

in
 

th
e 

area. 
N

ine m
onths 

a
fte

r dum
ping began th

e m
ean co

n
cen

tratio
n
s 

o
f 

d
ie

ld
rin

 and 
to

ta
l HCH had 

in
creased

 ten
fo

ld
 a

t 
th

e 
B

éii R
ock and a sig

n
ific

an
t 

rise
 
in
 th

e HCB co
n
cen

tratio
n
s 

w
as m

easured a
t 

S
t. 

A
bbs H

ead. 
O

ther resid
u
es 

m
easured, 

in
clu

d
in

g
 to

ta
l DDT 

and PC
B

, 
show

ed no 
sig

n
ific

a
n
t 

change.

S
pain

(A
. 

A
lv

arez)

A m
o
n
ito

rin
g
 n

et h
as been 

estab
lish

ed
 
to
 

stu
d

y
 a ran

g
e 

o
f p

aram
eters 

as 
show

n 
in
 th

e 
fo

llo
w

in
g
 ta

b
le

:1
)

C
anariaB

2
) 

3) 
**>

V
igo 

L
a C

oruna 
S

an
tan

d
er

B
athythennogram

s 

T
em

perature 

S
a
lin

ity
 

pHD
isso

lv
ed
 

oxygen 

S
uspended 

m
atter 

C
h
lo

ro
p
h
y
ll 

a
'j Lj

P
ro

d
u

ctiv
ity
 

(C
 

)

N
itra

te
s 

N
itrite

6 

P
h

o
sp

h
ates 

S
ilic

a
te

s

T
ar p

a
rtic

le
s 

C
o
u
lter 

C
o

u
n

ter 
co

u
n

ts

Z
ooplankton 

biom
ass 

L
in

o
fla

g
e
lla

te 
c
y
sts

444444.44444444

B
acterio

lo
g

y

44444444444

4444444444444

44444444

1) 
T

he Islan
d
 
o
f 

T
e
n
e
rife

, 
to
 

th
e 

e
a
st 

o
f 

S
an E

steb
an

, 
m

onthly 
sam

plin
g 

from

0 
to
 

PO
O b

.

2) 
R

ias 
o
f V

igo 
and 

P
o
n
tcv

ed
ra, 

w
eekly 

sam
p
lin

g
.

3
) 

P
ies 

o
f 

A
ro

sa 
and 

H
u
ro

s, 
w

eekly 
sam

p
lin

g
. 

.

*0 
S

an
tan

d
er 

B
ay, 

w
eekly 

sam
p
lin

g
.

In
 
a
d
d
itio

n
, 

in
 
th

e
.Isla

n
d
 
o
f 

T
e
n

e
rife

, 
ta

r 
p
a
rtic

le
 
d
istrib

u
tio

n
 
is 

stu
d
ied

 
in
 

1** 
litto

ra
l 

beaches®
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A
t 

th
e S

econd 
In

te
rn

a
tio

n
a
l 

C
o
n
feren

ce 
on T

oxic D
in

o
flag

ellates 
B

loom
s 

(K
ey B

isk
ay

n
e, 

F
lo

rid
a
, 

U
SA

) 
from

 
O

cto
b

er 
$1 

to
 N

ovem
ber 

197^9 
th

e 
fo

llo
w

in
g

 

p
ap

er 
w

as 
p

resen
ted

: ' "A
 

bloom
 
o
f A

m
phidinium

 
sp

. 
in
 
th

e 
F

ia 
de V

igo 
(NW

 S
p
ain

)" 

by F
. 

J
. 

S
anchez 

and 
S

. 
F

raga,,

In
 

th
e 

In
stitu

to
 

de 
In

v
estig

acio
n
es 

P
esq

u
eras, 

a 
num

ber 
o
f p

o
llu

tio
n

 

stu
d
ies have 

been 
c
a
rrie

d
 

o
u
t 

and 
d

e
ta

ils 
are 

as 
fo

llo
w

s:

1) 
A 

stu
d
y
 h

as been 
conducted 

o
f 

b
io

lo
g
ic

al 
e
ffe

c
ts 

o
f heavy m

etals 
in
 

m
arine 

o
rg

an
ism

s, 
fo

r 
exam

ple, 
C

H
^H

g* 
on S

p
aru

s 
au

rata 
and H

alo
b

atrach
u

s 
d
id

a
c
ty

lu
s, 

and 

C
u 

on M
ugil 

a
u

ra
tu

s, 
P

enaeus k
erath

u
ru

s 
and S

ep
ia 

o
ffic

in
a
lis.,

K
eeping 

m
arine 

o
rg

an
ism

s 
in
 
sea 

w
ater 

w
ith

 
su

b
leth

al 
co

n
cen

tratio
n
s 

o
f CH

^H
g 

and C
u, 

Sp
aru

s 
a
u
ra

ta
 v

as 
seen 

to
 
accu

m
u
late H

g 
in
 a

li 
th

e o
rg

an
es and 

tissu
e
s 

stu
d
ied

»
 

T
he 

m
axim

um
 
co

n
cen

tratio
n
 

w
as 

reach
ed
 
a
fte

r 
80 days 

in
 
liv

e
r 

and 

k
id

n
ey
 

w
ith 

v
alu

es 
o
f 

21 
and 

23 
ppn\/w

et 
w

eight» 
S

im
ilarly

, 
h
isto

p
a
th

o
lo

g
ic

a
l 

a
lte

ra
tio

n
s 

w
ere 

stu
d

ied
 

in
 
d
iffe

re
n

t 
p

a
rts 

o
f th

e 
body» 

M
ugil 

au
ratu

s 

accu
m

u
lates C

u 
in
 
liv

e
r 

(400 ppm
 a

fte
r 

7&
 

d
ay

s) 
w

here 
im

p
o
rtan

t 
p
ath

o
lo

g
ical 

a
lte

ra
tio

n
s 

w
ere 

p
ro

d
u

ced
. 

In
cu

b
atio

n
 
p
erio

d
 
o
f S

ep
ia 

o
ffic

in
a
lis 

is 
a
ffe

c
ted

 

by 
C

u 
and 

sig
n
ific

a
n
t 

co
n
cen

tratio
n
s 

can 
im

pede 
in

cu
b
atio

n
. 

B
io

d
eg

rad
ab

ility
 

o
f 

com
m

ercial 
an

io
n
ic 

d
eterg

en
ts h

as 
been 

stu
d
ied

 
in
 

sea 
w

ater as 
w

ell 
as 

q
u
a
n
tita

tiv
e 

in
flu

en
ce 

o
f G

ram
(-0 

and 
G

ram
(-) 

b
a
c
teria 

in
 
it.

2) O
il 

m
o
n

ito
rin

g
 and 

c
o
n
tro

l 
are 

b
ein

g
 
co

n
tin

u
ed
 

in
 

th
e 

p
o
rt 

and 
bay 

o
f C

ad
iz. 

V
alues go 

from
 

30 ppm
 
in
 
o

u
ter 

w
aters 

to
 

100 ppm
 
in
 

th
e 

in
n
er 

p
a
rts 

o
f th

e 
p
o
ri»

3) 
P

erio
d
ic 

p
e
stic

id
e
 
p
o
llu

tio
n
 
c
o
n
tro

l 
is
 b

ein
g
 c

a
rrie

d
 

on in
 
d
iffe

re
n
t 

sp
ecies 

o
f 

in
te

rtid
a
l 

fau
na 

in
 G

a
lic

ia 
and 

B
asque co

asts»

4) B
iphenyl p

o
ly

ch
lo

red
, 

D
D

T and m
ain lip

id
ic
 

com
ponents have 

been 
stu

d
ied

 
in
 

th
e 

zo
o
p
lan

k
to

n 
sam

ples 
from

 
th

e 
c
ru

ise
 

o
f "G

alicia IW
'in o

rd
er 

to
 
fin

d
 
p
o
ssib

le 

re
la

tio
n

s 
betw

een 
th

e 
co

m
p
o
sitio

n
 
o
f 

th
e 

la
tte

r 
and 

th
e 

q
u
an

tity
 
o
f 

th
o
se 

com
ponents.

5) In
 

th
e 

lab
o
rato

ry
 

o
f 

V
igo, 

ex
p
erim

en
ts 

have 
been 

done 
to
 
stu

d
y
 

th
e 

b
io

­

accu
m

u
latio

n
 
p

ro
cess 

o
f 

PCD
 
in
 c

u
ltu

re
s 

o
f S

keletonem
a 

c
o

sta
tu

s»
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Sw
eden 

(L
. 

T
h
o
rell)

D
ESC

R
IPTIO

N
S OF PRESEN

T 
STA

TE, 
EXCHANGE PRO

CESSES 
AND TRA

NSPO
RT OF M

A
TERIA

L.

M
onitoring

W
ith th

e 
assistan

ce 
o
f C

oast 
G

uard P
erso

n
n

el and v
e
ssels, 

ro
u
tin

e h
y
d
ro

g
rap

h
ical 

o
b
serv

atio
n
s are m

ade 
alo

n
g th

e 
co

ast 
of 

Sw
eden in

 a jo
in

t p
ro

ject 
of th

e N
atio

n
al E

nvironm
ent 

P
ro

tectio
n
 B

oard, 
th

e 
S

w
edish B

oard o
f F

ish
eries 

and 
th

e 
S

w
edish M

eteo
ro

lo
g
ical and H

y
d

ro
lo

g
ical 

In
stitu

te
.

S
ince 

1969 
chem

ical and h
y

d
ro

g
rap

h
ical 

o
b

serv
atio

n
s 

are m
ade 

by th
e N

atio
n
al B

oard o
f F

ish
eries 

in
 o

rd
er 

to
 

stu
d
y th

e 
stag

n
atio

n
 of 

deep w
ater o

f th
e B

a
ltic

. 
R

esearch v
essels 

v
is

it 
th

e B
a
ltic 

and th
e K

atteg
at 

fo
u
r tim

es 
a y

ear. 
D

ata 
o
b
tain

ed
 fo

r 
tem

p
eratu

re, 
sa

lin
ity

, 
a
lk

a
lin

ity
, 

pH
, 

oxygen, 
p
h
o

sp
h
ate, 

to
ta

l phosphorous, 
n
itrite

, 
n
itra

te
, 

am
m

onia, 
to

ta
l n

itro
g
en

, 
silic

a
te

, 
ab

so
rp

tio
n
 a

t 
570 um

, 
hydrogen 

su
lfid

e 
and o

ccasio
n
ally

 ch
lo

ro
p
h
y
ll, 

o
il, 

u
rea n

itro
g
en

, 
to

ta
l 

o
rg

an
ic 

carbon and tritiu
m

.

In
 
stu

d
ies 

of 
th

e 
G

ulf o
f B

o
th

n
ia sim

ilar d
ata are 

o
b
tain

ed
 

tw
ice 

a y
ear.

S
tu

d
ies 

o
f co

astal dynam
ics, 

exchange p
ro

cesses 
and 

p
atch

in
ess 

in
 S

w
edish w

aters

(U
n

iv
ersity

 o
f G

othenburg)

F
erm

en
tatio

n
 o

f m
ethane 

in
 m

arine 
sedim

ents

(U
n

iv
ersity

 o
f G

othenburg)

M
arine 

carb
o

n
ate 

sedim
entology

(U
n

iv
ersity

 o
f U

ppsala)

T
he 

im
portance 

o
f b

io
lo

g
ical m

aterial fo
r m

arine 
sed

im
en

tatio
n

(U
n

iv
ersity

 o
f L

uleâ)

M
arine 

g
eo

lo
g
ical 

in
v

estig
atio

n
s 

in
 th

e B
a
ltic and th

e 
m

arine 
areas 

on th
e 

S
w

edish w
est 

co
ast

(U
n
iv

ersity
 o

f ’S
tockholm

)

N
itro

g
en

 fix
a
tio

n
 and p

h
o
to

sy
n
th

esis 
in

 b
lu

e-g
reen

 alg
ae

(U
n
iv

ersity
 o

f G
othenburg)

S
tu

d
ies 

on th
e n

u
tritio

n
a
l p

h
y
siolo

g
y
 o

f b
en

th
ic 

m
u
ltic

e
llu

lar m
arine alg

ae__________________________

(U
n

iv
ersity

 o
f U

ppsala)
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THE W
EST COAST

In
v

estig
atio

n
s 

o
f 

th
e b

alan
ce 

o
f w

ater and m
atter in

 
n

o
rth

ern
 K

atteg
at

D
eterm

in
atio

n
 o

f th
e b

alan
ce 

o
f w

ater and m
atter in

 n
o

rth
ern

 
K

atteg
at 

and p
rep

aratio
n
 o

f m
ixed ro

u
tin

es 
fo

r an o
u
tsea 

m
o
n
ito

rin
g
 program

.
(N

atio
n
al B

oard o
f F

ish
eries)

T
he w

est-co
ast p

ro
.ject-p

elag
ic

In
v

estig
atio

n
 o

f 
th

e 
stru

c
tu

re
 

and tran
sp

o
rt 

o
f energy 

w
ith

in
 th

e 
p
elag

ic 
ecosystem

 o
f th

e 
G

u
llm

arsfjo
rd

.
(N

atio
n
al B

oard o
f F

ish
eries)

G
row

th and 
co

n
d
itio

n
s 

fo
r grow

th o
f fish

 in
 riv

e
r m

ouths

(U
n
iv

ersity
 o

f U
ppsala)

M
olluscs 

in
 th

e n
o
rth

ern
 A

tlan
tic, 

ecology and taxonom
y

(U
n
iv

ersity
 of G

othenburg)

THE OBESUM
)

S
tu

d
ies 

o
f 

th
e m

aterial b
alan

ce 
in
 th

e 
O

resund

C
alcu

latio
n
 of 

th
e 

tran
sp

o
rt 

o
f m

aterial betw
een th

e 
B

a
ltic and 

th
e 

S
kagerrak w

ith
in
 th

e 
fram

ew
ork o

f a jo
in

t 
D

anish-S
w

edish p
ro

jec
t.

(U
n
iv

ersity
 of L

und)

THE BA
LTIC

T
ran

sp
o
rt 

o
f m

aterial 
in
 th

e H
im

m
erfjard

S
tudy o

f h
y
d
ro

g
rap

h
ic p

aram
eters and th

e 
tran

sp
o
rt 

o
f m

aterial 
in
 th

e H
im

m
erfjârd

 in
 co

n
n
ectio

n
 w

ith
 a sy

stem
-eco

lo
g
ical 

in
v

e
stig

a
tio

n
 c

a
rrie

d
 o

u
t a

t 
th

e A
skö L

ab
o
rato

ry
.

(S
w

edish M
eteo

ro
lo

g
ical and H

y
d
ro

lo
g
ical In

stitu
te

)

T
he A

land 
Sea

C
alcu

latio
n
 o

f th
e 

tran
sp

o
rt 

o
f m

aterial and w
ater betw

een 
th

e 
G

ulf 
o
f B

o
th

n
ia and th

e B
a
ltic P

ro
p
er in

 co
o
p
eratio

n
 

w
ith

 th
e 

In
stitu

te
 

o
f M

arine P
o
llu

tio
n
 in

 H
elsin

k
i.

(S
w

edish M
eteo

ro
lo

g
ical and H

y
d
ro

lo
g
ical In

stitu
te

)

H
ydrochem

ical 
in

v
e
stig

a
tio

n
 in

 th
e 

G
ulf o

f B
othnia

C
alcu

latio
n
 of 

th
e 

chem
ical b

alan
ce 

in
 th

e 
G

ulf o
f B

othnia 
by sam

pling and an
aly

sis 
o
f h

y
d
ro

g
rap

h
ic-ch

em
ical p

aram
eters 

in
 th

e w
in

ter p
erio

d
.

(N
atio

n
al B

oard o
f F

ish
e
ries) 

-

E
xchange p

ro
cesses a

t 
th

e 
sed

im
en

t-w
ater in

te
rfa

ce
 
in
 th

e 
B

a
ltic 

In
v
estig

atio
n
 o

f 
th

e 
tran

sp
o
rt and exchange p

ro
cesses 

in
 

sedim
ent and n

ear-b
o
tto

m
 w

ater o
f phosphorous, 

n
itro

g
en

,
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oxygen, 
su

lp
h

u
r, 

hydrogen, 
iro

n
 and m

anganese hy m
odel 

sim
u

latio
n
 in

 
th

e n
a
tu

ral 
environm

ent.
(U

n
iv

ersity
 o

f S
tockholm

)

In
v
estig

atio
n

s 
on tu

rn
o

v
er 

o
f w

ater in
 th

e B
altic 

and research
 on p

h
y
sical 

oceanography______________

(U
n
iv

ersity
 o

f G
othenburg)

N
um

erical m
odel 

o
f 

th
e B

a
ltic

B
evelopm

ent 
o
f a n

u
m

erical m
odel 

o
f 

th
e 

estu
arin

e 
c
ircu

la
tio

n
 

o
f th

e B
a
ltic 

in
 o

rd
er to

 
stu

d
y p

h
y

sical p
ro

cesses 
im

p
o
rtan

t 
to
 

th
e 

ecosystem
.

(in
tern

a
tio

n
a
l M

etero
lo

g
ical 

In
stitu

te
, 

U
n
iv

ersity
 o

f 
S

tockholm
)

S
tu

d
ies 

on th
e p

re
cip

itatio
n
 over th

e B
altic

D
eterm

in
ation

 o
f m

onthly v
alu

es 
o
f p

re
cip

itatio
n
 o

v
er th

e .
B

a
ltic 

1951-1970 and 1975-1976.
(S

w
edish M

etero
lo

g
ical and H

y
d
ro

lo
g
ical 

In
stitu

te
)

BIO
LO

G
ICA

L EFFEC
TS OF PO

LLU
TIO

N
 

THE N
EST COAST 

B
en

th
ic 

ecosystem
s

S
tudy o

f th
e 

e
ffe

c
ts 

o
f changes 

in
 w

ater q
u
ality

 on h
ard and 

so
ftb

o
tto

m
 ecosystem

s 
in
 th

e K
atteg

at 
and th

e 
S

kagerrak as w
ell 

as 
lo

n
g
 term

 dynam
ic p

ro
cesses w

ith
in

 b
en

th
ic ecosystem

s.
S

tudy o
f h

ard
 bottom

s by SCUBA tech
n
iq

u
e.

(T
he K

ristin
eb

erg
 M

arine B
io

lo
g
ical 

S
tatio

n
)

T
he 

ecosystem
 o

f sh
allo

w
 m

arine 
so

ft bottom
s

E
v
alu

atio
n
 o

f 
th

e im
portance 

o
f d

iffe
re

n
t 

sh
allo

w
 so

ft 
bottom

s 
as reso

u
rces 

o
f n

u
tritio

n
 and stu

d
y
 o

f 
th

e 
cau

ses 
fo

r d
ifferen

ces betw
een an u

n
p
o
llu

ted
 and a p

o
llu

ted
 area. 

(U
n
iv

ersity
 o

f G
othenburg)

E
ffects 

o
f dredge 

d
isp

o
sal

In
v
estig

atio
n
 o

f bottom
fauna b

efo
re and a

fte
r dredge 

d
isp

o
sal 

in
 a fio

rd
 a

t 
th

e w
est 

co
ast 

o
f Sw

eden.
(S

w
edish W

ater and A
ir P

o
llu

tio
n
 R

esearch
 L

ab
o

rato
ry

)

O
rganic p

o
llu

tio
n
s 

in
 co

astal w
aters

S
urvey o

f th
e 

o
ccu

rren
ce 

o
f lig

n
in

 and o
il in

 S
w

edish m
arine 

w
aters. 

D
evelopm

ent 
o
f a m

ethod 
to
 determ

ine 
aro

m
atic 

su
b

stan
ces 

in
 seaw

ater.
(U

n
iv

ersity
 o

f G
othenburg)

E
coto

x
ico

lo
g

ical 
stu

d
ies 

in
 th

e m
arine 

environm
ent

S
tudy o

f th
e 

to
x
ic

ity
 o

f m
ix

tu
res 

o
f heavy m

etals, 
su

rfactan
ts 

and p
e
stic

id
es 

fo
r m

arine 
an

im
als. 

S
p
ecially

 su
b

leth
al and ch

ro
n

ic 
e
ffe

c
ts. 

In
flu

en
ce 

o
f 

sa
lin

ity
 and o

th
er en

v
iro

n
m

en
tal fa

c
to

rs. 
(T

he K
ristin

eb
erg

 M
arine B

io
lo

g
ical S

tatio
n
)
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E
ffects 

o
f heavy m

etals 
on a so

ft-b
o
tto

m
 ecosystem

S
tudy o

f lo
n
g
-ran

g
e 

e
ffec

ts 
of 

low
 co

n
cen

tratio
n
s 

of 
heavy m

etals 
in
 a m

odel 
of a so

ft-b
o
tto

m
 ecosystem

.
(B

rack
ish

 W
ater T

oxicology L
ab

o
rato

ry
, 

N
atio

n
al S

w
edish 

E
nvironm

ent P
ro

tectio
n
 B

oard)

M
echanism

s 
o
f co

n
tro

l and dynam
ics 

in
 th

e b
io

lo
g
ical 

tu
rn

o
v
er of n

itro
g
en

 in
 m

arine 
sedim

ents 
and bottom

 w
ater

D
istu

rb
an

ces 
caused by 

sed
im

en
tatio

n
 o

f heavy o
ils, 

dum
ping and d

red
g
in

g
.

(U
n

iv
ersity

 of 
G

othenburg)

THE BA
LTIC

B
io

lo
g
ical m

o
n

ito
rin

g
, 

th
e B

a
ltic P

ro
p
er

S
tudy o

f how
 th

e 
ecosystem

 in
 a co

astal 
area of 

th
e B

altic 
is 

affected
 by n

a
tu

ral and an
th

ro
p

o
g

en
ic 

changes 
in

 w
ater q

u
a
lity

.

D
ynam

ics 
and energy flow

 o
f 

th
e B

a
ltic 

ecosystem
. 

S
tudy o

f 
th

e biom
ass 

and th
e 

p
ro

d
u

ctio
n
 of p

h
y

tal, 
p

elag
ic 

and b
en

th
ic 

organism
s 

and fish
. 

C
o

rrelatio
n
 of fin

d
in

g
s w

ith
 d

ata on 
cu

rren
ts, 

tem
p

eratu
re 

and chem
ical p

ro
p
erties 

o
f th

e w
ater.

(T
he A

skö L
ab

o
rato

ry
, 

U
n
iv

ersity
 of 

S
tockholm

)

In
v
estig

atio
n
 in

 th
e H

im
m

erf,jard

S
tudy o

f 
th

e 
dynam

ic p
ro

cesses 
of 

th
e 

p
elag

ic 
ecosystem

 
on d

iffe
re

n
t 

stag
es 

o
f th

e p
ro

d
u
ctio

n
 cy

cle.
R

elatio
n
 o

f th
e p

ro
d
u
ctio

n
 o

f 
th

e p
elag

ic 
ecosystem

 to
 

th
e p

ro
d
u
ctio

n
 o

f th
e bottom

 ecosystem
 and its

 
im

portance 
fo

r th
e 

oxygen co
n

ten
t 

o
f th

e bottom
 w

ater and th
e 

re
c
irc

u
la

tio
n
 of n

u
trien

ts w
ith

in
 th

e 
system

.
(T

he A
skö L

ab
o
rato

ry
) 

_

L
ong-range 

e
ffe

cts 
o
f o

il p
o

llu
tio

n
 in

 a co
astal area

S
urvey o

f an o
il d

isch
arg

e 
(T

h
esis) 

in
 a co

astal area, 
in
 o

rd
er to

 g
iv

e 
a b

asis 
fo

r fu
tu

re 
d
ecisio

n
s 

on research
 

and reco
n

stru
ctio

n
 w

ork.
(U

n
iv

ersity
 of 

S
tockholm

)

N
itro

g
en

 fix
a
tio

n
 in

 b
lu

e-g
reen

 alg
ae 

in
 b

rack
ish

 w
ater

D
em

onstration o
f p

o
ssib

le 
changes 

in
 th

e 
stru

c
tu

re
 

and 
fu

n
ctio

n
 o

f th
e p

o
p
u
latio

n
 o

f p
h
y
to

p
lan

k
to

n
, 

p
a
rtic

u
la

rly
 

co
n
cern

in
g n

itro
g
en

 fix
atio

n
, 

due 
to
 

d
isch

arg
es 

o
f 

sew
age 

and co
o
lin

g
 w

ater.
(U

n
iv

ersity
 o

f U
ppsala)

O
b
serv

atio
n
s 

o
f th

e 
e
ffe

c
ts 

on m
arine 

organism
s 

of 
co

o
lin

g
 

w
ater from

 n
u
clear pow

er p
la

n
ts.

(N
atio

n
al 

S
w

edish E
nvironm

ent P
ro

tectio
n
 B

oard)
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D
EV

ELO
PM

EN
T 

OF 
M

ETHODS 
FO

R 
IN

V
ESTIG

A
TIO

N
S

R
em

ote 
sen

se 
a
n

a
ly

sis 
o
f b

io
lo

g
ica

l-e
c
o
lo

g
ic

a
l 

p
aram

eters 
in
 
th

e 
a
q
u
a
tic

 
en

v
iro

n
m

en
t_______________________________________

D
evelofjm

ent 
o
f m

ethods 
T

or 
in

v
e
stig

a
tio

n
s 

o
f w

ater 
q
u
a
lity

 
in
 en

v
iro

n
m

en
tal 

and 
m

arin
e 

e
c
o
lo

g
ic

al 
research

. 
(U

n
iv

e
rsity

 
o
f 

S
to

ck
h
o
lm

)

M
ethods 

fo
r 

in
v
e
stig

a
tio

n
s 

and 
c
la

ssific
a
tio

n
 
o
f m

arine 
and b

ra
ck

ish
 
eco

sy
stem

s 
fo

r 
p

lan
n

in
g
 

purposes____________

P
re

d
ictio

n
 

and 
illu

stra
tio

n
 
o
f 

th
e 

co
n
d
itio

n
s 

and 
lim

ita
­

tio
n
s 

fo
r 

d
iffe

re
n
t 

u
tiliz

a
tio

n
 
o
f 

d
iffe

re
n

t 
in

v
e
stig

a
ted

 

a
re

a
s.

(U
n
iv

e
rsity

 
o
f 

K
alm

ar)

P
ro

d
u
ctio

n
 
o
f b

a
c
te

ria
 
in
 
situ

D
evelopm

ent 
o
f m

ethods 
to
 
d
ecid

e 
th

e 
g
en

eratio
n
 

tim
e 

fo
r 

a 
p
o
p
u
latio

n
 
o
f b

a
c
te

ria
. 

P
rep

aratio
n
 o

f 
ro

u
tin

es 
fo

r 
in

te
rp

re
ta

tio
n
s 

o
f 

fie
ld
 
re

s
u
lts

.
(U

n
iv

e
rsity

 
o
f 

U
m

eâ)

U
nited K

ingdom
 

E
ngland and W

ales

(P
. 

W
ood)

M
o
n

ito
rin

g a
c
tiv

itie
s

D
uring th

e y
ear, 

m
o
n
ito

rin
g
 a

c
tiv

itie
s have 

co
n
tinu

ed
 w

ith
 em

phasis 
on p

a
rtic

u
la

r problem
s 

o
r areas 

id
e
n
tifie

d
 p

rev
io

u
sly

. 
H

ow
ever, 

th
e 

co
re program

m
e 

o
f fish

 and sh
e
llfish

 q
u
ality

 m
o
n
ito

rin
g
 has 

been co
n
tin

u
ed

. 
S

tu
d
ies have 

in
clu

d
ed

 a
tte

n
tio

n
 to

 fish
 
q

u
ality

 
in
 in

d
u

stria
l 

estuaries®
 

a jo
in

t 
stu

d
y
 w

ith
 ISTPM

 
(N

autes) 
o
f 

fish
 and 

sh
e
llfish

 q
u
ality

 of 
th

e E
n
g
lish

 C
hannel, 

sp
ecial 

in
v
estig

atio
n

s 
in

to
 accum

ulated m
etals 

in
 ed

ib
le 

crabs 
from

 n
iu

e 
com

m
ercial 

fish
in

g
 areas 

and in
 new

ly ex
p

lo
ited

 
sp

ecies. 
A

s 
p

a
rt o

f 
th

e m
ussel w

atch program
m

e, 
100 

site
s 

around E
ngland 

and W
ales have been sam

pled, 
and an

aly
sed

 fo
r heavy m

etals. 
.

A 
stu

d
y
 of d

ie
ld

rin
 co

n
cen

tratio
n
s 

in
 fish

, 
sh

e
llfish

 and sedim
ents 

from
 th

e H
um

ber E
stu

ary
 has been com

pleted.

In
 a

li 
th

ese 
stu

d
ies 

g
reat 

im
portance 

is 
g
iv

en to
 
th

e 
q

u
a
lity

 of 
th

e 
an

aly
sis, 

and d
u
rin

g
 th

e y
ear, 

sev
eral in

te
rc

a
lib

ra
tio

n
 

ex
ercises have been u

n
d
ertak

en
, 

in
clu

d
in

g
 th

ree u
n

d
ertak

en
 by 

th
e 

C
o
u
n
cil: 

fo
r cadm

ium
 and lead

 in
 fish

 hom
ogenate, fo

r trace
m

etals 
in
 fish

 m
eal, 

and fo
r o

rg
an

o
ch

lo
rin

e 
resid

u
es 

in
 fish

 o
il.
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H
ydrocarbon 

su
rv

ey
s 

-

C
ontinuing u

se 
is b

ein
g
 m

ade 
o
f 

th
e G

C
/m

S fa
c
ility

 fo
r d

e
tailed

 in
v
e
stig

a
tio

n
s, 

alth
o
u
g
h
 in

creasin
g
 e

ffo
rt 

is b
ein

g
 d

irected
 tow

ards 
th

e u
se 

o
f TTVE m

ethods, 
and gas 

chrom
atography. 

A
 survey of 

e
x
istin

g
 hydrocarbon co

n
cen

tratio
n
s 

has been m
ade 

in
 w

ater and 
sedim

ent 
o
f 

th
e W

estern A
pproaches 

o
f 

th
e 

E
n

g
lish

 C
hannel, 

th
e N

orth S
ea and 

selected
 e

stu
a
rie

s w
ith

 h
ig

h
 in

p
u
ts 

of 
h

y
d

ro
carb

o
ns. 

In
 co

o
p
eratio

n
 w

ith
 CNEXO 

sp
ecial 

stu
d
ies have been m

ade 
o
f hydrocarbons 

in
 w

ater and 
sedim

ents 
fo

llo
w

in
g
 th

e 
"A

m
oco 

C
adiz" 

sp
ill.

In
 ad

d
itio

n
, 

th
e 

fa
te
 

o
f a heavy fu

el 
o

il 
from

 "E
len

i V
" 

stran
d
ed

 a
t 

h
arb

o
u
r and b

each
 
site

s 
o
ff 

th
e 

east 
co

ast 
o
f E

ngland is b
ein

g
 m

ade.
S

elected
 

sam
ples 

tak
en

 fo
r th

e m
ussel w

atch stu
d
y have been exam

ined 
fo

r 
h
y
d
ro

carb
o
n
s.

In
te

rc
a
lib

ra
tio

n
 ex

ercises have been h
eld

 w
ith

 CNEXO fo
llo

w
in

g
 th

e 
"A

m
oco C

adiz" 
in

v
e
stig

atio
n
s, 

and w
ith

 
th

e 
In

stitu
te
 

of M
arine R

esearch
,

B
ergen.

M
o
n
ito

rin
g o

f 
areas u

sed 
fo

r dum
ping of w

astes

S
ev

eral 
o
f 

th
e m

ajo
r areas 

o
f d

isp
o
sal w

ere 
surveyed d

u
rin

g
 1978, 

in
clu

d
in

g
 

dum
p areas 

in
 
L

iv
erp

o
o
l B

ay, 
th

e B
risto

l C
hannel, 

and a
t "tw

o 
site

s 
in

 
th

e E
n

g
lish

 C
hannel. 

S
tu

d
ies have 

in
clu

d
ed
 

sed
im

en
to

lo
g
y

, 
th

e 
ch

em
istry

 
o
f 

s alim
en

ts, 
b
en

th
ic 

ecolo
g
y
, 

and th
e 

d
istrib

u
tio

n
 
o
f heavy m

etals 
in

 
com

m
ercial 

sp
ecies. 

M
uch d

ata from
 e

a
rlie

r 
su

rv
ey

s 
o
f th

e B
risto

l C
hannel, 

th
e 

T
ham

es 
and o

ff 
th

e 
T

ees 
in

clu
d
in

g
 th

a
t 

from
 recen

t 
su

rv
ey

s, 
is 

s
till 

b
ein

g
 w

orked up b
u
t 

a se
rie

s 
o
f p

u
b
licatio

n
s d

escrib
in

g
 e

a
rlie

r w
ork has 

been p
rep

ared
, 

and w
ill be p

u
b
lish

ed
 d

u
rin

g
 1979®

 
W

ith few
 
ex

cep
tio

n
s, 

co
n
d
itio

n
s 

in
 th

e 
dum

ping areas 
co

n
tin

u
e 

to
 be 

sa
tisfa

c
to

ry
, 

w
ith

 only 
lo

cal m
inor 

changes 
b

ein
g
 observed o

ccasio
n
ally

. 
M

icro
b
io

lo
g
ical 

tra
cin

g
 

tech
n
iq

u
es 

em
ploying E

, 
c
o
li have 

ag
ain

 proved 
to
 be h

ig
h
ly
 sa

tisfa
c
to

ry
 

fo
r d

eterm
in

in
g
 th

e 
d
istrib

u
tio

n
 o

f 
se

ttle
d
 

sew
age 

so
lid

s 
a
t 

4 dum
ping 

site
s. 

S
tu

d
ies 

o
ff 

th
e R

iv
er T

yne 
show

ed 
th

a
t 

estu
arin

e 
d
isch

arg
es 

ex
ert 

a co
n
sid

erab
le 

in
flu

en
ce 

on o
ffsh

o
re 

sed
im

en
ts. 

O
th

er in
d

ica
to

rs 
(C

l. 
p
e
rfrin

g
e
n
s, 

co
lifo

rm
B

, 
and faecal 

strep
to

co
cci) 

w
ere 

te
sted

 b
u
t 

w
ere n

o
t 

found 
to
 
o

ffe
r ad

v
an

tag
es 

over E
, 

c
o
li. 

S
tu

d
ies 

are b
ein

g
 m

ade 
to
 

im
prove 

th
e reco

v
ery

 
o
f E

. 
c
o
li 

from
 
sed

im
en

ts.

M
ineral 

ex
tractio

n

S
am

ples 
co

llected
 

d
u
rin

g
 p

rev
io

u
s 

in
v
e
stig

atio
n
s 

o
f 

th
e 

e
ffe

c
ts 

o
f g

rav
el 

ex
tractio

n
 

from
 

an 
area 

o
ff 

th
e 

e
a
st 

co
ast 

o
f E

ngland 
have 

been w
orked 

u
p
. 

T
he 

re
su

lts are 
in

co
n

clu
siv

e 
b
u
t 

are 
co

n
sisten

t 
w

ith
 th

e 
assum

ption th
a
t 

e
ffe

c
ts 

on 

th
e 

b
en

th
o
s are 

lim
ited

 
to
 
th

e 
d
ire

c
t 

e
ffe

c
ts 

o
f 

th
e 

head 
o
f 

th
e 

dredge 
ie 

e
ffe

c
ts 

due 
to
 

th
e 

se
ttlin

g
 o

u
t 

o
f 

suspended 
m

aterials 
d

eriv
ed
 

from
 w

ashing 
o
f th

e 
sed

im
en

ts, 

could 
not 

be 
d
e
tec

ted
.

T
o
x
ico

lo
g
ical 

stu
d

ie
s

T
he 

sub le
th

a
l 

stu
d

y
 

o
f 

th
e 

e
ffe

c
ts 

o
f low

 
le

v
e
ls 

o
f m

ercury 
on 

C
rep

id
u
la h

as 

been 
co

n
clu

d
ed

. 
T

he 
program

m
e 

v
as 

concluded by 
com

paring th
e 

acu
te 

to
x

ic
ity

 o
f 

m
ercu

ric 
ch

lo
rid

e 
to
 
sd

ilts 
and 

la
rv

a
e
. 

It 
w

as 
found 

th
~

t 
th

e 
98 h 

LC^O
 
f°r ad

u
lts 

vas 
tw

o o
rd

ers 
o
f 

m
agnitude 

g
re

a
te

r 
th

an
 
th

e 
co

n
cen

tratio
n
 p

ro
d
u
cin

g
 

a 
sub 

le
th

a
l 

resp
o
n
se; 

th
e 

la
tte

r 
co

n
cen

tratio
n
 v

as 
a
iso

 
sim

ila
r 

to
 
th

a
t 

w
hich 

in
h

ib
ited

 
th

e 

sw
im

m
ing and 

feed
in

g
 o

f larv
ae 

d
u
rin

g
 a 

sh
o

rt 
exposure 

p
erio

d
.
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In 
o

rd
er 

to
 

m
o

nitor 
th

e 
e
ffe

c
ts 

o
f aqueous 

co
n
cen

tratio
n
s o

f 
o

rg
an

ic 
w

astes 

dum
ped 

at 
sea, 

th
e 

m
ethods 

a
v
a
ila

b
le
 

have 
been 

rev
iew

ed
, 

and 
p
ra

c
tic

a
l 

ex
p
erim

en
ts 

have 
been u

n
d
ertak

en
 
to
 

d
eterm

in
e 

th
e 

su
ita

b
ility

 o
f o

y
ster 

la
rv

a
l 

developm
ent 

and 

o
y

ster 
g

ili 
re

sp
ira

tio
n
 

fo
r 

th
is 

p
u
rp

o
se. 

T
he 

o
y

ster 
la

rv
a
l 

developm
ent 

assay
 

m
ethod 

vas 
found 

to
 

be 
both 

h
ig

h
ly
 
se

n
sitiv

e
 

and 
rep

ro
d
u
cab

le, 
and a p

relim
in

ary
 

in
v

estig
atio

n
 
in
 

w
hich 

th
e 

m
ethod 

w
as 

te
sted

 
w

h
ilst 

at 
sea 

in
 a dum

ping 
area vas 

h
ig

h
ly
 
satisfacto

ry
.

T
ests 

have 
show

n 
th

a
t 

th
e 

heavy 
m

etals 
p
resen

t 
in
 

sew
age 

sludge 
are 

n
o
t 

av
ailab

le
 

to
 

C
rangon, 

C
ardium

,L
itto

rin
a
 and 

A
gonus 

d
u

rin
g
 

a 
JO
 day p

erio
d
 

o
f 

ex
p
o
su

re.

T
ests 

up 
to
 

60 
days 

are 
co

n
tin

u
in

g
.

T
ests 

have 
co

n
tin

u
ed 

fo
r 

th
e 

pu
rpose 

o
f 

ap
p
ro

v
in

g
 th

e 
use 

o
f o

il 
d
isp

ersan
ts.

T
hese 

te
sts 

in
clu

d
e 

sim
u
lated

 use 
o
f 

d
isp

ersan
ts a

t 
sea 

and 
on b

each
es. 

U
sing 

selected
 
referen

ce 
d
isp

e
rsa

n
ts 

th
e 

stan
d
ard

 
te

sts 
have 

been rep
eated

 w
ith

 
v
ary

in
g

 

co
n
d
itio

n
s 

and 
a
p
p
lica

tio
n
 ra

te
s. 

T
he 

program
m

e h
as been com

pleted 
and p

ro
v
id

es 

in
creased

 
co

n
fid

en
ce 

in
 
th

e 
stan

d
ard

 p
ro

ced
u
res. 

D
uring th

e 
y
ear, 

d
iscu

ssio
n

s 

have 
been h

eld
 
w

ith
 
sev

e
ral 

o
th

er 
co

u
n
tries 

on 
th

e 
m

ethods 
in
 use 

fo
r 

th
e 

d
eterm

in
atio

n
 o

f 
d
isp

en
san

t 
su

ita
b

ility
.

T
ests have 

been m
ade 

o
f o

ily
-w

ater 
d
isch

arg
es 

from
 p

ro
d

u
ctio

n
 p

latfo
rm

s 
in
 
th

e 

N
orth S

ea. 
T

he 
re

la
tiv

e
ly

 h
ig

h
 
le

v
e
ls 

o
f to

x
ic

ity
 
ex

h
ib

ited
 

by 
som

e 
sam

ples w
ere 

a
ttrib

u
te

d
 

to
 

th
e 

h
ig

h
 
sa

lin
ity

 o
f th

e 
p
ro

d
u
ctio

n
 w

ater.

K
icro

b
io

lo
gy

In
v
estig

atio
n
s 

have 
been 

m
ade 

in
to
 

th
e 

cause 
o
f 

illn
e
ss 

fo
llo

w
in

g
 

th
e 

consum
ption 

o
f h

eat 
p
ro

cessed
 

co
ck

les, 
and 

im
proved 

m
ethods 

have 
been 

recom
m

ended 
fo

r p
ro

cessin
g
. 

In 
th

is 
system

 a p
relim

in
ary

 sh
o

rt 
h
eatin

g
 p

erio
d
 
is 

em
ployed 

fo
r 

th
e 

rem
oval 

o
f 

sh
e
lls; 

a
fte

r 
sep

aratio
n
 o

f th
e 

m
eats, 

w
ashing 

and 
rrad

in
g

, 
th

e p
ro

d
u
ct 

is 

su
b

jected
 

to 
a 

fin
a
l h

eat 
p
ro

cess 
to
 

red
u
ce 

co
n

tam
in

atin
g
 m

icro
-o

rg
an

ism
s.

T
he 

p
u
rific

a
tio

n
 
o
f m

olluscan 
sh

e
llfish

, 
m

ainly o
f o

y
ste

rs, 
m

u
ssels 

and 
clam

s, 

co
n

tin
u

es 
to
 

form
 an 

im
p

o
rtan

t 
p
art 

o
f 

th
e 

m
ethods 

used 
in
 E

ngland 
and 

W
ales 

fo
r 

en
su

rin
g
 th

a
t 

th
ese 

sh
e
llfish

 
are 

su
ita

b
le
 

fo
r hum

an 
consum

ption. 
S

ev
eral new

 

p
lan

ts 
w

ere 
co

n
stru

cted
 

by 
th

e 
fish

in
g
 
in

d
u
stry

, 
a
li 

em
ploying u

ltra
-v

io
le

t 
lig

h
t.

T
he 

h
ig

h
 
d
en

sity
 
tra

y
 sy

stem
 is 

fin
d
in

g
 
in

creasin
g
 
su

p
p

o
rt.
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T
he 

p
resen

ce 
o
f PSP 

to
x
in

s 
in
 
m

u
ssels 

from
 
th

e 
n
o
rth

 east 
co

ast 
w

as 
m

onitored 

d
u
rin

g
 
th

e 
sp

rin
g
 

and 
sum

m
er 

o
f 

197Ö
®
 

P
eak 

v
alu

es 
o
f to

x
in
 reach

ed
 

6 000 u
n
its/ 

100 
g 

fo
r 

a 
sh

o
rt 

p
erio

d
 

o
v
er a 

lim
ite

d
 
area o

f 
co

ast. 
A b

o
o

k
let 

sum
m

arising 

10 
y

ears 
m

o
n
ito

rin
g
 
sin

ce 
th

e 
firs

t 
o
u
tb

reak
 
in
 

1968 h
as been p

u
b
lish

ed
,.

In 
1978, 

th
e 

firs
t 

know
n 

o
u

tb
reak

 
o
f G

af P
enem

ia 
in
 lo

b
ste

rs 
fo

r 
10 y

ears 
o
ccu

rred
. 

H
eavy 

lo
sses 

o
ccu

rred
 

in
 

tw
o 

sto
rag

e 
in

sta
lla

tio
n
s„ 

T
he 

in
fec

tio
n
 v

as 
b
eliev

ed
 

to
 

have 
been 

in
tro

d
u

ced
 

by 
th

e 
m

ovem
ent 

in
to
 E

ngland 
and 

W
ales 

o
f lo

b
ste

rs 
from

 

o
th

er 
co

u
n

tries. 
T

he 
o

u
tb

reak
s 

w
ere 

lim
ited

 
by 

observance 
o
f s

tric
t 

q
u

aran
tin

e 

and 
d
isin

fe
c
tio

n
 o

f 
tan

k
s, 

p
la

n
t 

and 
equipm

ento

T
he 

e
ffe

c
ts 

o
f h

eat 
p
ro

cessin
g
 and 

p
u
rific

a
tio

n
 

on 
v
iru

ses 
p
resen

t 
in
 
sh

e
llfish

 

co
n

tin
u

es 
to
 be 

stu
d

ied
. 

In
itia

l 
ex

p
erim

en
ts w

ith 
M

S2 phage 
have 

show
n 

th
a
t 

im
m

ersion 
o
f C

ardium
 
fo

r 
1 

m
inute 

in
 b

o
ilin

g
 w

ater 
is 

su
ffic

ie
n
t 

to
 
d
estro

y
 M

S 
2 

in
 
th

e 
flesh

, 
even 

w
hen 

th
e 

num
bers p

resen
t 

in
itia

lly
 are 

in
 ex

cess 
o
f 

10 0
0
0
/g

. 

E
xperim

ents w
ith__polio T

iru
s 

are 
continuing®

P
.S

.A
.

1. 
In

tro
d

u
ctio

n
 

(
j'B

- 
P

earo
e)

T
he 

fo
llo

w
in

g
 
is 

th
e 

annual 
ad

m
in

istrativ
e 

rep
o

rt 
from

 th
e U

nited 
S

tates 
to
 

th
e 

M
arine 

E
nvironm

ental 
Q

u
ality

 
(M

EQ
) 

C
om

m
ittee. 

T
he 

rep
o
rt 

is 
esp

ecially
 

concerned w
ith 

m
atters 

th
a
t 

have 
been 

co
n
sid

ered
 

by 
IC

ES 
d

u
rin

g
 

th
e 

p
ast y

ear. 
S

p
ecial 

to
p

ics 
in

clu
d
e: 

atm
o

sp
h

eric 
in

p
u

ts, 
co

n
tam

in
an

t 
e
ffe

c
ts, 

in
te

r­
c
a
lib

ra
tio

n
 
stu

d
ies 

and 
stan

d
ard

 m
ethods, 

m
o
n
ito

rin
g
 
o
f b

io
lo

g
ical 

e
ffe

c
ts, 

o
il 

sp
ill 

research
 

and 
resp

o
n
se 

program
s, 

rem
ote 

sen
sin

g
 

program
s, 

and 
th

e 
e
ffe

c
ts 

o
f 

sand 
and 

g
rav

el 
e
x

tra
c
tio

n
 

on 
fish

ery
 
reso

u
rces.

In
 lin

e
 w

ith
 th

e 
accep

ted
 
fo

rm
at, 

th
is 

rep
o

rt does n
o
t 

in
clu

d
e referen

ces 
to
 
lite

ra
tu

re
, 

b
u
t 

an ex
ten

siv
e b

ib
lio

g
rap

h
y
 is 

co
n
tain

ed in
 th

e p
ap

er 
"R

ecent P
u
b
licatio

n
s 

o
f In

te
re

st 
to
 

th
e M

arine E
nvironm

ental 
Q

u
ality

 
C

om
m

ittee", 
p
resen

ted
 a

t 
th

e 
67th

 S
tatu

to
ry

 M
eeting of IC

E
S and 

th
a
t 

p
ap

er 
should be 

co
n

su
lted

 as 
a 

supplem
ent 

to
 
th

e 
p
resen

t re
p

o
rt.
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2 » 
A

tm
ospheric 

In
p
u
ts

. 
C

o
n

sid
erab

le 
recen

t 
research

 
has 

been co
n
d
ucted

 
in
 

reg
ard

 
to
 

th
e 

in
p
o
t 

o
f 

c
e
rta

in
 
to

x
ic 

m
a
te

rials 
and 

su
b
stan

ces 
from

 th
e 

atm
osphere 

to
 

th
e m

arine 
en

v
iro

n
m

en
t. 

O
ne 

o
f 

th
e 

m
ore 

im
p
o
rtan

t 
volum

es 
on 

th
is 

su
b
ject w

as 
com

m
issioned 

in
 

1975 
and 

recen
tly

 
p
u
b
lish

ed
 

by 
th

e 
O

cean 
S

cien
ces 

B
oard, 

N
ational 

R
esearch 

C
o

u
n

cil, 
N

atio
n

al 
A

cadem
y 

o
f 

S
cien

ce. 
T

he 
volum

e w
as 

e
n
title

d
 

"A
 W

orkshop 
on 

th
e 

T
ro

p
o

sp
h

eric 
T

ran
sp

o
rt 

o
f 

P
o
llu

ta
n
ts 

to
 

th
e 

O
cean" 

and 
becam

e 
g
en

erally
 

av
ailab

le 
in 

1976-77. 
In

d
iv

id
u

als 
in
 

N
orth 

A
m

erica 
having 

sp
ecial 

concern 
w

ith
 

atm
osp

h
eric 

in
p

u
ts 

in
clu

d
ed
 

D
r. 

H
erb

ert 
liindom

, 
S

kidaw
ay 

In
stitu

te
,

D
r. 

E
ric 

C
recelin

s, 
B

a
tte

lle
 

N
orthw

est 
R

esearch 
C

en
ter, 

and 
D

r. 
D

ave 
E

d
in

g
to

n
, 

A
rgonne 

N
ation

al 
L

ab
o

rato
ry

, 
as 

w
ell 

as 
th

e 
research

 
p

erso
n

n
el 

a
t 

th
e 

C
anadian 

C
en

ter 
fo

r 
Inland 

W
aters 

(C
C

IW
). 

CCIW
 

has 
recen

tly
 

produced 
th

ree 
volum

es 
e
n
title

d
 

"A
tm

ospheric 
L

oading 
o
f 

th
e 

U
pper G

reat 
L

ak
es". 

In 
ad

d
itio

n
 
to
 
th

ese 
stu

d
ie

s, 
D

r. 
R

obert 
D

uce 
has 

been 
co

n
d

u
ctin

g
 

research
 

on 
atm

o
sp

h
eric 

in
p
u
ts 

under 
funding

 
by 

th
e 

M
arine 

E
cosystem

s 
A

n
aly

sis 
(M

ESA
) 

P
rogram

 o
f 

th
e 

N
atio

n
al 

O
ceanic 

and 
A

tm
ospheric 

A
d

m
in

istratio
n
 

(N
O

A
A

).

3. 
C

ontam
inant 

E
ffects 

•

S
c
ie

n
tists 

w
orking 

w
ith

in
 

th
e 

US 
E

nvironm
ental 

P
ro

tectio
n
 A

gency 
(U

SE
PA

), 
th

e 
N

atio
n

al 
M

arine 
F

ish
eries 

S
erv

ice 
(N

M
FS) 

o
f 

N
O

AA
, 

US 
Food 

and 
D

rug 
A

dm
in­

istra
tio

n
 

(U
SFD

A
), 

and 
num

erous 
sta

te
 

and 
academ

ic 
la

b
o

rato
ries 

have 
been 

stu
d
y
in

g
 

th
e 

e
ffe

c
ts 

o
f 

sp
e
c
ific

 
co

n
tam

in
an

ts 
on 

liv
in

g
 

m
arine 

reso
u
rces.

3
.1

 
N

atio
n
al M

arine F
ish

e
rie

s 
S

erv
ice 

.

C
o
n
sid

erab
le research

 w
as 

done 
a
t 

th
e NM

FS 
lab

o
rato

ry
 lo

cated
 a

t 
M

ilfo
rd

, 
C

o
n
n
ecticu

t. 
B

io
ch

em
ists 

and p
h
y
sio

lo
g
ists have been attem

p
tin

g
 

to
 m

easure 
th

e 
e
ffe

c
ts 

o
f 

sp
ec

ific
 

am
ounts 

o
f heavy m

etals 
on v

ario
u
s 

enzym
e 

system
s and p

h
y
sio

lo
g
ical 

resp
o
n

ses. 
T

hese 
sc

ie
n
tists have 

developed 
stan

d
ard

 m
ethodologies w

hich can be u
sed aboard research

 v
essels 

to
 

m
easure 

and m
o
n
ito

r th
e 

resp
o
n
ses 

o
f key organism

s 
to
 

contam
inants 

found 
a
t 

sp
e
c
ific p

o
llu

ted
 and 

co
n
tro

l 
sta

tio
n

s. 
T

he 
developm

ent 
o
f sig

n
ific

a
n
t 

b
aselin

e 
in

fo
rm

atio
n
 w

ill 
allo

w
 
th

e 
assessm

ent 
o
f p

o
llu

ta
n
ts 

on tem
poral 

and 
sp

a
tia

l baseB
.

S
tu

d
ies 

b
ein

g 
done 

by 
th

e 
M

ilfo
rd
 

L
ab

o
rato

ry
 

have 
em

phasized 
th

e 
e
ffe

c
ts 

o
f 

in
o

rg
an

ic 
su

b
stan

ces 
such 

as 
heavy m

etals 
w

hereas 
sc

ie
n
tists 

a
t 

th
e 

NM
FS 

N
orthw

est 
F

ish
eries 

C
en

ter, 
S

e
a
ttle

, 
W

ashington, 
have 

been 
co

n
d

u
ctin

g 
stu

d
ies 

to
 

d
eterm

in
e 

th
e 

e
ffe

c
ts 

o
f 

p
etroleu

m
 and 

p
etro

leum
 breakdow

n 
p
ro

d
u
cts 

on 
fish

 
and 

sh
e
llfish

. 
T

h
eir 

stu
d
ies 

h
av

e, 
in
 
p
a
rt, 

em
phasized 

th
e 

u
p

tak
e, 

d
isp

o
sitio

n
, 

and 
ex

cretio
n
 
o
f 

p
etro

leu
m
 com

ponents 
by 

sev
eral 

m
arine 

sp
ecies. 

A
s 

p
art o

f 
th

e
ir 

co
n
tam

in
an

t 
e
ffe

c
ts 

stu
d
ies 

th
ey
 

have 
aiso

 
in

v
estig

ated
 

th
e 

m
anner 

in
 w

hich 
h
y
d
ro

carb
o
n
s 

are 
m

etab
o

lized
 

by 
fish

 
and 

sh
e
llfish

 
and 

th
e 

id
e
n
tific

a
tio

n
 
o
f 

th
e 

ch
em

ical. n
atu

re 
o
f m

etab
o

lites 
w

hich 
re

su
lt 

from
 

in
g
estio

n
 o

f 
p
etro

leu
m
 h

y
d
ro

carb
o
n
s. 

T
hey a

iso
 
stu

d
ied

 
th

e 
e
ffe

c
ts 

o
f o

il 
exposure 

on 
d
isease 

re
sista

n
c
e
 
o
f 

salm
o
n
id

és 
and 

fla
tfish

.

R
esearch

 
b
ein

g
 

done 
by 

th
e 

N
orthw

est 
F

ish
e
ries 

C
en

ter 
in

clu
d

es 
th

e 
sy

n
e
rg

istic 
e
ffe

c
ts 

o
f 

p
etro

leu
m
 w

hen 
liv

in
g
 
reso

u
rces 

are 
exposed 

to
 
o
ils 

and o
th

er co
n
tam

in
an

ts 
sim

u
ltan

eo
u
sly

. 
F

in
a
lly

, 
th

ey
 

have 
had 

sp
e
c
ific 

in
te

re
sts 

in
 

th
e 

e
ffe

c
ts 

o
f 

p
etroleu

m
 on eg

g
s, 

em
bryos 

and 
larv

ae 
o
f 

fish
 

w
hich 

spaw
n 

in
 
in

te
rtid

a
l 

areas 
a
ffec

te
d
 

by 
o

il.

R
esearch

 
re

la
te

d
 

to
 
th

e 
im

p
acts 

o
f o

il 
on 

fish
ery

 
reso

u
rces 

is 
aiso

 
b

ein
g conducted 

a
t 

th
e 

T
ib

u
ro

n 
L

ab
o
rato

ry
 
(C

a
lifo

rn
ia

), 
S

outhw
est 

F
ish

eries 
C

en
ter 

(SW
FC

). 
•
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Tw
o 

program
s 

w
ith

in
 

th
e 

S
o
u
th

east 
F

ish
eries 

C
enter 

(SE
FC

) 
are 

concerned w
ith 

m
arine 

en
v
iro

n
m

en
tal 

research
. 

L
ab

o
rato

ry 
stu

d
ies 

underw
ay 

a
t 

th
e 

B
eau

fo
rt 

L
ab

o
rato

ry
 

(N
orth 

C
aro

lin
a) 

in
d
ica

te 
th

a
t 

free 
io

n
ic 

copper 
1s 

th
e 

prim
ary 

d
isso

lv
ed
 

chem
ical 

form
 
to

x
ic 

to
 m

arine 
o
rg

an
ism

s. 
C

oncen­
tra

tio
n
s 

o
f 

free 
io

n
ic 

co
p
p
er 

m
ay 

approach 
to

x
ic 

le
v
els 

n
a
tu

rally
 
fo

r 
p

h
y

to
­

p
lan

k
to

n
 and 

fish
 

eg
g
s. 

S
c
ie

n
tists 

a
t 

th
e 

B
eau

fo
rt 

L
ab

o
rato

ry 
co

n
tin

u
ed
 

to
 

assess 
th

e 
e
ffe

c
ts 

o
f m

a
te

rials 
from

 d
rillin

g
 

p
latfo

rm
s 

in
 

an 
activ

e 
o
il 

fie
ld
 

in
 
th

e 
n

o
rth

w
estern

 
G

u
lf 

o
f M

exico.

S
c
ie

n
tists 

a
t 

th
e 

C
h

arlesto
n
 

L
ab

o
rato

ry
 

(S
outh 

C
aro

lin
a), 

SEFC
, 

have 
developed 

a 
m

odel 
w

h
ich

.p
red

icts 
th

e 
p

ro
b

a
b

ility
 
th

a
t 

a 
given 

siz
e 

o
f 

fish
 w

ill 
exceed 

USFDA 
g
u
id

elin
es 

fo
r 

m
ethylm

ercury. 
F

ish
 

exceeding 
USFDA 

g
u

id
elin

es 
cannot 

be m
arketed

 
fo

r 
hum

an 
consum

ption 
in
 

th
e 

U
nited 

S
ta

tes.
•The 

C
h
arlesto

n
 

L
ab

o
rato

ry
 

has 
aiso

 
developed 

re
lia

b
ility

 m
ethodologies 

fo
r 

th
e 

an
aly

ses 
o
f 

tra
ce
 
m

etals 
in
 

seaw
aters 

so 
as 

to
 

d
eterm

in
e m

etal 
concen­

tra
tio

n
s 

in
 
su

rface 
m

icro
lay

ers 
and 

su
b

su
rface w

aters. 
S

tan
dard 

m
ethods 

fo
r an

aly
ses 

o
f 

PC
B

's 
and 

ch
lo

rin
ated

 
p

e
stic

id
e
s 

in
 
fish

 
te

sts 
w

ere 
estab

lish
ed
 

in
 
p
rep

aratio
n
 

fo
r 

an 
o

rg
an

ic 
co

n
tam

in
an

ts 
assessm

ent 
program

.

3
.2
 

US 
E

nvironm
ental 

P
ro

tectio
n
 

A
gency 

(U
SEPA

)

T
he 

U
SEPA

, 
E

nvironm
ental 

R
esearch

 
L

ab
o
rato

ry
, 

G
ulf 

B
reeze, 

F
lo

rid
a, 

has 
been 

in
v
o
lv

ed
 

in
 

to
x

ico
lo

g
ical 

te
stin

g
 
o
f 

p
e
stic

id
e
s, 

to
x

ic 
o
rg

an
ic 

com
pounds, 

and 
in

d
u

stria
l 

e
fflu

e
n
ts 

a
g

a
in

st 
a 

v
a
rie

ty
 
o
f e

stu
a
rin

e 
and m

arine 
an

im
als, 

c
h
iefly

 
a
lg

a
e, 

m
y
sid

s, 
shrim

p 
and 

fish
e
s. 

T
he 

fa
te
 
o
f 

to
x
ic 

su
b­

stan
ces 

in
 aq

u
atic 

en
v
iro

n
m

en
ts 

w
as 

stu
d
ied

 
by 

th
e 

G
ulf 

B
reeze 

L
ab

o
rato

ry 
w

ith m
icrocosm

s 
th

a
t 

use 
n
atu

ral 
sed

im
en

ts 
and 

flow
 

th
ro

u
g
h 

d
esig

n
s. 

T
hese 

system
s 

em
phasize 

in
teg

rated
 

assessm
en

t 
o
f m

ajor 
d

eg
rad

ativ
e m

echanism
s 

w
hich 

.y
ield

 
d

ata 
o
r 

v
a
lid

ity
 

and 
ad

so
rp

tio
n

/d
eso

rp
tio

n
, 

k
in

e
tic

s, 
irre

v
e
rsib

ly
 

bound 
resid

u
es 

and 
th

e
ir 

b
io

lo
g
ical 

s
ta

b
ility

, 
b

io
lo

g
ical 

d
eg

rad
atio

n
 
ra

te
s, 

m
etab

o
lities 

produced 
and 

th
e
ir 

p
e
rsiste

n
c
e
, 

and 
lo

c
a
liz

a
tio

n
 

o
f 

th
e 

b
io

lo
g
ical 

a
c
tiv

itie
s. 

. 
*

T
he 

G
ulf 

B
reeze 

L
ab

o
rato

ry
 
is 

a
iso

 
in

v
e
stig

a
tin

g
 
th

e 
eco

lo
g
ical 

e
ffe

cts 
o
f ch

em
icals 

used 
in
 
o
ffsh

o
re 

d
rillin

g
 

and 
p

ro
d

u
ctio

n
 
o
f o

il 
and 

g
as. 

T
hese 

d
ata 

are 
used 

in
 

U
SEPA

 
R

egional 
O

ffices 
fo

r 
d
ev

elo
p
in

g
 

p
erm

its 
fo

r 
d
isch

arg
e 

o
f 

d
rill 

c
u

ttin
g

s 
and 

flu
id
 

from
 o

il 
and 

gas 
d
rillin

g
 
rig

s 
and 

p
ro

d
u
ctio

n
 
p
latfo

rm
s. 

C
lassical 

to
x
ic

ity
 
b

io
assay

s 
are 

b
ein

g 
supplem

ented 
w

ith 
b
eh

av
io

ral 
te

stin
g
. 

P
relim

in
ary

 
acu

te 
and 

ch
ro

n
ic 

to
x

ic
ity

 and 
b

io
­

accum
ulation 

te
sts 

are 
b

ein
g 

perform
ed 

in
 

th
e 

lab
o

rato
ry
 

as 
w

ell 
as 

a
t 

sea 
on 

te
st 

p
latfo

rm
s. 

.

T
he 

U
SEPA

 
B

ears 
B

lu
ff F

ield
 
S

ta
tio

n
 

(S
outh 

C
aro

lin
a) 

in
v

estig
ated
 

. 
e
ffe

c
ts 

o
f chrom

ium
 on 

d
ev

elo
p
in

g
 
e
stu

arin
e 

anim
al 

com
m

unities. 
T

his 
lab

o
rato

ry
 
aiso

 
stu

d
ied

 
th

e 
to

x
ic

ity
 o

f 
15 

ch
lo

rin
ated

 
and 

b
ro

m
in

ated 
by­

p
ro

d
u

cts 
o
f 

c
h

lo
rin

atio
n
 
to
 
u
n
ic

e
llu

la
r 

alg
ae 

and 
o
y
sters. 

M
ethods 

are 
being 

developed 
fo

r m
aintenance 

and 
lab

o
rato

ry
 
c
u
ltu

re
 
o
f th

e 
rrçysid, 

N
eom

ysis 
am

erican
a, 

h
ig

h
ly
 
se

n
sitiv

e
 

to
 

low
 co

n
cen

tratio
n
s 

o
f 

c
h

lo
rin

e. 
T

he 
sh

rim
p, 

P
alaem

onetes 
p
u
g
io

, 
1s 

b
ein

g 
used 

in
 
stu

d
ie

s 
o
f 

th
e 

to
x

ic
ity

 o
f cadm

ium
.

T
he 

U
SEPA

 
N

arrag
an

sett 
E

nvironm
ental 

Q
u
ality

 
L

ab
o
rato

ry
 

(R
hode 

Islan
d
) 

co
n
tin

u
ed 

Its 
p
h
y
sio

lo
g
ical 

research
 on 

S
co

p
e-fo

r-G
ro

w
th

.



- 40 -

3-3 
P

o
llu

tio
n
 and M

arine 
B

ird
s

C
o

n
sid

erab
le 

research
 e

ffo
rt 

in
 
th

e U
n
ited 

S
tates w

ent 
in

to
 

th
e 

e
ffe

c
ts 

o
f 

o
il 

and 
o

th
er p

o
llu

tan
ts 

on m
arine b

ird
 
life

.

3
.4
 

B
ib

lio
g
rap

h
ies 

*

S
ev

eral 
im

p
o
rtan

t b
ib

lio
g
rap

h
ies 

on 
contam

inant 
e
ffe

c
ts 

and 
sp

e
c
ific p

o
llu

ta
n

ts w
ere produced in

 1978» 
.

4
. 

S
tan

d
ard

 M
ethods 

and 
In

te
rc

a
lib

ra
tio

n

4
.I 

S
tan

dard
 M

ethods

T
he U

SEPA
 produced a se

rie
s 

o
f volum

es 
on 

stan
d
ard

 
tech

n
iq

u
es 

and 
sam

pling m
ethods 

to
 be used

 in
 

sam
pling fo

r p
h
y
to

p
lan

k
to

n
, 

zooplankton, 
m

arine m
acrobenthos, 

and m
arine 

fish
 in

 re
la

tio
n
 to

 
d
ev

elo
p
in

g
 q

u
a
n
tita

tiv
e

 
b

aselin
es 

and m
o
n
ito

rin
g
 program

s. 
A

nother volum
e w

as 
concerned w

ith 
p
ro

ced
u
res 

to
 be u

sed
 in

 
q

u
a
n
tita

tiv
e 

eco
lo

g
ical 

assessm
en

ts 
in
 in

te
rtid

a
l 

en
v
iro

n
m

en
ts. 

T
he U

SEPA
 aiso

 
estab

lish
ed

 
stan

d
ard

 p
ro

ced
u

res 
fo

r b
io

assay
 

p
ro

ced
u
res 

to
 be u

sed 
in
 issu

an
ce 

o
f ocean d

isp
o
sal p

erm
its.

S
c
ie

n
tists 

a
t 

th
e 

Sandy 
H

ook 
L

ab
o
rato

ry
 

(N
ew
 Je

rse
y
), 

N
EFC

, 
N

M
FS, 

developed 
a 

g
u
id

e 
o
f 

stan
d
ard

 
m

ethods 
fo

r 
assessm

en
t 

o
f 

prim
ary 

p
ro

d
u
ctiv

ity

4
.2
 

In
te

rc
a
lib

ra
tio

n
 

.

T
he 

U
nited 

S
tate

s 
co

n
tin

u
ed
 
to
 
p
a
rtic

ip
a
te
 

in
 
in

te
rc

a
lib

ra
tio

n
 

ex
ercises. 

S
ix

teen
 

U
S 

p
a
rtic

ip
a
n
ts 

w
ere 

in
itia

lly
 

in
v
o
lv

ed
 

in
 

th
e 

IC
ES 

fo
u
rth

 
round 

in
te

rc
a
lib

ra
tio

n
 
fo

r 
trac

e 
m

etals 
in
 

seaw
aters; 

sc
ie

n
tists 

from
 

U
SEPA

, 
N

M
FS-N

O
A

A
, 

and 
sta

te
 
la

b
o
ra

to
rie

s 
w

ere 
in

v
o
lv

ed
 .as 

w
ell 

as 
sc

ie
n
tists 

from
 m

ajor 
academ

ic 
in

stitu
tio

n
s. 

S
ev

eral 
in

v
e
stig

ato
rs 

aiso
 

conducted 
in

te
rc

a
lib

ra
tio

n
 ex

ercises 
fo

r m
etals, 

o
rg

an
o

ch
lo

rin
e 

p
e
stic

id
es 

and 
PC

B
's 

in
 b

io
lo

g
ical 

m
a
te

ria
ls. 

In 
ad

d
itio

n
 
to
 

IC
ES 

sp
o
n
so

red
 
in

te
rc

a
lib

ra
tio

n
 

ex
ercises, 

sev
eral 

chem
ical 

la
b
o
rato

rie
s 

w
ere 

in
v
o
lv

ed
 

in
 
in

te
rla

b
o

ra
to

ry
 

in
te

rc
a
lib

ra
tio

n
 
e
x
e
rc

ise
s; 

en
v
iro

n
m

en
tal 

ch
em

ists 
a
t 

th
e 

NM
FS M

ilfo
rd
 

* 
L

ab
o

rato
ry

, 
C

o
n

n
ecticu

t, 
and 

th
e 

U
SEPA

 
E

nvironm
ental 

R
esearch 

L
ab

o
rato

ry
, 

; 
.;N

arrag
an

sett, 
R

hode 
Islan

d
, 

w
ere 

in
v
o
lv

ed
 

in
 
an

aly
ses 

o
f 

stan
d

ard
 

sam
p
les. 

F
in

ally
, 

p
ap

ers 
w

ere 
com

pleted 
on 

th
e 

le
v
e
ls 

o
f 

heavy m
etals 

in
 m

arine 
fish

 
and 

sh
e
llfish

 
p
er 

th
e 

req
u
irem

en
ts 

o
f 

th
e 

IC
ES 

W
orking 

G
roup 

on 
M

o
n
ito

rin
g 

and 
B

aselin
es

5. 
B

aselin
es 

and 
M

o
n
ito

rin
g

A
c
tiv

itie
s 

w
ere 

conducted in 
th

e 
US 

in
 

reg
ard

 
to
 

b
io

lo
g
ical 

e
ffe

c
ts 

m
o
n
ito

rin
g
. 

P
lan

s 
w

ere 
m

ade 
fo

r a 
w

orkshop 
a
t 

D
uke 

U
n

iv
ersity

 M
arine 

L
ab

o
rato

ry
 

w
here 

E
uropean 

and 
N

orth 
A

m
erican 

sc
ie

n
tists 

w
ere 

to
 

review
 and 

develop 
g
u
id

e­
lin

es 
and 

p
ro

to
co

ls 
th

a
t w

ould 
be 

used 
in
 
b
io

lo
g
ic

a
l 

e
ffe

c
ts 

m
o
n
ito

rin
g
. 

T
he 

w
orkshop w

as 
sh

ed
u
led

 
fo

r 
26 

F
eb

ruary 
th

ro
u
g
h
 

2 
M

arch 
1979.

5.1 
P

erso
n
n
el 

a
t 

th
e 

U
SEPA

 
E

nvironm
ental 

R
esearch

 
L

ab
o
rato

ry
, 

N
arraq

an
sett, 

R
hode 

Islan
d

, 
rep

o
rted

 
on 

th
e 

C
o
astal 

E
nvironm

ental 
A

ssessm
ent 

S
tatio

n
s 

(C
EA

S) 
P

rogram
. 

T
he 

goal 
o
f 

th
is 

program
 
is 

to
 
assess 

th
e 

re
la

tiv
e
 

en
v
iro

n
m

en
tal 

co
n
d
itio

n
 o

f m
arine 

c
o
a
sta

l 
ecosystem

s 
th

ro
u
g
h
 

th
e 

use o
f 

b
io

lo
g
ical 

in
d
icato

rs 
such as 

th
e 

b
lu

e 
m

ussel 
(M

y
tilus 

e
d
u
lis).
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5®
2 

T
he N

EFC
, 

IM
PS began th

e 
im

p
lem

en
tatio

n of 
th

e 
O

cean P
u

lse program
 

in
 1978®

 
T

his 
program

 is 
d

esig
n

ed
 to

 assess and m
onitor changes 

in
 o

ffsh
o
re 

and estu
arin

e m
arine 

environm
ental 

q
u
ality

 from
 th

e 
C

anadian b
o
rd

er to
 C

ape 
H

atteras. 
T

he 
program

 aiso
 
in

v
o
lv

es m
o
n
ito

rin
g
 u

sin
g
 eco

lo
g
ical, 

g
en

etic, 
and p

ath
o
b
io

lo
g
ical tech

n
iq

u
es. 

T
hree 

O
cean P

u
lse 

cru
ises w

ere 
conducted 

in
 1978.

5-3 
T

he B
ureau o

f L
and M

anagem
ent 

(BLM
) 

of 
th

e U
S D

epartm
ent 

o
f th

e 
In

te
rio

r, 
com

pleted sev
eral b

aselin
e 

stu
d
ies 

designed 
to
 p

ro
v

id
e benchm

arks 
fo

r 
co

n
tin

u
ed

 m
o
n
ito

rin
g
 a

c
tiv

itie
s 

a
t proposed petroleum

 developm
ent 

site
s 

on th
e 

co
n
tin

en
tal 

sh
elf o

ff th
e M

iddle A
tlan

tic 
S

tates 
and a

t 
G

eorges B
ank. 

B
aselin

e 
stu

d
ies 

in
clu

d
ed

 th
e developm

ent 
o
f d

ata from
 

fish
ery

 assessm
en

t 
cru

ises 
conducted by th

e N
M

FS.

T
he 

Sandy H
ook L

ab
o

rato
ry 

N
M

FS, 
aiso

 began a se
rie

s 
o
f 

cru
ises 

d
esig

n
ed
 
to
 assess and m

onitor le
v
els 

o
f p

rim
ary p

ro
d
u
ctiv

ity
, 

n
u

trie
n

ts, 
and standing sto

ck
s 

o
f p

h
y
to

p
lan

k
to

n
 from

 th
e 

C
anadian b

o
rd

er to
 C

ape 
H

atteras. 
T

hese b
aselin

es 
are b

ein
g
 m

onitored to
 
d
etect 

changes 
due 

to
 p

o
llu

tio
n
.

6
. 

Q
ii 

S
p
ill R

esponses 
and R

esearch

6
.1

 
O

il 
S

p
ill R

esponse W
orkshops

NOAA and U
SEPA

 h
eld

 th
ree w

orkshops 
in

 H
artfo

rd
, 

C
o

n
n

ecticu
t,

A
ugust 

1977? 
A

nchorage, 
A

laska, 
N

ovem
ber 1977; 

and T
am

pa, 
F

lo
rid

a,
A

p
ril 

I9780 
T

he 
re

su
lts 

o
f each o

f th
e w

orkshops w
ere p

u
b

lish
ed

 as 
p
ro

ceed
in

g
s 

on o
il 

sp
ill 

eco
lo

g
ical dam

age 
assessm

en
t. 

A fo
u
rth

 w
orkshop 

w
as h

eld
 a

t P
h

ilad
elp

h
ia, 

P
en

n
sy

lv
an

ia, 
in

 A
ugust 

1978. 
T

he p
ro

ceed
in

g
s 

o
f th

is w
orkshop w

ill be 
p

u
b

lish
ed

 in
 th

e n
ear fu

tu
re 

and can be 
o

b
tain

ed
 

th
ro

u
g
h th

is 
o
ffice

.

6
.2

 
R

esearch

A
s 

in
d

icated
 in

 S
ectio

n
 3 

and b
ib

lio
g

rap
h

y
 title

s
, 

ex
ten

siv
e 

research
 h

as been conducted d
u
rin

g
 th

e p
ast y

ear on th
e 

e
ffe

c
ts 

o
f 

o
il, 

d
etectio

n
 of 

o
il, 

and th
e 

estab
lish

m
en

t 
o
f b

aselin
es 

fo
r th

e 
d
istrib

u
tio

n
 

o
f p

etro
leu

m
.

6
.3

 
H

isto
ric

al A
spects 

o
f O

il 
S

p
ills; 

E
ffects 

o
f P

etroleum
; 

O
il 

S
p
ill C

lean-up

S
ev

eral in
v
e
stig

ato
rs have been concerned w

ith
 th

ese 
asp

ects 
of 

o
il p

o
llu

tio
n
, 

and th
e
ir rep

o
rts 

are 
liste

d
 in

 th
e 

"R
ecent P

u
b
licatio

n
s" 

p
ap

er.

7« 
R

em
ote 

S
ensing

In
 recen

t y
ears 

it h
as becom

e 
ap

p
aren

t 
th

a
t by u

sin
g
 rem

ote 
sen

sin
g

 
tech

n
iq

u
es 

o
r sa

te
llite

s, 
h

ig
h
 fly

in
g
 U

-2 
type 

a
irc

ra
ft, 

and m
id

-altitu
d
e 

a
irc

ra
ft, 

it 
is p

o
ssib

le 
to
 m

ake m
easurem

ents 
o
f p

o
llu

tio
n
 and environm

ental 
co

n
tam

in
atio

n
 from

 th
e 

a
ir. 

R
eferen

ces 
are p

resen
ted

 ii th
e 

"R
ecent 

P
u
b
licatio

n
s" 

p
ap

er.



In m
id-1978 p

erso
n
n
el 

from
 
th

e 
N

EFC-N
M

FS 
and 

th
e 

L
angley R

esearch
 

C
en

ter, 
N

atio
n

al A
ero

n
au

tics 
and 

S
pace A

d
m

in
istratio

n
 

(N
A

SA
), 

began to
 

p
lan

 fo
r a jo

in
t 

experim
ent 

in
 w

hich 
s
a
te

llite
s
, 

U
-2 

a
irc

ra
ft, 

and 
m

id
-altitu

d
e 

a
irc

ra
ft w

ould use 
rem

ote 
sen

sin
g
 tech

n
iq

u
es 

to
 assess 

en
v

iro
nm

en
tal v

ariab
les 

alo
n
g th

e 
e
n
tire

 
eastern

 
seaboard

 from
 C

ape 
H

atteras 
to
 

th
e 

C
anadian b

o
rd

er. 
V

ariab
les 

to
 be m

easured 
in

clu
d
e 

ch
lo

ro
p

h
y

ll, 
tu

rb
id

ity
, 

tem
p
eratu

re, 
p
h
y
to

p
lan

k
to

n
 d

iv
e
rsity

, 
and 

o
th

ers. 
T

he 
ex

p
erim

en
t is 

planned 
fo

r m
id

-A
p
ril 

1979. 
In

v
estig

ato
rs 

from
 sev

eral 
sta

te
 and fed

eral 
ag

en
cies 

as w
ell as num

erous academ
ic 

com
m

unities w
ill be 

in
v

o
lv

ed
.(see F

ig
u
re 

l).

8
. 

Sand 
and 

G
ravel E

x
tractio

n
s

In
creasin

g
 in

te
re

st 
in
 m

arine 
m

in
in

g
 fo

r ag
g

reg
ate 

and h
ard

 m
in

erals 
h
as 

re
su

lte
d
 
in
 

grow
ing co

n
cern fo

r 
th

e 
e
ffe

c
ts 

of m
ining o

p
eratio

n
s 

on 
fish

e
ry
 and m

arine reso
u
rces. 

NOAA h
as, 

th
e
refo

re, 
re

c
en

tly
 im

plem
ented 

a num
ber 

o
f 

stu
d
ie

s.

801 
A m

ajor 
e
ffo

rt 
iB
 

ongoing in
 
th

e 
U

S V
irg

in
 Islan

d
s w

here re
q
u
ire­

m
ents fo

r 
sands 

and g
rav

els 
fo

r c
o
n
stru

ctio
n
 p

u
rp

o
ses 

are 
g
re

atly
 in

creased
 

a
t 

th
e 

sam
e 

tim
e 

th
a
t lim

ited
 
lan

d
 b

ased
 ^so

u
rces have 

d
ecreased

. 
A 

m
ajor 

stu
d
y
 o

f 
th

e 
e
ffe

c
ts 

of 
sand 

and 
g
rav

el 
rem

oval 
from

 Jersey
 B

ay 
o
ff S

t. 
T

hom
as 

Islan
d
 is underw

ay. 
NOAA 

aiso
 

com
pleted a m

ajor rep
o

rt 
on o

ffsh
o
re m

ining in
 N

ew
 E

ngland w
aters.

8
.2
 

A 
rev

iew
 
o
f cu

rren
t m

ining a
c
tiv

itie
s 

o
ff 

th
e 

eastern
 

seab
o
ard

 
of 

th
e U

n
ited

 
S

ta
te

s w
as p

rep
ared

 p
ro

v
id

in
g
 in

fo
rm

atio
n
 on recen

t 
am

ounts 
o
f 

sands 
and 

g
rav

els 
rem

oved 
from

 c
o

a
sta

l 
and 

estu
arin

e w
aters.

8
. J 

NOAA a
iso

 h
as been in

te
re

ste
d
 
in
 

th
e 

p
o
ssib

le 
e
ffe

c
ts 

o
f 

deep 
ocean m

ining o
f m

anganese n
o
d
u
les. 

A
 re

c
en

t p
ap

er review
ed 

th
e p

re­
m

ining en
v
iro

n
m

en
tal 

co
n
d
itio

n
s 

in
 an a

rea
 in

 th
e N

orth P
a
c
ific

 
w

here 
m

anganese n
o

d
u

les 
e
x
ist in

 
am

ounts 
su

ffic
ie

n
t fo

r com
m

ercial 
o
p
eratio

n
s, 

and d
iscu

ssed
 
th

e a
n
tic

ip
ate

d
 e

ffe
c
ts 

o
f deep ocean m

in
in

g
. 

S
ev

eral 
in

v
e
stig

ato
rs have been concerned w

ith
 th

e 
e
ffe

c
ts 

o
f d

red
g
in

g
 and 

sp
o
ilin

g
 a

c
tiv

itie
s 

th
a
t 

im
pact upon 

fish
e
ry

 reso
u

rces 
in
 

a m
anner 

sim
ilar 

to
 
e
x

tra
c
tio

n
 
o
f m

arine ag
g

reg
ates. 

O
ther relev

an
t w

ork is 
liste

d
 
in
 
th

e 
"R

ecent P
u
b
licatio

n
s" 

p
ap

er.

9. 
M

o
d
ellin

g

S
ev

eral 
stu

d
ies w

ere p
rep

ared
 
in
 reg

ard
 

to
 m

o
d
ellin

g
 w

ater q
u
ality

 
and 

th
e 

im
p

acts 
o
f 

contam
inated w

aters 
on m

arine 
eco

sy
stem

s. 
A

gain 
th

e 
"R

ecent P
u

b
licatio

n
s" 

p
ap

er p
ro

v
id

es 
th

e 
referen

ces.

10. 
R

esearch
 

and R
eg

u
latio

n
s

M
uch o

f 
th

e 
recen

t 
e
ffo

rt by fe
d
e
ra

l 
and 

sta
te
 
ag

en
cies h

as been 
to
 p

ro
v
id

e 
in

fo
rm

atio
n
 w

hich can be u
sed

 in
 
th

e 
developm

ent 
o
f reg

u
la­

tio
n
s 

fo
r m

anagem
ent o

f m
arine 

en
v
iro

n
m

en
ts 

and m
arine p

o
llu

tio
n
.

R
eferen

ces 
to
 re

p
o

rts 
and p

ap
ers 

co
n
cern

ed
 w

ith
 reg

u
latio

n
 and m

anagem
ent 

stra
te

g
ie

s 
developed 

in
 1978 are 

to
o
 ex

ten
siv

e 
to
 
lis

t 
in
 
th

e
ir e

n
tire

ty
, 

b
u
t 

th
e 

"R
ecent P

u
b
licatio

n
s" 

p
ap

er co
n

tain
s a 

se
lec

tio
n

.

Ilo
 

In
te

rn
a
tio

n
a
l A

c
tiv

itie
s

S
ev

eral 
co

n
feren

ces 
and w

orkshops 
w

ere 
h
eld

 
in
 
th

e U
n

ited
 
S

ta
te

s 
in

 
re

la
tio

n
 
to
 m

arine en
v
iro

n
m

en
tal 

q
u
a
lity

 
and 

problem
s 

o
f m

arine 
p
o
llu

tio
n
. 

In
 m

any in
sta

n
c
es, 

re
p
re

sen
ta

tiv
e
s 

from
 fo

reig
n
 governm

ents p
a
rtic

ip
a
ted

 
in
 th

ese 
m

eetin
g
s. 

In
 m

ost 
in

stan
ces 

m
u

ltin
atio

n
a
l m

eetin
g
s 

in
v
o
lv

in
g

 
sev

eral 
co

u
n

tries 
w

ere 
h
eld

 b
u

t 
in
 
c
e
rta

in
 
cases b

ila
te

ra
l m

eeting
s 

w
era h

eld
. 

O
f p

a
rtic

u
la

r relev
an

ce 'is
 

th
e 

firs
t A

m
erican-S

oviet 
sym

posium
 

on 
th

e b
io

lo
g

ica
l 

e
ffe

c
ts 

o
f p

o
llu

tio
n
 on m

arine 
o
rg

an
ism

s 
and 

th
e U

S-U
SSR

 w
orkshop on 

th
e 

eco
lo

g
y
 
o
f fo

u
lin

g
 com

m
unities.
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MAINE
NOVA

SCOTIA

L
A

M
PE

X
- N

A
SA

 /N
E

F
C

 
17-19 A

pril 
1
9
7
9

NEW
HAMPSHIREMASS

ISLAND
CONN

NEW
JERSEY

#
)=

 D
E

FIN
IT

E
 

PA
R

T
IC

IPA
N

T
S

o
th

er 
n
u
m

b
ers 

are 
p
o
ssib

le 
p

articip
an

ts

(
#
'^D

E
F

IN
IT

E
 

PA
R

T
IC

IPA
N

T
S- 

■ 

L
o
catio

n
 

req
u

ires 
last 

m
in

u
te u

p
d
ate

VIRGINIA

100
KILOMETERS

F
ig

u
re 

1. 
T

he 
L

arge 
A

rea 
M

arine 
P

ro
d

u
ctiv

ity
 

E
xperim

ents 
(LA

M
PEX

) 
program

 
in

v
o
lv

es 
rem

ote 
sen

sin
g
 

from
 
sa

te
llite

s 
as 

w
ell 

as 
from

 U
-2 

and 
m

id
-altitu

d
e 

a
irc

ra
ft. 

T
he 

o
p
eratio

n
 w

ill 
in

v
o

lv
e 

tra
n
se

cts 
flow

n 
p
a
ra

lle
l 

to
 

th
e 

c
o
a
stlin

e 
from

 C
hesapeake 

B
ay 

to
 

th
e 

C
anadian 

b
o

rd
er, 

as 
w

ell 
as 

tran
se

cts 
flow

n 
seaw

ard 
from

 
C

hespeake 
B

ay, 
D

elaw
are 

B
ay, 

and 
R

aritan
 

B
ay. 

S
u
rface 

v
essels 

w
ill 

carry
 

p
erso

n
n
el 

and 
in

stru
m

en
tatio

n
 
cap

ab
le 

o
f m

easuring 
ch

lo
ro

p
h

y
ll, 

tu
rb

id
ity

, 
sa

lin
ity

, 
tem

p
eratu

re, 
and 

o
th

er 
v
a
riab

le
s. 

T
he 

sea 
su

rface 
tru

th
 

v
essels 

are 
in

d
icated

 
by 

num
bers.
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U
.S

.S
.R

.

(N
.Pc 

M
orozov and 

S
.A

. 
P

an
tin

)

B
io

ch
em

istry 
o
f heavy m

etals.

In
 I978 

th
e 

S
tate R

esearch
 In

stitu
te
 

o
f M

arine F
ish

eries 
and O

ceanography 
(V

N
IR

O
) 

c
a
rrie

d
 
o
u
t 

ex
p
ed

itio
n
ary

 research
 in

 
th

e N
orth A

tla
n
tis 

M
ea­

surem
ents w

ere m
ade 

o
f th

e 
co

n
ten

t 
of heavy m

etals 
(H

g, 
C

d, 
P

d, 
C

u, 
Z

in
, 

F
e, 

M
n, 

C
o, 

N
i) 

in
 atm

o
sp

h
eric p

re
c
ip

ita
tio

n
, 

in
 
th

e 
su

rface 
film

 of 
sea w

ater and 
th

e 
co

n
ten

t 
o
f 

suspended 
su

b
stan

ce 
o
f d

iffe
re

n
t h

o
rizo

n
s 

dow
n to

 
3OOO m as w

ell 
as 

in
 h

y
d

ro
b

io
n

ts 
o
f hyponeuston and n

ecto
n

.

O
n th

e b
a
sis 

o
f 

sum
m

ary and 
s
ta

tis
tic

a
l 

g
en

eralizatio
n
 o

f 
th

e 
re

su
lts 

o
f d

eterm
ined

 m
etals 

in
 num

erous 
sam

ples 
o
f 

ocean fish
e
s 

and p
lan

k
to

n
, ■ 

w
hich 

V
N

IRO
 an

aly
sed

 by m
ethod o

f atom
ic 

ab
so

rp
tio

n
, 

and th
e 

av
ailab

le 
d
ata o

f 
sc

ie
n
tific

 
lite

ra
tu

re
 th

ere w
ere 

estab
lish

ed
 p

o
sitiv

e 
c
o
rrela

tio
n

 
lin

k
s betw

een c
o

e
ffic

ie
n

ts 
o
f m

etal accu
m

u
latio

n
 and th

e
ir o

rd
in

al 
num

bers 
(ato

m
ic w

eig
h
t)0 

T
he 

c
lo

se
st 

co
n
n
ectio

n
 
(c

o
rre

latio
n
 c

o
e
fficie

n
t 

0.69 - 0
.77) 

w
as 

found fo
r m

etals w
ith

 o
rd

in
al num

bers below
 3

0
, 

in
clu

d
in

g
 

M
n, 

F
e, 

C
o, 

C
u, 

Z
n, 

i.e
. 

fo
r b

io
lo

g
ic

ally
 a

c
tiv

e m
icro

elem
en

ts. 
O

n th
e 

w
hole, 

th
e 

re
su

lts 
o
f 

th
e 

research
 
te

stify
 to

 
th

e 
im

p
o
rtan

t 
ro

le 
o
f 

geochem
ical 

(p
h
y
sical 

and 
ch

em
ical) 

fa
cto

rs 
o
f m

etal 
accu

m
u
latio

n in
 

biom
ass 

o
f m

arine 
o
rg

an
ism

s.

M
axim

um
 p

erm
issib

le 
p
o
llu

tio
n
.

O
n th

e b
a
sis 

o
f 

sum
m

arized re
su

lts 
o
f 

to
x
ico

lo
g
ic and b

io
ch

em
ical research

 
m

ade by V
N

IRO
 

and num
erous 

p
u

b
lica

tio
n
 (o

v
er 300) 

th
ere w

ere 
determ

ined
 

m
axim

um
 p

erm
issib

le 
co

n
cen

tratio
n
s 

o
f 

th
e m

ost w
id

ely d
istrib

u
te

d
 p

o
llu

tin
g

 
su

b
stan

ces 
in
 
sea w

ater, 
in

d
u

c
in

g
 d

isso
lv

ed
 o

il produces 
(IO

 m
k

g
/l), 

ch
lo

rid
e 

o
rg

an
ic 

su
b

stan
ces 

(IO
 

m
k

g
/l), 

d
eterg

en
ts 

(IO
 

-1
0
^m

k
g
/l), 

m
ercury 

(O
.l 

m
k

g
/l), 

lead
 

(lO
 m

k
g
/l), 

cadm
ium

 
(l-lO

 m
k

g
/l), 

zin
c 

(50 m
k

g
/l), 

iro
n
 
(20-50 m

k
g
/l), 

n
ick

el 
(5-10 m

k
g
/l), 

copper 
(5 m

k
g

/l), 
co

b
alt 

(l-5
 m

k
g

/l), 
arsen

ic 
(5

-1
0 m

k
g

/l).

L
ab

o
rato

ry
 research

.

In
 1978 V

N
IRO

 
co

n
tin

u
ed
 
to

x
ico

lo
g
ic 

stu
d
y
 o

f 
th

e 
e
ffe

c
t 

o
f p

o
llu

tin
g

 
su

b
stan

ces 
and 

sew
age 

on m
arine u

n
ic

e
llu

la
r alg

ae 
(IO

 
ty

p
es), 

p
rim

itiv
e 

organism
s 

(2 
ty

p
e
s), 

p
lan

k
to

n
 C

ru
stacea 

(2 
ty

p
es) 

and fish
e
s 

(3 
ty

p
es). 

T
here w

as 
elab

o
rated

 a system
 o

f m
arine 

to
x

ico
lo

g
ic b

io
te

sts 
fo

r b
io

lo
g
ic 

co
n
tro

l 
o
f 

sew
age h

arm
fu

ln
ess.. A new

 m
ethod w

as w
orked o

u
t 

to
 

évalua,te 
life

 
d
istu

rb
an

ces 
o
f u

n
ic

e
llu

la
r alg

ae 
in
 cu

ltu
re 

and in
 situ

 w
hen 

in
flu

en
ced

 by 
to

x
ic

an
ts, 

w
here photochem

ilum
inescence 

(e
x

tra low
 

lu
m

in
escen

ce) 
w

as u
sed

.
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In
te

rn
a
tio

n
a
l 

C
ouncil fo

r th
e 

E
x
p
lo

ratio
n
 o

f th
e 

S
ea

C
.M

. 
1978/E

 :1 
A

ppendix 
1

M
arine E

nvironm
ental Q

u
ality

 C
om

m
ittee

A
d
m

in
istrativ

e R
eport

A
ppendix 1: 

In
fo

rm
atio

n
 about 

sand and g
rav

el
ex

tractio
n

, 
1978»

In
 th

e fo
llo

w
in

g
 is 

g
iv

en in
fo

rm
atio

n
 on sand and g

rav
el 

ex
tractio

n
 d

u
rin

g
 1978 

from
?

B
elgium

C
anada

D
enm

ark 
(aiso

 
fo

r 1977)®

Icelan
d

N
eth

erlan
d
s

Sw
eden

U
n
ited

 K
ingdom

 
(E

ngland and V
ales).

In
 ad

d
itio

n
, 

th
ere are n

il-re
tu

rn
s from

s 

Irelan
d

 

S
co

tlan
d
.

N
orw

ay h
as 

inform
ed th

a
t 

th
e p

ro
d
u
ctio

n
 in

 1978 w
as 

as 
in
 1977*
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