
In
te

rn
a
tio

n
a
l 

C
o
u
n
cil 

fo
r 

th
e 

E
x
p
lo

ratio
n
 
o
f 

th
e
 

S
ea

C
.M

. 
1

9
7

8
/E

ïl 
A

d
m

in
istrativ

e 
R

ep
o
rt

M
A

RIN
E 

EN
V

IRO
N

M
EN

TA
L 

Q
U

A
LITY

 
CO

M
M

ITTEE

1977

by 
A 

D 
M

cIn
ty

re

B
elgium

 

(P
 
H

o
v

art)

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

 
c
o
a
st 

on 
th

e 
fish

 
and 

sh
rim

p
 

sto
ck

s 
and 

in
v

e
rte

b
ra

te
s 

w
ere 

fu
rth

e
r 

stu
d

ie
d

.

T
he 

m
o
n
ito

rin
g
 

program
m

e 
w

as 
c
a
rrie

d
 
o

u
t 

on 
tw

o 
dum

ping 
a
rea

s 
fo

r 
in

d
u
stria

l 
w

astes 
d
eriv

ed
 

from
 
tita

n
iu

m
 

d
io

x
id

e 
p

ro
c
e
sse

s, 
one 

a
re

a 
fo

r 
w

astes 
from

 
th

e 
p
ro

d
u
ctio

n
 

o
f 

th
io

c
a
rb

a
m

a
te

s, 
one 

a
rea

 
fo

r 
w

astes 
from

 
th

e 
p
ro

d
u
ctio

n
 
o
f 

p
ro

­
te

o
ly

tic
 

enzym
es 

and 
one 

a
rea

 
fo

r 
an 

in
d
u
stria

l 
w

aste 
c
o
n
ta

in
in

g
 
1
.5$

 p
h
en

o
l.

T
he 

sam
p

les 
w

ere 
tak

en
 

on 
a 

tw
o 

m
o

n
th

ly
 b

a
sis 

by 
a 

re
se

a
rc

h
 v

e
sse

l. 
A 

b
io

lo
g
ic

a
l 

an
d
 p

h
y
sico

-ch
em

ical 
su

rv
ey

 w
as 

c
a
rrie

d
 
o
u
t.

2. 
T

he 
tw

o 
m

o
n
ito

rin
g
 program

m
es 

on h
eav

y
 m

etals 
in
 
fish

 
an

d 
sh

rim
p
s 

w
ere 

co
n
tin

u
ed
 
in

c
lu

d
in

g
 
th

e
 

stu
d
y
 
o
f 

fifte
e
n
 
sp

e
cie

s 
alo

n
g
 
th

e
 
B

elg
ian

 
c
o

a
st

(R
h
izo

sto
m

a 
p
u
lm

o, 
A

llo
te

u
th

is 
su

b
u

la
ta

, 
M

acro
p

ip
u

s 
h
o
lsa

tu
s, 

A
ste

ria
s 

ru
b
en

s 
E

n
g

ra
u

lis 
e
n
c
ra

sic
h
o
lis, 

C
lu

p
ea 

harengum
, 

T
riso

p
te

ru
s 

lu
sc

u
s, 

C
ilia

ta
 m

u
stela 

M
u

llu
s 

su
rm

u
le

tu
s, 

A
m

m
odytes 

la
n
c
e
a

, 
A

m
m

odytes 
la

n
c
e
o

la
tu

s, 
E

u
trig

la
 

g
u
rn

a
rd

u
s, 

T
rig

la
 
lu

c
e
rn

a
, 

P
la

tic
h

th
y

s 
fle

s
u
s, 

L
im

anda 
lim

an
d
a).

F
in

a
lly

, 
a 

stu
d

y
 w

as 
c
a
rrie

d
 
o

u
t 

on 
th

e 
e
v
o
lu

tio
n
 
o
f m

ercu
ry
 
in
 

S
o

lea 
so

le
a

 
in
 

th
e 

N
o
rth

 
S

ea 
an

d
 
th

e 
Irish

 
S

ea.

3. 
O

ne 
to

x
ic

ity
 
te

s
t 

on 
an 

in
d
u
stria

l 
p
o
llu

ta
n
t 

c
o
n
tain

in
g
 
th

io
carb

am
ates 

w
as 

c
a
rrie

d
 

o
u
t 

in
 
acco

rd
an

ce 
w

ith
 
th

e 
O

slo 
C

o
n
v
en

tio
n
.

4
. 

A b
im

o
n

th
ly
 b

io
lo

g
ic

a
l 

and 
p
h
y
sico

-ch
em

ical 
m

o
n

ito
rin

g
 
o
f 

th
e 

n
o

rth
e
rn

 
p
a
rt 

o
f 

th
e 

K
w

inte 
B

ank, 
B

u
iten

 
B

atei 
and 

O
o
std

y
ck

b
an

k 
w

here 
san

d
 

ex­
tra

c
tio

n
s 

h
av

e 
sta

rte
d
 
a
t 

th
e 

end 
o
f 

1
9

7
6

, 
w

as 
c
a
rrie

d
 
o

u
t.



2

5* 
A 

re
g
u
la

r 
m

o
n
th

ly
 

su
rv

ey
 w

as 
c
a
rrie

d
 

o
u
t 

to
 
a
sse

ss 
th

e
 
g
en

eral 
sta

te
 

o
f 

th
e 

m
arin

e 
en

v
iro

n
m

en
t. 

In
 
a 

fix
e
d
 
g

rid
 

(see 
F

ig
. 

l), 
sam

p
les 

w
ere 

tak
en

 
o
r _in 

s
itu

 m
easu

rem
en

ts 
m

ade 
a
t 

20 
sta

tio
n
s 

to
 
m

easure 
th

e 
fo

llo
w

in
g
 p

aram
eters

1
. 

G
en

eral 
O

ceanography

T
em

p
eratu

re, 
s
a
lin

ity
, 

tu
rb

id
ity

, 
flu

o
rim

e
try

, 
d
isso

lv
e
d

 
o

x
y
g
en

, 
tran

sp
a
re

n
c
y
, 

m
eteo

ro
lo

g
ical 

o
b
se

rv
a
tio

n
s.

2. 
C

y
cle 

o
f 

b
io

g
en

eo
u

s 
elem

en
ts

D
isso

lv
ed

 n
u
trie

n
ts, 

d
isso

lv
e
d
 
o

rg
an

ic 
m

a
tte

r 
(D

O
M

), 
B

O
D

,-, 
p
a
rtic

u
la

te
 

o
rg

an
ic 

m
a
tte

r 
(PO

M
), 

ra
tio

 
liv

in
g
 P

O
M

/d
etrital 

PO
M

, 
p

h
y

to
p

lan
k

to
n
, 

zo
o
p
lan

k
to

n
, 

h
e
te

ro
tro

p
h
ic
 

m
arin

e 
b

a
c
te

ria
, 

b
en

th
o

s, 
POM

 
in
 

sed
im

en
ts 

and 
p
rim

ary
 
p
ro

d
u
ctio

n
.

3. 
C

y
cle 

o
f 

p
o
llu

ta
n
ts

H
eavy 

m
etals 

(Z
n, 

C
d, 

P
b
, 

C
u, 

H
g) 

d
isso

lv
e
d
 

and 
p
a
rtic

u
la

te
, 

h
eav

y
 m

etal 
co

n
ten

t 
o
f 

p
lan

k
to

n
, 

h
eav

y
 m

etal 
co

n
ten

t 
o
f 

th
e 

sed
im

en
ts.

6
. 

A m
o

n
ito

rin
g
 program

m
e 

on 
th

e 
S

ch
eld

t 
e
stu

a
ry

 w
as 

co
n
tin

u
ed

. 
R

eg
u
lar m

onth­
ly
 

su
rv

ey
s 

o
f 

th
e 

¿6 
p

o
in

ts 
in

d
ic

a
te

d
 

on 
F

ig
. 

2 
w

ere 
m

ade 
to
 
p

ro
v

id
e 

lo
n

g
i­

tu
d
in

a
l 

p
ro

file
s 

o
f 

p
h
y
sico

-ch
em

ical 
p
aram

eters 
(s

a
lin

ity
, 

te
m

p
era

tu
re

, 
d

is­
so

lv
ed
 

oxygen, 
pH

, 
tu

rb
id

ity
), 

to
 

stu
d
y
 

sed
im

en
tatio

n
 
p
ro

cesses 
and 

h
eav

y m
etal 

tra
n
sp

o
rt 

m
echan

ism
s, 

as 
w

ell^
as 

n
u
trie

n
t 

in
te

ra
c
tio

n
s 

and b
a
c
te

ria
l 

a
c
tiv

ity
.

7- 
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
is

tri­
b

u
tio

n
, 

th
e
 
sp

é
c
ia

tio
n
 

and 
tra

n
sfo

rm
a
tio

n
 
ra

te
s 

o
f 

th
e 

o
rg

an
ic 

m
a
tte

r 
p

re
sen

t 
in
 
th

e 
m

arin
e 

en
v
iro

n
m

en
t.

8
. 

B
elgium

 
a
c
tiv

e
ly
 
p
a
rtic

ip
a
te

d
 
in
 

an 
in

te
rn

a
tio

n
a
l 

ex
p

erim
en

t 
c
a
lle

d
 

"E
u
rasep

", 
d
esig

n
ed

 
to
 
in

v
e
stig

a
te
 

th
e 

a
p
p
lic

a
tio

n
 
p
o
s
s
ib

ilitie
s
 

o
f 

te
le

d
e
te

c
tio

n
 

as 
a m

o
n
ito

rin
g
 
to

o
l 

fo
r 

c
h
lo

ro
p
h
y
ll, 

tu
rb

id
ity

, 
e
tc

. 
T

he 
p
ro

c
essin

g
 
o
f 

th
e
se
 
re

s
u
lts 

is 
s
till 

g
o
in

g
 

on.
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PO
LLU

TIO
N
 CHEM

ISTRY

C
anada 

(j.F
. 

U
th

e)

- 
5 

-

1* 
F

u
rth

er 
stu

d
ies 

on 
th

e n
atu

re 
o
f m

etals 
in 

sh
e
llfish

 
show

ed 
th

a
t:

a) 
C

adm
ium

 
is 

tig
h

tly
 bound 

in 
scallo

p
 

ad
d
u
cto

r m
uscle 

and 
lo

b
ster 

d
ig

estiv
e 

g
lan

d
, 

b
u
t 

in
 
o
y
ster 

about 
h

a
lf o

f th
e 

to
ta

l 
cadm

ium
 
is 

p
resen

t 
as 

fre
e
, 

p
o
laro

g
rap

h
ically

 activ
e 

cadm
ium

.

b) 
A v

a
rie

ty
 o

f m
etals, 

both b
io

lo
g
ically

 req
u

ired
 

and 
to

x
ic 

ones, 
show

 high p
o
sitiv

e 
co

rrelatio
n
s 

w
ith 

each 
o
th

er. 
F

or 
exam

ple; 
silv

e
r 

(a to
x

ic m
etal 

o
f no 

know
n b

io
lo

g
ical 

ro
le) 

lev
els 

co
rrelate 

w
ith 

copper 
(a req

u
ired

 
elem

ent 
o
f m

ajor 
im

portance 
in 

sh
e
llfish

)
w

ith 
a 

co
efflu

en
t 

o
f g

reater 
than 

.95.

c) 
F

eeding 
experim

ents 
have 

show
n 

th
a
t 

cadm
ium

 
in
 

canned 
lo

b
ster 

h
ep

ato
p

an
creas 

is 
tak

en
 up by ra

ts 
at 

only about 
o

n
e-h

alf th
e 

ra
te
 

of 
cadm

ium
 
ch

lo
rid

e. 
T

he 
fa

cto
rs 

w
hich d

ecrease 
ab

so
rp

tio
n
 

are 
h
eat- 

stab
le 

and n
o
t 

th
e 

know
n 

ones. 
F

u
rth

er 
stu

d
ies 

are 
being 

carried
 

o
u
t.

2. 
S

am
ples 

o
f 

L
itto

rin
a
 
litto

re
a

, 
M

y
tilu

s 
e
d

u
lis, 

M
ya 

a
re

n
a
ria

 
and

asso
ciated

 
sedim

ents 
w

ere 
co

llected
 

from
 

the 
in

te
r-tid

a
l 

zone 
around th

e 
co

ast 
o
f N

ew
 B

runsw
ick, 

N
ova S

co
tia 

and P
rin

ce E
dw

ard 
Islan

d
.

T
hey w

ere 
analyzed 

fo
r PAH by 

IR
 

and 
flu

o
rescen

ce 
sp

ectro
sco

p
y
 and 

G
C-M

S.

3. 
In

fo
rm

atio
n
 

w
as 

com
piled 

on 
th

e 
an

aly
sis 

o
f 

sedim
ent 

sam
ples

tak
en
 

from
 h

arb
o

u
rs. 

S
ubstances m

easured w
ere 

C
d, 

H
g, 

DDT 
and 

d
e
riv

ativ
e
s, 

PC
B

s, 
o
il, 

C
u, 

Pb 
and Z

n.

4. 
F

en
itro

th
io

n
 

and am
inocarb 

w
ere 

looked 
fo

r 
in
 M

ya 
a
re

n
a
ria,

M
y

tilu
s 

ed
u
lis 

and C
rasso

strea v
irg

in
ica 

fo
llo

w
in

g 
a
e
ria

l 
fo

rest 
sp

ray
 ap

p
licatio

n
s. 

S
am

ples 
co

llected
 
fiv

e 
days 

a
fte

r 
sp

ray
in

g 
som

etim
es 

co
n
tain

ed
 
resid

u
es 

o
f fen

itro
th

io
n
 

but 
n
ev

er 
o
f 

am
inocarb.

5. 
A 

review
 o

f recen
t 

stu
d

ies 
o
f 

th
e uptake 

and 
ex

cretio
n
 
o
f

ch
lo

rin
ated

 
and brom

inated hydrocarbons 
by 

fish
 w

as p
rep

ared
. 

T
here 

are 
som

e 
d
ifferen

ces 
betw

een th
e behaviour 

o
f h

ig
h
ly
 brom

inated 
and 

h
ig

h
ly
 
ch

lo
rin

ated
 

com
pounds 

and th
e 

o
x

id
atio

n
 o

f 
iso

p
ro

p
y

l 
groups 

in 
C

h
lo

ralk
y
len

e 
12 

(a p
o
te

n
tia

l 
PCB 

su
b
stitu

te) 
is 

a 
sig

n
ifica

n
t 

d
eg

rad
atio

n
 

ro
u
te

.

6
. 

F
lu

o
ran

th
en

e 
and pyrene 

w
ould 

in
te

rfe
re

, 
if p

resen
t 

in
 
su

ffic
ie

n
tly

high 
co

n
cen

tratio
n

s, 
w

ith th
e 

q
u
an

titatio
n
 
o
f 

som
e 

te
tra

- 
and 

p
en

tach
lo

ro
b
ip

h
en

y
ls..



7
.

A
n
aly

sis 
o
f h

ep
ato

p
an

creas 
and blood 

o
f 

lo
b
sters, 

exposed 
to 

crude 
o
il 

in
 

th
e 

lab
o
rato

ry
, 

w
ere 

ev
alu

ated
. 

F
lu

o
rescen

ce 
em

ission w
as 

a good 
q

u
a
n

tita
tiv

e m
easure 

o
f o

il 
co

n
tam

in
atio

n
, 

p
ro

v
id

ed
 

th
a
t 

th
e 

la
tte

r 
could be 

confirm
ed by GCM

S. 
O

th
erw

ise, 
creo

so
te 

co
n
tam

in
atio

n m
ay 

lead
 to

 
erro

n
eo

u
s 

co
n
clu

sio
n
s. 

T
he 

b
est 

in
d
icato

r 
of 

o
il 

co
n
tam

in
atio

n 
appears 

to
 

be 
th

e 
GCM

S 
fin

g
e
rp

rin
t 

o
f alk

y
lb

en
zen

es. 
B

lood 
an

aly
sis 

w
as 

n
o
t 

a good 
in

d
icato

r 
o
f o

il 
co

n
tam

in
atio

n 
in
 
th

is 
case.

8
. 

L
evels 

and 
d

istrib
u

tio
n
 o

f contam
inants 

- M
ercury 

lev
els 

have
been 

surveyed 
in
 w

ater and 
fish

 
from

 
sev

eral 
lak

es 
in
 

L
abrador. 

N
otable 

lev
els 

have 
been 

found 
in
 

lak
es 

in
 
th

e 
L

abrador T
hrough, 

a 
g

eo
lo

g
ically

 ric
h
 
area. 

N
one 

is b
eliev

ed
 

to 
be 

o
f 

an
th

ro
p

o
g

en
ic 

o
rig

in
.

9. 
C

rangon w
ere 

analyzed fo
r PCB 

accum
ulation 

from
 m

ud 
sedim

ent
sp

ik
ed w

ith m
ixed A

ro
clo

rs 
1242, 

1254, 
and 

1260. 
A

s 
in
 o

th
er 

sp
ecies 

from
 th

is 
te

st, 
th

ere w
as 

little
 

accum
ulation 

from
 m

ud. 
Sandy 

sedim
ents 

sp
ik

ed at 
1 

ppm
 and m

ud 
sedim

ents 
at 

0.1 
ppm

 w
et 

w
eight 

co
n

tain
ed

 
m

easured 
co

n
cen

tratio
n
s 

o
f about 

0.3 pig/gm
 dry w

eig
h
t.

IO
. 

A
tlan

tic 
salm

on 
eggs 

w
ere 

analyzed 
fo

r 
ch

lo
rin

ated
 hydrocarbons.

T
he 

lev
els 

o
f DDE 

d
ecreased 

co
n

sid
erab

ly
 in

 
com

parison w
ith th

o
se 

in
 

1971, 
DDP 

and DDT have n
o
t 

changed m
uch. 

T
he 

co
n

cen
tratio

n
 o

f PC
B

's 
(A

ro
clo

r 
1254) 

is 
aiso

 
low

er, 
b
u
t 

s
till 

re
la

tiv
e
ly

 h
ig

h
 

(2-6 ¿ig/g 
lip

id
). 

In
te

restin
g
ly

, 
th

e 
co

n
cen

tratio
n
 
o
f hexachlorobenzene m

ay be 
in

creasin
g

 
(ap

p
ro

x
im

ately 
0.04 

and 
0.14 pig/g 

lip
id
 
in
 

1971 
and 

1976, 
re

sp
e
c
tiv

ely
).

11. 
C

is- 
and tran

s-ch
lo

rd
an

e 
and n

o
n
ach

lo
r w

ere 
d
etected

 
in
 
lo

b
ster

h
ep

ato
p
an

creas, 
cod 

and w
h
ite 

shark 
liv

e
r, 

A
tlan

tic 
salm

on 
eggs, 

and 
com

m
ercial 

fish
 o

ils 
as w

ell 
as 

h
errin

g
 g

u
ii 

and d
o
u
b
le-crested

 
corm

orant 
eggs 

o
b
tain

ed
 betw

een 
1971 

and 
1977. 

T
ran

s-n
o
n
ach

lo
r 

and 
c
is- 

ch
lo

rd
an

e 
are 

th
e m

ajor 
isom

ers p
resen

t. 
T

he 
lev

els 
are 

low
 re

la
tiv

e
 

to
 

PCB 
and DDE 

and p
ro

b
ab

ly
 have 

n
o
t 

changed m
uch 

sin
ce 

1971.

12. 
M

ost 
o
f th

e p
resen

t 
w

ell-know
n 

environm
ental 

contam
inants 

(e.g
.

P
C

B
's, 

D
D

T, 
e
tc

.) 
have 

th
e 

fo
llo

w
in

g p
ro

p
erties: 

th
ey
 are 

ch
em

ically
 re

sista
n
t 

to
 
e
ith

er b
io

lo
g
ical 

o
r n

o
n
-b

io
lo

g
ical 

d
eg

rad
atio

n
 

(hence 
th

ey 
are p

e
rsiste

n
t); 

th
ey

 have 
ap

p
reciab

le vapour p
ressu

re 
at 

norm
al 

environm
ental 

tem
p
eratu

res 
(hence 

th
ey 

are 
tran

sp
o
rted

 
atm

o
sp

h
erically

 
and 

so 
are w

idely d
istrib

u
te

d
); 

th
ey
 are 

lip
id
 

so
lu

b
le 

and 
so, 

w
hen
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accum
ulated by organism

s, 
are 

seq
u

estered
 

in 
tissu

e
s 

o
f re

la
tiv

e
ly
 

low
 

m
etab

o
lic 

a
c
tiv

ity
 

(hence 
are n

o
t 

exposed 
to
 

d
eg

rad
ativ

e 
sy

stem
s); 

they 
are produced 

in
d
u
stria

lly
 at 

th
e ra

te
 
o
f 

sev
eral 

thousand 
to

n
s/y

r. 
A

pplying 
th

ese 
c
rite

ria
 
to
 
o
th

er 
com

pounds, 
it 

w
as 

an
ticip

ated
 
th

a
t 

diphenyl 
eth

er 
(a 

com
pound used w

idely 
in 

h
e
at-tra

n
sfe

r 
ag

en
ts) 

w
ould p

ro
b
ab

ly
 be 

an 
environm

ental 
co

n
tam

in
an

t. 
U

sing 
GC-M

S 
tech

n
iq

u
es, 

its
 p

resen
ce 

w
as 

confirm
ed 

in
 
v
ario

u
s 

sam
ple 

ty
p
es 

(w
ater, 

fish
, 

se
a
ls, 

and 
seab

ird
s) 

from
 

N
ova 

S
co

tia.

13. 
S

ix
ty
 cod 

o
f 

selected
 
sizes 

w
ere 

co
llected

 
from

 th
e 

G
uii o

f S
t.

L
aw

rence 
and 

analyzed
 
fo

r 
P

C
B

's, 
H

CB, 
M

irex, 
H

s, 
P

b, 
C

d, 
A

s, 
S

e, 
C

u, 
and Zn 

to
 
re

la
te
 

a v
a
rie

ty
 o

f b
io

lo
g
ical 

fa
cto

rs 
(len

g
th

, 
w

eig
h

t, 
e
tc

.) 
to
 

contam
inant 

le
v

e
ls. 

T
his 

stu
d
y w

ill 
be 

carried
 o

u
t 

fo
r 

a num
ber o

f 
y
ears 

to 
docum

ent 
contam

inant 
changes 

over 
th

e 
y

ears. 
A

d
d
itio

n
al 

sam
ples 

o
f 

cod 
and red

fish
 

w
ere 

analyzed
 

from
 F

lem
ish C

ap.

PO
LLU

TIO
N
 DYNAM

ICS

1. 
S

u
rface 

sedim
ents 

from
 20 

sta
tio

n
s 

on 
th

e 
S

co
tian

 
S

h
elf, 

co
llected

on 
a 

tra
n
se

c
t 

from
 H

alifax
 

to 
E

m
erald B

ank 
and 

around S
able 

Islan
d

, 
have been 

analyzed
 
fo

r hydrocarbon 
co

n
ten

t 
and 

com
position by gas 

chrom
ato­

graphy and 
flu

o
rescen

ce 
sp

ectro
p
h
o
to

m
etry

. 
Som

e 
sam

ples 
w

ere 
tak

en
 n

ear 
abandoned 

ex
p

lo
rato

ry
 d

rillin
g
 
site

s 
in 

th
e 

S
able 

Islan
d
 
area. 

H
ydrocarbons 

appear 
to
 

be m
ainly d

eriv
ed
 

from
 b

io
g
en

ic 
te

rre
stria

l 
so

u
rces 

as 
evidenced 

by an 
in

v
erse 

co
rrelatio

n
 

o
f 

co
n
cen

tratio
n
s w

ith
 

in
creasin

g
 
d
istan

ce 
from

 
th

e m
ainland 

and 
a 

stro
n
g
 

odd 
carbon p

referen
ce 

in
 
th

e 
n
-alk

an
es. 

C
o
n
tri­

b
u

tio
n
 

from
 petroleum

 
so

u
rces, 

w
hile m

inor, 
w

as m
ost 

n
o

ticeab
le betw

een 
H

alifax
 

and E
m

erald B
ank. 

T
here 

is 
aiso

 
evidence 

th
a
t 

th
e hydrocarbon 

com
position 

a
t 

abandoned 
ex

p
lo

rato
ry
 d

rillin
g
 
site

s 
has 

been 
slig

h
tly

 a
lte

red
.

2. 
T

he 
dynam

ics 
o
f tra

n
sfe

r 
o
f o

rg
an

o
ch

lo
rin

es 
are 

b
ein

g 
stu

d
ied

 w
ith

in
m

arine p
lan

k
to

n
ic p

o
p
u
latio

n
s. 

P
resen

t 
in

fo
rm

atio
n
 

allow
s p

red
ictio

n
 

o
f 

th
e 

am
ount 

of DDT 
one 

w
ould 

ex
p
ect 

in
/o

n
 

copepods 
and 

eu
p
h
au

siid
s 

fo
r 

any 
given 

co
n

cen
tratio

n
 

o
f DDT 

in 
seaw

ater. 
B

oth u
p
tak

e 
and 

clearan
ce 

of DDT 
in 

cru
stacean

s 
are 

su
rface-area re

la
ted

 phenom
ena w

hich enabled 
to
 
w

ritin
g
 
o
f 

a 
com

prehensive 
fo

rm
u
latio

n
 

to
 

encom
pass 

a
li 

cru
stacean

s.

T
here 

is 
a 

fu
rth

er 
avenue 

fo
r p

lan
k
to

n
ic 

accu
latio

n
 

o
f o

rg
an

o
ch

lo
rin

es 
th

ro
u
g

h feed
in

g
. 

A num
ber 

o
f 

feed
in

g
 

experim
ents have 

been 
run 

in
 w

hich 
both 

th
e DDT 

retain
ed

 by 
copepods 

fo
llo

w
in

g
 

consum
ption 

of 
contam

inated 
alg

al 
foods 

and 
th

a
t 

p
assed

 through
 

in 
th

e 
feces w

ere m
easured. 

C
om

bining 
th

e



in
fo

rm
atio

n
 

w
e 

have 
learn

ed
 

about 
th

ese 
tw

o 
pathw

ays, 
w

e 
can begin

 
to

 
co

n
stru

ct 
a p

relim
in

ary
 m

odel 
o
f th

e 
o
rg

an
o
ch

lo
rin

e 
dynam

ics 
in
 
th

e m
arine 

p
elag

ic 
food w

eh.

To 
te

st 
th

is m
odel, 

w
e need 

to
 

know
 th

e 
q
u
an

tity
 o

f o
rg

an
o
ch

lo
rin

es 
in
 
lo

cal 
p
h
y
to

p
lan

k
to

n
, 

zooplankton 
and 

fish
, 

seaso
n
ally

. 
D

uring 
1977, 

p
lan

k
to

n
 w

as 
co

llected
 b

i-w
eek

ly
 in

 G
eorges 

B
ay, 

N
.S

. 
and 

siev
ed
 
in

to
 

seven 
size 

categ
o
ries 

(25, 
63, 

125, 
250, 

500, 
1000 

and 
2000 um

). 
A

d
u

lt, 
ju

v
en

ile 
form

s 
and 

eggs 
o
f 

sev
eral 

o
f th

e 
com

m
ercially 

im
p
o
rtan

t p
elag

ic 
fish

 
(m

ack
erel, 

h
errin

g
 

sm
elt 

and 
gasperaux) 

w
ere 

aiso
 
co

llected
. 

A su
itab

le
 

a
n
a
ly

tic
a
l 

m
ethod has been 

developed 
fo

r 
th

is 
lab

o
rato

ry
 

and 
sam

ples 
are 

p
resen

tly
 being 

an
aly

zed
.

3. 
T

he ARROW
 
sp

ill 
in
 

F
ebruary 

1970 
caused ap

p
ro

x
im

ately o
n
e-h

alf o
f

th
e 

600 
km
 
sh

o
relin

e 
o
f C

hedabucto B
ay, 

N
.S

. 
to
 

be 
h
eav

ily
 o

iled
 

w
ith B

unker C 
fu

el 
o
il. 

A
n 

ex
ten

siv
e 

fie
ld
 

su
rv

ey
 six

 y
ears 

la
te

r 
id

e
n
tifie

d
 

only a few
 
iso

late
d
 

areas 
w

here 
stran

d
ed
 
o
il, 

u
su

ally
 m

ixed w
ith 

sedim
ent 

to 
form

 
a 

"p
avem

en
t-lik

e" 
m

aterial, 
rem

ains. 
In 

a num
ber 

o
f 

in
te

r-tid
a
l 

lo
catio

n
s, 

o
il 

w
as 

found m
ixed w

ith 
sand 

and 
g

rav
el 

up 
to
 

sev
eral 

cen
tim

etres 
below

 th
e 

su
rface. 

O
il 

could n
o
t 

be 
d
etected

 
in 

su
b
-litto

ra
l 

sedim
ents 

in 
m

ost 
areas 

o
f th

e 
B

ay. 
It 

w
ould be 

d
etected

, 
how

ever, 
in 

som
e 

in
sh

o
re 

areas, 
and n

ear C
erberus 

R
ock, 

and 
is 

b
eliev

ed
 to

 
o
rig

in
ate 

from
 th

e 
ero

sio
n
 
o
f 

stran
d
ed

 o
il. 

B
ecause m

ost 
o
f th

e 
o
il 

is h
etero

g
en

eio
u
sly

 m
ixed w

ith 
sedim

ent 
and 

som
e 

o
f th

e 
areas 

o
rig

in
a
lly

 
contam

inated w
ith ARROW

 B
unker C 

o
il 

are now
 being 

fu
rth

er 
contam

inated 
from

 o
th

er 
so

u
rces, 

a calcu
latio

n
 o

f 
th

e 
ex

act 
am

ount 
o
f ARROW

 B
unker C 

o
il 

rem
aining 

in
 

C
hedabucto 

B
ay 

is 
im

p
o

ssib
le.

4. 
S

uspended 
and 

sedim
ented p

a
rtic

u
la

te
 

carb
o
n
, 

n
itro

g
en

, 
ch

lo
ro

p
h

y
ll

a 
and pheopigm

ents 
w

ere m
easured 

at 
v
ario

u
s 

depths 
th

ro
u
g
h
o
u
t 

th
e 

y
ear 

in
 

B
edford 

B
asin

, 
a 

sm
all 

co
astal 

m
arine 

bay. 
S

easonal 
and v

e
rtic

a
l 

d
ifferen

ces 
in
 

sed
im

en
tatio

n
 
ra

te
s w

ere n
o
t 

sim
ply re

la
ted

 
to
 

changes 
in 

co
n

cen
tratio

n
 
o
f 

suspended p
a
rtic

u
la

te
 m

atter. 
L

oss ra
te

s 
and 

se
ttlin

g
 

v
e
lo

cities 
fo

r m
easured v

ariab
les 

w
ere 

calcu
lated

 to
 

show
 th

a
t 

d
aily

 
lo

ss 
o
f carbon 

and n
itro

g
en
 
at 

v
ario

u
s 

d
ep

th
s w

as 
alw

ays betw
een 

1 
and 5%

 
(0.1 

to
 

2 
m

/day) 
o
f 

suspended m
aterial. 

L
oss 

ra
te

s 
and 

se
ttlin

g
 
v
e
lo

c
itie

s 
of 

p
lan

t 
pigm

ents 
w

ere 
an 

o
rd

er 
o
f m

agnitude 
low

er 
except 

fo
llo

w
in

g
 phytoplankton 

bloom
s 

d
u
rin

g
 w

in
ter w

hen 
alg

al 
c
e
lls 

se
ttle

d
 
d
ire

c
tly

. 
T

he m
easurem

ents 
m

ay be 
u

sefu
l 

in p
red

ictin
g
 th

e 
resid

en
ce 

tim
e 

o
f dredged bottom

 m
aterial 

in
 
th

e w
ater 

colum
n 

during 
dum

ping 
o

p
eratio

n
s. 

T
hey 

aiso
 
q
u
an

tify
 th

e 
d
aily

 
lo

ss 
th

ro
u
g

h 
sed

im
en

tatio
n
 

expected
 
fo

r 
any o

rg
an

ic 
or 

in
o
rg

an
ic m

atter 
asso

ciated
 w

ith 
se

ttlin
g
 p

a
rtic

le
s.

5. 
R

ates 
o
f oxygen 

uptake by alg
al 

and b
a
cte

ria
l 

p
o
p
u
latio

n
s

attach
ed

 to
 

sand, 
p
eb

b
le, 

rock 
and 

d
e
trita

l 
su

rfaces 
are 

d
ire

c
tly

 
re

la
ted

 
to
 

su
rface 

area under 
co

n
stan

t 
co

n
d
itio

n
s 

o
f tem

p
eratu

re, 
pH
 

and 
oxygen 

co
n

cen
tratio

n
. 

A
n 

in
v
erse re

la
tio

n
 

betw
een 

re
sp

ira
tio

n
 p

er u
n

it 
o

rg
an

ic m
atter 

and th
e 

o
rg

an
ic 

co
n

ten
t 

o
f attach

ed
 

com
m

unities 
on 

so
lid

 
su

rfaces 
w

as 
aiso

 
observed. 

B
road 

sim
ila

ritie
s 

in
 m

easures 
o
f com

m
unity
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m
etabolism

 on n
atu

ral 
and 

a
rtific

ia
l 

su
b

strates 
su

p
p
o
rt 

th
e 

id
ea th

a
t 

re
sp

irato
ry
 energy flow

 through
 
alg

al 
and b

a
cte

ria
l 

p
o
p
u
latio

n
s 

on 
so

lid
 

su
rfaces 

is 
a 

co
n
serv

ativ
e 

p
ro

p
erty

 o
f th

e 
in

ta
c
t 

com
m

unity and 
is 

larg
ely

 
co

n
tro

lled
 by av

ailab
le 

space.

6
. 

A
n 

in
tern

a
tio

n
al 

sym
posium

 on 
th

e 
reco

v
ery

 p
o
te

n
tial 

o
f cold

w
ater m

arine 
environm

ents 
from

 o
il 

sp
ills 

w
as 

o
rg

an
ized

 
and h

eld 
in
 O

ctober. 
O

ver 
150 

sc
ie

n
tists 

from
 N

orth A
m

erica, 
E

urope 
and A

sia 
atten

d
ed

. 
T

he p
ro

ceed
in

g
s 

w
ill 

be p
u
b
lish

ed
 
in
 

a 
sp

ecial 
issu

e 
o
f th

e Jo
u
rn

al 
o
f th

e 
F

ish
eries 

R
esearch B

oard 
in
 
th

e 
sp

rin
g
 o

f 1978.

7. 
G

eneral 
stu

d
ies 

o
f th

e 
le

v
els, 

behaviour 
and dynam

ics 
o
f heavy

m
etals 

(H
g, 

Z
n, 

C
u, 

P
b, 

C
o, 

N
i, 

C
r, 

V
, 

B
e) 

in
 
th

e 
sedim

ents 
o
f 

th
e 

S
t. 

L
aw

rence 
E

stu
ary

, 
G

u
ii o

f S
t. 

L
aw

rence 
and S

aguenay fjo
rd
 have 

been 
com

pleted. 
T

he 
stu

d
ies 

in
d

icate 
th

a
t 

Zn 
is 

a 
contam

inant 
and C

u and 
Pb 

are 
p
o
te

n
tia

l 
contam

inants 
o
f th

e 
sedim

ents 
in
 
th

e upper 
S

t. 
L

aw
rence E

stu
ary

. 
B

iogeochem
ically, 

m
ercury 

is 
a p

o
llu

tan
t 

o
f th

e 
S

aguenay 
fjo

rd
 

and 
low

er 
S

t. 
L

aw
rence E

stu
ary

.sed
im

en
ts. 

Zn 
and Pb 

are 
contam

inants 
and V 

is 
a 

p
o
te

n
tia

l 
contam

inant 
o
f th

e 
S

aguenay fjo
rd
 

sed
im

en
ts, 

w
hereas 

Z
n, 

P
b, 

V 
and N

i 
are p

o
te

n
tia

l 
contam

inants 
o
f th

e 
low

er E
stu

ary
 

sed
im

en
ts. 

V
ery 

little
 

o
f th

e 
an

th
ro

p
o

g
en

ic 
in

p
u
ts 

o
f th

ese m
etals 

have 
reach

ed 
th

e 
open 

G
ulf o

f S
t. 

L
aw

rence 
ex

cep
t 

from
 
lo

cal 
so

u
rces 

in
 

C
haleur B

ay, 
N

orthum
berland 

S
tra

it (?) 
and th

e 
B

ay o
f Islan

d
s, 

N
ew

foundland. 
E

lsew
here 

th
e 

elem
en

tal 
co

n
cen

tratio
n
s 

are 
at 

or n
ear n

atu
ral 

le
v

e
ls.

8
. 

S
tu

d
ies 

o
f th

e u
p
tak

e o
f PC

B
's 

from
 

spiked
 

sedim
ents 

(0.1 
ug/g)

are 
underw

ay. 
M

uddy and 
sandy sedim

ents 
are used 

and 
th

e te
st 

anim
als 

are N
ereis, 

G
ly

cera, 
M

y
tilu

s, 
M

ya, 
C

rangon, 
and H

om
arus. 

T
he 

accum
ulation 

o
f 

PC
B

's 
occurs 

to
 

a 
le

sse
r 

ex
ten

t 
from

 m
uddy th

an
 

from
 

sandy 
sed

im
en

ts.

9. 
E

xperim
ents 

to
 

in
v

estig
ate 

th
e 

e
ffe

c
t 

o
f body size 

o
f N

ereis
and C

rangon 
and o

f PC
B

's 
co

n
cen

tratio
n
s 

in
 

sed
im

en
ts, 

on 
th

e 
accum

ulation 
o
f PC

B
's 

by th
e 

an
im

als, 
w

ere 
com

pleted. 
A num

ber 
o
f 

liv
e 

clam
s 

w
ere 

exposed 
to
 

PC
B

's 
in 

sea w
ater 

to
 m

easure 
accum

ulation 
w

ith
in
 
th

e 
clam

s 
and 

to
 

develop 
a m

ethod 
fo

r 
sp

ik
in

g
 
liv

e 
clam

s 
fo

r 
use 

in 
fu

tu
re 

w
ork 

on uptake 
o
f PC

B
's 

by p
rey

 
sp

ecies. 
A

nim
al 

and 
sedim

ent 
sam

ples 
have n

o
t 

been 
ch

em
ically

 an
aly

zed
 to

 
d

ate.



IO

IO
. 

A
n 

ex
ten

siv
e 

re-ex
am

in
atio

n
 

o
f C

hedabucto B
ay, 

N
ova S

co
tia

sedim
ents 

w
as 

carried
 

out 
in 

th
e 

sum
m

er 
o
f 1976, 

fo
r 

com
parison 

w
ith 

d
ata o

b
tain

ed
 
sh

o
rtly

 a
fte

r th
e m

ajor 
o
il 

sp
ill 

in
 

1970. 
O

nly tw
o 

o
f 

th
e 

79 
sedim

ent 
sam

ples 
exam

ined m
icro

b
io

lo
g
ically

 had 
larg

e 
num

bers 
o
f 

hydrocarbon u
tiliz

in
g
 b

a
c
te

ria
. 

T
he bulk 

o
f 

sedim
ents 

w
ere, 

w
ith reg

ard
 

to
 
b

a
c
te

ria
l 

p
o
p
u
latio

n
s, 

com
parable 

to
 

areas 
d
escrib

ed
 

as 
"clean

" 
i.e

. 
no 

ap
p

aren
t 

or 
know

n 
co

n
tam

in
atio

n
 w

ith 
o

il.

11. 
R

ecent 
stu

d
ies have 

attem
p

ted 
to
 
e
stab

lish
 

an 
o

p
tim

al 
co

n
d

itio
n

to
 
fa

c
ilia

te
 
d
ep

u
ratio

n
 
o
f b

io
lo

g
ical 

contam
inants 

from
 
sh

e
llfish

. 
B

oth 
an 

am
phibian v

iru
s 

(L
T

-1) 
and E

. 
c
o

li 
have been 

em
ployed 

as 
ex

p
erim

en
tal 

co
n
tam

in
an

ts. 
T

he 
h
ig

h
est uptake 

ra
te
 by o

y
ster 

and 
so

ft 
sh

e
ll 

clam
 w

as 
observed 

fo
llo

w
in

g
 

12 
hours 

exposure 
to
 

th
e 

co
n
tam

in
an

ts, 
and 

th
e 

fin
a
l 

co
n

cen
tratio

n
 o

f th
e 

contam
inant 

in
 
th

e 
tissu

es 
o
f sh

e
llfish

 ap
p
ears 

to 
depend 

on 
th

e 
co

n
cen

tratio
n
 
o
f th

e 
organism

 
or v

iru
s 

in
 
th

e 
contam

inated 
w

ater. 
O

ur p
relim

in
ary

 re
su

lts 
in

d
icate 

th
a
t 

over 
90%

 
o
f th

e 
contam

inants 
in
 
th

e 
sh

e
llfish

 
can be released

 w
ith

in
 

24 
hours 

a
fte

r tra
n
sfe

r to
 

running 
sea w

ater 
at 

20C
. 

H
ow

ever, 
th

e 
resid

u
al 

contam
inants 

w
ere 

n
o
t 

com
pletely 

elim
in

ated
 

in 
our 

96 
hour 

ex
p

erim
en

tal 
p

erio
d

. 
F

acto
rs 

affectin
g
 
d
ep

u
ratio

n
 

ra
te
 

such 
as 

sa
lin

ity
, 

tem
p
eratu

re, 
feed

in
g
 

or n
o
t 

feed
in

g
, 

etc. 
fo

r 
com

m
ercially 

im
p

o
rtan

t 
sh

e
llfish

 are 
b
ein

g 
stu

d
ied

.

12. 
P

re
c
ip

itatio
n
 

sam
ples 

from
 th

e 
fo

u
r A

tlan
tic P

ro
v
in

ces 
w

ere 
analyzed 

fo
r m

ercury to
 

determ
ine 

th
e 

sig
n
ifican

ce 
o
f a

e
ria

l
tran

sp
o

rt 
as 

a 
so

u
rce.

13. 
D

epuration 
- 

M
easurem

ents 
in
 
v

itro
 

on 
ary

l 
h
y
d
ro

carb
o
n
-m

etab
o
lizin

g
enzym

es 
in
 
fish

 
show

 th
a
t 

2- 
to
 

5
-rin

g
 

com
pounds 

are 
read

ily
 

m
etab

o
lized

. 
In

d
u
ctio

n
 
o
f th

e 
enzym

es 
by 

crude 
o
il 

re
su

lts 
in
 

a 
5- 

to
 

20­
fo

ld
 
in

crease 
in
 
th

e 
ra

te
 

o
f m

etabolism
 
o
f 4- 

and 5
-rin

g
 

com
pounds 

b
u
t 

has 
no 

a
ffe

c
t 

on 
sm

aller 
aro

m
atics. 

It 
is 

su
sp

ected
 th

a
t 

d
iffe

re
n

t 
cytochrom

es 
P

-450 
are 

in
v
o
lv

ed
 
in
 
th

e m
etabolism

 
o
f th

e 
tw

o 
classes 

o
f hydrocarbons.

In 
vivo 

d
ep

u
ratio

n
 
is 

cu
rren

tly
 being m

easured.

14. 
A 

stu
d
y o

f trace m
etal 

d
istrib

u
tio

n
s 

and b
eh

av
io

u
r 

in
 
th

e 
estu

arin
e

reg
io

n
s 

o
f th

e 
G

uii o
f S

t. 
L

aw
rence 

has 
enabled 

th
e 

p
ro

p
o

rtio
n
 
o
f 

flu
v
ia

lly
-d

e
riv

e
d
 m

etals, 
w

hich 
are p

re
c
ip

ita
te

d
 

in
 
th

e n
earsh

o
re, 

to
 be 

estim
ated

. 
T

he 
re

su
lts 

aiso
 

su
g

g
est 

th
a
t m

anganese 
released

 
from

 n
earsh

o
re 

p
e
litic

 
sedim

ents m
ay m

ake 
a 

sig
n
ific

an
t 

co
n

trib
u

tio
n
 
to
 m

anganese 
in 

p
elag

ic 
sedim

ents.
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15. 
T

he 
d
istrib

u
tio

n
 
o
f 

stab
le 

carbon 
iso

to
p
es 

in
 
to

ta
l 

sedim
entary

o
rg

an
ic m

atter 
in
 
th

e 
e
stu

a
rie

s 
and G

uii o
f 

S
t. 

L
aw

rence has 
confirm

ed 
th

a
t 

v
irtu

a
lly

 a
li 

th
e 

terrig
en

o
u
s 

o
rg

an
ic m

aterial 
en

terin
g
 

th
e 

area 
is 

p
re

cip
ita

ted
 w

ith
in
 

th
e 

estu
arin

e 
environm

ent. 
T

he 
o

rg
an

ic m
atter 

w
ith

in
 

th
e 

sedim
ents 

o
f th

e 
G

uii 
o
f S

t. 
L

aw
rence 

is 
p

rim
arily

 o
f m

arine 
or 

lo
cal 

o
rig

in
.

16. 
M

easurem
ents 

o
f organohalogen 

co
n
cen

tratio
n
s 

in
 n

earsh
o

re 
m

arine
sedim

ents 
o
f th

e 
C

anadian A
tlan

tic C
oast 

have 
been 

com
pleted.

T
he 

re
su

lts 
in

d
icate 

th
a
t 

th
e 

d
istrib

u
tio

n
s 

o
f PC

B
's 

and DDT 
d
eriv

ativ
es 

w
ere 

m
ore 

clo
sely

 
co

rrelated
 w

ith 
to

ta
l 

o
rg

an
ic 

carbon 
in
 
th

e 
sedim

ents 
th

an w
ith 

sedim
ent m

ineralogy.

17. 
D

uring 
1977 

survey sam
ples 

o
f w

ater, 
suspended m

atter and 
sedim

ent
w

ere 
co

llected
 

from
 B

affin
 

B
ay, 

D
avis 

S
tra

it, 
L

an
caster 

Sound,
Jo

n
es 

Sound 
and 

S
m

ith Sound. 
T

hese 
sam

ples 
w

ill 
be 

used 
to
 
elu

cid
ate 

th
e 

d
istrib

u
tio

n
s 

o
f n

u
trie

n
ts, 

trace m
etals, 

petroleum
 resid

u
es 

and p
a
rtic

u
la

te
 

o
rg

an
ic 

carb
o
n
, 

and 
to
 

determ
ine 

th
e 

n
atu

re 
and 

sta
b

ility
 o

f p
a
rticu

la
te 

o
rg

an
ic m

atter 
in
 
th

e 
reg

io
n

. 
R

esu
lts 

to
 

d
ate 

show
 th

a
t 

th
e 

co
n
cen

tratio
n
s 

o
f petroleum

 resid
u

es 
are 

g
en

erally
 
le

ss 
than 

0.5 
ug/1 

except 
in
 

a 
few

 
lo

c
a
litie

s 
w

here 
n
atu

ral 
hydrocarbon 

seepages 
a
rrea

r p
rev

alen
t. 

T
he n

u
trie

n
t 

and 
oxygen 

iso
to

p
e 

d
ata 

are 
expected 

to
 
a
ssist 

in
 
th

e 
id

e
n

tifica
tio

n
 
o
f 

w
ater 

flow
s 

through 
th

e 
C

anadian A
rctic A

rchipelago 
and, 

to
 

a 
le

sser 
ex

ten
t, 

w
ith

in
 
th

e A
rctic 

O
cean.

BIO
LO

G
ICA

L 
EFFECTS

1. 
Sand 

shrim
p 

(C
rangon 

sep
tem

sp
in

o
sa) 

a
n
d

'le
a
li:-

a) 
A 

lig
h
t 

and electro
n
 m

icroscope 
stu

d
y o

f th
e norm

al 
stag

es 
o
f 

sp
erm

io
g
en

esis 
in
 
th

e 
sand 

shrim
p 

has 
been 

com
pleted 

and 
su

b
m

itted 
fo

r p
u
b
licatio

n
. 

T
his 

stu
d
y
 
is 

b
ein

g used 
as 

th
e 

stan
d
ard

 
ag

ain
st 

w
hich 

changes 
in
 

sp
erm

io
g
en

esis 
in
 

shrim
p 

exposed to
 

lead
 

are 
com

pared.

b) 
In 

an 
in

itia
l 

ex
p
erim

en
t, 

shrim
p 

w
ere 

exposed 
to
 

a 
range 

of 
co

n
cen

tratio
n
s 

o
f o

rg
an

ic 
lead

 
sa

lts. 
A num

ber 
o
f u

ltra
stru

c
tu

ra
l 

changes 
w

ere n
o

ted
: 

d
eg

en
eratio

n
 

and 
sw

ellin
g
 

o
f m

ito
ch

ro
n

d
ria; 

th
ick

en
in

g
 

o
f 

te
stic

u
la

r 
ep

ith
eliu

m
; 

ex
ten

siv
e 

ag
g
reg

atio
n
 

of m
em

branes 
and m

ito
ch

o
n

d
ria; 

and 
th

e 
fo

rm
atio

n 
o
f electro

n
 

dense 
b
o
d
ies 

a
risin

g
 

from
 
th

e 
d
eg

en
eratin

g
 

erg
asto

p
lasm

 
o
f th

e 
sp

erm
ato

cytes.

c) 
Shrim

p 
exposed 

to
 

lead
 

d
ied a

fte
r m

o
u
ltin

g
. 

T
he m

o
rtality

 
ra

te
 

w
as 

low
er 

fo
r 

fem
ale 

shrim
ps.

d) 
T

hese 
experim

ents 
are 

co
n
tin

u
in

g
 

and u
ltra

stru
c
tu

ra
l 

changes 
in
 

sp
erm

io
g
en

esis 
o
f 

shrim
p 

exposed 
to
 

in
o
rg

an
ic 

lead
 
sa

lts 
w

ill 
be 

stu
d

ied
 

n
e
x

t.
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2. 
M

um
m

ichogs 
(F

undulus 
h
e
tero

c
litu

s) 
and brook 

tro
u
t 

(S
alv

elin
u
s

fo
n

tin
ilis) 

w
ere 

exposed 
to
 

4, 
15 

and 
38 ppm

 
cadm

ium
 
ch

lo
rid

e 
lev

els 
in
 

flow
 through

 tan
k

s. 
A

t 
th

e 
lig

h
t m

icroscope 
le

v
e
l, 

kidney 
dam

age 
show

ed up 
in
 
th

e proxim
al 

tu
b

u
les 

o
f th

e m
um

m
ichog. 

H
ypertrophy 

and h
y
p
erp

lasia o
f g

ili 
ep

ith
eliu

m
 w

as 
found 

in b
o
th
 
sp

ecies. 
A

n 
in

crease 
in 

h
em

ato
crit 

v
alu

es 
o
ccu

rred
 
in
 b

o
th
 

sp
ecies 

a
fte

r 
exposure 

to
 

cadm
ium

.

3
_ 

S. 
fo

n
tin

a
lis 

w
ere 

exposed 
to
 

3 ppm
 

cadm
ium

 and 
tissu

e
s 

w
ere 

fix
ed
 

fo
r

electro
n
 m

icroscopy. 
In

itia
l 

re
su

lts 
rev

eal 
e
p

ith
e
lia

l 
liftin

g
 

in 
fish

 
exposed 

to
 

cadm
ium

 at 
6 

C
, 

w
hile 

h
y
p
erp

lasia 
and 

edem
a w

ere 
found 

in 
fish

 
exposed 

to
 

cadm
ium

 
at 

12°C
. 

(A
 

type 
o
f 

secreto
ry
 c

e
ll 

found 
in 

th
e 

g
ills 

is being 
exam

ined.) 
O

ther 
tro

u
t 

tissu
e
s 

w
ill 

be 
exam

ined 
fo

r 
u
ltra

stru
c
tu

ra
l 

changes 
re

su
ltin

g
 

from
 

cadm
ium

 treatm
en

t.

4. 
A program

 has been 
sta

rte
d
 to

 
determ

ine 
th

e 
in

cid
en

ce 
o
f pseudo­

b
ran

ch
ia! 

tum
ours 

in
 

cod 
landed on 

th
e A

tlan
tic C

oast. 
To 

d
ate 

an 
exam

ination 
o
f 

1009 
cod 

landed 
at 

a N
ova 

S
co

tian 
fish

 p
lan

t 
rev

ealed
 th

e 
p
resen

ce 
o
f only one 

b
ila

te
ra

l pseudobranch 
tum

our. 
F

resh
ly
 

caught 
cod 

w
ill 

be 
looked 

at 
in
 

th
e 

hope 
o
f o

b
tain

in
g
 
fresh

 m
aterial 

fo
r 

h
isto

lo
g
ic

a
l 

stu
d
ies 

and 
cod 

landed 
at 

fish
 p

lan
ts 

w
ill 

be 
fu

rth
er 

exam
ined to

 
determ

ine 
th

e 
freq

u
en

cy o
f th

is 
tum

our.

5. 
H

ag
fish 

from
 th

e 
B

ay o
f Fundy 

area have 
been 

exam
ined 

fo
r 

th
e

p
resen

ce 
o
f hepatom

as 
such as 

rep
o
rted

 by F
alkm

er 
in
 

Sw
eden. 

Two 
p
o
p
u
latio

n
 

sam
ples 

o
f 

100 h
ag

fish
,each

 w
ere 

exam
ined b

u
t no 

hepatom
as w

ere 
found.

6
. 

F
la

tfish
 

landed 
at 

a N
ova 

S
co

tian
 
fish

 p
lan

t 
w

ere 
exam

ined 
fo

r
p

ap
illam

as. 
A v

a
riety

 o
f p

a
rasite

s w
ere 

en
co

u
n
tered b

u
t no 

tum
ours. 

M
ore 

ex
ten

siv
e 

sam
pling w

ill 
be 

carried
 
o
u
t.

7. 
F

o
rtu

ito
u
sly

 o
b
tain

ed
 

tum
our 

from
 reg

u
lar 

sam
pling 

surveys 
(o

ff
N

ew
foundland) 

are 
being 

co
llected

 
in
 
a
n
tic

ip
atio

n
 
o
f 

an 
in

te
r­

n
atio

n
al 

survey o
f th

e 
o
ccu

rren
ce 

o
f n

eo
p
lasias 

in m
arine 

organism
s.

8
. 

W
ork has 

co
n

tin
u

ed on 
assessin

g
 

th
e 

su
b
leth

al 
e
ffe

c
ts 

o
f know

n
environm

ental 
co

n
tam

in
an

ts. 
T

he 
index o

f 
su

b
leth

al 
e
ffe

ct 
stu

d
ied

 
has been 

th
e 

a
c
tiv

ity
 o

f th
e m

ixed 
fu

n
ctio

n
 

o
x

id
ase 

(M
FO) 

system
 
in
 
fish

; 
th

is 
is 

a 
group 

o
f enzym

es 
w

hich 
cataly

zes 
th

e 
d
eg

rad
atio

n
 
o
f v

ario
u

s 
fo

reig
n
 

com
pounds, 

and 
th

e 
ex

ten
t 

o
f 

its 
a
c
tiv

ity
 o

ften
 
re

fle
c
ts 

th
e 

h
isto

ry
 

o
f exposure 

o
f fish

 to
 

c
e
rta

in
 k

in
d
s 

o
f 

fo
reig

n
 

com
pound. 

W
e 

found 
p

rev
io

u
sly

 th
a
t 

D
D

T, 
and 

its 
p
rin

cip
al 

m
etab

o
lite 

in
 
fish

, 
D

D
E, 

d
id
 n

o
t 

induce 
a
c
tiv

ity
 o

f th
e M

FO 
system

. 
W

e have 
found 

sin
ce 

th
a
t 

P
C

B
's, 

w
hich 

are 
know

n 
environm

ental 
co

n
tam

in
an

ts, 
w

ill 
induce M

FO 
a
c
tiv

ity
 
in
 
fish

, 
as 

does 
3
-m

eth
y
lch

o
lan

th
ren

e.
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9- 
O

il 
sp

ill 
d

isp
ersan

ts 
have 

been 
show

n 
to
 

a
ffe

c
t 

th
e h

eart 
ra

te
o
f 

fish
 

in 
a m

anner 
resem

bling 
anoxia or 

heavy-m
etal 

in
to

x
icatio

n
. 

T
he 

ran
k

in
g 

o
f d

isp
ersan

ts 
and 

su
rfactan

ts 
is 

th
e 

sam
e 

as 
th

e 
in

d
ep

en
d
en

tly
- 

o
b
tain

ed
 
le

th
a
l 

to
x

ic
ity

. 
A

n 
ex

tern
al 

recep
to

r 
on 

th
e 

g
ills 

is 
b
eliev

ed
 

to
 

be 
in

v
o
lv

ed
. 

T
he 

sam
e 

ag
en

ts 
aiso

 
in

te
rfe

re
 

w
ith 

c
ilia

ry
 m

ovem
ent 

in 
b
iv

alv
e 

g
ills.

IO
. 

B
iv

alv
es 

exposed to
 

sh
o
rt-term

 
(4 

days) 
and 

long-term
 

(6 y
ears)

o
il 

p
o

llu
tio

n
 

w
ere 

assayed 
fo

r 
ary

l 
hydrocarbon 

hydroxylase 
and 

fo
r N

-dem
ethylase 

a
c
tiv

ity
. 

S
h

o
rt-term

 
in

d
u
ctio

n
 

stu
d
ies 

w
ere 

carried
 

out 
on M

ya 
a
re

n
a
ria, 

M
y

tilu
s 

ed
u
lis 

and O
strea 

ed
u
lis 

in
cu

b
ated 

in
 

aqueous 
e
x
tra

cts 
o
f K

uw
ait 

crude 
o
il 

o
r 

B
unker C 

(fu
el) 

o
il. 

F
or 

th
e 

ch
ro

n
ic- 

in
d
u
ctio

n
 

stu
d

ie
s, 

M
ya aren

aria and M
y

tilu
s 

ed
u
lis 

w
ere 

co
llected

 
from

 
o
iled

 
clam

 beds 
(ARROW

 B
unker 

C) 
in
 

C
hedabucto 

B
ay, 

N
ova 

S
co

tia. 
N

one 
of 

th
e b

iv
alv

es 
show

ed 
any b

asal 
or p

etro
leu

m
 hydrocarbon 

induced 
ary

l 
hydro­

carbon 
h
y
d
ro

x
y
lase o

r 
N

-dem
ethylase 

a
c
tiv

ity
, 

as 
show

n 
by th

e
ir 

in
a
b
ility

 
to
 m

etab
o
lize 

benzopyrene 
or 

im
ipram

ine. 
In 

c
o
n
trast, 

both 
o
il-fre

e
 

co
n
tro

l 
tro

u
t 

and 
tro

u
t 

tak
en
 

from
 a p

o
llu

ted
 

lak
e 

re
ad

ily
 m

etab
o
lized 

both 
th

ese 
com

pounds. 
T

he 
in

a
b

ility
 o

f th
ese 

b
iv

a
lv

e
s 

to
 

d
eg

rad
e 

p
etro

leu
m

 
aro

m
atic hydrocarbons, 

and th
e 

tendency o
f th

ese 
com

pounds 
to
 

accum
ulate 

in
 

th
e m

ollusc 
tissu

e
s, 

p
resen

ts 
an 

o
p
p
o
rtu

n
ity

 fo
r 

tra
n
sfe

r 
o
f u

n
altered

 
hydrocarbons 

in
to
 

th
e 

fo
o

d
ch

ain
.

11. 
Tw

o 
p
o
p
u
latio

n
s 

o
f M

ya 
aren

aria, 
one 

from
 a 

ch
ro

n
ically

 o
iled

lagoon 
(sin

ce 
th

e ARROW
, 1970) 

and th
e 

o
th

er 
from

 
a n

o
n

-o
iled

 
lagoon, 

w
ere 

com
pared 

as 
to
 
p
o
p
u
latio

n
 
stru

c
tu

re, 
grow

th 
and m

etabolism
.

T
he 

o
iled

 
lagoon 

sedim
ents 

co
n
tain

ed
 up 

to
 

3800 ug/gm
 
o
il 

(UV d
eterm

in
atio

n
), 

and 
clam

s 
up 

to
 

200 ug/gm
 hydrocarbon 

in
 
th

e
ir 

tissu
e
s 

(flu
o
rescen

ce).

T
he 

o
iled

 p
o
p
u
latio

n
 
d
iffered

 
from

 th
e n

o
n
-o

iled
 p

o
p
u
latio

n
 

in 
low

er 
to

ta
l 

num
bers w

ith 
few

er m
ature 

ad
u
lts; 

a one 
to
 

tw
o 

y
ear 

lag 
in 

tissu
e
 

grow
th; 

a 
low

er 
sh

ell 
grow

th ra
te

; 
and 

a reduced 
carbon 

flu
x
 w

ith 
a 

low
er 

assim
ilatio

n
 
ra

te
.

R
esu

lts 
are 

in
te

rp
re

te
d
 to

 
in

d
icate 

th
a
t 

th
e 

reco
v
ery

 p
o
te

n
tial 

o
f M

. 
aren

aria 
in
 
th

ese o
iled

 
sedim

ents 
is 

low
, 

and 
th

a
t 

th
ese 

o
iled

 
p
o
p
u
latio

n
s 

rem
ain under 

continued 
stre

ss 
six

 
y

ears 
a
fte

r 
th

e ARROW
 
sp

ill.

12. 
T

he 
alg

a C
hlam

ydom
onas 

re
in

h
a
rd

tii w
as 

cu
ltu

red
 p

h
o
to

tro
p
h
ically

fo
r th

ree 
w

eeks 
on 

o
il 

im
pregnated ag

ar m
edium

. 
T

he 
o

ils used 
in

clu
d
ed
 

K
uw

ait 
C

rude, 
S

aran 
G

ach 
C

rude, 
D

iesel 
25 

and B
unker C 

fu
el 

o
il. 

N
o 

evidence 
fo

r 
an 

enhanced 
lev

el 
o
f m

u
tatio

n
 
to
 

strep
to

m
y
cin

 
resistan

ce 
w

as 
d
etected

 
a
fte

r 
any o

f th
ese 

o
il 

ex
p
o
su

res. 
F

urtherm
ore, 

p
rio

r 
grow

th 
on 

th
e 

o
iled

 m
edia d

id
 n

o
t 

reduce 
p
latin

g
 
efficien

cy
 and no 

sm
all-colo

n
y

 
(slow

-grow
th) 

m
utants 

w
ere 

d
etected

.
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13. 
T

he 
in

te
ra

c
tio

n
s 

betw
een 

th
e p

o
ly

ch
aete A

ren
ico

la m
arina,

contam
inated w

ith th
e 

fresh
 A

PI 
referen

ce 
o

ils 
and w

eathered 
B

uncker C 
o
il 

rem
aining 

from
 th

e 
1970 ARROW

 
sp

ill, 
w

ere 
in

v
estig

ated
 

in 
lab

o
rato

ry
 ex

p
erim

en
ts. 

W
orm

s 
can 

to
le

ra
te
 

low
 co

n
cen

tratio
n
s 

o
f 

sedim
ent-bound o

il, 
altho

u
g
h
 th

e 
sedim

ent 
w

orking 
ra

te
 
is 

reduced 
depending 

upon 
o
il 

ty
p

e, 
co

n
cen

tratio
n
, 

and 
th

e 
degree 

o
f w

eath
erin

g
. 

H
ydrocarbon 

co
n
cen

tratio
n
s, 

m
easured 

g
rav

im
etrically

 
and by gas 

chrom
ato­

graphy and 
flu

o
rescen

ce 
sp

ectro
sco

p
y
, 

w
ere 

su
b
sta

n
tia

lly
 low

er 
(17-72%

) 
in 

w
orm

 casts 
than 

in
 
in

itia
l 

sedim
ent. 

T
his 

lo
ss 

can be 
accounted 

fo
r 

by m
icro

b
ial 

d
eg

rad
atio

n
, 

w
hich 

is 
stim

u
lated

 by th
e 

w
orm

s' 
a
c
tiv

ity
, 

uptake 
o
f hydrocarbons 

in
to
 

w
orm

s, 
and p

erh
ap

s 
d
isso

lu
tio

n
. 

A 
larg

e 
p
o
p
u
latio

n
 

(10-25/m
 ) 

o
f A

ren
ico

la 
is p

resen
t 

at 
B

lack D
uck C

ove, 
N

.S
., 

liv
in

g
 

in 
sedim

ent 
contam

inated w
ith

 w
eathered B

unker C 
o
il 

rem
aining 

from
 
th

e ARROW
 
sp

ill. 
T

hese w
orm

s, 
w

hich have 
sp

en
t 

th
e
ir 

e
n
tire 

liv
es 

in
 

o
il-p

o
llu

te
d
 

sed
im

en
ts, 

do n
o
t 

have m
arkedly elev

ated
 hydrocarbon 

co
n

cen
tra­

tio
n
s 

and behaved no 
d
iffe

re
n
tly

 in
 

experim
ents 

th
an
 w

orm
s 

co
llected

 
from

 
a clean

 
environm

ent. 
C

alcu
latio

n
s 

su
g
g
est 

th
a
t 

th
ey

 are 
cap

ab
le 

of 
rem

oving 
th

e 
o
il 

p
resen

t 
in
 

a 
square m

eter 
o
f sedim

ent 
in
 

2-4 
y. 

A
fter 

any o
il 

sp
ill, 

w
hen 

co
n
cen

tratio
n
s 

reach
 
to

le
ra

b
le 

le
v
els, 

it 
ap

p
ears 

th
at 

a
c
tiv

itie
s 

o
f d

ep
o

sit 
feed

in
g
 

anim
als 

such as A
ren

ico
la, 

can 
accelerate 

th
e 

w
eath

erin
g ra

te
 
o
f sedim

ent-bound 
o

il.

14. 
C

audal 
m

uscle 
and o

v
arian

 
tissu

e
s 

from
 S

trip
ed

 b
ass 

(R
occus

sa
x
a
tilis) 

from
 th

e A
nnapolis R

iv
ers 

(u
n
su

ccessfu
l 

rep
ro

d
u
ctio

n
) 

had 
average 

lev
els 

o
f 

0.89;ugH
g/g w

et 
w

eight 
(0.033 /igP

C
B

/g), 
m

uscle 
lev

els 
and 

0.14 ugH
g/g 

(1.42 gigPC
B

/g) 
ovary 

lev
els. 

S
trip

ed
 

b
ass 

from
 th

e 
Suben- 

acad
ie 

R
iver 

(su
ccessfu

l 
spaw

ning) 
had 

average m
uscle 

lev
els 

o
f 

0.51 ¿igH
g/g 

(0.01 )igPC
B

/g) . 
O

varian 
lev

els 
averaged 

0.06 yigH
g/g 

(0.05 /igPC
B

/g) . 
B

oth 
m

ercury and 
PCB 

co
n
ten

ts 
in

creased
 
w

ith
 
size 

(len
g
th
 gave 

th
e 

b
est 

re
la

tio
n

­
ship) . 

T
he 

sm
aller 

size 
and 

reduced m
atu

rity
 o

f S
hubenacadie 

R
iver 

fish
 

re
la

tiv
e
 
to
 

A
nnapolis 

R
iv

er 
fish

, 
h
elp

s 
ex

p
lain

 
th

e 
observed d

ifferen
ces 

in 
m

ercury, 
PCB 

and tissu
e
 
lip

id
 
lev

els 
found 

in
 
th

e 
tw

o 
sto

ck
s. 

T
he 

d
ifferen

ce 
in
 

o
rg

an
o

ch
lo

rid
e 

co
n
ten

t 
o
f th

e 
o

v
aries 

d
eriv

in
g
 

from
 age 

and 
size 

stru
c
tu

re
 
o
f th

e 
sto

ck
s m

ay ex
p
lain

 
th

e 
su

ccessfu
l 

rep
ro

d
u
ctio

n
 
o
f 

strip
ed

 
b
ass 

in 
th

e 
S

hubenacadie 
R

iver b
u
t n

o
t 

in
 
th

e A
nnapolis 

R
iv

er.

15. 
N

om
inal 

96 hr.-L
C

50 v
alu

es 
o
f sev

eral 
ch

lo
rin

ated
 

com
pounds 

fo
r

C
rangon 

at 
20 

C 
w

ere 
determ

ined 
to
 
in

v
estig

ate 
w

hat 
w

ould be 
p
erm

issib
le 

co
n
cen

tratio
n
s under 

th
e 

O
cean 

D
um

ping C
o

n
tro

l 
A

ct. 
C

hem
ical 

an
aly

sis 
o
f th

e 
te

st 
so

lu
tio

n
s 

have 
been 

com
pleted 

and 
th

e 
d
ata re-an

aly
zed

 
u

sin
g 

average m
easured 

co
n
cen

tratio
n

s. 
T

he 
96 h

r.-L
C

5
0

's 
in m

g/1, 
based 

on 
m

easured 
co

n
cen

tratio
n
s, 

are 
hexachlorobenzene >

5, 
A

ro
clo

r 
1254 

0.085, 
A

ro
clo

r 
1242 

0.030, 
ch

lo
rd

an
e 

0.002, 
d

ie
ld

rin
 

and DDT 
0.001, 

en
d

o
su

lfan 
and 

en
d
rin 

0.0004. 
T

ests 
at 

IO
 

C w
ith

 
fo

u
r o

f th
e 

above 
com

pounds 
in

d
icated

 
th

a
t 

th
e 

low
er 

tem
p

eratu
re 

caused no 
change 

in
 
th

e 
96 

hr.-L
C

50.
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16. 
M

easurem
ents 

o
f 

le
th

a
lity

 o
f p

erm
eth

rin
 

and 
th

ree 
o
th

er
p
y
reth

ro
id

s 
to
 
ad

u
lt 

lo
b
sters w

ere 
com

pleted 
en

ablin
g
 

com
parison 

w
ith 

sim
ilar 

d
ata 

fo
r 

ju
v

en
ile 

salm
on 

and 
com

parison 
o
f 

stru
c
tu

ra
l- 

a
c
tiv

ity
 re

latio
n
sh

ip
s 

fo
r 

th
e 

fresh
w

ater 
and m

arine 
sp

ecies.

17. 
T

he 
le

th
a
lity

 o
f 

creo
so

te 
to
 H

om
arus 

occurs 
5-10 m

g/1 
fo

r 
ad

u
lts

and 
about 

0.05 m
g/1 

fo
r 

larv
ae. 

T
he 

th
resh

o
ld
 
fo

r 
C

rangon 
is

0
.1

-0
.2

5
 

m
g/1.

18. 
T

he behaviour 
o
f h

errin
g
 

in 
th

e p
resen

ce 
o
f a 

su
lfite

 pulp m
iii

e
fflu

e
n
t 

and hum
ic 

acid
 w

as 
stu

d
ied

. 
T

he 
fish

 
avoided th

e 
efflu

en
t 

in
 

co
n
cen

tratio
n
s 

above 
2-3 m

g/1 
(as 

sodium
 
lig

n
o
-su

lfo
n
a
te

). 
M

odel 
experim

ents 
in

d
icate 

th
a
t 

th
e 

fish
 

avoid
 
lig

n
o

-su
lfo

n
ates 

and hum
ic 

acid
 ra

th
e
r 

th
an
 

som
e m

ore 
to

x
ic 

com
pounds 

o
f th

e 
e
fflu

e
n
t.

19. 
T

he 
to

x
ic

itie
s 

o
f 

sandy sedim
ents 

spiked
 w

ith 
each o

f th
e 

8
com

pounds 
to
 

C
rangon 

at 
IO
 

C 
are being 

te
sted

 
fo

r 
com

parison w
ith 

th
e
ir 

to
x
ic

itie
s 

in
 

sea w
ater. 

M
inim

al 
am

ounts 
o
f 

sea w
ater 

w
ere 

added 
to 

fo
rce 

th
e 

C
rangons 

to
 

rem
ain 

in
 

co
n
tact 

w
ith th

e 
sedim

ent. 
T

he 
se

rie
s 

o
f 

te
stin

g
 

and 
chem

ical 
an

aly
sis 

o
f th

e 
te

st 
sedim

ents 
are 

n
o
t 

com
pleted.

20. 
A 

sy
n

erg
istic 

e
ffe

ct 
o
f phospham

idon 
and m

eth
id

ath
io

n 
(S

upracide)
w

as 
o

b
tain

ed
 
in
 
to

x
ic

ity
 te

sts 
w

ith H
om

arus. 
It 

ap
p
ears 

th
a
t 

phospham
idon 

in
h

ib
its 

th
e 

d
eto

x
ificatio

n
 
o
f m

eth
idath

io
n
.

21. 
A program

 w
as 

in
itia

te
d
 to

 
in

v
estig

ate p
o
ssib

le 
e
ffec

ts 
o
f fin

e
suspended 

so
lid

s 
in
 th

e 
sea. 

L
ab

o
rato

ry b
eh

av
io

u
ral 

te
sts 

w
ith 

h
errin

g
 

show
 th

a
t 

sch
o
o
lin

g 
fish

 avoid
 

ap
p
ro

x
im

ately 25 m
g/1 

(m
edian 

p
a
rtic

le
 

d
iam

eter = 
40 ju) . 

S
edim

ent 
trea

ted
 w

ith 
1 

ppm
PCB 

(w
et 

w
eight 

b
asis) 

w
as 

avoided 
at 

ap
p
rox

im
ately

 th
e 

sam
e 

th
resh

o
ld

, 
in

d
icatin

g
 no 

e
ffe

c
t 

o
f 

absorbed 
PCB 

on th
is 

resp
o
n
se.

22. 
S

tru
c
tu

re
-le

th
a
lity

 
(ju

v
en

ile 
A

tlan
tic 

salm
on) 

re
latio

n
sh

ip
s 

fo
r

aro
m

atic 
com

pounds 
w

ere 
expanded. 

T
here 

appears 
to
 be 

3 
groups 

o
f com

pounds:

1. 
B

enzenes 
co

n
tain

in
g
 
su

lfo
 

g
ro

u
p
s, 

p
ra

c
tic

a
lly

 n
o

n
leth

al 
(LC 

100>
m

g/l).

2. 
B

enzenes 
co

n
tain

in
g
 

carb
o

x
y

ls 
reg

ard
less 

o
f 

o
th

er 
groups; 

one 
hydroxy o

r 
one 

am
ino 

group. 
L

eth
al 

th
resh

o
ld
 

(LC m
ole/1)
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re
la

ted
 to

 
o
ctan

o
l/w

ater p
a
rtitio

n
 
c
o

e
fficie

n
t 

(P
): 

log 
(1/L

C
> 

= 
0.26 

log 
P 

+ 
3.13 

(LC 
1-100 m

g/1).

3. 
D

i- 
or m

ore 
su

b
stitu

ted
 benzenes 

and 
su

b
stitu

ted
 n

ap
h
th

alen
es: 

log 
(a/L

C
) 

= 
0.27 

log P 
+ 

4.34 
(L

C
^l 

m
g/1).

23. 
E

co
lo

g
ical 

e
ffec

ts 
o
f S

u
lfid

e W
aste 

L
iquor 

in
 
th

e 
L

'E
tang 

In
let 

in
clu

d
e 

lo
cal 

ex
tin

ctio
n

s 
o
f eu

k
ary

o
tic 

organism
s. 

R
epopulation

by o
p
p
o
rtu

n
istic 

an
o
x
ia-to

leran
t 

sp
ecies 

o
ccu

rred
. 

M
ost 

o
f th

e b
en

th
ic 

p
ro

d
u

ctio
n
 

in
 
th

e 
anoxic 

zone 
is 

p
ro

b
ab

ly 
lo

st 
to
 
h
ig

h
er 

lin
k

s 
o
f th

e 
food 

w
eh. 

A
n 

estim
ate 

o
f th

e m
agnitude 

o
f th

is 
lo

ss 
is m

ade, 
based on 

d
ata 

o
b
tain

ed
 b

efo
re 

th
e m

iii 
becam

e 
o
p
eratio

n
al, 

in
clu

siv
e 

o
f 

stan
d
in

g
 

crop 
p

ro
d

u
ctio

n
.F
ield

 
o
b
serv

atio
n
s 

in
 

L
ow

er 
L

'E
tang 

su
g
g
est 

th
a
t 

su
lfid

e 
release 

from
 

sedim
ents 

is 
tid

a
lly

 co
n
tro

lled
. 

LW
 release 

o
f 

su
lfid

es 
is 

suggested 
by th

e 
high 

lev
els 

in
 

bottom
 w

ater, 
and 

at HW
, 

p
ressu

re m
ay p

rev
en

t 
its 

re
lea

se. 
T

his 
phenom

ena w
ill 

be 
in

v
estig

ated
 

in
 

sum
m

er 
o
f 

1977.

24. 
A 

se
n
sitiv

e 
R

IA
 m

ethod has been 
developed 

to
 

be used 
to
 m

easure 
q
u
ick

ly
 and 

accu
rately

 th
e p

rin
cip

al 
ad

ren
o
co

rtico
stero

id
 

in
 m

ost
(tele

o
st) 

fish
. 

T
his 

w
ill 

be 
o
f use 

in
 

d
eterm

in
in

g
 

blood horm
one 

lev
els 

w
hich 

can be 
used 

as 
an 

early
 w

arning 
o
f 

stre
ss 

caused by p
o
llu

tan
ts 

and 
o
th

er 
fa

cto
rs.

25. 
W

ork has 
been 

carried
 

out 
to
 

im
prove 

th
e 

se
n

sitiv
ity

 o
f our

au
to

rad
io

g
rap

h
y
 m

ethod 
fo

r d
eterm

in
in

g
 

stero
id
 horm

one 
lev

els 
o
f 

fish
 under 

stre
ss. 

In 
ad

d
itio

n
, 

th
e use 

o
f h

ig
h
 p

ressu
re 

liq
u
id
 

chrom
ato­

graphy 
in
 

d
eterm

in
in

g
 
stero

id
 horm

one 
lev

els 
is 

being 
in

v
estig

ated
 by u

sin
g

 
a m

ore 
se

n
sitiv

e 
"X

-ray" 
p
la

te
.

26. 
A

n 
experim

ent 
has 

been 
in
 p

ro
g
ress 

fo
r 

sev
eral 

m
onths 

w
here 

groups
o
f cod 

are 
b
ein

g 
fed

 d
iffere

n
t 

lev
els 

o
f PC

B
's 

to
 

determ
ine 

th
e 

tissu
e
 uptake 

o
f 

th
e 

PC
B

's 
as 

w
ell 

as 
th

e 
e
ffec

ts 
o
f th

e 
v
ario

u
s 

lev
els 

o
f 

th
e 

PC
B

's 
on 

th
e 

b
ich

em
istry

 o
f th

e 
cod 

in 
th

e 
areas 

o
f 

egg 
fe

rtility
, 

sex 
horm

ones 
and 

gonadal 
and 

egg 
enzym

es.
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27. 
U

sed 
cran

k
case 

o
il 

has 
been 

found to
 

co
n

tain
 

a pow
erful m

utagen.
T

he 
activ

e m
aterial 

is m
ore p

o
lar 

than norm
al 

p
o

ly
cy

clic hydro­
carbons 

and req
u
ires m

etab
o
lic 

activ
atio

n
 

in
 
th

e A
m

es 
te

st. 
Its A

m
es-test 

p
ro

p
erties 

in
clu

d
e 

it 
in 

th
e "p

o
sitiv

e 
fram

e-sh
ift" 

class 
of m

utagens, 
m

eaning 
th

a
t 

it 
is p

ro
b
ab

ly a 
carcin

o
g
en

. 
U

nused m
otor 

o
il 

and 
o
th

er 
crude 

and refin
ed

 
o

ils 
do 

n
o
t 

show
 
sig

n
ific

an
t 

m
utagenic 

a
c
tiv

ity
. 

W
aste 

cran
kcase 

o
ils 

are 
v
e
rtu

a
lly

 u
n

co
n

tro
lled

, 
b
u
t 

estim
ates 

su
g
g
est 

it 
is 

one 
o
f 

th
e 

m
ost 

sig
n

ific
an

t 
hydrocarbon 

in
p
u
ts 

to
 
aq

u
atic 

system
s.

28. 
T

he 
ary

l 
h
y
d
ro

x
y
lase 

o
f cunner 

can 
be 

induced by feed
in

g
 

on
m

ussels w
hich have 

them
selves 

been 
exposed 

to
 
o
il 

and p
a
rtia

lly
d

ep
u

rated
.

29. 
E

xperim
ents w

ere 
carried

 o
u
t 

on 
th

e 
in
 v

itro
 
e
ffe

c
ts 

o
f 

cadm
ium

(at 
lev

els 
betw

een 
0.1 

and 
1
.0
 u m

ole/3m
l) 

on 
th

e 
re

la
tiv

e
 

a
c
tiv

itie
s 

o
f m

alate 
(M

D
H

), 
la

c
ta

te 
(L

D
H

), 
g

lu
tam

ate 
(G

LD
H

), 
iso

c
itra

te
 

(IC
D

H
) 

dehydrogenases, 
and 

asp
artate 

(A
SA

T) 
and 

alan
in

e 
(A

LA
T) 

am
in

o
tran

s­
fe

rases, 
in 

th
e m

ito
ch

o
n
d
ria and 

in 
th

e 
cy

to
so

l 
o
f cod 

(G
adus m

orrhua), 
and ra

b
b
it 

(O
ry

cto
lag

u
s 

cu
n
icu

lu
s).

C
adm

ium
 

enhanced 
th

e 
re

la
tiv

e
 
a
c
tiv

ity
 o

f th
e m

ito
ch

o
n
d
rial 

M
DH 

o
f 

cod 
and ra

b
b
it, 

p
o

ssib
ly
 because 

o
f 

an 
a
llo

ste
ric

 
e
ffe

ct 
on 

th
e 

enzym
e, 

altho
u
g
h
 
it 

d
ep

ressed
 th

e re
la

tiv
e
 
a
c
tiv

ity
 o

f th
e 

cy
to

so
l 

M
DH iii th

ese 
an

im
als.

T
he 

re
la

tiv
e
 
a
c
tiv

itie
s 

o
f th

e 
cy

to
so

l 
LDH o

f 
cod, 

th
e m

ito
ch

o
n
d
rial 

and 
cy

to
so

l 
GLDH o

f cod 
and ra

b
b
it, 

th
e 

cy
to

so
l 

ASAT o
f 

cod, 
and 

th
e 

m
ito

ch
o
n
d
rial 

and 
cy

to
so

l 
ASAT o

f ra
b
b
it 

w
ere n

o
t 

sig
n
ifica

n
tly

 affected
 

by th
e 

cadm
ium

 
lev

els 
stu

d
ied

. 
O

n 
th

e o
th

er hand, 
th

e 
re

la
tiv

e
 
a
c
tiv

itie
s 

o
f a

li 
o
th

er 
enzym

es 
w

ere 
d
ep

ressed
 by th

e p
resen

ce 
o
f 

cadm
ium

, 
although 

th
ey

 d
iffere

d
 am

ong them
selves 

in 
th

e
ir 

se
n
sitiv

ity
 to

 
th

e 
heavy m

etal. 
O

f 
p
a
rtic

u
la

r 
in

te
re

st 
is 

th
e 

enzym
e A

LA
T, 

th
e 

a
c
tiv

ity
 o

f w
hich w

as 
com

pletely 
o
b
lite

ra
ted

 
in 

th
e m

ito
ch

o
n
d
ria 

and 
cy

to
so

l 
o
f 

cod and 
in
 
th

e 
cy

to
so

l 
of 

ra
b
b
it 

in
 
th

e 
p
resen

ce 
o
f 1 pi m

ole 
cadm

ium
/3 m

l.
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D
enm

ark

(A
 N

ielsen
)

In
v
e
stig

a
tio

n
 
o
f 

th
e 

p
ro

d
u

c
tiv

ity
 

and 
carb

o
n
 

cy
cle 

o
f 

an 
a
rea

 
in
 
th

e 
N

o
rth

ern
 

S
ound 

as 
w

ell 
as 

stu
d
ie

s 
on 

dynam
ics 

and 
g

ro
w

th
 
o
f b

e
n
th

ic 
a
n

i­
m

als 
are 

c
a
rrie

d
 

o
u
t 

by 
th

e 
M

arin
e 

B
ilo

g
ic

a
l 

L
ab

o
rato

ry
, 

U
n
iv

ersity
 

o
f 

C
openhagen.

S
tu

d
ies 

on m
ic

ro
b
ia

l 
elem

en
t 

c
y

c
lin

g
 
in
 
m

arin
e 

sed
im

en
ts 

in
 
p
a
rtic

u
la

r 
n
itro

g
e
n
 

and 
su

lp
h

u
r 

are 
c
a
rrie

d
 
o
u
t 

by 
th

e 
In

s
titu

te
 

o
f 

E
co

lo
g
y
 

and 
G

ene­
tic

s
, 

U
n
iv

e
rsity

 
o
f 

A
arh

u
s.

S
tu

d
ies 

on 
u
p
tak

e 
and 

e
ffe

c
ts 

o
f 

su
b
le

th
a
l 

c
o
n
c
e
n
tra

tio
n
s 

o
f 

en
v
iro

n
m

en
tal 

p
o
iso

n
s 

in
 
m

arin
e 

an
im

als 
a
re 

c
a
rrie

d
 

o
u
t 

by 
th

e
 
In

s
titu

te
 

o
f 

B
io

lo
g
y
, 

U
n

iv
e
rsity

 
o
f 

O
dense.

T
he 

in
v
e
stig

a
tio

n
s 

o
f 

th
e 

exchange 
o
f 

w
ater 

and m
a
te

ria
l 

th
ro

u
g

h
 
th

e 
D

an
ish

 
S

tra
its 

have 
b

een
 

co
n

tin
u

ed
 

(A
gency 

o
f 

E
n

v
iro

n
m

en
tal 

P
ro

te
c
tio

n
).

G
reen

lan
d

(P
 

Jo
h
an

sen
)

S
tu

d
ies 

on 
th

e 
im

p
act 

o
f 

ta
ilin

g
s 

d
isp

o
sal 

to
 

th
e 

sea 
from

 
a 

le
a
d
-z

in
c
 

m
ine 

an
d m

iii 
in
 W

est 
G

reen
lan

d
 
co

n
tin

u
ed

. 
Som

e 
o
f 

th
e 

so
lid

 
d
e
p
o
site

d
 
ta

ilin
g
s 

seem
 
to
 

d
isso

lv
e 

and 
cau

se 
a 

ra
th

e
r w

id
esp

read
 p

o
llu

tio
n
 
w

ith
 d

isso
lv

e
d

 
z
in

c
, 

le
a
d
 

and 
cadm

ium
. 

B
io

accu
m

m
u
latio

n
 
o
f h

eav
y
 m

etals 
h

as 
b

een
 

dem
on­

stra
te

d
 
in
 
th

e 
liv

e
r 

from
 

som
e 

fish
 
sp

e
cie

s 
in
 
th

e 
a
rea

 
a
t 

th
e 

d
isp

o
sa

l 
s
ite

 
an

d 
in
 
in

te
rtid

a
l 

seaw
eed 

and m
u
ssels.

B
aselin

e 
stu

d
ie

s 
re

la
te

d
 
to
 

e
x

p
lo

ra
to

ry
 
d
rillin

g
 
fo

r 
o

il 
o
ff w

est 
G

reen
lan

d
 

co
n

tin
u

ed
, 

i.e
. 

stu
d

ie
s 

on 
th

e 
b

en
th

o
s, 

m
ic

ro
b
ia

l d
eg

rad
atio

n
 
o
f 

o
il--an

d
 

h
y
d
ro

carb
o
n
 
le

v
e
ls 

in
 m

arin
e 

o
rg

an
ism

s 
an

d 
sed

im
en

ts.

A 
stu

d
y
 
o
f 

th
e 

fa
te
 

and 
e
ffe

c
t 

o
f 

th
e 

390 
to

n
s 

b
u

n
k

er 
o

il 
s
p
ill 

in
 
th

e 
M

e
lv

ille 
B

ay 
(c. 

75°N
 
- 

6l°W
) 

in
 

A
ugust 

1977 
"w

as 
c
a
rrie

d
 
o

u
t. 

T
he 

stu
d
y

 
in

c
lu

d
ed
 
sea w

ater 
(a

n
a
ly

sis 
fo

r 
h
y
d
ro

carb
o
n
s), 

zo
o
p
lan

k
to

n
 

(d
istrib

u
tio

n
 

and u
p
tak

e 
o
f 

o
il), 

m
icro

-o
rg

an
ism

s 
(o

il-"d
eg

rad
atio

n
) ,

'se
a
ls ' and b

ird
s.

F
in

lan
d

 

(P
 
T

u
lk

k
i)

D
u

rin
g
 

1977» 
d
a
ta 

on 
th

e 
open 

sea w
ere 

c
o

lle
c
te

d
 

from
 
a
li 

su
b
-a

re
a
s 

o
f 

th
e 

B
a
ltic

 
S

ea 
and 

a 
s
ta

tis
tic

a
l 

stu
d

y
 

on 
th

e 
le

v
e
ls 

and 
tre

n
d
s 

o
f 

d
iffe

re
n
t 

p
ara 

m
eters 

d
e
sc

rib
in

g
 
th

e 
q
u
a
lity

 
o
f 

th
e 

w
ater 

in
 
th

e 
G

u
ii 

o
f 

B
o

th
n

ia 
w

as 
m

ade.

A m
odel 

stu
d
y
 

on 
oxygen 

and 
th

e 
carb

o
n
 b

alan
ce 

w
as 

co
n
tin

u
ed

.

T
he 

o
ccu

rren
ce 

o
f 

h
eav

y
 m

etals 
and 

o
rg

ario
ch

lo
rin

e 
com

pounds 
in
 b

o
tto

m
 
an

im
als 

sed
im

en
ts 

and 
sea 

w
ater 

w
as 

stu
d

ie
d
 b

o
th
 
in
 
th

e 
open 

sea 
a
re

a
s 

and 
n

e
a
r-c

o
a
st 

lo
c
a
litie

s
 
in
 
th

e 
G

u
ii 

o
f 

F
in

lan
d
 

and 
th

e 
G

u
lf 

o
f 

B
o

th
n

ia. 
Som

e 
o
f 

th
e
se
 

stu
­

d
ie

s 
w

ere 
m

ade 
acco

rd
in

g
 
to
 

reco
m

m
en

d
atio

n
s 

by 
IC

E
S 

and 
th

e 
IC

E
S/SC

O
R

 
W

orking G
ro

up
.
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S
tu

d
ies 

o
f 

th
e 

p
lu

to
n

iu
m
 
co

n
ten

t 
o
f 

B
a
ltic

 
S

ea 
sed

im
en

ts 
w

ere 
m

ade 
to

 
d
eterm

in
e 

th
e 

le
v

e
l 

o
f 

th
is 

su
b

stan
ce 

and 
to
 

u
se 

it 
as 

a m
eans 

o
f 

d
a
tin

g
 

sed
im

en
ts.

M
eth

o
d
o
lo

g
ical 

in
v
e
stig

a
tio

n
s 

w
ere 

p
erfo

rm
ed
 
to
 

d
ev

elo
p
 
th

e 
d
eterm

in
atio

n
 

o
f 

m
etals 

(F
e, 

M
n, 

C
u, 

Z
n) 

and n
u

trie
n

ts 
(P

, 
N

) 
in
 

sea w
ater 

and 
th

e 
in

te
r­

c
a
lib

ra
tio

n
 

o
f 

re
sp

e
c
tiv

e
 

m
eth

o
d

s.

B
ila

te
ra

l 
c
o
-o

p
e
ra

tio
n
 
b
etw

een
 
F

in
lan

d
 

and 
th

e 
U

SSR
 

and 
F

in
lan

d
 

and 
Sw

eden 
co

n
tin

u
ed

. 
T

h
is 

a
c
tiv

ity
 
c
o
n
sists 

o
f 

c
o
o
rd

in
a
tio

n
 
o
f 

re
sea

rc
h
 
a
c
tiv

itie
s
, 

sy
m

p
o
sia, 

m
eetin

g
s, 

in
te

rc
a
lib

ra
tio

n
 

and 
ex

ch
an

g
e 

o
f 

h
y
d
ro

g
ra

p
h
ic

a
l, 

ch
e­

m
ical 

and 
b
io

lo
g
ic

a
l 

d
a
ta u

se
fu

l 
in
 
e
v

a
lu

a
tin

g
 
th

e 
sta

te
 

o
f 

p
o
llu

tio
n
.

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
ork 

c
a
rrie

d
 
o
u
t 

by 
th

e 
In

te
rim

 
C

om
m

ission 
o
f 

th
e 

H
elsin

k
i 

C
o
n
v
en

tio
n
.

M
in

eral 
o
il 

co
n
ten

t 
o
f 

S
ea w

ater 
in
 
th

e 
G

u
lf 

o
f 

B
o
th

n
ia 

and 
in
 
th

e 
G

u
lf 

o
f 

F
in

lan
d
 w

as 
d
eterm

in
ed

. 
T

he 
co

n
ten

t 
w

as 
2
.4
 
to
 

8
.1
 

qg p
e
r 

lite
r 

in
 
th

e 
open 

sea 
a
re

a
.

M
o
n
ito

rin
g
 
o
f 

th
e 

sea 
a
re

a
s 

aro
u

n
d
 
F

in
lan

d
 h

as 
tak

en
 
p
lace 

a
t 

th
e 

fix
ed

 
sta

tio
n

s 
in
 
c
o
-o

p
era

tio
n
 
w

ith
 
th

e
 
w

ater 
a
u
th

o
ritie

s 
and 

th
e 

In
s
titu

te
 

o
f 

M
arin

e 
R

esearch
. 

In
 
a
d
d
itio

n
, 

th
e 

w
ater 

a
u
th

o
ritie

s, 
N

atio
n

al 
B

oard 
o
f 

W
aters, 

and 
its

 
d

is
tric

t 
o
rg

a
n
iza

tio
n
s 

have 
m

ade 
in

te
n

siv
e
 
m

o
n

ito
rin

g
 
in

 
th

e 
n

e
a
r-c

o
a
st 

lo
c
a
litie

s
 
o
ff 

p
o
llu

tio
n
 
so

u
rc

es. 
T

hese 
in

clu
d
e 

sp
e
c
ia

l 
stu

d
ie

s 
on 

c
e
rta

in
 
p

o
llu

ta
n

ts 
(h

eav
y
 
m

e
ta

ls, 
o
ils, 

to
x
ic
 

su
b
sta

n
ce

s).

T
he 

p
o
llu

tio
n
 
lo

ad
 

from
 
lan

d
-b

ased
 

so
u

rces 
h

as 
b

een
 
e
v

a
lu

a
ted

 
fo

r 
th

e 
B

ay 
o
f B

o
th

n
ia 

in
 
c
o
-o

p
e
ra

tio
n
 
w

ith
 

S
w

edish 
s
c
ie

n
tis

ts
.

In
 
th

e 
A

rch
ip

elag
o
 

S
ea 

a 
lo

n
g

-term
 
fie

ld
 

stu
d

y
 
o
f 

c
u

rre
n

ts 
and 

tra
n

sp
o
rt 

o
f 

p
o
llu

ta
n
ts 

w
as 

co
m

p
leted

 
and 

a 
re

p
o
rt 

is 
in
 
p
re

p
a
ra

tio
n
. 

T
h
is 

re
la

tiv
e

­
ly
 
e
x
ten

siv
e
 

su
rv

ey
 h

as 
b

een
 
c
a
rrie

d
 

o
u
t 

by 
w

ater 
a
u
th

o
ritie

s, 
s
c
ie

n
tific

 
in

s
titu

tio
n

s
, 

co
m

m
u
n
ities, 

in
d
u
stry

 
and 

com
m

unity 
p
la

n
n
e
rs.

T
he 

N
atio

n
al 

B
oard 

o
f 

W
aters 

h
as 

co
n

tin
u

ed
 
th

e 
re

g
istra

tio
n
 
o
f 

th
e 

p
o
llu

tio
n

 
lo

ad
 

com
ing 

from
 
d
iffe

re
n
t 

in
d
u
strie

s 
an

d 
p
u
rific

a
tio

n
 
p
la

n
ts 

o
f 

com
m

uni­
tie

s
. 

Y
early

 
d
isch

a
rg

es 
to
 

the B
a
ltic

 
S

ea w
ere 

re
p
o
rte

d
.
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F
ran

ce 

(C
l 

A
lzieu)

I 
- 

PRO
G

RA
M

ES DE SU
RV

EILLA
N

CE

- Le R
éseau N

atio
n

al 
d
'O

b
serv

atio
n
 de 

la
 
q
u
a
lité 

des 
eaux 

m
arines 

(R
 N O

) 
a été 

étendu 
en 

1977 à 
17 p

o
in

ts d
'ap

p
u
i 

dont 
tro

is zones 
conchy­

lic
o
le

s 
su

p
p
lém

en
taires. 

S
im

ultaném
ent 

de nouveaux 
p
aram

ètres 
ont 

été 

m
esurés 

: 
silic

a
te

s, 
ch

lo
ro

p
h

y
lles, 

m
étaux 

lo
u
rd

s 
su

r 
eau 

non filtré
e
 

et 

com
ptages 

de 
p
a
rtic

u
le

s. 
L

es 
la

b
o
rato

ire
s 

p
a
rtic

ip
a
n
t 

au R N 0 
ont 

co
n
tin

u
é 

au 
cours 

de 
l'an

n
ée 

le 
program

m
e 

d
’in

te
rc

a
lib

ra
tio

n
 des m

éthodes 
d
'an

aly
ses 

p
ar un échange 

de 
so

lu
tio

n
s 

étalo
n
s 

de 
se

ls 
n
u
tritifs, 

m
étaux 

lo
u

rd
s 

et 

com
posés 

o
rg

an
o

ch
lo

rés 
dans 

l'e
a
u
.

- D
es 

rég
io

n
s 

p
résen

tan
t un 

in
té

rê
t 

p
a
rtic

u
lie

r 
ont 

fa
it 

l'o
b
je

t 

d
'étu

d
es v

isan
t 

à su
iv

re 
l'in

flu
en

c
e
 

des 
re

je
ts 

in
d
u
strie

ls 
su

r 
la
 q

u
a
lité 

du m
ilieuo

- 
La su

rv
eillan

ce 
de 

la
 co

n
tam

in
ation

 de 
la
 

faune m
arine 

p
ar 

le
s 

m
icro

p
o
llu

an
ts 

rém
anents 

a été 
p

o
u
rsu

iv
ie 

et 
com

plétée 
p

ar des 
dosages 

de 

m
étaux 

lo
u
rd

s 
dans 

le
s 

thons 
et 

ro
u
sse

tte
s 

de M
éditerran

ée 
et 

des 
com

posés 

o
rg

an
o

ch
lo

rés 
dans 

d
iffé

re
n
ts 

organes 
des 

cétacés 
échoués 

su
r nos 

co
tes.

- 
S

ur 
le
 p

lan
 in

te
rn

a
tio

n
a
l, 

la
 F

rance 
a 

p
a
rtic

ip
é 

pour 
la
 deu­

xièm
e 

année 
co

n
sécu

tiv
e 

au p
lan

 b
leu

 pour 
la
 M

éd
iterran

ée 
sous 

l'é
g
id

e
 

du 

Program
m

e 
des 

N
ations 

U
nies 

pour 
l'E

n
v
iro

n
n
em

en
t 

(PU
N

E
). 

L
es 

trav
au

x
 

ont 

été 
co

n
sacrés 

à 
l'é

tu
d
e
 

de 
la
 

co
n

tam
in

atio
n 

de 
la 

faune 
p
ar 

les m
étaux 

lo
u
rd

s 
et 

les 
com

posés 
o

rg
an

o
ch

lo
rés 

a
in

si q
u
'à l'e

ffe
t 

des 
p
o
llu

an
ts 

su
r 

les 
b

io
cén

o
ses. 

C
es 

program
m

es 
é
ta

ie
n
t 

coordonnés 
p
ar 

la 
FA

O
/CG

PM
.

- D
ans 

le 
cad

re 
d

'u
n
 groupe 

de 
tra

v
a
il 

chargé 
de 

l'a
p
p
lic

a
tio

n

de 
la
 

C
onvention 

de 
P

aris, 
une 

étu
de 

en 
com

m
un de 

su
rv

eillan
ce 

de 
la
 M

anche 

a 
été m

ise 
en p

lace 
co

n
jo

in
tem

en
t 

avec 
les 

resp
o
n
sab

les 
du R

oyaum
e-U

ni.L
es 

ré
su

lta
ts 

sero
n
t 

com
m

uniqués 
au 

Jo
in

t 
M

onitoring G
roup 

lo
rs 

de 
sa 

p
ro

ch
ain

e 
sessio

n
.
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II - 
ETUDES 

ST RECHERCHES

P
o
llu

tio
n
s 

therm
iques

L
es 

étu
d
es 

lan
cées 

en 
1976 

dans 
le 

cad
re 

des 
p
ro

jets 
d

’im
p

lan
ta­

tio
n
 de 

cen
trales 

n
u
cléaires 

su
r 

le 
litto

ra
l 

se 
so

n
t 

in
te

n
sifié

e
s, 

ta
n
t 

du p
o

in
t 

de vue 
étu

d
es 

su
r 

le 
te

rra
in

 que des 
ex

p
érim

en
tatio

n
s 

en 
lab

o
ra­

to
ire

 « 
L

es p
rem

iers 
ré

su
lta

ts 
de 

l
’étu

d
e 

su
r 

sim
u
lateu

r 
des 

e
ffe

ts 
b
io

lo
g
i­

ques 
su

r 
le p

h
y
to

p
lan

cto
n et 

les 
larv

es 
de 

crev
ettes 

dus 
à des v

a
riatio

n
s 

b
ru

tales 
ou 

cy
cliq

u
es 

de 
tem

p
ératu

re 
et 

à 
l
’ad

d
itio

n
 de 

ch
lo

re, 
ont 

d
éjà 

été 
ex

p
lo

ités.

P
o
llu

tio
n
s p

ar 
les m

étaux 
lo

u
rd

s

L
es 

re
latio

n
s 

ex
istan

t 
en

tre 
le

s 
ten

eu
rs 

en H
g et m

éthyl-H
g, 

et 
d
'a

u
tre

s m
étaux 

ont 
été 

étu
d
iées 

su
r 

les 
thons rouges 

de M
éd

iterran
ée.

P
o
llu

tio
n
s 

p
é
tro

liè
re

s

L
es 

d
iffére

n
ts 

lab
o
rato

ires 
étu

d
ian

t 
la
 
to

x
ic

ité
 
et 

la
 b

io
d
ég

ra­

d
atio

n
 des p

ro
d

u
its 

d
estin

és 
à 

la
 
lu

tte
 

co
n

tre 
læ

 pollutions 
p
é
tro

liè
re

s 

ont 
p
o
u
rsu

iv
i 
l
’h

arm
o

n
isatio

n
 des 

m
éthodes 

et 
ont 

procédé 
à des 

te
sts 

co
m

p
aratifs 

su
r d

iffé
re

n
ts p

ro
d
u
its 

com
m

erciaux.

L
es 

o
p
ératio

n
s 

de 
su

rv
eillan

ce p
ar 

-télédétection des 
d
éb

allastag
es 

clan
d
estin

s 
des 

p
é
tro

lie
rs 

ont 
été 

ren
fo

rcées.

P
oissons 

n
écro

sés

U
ne 

étu
d

e 
épidém

iologique 
et 

anatom
opathologique 

de 
n

écro
ses 

o
b

serv
ées 

su
r 

c
e
rta

in
s 

p
o

isso
n

s 
p
la

ts 
peches 

en M
anche 

a été 
engagée 

dans 

le 
co

u
ran

t 
de 

l'a
n
n
ée

. 
D

es 
travau

x
 

de 
lab

o
rato

ire 
p
récisero

n
t 

l'in
flu

en
c
e

 

de 
c
ertain

s p
o
llu

an
ts 

ou m
icroorganism

es 
dans 

le
 développem

ent 
des 

n
écro

ses.
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F
ed

eral 
R

ep
u
b
lic 

o
f 

G
erm

any

(V
 D

eth
lefsen

)

PO
LLU

TIO
N

M
o
n
ito

rin
g

S
eaw

ater

T
he 

m
o
n
ito

rin
g
 program

m
e 

w
hich

 h
as 

h
een

 
sta

rte
d
 
in
 

1975 
w

as 
co

n
tin

u
ed

 
in
 

1
9

7
7

. 
A

n
aly

sis 
o
f 

seaw
ater 

sam
p

les, 
sed

im
en

ts 
an

d
/o

r 
p
a
rtic

u
la

te
 

m
at­

te
r 

from
 

55 
sta

tio
n

s 
in
 
th

e 
G

erm
an B

ig
h
t 

fo
r 

h
eav

y 
m

etals 
and 

o
rg

an
o

h
alo

g
en

 
com

pounds 
w

ere 
c
a
rrie

d
 
o

u
t. 

In
 
th

e 
w

estern
 
B

a
ltic

 
S

ea 
seaw

ater w
as 

an
a­

ly
sed

 
from

 
8 

sta
tio

n
s 

and 
sed

im
en

ts 
w

ere 
an

aly
sed

 
from

 
28 

sta
tio

n
s. 

A
iso 

ra
d
io

a
c
tiv

ity
 
o
f 

su
rfac

e
 
w

ater 
o
f 

th
e 

G
erm

an 
B

ig
h

t 
and 

th
e 

w
estern

 
B

a
ltic

 
S

ea w
as 

co
n
tin

u
o
u
sly

 
reco

rd
ed

 by 
au

to
m

atic 
sam

p
lin

g
 
sta

tio
n
s 

(D
eu

tsch
es 

H
y
d
ro

g
rap

h
isch

es 
In

s
titu

t, 
H

am
burg).

A v
a
rie

ty
 

o
f 

in
s
titu

te
s
 
c
a
rrie

d
 
o
u
t 

in
v

e
stig

a
tio

n
s 

on 
th

e 
c
o
n
c
e
n
tratio

n
 

o
f 

p
o
llu

ta
n
ts 

in
 

seaw
ater 

fo
r 

re
se

a
rc

h
 p

u
rp

o
ses 

(B
io

lo
g
isch

e 
A

n
sta

lt 
H

elg
o
lan

d
; 

In
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

U
n
iv

e
rsitä

t 
K

ie
l; 

In
s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
).

O
rganism

s

M
o

n
ito

rin
g
 
o
f 

le
v

e
ls 

o
f 

h
eav

y
 m

e
tals, 

h
y

d
ro

carb
o

n
s, 

and 
c
h

lo
rin

a
te

d
 h

y
d
ro

­
carb

o
n
s 'in

 m
arin

e 
o
rg

an
ism

s 
in
 
th

e 
G

erm
an B

ig
h

t 
and 

th
e
 
w

estern
 B

a
ltic

 
S

ea 
w

as 
co

n
tin

u
ed
 

(S
ta

a
tlic

h
e
 
V

eterin
äru

n
tersu

ch
u
n
g
säm

ter, 
C

uxhaven 
und B

rem
er­

h
av

en
; 

In
s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
rei, 

H
am

burg; 
Iso

to
p
en

la
b
o
r 

d
er 

B
u
n
d
esfo

rsch
u
n
g
san

stalt 
fü

r 
F

isc
h
e
re

i, 
H

am
burg; 

In
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

U
n
iv

e
rsitä

t 
K

ie
l; 

In
s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
; 

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
ft, 

U
n

iv
e
rsitä

t 
H

am
burg).

M
arin

e 
C

h
em

istry

In
v
e
stig

a
tio

n
s 

o
f 

c
o
n
c
e
n
tra

tio
n
s 

o
f 

h
eav

y m
e
tals, 

p
e
stic

id
e
 

ty
p
e 

h
y

d
ro

carb
o
n
s, 

P
C

B
s, 

and p
etro

leu
m
 
in
 
th

e 
w

ater 
la

y
e
rs 

a
t 

d
iffe

re
n
t 

d
ep

th
s 

on 
a 

le
g
 H

am
­

b
u
rg

-S
h

etlan
d
 
Isla

n
d
s 

and 
d

u
rin

g
 

BO
SEX

 
77? 

w
ere 

c
a
rrie

d
 
o

u
t. 

In
v

e
stig

a
tio

n
s 

w
ere 

a
iso

 
c
a
rrie

d
 
o
u
t 

on 
th

e
 
e
ffe

c
ts 

o
f 

re
sid

u
e
s 

o
f 

in
c
in

e
ra

tio
n
 
o
f 

o
rg

a- 
n
o
c
h
lo

rin
e 

com
pounds 

in
 
seaw

ater, 
on 

th
e 

d
ev

elo
p
m

en
t 

o
f 

sam
p
lin

g
 
d

ev
ices 

fo
r 

seaw
ater 

fo
r 

su
b

seq
u

en
t 

a
n

a
ly

sis 
o
f 

o
rg

a
n
o
ch

lo
rin

es, 
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
easurem

ent 
o
f n

o
x
io

u
s 

tra
c
e
 

elem
en

ts 
in
 
sea

­
w

a
ter, 

th
e 

fo
rm

atio
n
 
o
f 

acu
te 

la
ck

 
o
f 

oxygen 
in
 
th

e 
w

estern
 
B

a
ltic

 
S

ea, 
on 

th
e 

d
ev

elo
p
m

en
t 

o
f 

m
ethods 

fo
r 

a
n
a
ly

sis 
o
f 

ra
d
io
 

iso
to

p
es 

in
 

seaw
ater, 

on 
rem

o
te 

sen
sin

g
 
o
f p

o
llu

tio
n
 by 

a
irp

la
n

e
 

in
 
th

e 
G

erm
an 

B
ig

h
t, 

on 
th

e 
tra

n
sp

o
rt 

o
f 

p
a
rtic

u
la

te
 
m

a
tte

r 
in
 
th

e 
N

o
rth

 
S

ea, 
on 

rem
o

te 
sen

sin
g
 
o
f m

ass 
co

n
cen

­
tra

tio
n
s 

o
f 

b
lu

e 
g

reen
 
alg

ae 
in
 
th

e 
w

estern
 
B

a
ltic

 
an

d 
th

e
ir 

in
flu

e
n

c
e
 

on 
p
h
o
sp

h
o
ro

u
s 

and n
itro

g
e
n
 
b
u
d
g
et 

(D
eu

tch
es 

H
y

d
ro

g
rap

h
isch

es 
In

s
titu

t,
H

am
burg), 

on 
o

rg
an

o
h
alo

g
en
 

com
pounds 

in
 

sed
im

en
ts 

(in
s
titu

t 
fü

r M
eeresfo

rsch
u

n
g

, 
B

rem
erh

av
en

).

T
he 

B
a
ltic

 
In

te
rc

a
lib

ra
tio

n
 W

orkshop 
in
 
K

iel 
show

ed 
c
o
n
sid

e
ra

b
le 

d
isc

re
p
an

­
c
ie

s 
in
 
th

e 
a
n

a
ly

sis 
o
f 

h
eav

y m
etals 

in
 

seaw
ater. 

H
eavy m

etals 
in
 
th

e 
w

ater
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-

colum
n 

w
ere 

a
iso

 
stu

d
ie

d
 

d
u
rin

g
 

3 
su

rv
ey

s 
in
 K

iel 
B

ig
h
t 

and 
d
u
rin

g
 

B
O

SEX
. 

E
a
rlie

r 
d

a
ta 

o
f 

B
A

LTIC
 

'7
5
 

w
ere 

fin
a
lly

 
an

aly
sed

. 
O

rg
an

o
ch

lo
ric 

p
e
stic

id
e
s 

an
d PC

B
s 

w
ere 

m
easu

red
 
in
 

sam
ples 

c
o
lle

c
te

d
 
in
 

sed
im

en
t 

tra
p
s 

in
 
K

iel 
B

ig
h
t 

in
 

1975 
- 

1977 
an

d 
d
u
rin

g
 B

O
SEX

. 
A 

sp
e
c
ia

l 
sam

p
lin

g
 ap

p
aratu

s 
w

as 
d
ev

elo
p
ed

 w
hich

 
p
erm

its 
th

e 
flu

id
-so

lid
 
e
x

tra
c
tio

n
 
o
f 

d
isso

lv
e
d
 
o

rg
an

ic 
com

pounds 
and h

eav
y
 m

etals 
in
 
la

rg
e
 

am
ounts 

o
f 

sea-w
ater 

pum
ped 

from
 
a
li 

d
ep

th
s 

dow
n 

to
 

150 
m

. 
(In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

In
v

e
stig

a
tio

n
s 

on 
th

e
 
E

ffe
c
ts 

o
f 

P
o
llu

ta
n
ts 

on 
M

arin
e 

O
rganism

s

In
 
s
itu

 
S

tu
d
ies

In
 
s
itu

 
stu

d
ie

s 
w

ere 
c
a
rrie

d
 

o
u
t 

on 
th

e
 

e
ffe

c
ts 

o
f 

sew
age 

dum
ping 

and 
dum

ping 
o
f 

w
astes 

o
f 

T
itan

iu
m

d
io

x
id

-in
d
u
stry

 
on 

w
ater 

q
u
a
lity

, 
stru

c
tu

re
s 

o
f 

h
e
n

th
ic 

co
m

m
u
n
ities 

and 
fish

-p
o
p
u
la

tio
n
s 

(In
s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
; 

In
s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n

fisc
h

e
re

i, 
H

am
burg; 

D
eu

tsch
es 

H
y

d
ro

g
rap

h
isch

es 
In

s
titu

t, 
H

am
burg), 

on 
d
isea

se
s 

o
f 

m
arin

e 
fish

e
s 

in
 
c
o
a
st­

a
l 

w
a
ters, 

in
 
o
rd

e
r 

to
 

fin
d
 
a 

c
o
rre

la
tio

n
 b

etw
een

 
c
o

a
sta

l 
p

o
llu

tio
n
 

and 
th

e 
in

c
id

en
c
e 

o
f 

u
lc

e
rs 

(In
s
titu

t 
fü

r K
ü

sten
- 

und B
in

n
e
n

fisc
h

e
re

i, 
H

am
burg; 

In
s
titu

t 
fü

r M
eeresk

u
n
d
e, 

U
n
iv

e
rsitä

t 
K

ie
l), 

on 
th

e 
e
ffe

c
ts 

o
f 

sew
age 

dum
ping 

on 
b

e
n

th
ic 

co
m

m
u
n
ities, 

on 
th

e
 
e
ffe

c
ts 

o
f 

cru
d

e 
o

il 
on 

se
le

c
te

d
 

o
rg

an
ism

s 
in
 

th
e 

san
d
y
 
in

te
rtid

a
l 

a
rea

 
o
f 

th
e 

m
eso

h
alin

e 
re

g
io

n
 
o
f 

th
e 

E
lb

e 
e
stu

a
ry
 
(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
ft, 

U
n

i­
v
e
rsitä

t 
H

am
burg).

L
ab

o
rato

ry
 
In

v
e
stig

a
tio

n
s

H
eavy m

etals

In
v
e
stig

a
tio

n
s 

w
ere 

co
n
d
u
cted

 
on 

th
e 

re
le

a
se
 

o
f 

h
eav

y 
m

etals 
from

 
sed

im
en

ts 
(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
ft, 

U
n
iv

e
rsitä

t 
H

am
burg), 

on 
th

e 
e
ffe

c
ts 

o
f 

le
a
d
 

on b
a
c
te

ria
 
in
 

sed
im

en
t 

and 
seaw

ater 
in
 
lo

n
g
 
term

 
c
o
n
sta

n
t 

flo
w
 
c
u
ltu

re
s, 

on 
th

e
 
to

x
ic

ity
 

and accu
m

u
latio

n
 
o
f 

le
a
d
 an

d 
cad

­
m

ium
 by 

iso
la

te
d
 m

arin
e 

b
a
c
te

ria
 
(In

s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
), 

on 
th

e 
in

flu
e
n

c
e
 

o
f 

Z
n 

on 
th

e 
g

ro
w

th
 
o
f 

m
arin

e 
p

lan
cto

n
 
alg

ae 
(S

c
ip

p
sie

lla
 

fa
e
ro

o
u
sa

e
, 

P
ro

ro
cen

tru
m
 m

ican
s, 

G
ym

nodinium
 
sp

len
d

e
n

s, 
sc

h
rö

d
e
re

lla
 
sc

h
ö

d
e
ri, 

T
a
la

ssio
sira

 
ro

b
u
la

, 
on 

th
e
 
to

x
ic

ity
 
o
f 

cadm
ium

 
o
f 

P
h

aeo
d

acty
lu

m
 
tric

o
rn

u
tu

m
, 

D
u
n
a
lie

lla
 m

arin
a 

and 
Iso

c
h
ry

sis 
g
alb

an
a 

(In
stitu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
]^ 

on 
th

e 
e
ffe

c
ts 

o
f 

cadm
ium

 
on 

th
e 

g
ro

w
th
 
o
f 

L
am

in
aria 

sa
c
ch

a
rin

a 
in
 
c
o

n
sta

n
t 

flo
w
 

ex
p
erim

en
ts 

(B
io

lo
g
isch

e 
A

n
sta

lt 
H

elg
o
lan

d
), 

on 
sy

n
e
rg

istic
 

e
ffe

c
ts 

o
f 

h
eav

y
 m

etals 
on 

e
x
p
lo

ite
d
 p

o
p
u
latio

n
s 

o
f H

a
rp

ac
ticid

e
s 

(T
isb

e 
h
o
lo

th
u
ria

e
)

, 
on 

th
e 

e
ffe

c
ts 

o
f 

A
T

P
-m

etabolism
 
o
f 

C
rangon 

C
rangon 

(B
io

lo
­

g
isch

e 
A

n
stalt 

H
elg

o
lan

d
), 

on 
th

e 
accu

m
u
latio

n
 
o
f 

cadm
ium

 by 
C

rangon 
C

rangon 
in
 c

o
n
sta

n
t 

flo
w
 

ex
p

erim
en

ts 
(In

stitu
t 

fü
r 

K
ü

sten
- 

und 
B

in
n
e
n
fisc

h
e
rei, 

H
am

burg), 
on 

th
e 

e
ffe

c
ts 

o
f 

h
eav

y m
etals 

on 
th

e 
re

p
ro

d
u
ctio

n
 
o
f b

e
n
th

ic 
p

o
ly

c
h

a
e
tes 

(O
p

h
rio

tro
c
h

a, 
D

in
o

p
h

y
lu

s)( B
io

lo
g
isch

e 
A

n
sta

lt 
H

elg
o

lan
d

), 
on 

th
e
 

accu
m

u
latio

n
 
o
f 

le
a
d
 

an
d 

an
tim

o
n
 by M

y
tilu

s 
e
d

u
lis 

(in
s
titu

t 
fü

r M
eeres­

fo
rsch

u
n
g
, 

B
rem

erh
av

en
), 

on 
th

e 
accu

m
u

latio
n
 
a
rse

n
ic
 

by M
y
tilu

s 
e
d

u
lis 

(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
ft, 

U
n
iv

e
rsitä

t 
H

am
burg), 

on 
su

b
le

th
a
l 

lo
n
g
-term

 
e
ffe

c
ts 

o
f 

cadm
ium

 
on young 

stag
e
s 

o
f 

P
leu

ro
n
ectes 

p
la

te
ssa

, 
L

im
anda 

lim
an

d
a 

and P
la

tic
h
th

y
s 

fle
su

s 
in
 
c
o
n
stan

t 
flo

w
 

ex
p
erim

en
ts 

(In
s
titu

t 
fü

r K
ü
sten

- 
und 

B
in

n
e
n

fisc
h

e
re

i, 
H

am
burg; 

B
io

lo
g
isch

e 
A

n
stalt 

H
elg

o
lan

d
), 

on 
th

e 
e
ffe

c
ts 

o
f 

cadm
ium

, 
le

a
d
 

and m
ercu

ry
 

on 
th

e 
p
h
y
sio

lo
g
y
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an
d 

d
iffe

re
n
t 

b
lo

o
d
 
p
aram

eters 
o
f 

e
e
ls 

(A
n
g
u
illa 

a
n
g
u
illa

) 
(in

s
titu

t 
fü

r 
K

ü
sten

- 
und B

in
n

e
n

fisc
h

e
re

i, 
H

am
burg), 

on 
th

e 
e
ffe

c
ts 

o
f 

sed
im

en
ts, 

on 
accu

­
m

u
latio

n
 
o
f 

h
eav

y
 m

etals 
by M

y
tilu

s 
e
d

u
lis 

and 
L

an
ice 

sp
ec

. 
(in

s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
), 

on 
th

e 
to

x
ic

ity
 
o
f 

adm
ium

 
on 

th
e
 

e
a
rly

 
d
ev

elo
p
m

en
tal 

sta
g
es 

o
f M

y
tilu

s 
and 

on 
h

y
d

ro
id

s 
u

n
d

er 
d
iffe

re
n
t 

en
v
iro

n
­

m
en

tal 
c
o
n
d
itio

n
s, 

on 
th

e 
im

p
o

rtan
ce 

o
f 

o
rg

an
o
-co

m
p
lex

es 
on 

th
e 

to
x
ic

ity
 
o
f 

h
eav

y 
m

etals 
in
 
m

acro
p
h
y
tes 

and 
on 

th
e 

p
ath

w
ay

s 
o
f 

accu
m

u
latio

n
 

and 
re

te
n
tio

n
 

tim
e 

in
 
fish

, 
M

y
tilu

s 
and 

C
ru

stacea 
(In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).

C
h
lo

rin
a
ted

 h
y
d
ro

carb
o
n
s

In
v
e
stig

a
tio

n
s 

w
ere 

co
n
d
u
cted

 
on 

th
e 

e
ffe

c
ts, 

accu
m

u
latio

n
 

and 
lo

ss 
o
f 

lin
d

a
n

e
, 

gam
m

a 
H

CH
, 

p
en

tach
lo

ro
p
h
en

o
l 

on 
a
n

n
e
lid

e
s,alp

h
a H

C
H

, 
gam

m
a H

CH
, 

h
e
p
ta

ch
lo

re
p
o
x
id

, 
D

L
L

, 
D

ie
ld

rin
, 

and 
alp

h
a 

e
n
d
o
lsu

lfa
n
 w

ith
 M

y
tilu

s 
e
d

u
lis ; 

on 
th

e 
b
a
c
te

ria
l 

d
eg

rad
atio

n
 
o
f 

o
rg

an
o
h
alo

g
en
 

com
pounds 

(in
s
titu

t 
fü

r M
eeres­

fo
rsch

u
n
g
, 

B
rem

erh
av

en
), 

on 
th

e 
u
p
tak

e 
an

d 
tra

n
sfe

r 
o
f 

lin
d

an
e 

in
 
la

b
o

ra
­

to
ry
 
fresh

w
ate

r 
and m

arin
e 

fo
o
d
 
ch

ain
s 

in
 
c
o
n
sta

n
t 

flo
w
 

ex
p
erim

en
ts 

(in
s
titu

t 
fü

r H
y
d
ro

b
io

lo
g
ie 

und F
isc

h
e
re

iw
isse

n
sch

a
ften

, 
H

am
burg).

F
o
ssile

 
h
y
d
ro

carb
o
n
s

In
v
e
stig

a
tio

n
s 

on 
th

e 
e
ffe

c
ts 

o
f 

1
4

-C
-lab

e
lled

 h
y
d
ro

carb
o
n
s 

on 
e
a
rly

 
life

 
sta

g
e
s 

o
f m

arin
e 

fish
e
s 

w
ere 

co
n
tin

u
ed
 
(In

s
titu

t 
fü

r M
eeresk

u
n
d
e, 

K
ie

l).
T

he 
in

flu
e
n

c
e
 

o
f 

fu
e
l-o

il 
on 

fe
e
d
in

g
 b

eh
av

io
u
r 

o
f 

C
rangon 

C
rangon 

and 
fish

 
la

rv
ae
 
is 

in
v
e
stig

a
te

d
 
(in

s
titu

t 
fü

r M
eeresfo

rsch
u
n
g
, 

B
rem

erh
av

en
, 

In
s
titu

t 
fü

r M
eeresk

u
n
d

e, 
K

ie
l).

O
th

er 
p
o
llu

ta
n

ts

C
om

bined 
e
ffe

c
ts 

o
f 

e
m

u
lsifie

rs 
and 

d
e
te

rg
e
n

ts 
to

g
e
th

e
r w

ith
 h

eav
y
 m

etals 
on 

flo
u
n
d
e
r,p

la
ic

e
 

and. 
C

rangon 
C

rangon 
are 

in
v
e
stig

a
te

d
 
(In

s
titu

t 
fü

r 
K

ü
sten

- 
und 

B
in

n
e
n
fisc

h
e
re

i, 
H

am
burg; 

B
io

lo
g
isch

e 
A

n
stalt 

H
elg

o
lan

d
.

S
tu

d
ies 

w
ere 

c
a
rrie

d
 

o
u
t 

on 
th

e 
e
v

a
lu

atio
n
 
o
f 

riv
e
r 

p
o
llu

tio
n
 
(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
ft, 

H
am

burg; 
In

s
titu

t 
fü

r M
eeres­

fo
rsch

u
n
g
, 

B
rem

erh
av

en
) 

and 
on 

th
e 

d
ev

elo
p
m

en
t 

o
f 

b
io

a
ssa

y
s 

u
sin

g
 b

a
c
te

ria
 

an
d 

la
rv

ae
 

o
f 

o
y
ste

rs 
(In

stitu
t 

fü
r M

eeresfo
rsch

u
n
g
, 

B
rem

erh
av

en
). 

T
ran

s­
p
la

n
ta

tio
n
 

ex
p
erim

en
ts 

w
ith

 M
y

tilu
s 

e
d

u
lis 

w
ere 

co
n
d
u
cted

 
in
 
o
rd

er 
to
 

m
ea­

su
re 

tissu
e
 
re

sid
u
e
s 

b
e
fo

re 
an

d 
a
fte

r 
tra

n
sp

la
n
ta

tio
n
 
to
 
d
iffe

re
n
t 

lo
c
a
tio

n
s 

(In
stitu

t 
fü

r H
y

d
ro

b
io

lo
g

ie 
und F

isc
h
e
re

iw
isse

n
sc

h
a
ft, 

U
n
iv

e
rsitä

t 
H

am
burg).

Ic
ela

n
d

(j 
Ö

lafsso
n
)

W
ork w

as 
co

n
tin

u
ed

 
on 

th
e 

in
p

u
t 

o
f 

d
isp

o
sa

l 
o
f 

u
n
tre

a
te

d
 

sew
age 

from
 

c
o

a
sta

l 
sew

ers 
a
t 

th
e 

in
n
e
r p

a
rt 

o
f 

F
axa 

B
ay. 

A
sp

ects 
o
f 

th
e 

a
n
a
ly

tic
a
l 

p
ro

ced
u
res 

in
 
th

e 
d

eterm
in

atio
n

s 
o
f 

h
eav

y m
etals 

(F
e, 

M
n, 

Z
n, 

C
r) 

w
ere 

u
n
d
er 

rev
iew

.
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Ire
la

n
d

(D
r 

D 
O

’S
u
lliv

a
n
 

and 
D

r M
 M

 P
ark

er)

A
. 

D
ep

artm
en

t 
o
f 

F
ish

e
rie

s, 
A

q
u
atic 

E
n

v
iro

n
m

en
t 

U
n
it

1
. 

F
ish

 
and 

S
h

e
llfish

 
Q

u
a
lity

 M
o
n
ito

rin
g

M
o

n
ito

rin
g
 
o
f 

th
e 

le
v
e
ls 

o
f 

six
 h

eav
y 

m
etals 

in
 
six

 
sp

e
cie

s 
o
f 

fish
 

and 
tw

o 
sp

e
cie

s 
o
f 

co
m

m
ercial 

m
o
llu

scs 
on 

a n
atio

n
w

id
e 

b
a
sis 

c
o
n
tin

u
e
s. 

F
ish

 
sam

p
les 

are 
tak

en
 
a
t 

p
o
rts 

o
f 

la
n
d
in

g
 
in
 
th

e 
co

u
rse 

o
f 

o
th

e
r 

ro
u
tin

e
 

stu
d
ie

s 
w

h
ile 

th
e
 
m

o
llu

scs 
are 

c
o

lle
c
te

d
 

from
 

co
m

m
ercial 

b
ed

s.

2. 
E

stu
arin

e 
W

ater 
Q

u
ality

 
S

u
rv

ey
s

F
iv

e 
e
stu

a
rie

s 
o
r b

ay
s 

on 
th

e 
so

u
th
 

an
d w

est 
c
o
a
sts 

h
av

e 
b
een

 
exam

ined. 
H

y
d
ro

g
rap

h
ic 

p
aram

eters, 
p
rim

ary
 p

ro
d
u
c
tiv

ity
, 

and 
o

rg
an

ic 
lo

ad
in

g
s 

have 
b
een

 
a
sse

sse
d
, 

to
g
e
th

e
r w

ith
 h

eav
y
 m

etal 
le

v
e
ls 

in
 

sed
im

en
ts, 

seaw
eeds 

an
d 

sh
e
llfish

.

3. 
S

u
rv

ey
s 

o
f 

o
ffsh

o
re
 

dum
ping 

s
ite

s

O
w

ing 
to
 

m
ech

an
ical 

p
ro

b
lem

s, 
it 

w
as 

n
o

t 
p
o
ssib

le
 
th

is 
y
e
a
r 

to
 

c
a
rry

 
o
u
t 

a 
su

rv
ey
 
o
f 

th
e
 
s
ite

 
o
ff 

th
e
 

so
u

th
 
c
o
a
st 

on w
hich

 
an 

in
d
u
stria

l 
w

aste 
dum

ping 
o
c
c
u
rs. 

A 
p
re

lim
in

ary
 

su
rv

ey
 
o
f 

th
e 

e
a
st 

c
o
a
st 

sew
age 

slu
d
g
e 

dum
ping 

s
ite

 
w

as 
c
a
rrie

d
 
o
u
t.

4
. 

B
io

lo
g
ic

a
l 

S
tu

d
ies

A b
a
se

lin
e
 

stu
d
y
 
in
 
K

illa
la
 B

ay 
on 

th
e 

w
est 

co
ast 

w
as 

co
m

p
leted

. 
T

h
is 

in
v

o
lv

ed
 
su

rv
ey

s 
o
f 

th
e 

ro
ck

y
 
litto

ra
l 

an
d 

th
e 

so
ft 

s
u
b
-litto

ra
l 

and 
a 

stu
d
y
 

on 
th

e
 

m
ovem

ents 
o
f 

salm
on 

w
ith

in
 
th

e 
b
ay
 
in
 
re

la
tio

n
 
to
 
th

e
 
p
o
sitio

n
 

o
f 

a new
 
in

d
u

stria
l 

o
u

tfa
ll.

5* 
S

and 
an

d 
G

rav
el

N
o 

e
x

tra
c
tio

n
 
o
ccu

rred
 
d

u
rin

g
 

1977*

B
. 

O
th

er 
R

esearch

1
. 

C
arn

so
re 

B
ase 

lin
e
 

S
u

rv
ey

A
t 

th
e 

in
stig

a
tio

n
 
o
f 

th
e 

E
le

c
tric

ity
 

S
u

p
p

ly
 

B
o
ard

, 
a 

b
a
se

lin
e
 

su
rv

ey
 
is 

b
ein

g
 
c
a
rrie

d
 

o
u
t 

in
 
th

e 
re

g
io

n
 
o
f 

C
arn

so
re 

P
o
in

t, 
w

hich
 h

as 
b
een

 
ch

o
sen

 
as 

a 
p
o

te
n

tia
l 

s
ite

 
fo

r 
a n

u
c
le

a
r pow

er 
sta

tio
n
. 

A 
team

 
from

 U
n
iv

ersity
 

C
o

lleg
e, 

D
u
b
lin
 

(D
ep

artm
en

t 
o
f 

Z
o
o
lo

g
y
) 

a
re 

en
g

ag
ed 

in
 
q
u
a
n
tita

tiv
e
 

su
r­

v
ey

s 
o
f 

th
e 

ro
ck

y
 

and 
san

d
y
 
litto

ra
l, 

an
d 

o
f 

in
sh

o
re 

p
lan

k
to

n
 

an
d young 

fish
; 

c
o
n
c
u
rre

n
tly

, 
stu

d
ie

s 
o
f 

re
co

rd
s 

o
f 

co
m

m
ercial 

and 
gam

e 
fish

 
and 

sh
e
llfish

 
from

 
th

is 
a
rea

 
are 

b
ein

g
 
c
a
rrie

d
 
o
u
t. 

U
n
iv

ersity
 
C

o
lleg

e, 
G

alw
ay 

(Z
o
o
lo

g
y 

D
ep

artm
en

t) 
is 

engaged 
on 

a 
su

rv
ey
 
o
f 

th
e 

o
ffsh

o
re 

so
ft 

b
en

th
o

s 
and 

U
n
iv

e
rsity

 
C

o
lleg

e, 
C

ork 
(B

o
tan

y
 

D
ep

artm
en

t) 
h
as 

c
a
rrie

d
 
o
u
t 

a 
su

rv
ey

 
o
f 

litto
ra

l 
m

acro
-alg

ae.
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2. 
D

u
b

lin
 

B
ay 

S
tudy

A 
m

u
lti-d

isc
ip

lin
a
ry
 

team
 

from
 
T

rin
ity

 
C

o
lleg

e, 
D

u
b
lin

, 
are 

c
a
rry

in
g
 
o
u
t 

re
se

a
rc

h
 
in
 
D

u
b

lin
 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

ta
n

ts, 
p
a
rtic

u
la

rly
 h

eav
y
 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
a
lity

 
in
 
e
stu

a
rie

s.

3. 
C

ork 
H

arb
o
u
r 

P
ro

je
c
t

T
eam

s 
from

 
th

e 
Z

oology 
an

d B
o

tan
y 

D
ep

artm
en

ts, 
U

n
iv

ersity
 
C

o
lleg

e, 
C

ork, 
are 

u
n

d
e
rtak

in
g
 
su

rv
ey

s 
o
f 

th
e 

b
e
n

th
ic 

fau
n

a 
and 

th
e
 
b
e
n
th

ic 
an

d 
litto

ra
l 

flo
ra

, 
in
 
re

la
tio

n
 
to
 
p
o
llu

tio
n
 
p
aram

eters 
in
 
th

is 
in

d
u

stria
lise

d
 
e
stu

a
ry

.

N
eth

erlan
d
s

(S 
J 

de 
G

root 
and 

J 
D

u
in

k
er)

W
ork 

c
a
rrie

d
 

o
u
t 

by 
th

e
 
N

eth
erlan

d
s 

In
s
titu

te
 

fo
r 

F
ish

e
ry
 
In

v
e
stig

a
tio

n
s_________________________

P
o
llu

tio
n
 

by 
o

rg
an

o
ch

lo
rin

e 
com

pounds 
- 

PC
B

, 
d
ie

ld
rin

 
and DDT 

- 
rem

ain
ed

 
as 

in
 
p

rev
io

u
s 

y
ears 

th
e 

m
ajo

r 
en

v
iro

n
m

en
tal 

p
ro

b
lem

 
fo

r 
th

e 
D

utch
 
fish

e
­

rie
s

 .

T
he 

o
rg

an
o

ch
lo

rin
e 

com
pounds 

in
 
e
e
l 

from
 
v
a
rio

u
s 

in
la

n
d
 w

ater 
lo

c
a
litie

s
 

w
ere 

d
eterm

in
ed

. 
A n

o
tic

e
a
b
le
 

in
flu

en
c
e 

o
f 

riv
e
r 

R
hine 

w
ater 

on 
th

e 
c
o
n
te

n
ts 

o
f 

PC
B 

and 
p
e
stic

id
e
s 

w
as 

fo
u
n
d
.

PC
B 

stu
d

ie
s 

in
 

1977 
show

ed 
th

a
t 

le
v

e
ls 

fo
r 

h
e
rrin

g
, 

sp
ra

t 
an

d m
ack

erel 
from

 
th

e 
so

u
th

ern
 N

o
rth

 
S

ea w
ere 

m
ore 

o
r 

le
ss 

c
o
n
sta

n
t 

an
d 

co
m

p
arab

le 
w

ith
 
d

a
ta 

fo
u
n
d
 
in
 
lite

ra
tu

re
.

In
 
o
rd

e
r 

to
 

g
et 

an 
in

sig
h

t 
in
 
th

e 
am

ount 
o
f 

in
d
u
stria

l 
p
o
llu

tio
n
 by 

ch
lo

­
rin

a
te

d
 h

y
d
ro

carb
o
n
s 

th
e 

stu
d
ie

s 
in
 
th

e 
w

estern
 

S
ch

eld
t 

e
stu

a
ry
 w

ere 
co

n
tin

u
ed

 
and H

C
B

, 
o

th
e
r 

p
e
stic

id
e
s, 

and 
PC

B
s 

w
ere 

an
aly

sed
 
in

 m
u
ssels 

(M
y

tilu
s 

e
d
u
lis) 

sam
p

led 
Ju

n
e 

1976 
from

 
d
iffe

re
n
t 

a
re

a
s 

o
f 

th
e 

S
ch

eld
t 

e
stu

a
ry

. 
C

om
pared w

ith
 

1975 
a 

d
ecrease 

o
f 

a
li 

c
h
lo

rin
a
te

d
 h

y
d
ro

carb
o
n
s 

w
as 

reco
rd

ed
. 

T
he 

d
istrib

u
tio

n
 
p
a
tte

rn
s 

o
f 

H
C

B
, 

P
C

B
s, 

to
ta

l 
D

D
T, 

an
d 

d
ie

ld
rin

 
w

ere 
d

eterm
in

ed
. 

T
he 

S
lo

e 
a
rea

 
an

d T
ern

eu
zen

 
ap

p
ear 

to
 

in
flu

e
n
c
e
 
th

e
 

co
n­

te
n

t 
o
f 

PC
B

s. 
S

uch 
co

n
clu

sio
n
 
fo

r 
H

CB 
and 

th
e 

o
th

e
r 

p
e
stic

id
e
s 

is 
n

o
t 

ju
s
tifie

d
.

In
 
th

e 
fram

ew
ork 

o
f 

th
e 

IC
E

S 
W

orking 
G

roup 
on 

P
o

llu
tio

n
 
b
a
se

lin
e
 

an
d m

oni­
to

rin
g
 
stu

d
ie

s 
in
 
th

e
 

O
slo 

C
om

m
ission 

an
d 

IC
N

A
F 

a
re

a
s 

PC
B
 v

a
lu

e
s 

w
ere 

d
e­

term
in

ed
 
in
 

cod an
d h

ak
e 

liv
e
rs

. 
In
 

1
9
7
4
/7

5
 

an
d 

in
 

1
9

7
6

/7
7 

th
e
 

cod w
as 

cau
g
h
t 

on 
th

re
e
 
d
iffe

re
n
t 

sam
p
lin

g
 p

la
ce

s 
o
f 

th
e 

N
o
rth

 
S

ea. 
In
 
1
9
7
4
/7

5
 

th
e 

h
ak

e 
w

as 
sam

p
led 

in
 
th

e 
B

ay 
o
f 

B
iscay

 
and 

in
 

1
9
7
6
/7

7 
in
 
th

e 
A

tla
n

tic
 

O
cean w

est 
o
f 

Ire
­

la
n

d
. 

T
he 

so
u

th
ern

 
p
a
rt 

o
f 

th
e 

N
o
rth

 
S

ea 
w

as 
th

e
 

m
ost 

co
n
tam

in
ated

 
area,w

h
ere 

on 
a 

fa
t 

b
ase 

th
e 

PC
B 

c
o

n
c
e
n

tra
tio

n
 

w
as 

39 
ppm

 
in
 

1
9
7
4
/7

5
 

and 
48 

ppm
 
in
 

1
9

7
6

/7
7

- 
T

he 
lo

w
est 

c
o
n
c
e
n
tra

tio
n
s 

o
f 

p
o

ly
c
h

lo
rin

a
te

d
 b

ip
h
en

y
ls 

w
ere 

fo
u

n
d
 
in
 
th

e
 
n
o
r­

th
e
rn
 N

o
rth

 
S

ea 
and 

th
e
 
A

tla
n
tic
 

O
cean 

(5
-8
 

ppm
 

on 
a 

fa
t 

b
a
se

). 
O

n 
a p

ro
d
u
ct 

b
ase 

o
n
ly
 
th

e 
liv

e
rs 

o
f 

th
e 

n
o

rth
e
rn
 N

o
rth

 
S

ea 
and 

th
e 

A
tla

n
tic
 

O
cean 

are 
below

 
th

e 
A

m
erican norm

 
o
f 

5 
ppm

 
PC

B 
on 

a 
p
ro

d
u
ct 

b
a
se

. 
T

he 
PC

B 
c
o
n
ce

n
tra

tio
n
s 

in
 
o
th

e
r 

fish
 
p

ro
d

u
cts 

from
 
th

e
 

N
o

rth
 

S
ea 

a
re 

am
ply below

 
5 

ppm
 

and p
ro

b
lem

s 
fo

r 
th

e 
consum

er 
a
re 

n
o
t 

to
 

be 
ex

p
ected

.
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A m
ethod 

is 
a
t 

p
re

se
n

t 
d
ev

elo
p
ed
 
to
 

d
eterm

in
e 

k
ep

o
n
e, 

and 
it 

is 
lik

e
ly

 
th

a
t 

n
ex

t 
y

e
a
r 

th
e 

firs
t 

re
su

lts 
can be 

re
p
o
rte

d
 h

e
re. 

T
he 

sam
e 

a
p
p
lie

s 
fo

r 
a m

ethod 
d
ev

elo
p
ed
 
to
 

stu
d
y
 
th

e 
b
io

-d
e
g
rad

a
tio

n
 
o
f 

o
rg

an
o
h
alo

g
en
 

com
­

pounds .

W
ork 

c
a
rrie

d
 

o
u
t 

by 
th

e
N

eth
erlan

d
s 

In
s
titu

te
 

o
f 

S
ea 

R
esearch

T
he 

in
v
e
stig

a
tio

n
 
o
f 

th
e 

ro
le
 

o
f 

e
stu

a
rie

s 
in
 
re

ta
in

in
g
 
d
isso

lv
e
d
 

and 
p
a
rtic

u
la

te
 
tra

c
e
 
m

etals 
w

as 
co

n
tin

u
ed

.

W
ater 

an
d 

su
sp

en
d
ed

 m
a
tte

r 
w

as 
sam

p
led 

in
 
d

iffe
re

n
t 

s
a
lin

ity
 

reg
im

es 
o
f 

th
e 

m
ajo

r 
riv

e
rs 

e
n
te

rin
g
 
th

e
 
N

o
rth

 
S

ea 
from

 
th

e 
F

ed
eral 

R
ep

u
b
lic 

o
f 

G
erm

any, 
th

e 
N

e
th

e
rlan

d
s, 

D
enm

ark 
and 

th
e
 
a
d
jac

e
n
t 

c
o

a
sta

l 
re

g
io

n
s. 

T
he 

sam
p
les 

w
ere 

an
aly

sed
 
fo

r 
tra

c
e
 
m

etals 
and 

c
h

lo
rin

a
te

d
 h

y
d

ro
carb

o
n

s.

G
en

eral

In
itia

te
d
 by 

th
e 

D
irec

to
r-G

en
e
ral 

o
f 

th
e 

M
in

istry
 
o
f 

P
u
b
lic 

W
orks 

and 
T

ran
sp

o
rt 

in
 m

id-1977>
 

a n
a
tio

n
a
l 

co
m

m
ittee 

w
as 

fo
u
n
d
ed
 
to
 

stu
d

y
 
th

e 
e
ffe

c
ts 

o
f 

m
arin

e 
san

d
 
d

red
g

in
g
 
in
 
th

e 
D

utch W
addensea. 

Tw
o 

W
orking 

G
roups 

sh
o

u
ld

 
c
a
rry

 
o
u
t 

m
ore 

d
e
ta

ile
d
 
in

v
e
stig

a
tio

n
s. 

W
orking G

roup 
I 

d
e
a
ls 

w
ith

 
th

e 
sed

im
en

t 
tra

n
sp

o
rt 

an
d 

a
iso

 
th

e 
p
ro

cess 
an

d 
th

e 
tim

e 
n
eed

ed
 
fo

r 
th

e
 
b

a
c
k

-fill 
o
f 

san
d
 
p

its
, 

as 
w

ell 
as 

th
e 

te
c
h
n
ic

a
l 

and 
fin

a
n
c
ia

l 
a
sp

ec
ts 

o
f 

m
arin

e 
san

d 
d

red
g

in
g

. 
W

orking G
roup 

II 
d
e
a
ls 

e
.g

. 
w

ith
 
th

e 
re

g
e
n
e
ra

tio
n
 
o
f 

san
d
 

and 
s
ilt 

la
y

e
rs, 

th
e 

b
o
tto

m
 

fau
n

a 
an

d 
flo

ra
, 

and 
in
 
g
e
n
e
ra

l 
th

e
 

in
flu

e
n
ce

s 
o
f 

d
red

g
in

g
 upon 

th
e 

w
ater 

q
u
a
lity

 
and 

th
e 

b
o
tto

m
 

co
m

m
u
n
ities 

in
 p

a
rtic

u
la

r.
T

he 
co

m
m

ittee 
is 

aim
in

g
 
fo

r 
a 

fin
a
l 

re
p
o
rt 

in
 m

id-1979*

N
orw

ay

(K
 

H P
alm

o
rk

)

P
o
llu

tio
n

1. 
F

ie
ld
 P

rogram
m

es

1
.1

 
In

v
e
stig

a
tio

n
s 

on 
th

e 
en

v
iro

n
m

en
tal 

q
u
a
litie

s 
in
 
th

e 
S

k
ag

erak
 

from
 

R
iso

r 
to
 

G
rim

stad
. 

M
easu

rem
en

ts 
w

ere 
m

ade 
o
f 

tem
p

eratu
re 

s
a
lin

ity
,

oxygen 
and n

u
trie

n
ts. 

(B
io

lo
g

ic
al 

S
ta

tio
n
 F

lo
d

ev
ig

en
). 

IO
 

su
rv

ey
s 

w
ere 

p
erfo

rm
ed
 
th

ro
u

g
h

o
u

t 
th

e 
y
e
a
r. 

C
o
n
tin

u
ed
 

stu
d

y
 
in
 so

u
th

-e
a
ste

rn
 

N
orw

ay.
A program

m
e 

co
v
erin

g
 b

a
se

lin
e
 
stu

d
ie

s 
o
f 

fish
 

an
d 

sh
e
llfish

 
p

ro
d

u
c
tiv

ity
 
in

 
th

e 
O

slo
fjo

rd
 

an
d 

a
d
ja

ce
n
t 

c
o
a
sta

l 
w

aters 
is 

p
lan

n
ed
 
to
 

co
v
er 

a 
5 

y
ears 

p
e
rio

d
 

en
d
in

g
 
in
 

1978* 
S

even 
c
ru

ise
s 

sp
read

 
o
v
er 

th
e 

e
n
tire

 
y
ear w

ere 
co

m
p
leted

 
in
 

1977* 
P

rim
ary

 
p
ro

d
u
c
tio

n
, 

p
h

y
to

p
lan

k
to

n
, 

zo
o
p
lan

k
to

n
, 

fish
 

la
rv

a
e
 

and 
th

e 
d
istrib

u
tio

n
 
o
f 

fish
 

and 
sh

e
llfish

 
w

ere 
an

aly
sed

 
(B

io
lo

g
ic

a
l 

S
ta

tio
n
 
F

lo
d

ev
ig

en
).

1
.2

 
In

v
e
stig

a
tio

n
s 

o
f 

th
e 

en
v
iro

n
m

en
tal 

q
u
a
litie

s 
o
f 

se
le

c
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

ovëm
ber-

D
ecem

ber. 
T

he 
fjo

rd
s 

w
ere 

se
le

c
te

d
 
to
 
re

p
re

se
n
t 

d
iffe

re
n
t 

ty
p
es 

o
f 

en
v
i­

ro
n

m
en

tal 
c
o

n
d

itio
n

s, 
fjo

rd
s 

w
ith

 
ex

p
ected

 
in

d
u
stria

l 
lo

a
d
s, 

d
o
m

estic
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lo
ad

s 
o
r 

no 
ex

p
ected

 
lo

a
d
s. 

M
easu

rem
en

ts 
w

ere 
m

ade 
o
f 

s
a
lin

ity
, 

tem
pe­

ra
tu

re
, 

p
rim

ary
 p

ro
d
u
c
tio

n
 
in

d
ic

e
s, 

n
u

trie
n

ts 
an

d 
oxygen 

d
istrib

u
tio

n
, 

tu
rb

id
ity

 
and p

a
rtic

u
la

te
 
m

a
tte

r 
(in

s
titu

te
 

o
f M

arin
e 

R
esearch

),

1
.3

 
S

tu
d

ies 
in

c
lu

d
in

g
 a v

ery
 
la

rg
e
 

num
ber 

o
f 

a
n

a
ly

se
s 

o
f 

th
e 

co
n

ten
t 

o
f 

h
eav

y
 m

etals 
(R

e, 
C

u, 
Z

n, 
C

d, 
H

g, 
P

b) 
in
 
th

e 
fle

sh
, 

liv
e
r 

and 
gonads

o
f 

flo
u
n
d
ers(P

la
tic

h
th

y
s 

fle
s
u
s)fro

m
 v

a
rio

u
s 

lo
c
a
litie

s
 
in
 
th

e 
O

slo
fjo

rd
 

and 
in
 

som
e 

o
f 

th
e 

flo
u

n
d

e
rs' 

fo
o
d
 

o
rg

an
ism

s 
w

ere 
co

m
p
leted

 
and 

th
e 

re
su

lts 
p
re

sen
te

d
 
in
 

a 
C

an
i. 

re
a
l, 

d
eg

ree 
th

e
sis, 

(in
s
titu

te
 
fo

r M
arin

e 
B

io
lo

g
y
 

and 
L

im
nology, 

U
n
iv

ersity
 

o
f 

O
slo

).

1
.4

 
D

u
rin

g
 
1
9
7
7

, 
207 

sam
ples 

o
f 

v
a
rio

u
s 

fish
 

and 
27 

catch
es 

o
f 

sp
ra

t 
w

ere 
c
o

lle
c
te

d
 

from
 
th

e 
G

reen
lan

d
 
fjo

rd
s, 

N
orw

ay N
-5 

and 
an

aly
sed

 
fo

r
th

e 
co

n
ten

t 
o
f 

m
etals 

and 
c
h

lo
rin

a
te

d
 h

y
d

ro
carb

o
n

s. 
T

he 
c
o
n
ce

n
tra

tio
n
s 

o
f 

m
ercu

ry
, 

le
a
d
, 

co
p

p
er, 

cadm
ium

, 
a
rse

n
ic

, 
an

d 
c
h
lo

rin
a
te

d
 
b

en
zen

es, 
sty

re
n
e
s 

and b
ip

h
en

y
ls 

w
ere 

d
eterm

in
ed
 
in
 
fish

 
file

ts
, 

liv
e
r 

and w
hole 

fish
( 

sp
ra

t). 
It 

w
as 

fo
u

n
d
 
th

a
t 

tie
 c

o
n
c
e
n
tra

tio
n
 
o
f 

c
h

lo
rin

a
te

d
 b

en
zen

es 
and 

sty
ren

e
s 

in
 w

hole 
sp

ra
t 

in
c
re

ase
d
 w

ith
 

age 
(0

-3
 
y

e
a
rs). 

(D
ire

c
to

ra
te

 
o
f 

F
ish

e
rie

s' 
C

e
n

tra
l 

L
ab

o
rato

ry
, 

V
itam

in
 
In

s
titu

te
 

and 
In

s
titu

te
 

o
f M

arine 
R

e
sea

rch
).

1
.5

 
E

n
v
iro

n
m

en
tal 

c
o
n
d
itio

n
s 

in
 

co
asta.1

 
sea w

ater. 
T

h
is 

program
m

e 
con­

tin
u

e
d
 
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
rren

t 
is 

b
ein

g
 
in

v
e
stig

a
te

d
 

from
 
th

e 
0

resu
n
d

, 
th

ro
u
g
h
 
th

e 
K

a
tte

g
a
t, 

S
k
ag

erak
 

and 
alo

n
g
 
th

e 
w

estern
 N

orw
egian 

c
o

a
st. 

C
o

n
tin

u
o

u
s 

m
easu

rem
en

ts 
a
re 

m
ade 

o
f 

p
a
rtic

u
la

te
 
m

a
tte

r, 
o
rg

an
ic 

co
m

p
o

n
en

ts, 
n
u
trie

n
ts 

an
d 

te
m

p
era

tu
re

, 
w

h
ile 

p
rim

ary
 
p
ro

d
u
ctio

n
 
in

d
ic

e
s 

are 
m

easu
red

 
a
t 

re
g
u
la

r 
in

te
rv

a
ls 

(in
stitu

te
 

o
f 

M
arin

e 
R

esearch
).

1
.6

. 
In

v
e
stig

a
tio

n
s 

o
f 

o
il 

p
o
llu

tio
n
 
in
 N

orw
egian w

aters 
by 

a
n

a
ly

sis 
o
f 

se
le

c
te

d
 
aro

m
atic 

an
d 

su
lfu

ra
ro

m
a
tic

 
h
y
d
ro

carb
o
n
s 

an
d 

a
iso

 
d
eterm

i­
n
a
tio

n
 
o
f 

to
ta

l 
h
y
d
ro

carb
o
n
 

co
n
ten

t 
in
 
cases 

o
f 

h
eav

y 
p

o
llu

tio
n

. 
T

he 
fo

llo
w

in
g
 p

ro
je

c
ts 

h
av

e 
b
een

 
o

p
e
rate

d
. 

M
o
n
ito

rin
g
 
o
f 

th
e 

N
o
rth

 
S

ea 
on 

a 
se

c
tio

n
 
b

etw
een

 
F

ed
je 

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
e
n

sfjo
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
e
s, 

4 
sta

tio
n
s 

each
 
tim

e. 
P

etro
leu

m
 h

y
d
ro

carb
o
n
s 

in
 b

e
n
th

ic 
o
rg

an
ism

s 
from

 
c
o

a
sta

l 
a
rea

s 
in
 

so
u

th
-w

estern
 N

orw
ay 

p
o
llu

te
d
 

by 
Ira

n
ia

n
 

cru
d

e 
o
il. 

S
u
rv

ey
 
o
f 

th
e 

N
o
rth

 
S

ea, 
e
sp

e
c
ia

lly
 
th

e 
c
e
n
tra

l 
a
re

a
s, 

d
u

rin
g
 an

d 
a
fte

r 
th

e 
E

k
o

fisk
-B

rav
o
 

b
lo

w
ou

t 
fo

r p
etro

leu
m
 
h
y
d
ro

carb
o
n
s 

in
 
w

ater 
an

d b
io

ta
 

(in
s
titu

te
 

o
f M

arin
e 

R
esearch

).

1
.7

 
In

v
e
stig

a
tio

n
s 

fo
llo

w
in

g
 
th

e 
E

k
o
fisk

 
B

ravo 
b
lo

w
-o

u
t. 

T
h

ese 
in

clu
d
ed

 
stu

d
ie

s 
o
f 

th
e
 
p

h
y

sic
al 

en
v
iro

n
m

en
t 

and 
d
rift 

o
f 

o
il, 

d
eterm

in
atio

n
o
f 

p
etro

leu
m
 h

y
d
ro

carb
o
n
s 

in
 
th

e 
w

ater 
colum

n, 
fa

te
 

o
f 

th
e 

flo
a
tin

g
 o

il 
an

d 
o
ccu

rren
ce 

an
d 

d
istrib

u
tio

n
 

o
f 

p
a
rtic

u
la

te
 
o
il. 

O
il-d

eg
rad

in
g
 b

a
c
te

ria
 

and 
fu

n
g

i 
w

ere 
stu

d
ie

d
 

and m
ic

ro
b
ia

l 
co

u
n
ts 

u
n

d
ertak

en
. 

P
h

y
to

p
lan

k
to

n
 

and 
p
rim

ary
 
p
ro

d
u
ctio

n
 w

as 
in

v
e
stig

a
te

d
 
as 

w
ere 

e
ffe

c
ts 

on n
e
t- 

and n
an

o
p
lan

k
to

n
, 

zo
o
p
lan

k
to

n
, 

fish
 

eggs 
and 

la
rv

a
e
. 

O
b

serv
atio

n
s 

w
ere 

a
iso

 
m

ade 
o
f 

fish
, 

(in
s
titu

te
 

o
f 

M
arine 

R
esearch

 
and 

o
th

e
r N

orw
egian

 
In

stitu
io

n
s).

1
.8

 
M

o
n
ito

rin
g
 
o
f 

p
o
llu

ta
n
t 

h
y

d
ro

carb
o

n
s 

in
 

a 
litto

ra
l 

com
m

unity. 
T

he 
stru

c
tu

re
 
o
f 

b
o
re

a
l 

h
ard

 
ro

ck
 
litto

ra
l 

co
m

m
u

nities 
seem

s 
to
 

be 
g
o
v
ern

ed
la

rg
e
ly
 

by 
th

e
 

su
ccess 

on 
fa

ilu
re
 

o
f 

a 
few

 
k
ey 

sp
e
c
ie

s, 
and 

th
is 

en
v
iro

n
m

en
t 

m
ay be 

e
sp

e
c
ia

lly
 v

u
ln

e
ra

b
le 

to
 

th
e 

e
ffe

c
ts 

o
f 

p
o
llu

ta
n
ts. 

A
n 

attem
p
t 

to
 

lin
k
 
p
o
p
u
la

tio
n
 
flu

c
tu

a
tio

n
s 

o
f 

su
ch 

sp
e
cie

s 
to
 
tissu

e
 

h
y

d
ro

carb
o

n
 
le

v
e
ls, 

is 
m

ade 
in
 

a 
stu

d
y
 

o
f 

p
o
p
u
la

tio
n
 

d
y

n
am

ics, 
seaso

n
al 

flu
c
tu

a
tio

n
s 

in
 
lip

id
 

c
o
n
ten

t, 
and 

co
m

p
o

sitio
n
 

an
d 

c
o
n
c
e
n
tra

tio
n
s 

o
f 

h
y

d
ro

carb
o

n
s 

in
 
tissu

e
s 

in
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in
 
fo

u
r k

ey
 
in

v
e
rte

b
ra

te
 

sp
e
cie

s 
on 

a 
h

ard
 

ro
ck
 
litto

ra
l 

s
ite

 
in
 
th

e 
so

u
th

 
w

est 
N

orw
ay. 

(in
stitu

te
 

o
f M

arin
e 

B
io

lo
g
y
, 

U
n
iv

ersity
 

o
f 

B
erg

en
).

1
.9 

M
o
n
ito

rin
g
 

o
f 

th
e 

p
e
la

g
ic 

ta
r 

c
o
n
c
e
n
tra

tio
n
s 

in
 
th

e 
w

aters 
o
ff 

th
e 

N
orw

egian
 
c
o
a
st 

from
 

S
k

ag
erak

 
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
rin

g
 u

n
d
er 

G
IPM

E
, 

G
lo

b
al 

In
v
e
stig

a
tio

n
 
o
f 

P
o
llu

tio
n
 
in
 
th

e 
M

arine 
E

n
v
iro

n
m

en
t. 

(in
stitu

te
 
o
f M

arine 
R

esearch
).

1
.1

0
 

D
eterm

in
atio

n
 
o
f b

a
c
te

ria
l 

num
bers 

in
 
th

e 
E

k
o

fisk
 
a
rea

 
o
f 

th
e 

N
o

rth
 

S
ea 

a
fte

r 
th

e 
B

ravo 
a
c
cid

e
n
t 

(D
ep

t, 
o
f 

G
en

eral 
M

icro
b

io
lo

g
y

, 
U

n
iv

ersity
o
f 

B
erg

en
). 

.

1
.1

1
 

M
easurem

ent 
o
f 

b
a
c
te

ria
l 

num
bers 

by 
se

v
e
ral 

m
eth

o
d
s, 

m
easurem

ent
o
f 

oxygen 
co

n
su

m
p
tio

n
 

an
d n

u
trie

n
t 

u
p
tak

e 
by h

e
te

ro
tro

p
h
ic
 
b

a
c
te

ria
l 

p
o
p
u
latio

n
s 

o
f 

a 
fa

irly
 
p
o
llu

te
d
 
fjo

rd
 

(G
rim

stad
fjo

rd
en

) 
n
ear 

B
erg

en
. 

A
ssessm

en
t 

o
f 

o
il 

d
e
g
rad

a
tio

n
. 

(D
ep

t, 
o
f 

G
en

eral 
M

icro
b

io
lo

g
y

, 
U

n
iv

ersity
 

o
f 

B
erg

en
).

1
.1

2
 

H
eavy m

etals 
in
 
fish

 
and 

sh
e
llfish

. 
S

to
ck

s 
o
f 

co
m

m
ercial 

fish
 

are 
co

n
tin

u
o

u
sly

 b
ein

g
 
an

aly
sed

 
fo

r 
m

ercu
ry

, 
cadm

ium
, 

z
in

c
, 

co
p
p
er 

and
le

a
d
 
a
t 

th
e 

o
ffic

ia
l 

N
orw

egian 
Q

u
ality

 
C

o
n
tro

l 
In

s
titu

te
 
fo

r 
C

anned 
P

ish
 

P
ro

d
u

cts. 
In

v
o
lv

ed
 
in
 
th

is 
m

o
n
ito

rin
g
 
is 

a
iso

 
th

e 
V

itam
in
 
In

s
titu

te
 

o
f 

th
e 

D
ire

c
to

ra
te
 

o
f 

F
ish

e
rie

s. 
T

hese 
re

su
lts 

are 
m

ade 
a
v
a
ila

b
le
 

to
 
th

e 
In

s
titu

te
 

o
f 

M
arin

e 
R

esearch
, 

and 
se

le
c
te

d
 
ad

eq
u
ate 

o
b
serv

a
tio

n
s 

a
re 

in
c
lu

­
ded 

in
 

th
e 

N
orw

egian 
c
o
n
trib

u
tio

n
 
to
 

th
e 

IC
E

S 
c
o
n
jo

in
t 

m
o

n
ito

rin
g
 
o
f 

fish
 

and 
sh

e
llfish

 
in
 
th

e
 
N

o
rth

 
S

ea. 
(in

stitu
te
 
o
f M

arine 
R

esearch
).

1
.1

3 
M

o
n
ito

rin
g
 
o
f 

p
e
stic

id
e
s 

and 
PC

B
s 

in
 

cod 
and 

c
a
p

e
lin

 
h
as 

b
een

 
c
a
rrie

d
 

o
u
t 

in
 

N
orw

egian w
aters 

as 
p
a
rt 

o
f 

th
e 

IC
E

S 
m

o
n
ito

rin
g
 program

m
e

(in
stitu

te
 

o
f 

M
arin

e 
R

esearch
).

1
.1

4 
T

he 
N

orw
egian 

In
s
titu

te
 

o
f W

ater 
R

esearch
, 

N
IV

A
, 

h
as 

b
een

 
assig

n
ed

 
by 

se
v

e
ral 

in
d
u
strie

s 
and m

u
n
icip

al 
a
u
th

o
ritie

s 
in
 
d
isch

arg
e 

p
ro

b
lem

s
o
f 

d
iffe

re
n

t 
w

ater 
sy

stem
s 

in
c
lu

d
in

g
 
fjo

rd
s. 

N
IV

A
 
is 

fu
rth

e
r 

co
n
d
u
ctin

g
 

b
a
se

lin
e
 
stu

d
ie

s 
o
f 

h
eav

y
 m

etals 
an

d 
stu

d
y

in
g
 
p

o
te

n
tia

l 
g
ro

w
th
 
in
 n

a
tu

ra
l 

an
d 

p
o
llu

te
d
 
a
q

u
a
tic 

sy
stem

s, 
a
iso

 
fjo

rd
s. 

(T
he 

N
orw

egian 
In

s
titu

te
 

o
f 

W
ater 

R
esearch

, 
O

slo
).

1
.1

5
 

M
o
n
ito

rin
g
 h

as 
b
een

 
c
a
rrie

d
 

o
u
t 

a
t 

p
ilo

t 
p
ro

je
c
ts 

w
ith

in
 
th

e 
sco

p
e 

o
f 

a n
a
tio

n
a
l 

m
o
n
ito

rin
g
 program

m
e 

in
 p

re
p
a
ra

tio
n
. 

(T
he 

N
orw

egian
In

s
titu

te
 

o
f W

ater 
R

esearch
).

2 ._____
L

ab
o
rato

ry
 

A
ssays

2
.1

 
S

p
e
c
ific

 
b
io

lo
g
ic

a
l 

program
m

es 
re

la
te

d
 
to
 

th
erm

al 
e
ffe

c
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

and m
o

rta
lity

, 
g

ro
w

th
, 

h
a
tch

in
g
 
su

ccess 
and 

tem
p
eratu

re 
p
re

fe
re

n
­

ces 
w

ere 
stu

d
ie

d
 

on 
co

m
m

ercially
 
im

p
o

rtan
t 

fish
 

and 
sh

e
llfish

 
sp

e
cie

s. 
(B

io
lo

g
ic

al 
S

ta
tio

n
 
F

lo
d
ev

ig
en

).

B
eh

av
io

u
r 

o
f 

cod 
and 

sp
ra

t 
below

 
cru

d
e 

o
il 

in
 
th

e 
su

rfac
e
 

w
as 

stu
d
ie

d
 
in

 
aq

u
ariu

m
 

(B
io

lo
g
ica

l 
sta

tio
n
 
F

lo
d
ev

ig
en

). 
E

ffe
c
ts 

o
f 

p
etro

leu
m
 h

y
d

ro
carb

o
n

s 
on 

h
a
tc

h
in

g
, 

g
ro

w
th
 

and m
o

rta
lity

 
o
f 

fish
 
la

rv
a
e
 

and 
zo

o
p
lan

k
to

n
 w

ere 
stu

d
ied

 
in
 
d
iffe

re
n
t 

ex
p
erim

en
ts 

(B
io

lo
g

ica
l 

S
ta

tio
n
 
F

lo
d

e
v

ig
en

).
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2
.2

 
O

il 
p
o
llu

tio
n
 

an
d 

la
rv

a
e
. 

T
ile 

in
flu

e
n

c
e
 

o
f 

cru
d
e 

o
il, 

o
il 

p
ro

d
u

cts 
and 

o
il 

d
isp

e
rsa

n
t 

is 
stu

d
ie

d
 u

sin
g
 
la

rv
ae
 

o
f 

sea 
u
rc

h
in

s 
and 

fish
e
s

as 
te

s
t 

o
b
je

c
ts. 

E
ffe

c
ts 

on 
th

e 
fe

rtiliz
a
tio

n
 
p
ro

c
ess, 

cleav
ag

e 
ra

te
 

and 
m

ode 
o
f 

d
iffe

re
n
tia

tio
n
 
a
re 

re
g
iste

re
d
 

an
d 

com
bined w

ith
 
stu

d
ie

s 
a
t 

th
e 

u
ltra

s
tru

c
tu

ra
l 

le
v

e
l 

(in
stitu

te
 
o

f 
B

io
lo

g
y
 

an
d 

G
eo

lo
g
y
, 

U
n
iv

ersity
 

o
f 

T
rom

so).

2
.3

 
O

il 
p
o
llu

tio
n
 

and 
p
lan

k
to

n
. 

T
he 

in
flu

en
c
e
 

o
f 

cru
d
e 

o
il 

and 
o

il 
d
isp

e
rsa

n
ts 

on 
h
o
lo

p
lan

k
to

n
ic 

o
rg

an
ism

s, 
e
sp

e
c
ia

lly
 

C
opepoda, 

is
te

ste
d
, 

(in
stitu

te
 

o
f 

B
io

lo
g
y
 

and 
G

eo
lo

g
y
, 

U
n
iv

ersity
 
o
f 

T
ro

m
so

).

2
.4

 
In

v
e
stig

a
tio

n
s 

on 
d

isso
lv

in
g
 and 

d
eg

rad
atio

n
 
o
f 

se
le

c
te

d
 
aro

m
atic 

- 
an

d 
su

lfu
r-a

ro
m

a
tic

 
h
y
d
ro

carb
o
n
s 

in
 

an 
o

u
td

o
o

r 
tan

k
 
p
o
llu

te
d
 by

E
k
o
fisk

 
cru

d
e 

o
il. 

O
rg

an
o
lep

tic 
an

d 
ch

em
ical 

a
n

a
ly

sis 
o
f 

sa
ith

e
 

from
 

a
q

u
a
ria w

ith
 
p
o
llu

te
d
 w

ater. 
In

te
rc

a
lib

ra
tio

n
 
o
f 

sam
p

les 
o
f 

p
o
llu

te
d
 w

ater, 
m

u
ssels 

and 
sed

im
en

t 
b
etw

een
 
th

re
e
 

N
orw

egian
 
la

b
o
ra

to
rie

s 
in

v
o

lv
ed
 
in
 
o

il 
p
o
llu

tio
n
 
stu

d
ie

s 
(in

s
titu

te
 

o
f 

M
arine 

R
esearch

, 
C

o
n
tin

e
n
tal 

S
h
elf 

In
s
ti­

tu
te
 

an
d 

C
e
n
tra

l 
In

s
titu

te
 
fo

r 
in

d
u
stria

l 
re

se
a
rc

h
).

2
.5

 
F

ate 
an

d 
e
ffe

c
ts 

o
f 

o
il 

h
y

d
ro

carb
o

n
s 

in
 

a 
sh

allo
w
 

w
ater 

san
d
y
 
a
re

a
. 

M
arin

e 
sed

im
en

ts 
m

ay 
a
c
t 

as 
sin

k
s 

fo
r 

o
il 

h
y
d
ro

carb
o
n
s, 

an
d 

o
rg

an
ism

s
liv

in
g
 
in
 
sh

allo
w
 w

ater 
sed

im
en

ts 
m

ay 
en

co
u
n
ter h

y
d
ro

carb
o
n
 
le

v
e
ls 

w
hich 

are 
h
ig

h
e
r 

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 

stu
d

y
 
o
f 

accu
m

u
latio

n
 

and b
io

tra
n

sfo
rm

a
tio

n
 

o
f 

o
il 

h
y

d
ro

carb
o

n
s 

in
 

a n
a
tu

ra
l 

b
e
n
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
s, 

is 
m

ade 
in
 

a 
lo

n
g
 tim

e 
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
ce

d
 
to
 

th
e 

w
ater 

above 
an 

a
rtific

ia
lly

 
en

clo
sed

 
san

d
y
 b

o
tto

m
 
a
t 

8 m
 
d
ep

th
, 

(in
s
titu

te
 

o
f M

arine 
B

io
lo

g
y
, 

U
n
iv

e
rsity

 
o
f 

B
erg

en
).

2
.6

 
E

ffe
c
ts 

o
f 

to
lu

en
e
 

on 
th

e
 

iso
p

o
d
 
C

iro
lan

a 
b
o
re

a
lis. 

P
o

llu
ta

n
t 

stre
ss 

in
 

o
rg

an
ism

s 
is 

re
fle

c
te

d
 

on 
a
li 

b
io

lo
g
ic

a
l"le

v
é
is 

o
f 

o
rg

a
n
iz

a
tio

n
,

an
d 

se
v
e
ra

l 
stre

ss 
in

d
ic

e
s 

h
av

e 
b

een
 
p
ro

p
o
sed

. 
In
 
la

b
o
ra

to
ry
 

ex
p

erim
en

ts, 
in
 

w
hich 

th
e 

m
arin

e 
iso

p
o
d
 
C

iro
lan

a b
o
re

a
lis 

h
as 

b
een

 
ex

p
o
sed

 
to
 

to
lu

en
e
, 

an 
im

p
o
rtan

t 
aro

m
atic 

h
y
d
ro

carb
o
n
 
in
 
o
il, 

th
e 

s
e
n
sitiv

ity
 
o
f 

som
e 

p
ro

p
e
r­

tie
s
 

o
f 

th
e 

a
d
e
n
y
la

te 
sy

stem
 
to

w
ard

s 
p
o
llu

ta
n
t 

stre
ss 

h
av

e 
b
een

 
in

v
e
stig

a
te

d
 

T
he 

re
su

lts 
h
av

e 
b
een

 
su

b
m

itted
 
fo

r 
p

u
b

lic
a
tio

n
, 

(in
stitu

te
 
o
f M

arine 
B

io
lo

g
y
, 

U
n
iv

e
rsity

 
o
f 

B
erg

en
).

2
.7

 
D

evelopm
ent 

o
f 

a 
d

ire
c
t 

m
ethod 

fo
r m

easu
rin

g
 
o

il 
d
eg

rad
atio

n
 
ra

te
s 

by 
m

icro
o

rg
an

ism
s. 

D
eterm

in
atio

n
 
o
f 

ald
eh

y
d
es 

and k
eto

n
es 

as 
p
rim

ary
p
ro

d
u
cts 

o
f b

a
c
te

ria
l 

o
il 

d
e
g

rad
a
tio

n
. 

(D
ep

t, 
o
f 

G
en

eral 
M

icro
b

io
lo

g
y

, 
U

n
iv

ersity
 
o
f 

B
erg

en
).

2
.8

 
T

he 
e
ffe

c
ts 

o
f 

in
te

ra
c
tin

g
 h

eav
y
 m

etals 
(z

in
c
, 

cadm
ium

 
and 

le
ad

) 
on 

th
e
 

g
ro

w
th
 
ra

te
s 

o
f 

tw
o 

p
o

ly
ch

a
ete

s, 
D

in
o
p
h
ilu

s 
g
y
ro

c
ilia

tu
s

and 
O

p
h
ry

o
tro

ch
a 

la
b
o
ric

a
 h

av
e 

b
een

 
fo

llo
w

e
d
'in

 
la

b
o
ra

to
ry
 

ex
p

erim
en

ts. 
V

a
ria

tio
n
s 

in
 
th

e 
q
u
a
lity

 
o
f 

"clean
" 

sea 
w

ater 
h
ad 

e
ffe

c
ts 

as 
la

rg
e
 

as 
u

sin
g

 
0
.4
 

ppm
 

o
f 

cadm
ium

. 
(in

stitu
te
 
fo

r M
arin

e 
B

io
lo

g
y
 

an
d 

L
im

nology, 
U

n
iv

ersity
 

o
f 

O
slo

).
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2
.9

 
S

tu
d

ies 
o
f 

th
e
 
re

g
e
n
e
ra

tio
n
 
o
f 

h
eav

y
 m

etals 
from

 
sed

im
en

ts 
in

 
O

slo
fjo

rd
 hy 

th
e 

a
c
tiv

ity
 
o
f 

an
im

als are 
u
n
d
er 

in
v

e
stig

a
tio

n
 

an
d 

are
in

itia
lly

 
c
o
n
c
e
n
tra

ted
 

on 
th

e 
ro

le
 

o
f 

fa
e
c
a
l 

p
e
lle

ts
, 

w
hich 

co
m

p
rise 

70!
 

o
f 

th
e
 

sed
im

en
t, 

in
 
accu

m
u
latio

n
 

and breakdow
n 

p
ro

cesses 
a
sso

c
ia

te
d
 w

ith
 

h
eav

y
 m

e
tals, 

(in
stitu

te
 
fo

r M
arin

e 
B

io
lo

g
y
 

an
d 

L
im

nology, 
U

n
iv

e
rsity

 
o
f 

O
slo

).

2
.1

0
 

T
he 

ex
p
erim

en
tal 

p
h
ase 

o
f 

stu
d
ie

s 
on 

th
e 

w
ays 

an
d ra

te
 

o
f 

u
p
tak

e 
and 

e
x

c
re

tio
n
 
o
f 

cadm
ium

, 
and 

its
 
p
o
ssib

le
 
b
io

lo
g
ic

a
l 

e
ffe

c
ts 

on 
th

e
flo

u
n
d
e
r w

as 
co

m
p
leted

. 
T

he 
m

a
te

ria
l 

is 
b

ein
g
 w

orked u
p
. 

(U
n
iv

ersity
 

o
f 

O
slo

, 
In

s
titu

te
 

o
f 

M
arin

e 
B

io
lo

g
y
 

an
d L

im
n

o
lo

g
y

).

2
.1

1
 

G
row

th 
(le

n
g
th

) 
o
f 

alg
ae 

in
 
re

la
tio

n
 
to
 
n
u
trie

n
ts, 

tem
p
eratu

re, 
o
il 

co
m

p
o

n
en

ts, 
co

p
p
er 

and 
zin

c 
and 

g
ro

w
th 

(le
n
g
th

) 
o
f 

M
y
tilu

s 
in
 
re

la
­

tio
n
 
to
 

tem
p
eratu

re, 
co

p
p
er 

and 
zin

c have 
b

een
 
stu

d
ie

d
 
in
 

1977 
(Z

o
o
lo

g
ical 

B
ep

t. 
U

n
iv

e
rsity

 
o
f 

T
ro

n
d
h
eim

).

2
.1

2
 

A
cu

te 
to

x
ic

ity
 
te

s
t 

on 
e
ffe

c
ts 

o
f m

etals 
an

d h
alo

g
en

ated
 
o
rg

an
ics 

h
av

e 
b
een

 
p
erfo

rm
ed

 w
ith

 
a
lg

a
e
, 

c
ru

sta
c
e
a
, 

m
o
llu

scs 
and 

fis
h

. 
(T

he 
N

orw
egian 

In
s
titu

te
 

o
f W

ater 
R

esearch
).

P
o

lan
d

N
o 

re
p
o
rt 

re
ce

iv
ed

.

P
o
rtu

g
al

(C
 

L
im

a)

In
stitu

to
 

N
acio

n
al 

de 
In

v
e
stig

a
ça

o
 

d
as 

P
escas,

S
e
c
re

ta
ria

 
de 

E
stad

o
 

d
as 

P
escas,

M
in

iste
rio

 
da 

A
g
ric

u
ltu

ra
 

e 
P

escas:

- 
"E

tu
d
e 

du 
cy

cle 
an

n
u
el 

d
'u

n
e 

lag
u
n
e 

c
ô
tiè

re
, 

(L
agoa 

de 
O

b
id

o
s)

- 
B

ans 
le
 

cad
re 

d
'u

n
 

sy
stèm

e 
de 

su
rv

e
illa

n
c
e
 

co
n
tin

u
e 

(m
o
n
ito

rin
g
)

du n
iv

eau
 

de 
p

o
llu

a
n
ts 

dans 
le
 
m

ilieu
 m

arin
 
e
t.o

rg
an

ism
es 

a
q

u
atiq

u
e
s, 

on 
a 

fa
it 

la
 
d
é
te

rm
in

a
tio

n
'du n

iv
eau

 
de 

p
e
stic

id
e
s 

o
rg

an
o
ch

lo
rés 

e
t 

PC
B

s 
ch

ez 
q

u
elq

u
es 

esp
eces 

de 
p

o
isso

n
s 

d
'in

té
rê

t 
co

m
m

ercial, 
des 

c
ô
te

s 
p
o
rtu

g
a
ise

s 
(M

erlu
cciu

s 
m

e
rlu

c
c
iu

s, 
S

ard
in

a 
p

ilc
h

a
rd

u
s,

S
o

lea 
so

le
a
).

- 
"E

tu
d
e 

d
'u

n
 

cas 
de 

m
ort 

de 
p
o
isso

n
s, 

su
rv

en
u
 

dans 
l'em

b
o
u
ch

u
re

de 
la
 
riv

iè
re
 

S
ado, 

p
ar 

su
ite

 
de 

d
éch

arg
es 

d
es 

m
in

es 
de 

p
y
rite

 
de 

la
 
re

g
io

n
".

- 
E

tu
d
e 

du 
"P

e
lta

 
de 

F
aro

-O
lh

âo
": 

a
sp

ec
ts 

p
h

y
siq

u
es, 

b
a
c
té

rio
lo

­
g
iq

u
es, 

ch
im

iq
u

es.

G
om

issao 
N

acio
n
al 

do 
A

m
biente,

S
e
c
re

ta
ria

 
de 

E
stad

o
 

do 
A

m
biente:

- 
"E

tu
d
e 

de 
m

o
d

èles 
de 

p
ré

v
isio

n
 
p
o
u
r 

l'E
s
tu

a
ire

 
de 

la
 
riv

iè
re
 

T
ejo

".
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C
en

tro
 

de 
G

e
o

físic
a 

d
as 

U
n

iv
ersid

ad
es 

de 
L

isb
o
a-G

ru
p

o
 

de 
O

cean
o
g
rafía:

- 
"N

ew
 

co
m

p
u
tatio

n
s 

and 
p
re

c
ip

ita
tio

n
s 

an
d 

ev
ap

o
ratio

n
 
o
v
er 

th
e 

M
ed

iterran
ean

 
S

ea 
an

d 
som

e 
o
cean

o
g
rap

h
ic 

im
p
lic

a
tio

n
s".

- 
H

y
d

ro
g
rap

h
ic 

o
b
se

rv
a
tio

n
s 

o
f 

th
e 

C
anary 

c
u

rre
n

t 
b
etw

een
 

21°N
 

an
d 

25«5 
N 

d
u
rin

g
 M

arch
-A

p
ril 

’74»

C
om

m
issao 

E
x
ecu

tiv
a 

do 
P

o
lig

o
n

o
 

de 
A

cu
stica 

S
u
b
m

arin
a 

dos 
A

çores
E

stad
o
 

M
aio

r 
G

e
n
e
ra

l'd
as 

E
o
rças 

A
rm

adas:

- 
C

o
n

trô
le 

de 
la
 
p
o
llu

tio
n
 

de 
la
 
riv

iè
re
 

L
im

a 
e
t 

de 
la
 

zone 
A

tla
n
tiq

u
e
 

a
d

ja
ce

n
te

.

- 
E

tu
d
es 

de 
su

rv
e
illa

n
c
e
 

de 
la
 

cô
te 

n
o
rd
 

du P
o

rtu
g
a
l 

p
a
r 

su
ite

 
d
'u

n
 

a
c
cid

e
n

t 
de 

p
o
llu

tio
n
 

su
rv

en
u
 

av
ec 

le
 
n
a
v
ire
 

"ü
rq

u
io

la
" 

p
rès

de 
C

orunha 
(E

sp
ag

n
e).

~ 
E

n 
ce 

q
u
i 

co
n
cern

e 
le

s 
d
o
n
n
ées 

dem
andées 

au
 
su

je
t 

de 
l'e

x
tra

c
tio

n
 

de 
sa

b
le 

e
t 

de 
g
ra

v
ie

r, 
n
o
u
s 

ne 
som

m
es 

p
as 

en m
esure 

de 
le

s 
fo

u
rn

ir, 
é
ta

n
t 

donné 
q
u
'il 

n
'e

x
iste

 
p

as 
au P

o
rtu

g
a
l 

un 
o
rg

an
ism

e 
q
u
i 

c
e
n
tra

lise
 

ces 
in

fo
rm

a
tio

n
s. 

N
éanm

oins 
n
o
u
s 

som
m

es 
en 

tra
in
 

de 
re

c
u
e
illir 

d
es 

re
n
se

ig
n

e
­

m
ents 

que 
n

o
u
s 

en
v
erro

n
s 

d
ès 

que 
p
o
ssib

le
.

S
p
ain

 

(J 
R

os)

In
tro

d
u

c
tio

n

T
he 

N
etw

ork 
fo

r M
o

n
ito

rin
g
 
th

e 
Q

u
ality

 
o
f 

th
e M

arin
e 

E
n
v
iro

nm
en

t 
(R

.O
.M

.) 
o
rig

in
a
te

d
 
w

ith
 
th

e
 

n
eed

 
fo

r know
ing, 

w
ith

 
su

ffic
ie

n
t 

fo
rsig

h
t 

to
 

tak
e 

a
c
tio

n
, 

th
e 

ris
k
 
o
f 

th
e 

ex
p

lo
sio

n
 
o
f 

to
x

ic
 

p
h

y
to

p
lan

k
to

n
 
sp

e
c
ie

s, 
w

hich 
co

u
ld
 
a
ffe

c
t 

th
e 

q
u
a
lity

 
o
f 

th
e
 
m

o
llu

scs 
b

ein
g
 
c
u
ltiv

a
te

d
 
o
ff 

o
u
r 

c
o

a
sts, 

in
 
p

a
rtic

u
la

r 
th

o
se 

o
f 

th
e 

G
a
licia

n
 
e
stu

a
rie

s 
(ria

s
).

W
ith 

th
is 

in
 m

ind 
th

e 
M

in
istry

 
o
f 

C
om

m
erce 

a
u
th

o
rise

d
, 

(D
ecem

ber 
1
9
7
6
), 

th
e 

n
e
c
e
ssa

ry
 
c
re

d
its 

to
 
e
sta

b
lish

 
on 

an 
ex

p
erim

en
tal 

b
a
sis, 

a n
etw

o
rk
 
o
f 

m
o
n
ito

rin
g
 
th

e 
q

u
a
lity

 
o
f 

th
e 

M
arin

e 
E

n
v
iro

n
m

en
t 

w
h
ich

, 
in
 
th

e 
firs

t 
sta

g
e, 

w
ould b

e 
c
o
n
c
e
n
tra

ted
 
in
 
th

e
 
G

a
lic

ia
n
 
e
stu

a
rie

s.

T
he 

im
p
o
rtan

ce 
o
f 

th
e 

c
o
a
st 

to
 

o
u
r 

co
u

n
try

, 
n

o
t 

o
n
ly
 

from
 
th

e 
v
iew

p
o
in

t 
o
f 

fish
e
rie

s 
b
u
t 

a
iso

 
from

 
th

a
t 

o
f 

to
u
rism

 
and 

in
d
u
stry

, 
stre

sse
s 

th
e 

n
eed

 
to

 
p
ro

te
c
t 

th
e 

m
arin

e 
en

v
iro

n
m

en
t 

from
 

ch
an

g
es 

w
hich

 
co

u
ld
 a

ffe
c
t 

th
e 

m
arin

e 
eco

sy
stem

, 
o
r 

p
re

ju
d
ic

e
 

any 
o
th

e
r 

le
g

itim
a
te
 

u
se 

o
f 

th
e 

m
arin

e 
en

v
iro

n
m

en
t, 

to
u

rism
, 

n
a
v

ig
a
tio

n
, 

in
d

u
stry

, 
e
tc

.

B
earin

g
 
th

is 
in
 

m
ind 

th
e 

M
in

istry
 
o
f 

C
om

m
erce 

a
u
th

o
rise

d
 

(-June 
1977) > 

th
e 

e
x

te
n
sio

n
 
o
f 

th
e 

R
.O

.M
. 

to
 
a
li 

S
p
an

ish
 
c
o

a
sta

l 
w

a
ters, 

u
n

d
er 

th
e 

sam
e 

ex­
p

erim
en

tal 
b
a
sis 

th
a
t 

it 
h
ad
 
in
 
th

e 
firs

t 
sta

g
e
.
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F
u

n
ctio

n
s 

o
f 

th
e 

R
.O

.M
.

- 
To 

u
n
d
ertak

e 
a 

sy
ste

m
a
tic 

an
d p

e
rio

d
ic
 
su

rv
e
illa

n
c
e
 

o
f 

th
e 

q
u
a
lity

 
o
f 

th
e 

S
p
an

ish
 
c
o
a
sta

l 
w

aters.

- 
T

o 
e
sta

b
lish

 
a 

sy
ste

m
a
tic 

and 
p
e
rio

d
ic
 
o
b
serv

a
tio

n
 

o
f 

c
e
rta

in
 
g
ro

u
p
s 

o
f 

o
rg

an
ism

s, 
m

ain
ly
 
p

h
y

to
p
lan

k
to

n
 

an
d b

en
th

o
s.

- 
To 

a
le

rt 
th

e
 
a
u
th

o
ritie

s 
in
 
th

e 
case 

o
f 

th
e 

p
resen

ce 
o
f 

sp
e
cie

s 
w

hich 
co

u
ld
 

form
 

an 
ab

n
o
rm

al 
bloom

 
(re

d
 
tid

e
) 

w
h
ich 

co
u
ld
 be 

to
x

ic
.

- 
To 

fo
llo

w
 
th

e
 

e
v

o
lu

tio
n
 
o
f 

th
e 

p
aram

eters 
w

hich
 
d
e
fin

e 
th

e 
q
u
a
lity

 
o
f 

sea w
ater.

- 
To 

fo
llo

w
 
th

e
 

e
v

o
lu

tio
n
 w

ith
 

tim
e 

o
f 

th
e
 

eco
sy

stem
s 

stu
d
ie

d
 
in
 

each
 
a
re

a
.

- 
To 

o
b
ta

in
 

a 
g
en

eral 
v
iew

 
o
f 

th
e 

q
u
a
lity

 
o
f 

th
e 

c
o

a
sta

l 
w

aters 
and 

th
e
ir 

e
v
o
lu

tio
n
.

O
b

jectiv
es 

o
f 

th
e 

R
.O

.M
.

- 
To 

h
av

e, 
a
t 

o
u
r 

d
isp

o
sa

l, 
an 

in
stan

ta
n
eo

u
s 

a
le

rt 
sy

stem
 
in
 
th

e
 

ev
en

t 
o
f 

o
b

serv
in

g
 
th

e 
p

resen
ce 

o
f 

c
e
rta

in
 
p
o
te

n
tia

lly
 
to

x
ic
 

sp
e
c
ie

s, 
in
 
th

e 
s
h

e
llfis

h
 
c
u
ltu

re
 

zo
n
es, 

o
r 

th
e
 

d
an

g
ero

u
s 

c
o
n
c
e
n
tratio

n
 
o
f 

c
e
rta

in
 

co
n­

ta
m

in
a
n
ts, 

in
 
m

arin
e 

o
rg

an
ism

s.

- 
T

o 
h
av

e 
a
v

a
ila

b
le
 

an 
a
le

rt 
sy

stem
 
to
 

en
ab

le 
u
s 

to
 
ta

k
e 

m
easu

res 
o
v
er 

a 
m

edium
 
term

, 
in
 
th

e
 

ev
en

t 
th

a
t 

th
e
 
o
b
serv

a
tio

n
s 

o
f 

th
e
 
q
u
a
lity

 
o
f 

th
e 

m
arin

e 
eco

sy
stem

 
show

 
a n

e
g
a
tiv

e
 

e
v
o
lu

tio
n
, 

w
hich 

co
u
ld
 p

ro
d

u
ce 

dam
age 

if no 
m

easu
res 

a
re 

tak
en

.

- 
To 

allo
w
 u

s 
to
 
e
sta

b
lish

 
en

v
iro

n
m

en
tal 

q
u
a
lity

 
o
b
je

c
tiv

e
s 

fo
r 

each
 u

sag
e 

o
f 

th
e 

sea w
ater.

- 
To 

fu
lfil 

th
e
 
in

te
rn

a
tio

n
a
l 

com
m

itm
ents 

d
e
riv

ed
 

from
 
th

e 
co

n
v
en

tio
n
s 

fo
r : -

a) 
"T

he 
P

re
v
en

tio
n
 
o
f M

arin
e 

P
o

llu
tio

n
 

by 
dum

ping 
from

 
sh

ip
s 

and 
a
irc

ra
ft"

. 
O

slo 
1972.

b
) 

"T
he 

p
re

v
e
n

tio
n
 
o
f 

M
arine 

P
o

llu
tio

n
 

from
 
lan

d
-b

ased
 
so

u
rce",

P
a
ris 

1974*"

c) 
"T

he 
P

ro
te

c
tio

n
 

o
f 

th
e 

M
ed

iterran
ean

 
S

ea 
a
g
a
in

st 
P

o
llu

tio
n
", 

B
arcelo

n
a 

1976.

S
am

p
lin

g
 F

req
u
en

cy

In
 
g
en

eral 
th

e
 

sam
p
les 

w
ill 

b
e 

c
o
lle

c
te

d
 

once 
a m

onth, 
and 

in
 
th

e
 

case 
o
f

G
a
licia

n
 
e
stu

a
rie

s 
and 

fo
r m

o
n
ito

rin
g
 
th

e 
p
resen

ce 
o
f 

p
o
te

n
tia

lly
 
to

x
ic

p
h

y
to

p
lan

k
to

n
ic 

sp
e
c
ie

s, 
th

is 
freq

u
en

cy
 w

ill 
be 

a
t 

a m
inim

um
 o

f, 
m

o
n
th

ly
in
 
w

in
te

r, 
fo

rtn
ig

h
tly

 
in
 
sp

rin
g
 

an
d 

autum
n, 

and w
eek

ly
 
in
 

sum
m

er.
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C
o
lle

c
tio

n
 
o
f 

S
am

ples

T
he 

w
ater 

sam
p
les 

fo
r 

th
e
 
d
e
te

rm
in

a
tio

n
.o

f.th
e
 

C
lass 

I 
P

aram
eters 

w
ill 

he 
tak

en
 
w

ith
 U

isk
in
 
b
o
ttle

s. 
In
 

each
 
sta

tio
n
 

2 
sam

p
les 

w
ill 

be 
tak

en
, 

one 
a
t 

one 
m

etre 
below

 
th

e
 

su
rfac

e
 

an
d 

th
e 

o
th

e
r 

a
t 

one 
m

etre 
from

 
th

e 
b
o
tto

m
.

T
he 

sam
p

les 
fo

r 
th

e 
d
e
term

in
a
tio

n
 
o
f 

th
e 

o
th

e
r 

p
aram

eters 
m

ust 
be 

tak
en

 
fo

llo
w

in
g
 
th

e 
sp

e
c
ific

 
m

ethod 
fo

r 
each

 
p
aram

eter.

T
reatm

en
t 

o
f 

th
e
 

S
am

ples

T
he 

sam
p

les 
fo

r 
th

e 
d
e
term

in
a
tio

n
 

o
f 

s
a
lin

ity
 w

ill 
be 

tak
en

 
to
 

th
e 

lab
o

­
ra

to
ry

 
in
 
th

e 
n

o
rm

al 
g
la

ss 
b
o
ttle

.

T
he 

d
e
term

in
a
tio

n
 
o
f 

te
m

p
era

tu
re

, 
ph 

and 
d
isso

lv
e
d
 

o
x
y
g
en

, 
w

ill 
be 

c
a
rrie

d
 

o
u
t 

on 
b
o
ard

, 
as 

u
su

a
l.

T
he 

sam
p

les 
fo

r 
th

e
 
d

e
te

rm
in

a
tio

n
 

o
f m

a
te

ria
l 

in
 
su

sp
en

sio
n
, 

m
ust 

be 
filte

re
d
 

as 
so

o
n 

as 
p

o
ssib

le
, 

th
e 

filte
rs
 

m
ay 

be 
k
ep

t 
in
 

a 
p

la
s
tic

 
en

v
elo

p
e 

in
 
th

e 
fre

e
z
e
r.

T
he 

sam
p

les 
fo

r 
th

e
 

d
e
term

in
a
tio

n
 
o
f 

c
h

lo
ro

p
h

y
ll 

"a" 
m

ust 
be 

filte
re

d
 

on 
b
o
ard

 
as 

soon 
as 

p
o

ssib
le

. 
T

he 
filte

rs
 
w

ill 
be 

k
ep

t 
in
 

a 
g

la
ss 

tu
b

e 
w

ith
 

a 
screw

-o
n
 
to

p
, 

w
rapped 

in
 

alu
m

in
ium

 
an

d k
ep

t 
in
 
th

e 
fre

e
z
e
r.

T
he 

sam
ple 

fo
r 

th
e 

d
e
te

rm
in

a
tio

n
 
o
f 

h
y
d
ro

carb
o
n
s 

in
 
th

e 
w

ater 
m

ust 
be 

k
ep

t 
a
t 

4°C
 

in
 
th

e 
sam

e 
b
o
ttle

 
as 

u
sed

 
fo

r 
c
o

lle
c
tin

g
 
th

e 
sam

p
le.

T
he 

sam
p

les 
fo

r 
th

e
 
d
e
term

in
a
tio

n
 
o
f 

d
e
te

rg
e
n

ts 
in
 
th

e 
w

ater m
ust 

be 
k
ep

t 
a
t 

4°C
 

in
 
p

o
ly

th
en

e 
b
o
ttle

s.

T
he 

sam
p

les 
fo

r 
th

e 
d
e
term

in
a
tio

n
 
o
f 

b
a
c
te

ria
 

sh
o
u
ld
 

be 
d

e
a
lt 

w
ith

 
as 

soon 
as 

p
o
ssib

le
 
- 

w
ith

in
 

8 
h
o
u
rs.

T
he 

sam
p

les 
fo

r 
th

e 
d
e
term

in
a
tio

n
 
o
f h

eav
y
 m

etals 
and 

o
rg

an
o
ch

lo
rin

e 
com

­
pounds 

m
ust 

be 
d
e
a
lt 

w
ith

 
fo

llo
w

in
g
 
th

e 
g
iv

en
 
reco

m
m

en
d
atio

n
s.
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P
aram

eter
M

easu
rin

g
 u

n
it

T
ype 

o
f 

S
am

ple
R

ecom
m

ended p
ro

ced
u

re 
an

d 
in

stru
m

en
t

1
. 

T
em

p
eratu

re
C

elsiu
s

¥
R

ev
ersin

g
 

th
erm

o
m

eter

2. 
S

a
lin

ity
g
/k

g
W

E
le

c
tro

m
e
tric

a
lly

 
(sa

lin
o
m

e
te

r)

3. 
pH

W
E

le
c
tro

m
e
tric

a
lly

 
(pH

 m
eter)

4- 
D

isso
lv

ed
 

oxygen
m

l/l
¥

¥
in

k
le

r

5* 
S

u
sp

en
d

ed
 m

a
tte

r
m

g
/l

¥
G

rav
im

etry

6
. 

C
h

lo
ro

p
h

y
lla

m
g/m

^
¥

S
p
ectro

p
h
o
to

m
etry

7- 
N

itra
te

m
icro

 
g
/l

¥
d
o

.

9
. 

S
ilic

a
te

d
o

.
¥

d
o

.

IO
. 

P
h
o
sp

h
ate

d
o

.
¥

d
o

.

1
1
. 

H
y

d
ro

carb
o

n
s 

D
isso

lv
ed

 
P

a
rtic

u
la

te
m

icro
 
g
/l 

m
g/m

.2

¥
d

o
.

S
p
eetro

flu
o
rim

e
try

 
G

rav
im

etry

1
2
. 

D
eterg

en
ts

as 
M

anoxol 
O

T.
m

icro
 
g

/l
¥

S
p

ectro
p

h
o

to
m

etry

1
3

. 
B

a
c
te

ri
¥

M
em

b
ran

efilter

1
4

. 
H

eavy m
etals 

.
m

g/kg
M

.O
.

A
tom

ic 
A

b
so

rb
tio

n

1
5

. 
O

rg
an

o
ch

lo
rin

e 
com

pounds
m

icro
 

g
/k

g
M

. 0.
G

as 
ch

ro
m

ato
g

rap
hy

L
egend

¥
 = 

sea w
ater

M
.0.=

 
m

arin
e 

o
rg

an
ism
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T
he 

R
.O

.M
, 

O
rg

an
isatio

n

T
he 

S
p
an

ish
 
O

cean
o
g
rap

h
ic 

In
s
titu

te
 

h
as 

b
een

 
p

u
t 

in
 

ch
arg

e 
o
f 

th
e
 

o
rg

a­
n

isa
tio

n
, 

assem
b
ly
 

and m
ain

ten
an

ce 
o
f 

th
e 

N
etw

ork 
fo

r 
M

o
n
ito

rin
g
 
th

e 
M

arine 
E

n
v

iro
n

m
en

t.

T
he 

R
.O

.M
. 

re
lie

s
 

on 
th

e 
7 

c
o
a
sta

l 
la

b
o
ra

to
rie

s 
o
f 

th
e 

S
p

an
ish

 
O

ceano­
g
rap

h
ic 

In
s
titu

te
; 

V
ig

o
, 

C
o
ru

n
a, 

S
an

tan
d
er, 

P
alm

a 
de 

M
allo

rca, 
M

ar M
enor, 

M
alag

a, 
and 

T
e
n

erife.

E
ach 

la
b
o
ra

to
ry

 h
as 

a 
stre

tc
h
 
o
f 

c
o
a
st 

fo
r 

o
b

serv
a
tio

n
 

an
d 

in
 

each
 
o

n
e, 

th
e 

m
ost 

in
te

re
stin

g
 
s
ite

s
 

h
av

e 
b

een
 

ch
o

sen
 
fo

r 
sam

p
lin

g
.

T
he 

V
igo 

L
ab

o
rato

ry
 

T
he 

L
a 

C
oruna 

L
ab

o
rato

ry

T
he 

S
an

tan
d
er 

L
ab

o
rato

ry

T
he 

B
a
lea

ric 
Isla

n
d
 
L

ab
o

rato
ry

(P
alm

a 
de 

M
allo

rca)

T
he 

M
ar M

enor 
L

ab
o

rato
ry

The 
M

alaga 
L

ab
o

rato
ry

T
he 

C
anary 

Isla
n
d
 L

ab
o

rato
ry

(S
an

ta 
C

ruz 
de 

T
e
n

e
rife

)

T
he 

V
igo 

E
stu

ary
 
th

e 
P

o
n
tev

ed
ra 

e
stu

a
ry

.

T
he 

E
stu

a
rie

s 
A

rosa
, 

M
uros, 

an
d A

res.

B
ilb

ao
, 

S
an

to
n
a, 

S
an

tan
d
er 

and 
S

u
an

ces.

P
alm

a 
de 

M
allo

rca, 
A

lcu
d
ia, 

M
ahon, 

S
an 

A
n
to

nio
 

de 
Ib

iz
a

T
arrag

o
n
a, 

D
elta 

d
el 

E
b

ro
, 

C
a
ste

lló
n

, 
S

ag
u
n
to

, 
V

alen
cia, 

A
lic

a
n
te

, 
C

artag
en

a,
M

ar 
M

enor

A
lm

éria, 
M

o
tril, 

M
alag

a, 
E

step
o
n
a, 

A
lg

eciras 
y 

H
u

elv
a.

S
an

ta 
C

ruz 
de 

T
e
n
e
rife

, 
L

os 
C

ristia
n
o
s

P
aram

eters 
m

easu
red

W
e 

h
av

e 
ch

o
sen

 
a 

se
rie

s 
o
f 

p
aram

eters 
b
e
a
rin

g
 
in
 m

ind 
th

e
ir 

g
lo

b
a
l 

and 
lo

c
a
l 

im
p

o
rtan

ce 
and w

e 
h
av

e 
c
la

ssifie
d
 

them
 
in
 

5 
c
a
te

g
o
rie

s, 
no 

p
a
rtic

u
la

r 
p
ri­

o
rity

 
b
ein

g
 

show
n.

C
ateg

o
ry
 

I 
- 

T
h
is 

categ
o

ry
 
in

c
lu

d
es 

p
h
y
sico

ch
em

ical 
p
aram

eters 
fo

r 
sea w

ater

1
. 

T
em

p
eratu

re
2. 

S
a
lin

ity
3. 

pH
4

. 
D

isso
lv

ed
 

oxygen 
5= 

S
u
sp

en
d
ed

 m
a
tte

r
6

. 
C

h
lo

ro
p
h
y
ll 

"a"
7

. 
N

itrite
s

8
. 

N
itra

te
s

9. 
P

h
o

sp
h

ates
1
0
. 

S
ilic

a
te

s
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C
ateg

o
ry
 
II 

- 
T

hese 
a
re 

sp
e
c
ific

 
p
aram

eters 
o
f 

m
arin

e 
p
o
llu

tio
n
 
in

 
w

ater, 
in
 

sed
im

en
ts 

and 
in

 m
arin

e 
o
rg

an
ism

s.

1
1
. 

H
y

d
rocarb

o
n

s
1
2

. 
D

eterg
en

ts
13* 

B
a
c
te

ria
s: 

E
.c

o
li, 

fa
e
c
a
l 

stre
p
to

c
o
c
c
i, 

and 
to

ta
l 

c
o
lifo

rm
s.

14* 
H

eavy m
etals

1
5

. 
O

rg
an

o
ch

lo
rin

e 
com

pounds

C
ateg

o
ry
 
III 

- 
T

h
is 

categ
o

ry
 
in

c
lu

d
e
s 

p
aram

eters 
o
f 

th
e 

co
m

m
u
n
ities 

and 
m

arin
e 

eco
sy

stem
.

1
6
. 

P
h
y
to

p
lan

cto
n
 

toxonom
y

1
7

» 
P

h
y
to

p
lan

cto
n
ic 

sp
e
cie

s 
p
o
te

n
tia

lly
 
to

x
ic

 
(G

alicia
n
s 

e
stu

a
rie

s)
1
8
. 

N
um

ber 
o
f 

p
a
rtic

le
s

1
9

. 
Z

o
o
p

lan
cto

n
 b

io
m

ass
2
0
. 

M
arin

e 
co

m
m

u
n
ities

Sw
eden 

(L
 
T

h
o
re

ll)

T
he 

S
w

edish W
est 

C
o

ast 

B
io

lo
g
ic

a
l 

in
v

e
stig

a
tio

n
s

1. 
T

he 
e
ffe

c
ts 

o
f 

ch
an

g
es 

in
 w

ater 
q
u
a
lity

 
on h

ard
 

an
d 

so
ftb

o
tto

m
 

eco
sy

stem
s 

in
 
th

e 
K

a
tte

g
a
t 

and 
S

k
ag

erak
 

w
ere 

stu
d
ie

d
 
as 

w
ell 

as 
th

e
 
lo

n
g
 tim

e 
n
a­

tu
ra

l 
dynam

ic 
p
ro

cesses 
w

ith
in
 m

arin
e 

b
o
tto

m
 
eco

sy
stem

s. 
T

he 
h
ard

 b
o

tto
m

s
w

ere 
stu

d
ie

d
 by 

SCU
BA
 
tech

n
iq

u
e 

(th
e 

K
ristin

e
b
e
rg

 M
arin

e 
B

io
lo

g
ic

a
l 

S
ta

tio
n
).

2
. 

In
 

1977 
in

v
e
stig

a
tio

n
s 

w
ere 

sta
rte

d
 
to
 

e
v
a
lu

a
te 

th
e 

im
p
o
rtan

ce 
o
f 

sh
allo

w
 

so
ft 

b
o
tto

m
 
fo

r 
th

e 
p
ro

d
u
ctio

n
 
o
f 

fish
 

and 
fish

fo
o

d
. 

(U
n
iv

ersity
 

o
f

G
o
th

en
b
u

rg
).

3
. 

T
he 

reaso
n
 
fo

r 
th

e
 

ap
p
earan

ce 
o
f 

b
ig
 

am
ounts 

o
f 

g
reen

 
alg

ae 
(C

ladophora.) 
in
 
th

e 
L

aholm
 
B

ig
h

t 
w

as 
stu

d
ie

d
 

(U
n
iv

e
rsity

 
o
f 

L
und).

O
cean

o
g
rap

h
ic 

and 
ch

em
ical 

in
v

e
stig

a
tio

n
s

4
. 

In
 
o
rd

e
r 

to
 
c
a
lc

u
la

te
 
th

e 
in

- 
and 

o
u
t-tra

n
sp

o
rt 

o
f 

p
la

n
t 

n
u

trie
n

ts, 
c
h

lo
rid

e
, 

o
x
y
g
en

, 
and 

o
rg

an
ic 

m
a
tte

r 
th

ro
u
g
h
 
th

e 
p
assag

e 
G

o
th

en
b
u
rg

-
P

red
rik

sh
av

en
 h

y
d
ro

-ch
em

ical 
m

easu
rem

en
ts 

m
ade 

m
ade 

re
g
u
la

rly
 
a
t'th

is
tra

n
se

c
t. 

(N
atio

n
al 

B
oard

 
o
f 

F
ish

e
rie

s).

5
. 

M
easurem

ents 
on 

c
u
rre

n
ts 

and 
w

ater 
s
tra

tific
a
tio

n
 w

ere 
m

ade 
in
 
th

e 
so

u
th

 
e
a
st 

o
f 

K
a
tte

g
a
t 

by 
th

e 
S

w
edish M

eteo
ro

lo
g
ical 

and H
y
d
ro

lo
g
ical 

In
s
titu

te
(S

M
H

I).
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T
he 

Ö
resund 

and 
th

e 
B

a
ltic

B
io

lo
g
ic

a
l 

in
v
e
stig

a
tio

n
s

6
. 

T
he 

in
flu

e
n

c
e
 
o
f 

th
e 

w
ater 

q
u
a
lity

 
on 

th
e 

b
o
tto

m
 

eco
sy

stem
 w

as 
in

v
e
sti­

g
ated

 
in
 
th

e
 

G
u
ii 

o
f 

B
o

th
n

ia 
(U

n
iv

e
rsity

 
o
f 

U
rnea) 

in
 
th

e 
B

a
ltic

 
p
ro

p
er 

(U
n

iv
e
rsity

 
o
f 

S
to

ck
ho

lm
) 

an
d 

in
 
th

e 
H

anö 
B

ig
h
t 

(U
n
iv

e
rsity

 
o
f 

L
u
n
d
). 

T
he 

stru
c
tu

re
 

an
d 

dynam
ic 

o
f 

th
e 

b
o
tto

m
 

com
m

unity w
ere 

re
g
iste

re
d
 

and 
th

e 
im

- • 
p
o
rtan

ce 
o
f 

a
b
io

tic
 
fa

c
to

rs 
w

as 
co

n
sid

ered
.

7* 
T

he 
ab

u
n
d
an

ce 
and 

seaso
n

al 
flu

c
tu

a
tio

n
s 

o
f 

som
e 

p
e
la

g
ic
 
fish

 
eggs 

and 
fish

 
la

rv
a
e
 

w
ere 

stu
d

ie
d

. 
T

he 
re

la
tio

n
sh

ip
 
b

etw
een

 
th

e
 
siz

e
 

o
f 

th
e 

cod 
p
o
p
u
la

tio
n
 

and 
th

e 
ch

an
g

in
g
 

oxygen 
c
o
n
c
e
n
tra

tio
n
s 

w
as 

co
n
sid

ered
.

T
he 

p
rim

ary
 
p
ro

d
u

ctio
n
 w

as 
m

easu
red

 
in
 
th

e 
B

a
ltic

 
and 

in
 
th

e 
G

u
lf 

o
f 

B
o
th

n
ia 

(N
atio

n
al 

B
oard

 
o
f 

F
ish

e
rie

s).

8
. 

T
he 

n
itro

g
e
n
 
fix

a
tio

n
 by b

lu
eg

reen
 
alg

ae 
an

d 
its

 
im

p
o

rtan
ce 

fo
r 

th
e 

n
itro

g
e
n
 

su
p

p
ly
 
fo

r 
th

e 
p
h
y
to

p
lan

k
to

n
 

an
d 

th
e 

p
rim

ary
 
p
ro

d
u
ctio

n
 w

as 
stu

d
ie

d
 
in
 
c
o

a
sta

l 
a
re

a
s 

(U
n

iv
e
rsity

 
o
f 

U
p

p
sala).

E
co

sy
stem

 
stu

d
ie

s 
an

d m
odels

9
. 

T
he 

A
skö 

L
ab

o
rato

ry
, 

so
u

th
 
o
f 

S
to

ck
h
o
lm

, 
h

as 
c
o
n
c
e
n
tra

ted
 m

ost 
o
f 

its
 

w
ork 

on 
dynam

ics 
an

d 
en

erg
y
 

flo
w
 
in
 
th

e 
B

a
ltic

 
eco

sy
stem

. 
T

he 
b
io

m
ass

and 
p
ro

d
u
ctio

n
 
o
f 

p
h

y
ta

l, 
p

e
la

g
ic
 

and b
e
n
th

ic 
o
rg

an
ism

s 
and 

o
f 

fish
 h

av
e 

b
een

 
stu

d
ie

d
. 

T
he 

fin
d
in

g
s 

are 
c
o
rre

la
te

d
 w

ith
 
d

a
ta 

on 
c
u
rre

n
ts, 

tem
p
eratu

re, 
and 

ch
em

ical 
p

ro
p

e
rtie

s 
o
f 

th
e 

w
ater. 

A 
sim

ila
r 

in
v

e
stig

a
tio

n
 m

ade 
in
 
th

e 
m

ore 
c
o
a
sta

l 
w

ater 
o
f 

th
e 

H
im

m
erfjard

en
. 

Som
e 

o
th

e
r 

p
ro

je
c
ts 

a
re 

a
iso

 
c
a
rrie

d
 
o
u
t, 

fo
r 

exam
ple 

an 
e
v

a
lu

a
tio

n
 
o
f 

a
ir 

and 
s
a
te

llite
 
p
h
o
to

s. 
A m

odel 
h

as 
a
iso

 
b
een

 m
ade 

by 
th

e 
S

to
ck

h
o

lm
 
In

s
titu

te
 

o
f 

T
ech

n
o

lo
g

y
.

1
0
. 

A 
tw

o
-d

im
en

sio
n
al 

n
u

m
erical 

m
odel 

o
f 

th
e 

tim
e-d

ep
en

d
en

t 
e
stu

a
rin

e
 
c
ir­

c
u
la

tio
n
 
in
 
th

e 
B

a
ltic

 
h

as 
b
een

 
d

ev
elo

p
ed
 
in
 
o
rd

e
r 

to
 
u
n
d
erstan

d
 p

h
y
si­

c
a
l 

p
ro

cesses 
e
sse

n
tia

l 
to
 

th
e 

B
a
ltic

 
eco

sy
stem

. 
T

h
is 

m
odel 

w
ill 

be 
u
sed

 
in
 
stu

d
ie

s 
o
f 

th
e 

sp
rin

g
 p

h
y
to

p
lan

k
to

n
 bloom

.

E
xchange 

p
ro

c
esses 

an
d m

a
te

ria
l 

tra
n
sp

o
rt

1
1
. 

T
he 

B
e
lt 

p
ro

je
c
t 

is 
a 

jo
in

t 
B

an
ish

-S
w

ed
ish

 
stu

d
y
 
o
f 

th
e 

m
a
te

ria
l 

b
alan

ce 
and m

a
te

ria
l 

tra
n

sp
o

rt 
th

ro
u

g
h
 
th

e 
in

le
ts 

to
 

th
e 

B
a
ltic

.

1
2
. 

T
he 

w
ater 

ex
ch

an
g
e 

in
 
th

e
 
B

a
ltic

 
h

as 
b

een
 
stu

d
ie

d
 by 

th
e 

D
ep

artm
en

t 
o
f 

O
ceanography

 
a
t 

th
e 

U
n

iv
e
rsity

 
o
f 

G
o

th
en

b
u

rg
. 

T
he 

deep 
w

ater 
flo

w
in

to
 

th
e 

B
a
ltic

 
is
 

o
f 

sp
e
c
ia

l 
in

te
re

s
t.

13- 
T

he 
tra

n
sp

o
rt 

o
f 

b
o
tto

m
 

sed
im

en
ts 

w
ith

in
 
th

e 
B

a
ltic

 
w

as 
in

v
e
stig

a
te

d
 

(U
n

iv
e
rsity

 
o
f 

U
p

p
sala).
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14- 
In
 
co

o
p
eratio

n
 w

ith
 
o
th

e
r 

B
a
ltic

 
S

ta
te

s 
th

e 
w

ater 
ex

ch
an

g
e 

p
ro

cesses 
b

etw
een

 
d
iffe

re
n
t 

p
a
rts 

o
f 

th
e
 
B

a
ltic

 
w

ere 
stu

d
ie

d
. 

T
he 

tra
n
sp

o
rta

­
tio

n
 
o
f 

d
isso

lv
e
d
 

and 
su

sp
en

d
ed

 m
a
tte

r w
as 

a
iso

 
c
a
lc

u
la

te
d
.

1
3

. 
T

he 
tra

n
sp

o
rt 

an
d 

c
irc

u
la

tio
n
 
o
f 

o
rg

an
ic 

and m
in

eral 
m

a
tte

r w
ith

in
 
th

e 
sed

im
en

ts 
and b

etw
een

 
th

e 
sed

im
en

t 
and 

th
e 

w
ater 

ju
st 

above 
w

as 
stu

d
ie

d
. 

(U
n

iv
e
rsity

 
o
f 

S
to

ck
h
o
lm

).

16. 
In

v
e
stig

a
tio

n
s 

w
ere 

m
ade 

to
 

e
stim

ate 
th

e 
ex

ch
an

g
e 

o
f 

m
a
te

ria
l 

and h
eat 

b
etw

een
 
th

e 
G

u
lf 

o
f 

B
o
th

n
ia 

and 
th

e 
a
d
jac

e
n
t 

w
aters 

(S
M

H
l).

O
cean

o
g
rap

h
ic 

an
d 

ch
em

ical 
in

v
e
stig

a
tio

n
s

17* 
W

ith 
th

e 
a
ssista

n
c
e
 
o
f 

C
o
ast 

G
uard 

P
erso

n
n

el 
and v

e
sse

ls, 
ro

u
tin

e
 

h
y
d
ro

­
g
rap

h
ic 

o
b
serv

a
tio

n
s 

are 
m

ade 
alo

n
g
 
th

e 
c
o
a
st 

o
f 

S
w

eden 
in
 

a 
jo

in
t 

p
ro

je
c
t 

o
f 

th
e 

N
atio

n
al 

E
n
v
iro

n
m

en
t 

P
ro

te
c
tio

n
 

B
o

ard
, 

th
e 

S
w

edish 
B

oard 
o
f 

F
ish

e
rie

s 
and 

th
e
 

S
w

edish M
e
tero

lo
g

ic
a
l 

an
d H

y
d
ro

lo
g
ical 

In
s
titu

te
.

1
8
. 

S
in

ce 
1969 

ch
em

ical 
an

d h
y

d
ro

g
rap

h
ical 

o
b
se

rv
a
tio

n
s 

have 
b

een 
m

ade 
by 

th
e 

N
atio

n
al 

B
oard

 
o
f 

F
ish

e
rie

s 
to
 

stu
d
y
 
th

e 
sta

g
n
a
tio

n
 

o
f 

deep 
w

ater 
o
f 

th
e 

B
a
ltic

. 
R

esearch
 v

e
sse

ls 
v

is
it 

th
e 

B
a
ltic

 
an

d 
th

e 
K

a
tte

g
at 

fo
u
r 

tim
es 

a 
y
e
a
r. 

D
ata 

o
b
ta

in
ed

 
fo

r 
te

m
p
era

tu
re

, 
s
a
lin

ity
, 

a
lk

a
lin

ity
, 

pH
, 

oxygen, 
p
h

o
sp

h
ate, 

to
ta

l 
p

h
o

sp
h

o
ro

u
s 

n
itrite

, 
n

itra
te

, 
am

m
onia, 

to
ta

l 
N

, 
s
ilic

a
te

, 
a
b

so
rp

tio
n
 
a
t 

370 
m

m
, 

h
y
d
ro

g
en
 
su

lfid
e
 

an
d 

o
c
c
a
sio

n
a
lly

 
c
h
lo

ro
p
h
y
ll, 

o
il, 

u
rea-N

, 
to

ta
l 

o
rg

an
ic 

carb
o
n
 

and 
tritiu

m
.

In
 
stu

d
ie

s 
o
f 

th
e 

G
u
ii 

o
f 

B
o
th

n
ia 

sim
ila

r 
d
a
ta 

a
re 

o
b
tain

ed
 
tw

ice 
a 

y
e
a
r.

1
9

- 
In
 
a
d
d
itio

n
 
to
 

th
e
 

ab
o
v
e-m

en
tio

n
ed
 
stu

d
y

, 
h

y
d
ro

g
rap

h
ic 

an
d h

y
d

ro
ch

e­
m

ical 
in

v
e
stig

a
tio

n
s 

o
f 

th
e 

w
in

te
r 

situ
a
tio

n
 
in
 

th
e 

G
u
ii 

o
f 

B
o

th
n

ia 
h
av

e 
b
een

 
c
a
rrie

d
 

o
u
t 

sin
ce
 

1974 
w

ith
 
th

e 
h

elp
 

o
f 

ic
e
-b

re
a
k

e
rs, 

c
o
a
st 

g
u
ard

 
v
e
sse

ls 
an

d re
se

a
rc

h
 v

e
sse

ls. 
B

oth 
ch

em
ical 

and 
p
lan

k
to

n
 
an

aly
ses 

are 
p
e
r­

fo
rm

ed
.

P
o

llu
tio

n

2
0
. 

T
he 

c
o
n

c
e
n

tra
tio

n
 
o
f 

PC
B 

and 
h
eav

y m
etals 

w
ere 

m
easu

red
 
in
 
th

e 
se

d
i­

m
en

ts 
in
 
th

e 
B

a
ltic

 
p

ro
p

er 
an

d 
in
 
th

e 
G

u
ii 

o
f 

B
o

th
n

ia.

2
1
. 

B
y 

fie
ld
 
stu

d
ie

s 
th

e 
c
o
lo

g
ic

a
i 

e
ffe

c
ts 

o
f 

o
il 

and 
o

il 
d
e
terg

e
n
ts 

w
ere 

in
v
e
stig

a
te

d
 
in
 
th

e 
B

a
ltic

.

22. 
B

a
c
te

ria
l 

in
v
e
stig

a
tio

n
s 

o
f 

th
e 

b
o

tto
m
 

sed
im

en
t 

o
f 

san
d
y 

b
each

es 
have 

show
n 

th
a
t 

co
lifo

rm
is 

o
ccu

r 
in
 h

ig
h
 num

bers 
in
 
o
r 

aro
u

n
d
 
th

e 
w

ater 
lin

e
(th

e 
U

n
iv

e
rsity

 
o
f 

L
u

n
d

).

2
3

. 
O

b
serv

atio
n

s 
o
f 

th
e
 
e
ffe

c
ts 

on m
arin

e 
o
rg

an
ism

s 
o
f 

co
o
lin

g
 w

ater 
from

 
n
u
c
le

a
r 

pow
er 

p
la

n
ts 

are 
m

ade 
by 

th
e 

N
atio

n
al 

E
n
v
iro

n
m

en
t 

P
ro

te
c
tio

n
 

B
o
ard

.

2
4
. 

S
in

ce 
1972 

ro
u
tin

e
 
a
n

a
ly

se
s 

o
f 

th
e 

o
il 

co
n
ten

t 
o
f 

w
ater 

from
 
th

e
 
B

a
ltic

, 
th

e 
K

a
tte

g
a
t 

and 
th

e 
S

k
ag

erak
 

h
av

e 
b
een

 m
ade 

by 
th

e 
N

atio
n

al 
B

oard
 
o
f

F
ish

e
rie

s.

25. 
T

he 
DDT 

and PC
B
 
le

v
e
ls 

in
 
se

a
ls 

have 
b

een
 

d
eterm

in
ed
 
sin

c
e 

I
969 

by 
th

e 
S

w
edish M

useum
 
o
f 

N
a
tu

ra
l 

H
isto

ry
 
in
 
c
o

lla
b

o
ra

tio
n
 

w
ith

 
th

e 
S

p
ecial
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A
n
a
ly

tic
al 

la
b
o
ra

to
ry
 
o
f 

th
e 

N
atio

n
al 

E
n
v
iro

n
m

en
tal 

P
ro

te
c
tio

n
 B

o
ard

. 
H

errin
g
, 

co
d

, 
an

d 
g
u
illem

o
t 

are 
an

aly
sed

 
fo

r 
D

D
T, 

PC
B

, 
m

ercu
ry

, 
and 

cadm
ium

.

26. 
S

in
ce 

1
9
6
7

» 
th

e 
S

w
edish N

atio
n

al 
F

ood A
d
m

in
istratio

n
 
h

as 
d
eterm

in
ed

 
th

e 
le

v
e
ls 

o
f 

BBT 
and 

its
 
m

e
ta

b
o
lite

s, 
PC

B
, 

d
ie

ld
rin

, 
B

H
C

, 
lin

d
an

e
, 

h
ex

ach
lo

ro
b
en

zen
e 

and 
p

e
n

tac
h

lo
ro

a
n
iso

le
 
in
 
fish

 
fle

sh
, 

liv
e
r 

o
f 

cod 
and 

tu
rb

o
t, 

c
ra

y
fish

 
and 

can
n

ed
 
fish

 
p
ro

d
u
c
ts. 

A 
su

rv
ey
 
o
f 

m
eth

y
l 

m
ercu

ry
 

le
v
e
ls 

in
 
fish

 
from

 
S

w
edish w

aters 
sta

rte
d
 
in
 
I

966 
and 

is 
s
till 

in
 
p
ro

g
ress.

27« 
T

he 
N

atio
n

al 
E

n
v
iro

nm
en

t 
P

ro
te

c
tio

n
 B

oard 
is 

in
v
e
stig

a
tin

g
 
th

e 
e
ffe

c
t 

o
f 

h
eav

y
 m

etals 
on 

eco
sy

stem
s 

o
f 

so
ft 

b
o

tto
m

s. 
T

he 
in

flu
e
n

c
e
 

o
f 

cadm
ium

 
on 

th
e 

sex
u

al 
m

a
tu

ra
tio

n
 
o
f 

P
o
n
to

p
o
reia 

a
ffin

is 
h

as 
b

een 
stu

d
ie

d
.

2
8
. 

A
t 

se
v
e
ra

l 
p
la

ce
s 

alo
n
g
 th

e 
c
o
a
st 

stu
d
ie

s 
o
f 

sp
read

in
g
 

and 
c
o
n
tro

l 
o
f 

w
aste 

w
ater 

o
u
tle

ts 
have 

b
een

 m
ade.

U
n
ited

 K
ingdom

E
n
g
land

 & W
ales

(P 
W

ood)

M
o
n
ito

rin
g
 A

c
tiv

itie
s 

F
ish

 
and 

S
h
e
llfish

 
Q

u
ality

F
o

llo
w

in
g
 
th

e 
su

ccess 
o
f 

th
e 

1
9
7
5
/7

6
/7

7
 

sam
p
lin

g
 program

m
es 

in
 
p
ro

v
id

in
g

 
m

a
te

ria
l 

to
 

allo
w
 

an 
ad

eq
u
ate 

assessm
en

t 
o
f 

th
e 

benchm
ark 

le
v
e
ls 

o
f 

co
n

tam
i­

n
an

ts 
in
 
a
li 

m
ajo

r 
fish

 
an

d 
sh

e
llfish

 
sp

e
cie

s 
lan

d
ed
 
in
 

E
n
g
lan

d
 

and W
ales, 

th
e 

ro
u
tin

e
 
m

o
n

ito
rin

g
 
a
c
tiv

itie
s
 
a
t 

B
urnham

 w
ere 

red
u
ced

 
to
 

a 
co

re 
p
ro

g
ram

­
m

e 
d

esig
n
ed

 
to
 

p
ro

v
id

e 
c
o
n
tin

u
ity

 w
ith

 
th

e 
p

rev
io

u
s 

w
ork 

and 
to
 

fo
llo

w
 

lo
n

g
 

term
 
tre

n
d

s. 
T

he 
b
a
sis 

o
f 

th
is 

w
ere 

sam
ples 

o
f 

co
d

, 
p
la

ic
e
 

and m
u
ssels 

c
o

lle
c
te

d
 

from
 
p
o
rts 

an
d 

fish
e
rie

s 
aro

u
n
d
 
th

e 
c
o
a
st 

and 
an

aly
sed

 
fo

r 
th

e 
u
su

a
l 

ran
g

e 
o
f 

o
rg

an
o
ch

lo
rin

e 
com

pounds 
and 

tra
c
e
 
m

e
tals. 

T
he 

rem
ain

in
g

 
a
n

a
ly

tic
a
l 

c
a
p

a
c
ity

 w
as 

u
sed

 
in
 

a num
ber 

o
f 

sp
e
c
ia

l 
program

m
es. 

T
h

ese 
in

­
clu

d
ed
 
th

e 
stu

d
y
 
o
f 

h
o
t 

sp
o
t 

a
rea

s 
in
 

term
s 

o
f 

e
ith

e
r 

p
a
rtic

u
la

r 
co

n
tam

i­
n
a
n
ts 

o
r 

sp
e
cie

s 
h

ig
h

lig
h

te
d
 
in
 
p

rev
io

u
s 

w
ork: 

m
ore 

d
e
ta

ile
d
 
ex

am
in

atio
n

 
o
f 

dum
ping g

ro
u

n
d

s 
b

o
th
 

sed
im

en
ts 

and b
io

ta
; 

new
 
sp

e
cie

s 
o
f 

fish
 w

hich have 
e
ith

e
r 

in
c
rea

se
d
 
su

b
sta

n
tia

lly
 
in
 

co
m

m
ercial 

im
p
o
rtan

ce 
(m

ack
erel) 

o
r 

have 
th

e
 
p

o
te

n
tia

l 
fo

r 
sig

n
ific

a
n

t 
e
x
p
lo

ita
tio

n
 

(b
lu

e 
w

h
itin

g
, 

sp
id

e
r 

c
rab

s, 
e
tc

.). 
In
 

o
rd

er 
to
 

stu
d
y
 
th

e 
b

eh
av

io
u

r 
o
f 

co
n
tam

in
an

ts 
w

ith
 
in

c
re

a
sin

g
 
ag

e, 
th

e 
1976 

y
e
a
r 

c
la

ss 
o
f 

cod w
ill 

be 
fo

llo
w

ed
 
fo

r 
as 

lo
n

g
 
as 

p
o
ssib

le
. 

In
 

th
e 

m
ain 

su
rv

ey
s 

th
e
 

sam
p
les 

w
ere 

an
aly

sed
 
fo

r 
co

p
p

er, 
z
in

c, 
le

a
d
, 

cadm
ium

, 
m

ercu
ry

, 
PC

B
s 

and 
se

v
e
ral 

o
f 

th
e 

m
ore 

com
m

on 
o
rg

an
o
ch

lo
rin

e 
p
e
stic

id
e
s, 

e
.g

. 
d
ie

ld
rin

, 
H

CH
, 

D
D

T, 
e
tc

. 
In
 
a
d

d
itio

n
 

a num
ber 

o
f 

sp
e
c
ia

l 
su

rv
ey

s 
w

ere 
u
n
d
ertak

en
 
c
o

n
ce

n
tra

tin
g
 

on 
p

a
rtic

u
la

r 
co

n
tam

in
an

ts, 
e
.g

. 
a
rse

n
ic
 

in
 

a v
a­

rie
ty
 
o
f 

fish
 

and 
sh

e
llfish

 
from

 
th

e 
H

um
ber 

e
stu

a
ry

; 
cadm

ium
 
in
 
crab

s 
from

 
m

ajo
r 

UK 
fis

h
e
rie

s. 
A 

re
p
e
a
t 

o
f 

th
e 

1972 
B

risto
l 

C
hannel 

in
te

rtid
a
l 

s
h

e
ll­

fish
 

su
rv

ey
 w

as 
p

erfo
rm

ed
, 

th
e 

sam
p
les 

b
ein

g
 
an

aly
sed

 
fo

r 
cadm

ium
, 

le
a
d
 

and



41 
-

z
in

c, 
th

e 
re

su
lts 

o
f 

w
hich

 
in

d
ic

a
te

d
 

a 
d
e
c
lin

e
 

in
 
m

etal 
c
o
n
c
e
n
tra

tio
n
s 

in
 

in
te

rtid
a
l 

b
io

ta
. 

A
iso 

in
 
th

is 
a
re

a
 

a 
sp

e
c
ia

l 
m

ercu
ry
 

su
rv

ey
 w

as 
p

e
r­

form
ed u

sin
g
 

IO
 
fin

fis
h
 
sp

e
cie

s 
c
o

lle
c
te

d
 
d
u
rin

g
 

an 
in

te
n

siv
e
 

sam
p
lin

g
 

program
m

e 
in
 

S
w

ansea 
B

ay.

T
h
ere 

h
av

e 
b
een

 
tw

o 
m

ajo
r 

in
te

rn
a
tio

n
a
l 

com
m

itm
ents 

th
is 

y
e
a
r. 

A
n 

IC
E

S 
program

m
e 

w
hich

 w
as 

c
a
te

re
d
 
fo

r by 
th

e 
e
x
istin

g
 UK 

program
m

e 
w

ith
 
th

e 
a
d
d
itio

n
 
o
f 

som
e 

e
x
tra

 
cod 

and 
flo

u
n

d
e
r 

sam
p
les 

from
 
th

e 
T

ham
es 

e
stu

ary
 

an
d 

a 
com

m
itm

ent 
u
n
d
er 

P
a
ris 

to
 

an 
A

n
g
lo

-F
ren

ch
 

ch
an

n
el 

stu
d
y
 
in

v
o

lv
in

g
 

tw
o 

sp
e
cie

s 
o
f 

fin
fis

h
 

an
d 

th
re

e
 

sp
e
cie

s 
o
f 

sh
e
llfish

.

T
he 

1970-73 
fish

 
and 

sh
e
llfish

 
re

p
o
rt 

is 
due 

fo
r 

p
u
b
lic

a
tio

n
 
v

ery
 
sh

o
rt­

ly
. 

R
ep

o
rts 

fo
r 

1974 
an

d 
1975 

a
re 

in
 p

re
p
a
ra

tio
n
 

and 
it 

is 
hoped 

th
e
se 

w
ill 

be 
a
v

a
ila

b
le
 

by 
th

e 
end 

o
f 

1978.

In
te

rn
a
tio

n
a
l 

req
u
irem

en
ts 

h
av

e 
ag

ain
 
in

v
o
lv

ed
 
th

e 
a
n

a
ly

tic
a
l 

ch
em

istry
 

g
ro

u
p
 

in
 
in

te
rc

a
lib

ra
tio

n
 
e
x
e
rc

ise
s 

fo
r 

p
etro

leu
m
 h

y
d

ro
carb

o
n

s, 
m

etals 
an

d 
o
rg

an
o
ch

lo
rin

e 
com

pounds. 
T

he 
h

y
d

ro
carb

o
n
 
e
x
e
rc

ise
s 

are 
th

e 
firs

t 
o
f 

th
e
 

ty
p
e 

to
 

b
e 

u
n
d
ertak

en
 

by 
th

is 
la

b
o
ra

to
ry
 

an
d 

th
e 

p
erfo

rm
an

ce 
o
f 

th
e 

la
­

b
o

ra
to

ry
 v

is-a
-v

is 
o
th

e
r 

p
a
rtic

ip
a
n
ts 

h
as 

b
een

 
good. 

T
he 

re
su

lts 
w

hich
 
are 

a
v

a
ila

b
le
 

from
 
o
th

e
r 

in
te

rc
a
lib

ra
tio

n
 
e
x
e
rc

ise
s 

show
 no 

d
e
te

rio
ra

tio
n
 
in

 
p
erfo

rm
an

ce.

H
y

d
ro

carb
o
n
 

S
u
rv

ey
s

T
he 

d
e
ta

ile
d
 
in

v
e
stig

a
tio

n
 
o
f 

an 
e
stu

a
ry
 
su

b
jec

te
d
 
to
 

d
isc

h
arg

e
s 

from
 

a 
re

fin
e
ry

 h
as 

b
een

 
co

m
p

leted
 

and 
th

e 
know

ledge 
g
ain

ed
 
in
 
a
n
a
ly

tic
a
l 

te
c
h

­
n

iq
u

es 
an

d 
th

e 
c
h
a
ra

c
te

risa
tio

n
 
o
f n

o
n
-b

io
g
en

ic 
h

y
d

ro
carb

o
n

s 
h

as 
p
ro

v
id

ed
 

a 
fo

u
n
d
atio

n
 
fo

r 
th

e 
d

ev
elo

p
m

en
t 

o
f 

a m
o
n
ito

rin
g
 

program
m

e 
aro

u
n

d
 
th

e 
N

o
rth

 
S

ea 
O

il 
rig

s
. 

T
he 

"B
ravo 

blow
 

o
u
t" 

from
 
th

e 
E

k
o
fisk

 
o

il 
fie

ld
 
a
ffo

rd
­

ed 
an 

id
e
a
l 

o
p
p
o
rtu

n
ity

 
to
 

stu
d

y
 

a p
o
llu

tio
n
 
in

c
id

e
n
t 

u
n
d
er 

tru
ly
 
fie

ld
 

c
o

n
d

itio
n

s 
an

d 
in
 
th

e 
co

u
rse 

o
f 

m
aking 

a 
c
o
n
trib

u
tio

n
 
to
 

th
e 

N
orw

egian 
an

d 
in

te
rn

a
tio

n
a
l 

s
c
ie

n
tific

 
stu

d
ie

s 
o
f 

th
is 

in
c
id

e
n
t 

v
a
lu

ab
le 

ex
p
erien

ce 
w

as 
g
ain

ed
 
fo

r 
th

e 
fo

rth
co

m
in

g
 N

o
rth

 
S

ea 
program

m
e.

H
y

d
ro

carb
o
n

s 
in
 
S

h
e
llfish

D
ep

u
ratio

n
 

ex
p
erim

en
ts 

w
ith

 
clam

s 
co

n
tam

in
ated

 w
ith

 B
en

zp
y
ren

e 
h

av
e 

show
n 

th
a
t 

a
fte

r 
in

itia
l 

p
u

rg
in

g
, 

th
e 

h
a
lf 

life
, 

u
n
d
er 

la
b
o
ra

to
ry
 

c
o
n
d
itio

n
s 

o
f 

h
o
ld

in
g
 
in
 
filte

re
d
 
riv

e
r 

w
ater, 

o
f 

a 
c
o
n
c
e
n
tra

tio
n
 
o
f 

6-7 p g
/k

g
 B

aP 
w

as 
4
-7 

w
eeks 

and 
b

ack
g

ro
u

n
d
 
le

v
e
ls 

o
f 

2 p g
/k

g
 w

ould h
av

e 
b
een

 
reach

ed
 

in
 

1
0
-1

4
 w

eeks.

A
s 

an 
e
x
ten

sio
n
 
o
f 

th
e 

A
n
g
lo

/F
ren

ch
 

ch
an

n
el 

stu
d
y
, 

m
u
ssel 

sam
ples 

from
 

a 
num

ber 
o
f 

s
ite

s
 

alo
n
g
 
th

e 
so

u
th
 
c
o
a
st 

h
av

e 
b
een

 
an

aly
sed

 
fo

r 
th

e
ir 

p
etro

leu
m

 
h
y
d
ro

carb
o
n
 
co

n
ten

t 
in

c
lu

d
in

g
 
th

a
t 

o
f 

p
o

ly
-n

u
c
lea

r 
a
ro

m
atic

s. 
T

he 
p

re
li­

m
in

ary
 
re

su
lts 

in
d
ic

a
te
 

a 
g

ra
d
ie

n
t 

from
 
e
a
st 

to
 

w
est 

w
ith

 h
ig

h
 

sp
o

ts 
a
sso

c
ia

te
d
 w

ith
 
a
re

a
s 

re
c
e
iv

in
g
 
su

b
sta

n
tia

l 
in

d
u
stria

l 
in

p
u

ts.

A
n

a
ly

tica
l 

C
h

em
istry

A num
ber 

o
f 

new
 

item
s 

o
f 

ch
em

ical 
a
n

a
ly

tic
a
l 

eq
u

ip
m

en
t 

h
av

e 
b
een 

ad
d
ed 

to
 

th
o
se 

a
lre

ad
y
 
a
v
a
ila

b
le

. 
2 

c
a
p

illa
ry
 

G
.C

.s 
a
re 

now
 
in
 u

se 
m

ain
ly
 

d
ev

o
ted

 
to

 
th

e
 
p
etro

leu
m
 h

y
d

ro
carb

o
n
 

program
m

e. 
In
 
a
d

d
itio

n
 
to
 

th
e
se
 

G
.C

.s, 
a
n

a
ly

tic
a
l- 

c
a
p
a
b
ility

 
fo

r 
p
etro

leu
m
 
h
y
d
ro

carb
o
n
s 

h
as 

b
een

 
fu

rth
e
r 

expanded by 
th

e 
p
u
rch

ase 
o
f 

a UV 
flu

o
resc

e
n
ce 

sp
ectro

p
h
o
to

m
eter. 

T
he 

req
u

irem
en

t 
fo

r m
etal
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a
n
a
ly

sis, 
e
sp

e
c
ia

lly
 m

ercu
ry

, 
co

n
tin

u
es 

to
 

be 
la

rg
e
, 

th
e 

au
to

m
ated

 m
er­

cu
ry
 m

ethod 
d
ev

elo
p
ed
 
la

s
t 

y
ear 

h
as 

b
een

 
p
ro

v
ed
 

so 
su

c
c
e
ssfu

l 
th

a
t 

a 
seco

n
d
 
sim

ila
r 

sy
stem

 h
as 

b
een

 
in

sta
lle

d
.

M
ethod 

D
evelopm

ent

T
he 

d
ev

elo
p
m

en
t 

o
f 

cadm
ium

 
and 

le
a
d
 
a
n

a
ly

sis 
u
sin

g
 
th

e 
h

e
a
te

d
 
g

ra
p

h
ite 

fu
rn

ace 
c
o
n
tin

u
e, 

a
tte

n
tio

n
 h

as 
b
een

 
tu

rn
e
d
 

from
 
th

e 
u

se 
o
f 

th
e
 
stra

ig
h
t 

a
c
id

/p
ero

x
id

e 
m

atrix
 
to
 

an A
PD

C
/M

IV
K
 
e
x

tra
c
tio

n
 m

a
trix

 w
hich

 
is 

b
eg

in
n
in

g
 

to
 
y
ie

ld
 
fru

itfu
l 

re
su

lts 
and 

it 
is 

hoped 
th

a
t 

th
is 

w
ill 

allo
w
 u

s 
to
 

lo
w

er 
o
u
t 

d
e
te

c
tio

n
 
lim

its 
by 

a 
fa

c
to

r 
o
f 

IO
 
fo

r 
le

a
d
 

and 
100 

fo
r 

cadm
ium

.

T
he 

d
istrib

u
tio

n
 
o
f 

sew
age 

slu
d
g
e 

a
fte

r 
d

isp
o

sal 
e
ith

e
r 

from
 
p
ip

e
lin

e
 
d
is­

ch
arg

e 
o
r 

dum
ped 

from
 v

e
sse

ls 
h

as 
so 

fa
r 

b
een

 
in

v
e
stig

a
te

d
 
p
rim

a
rily

 by 
h
y
d
ro

g
rap

h
ic 

tech
n

iq
u

es 
an

d 
e
le

v
a
tio

n
 
o
f 

th
e 

o
rg

an
ic 

and 
tra

c
e
 
m

etal 
co

n­
te

n
t 

o
f 

th
e
 

su
rro

u
n
d
in

g
 
sed

im
en

ts. 
T

hese 
te

c
h
n
iq

u
e
s, 

h
o
w

ev
er, 

la
ck
 

sp
e­

c
ific

ity
 

an
d 

th
e 

u
se 

o
f 

c
o

p
ro

sta
n
n

o
l, 

a 
sp

e
c
ific

 
c
o

n
stitu

e
n

t 
o
f 

sew
ag

e, 
is 

b
ein

g
 
in

v
e
stig

a
te

d
 

as 
a 

ro
u
tin

e
 
tra

c
e
r m

a
te

ria
l 

fo
r 

th
e
se
 

d
isch

a
rg

es. 
P

etro
leu

m
 h

y
d
ro

carb
o
n
s 

alth
o
u
g
h
 
su

b
je

c
t 

to
 

ro
u
tin

e
 
a
n
a
ly

tic
a
l 

m
eth

o
d

o
lo

g
y

 
p
ro

v
id

es 
th

e 
m

ost 
a
c
tiv

e
 
a
re

a
 
o
f 

d
ev

elo
p

m
en

t. 
M

ethods 
fo

r 
th

e
 
a
n

a
ly

sis 
o
f 

th
e 

carcin
o
g
en

ic 
and 

p
o

ssib
le 

carcin
o
g
en

ic 
com

ponents 
o
f 

cru
d
e 

and 
re

fin
e
d

 
o
ils 

and 
p
y
ro

ly
sis 

p
ro

d
u

cts 
are 

a
t 

p
re

se
n

t 
b
ein

g
 
stu

d
ie

d
.

M
o
n
ito

rin
g
 
o
f 

a
re

a
s 

u
sed

 
fo

r 
dum

ping 
o
f w

astes

To 
su

p
p
lem

en
t 

th
e 

sta
tu

to
ry
 
c
o
n
tro

ls 
on 

th
e 

dum
ping 

o
f 

w
astes 

a
t 

se
a, 

u
n

d
er 

th
e 

D
um

ping 
a
t 

S
ea 

A
ct 

1974? 
m

o
n
ito

rin
g
 
o
f 

th
e 

a
re

a
s 

u
sed

 
fo

r 
th

e 
d

isp
o

sal 
o
f 

ap
p
ro

v
ed
 w

astes 
c
o

n
tin

u
e
s.

T
he 

p
rim

ary
 

com
ponents 

o
f 

th
is 

m
o

n
ito

rin
g
 program

m
e, 

w
hich

 
is 

c
o

n
c
en

tra­
te

d
 

on 
a
re

as 
re

c
e
iv

in
g
 

sew
age 

slu
d
g
e, 

liq
u

id
 
in

d
u

stria
l 

w
astes, 

m
in

eral 
w

astes 
an

d 
d

red
g

ed
 
sp

o
ils 

are :-

i) 
T

ech
n
iq

u
es 

to
 
e
sta

b
lish

 
th

e
 
d
isp

e
rsio

n
 
p
ath

s 
and u

ltim
a
te
 
fa

te
 

o
f 

th
e 

w
aste. 

H
y
d
ro

g
rap

h
ic 

in
v
e
stig

a
tio

n
s 

in
v

o
lv

in
g
 m

o
o

red"c
u

rre
n

t. 
m

eter 
em

p
lacem

en
ts, 

seab
ed
 
d
rifte

r 
re

le
a
se

s 
and 

26 
h
r 

su
rfa

c
e 

and 
b

o
t­

tom
 w

ater 
c
u

rre
n

t 
m

easL
irem

ents 
are 

c
o
n
tin

u
in

g
 
in
 
se

v
e
ra

l 
a
re

a
s 

(o
ff 

th
e 

H
iv

ers 
H

um
ber, 

T
ees, 

an
d
 T

yne 
and 

in
 
th

e
 
B

risto
l 

C
h

an
n

el).
T

he 
d
isp

e
rsio

n
 
o
f 

dum
ped 

sew
age 

h
as 

a
iso

 
b

een
 
fo

llo
w

ed
 
su

c
c
e
ssfu

lly
 

th
ro

u
g
h
 
tra

c
in

g
 
th

e 
sew

age 
b

a
c
te

ria
 
in
 

sed
im

en
ts. 

C
hem

ical 
a
n
a
ly

­
sis 

o
f 

sed
im

en
ts 

fo
r 

o
rg

an
ic 

su
b
stan

ces 
and 

tra
c
e
 

m
etals 

co
n
tin

u
es 

to
 

id
e
n
tify

 
s
ite

s
 

o
f 

accu
m

u
latio

n
 
in
 

sed
im

en
ts.

ii) 
T

ech
n
iq

u
es 

to
 
e
sta

b
lish

 
th

e 
b
io

lo
g
ic

a
l 

e
ffe

c
ts 

on 
th

e 
b
en

th
o
s 

have 
b

een
 
fu

rth
e
r 

d
ev

elo
p
ed
 

and h
av

e 
b
een

 
a
p
p
lie

d
 
to
 

a
re

a
s 

u
sed

 
fo

r 
sew

age 
slu

d
g
e 

an
d m

in
eral 

w
aste 

d
isp

o
sa

l. 
T

he 
d

a
ta 

a
re 

an
aly

sed
 by 

co
m

p
u
ter, 

u
sin

g
 
c
la

s
sific

a
tio

n
 

and 
o

rd
in

a
tio

n
 
te

ch
n

iq
u

es, 
p

e
rm

ittin
g
 
a m

ore 
ob­

je
c
tiv

e
 

and 
q
u
a
n
tita

tiv
e
 

assessm
en

t 
o
f 

b
io

lo
g
ic

a
l 

e
ffe

c
ts 

th
an

 w
as 

p
o
ssib

le
 
u

sin
g
 
e
a
rlie

r 
te

ch
n
iq

u
es. 

C
o

rre
la

tio
n

s 
b
etw

een
 
th

e 
fau

n
al 

d
a
ta 

an
d 

ch
an

g
es 

in
 
th

e 
sed

im
en

t 
a
ttrib

u
ta

b
le
 

to
 

dum
ping 

are 
s
ta

tis
­

tic
a
lly

 
v

a
lid

a
te

d
. 

F
iv

e 
a
rea

s 
h
av

e 
now

 b
een

 
stu

d
ie

d
 by 

th
e
se
 
te

c
h

­
n
iq

u
es 

(3 
sew

age 
slu

d
g
e, 

one 
c
o

llie
ry

 w
aste 

an
d 

one 
fly

a
sh
 

dum
ping 

a
re

a
).
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T
he 

m
etal 

le
v
e
ls 

fo
u

n
d
 
in
 

co
m

m
ercially

 
e
x
p
lo

ite
d
 
fish

 
and 

sh
e
ll­

fish
 n

e
a
r 

to
 

dum
ping 

a
re

a
s 

are 
m

o
n
ito

red
, 

an
d 

a
n
c
illa

ry
 
fie

ld
 
stu

­
d
ie

s 
are 

a
iso

 
b
ein

g
 u

n
d

ertak
en
 
to
 

in
v

e
stig

a
te
 

th
e 

re
la

tio
n

sh
ip
 

b
etw

een
 

th
e 

m
etal 

le
v
e
ls 

in
 

sed
im

en
ts 

and 
c
e
rta

in
 
b
e
n
th

ic 
sp

e
c
ie

s.

W
ater 

q
u
a
lity

 
su

rv
ey

s 
(fo

r n
u
trie

n
ts 

an
d m

etals) 
have 

b
een

 
co

n
d
u
c­

te
d
 
in
 

one 
dum

ping 
a
re

a
, 

and 
tw

o 
m

ore 
a
rea

s 
w

ill 
be 

su
rv

ey
ed
 
la

te
r 

in
 
1
9
7
8

.

M
ic

ro
b
io

lo
g

ic
a
l 

tra
c
in

g
 
o
f 

sew
age 

slu
d
g
e

T
ech

n
iq

u
es 

fo
r 

th
e
 

e
stim

a
tio

n
 
o
f 

co
lifo

rm
s 

and 
E

.c
o

li 
in
 b

o
tto

m
 

sed
im

en
ts 

h
av

e 
b

een
 
fu

rth
e
r 

d
ev

elo
p

ed
 
to
 

stu
d
y
 
th

e 
d
isp

e
rsio

n
 
o
f 

sew
age 

so
lid

s 
from

 
dum

ped 
sew

age 
slu

d
g
e. 

U
sin

g
 
a 

sim
p

le 
m

em
brane 

filtra
tio

n
 
tech

n
iq

u
e, 

an 
e
x
ten

siv
e
 

n
etw

o
rk
 
o
f 

sta
tio

n
s 

are 
sam

p
led 

an
d 

exam
ined 

a
t 

se
a. 

T
he 

re
su

lts 
o
b
tain

ed
 
a
re 

in
 

good 
ag

reem
en

t 
w

ith
 

seab
ed
 
d
rifte

r 
and 

ra
d
io

a
c
tiv

e
 
tra

c
e

 
stu

d
ie

s, 
an

d 
su

g
g
est 

th
a
t 

th
e
 

u
se 

o
f 

b
a
c
te

ria
l 

in
d
ic

e
s 

m
ay 

be 
a u

se
fu

l 
m

eans 
o
f 

e
stim

a
tin

g
 
th

e 
d
istrib

u
tio

n
 

o
f 

sew
age 

slu
d

g
e 

so
lid

s 
in
 
b
o
tto

m
 
sed

im
en

ts.

S
ed

im
en

to
lo

g
ical 

stu
d
ie

s

M
ost 

stu
d
ie

s 
co

m
p
leted

 
th

is 
y
e
a
r 

h
av

e 
b

een
 

a p
a
rt 

o
f 

th
e 

o
n
g
o
in

g
 program

m
e 

o
f 

m
o
n
ito

rin
g
 th

e 
e
ffe

c
t 

o
f 

dum
ping 

in
 

th
e 

m
ajo

r 
dum

ping 
g
ro

u
n
d
s 

o
ff 

th
e
 

U
K

.

E
ach 

sed
im

en
t 

su
rv

ey
 
c
o

n
sists 

o
f 

seab
ed
 
sam

p
lin

g
 

(a n
etw

o
rk
 
o
f 

a
t 

le
a
st 

th
irty

 
sta

tio
n
s) 

w
ith

 
a 

D
ay 

g
rab

 
a
n

d
/o

r box 
c
o

re
r, 

o
b
se

rv
a
tio

n
s 

o
f 

h
y
d
ro

­
g
rap

h
ic/su

sp
en

d
ed
 

sed
im

en
t 

c
h
a
ra

c
te

ristic
s 

(26 
h
o
u
r 

h
y
d
ro

g
rap

h
ic 

o
b
serv

a­
tio

n
s, 

co
n

tin
o

u
s 

c
u
rre

n
t-m

e
te

r 
d
a
ta

, 
seab

ed
 
d

rifte
r 

re
le

a
se

s), 
and 

a
c
o
u
stic

 
su

rv
ey

s 
(sid

e
/se

c
to

r 
scan

s, 
echo 

so
u
n
d
in

g
).

S
eab

ed
 

sam
ples 

a
re 

an
aly

sed
 
in
 
th

e
 
la

b
o
ra

to
ry
 
to
 

d
eterm

in
e 

p
a
rtic

le
-siz

e
 

c
h
a
ra

c
te

ristic
s, 

C
/N
 

and 
tra

c
e
 

m
etal 

co
n

ten
t 

- 
th

e 
la

tte
r 

(ch
em

ical) 
ch

arac­
te

ris
tic

s
 

are 
d

eterm
in

ed
 

on 
tw

o 
siz

e
 
fra

c
tio

n
s 

o
f 

th
e 

sed
im

en
t 

(90-500 pm
 

an
d 

<
9

0
|im

). 
T

h
ese 

d
a
ta 

to
g
e
th

e
r w

ith
 
th

e 
b
io

lo
g
ic

a
l 

in
fo

rm
a
tio

n
, 

are 
fed

 
in

to
 

a 
d

a
ta b

an
k
, 

from
 w

here 
s
ta

tis
tic

a
l 

an
aly

ses 
can 

be 
p

erfo
rm

ed
.

O
ver 

th
e 

p
a
st 

y
e
a
r, 

th
e 

c
o
lle

c
tio

n
 

o
f 

n
e
c
e
ssa

ry
 

raw
 
d
a
ta 

from
 a

li 
o
f 

th
e 

dum
ping 

g
ro

u
n

d
s 

h
as 

b
een

 
co

m
p

leted
. 

S
u

rv
ey

s 
from

 E
x
e
ter, 

P
lym

outh 
and 

th
e 

n
o
rth

-e
a
st 

c
o
a
st 

g
ro

u
n

d
s 

(B
ly

tii, 
T

yne, 
W

ear) 
h

av
e 

b
een

 w
orked u

p
, 

and 
re

­
p
o
rts 

are 
in
 
p
re

ss 
to

g
e
th

e
r w

ith
 
in

tro
d

u
c
to

ry
 

and m
eth

o
d

o
lo

g
y
 
re

p
o

rts.

U
sin

g
 

a 
co

m
b
in

atio
n
 

o
f 

p
u

b
lish

e
d
 
d

a
ta 

and M
A

PE 
su

rv
ey
 
d
a
ta

, 
it 

h
as 

b
een 

p
o
ssib

le
 

to
 

o
b
ta

in
 

a 
reaso

n
ab

ly
 
d
e
ta

ile
d
 
p

ic
tu

re
 

o
f 

th
e 

p
h
y
sica

l 
b
eh

av
io

u
r 

o
f 

sed
im

en
ts 

a
t 

each
 
o
f 

th
e 

dum
ping 

s
ite

s
, 

to
g
e
th

e
r 

w
ith

 
a 

c
le

a
r 

d
e
sc

rip
­

tio
n
 
o
f 

th
e 

d
istrib

u
tio

n
 
o
f 

C
, 

N
, 

H
g, 

C
u, 

C
d, 

C
r, 

Z
n, 

N
i, 

Pb 
a
sso

c
ia

te
d

 
w

ith
 
th

e
 

sed
im

en
ts.

B
en

th
ic 

p
o
p
u
latio

n
s 

in
 

dum
ping 

a
rea

s

D
e
tailed

 b
e
n

th
ic 

in
v
e
stig

a
tio

n
s 

o
f 

th
e 

m
ajo

r 
a
re

as 
o
f w

aste 
d

isp
o

sal 
have 

co
n

tin
u

ed
. 

R
ep

o
rts 

are 
in
 
p
re

ss 
on 

b
e
n
th

ic 
in

v
e
stig

a
tio

n
s 

co
n
d
u
cted

 
on 

th
e 

sew
age 

slu
d

g
e 

dum
ping 

g
ro

u
n

d
s 

o
ff 

E
x
eter 

and P
ly

m
o

u
th

, 
and 

in
 
th

e 
o
u
te

r

iii)

iv
)
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T
ham

es 
e
stu

a
ry

, 
and 

on 
th

e 
dum

ping 
a
rea

s 
o
ff 

th
e 

n
o
rth

-e
a
st 

c
o
a
st 

o
f 

E
n

g
lan

d
. 

T
h

ese 
stu

d
ie

s 
h
av

e 
u

tilis
e
d
 
th

e 
co

m
p

u
ter 

program
m

es 
now

 
a
v
a
ila

b
le
 
fo

r 
a 

fu
lly

 
q
u
a
n
tita

tiv
e
 

and 
o

b
je

c
tiv

e
 
a
n

a
ly

sis 
o
f 

th
e 

fa
u
n
al 

d
a
ta

, 
in

c
lu

d
in

g
 

c
la

ss
ific

a
tio

n
 

and 
o

rd
in

a
tio

n
 
te

ch
n

iq
u
e
s, 

and 
th

e 
c
o
rre

la
tio

n
/re

g
re

ssio
n

 
o
f 

b
io

lo
g
ic

a
l 

c
h
a
ra

c
te

ristic
s 

w
ith

 p
h
y
sic

a
l 

and 
ch

em
ical 

p
ro

p
e
rtie

s 
o
f 

th
e 

sed
im

en
ts. 

T
h
ese 

tech
n

iq
u

es 
h
av

e 
allo

w
ed

 m
ore 

su
b
tle
 
e
ffe

c
ts 

o
f 

sed
im

en
t 

ch
an

g
es 

on 
th

e
 
c
h
a
ra

c
te

ristic
s 

o
f 

th
e 

fau
n

a 
to
 

be 
id

e
n
tifie

d
 
th

an
 w

ith
 

p
rev

io
u

s 
te

c
h
n
iq

u
e
s.

M
in

eral 
E

x
tra

ctio
n

In
v
e
stig

a
tio

n
s 

co
n

tin
u

e 
in

to
 

th
e 

e
ffe

c
ts 

o
n
, 

and 
su

b
seq

u
en

t 
reco

v
ery

 
o
f, 

b
en

th
o

s, 
fo

llo
w

in
g
 m

arin
e 

g
ra

v
el 

e
x

tra
c
tio

n
 
o
ff 

th
e 

e
a
st 

c
o
a
st 

o
f 

E
n

g
lan

d
. 

(N
o 

fu
rth

e
r 

L
itho

th
am

n
iu

m
 
stu

d
ie

s 
have 

b
een

 m
ade 

o
r 

are 
p

lan
n

ed
).

T
o
x
ic

o
lo

g
ic

a
l 

S
tu

d
ies

L
ab

o
rato

ry
 
te

sts
 

o
f 

in
d
u
stria

l_
w

a
stes

R
o
u
tin

e 
s
ta

tic
 
te

sts 
to
 

d
eterm

in
e 

th
e 

acu
te 

to
x
ic

ity
 

o
f 

in
d
u
stria

l 
w

astes 
u

sin
g
 

C
rangon 

and A
gonus 

h
av

e 
co

n
tin

u
ed

.

D
isp

ersan
t 

and 
o

il 
to

x
ic

ity

N
ew
 
la

b
o
ra

to
ry
 
te

s
ts
 

d
ev

elo
p
ed
 
to
 

d
eterm

in
e 

th
e 

acu
te 

to
x
ic

ity
 
o
f 

o
il 

d
is­

p
e
rsa

n
ts, 

b
o
th
 

as 
u
sed

 
a
t 

sea 
an

d 
on b

each
es 

h
av

e 
b

een
 
a
p
p
lie

d
 
to
 

o
v
er 

50 
p
ro

d
u
c
ts.

T
he 

sea 
te

s
t 

in
v
o
lv

es 
ex

p
o

sin
g
 

C
rangon 

to
 

a 
1

:1
 

m
ix 

o
f 

o
il 

and 
d
isp

e
rsa

n
t 

(o
r 

1
0
:1
 
in
 
th

e 
case 

o
f 

c
o
n
c
e
n
tra

tes) 
m

ain
tain

ed
 
in
 

su
sp

en
sio

n
 by 

a
g

ita
tio

n
, 

fo
r 

100 
m

in
u
tes 

fo
llo

w
ed

 by 
a 

24 h
o
u
r 

reco
v
ery

 
p
e
rio

d
 
in
 
c
lea

n
 w

ater. 
F

o
r 

th
e
 
b

each
 
te

s
t, 

P
a
te

lla
, 

a
tta

c
h

e
d
 
to
 

'P
e
rsp

e
x

' 
p
la

te
s 

are 
sp

ray
ed

 w
ith

 n
e
a
t 

d
isp

e
rsa

n
t 

and 
ex

p
o

sed
 
in
 
a
ir 

fo
r 

six
 h

o
u
rs 

b
efo

re 
b
ein

g
 w

ashed 
and 

g
iv

en
 

a 
72 

h
o
u
r 

reco
v
ery

 
p
e
rio

d
 
in
 

a 
tid

a
l 

seaw
ater 

sy
stem

. 
F

u
rth

e
r w

ork h
as 

b
een

 
c
a
rrie

d
 
o
u
t 

on 
th

e 
fu

ll 
to

x
ic

ity
 
resp

o
n
se 

cu
rv

e 
o
f 

th
e 

te
s
t 

o
rg

an
ism

s.

T
o
x

ic
ity

 
o
f 

p
u
re 

com
pounds

S
h
o
rt-term

, 
te

sts
 

in
 

a 
flo

w
 
th

ro
u
g
h
 

sy
stem

 
are 

b
ein

g
 u

sed
 
to
 

d
eterm

in
e 

th
e 

acu
te 

to
x
ic

ity
 
o
f 

p
u
re 

com
pounds 

and 
o
th

e
r 

com
pounds 

lik
e
ly
 
to
 

reach
 
th

e 
m

arin
e 

en
v

iro
n

m
en

t 
(e

.g
. 

d
rillin

g
 m

uds, 
su

rfa
c
ta

n
ts, 

ch
em

icals 
c
a
rrie

d
 
in

 
b
u
lk

).

S
u
b
-le

th
a
l 

stu
d
ie

s

L
o
n
g
-term

 
stu

d
ie

s 
w

ith
 
C

rep
id

u
la 

have 
e
sta

b
lish

e
d
 

a 
b

a
sa

l 
fe

e
d

in
g
 

reg
im

e 
fo

r 
re

p
ro

d
u
ctiv

e 
su

ccess 
in
 
th

e 
la

b
o
ra

to
ry
 

and h
av

e 
in

v
e
stig

a
te

d
 
th

e 
e
ffe

c
ts 

o
f 

fe
e
d

in
g
 
stre

ss 
on 

v
a
rio

u
s 

m
easu

rem
en

ts 
o
f 

p
h
y
sio

lo
g
y
, 

b
io

c
h

em
istry

, 
g
ro

w
th

 
an

d 
re

p
ro

d
u
c
tio

n
. 

A
n 

ex
p
erim

en
t 

to
 

stu
d

y
 
th

e 
e
ffe

c
ts 

on 
g

ro
w

th
 

and 
re

p
ro

­
d
u
ctio

n
 

o
f 

a
d
m

in
istere

d
 
le

v
e
ls 

o
f 

3-33 
p
a
rts 

p
er 

IO
' 

o
f 

in
o

rg
an

ic 
m

ercu
ry

 
is
 

b
ein

g
 

co
n
d
u
cted

 w
ith

 
re

g
u

la
r m

o
n
ito

rin
g
 
o
f 

th
e
 
a
c
tu

a
l 

le
v
e
ls 

o
f 

m
ercu

ry
 

in
 
w

ater, 
a
lg

a
l 

fo
o
d
, 

d
e
tritu

s 
and 

tissu
e
s.
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M
icro

b
io

lo
g

y

V
iro

lo
g

y

M
S2 

b
acterio

p
h
ag

e 
is 

to
 

be 
u
sed

 
as 

a m
odel 

fo
r 

p
o
lio

 
v
iru

s 
to
 
e
sta

b
lish

 
m

ethods 
th

en
 

ex
p
erim

en
ts 

w
ill 

be 
ru

n
 

to
 

lo
o
k
 
a
t 

the 
u
p
tak

e 
and 

rem
o
v
al 

o
f 

p
o
lio

 
v
iru

s 
by 

m
o
llu

scan
 
sh

e
llfish

 
and 

th
e 

e
ffe

c
ts 

o
f 

p
u
rific

a
tio

n
 

and h
eat 

p
ro

c
e
ssin

g
 

on v
iru

se
s. 

W
ork h

as 
now

 
sta

rte
d
 

on 
th

is.

L
ab

o
rato

ry
 
stu

d
ie

s

A 
fram

e 
h
as 

b
een

 b
u
ilt 

to
 
h

o
ld
 
th

re
e
 

ty
p
es 

o
f 

sed
im

en
t 

o
v
er 

w
hich 

sew
age 

slu
d
g
e 

can be 
p
assed

 
slo

w
ly
 
to
 

allo
w
 
it 

to
 
s
e
ttle

 
o
u
t 

on 
th

e 
sed

im
en

ts.
It 

is 
hoped 

th
a
t 

m
uch 

in
fo

rm
atio

n
 

can 
be 

g
ath

ered
 

from
 
th

e 
fram

e 
in

c
lu

d
in

g
 

su
rv

iv
a
l 

o
f b

a
c
te

ria
 
in
 

seaw
ater, 

b
eh

av
io

u
r 

o
f 

d
iffe

re
n

t 
b
a
c
te

ria
l 

popu­
la

tio
n
s, 

co
m

p
ariso

n
 
o
f 

m
ethods 

u
sin

g
 m

a
te

ria
l 

from
 
th

e 
fram

e 
and w

ays 
to

 
im

prove 
reco

v
ery

 m
eth

o
d
s.

F
ie

ld
 
In

v
e
stig

a
tio

n
s

B
a
c
te

ria
l 

in
v
e
stig

a
tio

n
s 

o
f 

s
h

e
llfis

h
 

and w
ater h

as 
co

n
tin

u
ed

 to
 
a
sse

ss 
p
o
llu

tio
n
 
in
 
a
rea

s 
w

here 
s
h

e
llfis

h
 
a
re 

c
u

ltiv
a
te

d
 

and 
stan

d
ard

s 
are 

re
q
u
ire

d
 

fo
r 

sa
le
 
o
r 

p
o

te
n

tia
l 

m
ark

ets.

P
u
b
lic

 
H

ealth
 
A

sp
ects

P
u
rific

a
tio

n
 
p
la

n
ts 

u
sin

g
 u

ltra
 v

io
le

t 
lig

h
t, have 

co
n
tin

u
ed

 
to
 

be 
c
o
n
stru

c
te

d
. 

L
ab

o
rato

ry
 
stu

d
ie

s 
h
av

e 
co

n
tin

u
ed
 
in
 
th

e 
co

o
lin

g
 

and h
an

d
lin

g
 
o
f 

cooked 
co

ck
les 

w
ith

 m
arked 

im
provem

ent 
in
 
th

e 
re

d
u

ctio
n
 
o
f 

th
e 

to
ta

l 
flo

ra
 

o
f 

th
e 

fin
a
l 

cooked 
p

ro
d

u
ct.

L
in

o
fla

g
e
lla

te
 
to

x
ic

ity

M
o
n
ito

rin
g
 
o
f 

to
x
ic

ity
 
le

v
e
ls 

(P
S

P
) 

in
 m

u
ssels 

w
as 

ag
ain

 
co

n
tin

u
ed
 
in
 

1977 
from

 M
arch 

to
 

e
a
rly

 
A

u
g
u
st. 

155 
sam

p
les 

w
ere 

tak
en

. 
Low

 
le

v
e
l 

to
x

ic
ity

 w
as 

d
e
te

c
te

d
 
a
t 

B
udle 

B
ay 

in
 M

ay 
(l8

8
m

u
/l0

0
 

g) 
an

d w
as 

ev
id

en
t 

a
t 

sta
tio

n
s 

b
e­

tw
een 

B
erw

ick 
an

d 
S

carb
o
ro

u
g
h
 by 

th
e 

end 
o
f 

th
e 

m
onth. 

R
ed

car 
ex

ceed
ed
 
th

e 
sa

fe 
le

v
e
l 

l624m
u/lO

O
 

g 
S

a
ltb

u
rn
 

1792m
u/lO

O
 

g 
and 

S
carb

o
ro

u
g

h
 

1020m
u/l00 

g.
T

he 
firs

t 
w

eek 
in
 

Ju
n
e 

W
hitby 

re
g
iste

re
d
 

1544m
u/lO

O
 

g an
d 

S
carb

o
ro

u
g

h
 

970m
u/l00 

g
. 

T
h
e
re

a
fte

r 
to

x
ic

ity
 
o
ccu

rred
 m

aking 
a 

to
ta

l 
o
f 

45 
to

x
ic
 

sam
p

les, 
o
f 

th
e
se
 

8 
ex

ceed
ed
 
th

e
 

sa
fe
 
lim

its 
o
f 

400m
u
/l00 

g.

V
iew

ing 
th

e 
re

su
lts 

from
 
a
li 

sta
tio

n
s 

sam
p
led 

and 
co

m
p

arin
g
 p

h
y

to
p

lan
k

to
n

 
an

d 
to

x
ic
 

o
b
serv

a
tio

n
s 

G
onyaulax w

as 
th

e 
o
n
ly
 

g
en

u
s 

re
p
re

se
n
te

d
 
in
 
a
li 

sta
tio

n
s 

a
t 

th
e
 

tim
e 

w
hen 

to
x
ic

ity
 
reach

ed
 m

axim
um

 
le

v
e
ls.

P
erid

in
iu

m
 

spp 
an

d 
E

x
u
v
ie

lla 
sp 

w
ere 

a
iso

 
p
re

sen
t 

o
fte

n
 
ex

ceed
in

g
 

G
onyaulax 

sp
p
.

G
onyaulax 

an
d P

erid
in

iu
m
 

spp 
d
isap

p
eared

 
as 

to
x
in
 
le

v
e
ls 

d
e
clin

ed
 b

u
t 

E
x
u
v
ie

lla 
sp 

p
e
rsiste

d
.
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S
co

tlan
d

(A
 

D M
cIn

ty
re)

1
. 

S
h
e
llfish

 
and p

u
b
lic 

h
e
a
lth

A 
se

rv
ic

e
 
fo

r 
ad

v
ice 

on p
u
rific

a
tio

n
 

and 
fo

r 
a
n

a
ly

sis 
o
f 

s
h

e
llfis

h
 

and w
ater 

fo
r 

se
le

c
te

d
 p

o
llu

tio
n
 
in

d
ic

a
to

rs 
h

as 
h
een

 m
ain

tain
ed

.

2. 
S

ew
age

S
tu

d
ies 

o
f 

th
e 

e
ffe

c
ts 

o
f 

sew
age 

slu
d

g
e 

dum
ping h

av
e 

h
een

 
co

n
tin

u
ed

, 
D

oth 
on 

th
e 

g
ro

u
n

d
s 

th
em

selv
es, 

an
d 

in
 

ex
p

erim
en

tal 
situ

a
tio

n
s. 

In
 
th

e 
e
x
p
e
ri­

m
en

ts, 
th

e 
ch

an
g

es 
cau

sed
 hy 

sew
age 

slu
d

g
e 

on 
th

e 
sed

im
en

t 
and b

en
th

o
s 

in
 

u
n
d
erw

ater 
e
n
c
lo

su
re

s 
h
av

e 
h

een
 

exam
ined 

and 
th

e 
firs

t 
cy

cle 
o
f 

o
b
se

rv
a
tio

n
s 

co
m

p
leted

.

3. 
M

etals

In
te

rc
a
lih

ra
tio

n
 

S
am

ples 
o
f 

flo
u
r 

(20 
g) 

w
ere 

c
irc

u
la

te
d
 
to
 

18 
la

b
o
ra

to
rie

s
w

ith
in
 

IC
E

S 
c
o
u

n
trie

s 
in
 

Ju
n

e 
1977 

as 
p
a
rt 

o
f 

an 
in

te
r 

co
m

p
ariso

n
 
fo

r 
cadm

ium
 

and 
le

a
d
. 

B
y 

th
e 

end 
o
f 

Jan
u
ary

 
1978 

re
su

lts 
from

 
12 

la
b
o
ra

to
rie

s 
h

ad b
een

 
re

c
e
iv

e
d

. 
T

he 
d

a
ta 

h
av

e 
b
een

 
an

aly
sed

 
an

d 
a 

re
­

p
o

rt 
w

ill 
be 

p
re

se
n
ted

 
to
 

th
e 

a
p

p
ro

p
ria

te
 

W
orking 

G
roup 

in
 M

ay 
1978.

M
o
n
ito

rin
g
 m

etals 
in
 
fish
 

F
o

llo
w

in
g
 
th

e 
co

m
p
letio

n
 
o
f 

an 
e
x
ten

siv
e
 
n
a
tio

n
a
l

su
rv

ey
 
in
 

1976, 
th

e
 

D
A

ES 
la

b
o
ra

to
ry

 h
as 

b
een 

c
o

n
ce

n
tra

tin
g
 

on 
th

o
se 

co
m

m
ercial 

sp
e
cie

s 
show

n 
to
 

c
o
n
tain

 
e
le

v
a
te

d
 
le

v
e
ls 

o
f 

to
x
ic
 
m

e
ta

ls. 
P

a
rtic

u
la

r 
a
tte

n
tio

n
 w

as 
p
aid

 
in
 

1977 
to
 
h

a
lib

u
t, 

com
m

on 
lin

g
, 

b
lu

e 
lin

g
 

and b
lu

e 
w

h
itin

g
 

and 
to
 

th
e 

re
la

tio
n
sh

ip
 

b
etw

een
 

m
ercu

ry
 

le
v
e
ls 

and 
siz

e
, 

w
eig

h
t, 

age 
an

d 
g
eo

g
rap

h
ical 

lo
c
a
tio

n
. 

R
e
su

lts 
on 

th
e 

h
a
li­

b
u
t 

an
d 

on 
a
rse

n
ic
 

h
av

e 
b

een
 

su
b
m

itted
 
to
 

IC
E

S 
(C

.M
. 

1
9
7
7
/E

:39 
and E

;3
S

, 
re

­
sp

e
c
tiv

e
ly

). 
To 

e
v

a
lu

a
te 

th
e
 

u
se 

o
f 

m
u
ssels 

as 
a 

to
o
l 

to_jnonitQ
r. b

ack
g

ro
u

n
d

 
le

v
e
ls 

o
f 

co
n

tam
in

an
ts 

in
 
th

e
 

en
v
iro

n
m

en
t, 

an
 
e
x
ten

siv
e
 

program
m

e 
o
f m

u
ssel 

c
o
lle

c
tio

n
 
alo

n
g
 
th

e 
e
n

tire
 

co
ast 

o
f 

S
co

tlan
d
 

w
as 

c
a
rrie

d
 
o
u
t, 

w
ith

 
em

p
h
asis 

p
la

ce
d
 

on 
th

e
 

m
ajo

r 
e
stu

a
rie

s 
and 

a
rea

s 
o
f 

in
d

u
stria

l 
a
c
tiv

ity
. 

A 
re

p
o
rt 

o
f 

th
is 

w
ork 

w
ill 

be 
su

b
m

itted
 
to
 

IC
E

S 
in
 

1978.

In
 
s
itu

 b
io

a
ssa

y
 
stu

d
ie

s 
In
 

1976 
th

e 
la

b
o
ra

to
ry
 
e
sta

b
lish

e
d
 

a 
se

rie
s 

o
f

m
oored 

cag
es 

c
o
n
ta

in
in

g
 
sp

e
c
ia

lly
 
se

le
c
te

d
 m

us­
se

ls 
in
 
th

e 
F

irth
 
o
f 

F
o
rth

 
to
 

exam
ine 

th
e 

le
v

e
ls 

o
f 

m
ercu

ry
 
in
 

sea w
ater 

co
n
tam

in
ated

 by 
in

d
u

stria
l 

a
c
tiv

ity
. 

T
he 

w
ork w

as 
co

n
tin

u
ed
 
in
 

1977 
and 

show
s 

th
a
t 

th
e 

le
v
e
ls 

o
f m

ercu
ry
 
in
 
th

e 
m

u
ssels 

a
re 

p
ro

p
o

rtio
n

a
l 

to
 

th
e 

le
n
g
th
 

o
f 

ex
p
o
su

re 
tim

e, 
and 

re
fle

c
t 

th
e
 
m

ercu
ry
 
le

v
e
ls 

in
 
th

e
 
w

ater.

A
tm

o
sp

h
eric 

stu
d
ie

s 
M

easurem
ents 

o
f 

th
e 

atm
o
sp

h
eric 

d
e
p

o
sitio

n
 
o
f 

a 
ran

g
e

o
f 

m
etals 

in
 
ra

in
 w

ater m
ade 

a
t 

six
 

sam
p
lin

g
 
s
ite

s
 

ro
u
n
d

 
th

e 
F

irth
 
o
f 

F
o
rth

 w
ere 

co
m

p
leted

 
in
 

1977 
and 

th
e 

re
su

lts 
p
re

sen
te

d
 

to
 

IC
E

S.

T
o
x
ic

ity
 
te

stin
g
 

A num
ber 

o
f 

te
sts 

w
ere 

c
a
rrie

d
 

o
u

t 
on 

b
io

c
id

e
s 

u
sed

 by 
th

e
o
il 

in
d

u
stry

 
to
 
a
id
 
d
e
c
isio

n
s 

on how
 
w

ater 
c
o
n
ta

in
in

g
 
th

e
se

 
su

b
stan

ces 
m

ay 
be 

d
isch

arg
ed
 
in

to
 

th
e 

sea.
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E
x

p
erim

en
tal 

stu
d
ie

s 
D

u
rin

g
 
th

e 
sum

m
er 

o
f 

1977, 
fu

rth
e
r 

ex
p
erim

en
ts 

w
ere

c
a
rrie

d
 

o
u
t 

to
 
in

v
e
stig

a
te
 

th
e 

m
ovem

ent 
o
f 

m
ercu

ry
 
in

 
th

e 
w

ater 
colum

n 
fo

llo
w

in
g
 
its

 
a
d

d
itio

n
 

as 
in

o
rg

an
ic 

m
ercu

ry
. 

T
he 

la
rg

e 
p

la
s
tic

 
b
ag
 
fa

c
ilitie

s
 
a
t 

th
e 

L
och 

Ew
e 

fie
ld
 
sta

tio
n
 w

ere 
u
sed

 
fo

r 
th

is 
w

ork.

4» 
Q

ii

In
 
c
o
lla

b
o

ra
tio

n
 
w

ith
 
T

o
rry

 
R

esearch
 
S

ta
tio

n
, 

a 
v
a
rie

ty
 
o
f 

stu
d
ie

s 
have 

b
een

 
m

ade 
in
 
re

la
tio

n
 
to
 

N
o
rth

 
S

ea 
o
il. 

T
hese 

in
clu

d
e 

d
e
ta

ile
d
 m

easu
rem

en
ts 

o
f 

th
e 

d
istrib

u
tio

n
 
o
f 

se
le

c
te

d
 
o

il 
com

ponents 
am

ong 
th

e 
m

ain 
co

m
partm

en
ts 

o
f 

th
e 

eco
sy

stem
 

(su
rfa

c
e
 

film
, 

w
ater, 

sed
im

en
t, 

b
io

ta
) 

on 
a 

lin
e
 

b
etw

een
 

th
e 

F
irth

 
o
f 

F
o
rth

 
and 

th
e 

F
o
rtie

s 
F

ie
ld

. 
S

tu
d
ies 

h
av

e 
a
iso

 
b
een

 
co

n
tin

u
ed

 
a
t 

S
ullom

 
V

oe, 
w

ith
 
sp

e
c
ia

l 
em

p
h

asis 
on 

th
e 

h
y
d
ro

g
rap

h
y
 
to
 

p
ro

v
id

e 
an 

u
n
d
er­

stan
d
in

g
 
o
f 

th
e 

lik
e
ly
 
d
isp

e
rsa

l 
o
f 

sp
ille

d
 
o
il. 

O
n 

th
e 

ex
p

erim
en

tal 
sid

e
, 

th
e 

p
la

stic
 

b
ag

s 
w

ere 
u
sed

 
to
 

exam
ine 

th
e
 
e
ffe

c
ts 

o
f 

o
il 

on 
p

lan
k

to
n
 

an
d 

fish
 

la
rv

a
e
, 

and 
a
iso

 
to
 

lo
o
k
 
a
t 

th
e 

fa
te
 

o
f 

o
il 

in
 
th

e 
w

ater 
colum

n 
and 

its
 
ra

te
 

o
f 

sed
im

en
tatio

n
 
to
 

th
e 

b
o

tto
m

.

3»_____
W

ork 
a
t 

P
itlo

c
h

ry

T
he 

six
-m

o
n
th

ly
 

su
rv

ey
 
o
f 

o
rg

an
o
ch

lo
rin

e
 
re

sid
u
e
s 

in
 

co
d

, 
w

h
itin

g
, 

p
la

ic
e

 
an

d h
e
rrin

g
 

from
 
th

e 
F

irth
 
o
f 

C
ly

d
e, 

M
oray 

F
irth

, 
F

irth
 
o
f 

F
o
rth

 
and 

L
ing 

o
r 

V
ik

in
g
 

B
an

k
s, 

u
sin

g
 

random
 

sam
ples 

o
f 

fish
 

from
 

co
m

m
ercial 

c
a
tch

e
s, 

w
as 

co
n
tin

u
ed
 
d

u
rin

g
 

1977- 
T

he 
o

n
ly
 
a
rea

 
show

ing 
any 

ev
id

en
ce 

o
f 

a 
change 

in
 

co
n
tam

in
atio

n
 
le

v
e
ls 

w
as 

th
e 

F
irth

 
o
f 

C
ly

d
e, 

w
here 

c
o
n
c
e
n
tra

tio
n
s 

o
f 

DDT 
and 

PC
B 

w
ere 

lo
w

er 
th

an
 
in
 
e
a
rlie

r 
y
e
a
rs 

in
 

co
d

, 
p

la
ic

e
 

an
d h

e
rrin

g
, 

b
u

t 
n
o
t 

in
 

w
h
itin

g
.

H
errin

g
 w

ere 
sam

p
led 

in
 
th

e 
F

irth
 
o
f 

C
lyde 

on 
se

v
e
ra

l 
o

ccasio
n

s 
d
u
rin

g
 

1
9
7
6

, 
th

e
 
in

d
iv

id
u
a
ls 

b
ein

g
 
se

le
c
te

d
 
fo

r 
siz

e
 

and 
sex

 
and 

an
aly

sed
 
in

d
iv

i­
d
u
a
lly

 
fo

r 
d

ie
ld

rin
. 

T
he 

re
su

lts
, 

w
hich

 w
ere 

co
m

p
leted

 
in
 

1977, 
in

d
ic

a
te

d
 

th
a
t 

th
e
re
 

w
as 

a 
d

is
tin

c
t 

seaso
n

al 
tre

n
d
 
in
 
d

ie
ld

rin
 
c
o
n
ce

n
tra

tio
n
s 

in
 m

u
scle 

tissu
e
 

w
hen 

c
a
lc

u
la

te
d
 

on 
a 

lip
id

 b
a
sis, 

b
ein

g
 
a
t 

a m
axim

um
 
o
f 

1
.4

3
 m

s/k
g

 
in
 
A

p
ril 

b
u
t 

b
etw

een
 

0
.5

7
 

and 
O

.6
9
 

m
g/kg b

etw
een

 
Ju

n
e 

and 
S

ep
tem

b
er, 

risin
g

 
ag

ain
 

in
 

O
cto

b
er 

an
d N

ovem
ber. 

T
he 

fa
t 

co
n
ten

t 
w

as 
a
t 

a m
inim

um
 

(2
.6

$
) 

in
 

A
p
ril 

an
d h

ig
h

e
st 

(1
3

.0
-1

4
*

0
$

) 
from

 
Ju

ly
 
to
 

S
ep

tem
b

er. 
T

he 
m

o
b
ilisa

tio
n
 
o
f 

fa
t 

re
se

rv
e
s 

in
 
th

e 
w

in
te

r 
seem

s 
to
 
re

su
lt 

in
 

an 
in

c
re

a
se
 

in
 
th

e
 
d

ie
ld

rin
 

c
o
n
c
e
n
tratio

n
 
in
 
th

e 
rem

ain
in

g
 
fa

t, 
alth

o
u

g
h
 
th

e
re
 

m
ay h

av
e 

b
een

 
som

e 
lo

ss 
from

 
th

e
 
fish

 
a
t 

th
e 

sam
e 

tim
e, 

as 
th

e
 

c
o
n
c
e
n
tratio

n
 
in
 
th

e 
m

u
scle 

tissu
e

 
w

as 
lo

w
est 

in
 
A

p
ril 

(0
.0

3
3
 

m
g
/k

g
). 

M
uscle 

c
o
n
c
e
n
tra

tio
n
s 

show
ed 

a 
tre

n
d

 
upw

ards 
d
u
rin

g
 
th

e 
sum

m
er, 

re
ac

h
in

g
 ab

o
u
t 

O
.O

9 
m

g/kg by N
ovem

ber. 
T

hese 
re

su
lts 

co
n
firm

 
th

a
t 

th
e 

co
n
tam

in
atio

n
 
le

v
e
l 

v
a
rie

s 
w

ith
 
th

e 
tim

e 
o
f 

sam
p­

lin
g
, 

alth
o
u
g
h
 
th

e
re
 
is 

le
ss 

v
a
ria

tio
n
 
o
v
er 

th
e 

p
e
rio

d
 

Ju
n
e-S

ep
tem

b
er 

fo
r 

h
e
rrin

g
. 

T
he 

p
o

s
s
ib

ility
 th

a
t 

d
isch

a
rg

es 
o
f 

th
e
 

co
n

tam
in

an
t 

a
iso

 
v
a
rie

d
 

o
v
er 

th
e
 
p
e
rio

d
 
o
f 

stu
d
y
 

can
n
o
t 

be 
d
isreg

a
rd

e
d
, 

how
ever.

T
he 

h
e
rrin

g
 

sam
p
les 

tak
en
 
in
 
th

e 
sam

e 
a
rea

 
ev

ery
 

sum
m

er 
from

 
1972 

to
 

1975, 
se

le
c
te

d
 
as 

fa
r 

as 
p
o
ssib

le
 

fo
r 

age 
and 

sex
 

and 
an

aly
sed

 
in

d
iv

id
u

a
lly

 
in

 
th

e 
O

ECD 
m

o
n
ito

rin
g
 

program
m

e, 
have 

show
n 

ev
id

en
ce 

o
f 

sig
n

ific
a
n

t 
d

ecreases 
in
 
d

ie
ld

rin
, 

D
D

T, 
an

d PC
B 

o
v
er 

th
is 

p
e
rio

d
. 

T
he 

d
a
ta w

ere 
an

aly
sed

 by 
a 

step
w

ise 
m

u
ltip

le
 
re

g
re

ssio
n
 
p
ro

ced
u
re 

w
hich

 
a
d
ju

sts 
fo

r 
th

e
 

in
flu

e
n

ce 
o
f 

w
eig

h
t, 

le
n
g
th

, 
ag

e 
and 

fa
t 

c
o
n
te

n
t. 

O
u

tlie
rs 

w
hich

 
la

y
 beyond

 
th

e 
a
r­

b
itra

rily
 
se

le
c
te

d
 
lim

its 
o
f 

+36 
w

ere 
re

je
c
te

d
 
b
e
fo

re 
re

g
re

ssio
n
 
a
n
a
ly

sis.
T

he 
dow

nw
ard 

tre
n
d
s 

in
 

PC
B

, 
D

D
T, 

D
D

E, 
TD

E, 
an

d 
d
ie

ld
rin

 w
ere 

a
li 

sig
n
ific

a
n
t
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a
t 

th
e 

I io 
le

v
e
l, 

and 
as 

ex
p
ected

 
th

e 
fa

t 
co

n
ten

t 
w

as 
stro

n
g
ly
 
c
o

rre
la

te
d

 
w

ith
 
o
rg

an
o
ch

lo
rin

e 
c
o
n
c
en

tratio
n
 

(vfo 
sig

n
ific

a
n

c
e
 
le

v
e
l). 

T
h
ere 

w
as 

ev
id

en
ce 

o
f 

a 
w

eak 
c
o

rre
la

tio
n
 
o
f 

PC
B 

w
ith

 
ag

e, 
b
u
t 

no 
sig

n
ific

a
n

t 
c
o

rre
­

la
tio

n
s 

o
f 

any 
re

sid
u
e
s 

w
ith

 w
eig

h
t 

o
r 

le
n

g
th

.

A 
su

rv
ey
 

o
f 

o
rg

an
o
ch

lo
rin

e 
re

sid
u
e
s 

in
 m

u
ssels 

(M
y
tilu

s 
e
d
u
lis) 

sam
pled 

a
t 

o
v
er 

100 
s
ite

s
 

aro
u
n
d
 
th

e 
c
o
a
st 

o
f 

S
co

tlan
d
 w

as 
co

m
p
leted

, 
an

d a 
p

ap
er 

w
ill 

be 
su

b
m

itted
 
to
 

th
e 

C
om

m
ittee 

g
iv

in
g
 

a 
d
e
ta

ile
d
 

acco
u
n
t 

o
f 

th
e 

re
­

s
u

lts. 
B

rie
fly

, 
a 

num
ber 

o
f 

in
d
iv

id
u
a
l 

lo
c
a
tio

n
s 

w
ere 

id
e
n
tifie

d
 w

here 
th

e 
c
o
n
c
e
n
tra

tio
n
s 

o
f 

d
ie

ld
rin

, 
B

B
T, 

an
d PC

B 
w

ere 
sig

n
ific

a
n
tly

 
above 

th
e 

g
en

eral 
b

ack
g

ro
u

n
d
 
le

v
e
l, 

and 
th

e 
c
o

n
c
en

tratio
n
 
ran

g
es 

m
o
stly

 
sp

an
n
ed
 
th

re
e

 
o
rd

e
rs 

o
f m

ag
n
itu

d
e. 

S
ev

eral 
o
f 

th
e 

lo
c
a
tio

n
s 

w
ere 

a
lre

ad
y
 
reco

g
n

ised
 
as 

p
o
llu

te
d
, 

b
u
t 

som
e 

new
 
s
ite

s
 

o
f 

co
n
tam

in
atio

n
 

w
ere 

id
e
n
tifie

d
 
as 

a 
re

su
lt 

o
f 

th
e 

su
rv

ey
.

T
he 

a
n

a
ly

sis 
o
f 

a 
la

rg
e
 

num
ber 

o
f 

g
rey

 
se

a
l 

(H
alich

o
eru

s 
g
ry

p
u
s) 

o
rg

an
s 

and 
tissu

e
s 

o
b

tain
ed
 

from
 

a 
w

ide 
ag

e 
ran

g
e 

o
f 

se
a
ls 

d
u

rin
g
 
a 

c
u

ll 
on 

th
e 

F
arn

e 
Isla

n
d
s 

in
 

1975 
w

as 
co

m
p

leted
 
fo

r 
b
o
th
 h

eav
y
 m

etals 
and 

o
rg

an
o
ch

lo
- 

rin
e
s. 

A 
re

p
o
rt 

g
iv

in
g
 th

e
 
re

su
lts 

w
ill 

be 
su

b
m

itted
 
to
 

th
e
 

C
om

m
ittee.

U
.S

.A
.

(j 
B 

P
earce)

U
N

ITED
 

STA
TES 

M
ARINE 

PO
LLU

TIO
N
 

STU
D

IES; 
N

orthw
est A

tlan
tic

E
x
ten

siv
e 

ex
p
erim

en
tal 

and 
fie

ld
 research

 concerned w
ith m

arine 
p
o
llu

tio
n
 w

as 
conducted betw

een 
C

ape 
H

atteras 
and 

th
e 

C
anadian boundary 

d
u
n
n
g
 
th

e p
erio

d
 Jan

u
ary 

1977-F
ebruary 

1978. 
A

s noted 
in
 
la

st y
ear’s 

com
m

ittee 
re

p
o
rt, 

th
e 

B
ureau o

f 
L

and M
anagem

ent 
(B

LM
), 

U
. 

S. 
D

epartm
ent o

f 
In

te
rio

r, 
funded 

a 
co

n
tin

u
in

g
 

stu
d

y o
f 

th
e M

iddle A
tlan

tic 
B

ight 
in 

a
n

tic
ip

atio
n
 
o
f 

ex
p
lo

rato
ry
 o

il 
d

rillin
g
 

and ev
en

tu
al p

ro
d
u
ctio

n
. 

The 
o

b
jectiv

es 
of 

th
e 

in
v
estig

atio
n
s w

ere 
g

iv
en in

 th
e 

com
m

ittee 
rep

o
rt 

fo
r 

1976-7.E
lem

ents 
o
f 

th
e V

irg
in

ia 
In

stitu
te
 o

f M
arine 

S
cience 

(V
IM

S) 
ana th

e 
N

ational. 
M

arine 
F

ish
eries 

S
erv

ice 
(N

M
FS), 

N
atio

n
al 

O
ceanic 

and A
tm

ospheric 
A

d
m

in
istratio

n
 

(NOAA), w
ere 

in
v
o
lv

ed 
in
 th

e 
BLM

 stu
d
y d

u
rin

g
 

1977-8.

R
esearch conducted by V

IM
S 

under th
e 

d
irec

tio
n
 of 

D
r. 

D
. 

F
. 

B
oesch 

focused 
on 

th
e 

co
n

tin
en

tal 
sh

elf 
and 

slo
p
e 

o
f 

th
e 

M
iddle 

A
tlan

tic 
B

ight 
and 

th
e 

C
hesapeake 

B
ay 

estu
arin

e 
system

. 
O

ffsh
o

re 
research

 
in

clu
d
ed

 
stu

d
ies 

of 
th

e 
d
istrib

u
tio

n
, 

sedim
ent re

la
tio

n
sh

ip
s, 

and 
com

m
unity 

stru
c
tu

re 
of 

bottom
 

feedin
g
 
fish

e
s, 

larg
e 

in
v
erteb

rates 
(cap

tu
red by 

d
red

g
e), 

m
acrobenthos 

(sam
pled by g

rab
), 

m
eiobenthos 

and 
fo

ram
in

ifera.
The 

ex
isten

ce 
o
f 

a unique 
sh

elf break 
com

m
unity w

as 
d
isco

v
ered

. 
The 

d
istrib

u
tio

n
 o

f benthos 
on th

e 
co

n
tin

en
tal 

sh
e
lf w

as 
found 

to
 

be 
a 

m
osaic 

resp
o
n

se 
to
 
th

e 
com

plex 
topography o

f 
th

e 
sh

elf. 
C

om
m

unities o
f 

m
acro- 

and m
eiobenthos 

in
 
to

p
o
g
rap

h
ic 

sw
ales 

are v
ery d

istin
c
t 

from
 

th
o

se on rid
g

es 
and 

th
e m

ore 
exposed 

co
arser 

sand b
o

tto
m

s. 
C

oncurrent 
in

v
estig

atio
n

s 
o
f 

trace m
etals 

and petroleum
 hydrocarbons 

in
 

sedim
ents 

and b
en

th
ic 

in
v
erteb

rates 
show

ed 
th

a
t 

th
e 

areas 
in
 w

hich o
ffsh

o
re 

o
il 

and gas developm
ent 

is 
im

m
inent 

are 
re

la
tiv

e
ly

 p
ristin

e
. 

P
redom

inant 
hydrocarbons 

are 
o
f 

a p
y
ro

ly
tic 

o
rig

in
 

and 
have 

ap
p

aren
tly

 been carried
 

seaw
ard, 

in
 

th
e 

atm
osphere.
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The 
e
ffe

c
ts 

on th
e b

en
th

o
s 

o
f 

sev
ere 

hypoxia 
(low

 d
isso

lv
ed

 oxygen) 
w

hich o
ccu

rred 
on th

e 
in

n
er 

sh
elf 

o
ff 

N
ew
 Jersey

 w
ere 

in
v

estig
ated

 by 
V

IM
S 

and 
th

e 
NM

FS 
and 

th
e 

reco
v
ery

 p
ro

cess w
as 

fo
llo

w
ed

. 
P

o
p

u
latio

n
s 

o
f 

echinoderm
s 

and 
cru

stacean
s w

ere v
irtu

a
lly

 elim
in

ated
 

in
 
areas w

hich 
had 

ex
p

erien
ced

 th
e 

anoxia 
in
 

1976. 
A

lthough 
som

e 
sp

ecies o
f m

ollusks 
and 

an
n
elid

s 
w

ere 
affected

, 
o
th

er 
sp

ecies 
su

rv
iv

ed
. 

V
IM

S 
sc

ie
n
tists 

rep
o
rted

 th
a
t 

sp
ecies w

ith p
lan

k
to

n
ic 

larv
ae 

q
u

ick
ly
 reco

lo
n
ized

 
in 

affected
 
areas, 

b
u
t 

th
o
se w

ith
o
u
t p

lan
k
to

n
ic d

isp
ersa

l, 
p
a
rtic

u
la

rly
 

th
e p

eracarid
 cru

stacean
s, 

i.e
. 

am
phipods 

and 
iso

p
o
d
s, 

had n
o
t 

reco
v
ered

 
a
fte

r one 
y
ear. 

O
ther 

sp
ecies, 

in
clu

d
in

g
 tw

o p
o
ly

ch
aetes 

and a 
cerian

th
id
 anem

one, 
o

ccu
rred

 o
p
p
o
rtu

n
istica

lly
 
a
fte

r 
th

e 
d
istu

rb
an

ce. 
R

ecovery 
from

 th
e 

d
istu

rb
an

ce 
w

as 
aiso

 
in

v
estig

ated
 by V

IM
S 

by fo
llo

w
in

g
 

recru
itm

en
t 

in
 
azo

ic 
sedim

ents p
laced

 on 
th

e 
o
u
ter 

sh
e
lf. 

S
urface 

d
w

ellin
g
 m

acrobenthos, 
in

clu
d
in

g
 
th

e 
d
iv

erse p
o
p
u
latio

n
s o

f tu
b
e­

d
w

ellin
g
 

am
phipods, 

rep
o
p
u
lated

 w
ith

in
 

a 
few

 w
eeks b

u
t rep

o
p
u
latio

n
 by

m
ore 

d
eep

ly burrow
ing 

form
s 

lag
g
ed

. 
The 

o
p
p
o
rtu

n
istic 

C
ap

itella 
c
a
p
ita

ta
, 

w
hich u

su
ally

 
is 

n
o
t 

found 
in
 
th

e 
area, 

estab
lish

ed
 q

u
ick

ly
 in

 
th

e 
azo

ic 
sed

im
en

ts.

R
esearch on C

hesapeake 
B

ay m
acrobenthos w

as 
co

n
tin

u
ed

 by V
IM

S 
sc

ie
n
tists, 

fo
cu

sin
g
 

in
 th

e 
low

er Y
ork 

R
iver estu

ary
. 

S
tu

d
ies 

o
f 

th
e 

lo
n
g
-term

 dynam
ics 

of m
ud-bottom

 m
acrobenthic 

com
m

unities 
co

n
tin

u
ed

. 
O

ther 
in

v
estig

atio
n

s 
docum

ented 
th

e 
e
ffe

c
ts 

o
f p

etro
leu

m
 co

n
tam

in
atio

n
 

o
f 

sedim
ents 

n
ear 

an o
il re

fin
e
ry

 on th
e m

acrobenthos.

P
erso

n
n

el 
o
f 

th
e 

Sandy H
ook L

ab
o
rato

ry
, 

N
o
rth

east F
ish

eries 
C

en
ter, 

N
M

FS, 
w

orked up h
isto

ric
a
l 

(1974) 
b
en

th
ic 

sam
ples 

collected 
from

 sta
tio

n
s 

in
 
areas proposed 

fo
r o

il 
ex

p
lo

ratio
n
 

and developm
ent. 

The 
re

su
ltin

g
 

b
en

th
ic d

ata are b
ein

g used 
in
 m

u
ltiv

ariate 
an

aly
ses to

 re
la

te
 
b

en
th

ic 
com

m
unity 

stru
c
tu

re
 
to
 

sedim
ent 

ty
p
e, 

heavy m
etals 

in
 

sedim
ent and o

th
er 

fa
cto

rs. 
T

he 
d

ata and an
aly

ses p
ro

v
id

e 
a benchm

ark 
fo

r m
ore 

recen
t 

b
en

th
ic 

stu
d
ies 

in
 
areas proposed fo

r o
il developm

ent.

T
he 

C
ollege 

o
f M

arine 
S

cien
ces, 

U
n
iv

ersity
 o

f D
elaw

are, 
conducted 

stu
d
ies 

in
 

D
elaw

are 
B

ay and 
th

e M
iddle A

tlan
tic B

ight o
ff 

th
e 

B
ay as 

w
ell 

as 
a
t 

th
e 

G
eorges 

B
ank. 

S
tu

d
ies 

in
 D

elaw
are 

B
ay em

phasized 
seaso

n
al 

changes 
in
 

feed
in

g
 ty

p
es 

o
f b

en
th

ic 
organism

s 
a
t 

areas proposed 
fo

r 
o
il 

tan
k

er 
lig

h
te

rin
g

. 
It w

as 
found 

th
a
t 

fin
e
r 

sedim
ents w

ere 
dom

inated 
seaso

n
ally

 by d
ep

o
sit 

feed
ers; 

co
arser 

sedim
ents 

co
n
tain

ed
 

b
o
th
 d

ep
o

sit 
and 

su
sp

en
sio

n 
feed

ers. 
D

elaw
are p

erso
n
n
el w

ere 
aiso

 
in

v
o
lv

ed
 w

ith
 an in

v
estig

atio
n
 o

f 
seaso

n
al 

flu
c
tu

atio
n
s 

o
f b

en
th

ic 
assem

blages 
a
t 

site
s proposed 

fo
r 

larg
e 

ocean o
u
tfa

lls 
fo

r w
astes.

B
io

lo
g
ists 

(p
lan

k
to

lo
g
ists) 

a
t 

th
e 

U
n
iv

ersity
 of 

D
elaw

are 
in

v
estig

ated
 

a m
ajor 

fro
n
ta

l 
system

 
in
 w

aters 
o
f 

low
er D

elaw
are 

B
ay 

and 
th

e 
ad

jo
in

in
g
 
co

n
tin

en
tal 

sh
e
lf, 

as 
a m

odel 
illu

stra
tin

g
 
th

e 
ro

le 
such 

zones 
can p

lay
 
in
 co

n
cen

tratin
g
 
trace m

etals 
and m

aking 
them

 av
ailab

le 
to
 
en

train
ed

 organism
s. 

R
elativ

e 
to
 
th

is 
system

, 
re

su
lts 

rev
ealed

 
th

a
t 

h
ig

h
 
co

n
cen

tratio
n
s 

o
f 

zin
c, 

cadm
ium

 and 
copper o

ccu
rred

 
in
 th

e 
d
is­

so
lv

ed 
fra

ctio
n
 

and 
th

ese 
could 

be 
traced

 to
 
th

e p
a
rtic

u
la

te
 
fractio

n
 

and 
re

la
ted

 
to
 
elev

ated
 

co
n

cen
tratio

n
s 

in
 

zooplankton tissu
e
. 

Z
oo­

p
lan

k
to

n
 

and 
selected

 m
acrobenthic organism

s 
w

ere 
aiso

 
co

llected
 

from
 

G
eorges 

B
ank 

in
 

th
e 

N
orth A

tlan
tic O

cean. 
In
 g

en
eral, 

an
aly

ses 
of 

zooplankton 
and m

acrobenthic p
o
p
u
latio

n
s 

rev
eal 

larg
e g

eo
g
rap

h
ic v

a
ri­

atio
n
s w

ith g
en

erally
 h

ig
h
er 

co
n
cen

tratio
n
s 

of 
seven m

etals 
o

ccu
rrin

g
 

a
t 

n
earsh

o
re 

sta
tio

n
s 

as w
ell 

as 
asso

ciated
 w

ith
 
th

e 
sh

elf-slo
p

e 
fro

n
ta

l 
system

.
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T
he M

arine 
E

cosystem
s A

n
aly

sis 
(M

ESA
), 

N
ew
 Y

ork B
ig

h
t P

ro
ject, 

NCAA, 
com

pleted m
uch o

f 
its

 
fie

ld
 w

ork 
in
 

1977 
and has 

com
m

enced 
sy

n
th

esizin
g

 
o

b
serv

atio
n
s 

acro
ss 

d
isc

ip
lin

a
ry
 
lin

e
s. 

S
tu

d
ies 

have 
em

phasized: 
1) 

th
e

cy
clin

g
 
o
f 

carb
o

n
, 

oxygen, 
and n

itro
g
en
 
in
 
th

e 
B

ig
h

t 
(rela

tiv
e
 
to
 p

lan
kto

n
 

dynam
ics 

and 
oxygen d

ep
letio

n
 
e
v

e
n

ts), 
2) 

id
e
n
tific

a
tio

n
 and m

easurem
ent 

o
f 

th
e m

ost 
sig

n
ific

an
t 

contam
inants 

in
 

th
e 

B
ig

h
t, 

3) 
th

e 
cum

ulative 
e
ffe

c
ts o

f en
v
iro

n
m

en
tal 

stre
ss, 

and 
4) 

th
e 

tran
sp

o
rt p

a
ttern

s 
of 

d
isso

lv
ed
 

and p
a
rtic

u
la

te
 m

aterials. 
Such 

stu
d
ies 

are 
e
sse

n
tia

l 
in

 
u
n
d
erstan

d
in

g
 
th

e 
1976 

anoxia problem
. 

A p
an

el o
f 

ex
p
erts has 

com
piled 

av
ailab

le 
in

fo
rm

atio
n
 

to 
docum

ent th
e p

ro
b

ab
le 

sig
n

ifican
ce 

o
f 

contam
­

in
an

ts 
in
 
th

e 
B

ight 
from

 th
e 

stan
d
p

o
in

ts o
f p

u
b
lic h

ealth
 and ecosystem

 
im

p
acts. 

S
ev

eral 
consequences 

o
f 

environm
ental 

stre
ss 

have been docu­
m

ented and e
ffo

rts m
ade 

to
 
re

la
te
 

som
e p

a
rtic

u
la

r 
stre

ss 
resp

o
n
ses 

to
 

th
e
ir 

cau
ses. 

A d
iag

n
o
stic m

odel 
of 

cu
rren

t 
tran

sp
o

rt has 
been p

a
rtia

lly
 

ev
alu

ated
. 

W
ork has begun to

 
ch

aracterize 
th

e 
co

n
d
itio

n
s under w

hich 
fin

e 
sedim

ents 
are 

resuspended by bottom
 cu

rren
ts. 

Such 
stu

d
ies w

ill 
be 

of 
im

portance 
in
 assessin

g
 
th

e 
im

pacts o
f 

larg
e 

sc
a
le

, 
o
ffsh

o
re 

ex
cav

atio
n
 o

f m
arine 

ag
g

reg
ates 

and o
th

er m
in

eral 
reco

v
ery

 
a
c
tiv

itie
s, 

on 
liv

in
g
 m

arine 
reso

u
rces. 

S
c
ien

tists 
of 

th
e 

Sandy H
ook L

ab
o

rato
ry

,
N

M
FS, 

p
ro

v
id

ed
 
sig

n
ific

an
t p

o
rtio

n
s 

o
f d

ata to
 be 

used 
in
 M

ESA 
sy

n
th

eses.

E
xperim

ental 
research

 
in
 
th

e 
fie

ld
 and 

lab
o
rato

ry
 has 

been 
em

phasized by p
erso

n
n
el 

of 
th

e 
U

. 
S. 

E
nvironm

ental 
P

ro
tectio

n
 A

gency 
(E

PA
), 

E
nvironm

ental 
R

esearch L
ab

o
rato

ry
, 

N
arrag

an
sett, 

R
hode 

Islan
d
 

(E
R

L
-N

).
T

he 
ER

L-N
 M

arine 
E

cology R
esearch L

ab
o

rato
ry 

(M
ER

L), 
to

g
eth

er w
ith

 an 
inhouse 

ER
L-N

 
stu

d
y
 on m

icrocosm
s, 

is 
attem

p
tin

g
 
to
 d

u
p

licate 
re

a
l 

eco­
system

 
stre

sse
s 

in
 

sm
all 

and m
id

-scale, 
ex

p
erim

en
tal 

en
clo

sed
 
estu

arin
e 

sy
stem

s. 
O

perated by 
a m

u
lti-d

isc
ip

lin
ary

, 
m

u
lti-in

stitu
tio

n
a
l 

co
n

so
r­

tium
, 

M
ERL has 

sp
en

t m
ost o

f 
th

is 
y

ear 
im

plem
enting 

and 
te

stin
g
 

th
e 

system
s 

fo
r accu

rate m
im

icry o
f p

h
y

sical, 
chem

ical 
and b

io
lo

g
ical 

phenom
ena. 

A d
ev

ice 
to
 
o
b
serv

e, 
m

easure, 
and 

an
aly

ze 
th

e m
otion o

f 
organism

s 
as 

it 
is 

a
lte

red
 by environm

ental 
p
o
llu

tan
t exposure 

has been 
developed 

and 
is undergoing 

te
stin

g
 

as 
a m

eans 
to
 d

e
te

c
t 

su
b
leth

al 
p
o
llu

tan
t 

e
ffe

c
ts. 

C
alled

 
"B

ugw
atcher", 

th
e 

d
ev

ice 
co

n
sists 

o
f 

a 
te

le
v
isio

n
 

scan
n
er 

com
puterized 

to
 
d
etect and 

an
aly

ze 
2-dim

ensional 
m

otion 
fo

r 
sta

tistic
a
lly

 
sig

n
ific

a
n
t changes 

in
 d

ire
c
tio

n
, 

v
e
lo

city
, 

and 
an

g
u
lar v

e
lo

city
. 

It 
is used 

in
 co

n
tro

lled
, 

ex
p

erim
en

tal 
exposure 

sy
stem

s.

M
ussel W

atch, 
a program

 o
f m

o
n
ito

rin
g
 b

io
lo

g
ical 

resp
o
n
ses 

to
 

chem
ical p

o
llu

ta
n
ts, 

has 
becom

e 
in

tern
a
tio

n
al 

in
 

scope 
th

is 
y
ear. 

T
he 

U
. 

S. 
p
o
rtio

n
 o

f 
th

e program
, 

o
p
erated

 by ER
L-N

, 
has m

easured 
c
h
lo

ri­
n

ated
 

h
y
d
ro

carb
o

n
s, 

petroleum
 h

y
d
ro

carb
o
n
s, 

tran
su

ra
n

ic
s, 

and 
heavy 

m
etals 

in
 m

ussels 
o
r o

y
sters 

a
t 

100 
sta

tio
n
s 

around th
e 

co
astlin

e 
of 

th
e 

co
n

tin
en

tal U
. 

S. 
CEAS 

(C
o
astal 

E
cosystem

 A
n
aly

sis 
S

u
rv

ey
), 

in
itia

te
d
 
th

is 
y
ear, 

w
as 

d
esig

n
ed
 
to
 
in

te
g
ra

te 
clo

sely
 w

ith 
th

e 
N

atio
n
al 

M
arine 

F
ish

eries 
S

erv
ice's 

O
cean P

u
lse program

. 
It trac

es p
o
llu

tio
n

 
e
ffe

c
ts 

upon b
io

ta and 
sedim

ents 
from

 
th

e headw
aters 

o
f 

an 
estu

ary
 o

u
t 

to
 
th

e 
open ocean, 

and has 
d
ire

c
t 

ap
p
licatio

n
 
to
 dom

estic 
and 

in
d

u
stria

l 
w

aste 
d
isp

o
sal p

erm
ittin

g
 
a
c
tiv

itie
s 

o
f 

EPA as w
ell 

as 
d
red

g
in

g
 and 

fillin
g
 p

erm
its 

issu
ed

 by th
e 

A
rm

y C
orps 

of 
E

n
g

in
eers.
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S
c
ien

tists 
a
t 

th
e 

NM
FS 

M
ilfo

rd 
(C

onnecticut) 
L

ab
o

rato
ry

, 
have 

co
n
tin

u
ed th

e
ir 

research
 to

 
a
sce

rtain
 
th

e 
su

b
leth

al 
e
ffe

c
ts 

o
f heavy 

m
etals on 

la
rv

a
l 

and ad
u
lt 

sh
e
llfish

 and 
fin

fish
. 

U
sing p

h
y

sio
lo

g
ical 

and b
io

ch
em

ical m
easurem

ents o
b
tain

ed
 in

 co
n

stan
t 

flow
 d

ilu
te

r aq
u
aria, 

th
ey

 have 
estab

lish
ed

 p
h
y
sio

lo
g
ical 

resp
o

n
ses 

to
 

low
 lev

els o
f heavy 

m
etals. 

M
easurem

ents m
ade 

a
t th

e 
NM

FS 
N

arrag
an

sett, 
R

hode 
Islan

d
, 

L
ab

o
rato

ry have 
rev

ealed
 
th

e 
e
ffe

c
ts 

o
f 

o
il 

on 
la

rv
a
l 

and 
ju

v
en

ile 
fin

fish
. 

B
eh

av
io

ral 
research

 
conducted 

a
t 

th
e 

NM
FS 

Sandy H
ook L

aboratory 
resu

lted
 
in
 
sig

n
ific

a
n
t 

fin
d
in

g
s 

in
 
reg

ard
 
to
 

changes 
in
 
th

e 
b
eh

avio
r of 

m
acro

cru
stacean

s 
and 

fin
fish

, 
as m

ediated
 by tem

p
eratu

re 
change 

and 
p

etro
leu

m
.

In
 th

e G
uii o

f M
aine 

th
e U

. 
S. 

F
ish

 
and W

ild
life 

S
erv

ice 
(FW

S) 
is 

conducting 
a 

stu
dy

 to
 develop 

a h
o
listic

 u
n
d
erstan

d
in

g
 
o
f 

th
e M

aine 
co

astal 
ecosystem

 
from

 C
ape 

E
lizab

eth
 

(P
o
rtlan

d
) 

to
 
th

e 
C

anadian b
o
rd

er. 
The 

concept 
is 

to
 

assem
ble 

and p
resen

t a
li 

ex
istin

g
 

in
fo

rm
atio

n
 d

escrib
in

g
 

how
 th

e 
co

astal 
ecosystem

 
fu

n
ctio

n
s 

as 
a w

hole. 
T

ypes o
f 

in
fo

rm
atio

n
 
to

 
be 

in
clu

d
ed
 
are 

b
io

lo
g
ic

a
l, 

c
lim

a
tic

, 
socioeconom

ic, 
h

y
d

rog
raph

ic, 
g

eo
lo

g
ic, 

geochem
ical 

and o
th

er d
ata w

hich re
la

te
 
to
 n

atu
ral 

changes 
and 

m
an-induced 

stre
ss. 

T
he 

ch
aracterizatio

n
 w

ill 
be p

resen
ted

 
in
 a

tla
s 

form
 w

ith 
su

p
p
o
rtin

g
 n

a
rrativ

e
s. 

The 
in

te
n

t 
is 

to
 p

ro
v
id

e 
a b

e
tter 

u
n
d
erstan

d
in

g
 o

f 
eco

lo
g
ical 

re
la

tio
n

sh
ip

s 
to
 people m

aking reso
u
rce 

m
anagem

ent d
ecisio

n
s 

a
ffe

c
tin

g
 
fish

 and w
ild

life 
reso

u
rces. 

A te
st 

ch
aracterizatio

n
 
o
f 

th
e 

K
ennebec-S

heepscot e
stu

a
rie

s w
as 

com
pleted 

in
 

M
arch. 

M
ethods developed by th

is 
te

st w
ill 

be 
ap

p
lied

 to
 
th

e 
e
n

tire
 

stu
d

y 
area.

D
uring 

1977 
th

e 
N

o
rth

east F
ish

eries 
C

enter 
im

plem
ented 

its
 new

 
environm

ental 
assessm

en
t program

, 
O

cean P
u
lse. 

T
his program

 is designed 
to
 
in

te
g
ra

te 
and 

co
o
rd

in
ate 

th
e 

co
astal 

and m
arine 

environm
ental 

assess­
m

ent 
a
c
tiv

itie
s 

o
f 

NM
FS w

ith
 th

o
se 

o
f o

th
er 

fed
eral 

ag
en

cies 
and 

u
n
iv

e
rsitie

s. 
The 

O
cean P

u
lse program

 em
phasizes 

ex
ten

siv
e 

cru
ises 

d
u

rin
g
 w

hich p
h

y
sio

lo
g

ists, 
b
io

ch
em

ists, 
p
ath

o
b
io

lo
g
ists, 

g
e
n
e
tic

ists, 
eco

lo
g

ists 
and b

eh
av

io
ral 

sc
ie

n
tists perform

 stan
d
ard

 m
easurem

ents 
at 

selected
 

sam
pling 

stra
ta

. 
T

he 
sam

pling 
stra

ta
 in

clu
d
e 

areas know
n 

to
 

be 
h
eav

ily
 im

pacted by 
contam

inants 
as w

ell 
as p

o
rtio

n
s 

o
f 

th
e 

sh
elf 

th
a
t 

are p
ristin

e
 
o
r 

re
la

tiv
e
ly
 free 

of p
o
llu

tio
n
. 

T
hree O

cean P
ulse 

cru
ises 

have 
alread

y
 been conducted 

to
 

th
e 

D
eepw

ater 
D

um
psite 

106 
lo

cated
 

ap
p
ro

x
im

ately 
175 

k
ilo

m
eters 

seaw
ard 

from
 N

ew
 Y

ork H
arbor. 

D
ata 

from
 th

ese 
cru

ises 
are 

b
ein

g w
orked up 

fo
r 

rep
o
rts 

and p
u

b
licatio

n
s.

T
J.S

.S
.R

.

(S 
A P

a
tin

)

N
o 

re
le

v
a
n
t 

in
fo

rm
a
tio

n
 
a
v
a
ila

b
le

.




