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In 1968 Polish veesels eperated in varioue fishing grounds,
extending from Banquereau Bank in the Subarea 4 to Cape Cher-
les in the statistical Subarea 6. Though fishermen were in
the first rate interested in herring catches they also caught
other fiehes, The catches of herring and other species in par-
ticular Subareas are given in the Table 1,

Table 1
Subarea Catch in metric tons
Herring % Other species .
4 737 57.8 538 42,2
5 63,498 79.3 16,527 20,7
6 11.582 92,9 886 1.1
Total 715.817 80.9 17,951 19.1

Thease data show that most of hesrring were caught in the Sub-
area 5, 1.e, on Georgee Bank and that the more southwards
was sjtuated the fishing ground the higher percent of herring
was found in the catches,

Five typees of vessels took part in the ceiches, The figh
landed by theee vessels and the fishing effort are given in
the Table 2,

Table 2
Type of vessel Cetch in metric tons No.hours No.daye
Herring Uther specles fishing fished

Factory-trawlera 5,457 967 876 153
Large freezer-trawlers 11,116 9,550 f,489 834
Smaller freezer-trawlera 3,620 1,657 3,474 301
Side motor trawlers 23,740 4,627 11,125 2,108
Steam side trawlers 31,884 1,150 28,322 3,215
All types of veasels

together 75,817 17,951 50,286 6,611

Though the largeet amount of herring had been landed by
gteam trawlers, still the importance of this type of vessel
in Polish fisheriee 1s gradually decreasing, whereas motor
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trawlers become more and more important. Hence the latter ty-

_pe has bYsen accepted as a basis for determination of the stan-

dard fishing effort of the whole fishing fleet operating for
herring.

Mean fishing yield and fishing effort have been calculated
on the basis of fishing results. These data, related to side
motor trawler,as a standard unit, are given in the Table 3.

Table 3
Subarea Catch of herring TFlshing yleld of The number of stan-
in metric tons a standard traw- dard daye fikhed

ler in metric tons
per day

4 737 11.4 64.7

5 63,498 10.8 5,881,6

6 11,582 13,6 852.3

It appears from these deta that with different fishing yleld
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 tke
length from 26 to 39 cm. were measured in June and July. On
Georges Bank 23,970 herring were messured in the period from
June till September. The length of the fish ramged between
22,0 - 35.5 cm.; the mesn length was 31.25 cm. In the statis-
tical Subares 6 the measurements were performed in Februery
and April, Total of 7.026 fimsh 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 Pigure 1. The shape of the curves shows
that the largest herring occurred in the fishing grounds of
Nova Scotia. The curve repreasenting the length of herring of
this Subarea has two peaks, The firat peak relates to the
length 29.0 - 31.0 cm., the aecond to the length 32.5 - 34.0
cem. The fish of the length 29,0 - 35.0 cm. comprised 892,3%c
of the ssmple.

On Gelréées Bank the herring were of medium length and the
largest group amcong them /828.2%¢/ comprised fish of the leng-
th 29.5 - 33.0 ecm.

The smaliest herring were 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 sampls. The descending slopes
of the cur¥es, corresponding to the most frequent fish lengths
are almost parallel for herring caught on SEmrm Georges Bank
end herring caughff in Subarea 6, but the distance botween
these slopes showsa that the length increase between them
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amounted to abt, 0.5 cm. /i.e. between the measurements per-
formed in the periods February-ipril in the Subarea 6 and
June-September on Georges Bank/. The parts of the curves,
which correepond to the smallest herring, both in Subarea 6
and on Georges Bank, seem to show that only some of the smal-
lest herring, which in winter seapnocecurred in the Suberea 6,
migrated into Georges Bank.

Age composition

The otoliths for age readings were taken simultaneocusly
with fish measurementa. The following number of otolithe were
read in particular Subareas: Nova Secotia - 300, Georges Bank
- 2150 and Subarea 6 - 1000. The reading of otolithe was per-
formed according to the method of zone interpretation descri-
bed by Chrzan and Dragsnik /Redbook 1968,Part 1I1/. The age
composition is given in the Figure 2, Moreover, in order to
atress the importance of particular age-groups in respect of
weight snd the number of fish caught by standard motor traw-
ler per day the corresponding data have been given in the Tab-
les 4 and 5. The data from the Table 5 may elso be used for
calculation of fishing moritality of particular year-clesaee.

Both the graph in the Figure 2 and the data in the Tables
4 end 5 show that in the fishing groundéd of Nova Scotia most
of fish belonged to the year-class 1363. It made up 32% of
the total weight of fish landed. The next wes the year-class
1960, comprising 19.7% of the catch. Alsc year-classes 1959,
1958 and 1957 were comparatively abundant. In total four old-
est year-classea 1960 ~ 1957 made up 47% of the landed mass
of fish, whereas the year-class 1961 was rether poor, compri-
sing only B.2% of the catch.

The catch composition of herring on Georges Bank was dif-
ferent. Similerly to previous yesrs predominated the yesr -
class 1960, meking up 40.7% of the cateh in 1968, The next
/20.2%/ was the year-clses 1961, which in reapect of numter
was almost as abundent me the year-clase 1963, though the lat-

ter was in the third place in respect of weight /16.9%/. On
the whole there were considerably fswer older fish /9, 10 and
11 years old/ in the fishing grounds of Georges Bank than they
were in the fishlng grounde of Nove Scotila.

In the Subarea 6, simllarly as on Georges Bank, in the
first plece there was the year-class 1960, making up 33.6% of
,tThe catch in welight. The next was the year-class 1961 - 25,3%
of weight, Comparstively good abundance was noted in younger
sage-groups. It seems probsble that the year-classes 1963 and
1964 may be of considerable importence in the cetches on Geor-
ges Bank in 1969.
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Table &

The participation of particular age—groups/year—classes
in berring oatches /in metric tons/

Subarea A__E - ~
111 v - VI YII  VIII X Cx- oy
1965 1964 1963 1962 1961 1360 1959 1958 1957
Bove Scotia - 2.9 236.0  89.9  60.5 5.2 4.3  60.4  47.8
Q.OOH-QD Bank W@\—lo N.W&.@ow JOIQ“\—.J QQQNAOW ‘—Nommmom Nuo.m&.ulﬂ Wo%.@ mum.m Amﬂoo
Subarea 6 208u4 1.019.2 1.355.0 1.586.8 2.930.3 3.891.5  498.0  92.8 -

Table 5

The mumber of herring of particular age-groups/year—classes
in catch of a standard motor trawler per day

A g 8
Subsrea III v v VI VII VIII o4 I II
1965 1964 1963 1962 1961 1960 1959 1958 1957
H.Od.w Scotia - NUW \_ﬂlw.ﬂm Womﬂb‘ Noﬂﬂm ﬂcmwm k.oWNQ 2.688 N.NS
Georges Bank 587 2,370 8 170 4,698 8.133 15.348 2.020 346 54
Subarea 6 2.307 9,894 9,850 9.743 16.817 20.836 2.400 390 -
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In the Figure 2 there is also given the age composition wi
of the spawning stock, based on the sample from Georges Banky
teken in September. In this stoek predominated year-classes
1960 and 1959, In the third place there was the yedvclaess 1963,
which seemed to be of & rather average abundance,

In the Figure 3 there are shown the changes in length compo-
sition of particular year-classee of herring caught on Georges
Benk in the years 1965 - 1968, There may be noted gradusl shif-
$ing of the curves characterizing both the length of fish and
the abundance of particular year-classes. First of all we note
that the year-cless 1960 was predominant in theae Years. Most
of the fish of this year-clase were caught in 1966, In 1967
some decrease of thie year-class was noted in the catches and
8till further decrease in 1968, whereass along with this year -
clase appeared the year-classes 1961 and 1963, being however
less sbundant.

Sexual maturitiy end feeding of herring

The observations on the stage of maturity of gonads and
feeding of herring were carried out during research trips. 1In
February it was found that all the herring had gonade in vir-
gin end recovering stage /II/. In April about 158 of fish on
Georges Bank had gonades in developing stage /III/, whereas the
rest of fish had atill gonads in recovering atage.

In the second half of June, during investigations carried
out in the fishing grounds of Nova Scotis, the following ste-
ges of maturity were detfermined - in males: virgin and recove-
ring spent about 3%, developing /III/ - 45%, developed - 46%
end gravid /V/ - 6%; in females: virgin and recovering - 5%,
developing - 63% and developed -~ 32%. With these stages of me-
turity herring were feeding very intensively. About 92% had

food in their setomachs, whereas only 8% were with empty sto-
mechs. Mean degree of filling of stomachs wae found in 40%
of fieh,

The observations carried out on CGeorges Bank showed that
herring were meturing here later than in the region of Nova
Scotie. In June the stages of maturity were: males -~ virgin
and recovering abt. 10%, developing - 55% and developed -
35%; females: virgin and recovering - 10%, developing - 8%5%
end developed - 5%. In July 45% of meles and 70% of females
had gonade in developing stage, while 40% of meles and 20%
of females had developed gonads. In Auguet predominated figh
with developed gonads, when simultanecusly considerable num-
ber of fish hed gonads in gravid astage. There were hardly any
fieh encountered with gonade in developing stage, In July in-
tensive feeding of herring waes noted on Georges Bank. In the
~ontents of stomachs there was most often found the crusts-
cean Thysanoessas sp. In Auguet 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 feeding
of herring became less intensive and the mean filling of eto-
mechs was found in only 10% of fish in the samples. Towards
the end of August most of fish had empty stomachs.

Rete of growth

Similerly es in the years 1966 and 1967 /according to Dra-
genik, B. and Zukowski,Cz./ the rate of growth was determined
from the mean length of particular age-groups. These lengths
were calculated separately for males and females. The flgures
show that in the same age-groups in the three Subareas the
females were of a slightly greater length /on average by 0.2
- 0.4 cm./. The walues of mesn lengths in particular age-
groups were ueed for the curves of growth of herring in the
three Subareas. The numerical data are given in the Table 6
and the curves in the Figurs 4. Besides the von Bertalanffy
equation for determination of the rate of growth also Gom-
portz'a equation

lt- abct
was used.

Also the parsmeters of this equation were calculated on
the basis of mesn lengthe of herring, though the data related
to herring casught in 1967. The values of these parameters
were: a= 37.0 cm,, b=0,594, c=0.819. The two curves - one
plotted according to the von Bertalanffy equation and another

according to Gompertz's equation - are given in the Figure 6.
We note that they are almost identical in their spfead relating
to the older ege-groups.
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Table 6

Mean length of herring in particular asge—-groups /both sexes/
caught in 1968 and parameters cof the von Bertalanffy formula

. e e e e s s s S e el S

g

Suiarea Sex II III IV ¥ ¥I VII VIII IX I II Lo ) 4 t,
Nova ¢ - - 27.9 29,4 31.6 31.9 32.9 33.8 33.9 34.5
||||||||| R I A S G " 0.266 - 1.5
Scotla ? - ~ 28,0 29.5 31.7 32.2 33.8 34,0 34,8 35.4
Georges 6 17.9 28.2 27.2 29.5 30.7 3.5 32.3 33.2 34.0 34,5
| A - - 353 0.305 = 0.95
Bank $ 17,9 24,7 27.5 29.6 31.0 31.8 32.6 33.3 34.5 34.8
N - NW.W 26.0 NWO Q. 1.0 x—cw . - - - -
Subarea ® _ _ _ _ _ " T i IWI 30.5 3.0 3.3 lwm m Iwm m lllll 38,4 0.188 - 2.28
L4 = 23.6 26,2 28.8 304 3.2 31.9 33.3 34.6 -
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