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by 
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The es~imation ot length composition ot h.rriQS c.tches 

was bas.d on mass me allUrements carried out trC/lll A.lJ8U8t to 

November. 1973. in the region ot G.org.'s Bank ~0un4 •• 

u.asure.ents were tak.n immediatel1 aft.r hauling the trawl. 

011 board. The subject of the measursments was the overall 

l.ngth 'of herrill8 with an accuracy of 0.5 0111. Intermediat. 

lengths were ev.ned to the lower limit of the cl.ss interval. 

lI'ish tar measurill8 were ohas.n at ru40111 frolll individual 

hauls by mid ...... t.r trawls. The number of samples u4 speoi­

mens is given in Table 1'. 

The objeotive of this paper is to define the III.nimum 

size of swnple required to ensure that the matarif.l coll.oted 

is representative of the whol •• 

Method 

The aoouracy of determining the mean length of herring 

depe~. among other things, UpOIl the size of sBm@le taken 

for •••• ssment. The true length is unknown. therefore it is 

caloulated on the basis of an in1tif.l sBm@le which is 

acoepted as being similar to the size of herring oaUSb.t 

by a commeroif.l vessel during the autumn f1abill8 se.son. 
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I't is assumed tha't the longth composition of hel'1'ing is 

similar to the normal. ~he estimating of the _an leng'th 

of herring will be given error "d", which can be calcula'ted 

from meaBUremen'ts of the ini tilll sample. Accurac;y of aase88-

ment is measured b;y 'the confidence limit in which confidence 

coefficien't "a" mus't be assumed. 

If "an is rela'tivel;y lew, the assessmen't error will 

no't 8%Oeed "d". 

~he llWIIber of fish in a representat! ve sample is calcu­

lated from 'the formulal 

n = N 

1 + 

where I n = number of fish in a representa'tive sample 

N .. number of hel'1'ings caught 

d = error 

S2 .. variance 

't. 1-& I a = confidence coefficien't. 

Results and discussion 

~o determine the size of sample necessar, to assess 

'the length composition of herring catches, measure_nts were 

carried out on a commercial vessel during 'the autumn fishing 

season. ~hese measurements were treated as preliminar, 

samples and parameters necessar:)' to assess herring length 

were calculated. In these calculatiOns. the confidence 

coefficient of a = 0.05 was assumed. 

~able 2 gives 'the results of calculations. 

~he size of a represen'tative sample needed 'to assess 

1;he length of herring caugh't, determined on the basis of 

individual measurements, amounted to between 100 and 1500, 

w1'th a relativel, small variance, error and number of fish 

per sample /Table 2/. 

~his value can lie 'taken as 'the eum of beween 4 and 6 

sllbsamples, each of which comprises at leaet 2'70 observations. 
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It can be seen from the data in Table 2 that there is ver~ 

little variance between individual samples of from 270 to 

400 fish: from 0.2 to 0.7. 270 can thus be accepted as 

a sufficient number of fish for a sub-sample. 

The largest herring catches are from August to October, 

therefore observations covering length measurements must be 

carried out during that time. The following represent the 

values of variance in individual months: 

August 

September 

October 

from 0.18 to 0.70 

from 0.25 to 0.65 

from 0.16 to 0.52 

This indicates that the herring population was .ell 

balanced and could be evenl~ sampled b~ taldng two measure­

ments ever~ month. Table 1 gives the number of observations 

carried out to determine the length of herring caught. The~ 

ware much higher than the number of fish per slUl\Ple 

calculated on the basis of anal~sis. This illustrates that 

the samples taken on vesselS from the Polish fishing fleet 

ware fairl~ representative. 

According to lONAl!' racollllllendations, one slUl\Ple of 200 

fish shOuld be taken ever~ quarter, for ever~ 1000 tOM 

caught, to estimate the par.meters of the fish popul.tion. 

As POland's herring catches in the autumn se.son amount to 

about 40.000 tons, the number of fish from all sub-samples 

... ould amount to 1t.000. During the period from August to 

October, 74 mass measurements consisting of over 24.000 

ob.ervations ... ere carried out. This is three time. the number 

reeollllllanded. 

Literature 

1. Zas.pa R. 1962. B.dan1. st.t~st~czne metod4 reprezenta­

c~jIl4' PD •• &r.z ..... 1962. 

A4 



:I>
 

U
I 

T
a
b

l
e
 

I 

T
he

 _
b

e
 o

f 
h

en
1

Il
g

 .
e.

81
D

!e
d 

on
 b

o
ar

d
 o

f 
th

e
 p

o
li

sh
 f

iB
h

iD
g

 n
e
e
t 

dl
l1

'iD
g 

th
e
 p

e
ri

o
d

 o
f 

A
ug

o.
st

 -
N

ov
em

be
r 

19
73

 i
n

 t
h

e
 G

eo
rs

e 
B

an
k 

e
re

 • 

.-
--

--
--

--
--

-
'I 

lI
o

n
th

 
'I 

A
u

g
u

st
 

I 
S

e
p

t_
b

e
 1

 O
ct

o
b

er
 

1 
H

ov
em

be
r 

, 
1 

1 

r
-

-'-
---

r--
- 1-

-
-
+

- 1 
-
-
I
 

/_
 ~
~r

_o
: 
~~

:e
~ 

_
_

_
_

_
_

_
_

_
_

_
_

_
 t _

_ 2~
 _

 _
 

_ 
_3~

 _
_

 t 
__

 1~ 
_

_
 1

 _
_

_
 ~ 

_
_

_
 I 

_ 
~~

b~
r_

o:
 ~
e~

8~
~~

n:
8_

1~
 ~
~~
. _

_
_

_
_

_
 t ~

7~
~~
 _

 ~
 ~
9:

~~
 _

 tl ~
~~

o~
 _1

_ ~
a~

-:
~ 

__ I
 

T
he

 
to

ta
l 
.
.
.
.
 u
ra

d
 i
n

 a
ll

 
1 

1 
1 

I 
-
~
~
e
~
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 tl

 -
~7

~O
_ 

-L
 _1

~ 
~7
~ 

-
TI _

 ~ ~
7~

 _
1 _

_
 ~
 ~
~ 

--
I 

C
.t

e.
ll

 i
n

 _
b

a
r
e
 

1
6

0
1

06 
I 

9
2

0
1

06 
1

3
0

0
1

0
6

 
1

,5
°1

06 
I 

-~
.~

~ 
;]1-

t:U
:o -

t:a
: -

--
--

--
--

--
-t -

-2:6
 --

[ -
1~~

; ~
 -
t -~

<i~
 7 -

-
.-

-
-0~

2 -
-

-I 

"
.
 



!
[
I
a
b

le
 

I
I
 

T
he

 p
ar

am
et

er
. 

o
f 

le
n

st
h

 d
1

s
tr

1
b

u
ti

O
ll
 o

f 
h

er
ri

n
g

 s
to

ck
 i

n
 G

eo
rg

e 
B

an
k 

in
 1

9'
73

 

U
 

II
o

n
th

 A
ug

u.s
t 

lr
--

--
M

o
;t

h
 S
;
t
e
m
b
~
-
-
-
-
-
-
-
l
f
-
-
-
b
t
h
O
c
t
~
-
-
-
-
-
r
-
~
n
t
h
 N

o
v;

;;
b

;;
--

--
-l

 
II ... i

. N
 =

 16
.10

6 
E

o
 -

2.6
 to

U
S

.t
O

llS
 

n 
N

 =
 9

2.1
06

 11
10

 
-

16
-16

,2 
to

u
s
.t

 
'I

I
I
 =

 13
0.1

06
 N

o
 

-
19

,7 
tO

U
S

.t
O

D
B

 
I 

III
 
=

 1'
.5.

10
6 

11
10

 
-

0,2
 to

u
s
.t

o
n

s
 
--

l 
~\l

ml 
~ 

! 
-.2

 
I 

d2 
jl
 k

l 
" 

! 
t2 

1 
~ 

I d2 
I k 

" 
~ ~
2
 

.2 
d2

-+
'--

;:-
""

 ~
 

.2 
+

' d2 
I ~
T
~
 

1 
I
I
+

-
-

-
-
'
-
-
-
-
l
~
 

-
-
-
-
j
I
-

-
i
I
-
-

-
1 

-
-
-
. 

i 
I 

I 
II 

I 
il 

II 
I 

j 

~ ~
._I

_ ~
;~I

_O:
4~6

:1_
1~.

~0:
"+ 

~?
~~

1~
~ ~

_ 
~·~

I_O
:4~

8~~
1~.

~0:
"!~

: L
1:

'~
_ ~

_ 
~~

/:
2~

~~
1_

 ~.
~0:

"1 
~6

~~
1~

~ _
~ 

-}
:8t

 ~.
~~

4~
 !4

:1
~~

L 
:8

~~
 2
·~

 1
 

I 
~. _1

 __
 :_ 

!_0:
4~1~

'-1~
·2°:

"~ ~
~ t

1~1
: ~i

 __
 " _1_

°:.5
26~ 

~ 1~
·2°:

" 1
 ~9: !

 1:1
~ _

 -II 
__

 :J_
0:~

~6~
 1_1

~·2°
:" 1

 ~1~ 
~ 12

9: 
-11

-_
 ~ t

 ~·~
24i

 _9
:1~

~ 1_
 ~~

 I 2
·~~~

 j 
t ~. _

1_ 
-" 
J_0:

2~1:
1_ ~

·2°:
"t' 

~}~ 
1~1~

 ~ _
 -: 

_1_0
:424

~ ~ 1
~.~0

:" t
 ~~2 

l"t1
:'2

2 _ +
 _:_b

1~
 '1_ ~

·2°:
"~ ~

~ Ir
1~4:

 -'r -
: t' ~.

~o~
 12'

:1~
~!_

 :S~
 ~ 2

·~~
 ~ 

I 
4. 

1 
u 
I O.~

'74
1 

2·1
0-

' 
272

 11
02

0:i
 

u 
I 0.~

1} 
11

6.1
0""

"1 
>2

8 
1.5

82
 

,: 
"I

 0;
2~9

~ 
7.1

0-"
1 

,71
 

140
9 

n 
I
!
 

I 
r
-
-
l
-
-
-
-
-
-
-
-
I
-
-
-
-
l
-
-
~
-
-
~
'
'
-
-
·
-
-
-
-
-
~
-
-
-
~
-
-

--
-+

--
-1

--
--

:-
--

-
--

r-
-T

--
l-

--
T

--
--

I-
--

--
-;

, 
1 

5. 
• 

0.1
81

5 
5·1

0-"
 

,>6
 1

 1>
79

:: 
" 

0.'2
645

 1
 7.

10
-"1

 ,6
41

1.4
>6

 
:: 

• 
0.

,2
4'

 
10

-' 
},}

 1
2,1

 
n 

I
,
 

' ~
 

r 
;.-1

--.
--0

:~~
1-1

;.~
0=4

, ~
;r

1;
~ i

i-
-.-

io:
6;5

;r2
~.~

0:.
1 ;

1~t
1:1

;'-
"]-

-.-
I-o

:,~
I-

-~
o:'

l ~
;~

1~
~ -

~ -
-

T
 

-
-

-
T

 
-

-
-

-1-
--

--
-1

 ' 
~ -

--
--

--
--

--
--

+
 --

I-
-

-
~ -

-
-I-

--
-r

 --
-T

 --
--

--1
1-

--I
--

--L
 --

-~
 --

~ -
--1

'-
-
-1

--
-1

--
--1

--
-

--
-1

 
I 

7. 
• 

1 0
.70

3 
22

.10
-"!

 >
2} 

11
21

4 
• 

0.5
21

51
17

.10
"""

 
}14

 1
.16

6 
U

 
a 

I 0
.,,0

9' 
11

.10
-" 

31
41

11
4, 

,I 
I 

I 
I 

: 
[;

. -
--

. -
~0:

5;9
~ -

1~·
~=4

T ;
~ 1

-1~
; f:

 --
~ -1

-0
:2;

8; 
r ;

.~0
=41

 ~
 11

:5~
 -T

 
-;-1

- 0: 1
;;1

-;
.~O

:' 
:0

; r
1:O

; t 
--~

 --
-t -

---
---

r -
--

-1 
-

-
-

-.
-

-
-

-
-

-
-

-
T

 -
_L

 -
-,

!-
-'-

1-
-

-
-r 

--
-1

 --
~ -

--
-1-

-.-
--

--
1-

-
-

-
~ -

-
-

-
-r

,-
-

-
1 -

-
-

-
-

-
-1-

--
, -

--
~ 

9"
. 

I 
ft

 
0

.}
8

8
5

 , 
12

.1
0~

 3
}2

 r
1

2
3

0
 

n 
ft

 
0

.2
4

9
9

 I
 

8
.1

0
-4

 
30

2 
1.

18
'7

 
u 

" 
0

.5
2

0
6

 
15

.1
0~

 t 3
4

0
 
1~

19
::

 
1 

I 

--I
---

~--
-r-

--J
--r

--1
---

~--
-~-

--1
--~

---
i--

-'-
---

~--
-1-

-r-
--r

--f
---

l--
--~

--~
---

J 
l1.

~. 
: 
I 0.

4,
89

11
,.1

0-
"1

 >
4}

 1
 128

} 
U

 
: 

1 0
047

51 
1 1

>.1
0-"

 I 
,~~

 11
018

9 
I 

:!
 D.4

14O
! 1

2.1
0-"

 
m

 r 1,1
1 

D
 

! _
_

_
_

_
_

_
 I __

_ L
 _. 

J 
T

er
m

1l
lo

1o
g;

J' 
I 

• 
-
-
-

0"
"8

1>
' P

ft
 Il

0l
1 .

...
 

t 
=

 /
1
~
.
9
.
5
/
 

• 
=

 0
.D

.5
 

oc
m

:t1
de

llO
e 

o
o

ef
i1

.o
ie

n
t 

~
-
-
V
a
r
1
_
.
 

d 
-

er
rO

l'
 

k 
-

nu
m

be
zo

 
o

f 
m

es
ur

am
en

ts
 p

e
r 

sa
m

p
le

 
n 

-
re

q
u

ir
ed

 n
um

be
r 

a
£

 
m

es
ur

am
eu

ts
 p

er
 s

am
p

le
 f

o
r 

es
t1

.m
at

1n
g 

th
e

 h
e
rr

in
g

 p
o

p
u

J.
at

iO
ll

. 




