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h eaU:maUng the ... eoIIIJI08it18n O~ :t1.aIl popUlaUCiIlI 

be m_ of lElJlgth-age kq tile 1n1Ual data are sa folIo ... 

II - the number o~ fish wit. IIl88IIIInd length, 

.,. - 1;he nwnber of fish wi1lh ~ 1, 

PI - the sbaH of fish with lngtA 1. 

P"1 - a tabl.e Gf lellg1;h-age kll7. tile s.bare of "Se t 

1nd1v:1duals among the fish wUh length 1. 

In tMs csse the nwnbar of fish ill. 1 size group and 11 

age group i8 

~he ratio 

Pt - the ehare of t "SB group. 

It can be suggBsted that; 

Wi;) .. L r ~(PV1) + rt/l »(;fl.)] 
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Based on t.bis 1'01"DII1la. ' •• tiapen1ea BUiI ), ~ ..... 

error BUt ) and var1aUon ~tor T ••• the value 01' ~iI ... 

been oal.aulated Jav _ 01' 1~ kIlT. 

lD tables 1 and 2 tAe .....,1811 01' oal.aulaUoM 1'or the 

most DIDIIerous sliver hake age pouplt ... given aooordlJlg to 

tll.e data 1'or 1972. 

The e8Umatlon 01' preoi.sion 1a 

age oompos~tion calaulat1~ 

Ma.rch 1912. 4W 

- . . . . . . ... - . 
2 ,o.S46 0.00<178 0.028 0.061 0.290 

3 0.322 0.000'75 0.027 0.085 0.268 

4 0.103 0.00124 0.035 0.)42 0.03) 

5 0.064 0.00015 0.012 0.192 0.192 

. . . . . . .... - .......... 

!l!q 1972. 59 

. .... - . 

4 0.560 0.0)200 0.0)1 0.056 '0.498 

5 0.171 0.00097 0.0)4 0.199 0 .. 10l 

6 0.068 0.00116 0.019 0.213 0.0)0 

- - - . . ..... - - ... - .. - - .. . . - - . - -

'!ab1. 1 

0.402 

0.316 

0.17l 

0.068 

!fable ;: 

0.622 

0.2)9 

0.106 

. . - - .... 

!fe mi:n1m1ze D(P t ). tl:l8 neouBU',Y JDea#eUhiii8i4 DWIIbU' 

and the m.tJDhor 01' age de1lum1naUculS 1'or a table-ke:r siloul4 

be esttmated. 

Let us consider ilhese 2 tasks 8epsrailelJ. 
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'fhe initial tormula 18 gtYeJl below. 

S2(Pl>. af!'l) + _.ia(.i~ 

where • ls 'lbe llUlDber ot sampl ... 

n ls the sampls slae. 

8~(:'l) ls an lnttu'-sample dUpe.ra1on 

8;(:'1) ls an lnba-sample dispersion. 

The analySis of material for 1971-72 lias aIIown that 

(5) 

in all cases 8~ (11 ) '). 8; (11.)' t.lw.refore. for beUer p,reolBioe 

the incresse in sample number can be reoolDllUlDded wUbout 

incr .... in aampl. volwae Idd._ sbould 1'fIJIla1n as all 

uisUng OBB. 

'fhe mSD1mm IIUIDbe.r of sUlpl_ for .. UmatiJl& the 

length composition at conncl~. pz'Dbab1l1t;r of 0.95 18 

S (11 ) 
-.li. - .•. (6) 

where • 18 an ~le clift_ bft_ the t;1'I1. value 

of Pl and u. estilat*. .. 

'fhe Bize of ODe .empl. at *bat -18 

~. (7). 2 - ......•. 
14 ll\d..n 

when /.. ls a g:lven releUn eno.r. 

A .1mdlar U'Z'OlI' can b. olna1Becl et ftI"lOlIII 8OIIb1 .. t1o .. of 

• and n values. 

U th. llUlDber oct _pl. .. 18 ilia) lased in 'f Um •• as 

compaNd. with limn' the enor be1Its the same (4) ••• '1.1 

haYe. 

n. '1(1-'1) 

(V-1)'~ 04 

(8) 

\0 
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An example of similar caloulaUOlIB is g:l.ven in table 3. 

~Ib),e l 
~he oaloulaUon of the llIIJIIbll2' of 

observations for estimating the s1ze-
compoeit1oD of .11 ... bake stook 

May, 5ZK .(. .. 0.1 

1 -p -s2<:, -) - .~ . -·,.a· . ·f.'.S· _ . 
I b 1 

-.v~ D "Y~n !!:1.5 

28-29 Q.123 '0;0034 91- - -'82-' )2 1,7 -" 
JO-31 0.296 0.0038 17 )4 56 26 112 

32-J3 0.244 0.0035 24 48 53 36 106 

34-35 0.153 0.0022 39 18 58 59 116 

36-37 0.072 0.0019 144 288 37 216 74 

38-39 0.0)2 0.0004 160 )20 69 240 138 

A large _ber of aampl." tor sbe POUPII (J'-37) end 

(38-39) is obtained, however, it 18 ~ DeonaU'7 to ...... 

these DOt _roue groups wit_ a hip p%'eCise1on •• U ot -0.2 

the DllDlbv of aamples is da __ 4 t:I.mH, at oL- • 0.5 -

25 Umes eto. 

2. The assasoJ:lBn! ot the m.mbe.r ot ase-detem;!,naUeJll! 

tor le~e kaY 

It a oonoentraUon 111 ooDllidered to be UD1torm SlId the 

error ot table-key depends only on one sample 111&8. the 

DllDlber ot measurement. oan be detem1.Jae4 b7 a fol'Blla, 

4K~~1 (1-.ttl) 
~t • ot~· (9). 

t 

which was dZ'aWII in 0). 

J'or eaala 1 tlle JIWIIb_ of 8j!:. det-uatio_ 18 max. 

Iltl 111 the mDbu ot at_ groUPli in t ac. g&'Oup. 

The BDal,y'ala ot data a.IIon that there ut.ts a d1speraion of 

P VI ftluea between d1tt_t _ple-k.-. In thi. oaa. the 

maher ot sampl .. is estu.ted bT u.. t'Dllew1ng f\IrIIu1a, 
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(10) 

~he les8er,£ and ~t. the larger 18 the total number of age 
determinations and B8IIlple-kq •• IIoreoyer. the lass significant 
the ratio of :PI to Pt' 1. e. the greater the en1;:ropy of P til' the 
larger 1s this v"lu •• ~ho numbez.o of ase determinations would haYe 
been ZU'O, 1f only one value of 1 oorresponded to eech t. 

LeJIgt!Mlge It..,. for 1111_ laake. .... 

JIa.Nb 1972 

-AP. t ... - ~ - -

loeJlgt.II. , 1 2 3 4 
1 

'able' 

5 , 
. ~ ....... 

22 - 23 1 

24 - 25 0.8)) 0.'61 

26 - 2T 0.390 0.610 

as -29 0.0)1 0.469 0.500 

30 - 31 0.,,, 0.82' 0.018 

32 - J' 0.0" 0.5'1'1 0,357 0.036 
)4-35 0.100 0.700 0.200 
36 - JT 0.667 0.330 

.. - .... - .. - .. - ~ .. -

06 
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~abl. , 
loeJIgUa-ap kQ' t'er .u._ ..... su. IIq 19'12 

(the JIUIIIltv or lIP 4etend.lla'1eM •• 200) 

Ag_ 
LeDdb, 2 3 4 , , 1 8 

28 ~29 . '0;351- '0;'-43- . 

30 -31 0.981 O.ot' 

32 -33 0.'" 0.341 

34 - )5 0.404 0.5.32 0.064 

)40-)1 0.31' o.m 0.105 

38 - 39 0.250 0.411 0.)33 

40 - 41 0.)15 0.500 0.125 

42 - 4) 1.000 

44-45 

. •• # - - -
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This can be ex_pUned by cal.culaUOJ:III man OD '-he baa1a or 

tables 5 aD4 6. 

1Iq, 5ZB 

28 - 29 

30 - 31 

32 - 33 

34 - 35 

40 - 41 

42 - 43 

Tabl.e 7 

The _ple or cal.ovlaUOD or age dnemiJla
UDu 1lIIIIIbe.r at ,j.. • 0.' 

, " " - BUDer 'or. 
3 4 5 , dn81'll1DaUou 

Deo .. 8u7 ror 
a Ida. group 

..n... ..7l.. ..7l... , 
6' -, 8-- 8 

lL .m 2I.'82 
"1 - )" 3' 

1!L J:ai ~. 1498 
l' -3 3 

.m J.:m ll§2 Jm . , 
" " 300 165 -)00 

Jig lli2 Ji(i!l _ 11 
-56 -'38 138 

it l12.. l12... 3 
7" 115- 115 " 

-2!L ~ • 5 
17 17" 
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JIaroh,4I' 

- AS" 
2 

LengtJa 

24 - 25 -1L 
t-

26 - 2T ..2t2 
2--

28 - 29 
.i2.. -,-

30 - )1 

)2 - )) 

)4 - )5 

36 - IT 

- 8 -

) 4 

. - - . - .. , .. - . - . -
m , -
.m.. -, - -

m lilL 
9 -244-

m lUi ,- -'9-

~ .mn -,- -2 

li1 
8 

'fable 8 

JIUIiIber ot age 
5 detUDiDaUou 

neoeaBaq for a 
aise group 

m .. '95 
5 

».1i. 2) 
-244 

1get. .mL 
"-4- -69· 47 

Jm ~. 70) 
"7 " "7-

m m.li5 
15- 15 

~ J&.42 , ,-

In _tor a total -'Iu .f ap 4etHllliJlaUou is glYell 

aJld ill d8llOmiJlator - the mmlwr of _pl ... kQ8, while th. traOUOII 

magzaitu4e ia equal to each aample alz •• All these izadio .. differ 

ill 'I81'ioua size groups. U _t be I P"hared that lowered 

values of",-, , soq, 0.2 or 0.5 1IJa:7 n4aoe .. _bar of obea.rvatioDS 

4 aDd 25 times. _I't!1ng]7. oompal"84 witll tabl.s 7 &lid 8, which 

will sutfioa to make oorr_p"pd1ng aa141UlriloZlS. 

In caee of direct determiJaUoll of age-oompOaiUOIl without 

the lengta-age kq, the aa1culaUon of til. _ber ot observatioDli 

is made ill the ...... woq lUI ill oalculaUOII of aiae-composiUoll 

(formula (6),(7),(8». 
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unnrw 
t. Stlllll!ri aDd (Ia"".u. A th.,.,. or disUi.butlol18. a •• -..a. 

1966. 

2. l:.A. Br8lllllUl. heHII1 .. ..,. "*,,1I&t1Ol1 or the p1'8HDt U8A 

.... u.s 1IGb1.1 or yel.low$a1]. fioUDder 
~lI' -U-tiJIg the IIUIIIber at age in the 
.. to laM_. l:CD:I .... Doo. 74129. 

). shamS_. B.l:. OIl estwUJIg the age u"peB1tlon oC a popola
u.a '" _ or the leJlgth-ap ke7. 
22a4J AtlaatIIlt. 1961. 

4. 8b"'· ••• 1. 011 .U-tills tile age ad aiz. IIOIIIpOe1tlo .. 
~ f1llll popu.lat1on.'r~ AtlantlllDO. 
1m. 
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