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In estimating the age composition of iah population

be means of length-age key the initisl dats are as follows:

B - ihe mumber of fish wiih measured length,
By ~ the number of fish with iength 2,
P, = the share of fishb with length 1,

24/1 - a table of length-age key, the share of age t
individuals among the fish with length 1.

In thia case the number of fish in } size group and %
ages group ip

Bn=5 Pype¥p By (1)
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Ps - the phare of t age group.
It can be suggested that
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Based on this formila, B, , dispersion (2, ), mean-roct-square
arror 8(Py) and variation factor ¥, a$ the value of 2, have
been caleuisted hy means of length-age key.

In tables 1 and 2 the examples of salsulations for the
nost mumerous sllver hake ags groups are given according %o
the data for 1972.

The eastimation of preoision in
age oomposition caleulatlons

Mareh 1972, 4W

A%e yt D(rt’ 8(?1;) 't'ﬁ—ff&smgml—

16viar@ uppeér -
1imit 1n
2 ,D.346 0,00078 0,028 0.081 0,290 0.402
3 0.322 0,00075 0,027 0.085 0,268 0.376
4 0,103 0,00124 0,035 0.342 0,033 0.173
5 0.064 0.0001% 0.012 0.192 0.192 0,088
Hay 1972, 578 Iable 2
4 0-550 0&03200 0.031 0.05‘ '0¢498 0»622
5  0.17t 0.0009T 0,034 0,199 0103 0.239
6 0,068 0.0011¢ 0,019 0.273 0.030 0.106

To minimize D(Pt), the necessary mesjisuremsmt roher
and the nmumber of age determinations for a table-key should
be estimated.

Let us consider these 2 tasks meparately.
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t. Length compogition esgimation

The initial formula is given below:

2 ;
8,(2,)
32(21) - 2 . 86 (1) %)

N AN

where ¥ is the number of samples,
n is the sample oize,
8%(21) is an inter-sample dispersion

85(21} is an intra-sample dispersion.

The analysis of material for 1971-72 has ahown that
in all cases 8% (Il) = 3 (11}. tharefore, for bettar precision
the increase in sampie mumber can be recommsnded without
inorease in sample volume wmhioch should remain as an
axigting one.

The minimum number of samples for estimating the
length composition et confidence probabdility of 0,95 is

2
(»
Batn ﬁ;r-ll (6)

where X ls an allowable diffarence betwssm the true value
of I’1 and its estiomts, ..

The size of one sample at that is

4{1-p)
n1 = ———l———- (7).

.........

where [, 18 a given relative eryor.
A similar arror can be obtained at varicus eomdinmations of
N and n values, '

If the number od samples is insreased in V times as
compared with X, , the srror being she same (4), we'll
havet

n = P{1-Fy) (8)
(v-1} 8 D 4
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An example of similar caloulatioms is given in tabls 3.
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ZTable 3
The caloulation of the mmber of ‘
cbaervations for estimating the size-
conpoaition of silver hake siook
May, S5Z8 A 20.1
. R - L NI < SRBREN (-5 PY. S
1 P 87(2;) .nd.n :
i b**1
BVn n ey
28=29 0.123 0,0034 o 917 "182° © 3@ 137 o4
30-31 0,296 0,0038 17 34 56 26 112
32-33 0.244 0.0035 24 48 53 36 106
34-35 0,153 0.0022 ki 18 58 59 116
36-37 0.0T2 0.0019 144 288 37 216 T4
38-39 0.032 0,0004 160 320 69 240 138

4 large mmaber of samples for size groups {(36=37) and
(38-39) is obtained, however, 1t is hardly necessary to assess
these not numerous groups with s high precission. At o/ w=0,2
the mmber of samples 1 dscressed 4 tines, at L = 0,5 =
25 times eoto,

2. The assesonent of the number of age-doterminations

for lenth-age key

If a concentration is considered $o be uniform and tha
error of table-key depends only on one asaxple gsige, the
nunber of messurementa ean be determined by a formuls:

whick was drawn in (3).

Yor each 1 ths mumber of age determinations is max.

N.y 18 the mmber of asizme groups in 4 age group,.

The analyais of data shows that thers exisis a dispersion of

Py /1 Yalues between different sample-keys. In this csse the
mumber of samples is estimated by the following formmlas
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B = MP R | (10)
i 21‘;*2 -

The lesser ', and 2., the larger 18 the total mumber of age
determinations end cample-keys. Moreover, the lass significani
the ratio of P, to Pys i.0, the greater the anirony of Pt /17 the
larger is this value. Tho number of age daterminations would have
been zaro, 1f only one value of 1 corresponded to eech %,

Langth~age koy for silver hake, 4W,
Marah 1972

(the mmbar of age determinations n = 260)

{:angth. 1 2 3 4 5 6
22-23 R T o’
24 - 28 0.833 0,167

26 - 27 0.390 0.610

38 =29 0,00 0.469 0. 500

30 - 3% 0.16% 0.82% 0,018

32 - 33 0.036 C.57TY  0.35T 0.036

34 - 35 0.1006 0.700 0,200

36 - 37 00“7 00330
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Length-age key for silver hake, 5k, Nsy 1972

Table 6

(3he mumber of age doterminations n = 200)

FPTREEE. R T
Length 2 3 4 5 6 7 8
28 =23 7 7 770,357 0.643 '

30 =31 0.981  0.019

32 -33 0.659 G.341

34 =35 C.404 0.532 0.064

3% - 3 0.316 0,579 0,105

38 - 39 0.250 0.417 0.333

40 - 41 0.375  0.500 0.125
42 - 43 1.000

44 - 45
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This can be exemplified by calculations made on the basis of

tables 5 and 6.

Table 7

The exsmple of caloulation of age determina-
$ioma mumber at / = 0.1

May, 5iE
e - Bumber of @
Agh 4 5 1 detu_i:atzgx‘u
Longth necessary for
a size group
28 - 29 > i 5 B
8 " 8
241 241
30 -3 1‘?-‘- 3 3 182
32 - 33 88 M9 4498 | 4408
1 3 3
34 - 35 e 1909 1760 1909 _ ¢
1 300 165 300
36 - 3T 360 1560 1260 . 14
58 ‘138 138
38 - 39 (5] 410 51 [
T 1157 15°
40 - 41 20 RN .5
17 17T
42 - 43
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Table 8

March, 4%
" Age " Fumber of age
2 3 4 5 doterminations
Length neasasary for a
size group
24 - 25 b v B 2w 139, 439
L 8 1 1
26 - 27 240 213 a5 . 195
2 5 5
I 0. 8 M 5634 , o
= 1 9 ‘244 244
30 - 31 A4 s ot aze o
5° 69 4 69 *
32 - 33 48 2027 4920 4320 | 703
1 2 T T
34 - 35 161 16 as , g5
8 15 15
36 - 37 if -3% = 42

...........................................

Iz mmarator a total mumber of age desterminations is given
and in dsnominator - the number of sample-keys, while the fraction
magnitude is squal fo each sampls size. All these indices diffsy
in various size groups. It muet be remembared that lowared
values of x, , may, 0.2 or 0,5 may reduce the mmmber of observations
4 and 25 times, acoordingly, compared with $ables 7 and 8, which
will suffice to make corresponding caleulations.

In case of direct determination of age-oompoaiilon withoud
the length-age key, the calculation of the mumber of obaervations
is made in the sauwe way as in calculation of sise-compositien
{formuln (6),(7),(8)).
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