
RESTRICTED 

IN~ERNAnONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES 

Serial No.2204 
(D. c.1) 

ANNUAL MEETING - JUNE 1969 

Results of Studies on Herring from 

ICNAF Res.Doc.69/57 

the Region of Nova Scotia, Georges Bank and Statistical Subarea 6 

by F. Chrzan and £I; Draganik 
Sea Fisheries Institute 

Gdynj,.a, Poland 

In 1968 Polish Ye.sels spereted in Tarioue fishing grounds, 
extending from Banquereau Bank in the Subarea 4 to Cape Char­
les in the statistical Subarea 6. Though fishermen were in 
the first rate interested in herring cstches they aleo caught 
other fiehe •• The catchea of herring end other speCies in par­
ticular Subareas are given in the Table 1. 

Subarea 

4 
5 
6 

Totsl 

'Dable 1 

Cstch in metric tons 
Herring. Other species • 

737 57.8 538 42.2 
63,498 79.3 16,527 20.7 
11.582 92.9 886 7.1 
7S.e11 ___ . 80.9 17.951 19.1 

These data show that most of herring were caught in the Sub­
area 5, i.e. on Georges Bank and that the more southwards 
was situated the fishing ground the higher percent of herring 
was found in the catche •• 

Five types of veseels took psrt in the catches. The fish 
landed by these vessels and the fishing effort sre given in 
the Table 2. 

Table 2 

Type of vesBel Catch in metriC tone No.hours 
HerrIng Other specIes fishing 

Factory-trawlers 5,457 967 876 
Large freezer-trawlers 11.116 9,550 6,489 

No.days 
fished 

153 
834 

Smeller freezer-trawlers 3,620 1,657 3,474 301 
Side motor trawlers 23,740 4,627 11.1~5 2,108 
Stesm side trswlers 31.88<1 1,1<;0.. .28,322. 3,215 
All types of vessels 
together 7~.817 17 .. 951. .. 50.?8L __ .6.611 

Though the largest amount of herring had been landed by 
steam trawlers. still the importsnce of this type of vessel 
in Polieh fisheries is gradually decreasing. wheress motor 
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trawlers become mere and more important. Hence the latter iy­
pe has been accepted as a basis for determination of the sisn­
dard fishing effort of the whole fishing fleet' operating for 
herring. 

Mean fishing yield aDd fishing effori have been celculated 
on the basis of fishing results. These data. related to side 
motor trewler.ss s standard unit. are given in the ~ble 3. 

Table 3 

Subarea Catch of herring 
in metric tons 

Fishing yield of The number of stsn­
dard days ftahsd 

4 
5 
6 

4 - 6 

737 

a atandard traw­
ler in metric tons 
per day 

11.4 64.7 
63.498 10.8 5.881.6 
11.582 __ ____13,6 _ 852.3 
75.817 11.2 6.798.6 

It appears from these data that with different fishing yield 
in particular Subareas 6.798.6 fishing days would have to be 
used in order to catch 75.817 tons of herring. 
The length of herring 

In the fishing grounds of Nova Scotia 4495 herring of U.e 
length from 26 to 39 cm. were measured in June and July. On 
Georgee Bank 23.970 herring were measured in the period from 
June till Sepiember. The length of the fish raaged between 
22.0 - 35.5 em.1 the mean length was 31.25 cm. In the statis­
tical Subarea 6 the measurements were performed in February 
and April. Toial of 7.026 fish were measured. The range of 
their lengths was between 22 - 36 cm. and the mean length ~ 
30.08 cm. The results of these measurements are given in the 
form of curves in the Figure 1. The shepe of the curves shows 
that the largest herring occurred in the fishing grounds of 
Nova Scotia. The curve representing the length of herring of 
thia Subarea haa two peaks. The firat pesk relates to the 
lengih 29.0 - 31.0 em., the .econd to the length 32.5 - 34.0 
cm. The fish of the length 29.0 - 35.0 em. comprised 892.3~0 
of the aample. 

On Ge .. otes Bank the herring were of medium length and the 
largest group among them 1828.2~1 compriaed fiah of the leng­
th 29.5 - 33.0 em. 

The small eat herring ware caught in the fishing grounds of 
the Subarea 6. The most frequent were the lengths 29.5 - 30 
cm.; they made up 690.3~0 of the semple. The descending slopes 
of the our.es, correspond1ng to the moet frequent fish lengths 
are almost parallel for herr1ng caught on i •• z. Georges Bank 
and herring caug" in Subarea 6, but the distance botween 
these slopes shows that tbe length increase between them 
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emounted to abt. 0.5 cm. /i.e. between the measurements per­
formed in the perioda February-April in the Subarea 6 and 
June-September on Georges Bank/. The parts of the curves, 
which corrwspond to the smallest herring, both in Subarea 6 
and on Georges Bank, seem to ahow thst only some of the smal­
lest herring, which in winter se~occurred in the Subarea 6, 
migrated into Georges Bank. 

Allie composition 

The otoliths for age resdings were taken simultaneously 
with fish measurements. The following number of otoliths were 
read in particular Subareas. Nova Scotie - 300, Georges Bank 
- 2150 and Subarea 6 - 1000. The reading of otoliths was per­
formed according to the method of zone interpretation descri­
bed by Chrzan and Draganik /Redbook 1968,Part 111/. The age 
composition is given in the Figure 2. Moreover, in order to 
stress the importance of particular ege-groups in respect of 
weight end the number of fish caught by standard motor trsw­
ler per day the corresponding data have been given in the Tab­
les 4 and 5. The data from the Table 5 may also be used for 
calculation of fishing mortality of particular year-classes. 

Both the graph in the Figure 2 and the data in the Tables 
4 and 5 show that in the fishing ground of Nova Scotia most 
of fish belonged to the year-class 1963. It made up 3~ of 
the total weight of fish landed. The next was the year-class 
1960, comprising 19.7~ of the catch. Also year-classes 1959, 
1958 and 1957 were comparatively abundant. In total four old­
est year-classes 1960 - 1957 made up 47~ of the lsnded mass 
of fish, whereas the year-class 1961 was rather poor, compri­
sing only 8.2~ of the catch. 

The catch composition of herring on Georges Bank was dif­
ferent. Similarly to previous years predominated the year -
class 1960, making up 40.7~ of the catch in 1968. The next 
/20.~/ was the year-class 1961, which in respect of number 
was almost 8S abundant as the year-class 1963, though the lat­

ter was in the third place in respect of weight /16.9%/. On 
the Whole there were conaiderably fewer older fish 19, 10 and 
11 years old/ in the fishing grounds of Georges Bank than they 
were in the fiahing grounds of ~0V8 Scotie. 

In the Subarea 6, similarly as on Georges Bank, in the 
first place there WRS the year-Class 1960, making up 33.6% of 

,the catch in weight. The next was the year-class 1961 - 25.3% 
of weight. Comparatively good abundance was noted in younger 
age-groups. It seems probable that the year-classes 1963 and 
1964 may be of considerable importsnce in the catches on Geor­
ges Rank in 1969. 
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In the Figure 2 there is aleo given the age composition ~ 
of the spawning stock, based on the sample from Georges Bank, 
taken in September. In this stock predominated year-classes 
1960 and 1959. In the third plsce there wss the ye~cless 1963, 
which seemed to be of a rather average ebundance. 

In the Figure 3 there are shown the changes in length compo­
sition of particular year-classes of herring caught on Georges 
Bank in the years 1965 - 1968. There may be noted gradual shif­
ting of the curves characterizing both the length of fish and 
the abundance of particular year-classes. First of all we note 
that the year-class 1960 was predominant in these years. Most 
of the fish of this year-class were caught in 1966. In 1967 
some decrease of this year-clsss wss noted in the catches and 
still further decresse in 1968, whereas along with this year -
class appeared the year-classes 1961 snd 1963, being however 
less abundant. 

Sexuel maturity and feeding of herring 

The observations on the stage of maturity of gonads and 
feeding of herring were carried out during research trips. In 
February it was found thst sll the herring bed gonads in vir­
gin and recovering stage 111/. In April about 15_ of fish on 

Georges Bank bed gonads in developing stage lIlli, whereas the 
rest of fish had still gonads in recovering stage. 

In the second belf of June, during investigations carried 
out in the fishing grounds of Nova Scotia, the following sta­
ges of maturity wers determined - in males: virgin and recove­
ring spent ebout 3_, developing 1111/ - 45%, developed - 46~ 

end gravid IVI - 6.; in females: virgin and recovering - ~, 

developing - 63~ snd developed - 32~. With these stages of me­
turity herring were feeding very intensively. About 9~ had 

food, in their stomache, wherBas only ~ were wi th empty.o­
mache. Mean degree of filling of stomachs was found in 4~ 
of fish. 

The observations carried out on Georges Bank showed that 
herring were msturing here lster then in the region of Novs 
Scotia. In June the stages of maturity were: males ~ virgin 
snd recovering abt. 10~, developing - 55~ and developed -
35~; females. virgin and recovering - 1~, developing - 85% 
and developed - 5~. In July 45% of meles and 7~ of femslee 
had gonads in developing stags, while 40% of males and 2~ 
ot females had developed gonads. III August predominated fish 
'with developed goneds, when simultaneously considerable num­
ber of fish had goneds in gravid stage. There were hsrdly sny 
fish encountered with gonads in developing stage. In July in­
tensive feeding of herring Was noted on Georges Bank. In the 
,ontente of etomschs there was most often found the crusta­

cean Thysanoesss sp. In August the concentrations of fish in 
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the southern part of Georges Bank began to disperse. Except 
fish still remaining in the north-western regions,the feed1ng 
of herr1ng became less intensive end the meen filling of sto­
machs was found 1n only 10% of fish in the samples. Towards 
the end of August most of fish had empty stomachs. 

Rete of growth 

SimilarlY a8 in the years 1966 and 1967 laccording to Drs­
ganik, B. and Zukowski,Cz.1 the rate of growth was determined 
from the mean length of particular age-groups. These lengths 
were calculated separately for males and females. The figures 
shaw that in the same age-groupe 1n the three Subereas the 
femalea were of a slightly greater length Ion average by 0.2 
- 0.4 cm.l. The ~lue. of mean lengths in part1culsr age­
groupe were used for the curvee of growth of herr1ng in the 
three Subareas. The numerical dete ere given in the Table 6 
end the curves in the Figure 4. Besides the von Bertalanffy 
equation for determinat10n of the 
pertz's equetion 

It- ab
ct 

wee used. 

rate of growth also Gom-

Also the parameters of this equation were calculated on 
the basis of mean lengths of herring, though the data related 
to herring caught in 1967. The values of these psrameters 
were. a- 37.0 cm., b-0.594, c.o.819. The two curves - one 
plotted according to the von Bertelanffy equation and another 

accord1ng to Gompertz's equation - are given in the Figure 6. 
We note that they are almost 1dentical 1n the1r sp~ead relat1nl 
to the older ege-groups. 
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