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E A knowladge of tha length comp031tlon of conmerclal catchas of flsn
;Tgreat lmportanca in dtudying any f£ish populatlon and the “afluenoeoof -iSﬂlﬂu
“rupon ite The accuracy‘Wmﬁh whlch this can be estimated is 1afluence& grestly
by the! metho&s used asg well as. the total: number of figh moasured Cin partiouls
ﬁ;a sultabls ch01ce of the number of fmsh 1m eaca separ&te 5ample lu meortant'

i If a. 1arwe number-of very small samples are use& thea BR - ObVlOHmlJ uauu_
-,"gproPGrtlon oi the tine: is spent inc pr@ﬂ&rllg o tq&e th sample, ‘rather tﬂan_ln.
Crdetually msasurlng flsh ‘but & ivery. largs: semple can be’ eoually wasteful. Trdg
fiﬁjls beczuse the lsngtn dlstrloutLOHS oft: dlffereﬂt parws oftho same ship'la. cauch
. oare generally much mors . tlike, than those from &ifferent. sh;ps._.ThereLore;=
ﬂ'_v]beyond g cortain stage mﬁasurlnb more Tish from: ong: Shlp Will only dncresse:
"'”:1tne aecuraej of the kn@Jle&ge oft tha lengnhmcomDOSLtlon of that shmp, ana_not
Lol thel lundlngs 88 8 whole. _These can be nore ea&@ti} shown 1n m@thema &
tu“ms. R R e T - L :

R I W111 take as Eﬂu quanolty uo Dc @stwma tad tne total ﬂumbcr of flSh _
:-;,fof a oertaln dength. group, or, since’ thu numbar off Shlps lending fish ia GW'
";gﬁﬁhe average mumher landed by each: shlp. The varionee of their estimato can bo
,.;calculated and the effect of & ohange in samplznb deslgn ghown,. ‘HFor Qhe sake
“;HOL sxmpllclty I asaume heve ﬂat all shmps lanq tae ~samg Waluhﬁ of flSh

33 ¢Leﬁn;n;{ “; numbar ox samﬁlas tawenv e
o m o= number. of fish in ench’ sampls. R ey
'“m,ﬁtrua nﬂmbe Jod flsh of raquzred 1ength Lﬂ the xﬁh sampls&
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ffshlps, ‘A1l these terms. are 1ndepeq&ent "o uhat tna Yariances of 1 can‘be éx
" pressed a3 the ‘sum of the. variances of the torms on ‘Tho rlbat of equation 1.
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juigyhms equaulon glves dlrectly the acauxacg Wlth whlch the numberu of flﬂﬂ of = S
< glven length 1s mom. In it 845 and §5¢ are congtants determined by the comr;jﬁl;p'j,"
- position of ‘the catehes, bub m,&ﬂd 7 can be: varicd by the degree snd design of =~
the sampling. If the flrst term:is much the largor, hen the varisncs,: and. ﬁnef};*fjﬁ'
f*accurac“,'ﬂlll be detormined mostly bym xny i.e. tho tozal nuzber of fish i -
20 measursd; but il the: sacond A larﬂgr' Tthen onlj inereasging n {the number of__
:ﬂ?fsamoleu)g.aan‘appreclably increade. the accuracy, end increasing m; the gize of o0
o each semple glves no. benefity “For a given numbor of fish mpasurod ‘the accuracy. =
o iim greatest for samples consisting of only one fish, but so long as: the first R e
”'E,uerm,ln equation {2]) is the larger it is mare’ convenlent and 1ﬁvolvss 1lttlu e
-;.Eloss 1n eleclaﬂcy, tc ‘increase. ﬁhe amza of sample... : - :

B The relatlve SlZGS of the bww tarms in equatlon id can bo calculatud by
'g;tanlng two or more independent: samples from & number of difforent ships and com-
- puting the variences within' and betweon shmps.- ‘This has beon:donc at LGWestofa,""'
_ﬂﬁf”ftaxlng o samples of 50 medium. plalce from cach .of; twelvc shxps.-'“hc 1asu1 '
:‘;x_are shcwn 1n the fo;m of &naiysas of varﬂanvo 1n Tablo I S S
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S 3831d88 the norm&l analysls of veriances, Table 1 glves the aVerage mumba?'op,*ﬂ}ﬁﬁ
 _each Length group. . If there were no: partlcular tendency for fish of the same .
ooslze o ocour togetner ‘and the sampling were truWy rendom, then the aumbazo.ab' R
HVT;aaca_lcngtn vould be distributed multmnomlalye Y Vafl&ﬂbe for this distribution
S can be caleulated &t once, Cand this cxPected varxance ia glvaﬁ in the lest zow

i_;,'of Table 1. S S o LT R

S For the uwo smaller leng%h groups uh@ wmthmn—shlp varlance alffers 11 ule” S
"ﬂffrom the empeoteﬁ variance, so that it is' ressonable to suppose. that this variance f;_ﬁ}
e due mainly to errors of rendom s&npllng but the between~ship variance ia muoh .
“greater, the difference beln% slgmlflaant for both length groups. Thias shois
- that there 18 a consistent difference in size between the catches of different
s shipey “The valles: of S 2 ‘and 823 can be: ealculated at once, and ave for the & - -:;.rg
©30-34 em., 3539 om, and 40-44 om, length groups, 587.5 end 76.06; 604 and 44, 54,j12f=
L 260.5 and 2.83 xesPecﬁlvely, ‘and the variances. of the mesns of one aample from 2
- each sth are from squatlon (2}. i Qo o S
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R In oatﬁ ﬁhe omaller 16ﬂ?ﬁﬂ~vroups 'Whlch comprl 86 uae_bulk of the fish o
 gﬁmeasu&ed ‘the seoond terw'in the variance is much the bigger, showing that in
ffc¢ea8bd accurmcy canonly be Obudlﬂe& by increasing. i he nu@cpﬂ-of S&ﬂﬁlbﬂ..-+
e shQWq in-Table 2 below Fox four dlfferant bampllng d681gn5.. The table wives =~
4 he variance of each length group; the totel number.of fish weasursd, and. bﬁgf_ﬂi f 
U tdme. taken for each: design.  This lastes caloulated on U the basis of faking . @ -
CBeven n ninuwbes Lo measure iOO nedlum\plamcej and thet the: tlme'haken in nov1ﬂW 
. the extre demples hos been added 4o ‘all excepth tha firat. qesx@n 00 the :
:'-__.LOVGS“t;Oft *1&31{@1; :L't ﬁ&,{GS aaout 'Lhroc, “11nubes ,qum 111115113_1*1:« Qne samp"_f_a "tg} bhe
Cstart of tha ﬂext. - : : : . S o T
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ﬂgﬂumber per- sanple.gﬂ.f_3g' o 251:; B0 B0
-?”1&6 u@nuﬂ (mln,;-*f_j_:' 117 j_.{_*-3,11§_j '?:;}12Qj_
.;?Vari&nce of ”0—34 group } 3.72 LA 39“.-___56,00_; =
Vf;melﬁﬂGG ol 35-39 group ﬂf' 2e29 Ly 2 W85  :4.86{:'; 
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s Wable IT shows au once- tﬂ t the: flrst two deslgns thougn ﬁaklﬂg father e
lgoe time than the others are’ more acouraﬁa - vory much 50 For the emaller. gizog, -
e “alatlvu efficiency of two degigns, “for any lungthwmroup may ha- calcu“ateé :
" ag the ratio Qf e varﬂanoas, for equal sampling time. ~Thus, for e mnplo or7j
:f'ha 30*34 [ group design D isg iny 23ﬁ ef ficient: ralatlve to deaign B, ok
iay design B can be four: uunes a8 aocurate, ~Tor tho same” sampli ng ezfort Q?'can_ﬁl”
'"~obta1n the same acouracy dith only 2 quartar of tne effort. S g

B Slmmiar analysas Have been “ada for other market oau@gofles of pl&l@@ and-.é“
;for'na ke and cod, and these have also shown that the . Hmiting gize of sampla, -
Ui heyond: whlch anlulOﬂal meeauring gives little gain in: Mccuracy3 ms ammll as
g”llttle as about 1§~20 for some SL&uS anj reqerally l@b than 5@ :




