
INTERNA nONAL COMMISSION FOR 

RESTRICTED 

THE NORTHWESt' A llANnC FISHERIES 

Serial No. 2625 
(D. c.3) 

ANNUAL MEETING - JUNE 1971 

ICNAF Res.Doc.71/126 

Eztim2,tiu,~ 0, Fishing Mortality in the Gcorj;es Bllnk Iillrring JtocL 

by 

A. Schumacher and H. Dorruleim 

Bundesforschungsanstalt fur Fischerei 
* Institut fur Seefischerei 

i~a terial and J.iethods 

In default of own complete details concerning age and vleisht of 

the herring caught in Div. 5 Z from 1961-1966 the present paper 

is partly based on USSR and Polish data. In ordcr to obtain thc 

totrll catch in terms of numbers of fish caucht by year and aGe 

group data from the German fishery since 1967 have been included. 

For the US3R and Polish catches from 1061-1966 and the USJR 

c8.tches frolil 1967-1969 the age composi tion given by Anthony (107 n 
for the Polish catches 1967-1969 the data given b:! F. Chrzan and 

B. Draganik (1967, 1968, 1969), for the Gcrraan catches (Fed.lie-'J.) 

1967-1969 data from the German fishery reported bJ K. 3chubert 

(1968, 1969, 1970) have been used. 

In order to include-while determining the numbcr of fish 118r 

year-class-sufficiently the different weights dc~endin[ on the 

stn.,o:es of maturity of the herring the followinG vleiGhtc obtrlined 

fro;fi ~lC[~surements of samples from the German fishery 1967-1970 
vlere used: 

Age 
~;zearsl 

2 3 4 5 6 7 8 9 9+ 

Weight I 87 153 188 230 256 273 299 314 3j4 
~f.rammsl 
Weight II 87 159 173 202 220 236 248 276 299 
(grammsl 

I First part of the season until September 30th 

II st Second part of the season from October 1 to 

December 31 st 

By help of these inean weights per age croup the number of herr:'.nc: 

of each age group c[~ught by the different JE tLmal fleetG \'TreG 

c8.1c1.1.1ated on a monthly basis and then summed up for the tot[ll 
*Hamburg 50, Palmaille 9 

'3- e:r;:;an:" 

C2 



- 2 -

year. The results are given in Table 1. 

()n the b>."sis of the total number of fish per age group caught 

in the yeQrs 1961-1969 (s. Table 1) the fishing mortality was 

estimated using the virtual population teclmi~ue (a detailed 

description of this method - modified by R. Jones - has been 

;0ublished by Schumacher (1970)). This method re~uireG a conetan 

rHj,i;llral mortality. In order to cover the flFe r;roups 4-6 which 

;;,r(; r.ninly con tri but inc; to the fi shery an M of (J.? 1'1;1,:; been 

usod :Ln the calculationa in accordance with the valu(;!; {~iv"n 

by Anthony (1970). 

The c[,lculation starts with an initial F of 0.8 which is SO{;le­

what higher than the values derived from a preliminary analysia 

of catch per effort data given in the 1970 report of the 

assess~ents subcommittee(Redbook 1970, Part I, p.52). From this 

first step (A in Table 2) the following results - concerning 

the method - were obtained: 

1. In all years the fishing mortality decre2,sed gradually from 

the older age groups to the younger ones. 

2. For 1968 - that year next to the year the cons t""nt initial 

value of F had been applied - the values of F Deem to be 

overestimated because F = 0.8 as initial v"lue for tree youn!':er 

age groups is too high. 

Therefore the initial value of F ~ad been reduced in a 

relatively rough way in order to cover the decrease in F to the 

younger age groups and to prevent lmderestimation of P jYj 1968 

(B in Table 2). A third run has been undertaken to ~lhow 1,'10 

influence of an higher value of natural mortality (J.1= 0.:;) on 

the estimation of F (C in Table 2). 

Results and Discussion 

The results of the different estimates of Fare t[l,bul,,"ted in 

Table 2 together with previous estimatcG presented by Anthony 

(1970) (D in Table 2). In general the differencc]s bet\'ioon 

e3ti~,1ates on the 'oasis of different leI are relatively CJI,lall :_ll:J 

of minor importance for stock ascesm:ten t ,Illrpoue,;. Th c ctif [,'rene 

l)etVleen the fishing mortality estimates preccj1ted in thi~; pap~r 

and the viilues given by Anthony (1971) are also small. , ' 

Concidering the different basic data and the different initial 

ve_l U8S the [.;.:3r~~ement is snr:!1risinr.ly [ood. f.L11E::re 2,1"8 only lc~~.~'C:r 

differencec In the older age groups 7-(,. The~-!e differencec 

are obviously an effect of the use of an extrecely 'lie" 
initial F of 2.2 by Anthony. Considering the fact that the 

different year-clasoes are contributing to the total catch 

in different ~uantities the mean F for the total year has boen 

calculated by weighting the F values of the different ago 

C3 
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i'YOUP;:; "by ~"e number of herring of tiliG :'I;e gr' ltpl: ~1:L'.l<- tot'.l 

catch of tllis year (Schumacher 1967; Anthony 1970). The meu.n 

annual fishing ,"Jortnli ty is given on the botto'1 of Table :'. 

These values are following naturally the General trend in the 

fishery: very high F in 1962 (152 000 t), lovi F in 196 5 

(40 000 t) and again an increase of F in 1968 ()44 000 t). T!:e 

)resent levGl of F might be estimated as the sw~e as the 1968 

value a11(l for assessment purposes a runiCe from (J.6 to 0.8 

;:;hould be aeeptable. 

The position of this rallf.~e in the yielci .pe,' I'''erui L ellrve 

sho';:G that even if a low level of ne turul mort;:li ty haG been 

assUl'led the position of the maximum sustainable yield will not 

be eexeeded. On the other hand the flat top level of Lhe yield 

curve ha;:; been reached and a further increase in fishing 

mortality (effort) is not desirable 3nd would posllihly lend 

::t; i'j.01.1. '. c'Jn sequenceD conc(:rllin{~ rr;c r'Lli t!'lent. 
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Tab. 2 

Age M 

Herring, Division 5 Z 
Fishing mortality 

1961 1962 1963 

- 5 -

(virtual Population 'rechnique) 

1964 1965 1966 1967 1968 
====~=====.::==== =================~===========================~~======--,=~=-=~===== 

A 0.2 0.02 < 0.01 < 0.01 < 0.01 
2-3 B 0.2 0.02 <0.01 < 0.01 < 0.01 C 2..:l 0..:..9.1 < 0..:..9.1 < 0.01 <0.01 - - - -D 0.3 0.01 

A 0.2 0.02 0.06 0.04 0.01 0.01 0.01 0.14 B 0.2 0.02 0.06 0.04 0.01 0.01 0.01 0.03 3-4 C 2..:l 0.02 0..:..9.5 0..:..9.6 0..:..9.1 0.01 0.01 0..:..9.3 -D 0.3 0.02 0.08 0.05 0.01 

A 0.2 0.13 0.10 0.11 0.10 0.01 0.04 0.07 0.15 
4-5 B 0.2 0.13 0.10 0.11 0.10 0.01 0.02 0.05 0.08 C 2..:l 0.11 0.08 0..:..9.8 0..:..9.8 0.02 0..:..9.3 0..:..9.4 0.08 D 0.3 0:10 0:08 0.15 0.13 0:01 0.03 0.03 

A 0.2 0·33 0·48 0.52 0.32 0.06 0.12 o .Hi 0·5b 
" 6 B 0.2 0·33 0·48 0.52 0.32 0.06 0.12 0.06 0.40 ,- ~ 

2..:l 0..,23 0..:..11 0..:..13 0~5 0..:..9.5 0.10 0.!.l3 0..,27 
v 

D 0.3 0.40 0.65 0.48 0.07 0:09 0.10 0.36 
., 0.2 0.28 1.70 0.71 0.80 0.10 0.21 0.26 0.57 B 0.2 0.28 1.70 0.71 0.80 0.10 0.21 0.2~ 0.1/'.1 ',J-7 n 

2.!...L 0~5 1.!.l.0 0"'&'3 0.66 0.08 0.18 0.22 0..:..15 
'~ 

D 0.3 0.80 1. 31 0.15 0:26 0.24 0·47 
A 0.2 1.80 1.20 1.03 0.22 0.37 0·50 0.87 

7-8 B 0.2 1.80 1.20 1.03 0.22 0-37 0·50 0.82 C 2..:l 1..:..10 1.!.l3 0,:.23 0.18 0..,21 0..:..15 o .!.l.6 -
0:53 

D 0.3 1.42 0·78 0·71 0·92 
A 0.2 0.67 0,.02 0.89 0.37 0.54 LOti 

'H ~ 0.2 0.67 0.02 0.89 0.37 O. )4 1.06 2..:l 0..&3 0..:..9.2 0.80 0..,22 O..:..1ll 0,:.29 - -D 0·3 1. 79 2.51 1.90 
A 0.2 0.02 1.15 0·45 0.60 0·45 

9_10B 0.2 0.02 1.15 0·45 0.60 0·45 C 2..:l 0..:..9.3 1.08 0..:..12 0..:.26 0..:..12 - - -D 0.3 
===:..:===c:.=== __ ====================================-,===============~=-===~=--=== mean f A 0.27 1.40 0.33 0.28 0.12 0.19 0.36 0.73 weighted by B 0.27 1.40 0.33 0.28 0.12 0.19 0.34 0.66 year class C 0.26 1~9 0~9 0.:.£4 0.10 0.!.l7 0..,21 0...&.1 abundance D 0.37 0.42 0:07 0.31 0.53 0.74 -- -

-- -- ------

A = M = 0.2 initial }, = 0.8 

initial 
F 

.,.,==:;::;===== 

-

0.80 
0.10 
0.!.l0 

O.ilO 
0.35 
0..,25 

o.no 
0·45 
0..:..1) 
2.20 

0.80 
0.60 
O.cO 
2.20 

0.80 
0.70 
0.!.l.0 
2.20 

O.flO 
0.(10 
O.dO 
2.20 

0.80 
o. ~iO 
O..:.QO 
2.20 

=== -;-.======-

B M = 0.2 initial F adjusted to the mean F per age group derived from A 
C = !1 = 0.3 initial F adjusted 
D = M = 0.3 Values presented by V. Anthony to the mid-term meeting of the assesments subcommittee (Initial F = 2.2) 
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