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4.2 Spawning stock biomass and recruitment

Spawning stock biomass (Table 5.7 and Figure 5.1.B) since 1976 has
fluctuated between 200 000 tonnes and 300 000 tonmnes. Table 57

and Figure 5.1.C show recruitment at age 1. The year c¢lasses 1975-78
all appear to be below the long-term average. In the catch
predictiong, the 1979-1981 year classes are assumed to be equal to the
long-term average.

Yield per Recruit

The yield per recruit curve was calculated uging the new weight at
age datae for 1980 and the current exploitation pattern (Table 5.8),
Due to the new set of weight at age data, F,. ., has changed from last
year!s value of 0.22 to 0.24 (Figure 5.1.D).

Catch Predictionsg

Input data for catch predictions are given in Table 58 The estimate
of the 15+ group in 1980 was higher than the estimate of the 14+

group in 1979 (Table 5.4) and for predictions the 15+ group in 1980
was set &t 500 000 fish to make it more consistent with the level in
the preceding years. The TAC for 1981 is 127 000 tonnes, and the
predicted catch in 1981 with unchanged fishing mortality is 120 000
tonnes. '

Results of catch predictions are shown in Table 5.9 and Figure 5.2,

JCEBLANDIC SATTHE
Landings

Landings of saithe from Division Va are shown in Figure 6.1.A and in
Tebles 3.1 and 6.1, Catches increased from about 48 000 tonnes in
the early 1960s to a peak of 137 000 tonnes in 1971, Thig increase
in landings was connected with inereasing year oclasgs strengths and an
increase in effort. Since 1971 catches have been declining and in
1980 (58 000 tonnes) they were back at a level similar to that in the
nid-1960s. Declining catches in the 19708 are dvue to a series of
year classes: of well below the long-term average strength,

Age Composition

As in recent years age composition data were available only for
Icelandic catches which accounted for 90% of the total landings in
1980. The total catch in numbers used as input for the VPA (Table 6.2)
was caleulated by raiging the other catches with the Tcelandic age
composition data. The 1979 data were revised and updated.

Weight at Age

In 1979 several thousands specimens of gaithe were measursed for length
and weight. From these data the length/weight relationship was
revised. Average weight at age in the Icelandic catches in 1979 and
1980 are given in Table 6.6, The 1979 weight at age data were used for
the period 1974~79y when sum of products estimates were within 2% of
the actual landings. In the period 1961-73, however, the sum of
products using the 1979 data are in excess of the landing figures. 1380
weight at age data were used for that year and alsoc for the catch
predictions. :
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Fighing Mortality and Stock Values from VPA

Estimates of fishing mortality

The extension of the temporary fishing ban on cod in 1980 seems to
have diverted the Icelandic trawler fleet more towards redfish than
saithe, dwe to the increasing availability of redfish. On »
this basis no marked change in the effort on saithe was likely to
have taken place in 1980 and, therefore, input P values for 1980
were the same as those used for 1979 at last year's meeting (Table 6.3).
The unweighted mean fishing mortality in the age groups 5-10 which
account on average for more than 75% of the catches, has been taken

a8 a reference F in the presentation of the assessments.

Spawning stock bicmass and recruiiment

From 1960 to 1969 the spawning stock biomass increased from 120 000
tonnes to 446 000 tomnes (Table 6.5 and Figure 6.1.B). In the i.

following years, it gradually decreased to 145 000 tonnes in 1980
due to the low recruitment in the 1970s. This level, however, is
8t1ll in excess of that estimated for the early 1960s.

Recruitment levels for the year classes 1960-67 were higher than
those for the year classes 1968-76., The abundances of year classes
1977 and 1978 at age 2 were assumed to be equal to the average value
of 39 million fish for the year classes 1968-76,

Input Fs at age 2 and 3 in 1980 were adjusted to produce this result.
For the predictions, abundances of year classes 1972 and 1980 were
alsc assumed to be 39 million figh (32 million at age 3).

Yield per Recruit

The yield and spawning stock biomass per recruit curves are shown in
Figure 6.1.D, Using the assumed 1980 exploitation pattern, the

vield per recruit curve is flat-topped. Fnax is about 0.5 and the
gurrent fishing mortality on age groups 5-10 is estimated to be

FS—lO = 01551

Catch Predictions

The input data for the catch predictions are shown in Table 6.7; The
cateh predictions are based on the 1980 exploitation pattern used as
input inio the VPA.

The TAC for 1981 recommended by ACFM is 72 000 tonnes. It is not

likely, however, that fishing mortality rates on saithe in 1981 will

increase above the 1980 level, This is because no further extension fw»
@

of the ban on cod fishing is currently envisaged for 1981 and
therefore, no further fishing effort should be redirected at saithe.

On this basis the Group assumed that fishing mortality in 1981 would

be equal to that in 1980. This leads %o a prediction of the 1981
landings of 60 000 tonnes. The agsociated spavning stock biomass

in 1982 will be 173 Q000 tonnes. The results for catch in 1982 and
total stock and spawning stock biomasses in 1983 are shown in Table 6.8
and FPigure 6.2,

FAROE SAITHE
Landings and Changes in the Fisheries

Preliminary catch data indicate a total catch of 25 568 tonnes from
the Faroe saithe stock in 1980 (Table 7.1 and Figure 7.l.A.). This is




9LL LS {705 29 2L9 6V [ 920 29 | T00 28 { 956 L8| 676 16 | <11 11T | 882 TTT | G6G 96T B304
- -~ - - - - - - - - assn
- - - - ¢ Teo T | 1€k 604 94 vl T (puetgoog) *y°n
- - -~ ¢t V209 |¢v9 8 |Gve @ [¥le TT | 26T ¢T | /9) 12 (soTen » poeTSwm) *y°n
- - - - - - - - - 64 uredg
- - - - - - - - 05T ¢TI puETod
T T ¢ ¥ G 9 - - - - Aenzon
TLT 26 | 990 LG | Leg ¥i | <16 ov | Tt8 9| oc¥ 1o | 69T <9 L9G 96 | 6¥6 65 | 080 09 PUBTSOT
- - - GLG oT| S8l ¢T| o028 ¢T| L29 et| G9¢ 8¢ | o716 o¢ 829 oY Jordeg pag ‘Lusmien
- - - - - - - - LY ¢ 189 2 *doy weq uBmxan
- - - - 16 2¢ ¥6 - - 186 ¢ soTeLT
6y Loy & fose Y [¢to¢ |loz ¢ oo T |zt T lov T Lag ko 2 SPUBTST 20IBg
€19 086 ¢G0T |efy T [GIO T [8¢9 T | TS 2 | T¢T 2 042 2 06¥ ¢ mrETeyg
#086T | 6L6T | 8L6T [ Ll6T | 9léT | clét | wi6t ¢L6T gL6T TLET Lagunog

(*ondT18TIBYS UTOTING WOXT
*086T-TLAT ‘eA UOTSTATIC UT HOLIVS 3o

6LET=TLET x0F 23EQ)

nmmqmopu Uo3BO TEBUTWON *T°0 o1qes




28¢ey L Co96%ETL 22001 g92ll g2v691L 6LLLL LIR6E Y1014

e Jor 3 1

— p————G Ry S oo +40
62 2l L6 r4} 89 9¢ sL vl
g5 st 651 12 26 0l Y <t
201 687 6L 99 | L6l 9L I 21
LSt 686 9% 856 6672 ges 16% )
A 699 5.S 8¢ 6 490'L oL 428 oL
QLY . 262 155 2261 0ssl verL ¢ns L &
966G 1 2Ll 196 890 L 2952 vb6? V8¢S 8
9652 996¢ szl 9501 w612 96%¢ 26%¢ ]
9262 919¢ 9661 108l negse 6281 79 1§ 9
2859y L6641 . GsYe 2682 SY0¢ 64492 guse s
L1822 v9l< Syl ooom ¢2¢ 26672 y0OY¢ vV
g} ngYy 895 65 62¢ 926 6921 ¢

N W 0. 0 < 62 oL M
ng&1L 6161 2161 L2261 9161l Gl61L 7261
906/2 96%LSE 1968¢ 2922¢ $922¢% 5s0L2 22122 0gselL L9861l VL0t

. ,

A —r T R QG TR & . : <

h 22 89 £9 02 Ve Ly $9ab AL 26 71

! 08 62 96 26 25 62 0L 201 L8 ¢t

Lg2 Q2¢ 6vs 121 oLt coL c200 690 <8 Zl
LY L9s 288 6672 0ot 512 491 e o 20t Ll
L28 L2yl 656 LetLt LOY 219 - ngsh $E2% 291 0t
559L 86072 222% 6891 $HSL 129 nss's 0657 £6¢ 6
9L92 0z¢s 590% 2¢6G 9612 200¢ noztL 6570 299 e
ziel 8Ly 2699 gL19 9c L6 2028 156y g\ H2¢1 )
220/ 9498 9529 9219 . 8Ls9 2L 925y ILly 8612 9
S5 LS %269 L2201 666 Y 90L& £96¢ L6SS CRZE 6862 S
2921 98.¢€ Lsogs 2296 C65Y $N9Z ooqn nenz - S28% 4
612 <95 9% 182 2461 958 crrﬂ NY6's cnneg €
G5 i 2. L+ ) AN A - AN — 961 ﬂi&%illr&bhriillz!purflziililLW\
cLéL 2261 L261L 061 6961 896t 7961t 9964 L 5961

-vas xoF (000:) mhmp mmu uT yoqeo ndul
*FHLITS OTPUBRLadl ¢*9 oTd®RL




i
o
Ny

i

£v°o

0%°0
0%°0
$8°0
£9°0
Ly 0
¥9°0
49°0
S¥°0
LS o
y€°D
Lz=o
oL*0
to-o
6o"0

wié6t

Sv*0

070
0v°0
€970
90" L
4970
4970
99°0
%0
6570
£€e°0
0<ta
Lo
200
00" 0

2L61

s¢T0

0%*0
0%*0
0%°0
0%°0
ov o
0%*0
ov°0
o%0
a%*o
gg* 0
0z2°0
oto
70070
anto

026l

2670

0¢*D
0<*o
e
en-i
0670
as*o
6470
£9°0
g%"0
sEt0
w270
070
tn=o
000

Lé&lL

PAR ]

0v*0
0%°0
2870
811
$6°0
98°0
820
7¢°0

w2t

€70
L0
2170
20°0
no-o

6261

8¢70

0v=Q
a%=0
6£°0
¥¢°0
EANN
0s°0
0s*0
8%°0
oY= 0o
820
£1°0
6070
00°0
ao "o

nL6t

*(2°0 = W) vap wmoIr se

tetn

a¢ n
0e" 0
FAAR]
¥9°0
2% °0
0vy*o
es "0
Ls*n
$¢°0
oL N
sL™0
0°0

Lo o

poto

2261

getn

ng o
ngen
Lo
22N
gL
eEtn
Ly n
£yt
090
s2*n
gttn
oL*n
200
LA ]

696L

¢c0

0¢°0
ge 0
$L°0
62°0
A
9% 0
%s°0
L8710
og 0
6270
aetqQ
6070
no-=o
oo-o

1261

s2°0

ge-p
og°n
eel
§2°0
2¢°0
620
2270
2€°0
8270
ALTD
60°0
S0°0

2070

00°0

8941L

letn

0 0
fig"0
€Y 0
6L°0
92°0
0" 0
LAt
270
SeTl
¥2°0
LLeo
20°0
0o
aoto

2967

TYTTE}IOW SUTYSTL
*EEEIVE OTPUBTSoT

¢

70

0g°0
ng=o
2270
l9T0
62°0
270
2870
2970
¢ °0
LZ*n
%2 0
6L°0
2070
aato

Sl61

02°0

0270
0e=o
6270
2170
€0
£2°0
22z°n
%2 0
220
2L°0
cLtn
¢0t0
toco
neso

Q6L

¢*9 staeg

£LT0

ogto
0¢*0
£2°0
72°0
6570
vt
évto
4970
82°0
027D
gL"0

et

9070
oo"o

v261

Ny
od

.
o

ap BRSANE <o R BT R Iy
== N
*

P ~F
o ol

~

o

a [
CcCoOQooDOoOoOo0

My
ot ]
[

gLeo
0o
go"o

C961L

N(NE-¢ >4

+S1l
A
ol
2t

ot

N ¥ SN0 M0 0

n“¢oL-6 >4

+G L
¥l
et
2l
L
31

MY N O P 00O



- 37T =

€02
28l
0dg
ce9

L9211

6867
1 3%
pige
66151
26261
99192
eLvdy
29265
GZS6¢E

8261-0261

Ly es 9
569291

94

£l
VAt
2¢S
6egl
s0oé
0g0¢
7464
22102
ve99d
96262
6202
869¢d
2000¢%

gdel

cé
UL
981
6%¢
Ly
2.8

A 5.Ya
2ley
06%9
£Go8t
66561
9509¢2

Py

Lg6l

£2sene
gséznd

cve
@2
944
AR
2501t
l1%
65 LY
6226
Degyi
L20%s
902 6%
2566¢
0209<
ps68e

L6l

Gngl2e
gnl¢Lt

¢/

2r6L%

0861

&Y 69
92652

VAY
g7l
Le¢
£hE
6291
AR
0sse
€62l
L2261
&678%¢
Lh82%
L58L%
2eséYy
68/ L%

LL6L

£GS6¢
AT AR

0
682
182
592
760 L
Neci
roetl
6222
2028
969% L
0gesltl
£eLBE
RN AY
0606%

6461

92281
86.80¢

982
cs2
s
469
250t
$62¢
L69Y
$L691
$9602
6920¢
88YSE
L9202
L$9E9
29209

nisgtL

22¢9eé
Gy82% L

c¢e
CRE
Sy
8y9
9CyL
L6L
g2te
QY92
~LE Y
et
40961
0066 L
gL’y
4<00Y

2261

0voLe
I AX-EAY

9g L
981
5l¢
G0s
BOS
LélL
Zv0e
npes
2490¢
ng2ds
0ede?
G198y
2¢188
L9221

6961

L6gse
Nweenr

802
Ls
675
gl
6l¢t
4282
ci0Yy
02.¢
248
9cLt
02yl
21092
LlgHe
28946

L2 61

99 6%
ovosYhe

ety
7l
7LE
c0s
§cd
98%1L
nLged
8L901L
DLyl
SLyyy
25eEY
269GS
¢len9g
269Nl

8961

69LFE
2282¢1

G/
882
9L
088
Lzl
6v82
0¢ls
Gé6%e
G969
2LLe
2L8el
L68%¢
2yLes
66162

QL5

NgoLs
noneLs

wee
612
A%
w9y
nos
¥ov L
61LY%¢
228Y
2678 1L
ceLee
SASM ALY
26995
65269
}56%/

196l

*ygp moxy (000:) SILAUAU UT SWTS F

*HHLIVS °Tpue

gongy
061

8s?
261
29y
$6%
2¢ vl
9¢de
2506
SRS
D662 L
RLSOL
2¢97el
LSABL
N660¢
Gldb6¢

sial

BG LYYy
2986¢0¢

79¢
<49
8y
70y
AW
952t
TAAY
292€
ilP)
99n/e
6020¢
58092
18202
82948

9961

204.¢

goves
646061

S8

13
VAR
6t4
£o8
2592
caly
$286
Nsvsl
ALY
geYvst
LLt6L
SHehe
clale

vi61L

52292
6 9L67¢

82¢%
SLE
0go
L%9
L69
Lsol
8681
2%
scnNo
LedtLt
on¥ LY
L282Y
65156

w6858

GO41L

T3 W 7°g St1ded

"1lS "NMYdS
Tviol

+S1L
val
¢l
2t
LL
0t

AN ST O - 0O

"1S TNMYdS
IYi0L

+C L
7l
&l
2l




- 38 -

Table 6.5 Iceland SAITHE
Spawning stock biomass ('000 tonnes) at the
beginning of each year and recruitment estimates
from VPA of population size (millions) at 1 year
0ld of each year elass, (BEstimates of year class
"strength of the most recent year olasses are less
relisble,)

Year Spawning stock Recruitment
/Year class biomass (6-15+)

1960 120 126

1961 130 83

1962 ' 147 142

1963 155 105

1964 . 142 104

1965 . 155 90

1966 237 132

1967 283 95

1968 398 : 73

1969 446 39

1970 443 35

1971 403 37

1972 376 46

1973 ; 354 48

1974 321 37

1975 280 ' 71 é

1976 226 49 I

1977 | 177 |

1978 167 ' ' 3

1979 | 172 | Qﬁ |

1980 145 ?
%

R
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Table 6.6 Tcelandic SATTHE
Weight at age, Teelandic landings in 1979

and 1980. fﬁ
fﬂ
Age 19791) - 1980 Pregioﬁzl%)used
— i
3 1.12 1.44 1.12 1
A 1.76 1.89 1.96 ' \;
5 2.73 2.68 3,05 L
6 4429 3.87 4434 ﬁ;
7 554 5.52 | 5.58 \
8 7427 6.14 6.55 i
9 8.42 6.84 7064 .
10 9.41 8,23 8.63 |
11 10.00 9,06 9,52 .
12 10.56 9.30 10.29 i
1% 11.87 10.50 £ 10.97
14 13.12 11.37 11.55
1) TUsed for ealonlation of spawning stock

biomass in 1974=T79

2) * Used for caloulation of spawning stock
biomass 1961-T3.




- 40 -

Table 6.7 Icelandic SAITHE.
Input data for catch predictions.

Age Stock number 1981 Relative fishing Average
group (1000) mortality weight (kg)
3 32 000 0.0286 1.44

4 26 362 0.286 1,89

5 19 559 0.57 2.68

6 18 653 0.86 3.87

7 6 490 1.4 5432

8 4 372 1.14 6.14

9 2 912 1.14 6.84
10 872 1.14 8.23
11 443 1.14 9.06
12 239 1.14 9.30
1% 186 1.14 10.50
14 106 1.14 11,37
15+ 9% 1.14 12,50

‘Recruitment of 1977, 1978 and 1979 year classes
is based on the average for year classes 1968-76.
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Table 6.8 Icelandic SAITHE
Catch and biomass predictions (1000 tormes)

Spawning stock N Total stock
Year Eiﬁﬁiiz F5—10 Landings biomass
. Ty
1980 145 0.35 58 316
1981 171 0.35 60 320
1982 173% 0.3%5 62 320
Fao | Fs-10 TLendings 1982 Total biomass SSB
in 1982 1983 1963
0.1 .035 7 378 226
0.2 07 14 370 219
0.5 «175 33 348 199
0.8 28 - 51 328 181
0.9 « 315 57 322 175
1.0 -+ .35 62 316 o0 170
" 1.2 W42 72 505 159
1.5. .525 86 288 145
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