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~lish studies on herring occurring in the area of Georges 
Bank and USA shelf were focused on quantitative estimate of 
the year-classes present in the exploited stock and on the 
effect of fishing on its abundance~ This paper makes an 
attempt to present the variability in the abundance of parti
cular year - classes established on the basis of catch data 
from Polish fishing operations in the years 1969 - 1970 as 
well as the factors for total mortality~ 

As it is known the assessment of the stock is based on 
the data available from catch statistics and on biological 
observations CD the exploited stock. For evaluation of mor
tality aDd density of fiSh in the fishing ground - the two 
most important factors oharaoterizing the abundaDoe of the 
stock - there is neoessary the information on the size of 
catch and the$lount of fiShing effort~ Until now our studies 
on ·the variability in the stock abundanoe of Georges Bank 
herring were based on the variation of the quotient of annual 
catch by the amount of fishing effort of a chosen type of 
fiahing vessel using a definite kind of fishing gear. 
Apart from the fac' that thus calculated factor was not 
quite representative for the estimation of stock density 
in the actual fishing ground it also contained an error due, 
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to the taotios of trawl fisheries in the region of Georges 

Bank. In the reoent years Polish trawlers oonduot the so

oalled mixed fi~g operations oatohing herring along with 

other fish speoies~ 

In the present study the estimation of the approximate 

amount of fishing effort on herring was based only on those 

daily fishing reports from mixed fisheries in whioh the by

oatch did not exceed ~O % within a given period of time, 

when those daily landings with more than 50 % of by - catch 

were rejeoted from the caloulations~ It was found that among 

all these vessels the steam trawlers using bottom trawls 

had the least number of days with by - oatch exceeding 50 %~ 

their data thus being the most representative and their 

fishing day was therefore adopted as a standard unit of 

fishing effort for further oaloulations. Now, having a stan

dard unit of fishing effort a mean oatch per day, derived from 

the annual_catch~ also for these steam trawlers, vms to be 

calculated~ It was 5.8 tons in the year 1969 and 6.8 tons 

in the year 1970. 

Since however fish make local concentrations of higher 

than mean density and while fishing fleets in search for best 

results as a rule operate in the areas of such densiest con

centrations of fish the above two values of mean daily catch 

are not adequately representative. 

To establish the true average density of herring stock 

in the area of Georges Bank and USA shelf the known Gulland "s 

method /J~A~Gulland - Manual of Methods for Fish Stock Assess

ment, FAO ManualS_in Fisheries Science No 4, FRs/M4, Rome, 

1969/ was adopted~ According to this method the investigated 

region ha~ to be divided into subregions, each of equal sur

faoe area. For each of them monthly catch and amount of fi

shing effort by steam trawlers las above discussed these 

data were the most representative/ were established and from 

them catch per day was wa.ived. 
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Since the density of the stock is the weighted mean from catch 
per day in each subregion, it was possible, by weighting the 
obtained values to evaluate the index characterizing the stock 
density in all the region in a given month~ In turn these in
dexes were used for oaloulation of mean oatch per day for the 
whole year and this was acoepted as an in~ex of true average 
density of the stock in a particular year~ This was as follows: 
in 1969 - 5.4 tons per day; in 1970 - 5~8 tons per day~ 
These values were used for the estimate of the variability 
in abundance of particular herring year - classes in the 
catches. 

From~olith readings for herring caught in 1970 appeared 
that the stock comprised younger fish as compared to previous 
years~ This_was evidenced by great abundance of young fish in 
the catches. They belonged to the year-class 1966 /46.0 %/ 
and 1965 /22.9 %/ - see Table 1. 

The 1964 year-class and older fish were less abundant in the 
catches in 1970. The year - classes 1960 and 1961 were very 
considerably reduced as the result of high rate of total 
mortality. 

Following the changes in the number of individuals of the 
same year-class, fUlly recruited, in the daily catches first 
in 1969 and then in 1970 the factors of total mortality for 
particular year-classes were determined /Table 1/. 
Mean value for the factor of total mortality for all the 
year-classes participating in the catches in the period of 
both the years was Z = 0.98 which corresponds to 62 % re
duction of each year-class per year. 

Only a part of the year-classes 1966 and 1967, which 
were of an average abundanoe, recruited into the spawning 
stock in 1970, whereas a part of them was beyond the reach 
of fisheries in summer and autumn months. We may expect that 
the fish belonging to these two year-classes along with 1968 
year-class will contri~ute to sustain herring stock on the 
level of the year 1970~ 

G4 

on) 



P
er

ce
n

ta
g

e 
Y

ea
r 

an
d 

nu
m

be
r 

o
f 

fi
sh

 i
n

 
19

68
 

th
e 

ca
tc

h
es

 

!I
e 

-
19

69
 

N
o 

o
f 

in
di

o 
v

id
u

a1
s 

p
e'

 
-

d
ay

 f
is

h
e
d

 
--

%
0 

3
,3

 
19

70
 

N
o 

o
f 

in
d

i-
v

id
u

al
.s

 p
el

 
94

 
d

ay
 f

is
h

e
d

 

T
o

ta
l 

m
o

rt
a
li

ty
 /

Z
/ 

-

A
ge

 
co

m
p

o
si

ti
o

n
 o

f 
h

e
rr

in
g

 c
au

g
h

t 
in

 t
h

e
 
y

ea
rs

 1
96

9 
an

d 
19

70
 

Y
e

 
a
r
 
-

c
1

a
s
s
e
s
 

19
67

 
19

66
 

19
65

 
19

64
 

-
30

~9
 

2
7

4
,6

 
1

5
5

,9
 

-
70

1 
62

33
 

35
.3

4 

l.
l5

,7
 

4
6

0
,0

 
2

2
9

,0
 

50
,0

 

33
20

 
1

3
.2

0
2

 
65

72
 

14
35

 

-
-

-
0

,9
0

 

T
a
b

1
e
 

1 

19
63

 
19

62
 

19
61

 

-
--

-
-

1
2

7
,6

 
8

0
,8

 
1

2
5

,8
 

-

28
96

 
8,

34
 

28
55

 
~
 

4
4

,0
 

1
9

,0
 

3
2

,0
 

-
12

62
 

54
5 

91
8 

--
-

0
,8

6
 

0
,4

2
 

1
,1

3
 

I 
I 

-

19
60

 --

1
7

2
,0

 

39
04

- -

40
~(

 -
11

48
 

- 1
,2

2
 0

1
d

er
 

3
2

,4
 

73
5 -- 7
,0

 

20
0 

1
,3

1
 

.... I 


