
In
te

rn
a
tio

n
a
l 

C
o
u
n
cil 

fo
r 

th
e 

E
x

p
lo

ra
tio

n
 
o
f 

th
e
 

S
ea

C
.M

.1
9
7
l/L

il 

A
d
m

in
istrativ

e 
R

ep
o
rt

C
O

M
ITE IJU

 PLA
N

CTO
N

p
a
r 

M
.-L

. 
P

u
rn

e
stin

B
elgium

 

(R
. 

D
e 

C
lerck

)

S
tu

d
ies 

on 
zo

o
- 

and p
h
y

to
p

lan
k

to
n
 
d
istrib

u
tio

n
 o

ff 
th

e 
B

elg
ian

 c
o
a
st 

w
ere m

ade, 
e
sp

e
c
ia

lly
 in

 re
la

tio
n
 
to
 
th

e
 
d
isp

o
sa

l 
o
f 

d
o
m

estic 
and 

in
d
u
stria

l 
w

aste w
a
ters.

C
anada

(L
.M

. 
D

ick
ie)

C
an

ad
ian

 p
lan

k
to

n
 re

se
a
rc

h
e
s 

h
av

e 
b
een

 m
o

stly
 co

n
cern

ed
 w

ith
 

p
ro

b
lem

s 
o
f 

dynam
ics 

in
 
th

e 
c
o
a
sta

l 
zo

n
e. 

T
o 

a
sse

ss 
th

e
 
"b

io
lo

g
ic

a
l 

en
erg

y
 b

u
d

g
et" 

o
f 

a w
a
te

r body an
 
in

te
n

siv
e
 

sam
p
lin

g
 
stu

d
y
 
o
f 

th
e 

p
ro

d
u
c
tio

n
, 

ex
p
o
rt 

an
d g

ra
zin

g
 
o
f 

th
e
 
p

h
y

to
p

lan
k

to
n
 
in
 
a 

sm
all m

arin
e 

c
o
a
sta

l 
b
a
sin

 w
as 

co
n
d
u
cted

 
o

v
er a 

2
5
-h

o
u
r p

e
rio

d
 

(M
arin

e E
co

lo
g

y
 

L
ab

o
rato

ry
, 

B
ed

fo
rd
 
In

s
titu

te
). 

I
t 

w
as 

fo
u
n
d
 
th

a
t 

58$ 
o
f 

th
e 

p
ro

d
u
c
tio

n
 
(ll$

 o
f 

th
e 

to
ta

l 
stan

d
in

g
 cro

p
) 

w
as 

lo
s
t 

from
 
th

e 
b

a
sin

 by 
ex

ch
an

g
e w

ith
 
th

e
 

se
a, 

an
d 

34$ w
as 

consum
ed by 

zo
o
p
lan

k
to

n
 g

ra
z
in

g
.

T
he 

b
io

lo
g

ic
a
l 

b
u
d
g
et 

b
alan

ced
 
to
 
w

ith
in
 a few

 p
e
rc

e
n

t, 
u
sin

g
 
th

e 
m

easu
red

 ra
te

s 
o
f 

g
ra

z
in

g
 

an
d 

ex
p
o
rt 

to
g

e
th

e
r w

ith
 th

e
 

sm
all m

easu
red

 
n
e
t 

ch
an

g
e 

in
 
to

ta
l 

stan
d
in

g
 
sto

ck
. 

H
ow

ever, 
th

e 
ex

ch
an

g
e ...m

echanism
s 

w
ere 

d
iffe

re
n

t 
from

 
e
x
p
e
c
ta

tio
n
. 

A
s 

th
e 

tid
e
 

ch
an

g
ed

, 
th

e
re
 

w
ere 

la
rg

e
 

v
a
ria

tio
n
s 

in
 
c
o

n
c
e
n

tra
tio

n
s 

cf c
h
lo

ro
p
h
y
ll 

and 
zo

o
p
lan

k
to

n
 
a
t 

th
e
 m

outh 
o
f 

th
e 

b
a
sin

. 
B

ut 
o

n
ly
 

35$ o
f 

th
e
 
p
h
y
to

p
lan

k
to

n
 
ex

p
o
rt w

as 
a
sso

c
ia

te
d

 
w

ith
 
th

e 
m

easu
red

 m
ean flo

w
. 

T
he 

m
ajo

r p
a
rt, 

65$
, 

w
as 

a
sso

c
ia

te
d
 w

ith
 

flu
c
tu

a
tio

n
s 

in
 
th

e
 
flo

w
. 

V
irtu

a
lly

 a
li 

th
e
 

zo
o
p
lan

k
to

n
 
ex

p
o
rt w

as 
a
sso

c
ia

te
d
 w

ith
 flu

c
tu

a
tio

n
s 

in
 th

e
 
flo

w
. 

T
h
is 

im
p
lies 

th
a
t 

v
ery

 
se

rio
u
s 

e
rro

rs 
w

ould h
av

e 
b
een

 m
ade 

if
 

ex
ch

an
g
es 

h
ad

 b
een

 
c
a
lc

u
la

te
d

 
fro

m
 d

a
ily

 m
ean 

tra
n

sp
o

rt 
an

d 
d
a
ily

 m
ean p

lan
k
to

n
 
c
o
n
c
e
n
tra

tio
n
s. 

T
h
is 

re
su

lt 
illu

s
tra

te
s
 
th

e 
im

p
o
rtan

ce 
o
f v

a
ria

b
ility

 
stu

d
ie

s 
fo

r 
th

e
 p

ro
p

er 
e
stim

a
tio

n
 
o
f b

io
lo

g
ic

á
lb

u
d
g
e
ts 

o
r p

ro
d

u
c
tiv

ity
 
in

 m
arin

e 
w

ater b
a
sin

s.

In
 F

eb
ru

ary
 

1
9

7
0

, 
th

e
 
o

il-ta
n

k
e
r 

"A
rrow

" 
w

as 
w

reck
ed
 
in
 

C
hedabucto 

B
ay, 

N
ova 

S
c
o
tia

, 
re

le
a
sin

g
 

som
e 

IO
 

000 
to

n
s 

o
f B

unker 
C 

o
il 

in
to
 

th
e 

w
a
ter. 

W
ave 

a
c
tio

n
 

on 
th

e
 

co
n

tam
in

ated
 
sh

o
re

-lin
e
 

an
d 

on 
su

rfa
c
e 

film
s, 

to
g
e
th

e
r w

ith
 
stro

n
g
 m

ix
in

g
 u

n
d
er n

e
a
rly

 a
rc

tic
 
iso

th
e
rm

a
l 

c
o

n
d

itio
n

s, 
d
istrib

u
te

d
 m

uch 
o
f 

th
e
 

d
en

se 
o
il 

th
ro

u
g
h
o
u
t 

th
e
 w

a
te

r 
colum

n 
as 

sm
all 

p
a
rtic

le
s. 

S
tu

d
ies 

(M
arin

e 
E

co
lo

g
y
 L

ab
o
rato

ry
) 

show
ed 

th
a
t 

th
e 

siz
e
- 

ran
g
e 

o
f 

a h
ig

h
 p

ro
p

o
rtio

n
 
o
f 

th
e 

p
a
rtic

le
s 

w
as 

w
ith

in
 
th

a
t 

o
f 

n
a
tu

ra
l 

zo
o
p
lan

k
to

n
 fo

o
d
 

and 
th

a
t 

o
il 

p
a
rtic

le
s w

ere 
b
ein

g
 
in

g
e
ste

d
. 

Z
oo

p
la

n
k
to

n
 fa

e
c
e
s 

co
n
tain

ed
 
ap

p
ro

x
im

ately
 7$ B

u
n

k
er 

C 
and 

ap
p
ro

x
im

ately
 

10$ o
f B

u
n

k
er 

C 
In

 th
e
 w

a
te

r 
colum

n w
as 

a
sso

c
ia

te
d
 w

ith
 
th

e 
o
rg

an
im

s.
It 

w
as 

e
stim

ate
d
 
th

a
t 

ab
o
u
t 

20$ o
f 

th
e
 
d
a
ily

 p
ro

d
u
ctio

n
 
o
f 

p
a
rtic

u
la

te
 

o
il 

w
as 

b
ein

g
 

sed
im

en
ted

 to
 
th

e
 
b
o
tto

m
 
as 

zo
o
p
lan

k
to

n
 
fa

e
c
e
s. 

T
he 

o
il 

h
ad no 

ap
p
aren

t 
e
ffe

c
t 

on th
e
 
a
n
im

als,b
u
t 

th
e 

c
o

n
c
en

trate
d
 b

a
c
te

ria
l 

flo
ra
 
o
f 

th
e 

fa
e
ce

s 
m

ay h
av

e 
b
een

 
en

h
an

cin
g
 
o
il 

d
e
g

ra
d

atio
n

. 
It 

w
as 

co
n
clu

d
ed
 
th

a
t 

zo
o

p
lan

k
to

n
 
are 

an
 
ex

trem
ely

 
im

p
o

rtan
t 

n
a
tu

ra
l 

ag
en

t 
in

 
th

e
 
c
lea

ran
c
e
 

o
f 

th
e
 
sp

ille
d
 
o
il 

from
 
th

e
 
w

ater 
colum

n.
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S
tu

d
ies 

o
f 

a 
9-p

aram
ebe

r 
tro

p
h

o
d

y
n

am
ics 

m
odel 

o
f a p

lan
k
to

n
 

p
o
p
u
la

tio
n
 

(B
io

lo
g
ic

al 
S

ta
tio

n
 

N
anaim

o, 
B

.C
.), 

h
av

e 
su

g
g

ested
 
th

a
t 

ste
a
d
y
-sta

te
 

m
ean 

e
c
o

lo
g

ic
a
l 

e
ffic

ie
n
c
ie

s 
c
lu

ste
r 

c
lo

se
ly
 ab

o
u

t 
a 

v
alu

e 
o
f 

12h
 

and v
ary

 a
p
p
rec

iab
ly
 
o

n
ly
 w

ith
 

a 
ch

ang
e 

in
 p

la
n
t 

g
ro

w
th

 
ra

te
, 

zo
o
p
lan

k
to

n
 re

sp
ira

tio
n
 

an
d 

zo
o

p
lan

k
to

n
 m

o
rtality

»
 

S
tu

d
ies 

on 
a 

8
-p

aram
eter m

odel 
fo

r p
rim

ary
 p

ro
d
u
ctio

n
 
su

g
g

est 
th

a
t 

o
cean p

h
y
to


p
lan

k
to

n
 p

o
p
u
latio

n
s 

can
 be 

c
h

a
ra

c
te

riz
e
d
 by a p

h
y

sio
lo

g
ic

a
l/e

c
o

lo
g

ic
a
l 

"c
o

n
sta

n
t” 

w
hich

 
d

ep
en

d
s 

on p
la

n
t 

p
ig

m
en

ts 
and 

lig
h

t 
co

n
d
itio

n
s»

T
he 

.A
rctic 

m
arin

e 
eco

lo
g

y
 
stu

d
y
 b

ein
g
 
c
a
rrie

d
 
o

u
t by 

th
e A

rc
tic

 
B

io
lo

g
ic

a
l 

S
ta

tio
n
 w

as 
co

n
tin

u
ed
 
in

to
 
its

 
th

ird
 y

e
a
r. 

In
v
e
stig

a
tio

n
s 

w
ere 

begun 
on 

th
e 

w
in

te
r 

d
ev

elo
p
m

en
t 

o
f 

th
e
 

sea 
ic

e
 
flo

ra
, 

w
ith

 p
a
rtic

u
la

r 
a
tte

n
tio

n
 b

ein
g
 g

iv
en

 
a
t 

firs
t 

to
 

seaso
n
al 

v
a
ria

tio
n
s 

in
 
th

e 
lo

c
a
tio

n
 

and 
c
o

n
ce

n
tra

tio
n
 
o
f 

th
e 

p
la

n
ts 

in
 
th

e 
ic

e
 

an
d 

su
ch
 
re

la
te

d
 fa

c
to

rs 
as 

p
h
o
sp

h
ate 

and n
itra

te
 
in
 
th

e 
ic

e
. 

S
easo

n
al 

tre
n
d
s 

w
ere 

show
n 

in
 
th

e 
d

ev
elo

p
m

en
t 

o
f 

th
e 

ic
e
 
flo

ra
, 

an
d 

a 
s
ta

rt 
m

ade 
in
 re

la
tin

g
 
th

is 
flo

ra
 

to
 
th

e 
sum

m
er p

h
y
to

p
lan

k
to

n
 bloom

. 
S

tu
d
ies 

w
ere 

begun 
on 

th
e 

ro
le
 

o
f 

th
e 

A
rc

tic
 

cod 
(B

o
reo

g
ad

u
s 

S
ald

a) 
in

 u
p
p
er F

ro
b
ish

er B
ay, 

w
ith

 
p

a
rtic

u
la

r 
a
tte

n
tio

n
 b

ein
g
 g

iv
en
 
to
 

th
e 

fe
e
d
in

g
 

o
f 

th
e 

la
rv

a
e
.

P
a
st 

stu
d
ie

s 
o
f 

p
a
ra

ly
tic
 

sh
e
llfish

 p
o
iso

n
in

g
 
in
 E

a
ste

rn
 

C
anada 

h
av

e 
b

een
 

sum
m

arized 
in
 
a b

u
lle

tin
 w

hich 
sh

o
u

ld
 

be 
p
u
b
lish

ed
 

by 
th

e 
F

ish
e
rie

s 
R

esearch
 B

o
ard by 

la
te
 

1971 
(S

ee A
dm

in. 
R

ep
o
rt 

- 
F

ish
e
rie

s 
Im

provem
ent 

C
om

m
ittee 

- 
C

an
ad

a).

D
enm

ark

I# 
"D

anm
arks 

F
ish

e
ri- 

og B
avunders

c
g

e
lse

r" 
(V

cgg EU 
Jaco

b
sen

)

M
easu

rem
en

ts 
o
f 

th
e
 
p

rim
ary

 p
ro

d
u
ctio

n
 

and 
sam

p
lin

g
 
o
f 

zo
o
p
lan

k
to

n
 

by m
eans 

o
f 

8
-lite

r w
ater b

o
ttle

s 
h
av

e 
- 

as 
in
 
th

e 
la

s
t 

d
ecad

e 
- 

b
een 

m
ade 

from
 
th

re
e
 D

an
ish

 
lig

h
t-v

e
sse

ls, 
"A

alb
o
rg
 B

u
g

t", 
"A

n
h

o
lt 

N
ord" 

and 
"H

alssk
o
v
 R

ev
"» 

S
ta

rtin
g
 fro

m
 

1 
Jan

u
ary

 
1971 

a p
ro

c
essin

g
 
o
f 

th
e 

c
o
lle

c
te

d
 
d
a
ta h

as 
b

een
 
in

itia
te

d
a

T
he 

id
e
n
tific

a
tio

n
 
o
f 

fis
h
 
la

rv
a
e
 

and 
fis

h
 

eg
g

s 
c
o

lle
c
te

d
 by m

eans 
o
f 

th
e 

"N
ack

th
ai" 

sam
p
ler 

(a m
o
d
ified

 
G

u
lf 

Ill-sa
m

p
le

r) 
in
 
th

e 
K

a
tte

g
a
t, 

N
ovem

ber 
1970, 

h
as 

b
een

 
co

m
p
leted

. 
L

ik
ew

ise, 
c
o

lle
c
tio

n
s 

in
 
th

e 
L

im
fjo

rd
 

an
d 

th
e 

0
resu

n
d
 b

y
 m

eans 
o
f 

n
e
u
sto

n
-n

e
ts 

an
d 

stra
m

in
-n

e
ts 

h
av

e 
b

een 
p
erfo

rm
ed
 

and 
th

e
 
fis

h
 
la

rv
a
e
 

and 
fish

 
eg

g
s 

h
av

e 
b
een

 
id

e
n

tifie
d
 

and 
m

easu
red

6

2» 
"G

rö
n
lan

d
s 

F
isk

e
riu

n
d

e
rso

g
e
lse

r"
(E

. 
S

m
id

t)

W
est 

G
reen

lan
d
 

2 
In
 
co

n
n

ectio
n
 w

ith
 h

y
d
ro

g
rap

h
ic 

o
b
se

rv
a
tio

n
s 

a 
to

ta
l 

o
f 

73 m
acro

p
lan

k
to

n
 

sam
p
les 

(stra
m

in
-n

e
t, 

rin
g
 
d

iam
eter 

2 
m

, 
o
b
liq

u
e h

a
u
ls 

fro
m
 
ca. 

50 m
 
d
ep

th
) 

w
ere 

tak
en

 
in

 M
ay - 

D
ecem

ber 
on 

4 
stan

d
a
rd
 
e
a
st- 

w
est 

se
c
tio

n
s 

in
 
th

e D
av

is 
S

tra
it 

(o
ff 

H
o
lste

in
sb

o
rg

, 
S

u
k
k
erto

p
p
en

,
G

odth
âh
 

an
d F

re
d

e
rik

sh
â
b

).

D
isp

lacem
en

t 
volum

es 
o
f 

sam
p

les w
ere 

m
easu

red
 

and 
fis

h
 

eg
g

s 
and 

la
rv

a
e
 w

ere 
so

rte
d
 

an
d 

co
u
n

ted
.

P
ro

g
ram

m
e 

fo
r 

1971 
2T

he 
in

v
e
stig

a
tio

n
s 

w
ill 

be 
co

n
tin

u
ed

.
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F
ran

ce

(M
,-L

. 
F

u
rn

estin
i)

1
. 

T
rav

au
x
 

de 
l

’In
s
titu

t 
d
es 

P
ech

es 
M

aritim
es, 

L
a
b
o
rato

ire
 

de N
an

tes

C
om

m
e 

le
s 

an
n

ées 
p

ré
cé

d
e
n

te
s, 

le
s 

tra
v

au
x
 

on p
o
rté

, 
d

’u
n
e 

p
a
rt 

su
r 

1
1ic

h
th

y
o
p
lan

c
to

n
 

(M
m

e A
rb

au
lt 

e
t 

L
a
c
ro

ix
), 

d
’a

u
tre

 
p
a
rt 

su
r 

le
 

zo
o
p
lan

cto
n
 

(M
m

e 
B

eau
d
o
u
in

).

Ich
th

y
o
p
lan

cto
n

L
e 

thèm
e 

p
rin

c
ip

a
l 

co
n

cern
e 

le
s 

o
eu

fs 
e
t 

la
rv

e
s 

de 
p

o
isso

n
s 

com
m

erciaux, 
p
iu

s 
sp

écialem
en

t 
le

s 
C

lu
p

eifo
rm

es 
ré

c
o
lté

s 
d
an

s 
le
 
g
o
lfe 

de 
G

ascogne 
(m

ars, 
m

ai, 
ju

ille
t 

e
t 

novem
bre 

1970)* 
L

es 
p
é
rio

d
es 

e
t 

le
s 

a
ire

s 
de 

re
p
ro

d
u
c
tio

n
 

o
n
t 

é
té
 
d

éterm
in

ées 
e
t 

d
es 

re
la

tio
n
s 

fa
ite

s
 

av
ec 

le
s 

c
o
n
d
itio

n
s 

h
y
d
ro

lo
g
iq

u
es 

(tem
p
ératu

re 
e
t 

s
a
lin

ité
). 

C
om

m
unication 

au
 

C
IEM

 1970 
("O

eu
fs 

e
t 

la
rv

e
s 

de 
C

lu
p
éid

és 
e
t 

d
’E

n
g

rau
lid

és 
d
an

s 
le

 
g
o
lfe

 
de 

G
ascogne 

en 
1
9
6
9
") 

e
t m

ém
oire 

so
u
s 

p
re

sse
 

(R
é
su

lta
ts 

de 
six

 
a
n
n
é
es)•

D
*

au
tres 

o
b
serv

a
tio

n
s 

co
n

cern
an

t 
le

s 
o
eu

fs 
e
t 

la
rv

e
s 

p
ré

le
v
é
s 

au
 file

t 
H

ensen 
su

r 
le
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m
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p
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d
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é
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d
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u
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n
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p
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p
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c
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p
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h
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c
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p
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d
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c
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p
h

y
to

p
lan

cto
n
 
d

es 
eau

x ro
u
g
es 

d
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c
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c
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d
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 p
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c
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b
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p
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rélèv
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d
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c
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c
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r p

eu
p

lem
en

t 
p
la

n
c
to

n
iq

u
e 

le
s 

fo
rm

atio
n
s 

h
y

d
ro

lo
g

iq
u

es 
en 

p
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ée 

: 
E

tu
d

e 
sy

stém
atiq

u
e,m

o
rp

h
o
lo

g
iq

u
e, 

éco
lo

g
iq

u
e 

e
t 

b
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re
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p
ro

fo
n
d
 

du g
o
lfe

 
de 

G
ascogne 

e
t 

d
es 

c
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f p
h

y
to

p
lan

k
to

n
 w

as 
e
ffe

c
te

d
 

on p
re

se
rv

e
d
 

sam
p
les 

fro
m
 
ev

ery
 w

eek
-d

ay
 u

sin
g
 
th
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 p
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eig
h
t, 

in
o
rg

an
ic 

p
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b
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si-sy

n
o
p
tic

 
p
lan

k
to

n
 

in
v

e
stig

a
tio

n
s 

w
ere 

m
ade 

in
 th
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ith

 RY
 
"F

rie
d
ric

h
 H

ein
o
k
e", 

142 
sam

ples 
from

 
su

rfac
e
 

an
d b

o
tto

m
 

w
ater w

ere 
tak

en
 fo

r 
q
u
a
n
tita

tiv
e
 

plankta.! 
in

v
e
stig

a
tio

n
s 

in
 re

la
tio

n
 to

 
h

y
d

ro
lo

g
ic

al 
and 

n
u
trie

n
t 

d
a
ta

, 
C

ten
o
p
h
o
res 

w
ere 

co
u

n
ted

 
in
 

119 
n

e
t 

sam
p
les 

o
f 

zo
o
p
lan

k
to

n
.

4
. 

D
u
rin

g
 th

e
 
c
ru

ise
 

from
 

14 
Ju

ly
 
to
 

5 
A

u
g
u
st 

1970 w
ith

 R
W

F
ried

rich
 

H
ein

ck
e" 

in
 
th

e
 
B

iscay
a, 

p
la

n
k
to

lo
g
ic

a
l, 

ch
em

ical 
and h

y
d
ro

g
rap

h
ical 

in
v
e
stig

a
tio

n
s w

ere 
c
a
rrie

d
 
o
u
t. 

In
 

4 
se

c
tio

n
s 

a
t 

rig
h
t 

an
g

les 
to
 

th
e 

F
ren

ch
 A

tla
n

tic
 
c
o
a
st 

g
ra

d
ie

n
ts 

o
f 

p
lan

k
to

n
 
d
iv

e
rsity

 and 
q

u
a
n

tity
, 

se
sto

n
 w

eig
h
t 

and 
ch

em
ical 

co
m

p
o
sitio

n
, 

in
o

rg
an

ic 
n
u
trie

n
ts, 

tu
rb

id
ity

, 
s
a
lin

ity
 an

d 
tem

p
eratu

re 
w

ere 
m

easu
red

. 
W

ater, 
se

sto
n
 

and 
n

e
t 

p
lan

k
to

n
 

sam
p
les 

w
ere 

c
o
lle

c
te

d
 
in
 

5 
to
 

25 
m
 v

e
rtic

a
l 

in
te

rv
a
ls 

from
 
su

rfac
e
 

to
 

b
o
tto

m
 dow

n 
to
 

4OO 
m

.

5
. 

In
v
e
stig

a
tio

n
s 

o
f 

p
lan

k
to

n
 an

d 
se

sto
n
 w

ere m
ade 

d
u
rin

g
 
th

e
 
p
a
rtic

i
p
a
tio

n
 
o
f 

tw
o 

p
la

n
k
to

lo
g
ists 

o
f 

th
e 

B
io

lo
g

isch
e A

n
sta

lt 
H

elg
o

lan
d
 
in
 
th

e 
X

J.S. 
u

n
d

e
rw

a
te

r-la
b

o
rato

ry
 P

ro
je

t 
"T

E
K

T
IT

E
 
II"

. 
Z

o
o
p
lan

k
to

n
 

and 
p
h
y
to


p
lan

k
to

n
 
sp

e
cie

s 
an

d 
co

m
p

o
sitio

n
 

an
d 

q
u
a
n
titie

s 
as 

w
ell 

as 
o
rg

an
ic 

carb
o
n

 
and n

itro
g
e
n
 
in
 
th

e
 

se
sto

n
, 

w
ere 

d
eterm

in
ed
 
in
 
th

e 
b
o
tto

m
 w

afer 
o
f 

a 
tro

p
ic

a
l 

b
ay

 w
ith

 
c
o
ra

l 
re

e
fs 

d
u
rin

g
 
a 

14 
d

ay
s 

u
n

d
erw

ater m
issio

n
. 

D
u
rin

g
 

24 h
o
u
rs 

p
la

n
k
to

n
- 

and w
ater-sam

p
les 

w
ere 

c
o

lle
c
te

d
 
se

v
e
ra

l 
tim

es 
a
t 

d
ep

th
s 

from
 
0

.1
 
to
 

5 
ei 

above 
th

e 
sea 

flo
o
r. 

F
u

rth
erm

o
re, 

re
a
c
tio

n
 
o
f 

zo
o
p
lan

k
to

n
 

to
 
v

a
rio

u
s 

lig
h
t 

c
o
lo

u
rs 

w
as 

stu
d

ie
d

.
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-

Ic
ela

n
d

(i. 
H

allg
rim

sso
n
)

Z
o
o
p
lan

k
to

n

Z
o
o
p
lan

k
to

n
 w

as 
sam

p
led 

in
 fiv

e
 

su
rv

ey
s 

in
 
Ic

e
la

n
d
ic
 
w

a
ters, 

m
ain

ly
 

o
ff 

th
e 

e
a
st 

c
o

a
st, 

in
 
th

e 
p
e
rio

d
 

o
f 

18 M
ay to

 
11 

S
ep

tem
b

er. 
S

am
ples 

w
ere 

tak
en

 w
ith

 
a H

ensen n
e
t, 

5
0

-
0
 m

etres 
and 

th
e
 
"Ic

e
la

n
d
ic 

H
igh 

S
peed 

S
am

p
lers" 

tow
ed 

a
t 

5 
and 

25 
m

etres 
d
ep

th
. 

A
lto

g
e
th

e
r 

249 
sta

tio
n
s 

w
ere 

w
o
rked

,

P
hy t o

n
i ank't on

M
easu

rem
en

ts 
o
f p

rim
ary

 p
ro

d
u
ctio

n
 w

ith
 
th

e
 

tech
n
iq

u
e w

ere 
c
a
rrie

d
 
o
u
t 

a
t 

52 
sta

tio
n
s 

o
ff 

th
e 

n
o
rth

-w
e
st, 

n
o
rth

 
and n

o
rth

-e
a
st 

c
o
a
st 

o
f 

Ic
e
la

n
d
, 

fro
m
 

5 
Ju

n
e 

to
 

26 
Ju

n
e.

T
he 

sam
p

les w
ere 

tak
en

 a
t 

stan
d
a
rd
 
d
ep

th
s 

0
, 

IO
, 

20 
an

d 
50 

m
etres 

an
d 

illu
m

in
a
te

d
 
a
t 

ca. 
15 

000 
lu

x
 
in
 a 

tem
p
eratu

re 
re

g
u
la

te
d
 
in

c
u

b
a
to

r. 
S

am
ples 

fo
r 

q
u
a
n
tita

tiv
e
 
a
n

a
ly

se
s 

o
f 

th
e 

p
h

y
to

p
lan

k
to

n
 w

ere 
c
o

lle
c
te

d
 
a
t 

each
 
le

v
e
l 

w
here 

p
ro

d
u

c
tiv

ity
 w

as 
m

easu
red

.

Ire
la

n
d

 

(P
.A

. 
G

ib
so

n
)

H
o
th

in
g
 
to
 
re

p
o
rt 

th
is 

y
e
a
r.

N
eth

erlan
d
s 

(P
. 

K
or

r
in

g
a)

In
 
th

e
 
firs

t 
fo

u
r m

onths 
o
f 

th
e 

y
e
a
r 

1970 
p
lan

k
to

n
 

sam
p

les 
h
av

e 
b
een 

c
o
lle

c
te

d
 
in
 
th

e
 
c
o
a
sta

l w
aters 

o
f 

th
e
 N

eth
erlan

d
s 

to
 

stu
d

y
 
th

e 
d

is
tri

b
u

tio
n
 
o
f 

th
e
 
la

rv
a
e
 
o
f 

th
e
 

brow
n 

sh
rim

p
 

(C
rangon 

C
ran

go
n

) 
q
u
a
n
tita

tiv
e
ly

. 
It 

ap
p

eared
 
th

a
t 

th
e 

num
ber 

o
f 

sh
rim

p
 
la

rv
a
e
 w

as 
c
o
n
sid

era
b
ly

 h
ig

h
e
r 

th
an

 
in
 
th

e 
th

re
e
 
p
reced

in
g
 y

e
a
rs. 

I
t w

as 
ex

p
ected

 
th

a
t 

th
e 

lan
d

in
g
s 

o
f 

sh
rim

p
s 

w
ould be 

v
ery

 h
ig

h
 
la

te
 
in
 
th

e
 

sam
e 

y
e
a
r. 

T
h
is 

d
id
 n

o
t 

m
a
te

ria
l

is
e
, 

p
resu

m
ab

ly
 
as 

a 
co

n
seq

u
en

ce 
o
f 

a v
e
ry
 
stro

n
g
 y

e
a
r 

c
la

ss 
o
f 

1969 
cod 

in
 
th

a
t 

v
ery

 
sam

e 
a
re

a
.

O
b

serv
atio

n
s 

h
av

e 
b
een

 m
ade 

on 
th

e 
o
ccu

rren
ce 

o
f 

cod 
la

rv
a
e
 
in
 
th

e 
c
o
a
sta

l 
w

aters 
o
f 

th
e
 
N

e
th

e
rlan

d
s. 

T
he 

im
p

ressio
n
 w

as 
th

a
t 

th
is 

m
ust 

be 
a 

sp
aw

n
in

g g
ro

u
n

d
 
o
f 

c
o
n
sid

e
rab

le
 

im
p
o
rtan

ce.

O
b

serv
atio

n
s 

m
ade 

in
 
Jan

u
ary

 le
d
 
to
 

th
e
 
co

n
clu

sio
n
 
th

a
t 

h
e
rrin

g
 

la
rv

a
e
 w

ere 
rem

ark
ab

ly
 num

erous 
in
 
th

e 
C

h
an

n
el. 

T
h
is 

can
 bo 

ex
p

lain
ed

 
in
 

term
s 

o
f 

a re
v
iv

a
l 

o
f 

th
e 

sto
c
k
 
o
f 

h
e
rrin

g
 

sp
aw

n
in

g
 in

 th
a
t 

a
rc

a
.

T
he 

re
se

a
rc

h
 
sh

ip
s 

"T
rid

en
s" 

and 
"W

illem
 B

eu
k
elsz" 

m
ade 

fiv
e

 
p
lan

k
to

n
 
trip

s
 
in
 
th

e
 
firs

t 
q

iia
rte

r 
o
f 

1
9
7
0

, 
to
 

stu
d
y
 
th

e 
la

rv
a
e
 

o
f 

h
e
rrin

g
, 

co
d 

and 
sh

rim
p

 ? 
tw

o 
trip

s
 
in
 
th

e 
seco

n
d
 
q
u
a
rte

r, 
to
 

stu
d

y
 

sh
rim

p
 

and h
e
rrin

g
 
la

rv
a
e

$ 
an

d 
fo

u
r 

trip
s
 
in
 
th

e
 
fo

u
rth

 
q
u
a
rte

r 
to

 
stu

d
y
 h

e
rrin

g
 an

d 
sh

rim
p
 
la

rv
a
e
.

T
he 

p
e
rio

d
ic

a
l 

o
b
serv

a
tio

n
s 

on 
th

e
 
p
lan

k
to

n
 p

a
tte

rn
 
in
 th

e
 D

utch 
c
o
a
sta

l 
w

aters 
h
av

e 
b
een 

co
n
tin

u
ed
 
in
 

1970. 
D

iatom
 

bloom
s 

o
ccu

rred
, 

b
u
t 

th
e
re
 

w
ere 

no 
sig

n
s 

o
f 

d
in

o
fla

g
e
lla

te
 

o
u

tb
reak

s 
w

h
ich 

co
u
ld
 
le

a
d
 
to
 
th

e 
sh

e
llfish

 p
o
iso

n
in

g
.
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N
orw

ay 

(G
. 

B
erg

e)

1
. 

In
s
titu

te
 
o
f M

arin
e 

R
esearch

, 
D

ire
c
to

ra
te
 

o
f F

ish
e
rie

s

P
h

y
to

p
lan

k
to

n
 

s 
l) 

T
he 

situ
a
tio

n
 
in
 
th

e
 

sp
rin

g
 p

lan
k
to

n
 
d
ev

elo
p

m
en

t 
w

as 
an

aly
sed

 fo
r 

th
e
 
fo

u
rth

 
y
ear 

ru
n

n
in

g
 
a
t 

th
e 

spaw
ning g

ro
u
n
d
s 

o
f 

th
e 

A
tlan

to
-S

can
d
ian

 H
errin

g
 

and 
th

e
 A

rc
tic

 
co

d
, 

b
etw

een
 
S

tad
 an

d V
e
ste

râ
len

.
T

he 
stu

d
y
 is

 
p
a
rt 

o
f 

a 
5 

y
e
a
r 

IB
P
 program

m
e 

on 
th

e
 
re

cru
itm

e
n
t 

m
echanism

 
o
f 

th
e
se
 
sp

e
c
ie

s, 
an

d 
co

v
ers 

tax
o
n
o
m

ic 
a
n

a
ly

sis 
(i, 

N
y
g
ârd

), 
m

easu
rem

en
ts 

o
f 

th
e 

p
rim

ary
 p

ro
d
u
c
tio

n
, 

c
h
lo

ro
p
h
y
ll-d

e
term

in
a
tio

n
s 

and p
a
rtic

le
 
siz

e
 

freq
u
en

cy
 a

n
a
ly

sis, 
lig

h
t 

and 
tu

rb
id

ity
 m

easu
rem

en
ts 

(G
. 

B
erg

e).

2
) T

he 
situ

a
tio

n
 
in
 
th

e 
p
h
y
to

p
lan

k
to

n
 

and 
zo

o
p

lan
k

to
n

 
w

as 
in

v
e
stig

a
te

d
 
in
 
th

e 
T

rondheim
 F

jo
rd
 
as 

an
 in

te
g
ra

te
d
 p

a
rt 

o
f 

a p
o
llu

tio
n

 
stu

d
y
 

(G
. 

B
erg

e, 
H

. 
B

jo
rk

e). 
T

he 
p

ro
d

u
c
tiv

e 
in

d
ex
 

(p
rim

ary
 p

ro
d

tictio
n

 
o
f 

c
h
lo

ro
p
h
y
ll) 

w
as 

u
sed

 
as 

an
 in

d
ic

a
tio

n
 
o
f 

p
o
llu

tio
n
 
in
 
se

v
e
ra

l 
su

sp
ected

 
fjo

rd
 
lo

c
a
litie

s
 

(G
. 

B
erg

e).

Z
o
o
p
lan

k
to

n
 

s 
l) 

S
am

p
lin

g
 w

as 
co

n
tin

u
ed

 
a
t 

th
e 

p
erm

an
en

t 
o

cean
o


g
ra

p
h
ic

a
l 

sta
tio

n
s 

alo
n
g
 
th

e 
c
o
a
st 

o
f 

N
orw

ay an
d 

a
t 

S
ta

tio
n
 M

 in
 
th

e 
N

orw
egian 

S
ea. 

T
he m

a
te

ria
l 

is
 

w
orked up 

c
o

n
tin

u
a
lly

 b
y
 
th

e 
"sh

o
rt 

cu
t" 

m
ethod 

an
d file

d
 

on 
card

s 
(K

.F
. 

W
ib

o
rg

).

2) 
In

v
e
stig

a
tio

n
s 

in
 
co

n
n

ectio
n
 w

ith
 co

m
m

ercial 
. 

fish
e
rie

s 
fo

r 
zo

o
p
lan

k
to

n
 w

ere 
co

n
tin

u
ed

, 
p
lan

k
to

n
 h

a
u
ls 

b
ein

g
 ta

k
e
n
 in

 th
e 

u
p
p
er 

100 m
 
in

 fjo
rd

s 
an

d 
c
o
a
sta

l 
a
re

a
s 

n
e
a
r B

erg
en
 
in

 H
ay. 

C
alan

u
s 

fin
m

arch
icu

s 
d

o
m

in
ated

 
th

e 
p

la
n

k
to

n
. 

T
he m

ain 
c
o

n
ce

n
tra

tio
n
 
o
f 

p
lan

k
to

n
 

w
as 

b
etw

een
 

2
-2

5
 
n
a
u
tic

a
l 

m
iles 

fro
m
 la

n
d
, 

in
 p

a
tch

e
s 

le
ss 

th
an

 l/2
 
m

ile
in
 
e
x

te
n
sio

n
. 

N
ear 

sh
o
re 

and 
in
 
th

e 
fjo

rd
s 

B
o
lin

o
p
sis w

as 
v

ery
 ab

u
n
d
an

t.
T

he 
p
lan

k
to

n
 

seem
ed 

le
ss 

ab
u
n
d
an

t 
th

an
 
in
 
th

e
 
fo

re
g
o
in

g
 
seaso

n
, 

seldom
 

ex
ceed

in
g
 
1
-
2
 

m
l/m

^ 
(K

.F
. 

W
ib

o
rg

).

3) 
T

he 
d
istrib

u
tio

n
, 

ab
u

n
d

an
ce 

and 
d
rift 

o
f 

fis
h

 
la

rv
a
e
 w

as 
re

p
e
a
te

d
ly
 in

v
e
stig

a
te

d
 
d

u
rin

g
 
c
ru

ise
s 

in
 A

p
ril-M

ay
, 

co
v
erin

g
 

th
e
 
c
o
a
sta

l 
b

an
k

s 
b

etw
een

 
S

tad
 

an
d L

o
fo

ten
. 

T
he 

q
u
a
n
tita

tiv
e
 
d
istrib

u
tio

n
 

o
f 

zo
o

p
lan

k
to

n
 w

as 
sim

u
ltan

eo
u
sly

 
an

aly
sed

 
an

d 
com

pared w
ith

 
th

e
 

stom
ach 

c
o

n
te

n
ts 

o
f 

fish
 
la

rv
a
e
. 

T
he 

stu
d
y
 is

 
fo

r 
th

e
 
fo

u
rth

 y
e
a
r 

ru
n
n
in

g
, 

p
a
rt 

o
f 

an
 

IB
P
 program

m
e 

(H
. 

B
jo

rk
e).

2
. 

B
io

lo
g
ic

a
l 

S
ta

tio
n
 
o
f D

ire
c
to

ra
te
 

o
f F

ish
e
rie

s. 
F

lo
d

ev
ig

en

l) W
ork w

as 
co

n
tin

u
ed

 
on 

th
e 

o
ccu

rren
ce 

o
f n

eu
sto

n
 

and h
y
p
o
n

eu
sto

n
, 

p
a
rtic

u
la

rly
 ich

th
y
o
-h

y
p
o
n
eu

sto
n
 
in
 
o

ffsh
o

re
 w

aters 
(B

. 
D

an
ielssen

 
and 

S
. 

T
v
e
ite

).

3. 
T

rom
so M

useum
. 

M
arin

b
io

lo
g
isk

 
S

ta
sjo

n
. 

T
rom

so

1) 
P

o
r 

th
e 

p
u

rp
o

se 
o
f 

d
isp

lacem
en

t 
volum

e 
assessm

en
ts 

b
i-m

o
n
th

ly
 

sam
ples 

w
ere 

c
o
lle

c
te

d
 
in
 
th

re
e
 
fjo

rd
s 

in
 T

rom
s 

(M
alan

g
en

, 
B

a
lsfjo

rd
 

an
d U

lfsfio
rd

) 
an

d 
one 

fjo
rd

 
in

 F
in

n
m

ark 
(P

o
rsan

g
e
rfjo

rd
) 

by m
eans 

o
f 

d
iv

id
ed

 v
e
rtic

a
l 

h
a
u

ls w
ith

 
a 

500 m
esh 

Ju
d
ay

 n
e
r. 2 3

2) 
U

sin
g
 

C
larke-B

um
pus 

P
lan

k
to

n
 

S
am

p
lers 

and 
Isaacs-K

id
d
 M

id
w

atcr 
T

raw
l 

a num
ber 

o
f 

c
ru

ise
s 

w
ere m

ade 
alo

n
g
 
th

e 
c
o
a
st 

from
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p
lan

k
to

n
 w

ith
 p
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d
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p
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p
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b
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c
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 p
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c
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ra
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d
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p
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f p

lan
k
to

n
 
in
 
o
rd

e
r 

to
 

d
eterm

in
e 

its
 
b
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 p
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d p
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c
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c
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st.

P
o

rtu
g

a
l

(E
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b
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r p
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c
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f p
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d
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in
a
 A

ssis).



11

Z
oo-plankton

1) 
T

axonom
ic 

an
d 

q
u
a
n
tita

tiv
e
 

stu
d

y
 
o
f 

C
opepods 

an
d 

o
th

e
r 

zo
o

p
lan

k
to

n
 

in
 

sam
p
les 

cau
g
h
t 

in
 

S
ado 

e
stu

a
ry
 
o
v
er 

th
e 

y
e
a
r 

1969 
(M

aria H
elen

a Y
ile

la
)

2) 
In

v
e
stig

a
tio

n
 
o
f 

th
e 

life
 
cy

cle 
in

 th
e
 

C
opepods 

¡ 
C

y
clo

p
s 

ro
b
u
stu

s 
an

d A
c
a
rtia

 
g

ra
n

i 
(M

.H
. 

V
ile

la
),

P
rogram

m
e 

fo
r 

1971

P
h
y
t op jan

is to
n
 

s 
a) 

P
lan

k
to

n
 

sam
p
lin

g
 
is
 
b
ein

g
 m

ade 
a
t 

24 
sta

tio
n

s 
p
laced

 
alo

n
g
 
th

e w
est 

an
d 

so
u
th
 
c
o
a
sts 

o
f 

P
o
rtu

g
a
l 

d
u

rin
g
 fiv

e
 
c
ru

ise
s 

: 
th

e 
firs

t 
one 

in
 

O
cto

b
er 

1970 
an

d fo
u
r 

o
th

ers in
 1971« 

D
iato

m
s, 

D
in

o
fla

g
e
lla

te
s 

an
d T

in
tin

n
id

s 
a
re 

b
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p
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.
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g
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p
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 p
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p
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 b

a
ie
 

de 
S

an
ta 

C
ruz 

de 
T

e
n

e
rife 

au
 
co

u
rs 
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c
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 p
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c
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b
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c
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b
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 b
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 p
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 p
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c
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b
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