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The statistics of total landings of Arctic cod and haddock in 1968 were not avail­
able in the beginning of 1969. Hqwever, a population model in which the fishing 
mortality was as~ume,d.v,ariatirtg with age, was used in calculating the yield 
{.A.non 1969):." Th.~s-e, :c'alculations were based on the age-composition of tlEt part 
of the· stceks",whi,ch·tw·a:s 3 years and older at the beginning of 1968. The fishing 
mortalities were assumed to be 110 10 and 120 10 of the 1967 level for cod and 

. haddock resp!,=ct.ivel\;·~ The number of cod and haddock in each age-group expected 
to be in sea 'at the beginning ,C?f 1968, were estimated from total age-compositions 
of landings by an extensipn of the virtual population analysis. The number' of 
3 ye,<}r old fish in sea could not be deduced from. th.~.ag~:~ao.m.Pb·sitions .of the 
conihlerciallandings. These were taken fronia'study·of·the year-cla~s strength 
me'asured as number per hour fishing in the Soviet pre-recrtiit surveys, a:rl1he l'1lJrrlJerof 
specimez:s cl. the same year-classes in sea at the beginning of their third year of. 
age, estimated by the virtual population analysis. Incorporating the estimated 
stock at the beginning of 1968 and a natural mortality of M = 0,30 for cod and 
M = 0,20 for haddock in the model gave a total yield in 1968 of 802 000 tons of 
cod and 86 400 tons of haddock. 

No one could in the beginning of 1969 say how the fishery might develope d~ring 
this year, but assuming the same natural and fishing-mortalities in 1969 as in 
1968, the expected total yields were estimated, by using the same model, to 
723 000 tons of cod and 65 600 tons of haddock (Anon 1969). 

Th~, natural and fishing mortalities used in calculating the yields for 1968 and 
i'96<j' and the stocks expected to be in sea at the begin.."ling of 1970 and 1971 were 
incorporated in the model calculating the exp.e'cted yields in 1970 and 1971 for 
different level of fishing m6-rtalities through these years (Anon 1969). The 

. yields in 1970 and 1971 is depending on the fishing mortality rates in the respec­
tive years and in the previous years. More up-to date information for 1968 
would therefore improve the precision of the estimates of the yield in later 
years. The effect of errors in the fishing mortality assumed for 1969 J can be 
studied by calculating the yield in 1970 and 1971 for different fi-s,hing mortality 
rates in 1969. Data from such calculations can be compressed ,to isop1eth dia­
grams. where the expected yield is represented by isolines. Yield curves J 

showing expected yields of cod and haddock in 1970'by using different fishing 
mortalities in 1969 and 1970 are demonstrated for: ~o,d in ]fig. lA and for hadd­
ock in Fig. 2A. Information from calculatiop,.of the exp'~~ted yields in 1971 can 
also be compressed to isopleth diagrams, one for each specifi.ed fishing ·mortality 
in 1969. Fig. IB and 2B are showing theeipected yields.:of'cod and haddock in. 
197L The fishing mortalities in 1969 were in thes~'Ca~d.Hations assumed to be 
110 % of the 1967 level for cod and 120 % for. haddock, the same as used for 1968. 

. . .... -

The calculat:i9ns refe:F~ed to were made at th~ Urrlvelsjtyin Bergen on an IBM 
360/50He<:>mputar. and .. 1lhe" diagrams in Fig. 1 and 2 were drawn by a Calcomp 
Plotter 663. 

Reference 

P.non 1969. North-east Arctic Fisheries Working Group. Report of the 
Meeting at Copenhagen January 13th-17th 1969. 
Coun.Meet. Int. Coun. Explor. Sea. 1969:Doc. F:2 [ivrimiO). 

~A. Hylen and P. Eide 
Directorate of Fisheries 
Institute of Marine Research 
Box 2906 
5011 Bergen. Norway' 



cs
 
~
 -

r ..
.. 

\.D
 

0 
0

\ 
N

 
,..

-

~
 

;Z
; 

H
 

~
 

I;
.)

 
0 

0 
E--

! 
-
' 

'-
1

 s: H
 t-
' ,. 

0 
" d 

CO
 

::..:
: 

0 
.....

 o r ..
.. 

0 
C

'\ 
(
0

 
',

-'
 

o 
'
/
 

H
 

----;:.
.Q

 
"--

-' 
:::r

 
t~

 
0 

--
' 

!-
! '::3
 e C

) 
(\

J
 

:-:
 

0 

-O
HB

KI
I 

5:
: 

,H
S~
 

'
/
 

,'l
O

P
 

7
" 

-
/
' 

-
~
/
 

/ 
/
/
/
 

/,
/~

~o
(;

 
~
~
 -

/ 
--
--
~ 
~
 

-
~
~
 
~
 

~2
" 

~
~
~
 

----
----

----
---

---
---

---
-'''

 

----
----

----
so

 

_
_

_
_

_
_

_
_

 J
o

t)
 

se
 

. 

0 ::
t' -

f 
....

 
'.-.

:; 
0 

C
\ 

C"
IJ 

,..
- ....
 ~ 

.... 
f'

''
' 

, 
, 

r
;
 

~
 

0 
C

 
0 

r:'
~-.

-; » >
 

H
 

'(
-J

 

~
 

0 
• .:

l 
0

0
 

,,~
 i 
~
"
 

0 

.,
-

(
~
 

<
:)

 

c'
. 

ID
 

~
 

0 
~:

~ 
~
1
 

,-
-.

" 
0 

~~
 

::r
-

'-
--

' 

l~
 

0 

H
 

..J
 

--
' 

,.:
; 

0 N
 

c·
 

0 
1:

-':
"'"

 

,
~
 

',,
-' 

i -1 

'PH
SK

W
 

s
s
~
 /'"

 
}I.

r,;
; 

,)j
or

 /'
" 

/""
 

/ 
/ 

,2
S~

· 

20
C

 
,
/
 

,
/
 

/
' 

/
'/

 
/ 

,
/
 
/
'
 

,
/
 

~
 
~
 

~
 
~
 

~
~
 

---

.3
:';

; 

-
~
o
c
 

----
----

----
----

----
----

---
-
-
~
 

----
,---

----
---

()
 

8o
J' 

en 
0 

~ 
~-;

.-O
-O-

.,,
--O

-.:
"""

"2'
O' 

O~
 4

0
-T

 
O

'.6
e>

 
0

'.8
0

 
r 

1':
O

O
--i

:-2
P 

i 

F
IS

H
IN

G
 

M
O

nT
A

L
IT

Y
 

(F
) 

IN
 

1
9

7
0

 
-

R
E

L
A

T
IV

E
 

TO
 

Ii'
 

IN
 
1~

67
. 

F
ig

o
 

1
B

o
 

E
x

p
e
c
te

d
 
to

ta
l 

y
ie

ld
 
o

f 
A

rc
ti

c
 

c
o

d
 
in

 
1

9
7

1
, 

a
ss

u
m

in
g

 
i'

is
h

in
g

 
m

o
rt

a
li

ty
 
r
a
te

 
in

 
1

9
6

9
 

to
 

b
e
 

1
1

0
 
~t
 

o
f'

 
th

a
t 

in
 

1
9

6
7

. 
N

w
n

b
er

s 
o

n
 

th
e
 

C
l.

 
re

s 
a
re

 
1

0
0

0
 

to
n

s
, 

ro
u

n
d

 
f'

re
s
h

 
w

e
ig

h
t 

0 



o !$
" ~
1
 

fD
H

!!!
':W

 

1:
'--

8C
 

SC
 

'" 
/ 

~ 
/ 

, 
I 

,~ 
-

/
/
 

:>
 

/ 

~ 
/
/
 

<!
 

0 
d 

C
» 

I 
~ 

01
 

0 l'-
-

0 
e,

 
t./

:)
 

T
""

" 

0 
>

" "-
' 

H
 

=~
 

0 
....

....
.. 

::
I' 

~ H
 ::1 '1
 

~
 
~
 Q
 

".::
:.. c'l
 

I 

/ 
/ 

:1
0 

r.
" 

P
. 

lIV
 

/ 
/,

.3
0

 

. ...-
-20 

~
o
 

;~
 a
o

 
'n

O
 

~I
 
~
~
I
-
-
~
-
-
-
'
j
-
-
~
-
-
~
r
-
-
-
r
-
-
-
r
j
-
-
-
'
-
-
-
'
j
 -
-
-
.-

-
-
jr

-
-
,r

-
-
o

r
-
-
-
-
,-

-
-
..

 I 
~
 

u.
O

O
 

0
.2

0
 

0
.4

0
 

0
.6

0
 

O
.B

O
 

1
.0

0
 

1
.2

0
 

1
.4

0
 

F
is

H
IN

G
 

J.
IO

R
T

A
L

I'I
'Y

 
(F

) 
11

\ 
1

9
6

9
 

-
R

E
L

A
T

IV
E

 
T

O
 

1<
' 

IN
 

1
9

6
7

 

F
ie

o
 

2
A

o
 

E
x

p
e
c
te

d
 
to

ta
l 

y
ie

ld
 .

o
f 

A
rc

ti
c
 

h
ad

d
o

ck
. 

in
 

1
9

7
0

0 

K
u

m
b

er
s 

o
n

 
th

e
 

c
u

rv
e
s 

a
re

 
1

0
0

0
 

to
n

s
, 

ro
u

n
d

 

i'
re

s
h

 
w

e
ig

h
to

 

0 ::r
 -

-O
H~

l\
1I

 

t~ 
i 

5
0

 
\:

) 
60

 
0

\ 
0 

/ 
11

0 
,-

N
 

... ....;
 
~
 

:-
i 

.:
., o 

0 
,
~
 

0 

'-'
 
-

>
 

H
 

::..
. 

4 
. 

~~
 

0 
~
(
O
 

. ~"
 

~
 . 

-
1

 
0 

J 
/ 

/ 
~
o
 

,...
 

1
:'

--
0

 
::

;\
 

U
) 

,
0

 
t<

-l 

J 
..

..
-~

 
~
~
.
 

H
 

..--
... 
~
 

0 
--

''' 
:::r

 
:>-

< 
0 

[=-
l 

H
 

----
--

.-
10

 
::3 ::

::
 

C
) 

-:-
.: 

N
 

0 ::
: 

0 

0
.8

0
 

1
. 

00
 

1
. 2

0 
R

8
L

A
T

IV
E

 
TO

 
F 

II
\'

 
1

9
6

7
 

F
iG

o
 

2
D

. 
E

x
p

e
c
te

d
 
to

ta
l 

y
ie

ld
 
o

f 
A

rc
ti

c
 

h
a
d

d
o

c
k

 
in

 

1
9

7
1

p 
a
ss

u
m

in
g

 
fi

s
h

in
g

 
m

o
rt

a
li

ty
 
r
a
te

 
in

 
1

9
6

9
 

to
 

''
'G

 
1

2
0

 
;~

 
o

f 
th

a
t 

in
 

1
9

6
7

. 
l\

u
m

b
e
rs

 
o

n
 

th
e
 

c
u

rv
e
s
 

a
re

 
1

0
0

0
 

to
n

s
, 

ro
u

n
d

 
fr

e
s
h

 
,'

:e
i[

,;
h

t o
 

1
. 
4

0
 


