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, Summary

The sigma fanetton dcseribes thc relation of the standard de­
vation Sx from the average x: si = :f (i:) as it freq~ently oe­
eurs in biological dntu. It is brought about by (a) multipli­
cative correlations of individual events, (b) the time-series
character of biological data und (c)regulation of proce~ses.

Tbe interp:l'etation of tbe sigma function on the basis of this.
set of caunes hasproovod to be effcctive. This is demonstrated
by giving two examples:
Ca) On the basis of monthly catchen conclusions can be made
with regard to tbe behaviour of the caught flat, fish and
fishing power of trm'lls; (b) By. comparing tho efficiency of,
two bottorn trawls used under normal fishery conditions quan­
titativa esti.mutes can benn.c1o cf thc diffe1'ences of herding
by meuns of the gear of differing types of trawls.
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La. fonct1on sigma decrit la·depe1:1danc.~ 'de l'ecart type Bx·:dele..' ..,.:::>(;~i::
':. ' ",'. * -, '., . '. '. ",,- '... ~>.' ",-",' :'<:-.~:::;f i,'

.\ moyenne i qui existe' souvent·:dans. 'les donnecs biologiques:' s ~.f(x}'.).:(···
;< ". ; ..... .... .>' ':, .';"';' - -, .....•....x.:.;:i,,·::(;.:;

;'Elle rt3sulte a)des liaisons' multiplico.tives tl.es evenements'indivi-";;l;

duels, b) 'dU~ car~ctere da ser1es,temporelles' des donneesbiologi":' \·~./:;·f~;'
~uas'et'c) des procedes deregula~~on. ·En fon6tionde' ce compiexe::)i::'"

'\.':, .. , .. ', ,.' ~ '. .,....,.. , ... --. t" _' ...... ~.' '.~ ,_," ." , <., ..:."' .,.\ -:c,'" ',.:~', _,~, .. :

.::de. causae, l'intarpretation da lä.·fonction sigma. s'avere' tres:': ",'

:"~~pablac~'q~i 'n eta mont~e'fmr'~eux '~xeinp~es: e.1A partir des'

:.·captures inensuelles 11 ast possibie de dedid.ro des conclusions.

I~~littives 'au comportement .des plies capturee's ot a. In. po.p:~cit~" ;
,t .. . . '.

~ . .

~ captlve du chalut, b) pour une comparaison da la capnci~Ccaptive '
. .

,de deux chaJuts da fond.ut'ilises.nonnalement an'peche, ilest.~'

possible de quo.ntifier les ·differences dans 1 'entnsso!1.lcnt 'dos

.. poissons a la zone· du greement av~nt du chalut on fO':Jcti.on du

typ~ du ch8.1ut~·
, .. :: , .'

\ . , .-

•,~ .
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/
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SOLLBERGER( 1960) d~scribed tho' ;elation of t11e' sb;).ndi.~d de~

viation Sx from·the average :J: au conunon .fo~· time De:de8 as

the sigma~: Sx :::: .f (.x) ~ It 1s thc "dlrect cxpreusiol1 of'·
the tiIDc-series character of a·datn. serien: 'tA bi~logical

var1~te may move (changing .its value 10'1 i th time) anü that i t8 ',.. "
yoloc1ty may be. uniform, accelerating or decolern.ting. T}~e

probability of obn~rvillti '0. ccrt~:d.n val~te ~f a variate durin'.!"
. . . 0

tl. given nhort· space of tirJc '1;.'111 bo invorDE)ly proportional '.
to i to velo city ••. IndbriclucJ. ILCvi1l8 va..r:Lato rathn mo.y
diffoJ: VJith r::::card. to. th() ;.:hnpc ()l tho ·curVOD. Tüo resu1tincr ..."
divorgance ,0'1.', cOl1vergenoo. of tho ,put1l:.:: \l.ill Sive rino to' a 1': ~

'" ,

1 •. Introduc-tion
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.In 'continuatio'n' of fhe' :tnvest-igation'u .pa:rri~d:ob.f:.i~,t'iifJ' :tieid':~
.of biö"indi'üat-ion ~f 'conditionu a~ld D.istu.rhanceo in .·~t}o~yst'etils. "
(RERIlJG 1976 .a,·~ b) :'j~ 'p-av~ l~vest.iguted.:the 'fr~qti.~n~y:ot;d·c~~~::.'
rence, p~·op.erties··mid CdUG.es oi tho" sfinta...f~cti·on .Om·RI:NCr· ".
1 97"'( ) • .'. ". "., ':. ': :.' :. '. ..".' .. ,: " :.,' . "

. • '. ..':.....:':>:< '..' ,,'.,.'; "':-.'.,' .::-'".' ,',. >.:....
'1. Cop.tl.'ary to thc' majority of.text:po-.c;JkS', on ·biöloeica.l;:'stat:is~, ::.: ..

,ticß yari!llloe instnbi1ity'. ,a~d, 'tiIZlc'~':,S:igril~':runc:t'ihn::·~1p~:·~i-·~·'~:'·
reg~tirly in bibiog10ui d~Lt;a•. ~d!~e:w.h~ss. und ,Sigril~<·fU:hcti~n. ':":":" ,
are ·cörJ.·~llQtcd botl:t by ··eo.~n~(~rtd·:"Dy,:'·furmtlla'(KllTEyj,r~and '.:"\ ....

Y.t\N DV.21J. 1'916', HOTELT:iUG: :o.11:d ·SOlJor:1ÖI1Sf9.32 ;SOLLTIBRGErt" 1960) •. ' ,
• ~ • '4" :' .• ' .. :.~ ~.~'.:::.,:.:':••'~""'.' .':" •• ~""~. '\.. r.:·~.. ;.:,~ ',_, '.' "',' t •..•.. . "" - ":--.

'. ; .',..... ,." .h

corrclation, bet't'leen the average und dispersion ch[l.1~acteris-'

:t'ics of thc varf.ate 11 (SOLLBSRGEH .j 9,60" pp .. 15 ·,u..Yld'18) ....< "

In.nQ.Clin~ tbc relation ~x := f '(x) \'Te :toll~nr SOLLBERGE~al~'. ' ',',

though' he deri~ied .the tenl ·uOlgt;:::!.· lit18 It from 'the. oymbol '6
for the standard· deviation 'of an e~piric ciiGtribut'ion~sit:.. '

, ,~JaS commonly used in the paßt anel i s used in more. recent ' .

, 'pub1ications" f0.:r. descr.i1?~ng ·tho standard dev:i:ationof.a. p~r:-',:>
ent populutioir. J{ethink, hO'.veve~~~' that i t \vo~'d:be morö' "'" .

sensieal' to speak of 'a higma fu.nction i~ order t.o avaid:~h~t'
. the name Qf a ·phen·omenon 'of an objective correlat'ion·1Jetw~en'·

averagcn I.md disperSion~. b~ 1imit'ed" to 1.t~ pUJ.':e1ygraphi~,:<
rep:renelltatiolJ, . .. ' .. "..

2 ~ .Cause's i properties. allel 'interpretation of the s~gma''~~ncti~~ .': :,,-, .'
, .'. "..., ," .:.' :: ,I .<_. ':.~"l;_ ::':::~,;\,:~._~;:~.~,:

Frcquency .o:f .occurrBnce, causen [md possi~i1~ties ,af\intOr:.;::;·-;:,;:,';;:::;'.::,'

pretation of the nigma function arG ot:l;md.q·:irit~;;e~(:"~~~~·:T.:,;·,:'-·?l·F',.
regard to t'tiO. twpects:" C.~) .Variance ~tabi1i~yiB.':.ll!J,,~po.~~~t:,:.;:~~;:.

preconditio,n f~r many parametrie .. rjethoa~;·, (h L'deviati'c>:lisf:i:'onr.r..·';:·;',:.,;:,
thc. ·/lnQxm&..l.lI cQnilition' cm~ be' used ioJ:.'·di~gno~t~f6:.·pufpm3~s.:::·';::ii,:!>. .-.
taking cause's .~t.!. ~nte~p.xötatio~.of a, gi~.e!i. ~ikm~~·f'unctiö!;(.:,>:': ,; .. "';
in1;o account.. " < .;:>
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2~::'~ik.na fluwtions (~d, siI:1ulta.ne~uoly, 'nkev frequency dis-e

trÜn'..f;iorw) oecu:c if -the different vaxiates are c~rl'elated
'wi:th o.=',ch other l1on-additivelv~ This io t:rue bothf'or the
, .; -:' " - "-,..'

öfi'eci;s of' thc sto.chustici. influGnces' combincd i.n the "error

•

cOmpOllcnt". e -nnd for the rela.tions bct\\fcen stochastic and
""<1e~oriuni'stic'c'ompo~e~ts~ '~rh~ cOImnon biostatintical models

.",,',~i\~h6 'additive. basult-Ype .'
':,'. ',J" :='f(x) +, e

>(y·.~ dope~dont variable; c ~ r.rtochastic error cOJ:lponent;
'!;::c"~:'~nd'ependO!lt va1:iabl() must'- \'lhen üstablishing the occur~

;'::'-,,~ence of a si{;,J'lJlu. f'unction empirica...lly 9 bo :r:ep12.c8(1 by ~odel

"'arZ:ungements of the' fOllo"ling typen:
-. .... Y. :;::f,(x') ~ e 01'

~r' '+>( x '~ e)" = J... T. -; ., .., ('. .,

,,' '3~" 7S~gma functions, f'urthermo:re, result iro!:lthe fnct thn:t bio:""

,-;>" logj~culproco:::::8esproce(ld in a regulä·t n~a~1l101~ (i.o~rep:r~)-

,.~<,'::'ß"en·t time 'series) uud. tha.t,only a :finii;e nu.;-,be.rof relevant·.
~< ,,'" -:"'cllu~e8'iG' ill~olved. IDT.8YN l1!1cl VAH lTVEN ~the::eforc, ,'proposed

:to, eotire.ute' the (lUantity .cf rel(3vant cannoß through 'chq te:l'm
'c' . - (i/s )2 •.In th~ oase' of tirJ.e sericz·-~th:~ cffect of a rundoLl

. '. Je' _' - .' . . .

variation f'romthe :foxmerlyeztablished quantity i13 partic-
:ularly severc,. if' -the .Clt-:.antities in qu€'ation are correluted

.' 'multiplicativ~üy'(SACH3 1968). Tr~ Iil."oof o:f'the I)J:"€iSOnco cf
. • . . . I,.

a oigmufunctioninvolv~a th6neccssity ofinvestiguting thc ..
.' . pxoblem hy ch:l"onobiologicul methodn. .,

.4~ 'Thc. zigo.a· func-tion:'ic' nJ r;~, an exprpss1on,of biolog:laally

controlled ·processes •. Oi:ganü:>!11ic (~,:,e.· neli'··ID3.intail1ing .

and,' optiI:1izing} syotetm qhp~'l sta1J.ilis~~tioll o~ yo:,~ic.bility.

:i:)ispcrsi~ilio,.asa :r.uls ·~·ß.t1111')r· attbe oystem ou:tputs as
, , ,l . '. " , , . .. . .. '.', .

corJparod uitl1 .aysten i:np~~c~" At, tlie sume ti":!w, hovwvor, .CL

',definite ~f:rest!t di::3perfJion forms ,tbe haois :for optimum adapta-
" "1;1011. Tho stabilisatJ.on 01' (Uspel'sion '1s 'tlGually '~'elated to

:thc n;Gan lovel'of u'gi,vcrJ 'J:lrOCOO~3; i.c. ,ax.~ f:(x)~ , .'

..
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5. ImJofu.r LL:..i Q .1 111('; ;11.' J~'ol<.ltlcn is prosent betwccn dispcrsim,

and nwan value ~ tho l'0GJ.·OG: ion pa.r3.:r.letern u und b of tho

regrcHHdon fur:'8-ticn y :;:;: ~ 'e bx con be intorpretod specifi­

cally.. In t.lccordanct.l il)'1th ~OLJ..J3}i~·[GEl1 the follm'ling possi­

bilitieo of interpretation are pOGs1ble: .
a) h = 0 no nigma f'Lmctiol1 becausc thcre is uo time

dt'j l)011dence 1 bnt idcmticul (18vel-depel1d.oht)

J.ndi.\liuual variability;

b)

. , c) .1.1 < ()

l'0uit:l V(~ gj[.'1:H\ function:

\"ariahility d:Ls(jppcars together \'lith the vari.anl

- incretlse of d:lff0rence at high values;

ne ge:. ve 8igm~. f'unction:

variability io invernely proportiona.l to the

---i

•

•

Cl)

e)

- tc.e:rc: ü) an ul1per tlu'esbold valuo;

a ')- 0 Lll.e w.:nsured variable can bccome nega~ive;
thc biological factors of variability remain

dffectivü (posflibly fulfilled by other functions)

eVCll if tho variable approaches zero.

- A neanuring e~ror (in the broadest sense of

tbo word) is involved to the effect that thc

IlwuDul'ed vulues of tho variable rcmain below

the nctual ones. Thc mean deviation between
measurcd ~~d actual values amounts to tho
valne of a (see also bclow)'

c;. < O· .At zero dispersion tbe mean value ("basal value ,! )

of a given biological process becomes p6sitive.

'.ehli3 I1buGul value lf i8 tc be intorpreted in tho

~;ensc of the normalllbasal state 11.

Df..i.ta ncts I a..id 11 are heterogeneous. In pllrtic-·

tl1ar ~ tbc tim<; depe.ndence is different (the

lurger b thc more cxplicit is thc time depend­
ence of a given process).

)
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Thoskowness is caleulatcd in the

S = (i - D)/s CD - mode). . x .
,T~le linear sigma functiion of b;)'pe ' .

. ean be tl'unsformed to becoL'1{~ 'Vb:: (i - (-a!~»)~~:".
Thua S :: 1/b and D == -alb und 1t io· possible>:{j',:

to determine the parataetcrs ofthe sigmaful1~t:i..~;'

throughsl::ewness und modo on tihe busis of .on~· '

series of meusurementa •

6

, ,
MEEK (190.5) has pulllishetl c~teb7.HJ pot' un:U; :sf:to:rt (uuit;", '

~ ... . .

'. ca.tehos) stating specios of fish, year J IZ:00hh and finl:d.ng.,,·
·:;agion.By compila tion of the vulues for~l1e Hpoei.0s of .>.:::'
. dab (presum~ably.yellowta:Llflounder, Limand.."l ferruginf~i~ . ,

.... " ~:;d3~ORER) and plaieo (pl'erm!.lfably .:1norican plaic3 1 H:l~PPo-
" '.. -..,' .' ."
'.glosso~des platessoides (}:\ABRICUS» i t \'1&.3 poss5.blo to·
: deto~mine' mean values including approprüito [;tandurdde':'"

.... :.;... viation~ The t'irne-fieries ßtractllr(,~ (>f tho' iJ~igiIlal 'duta
w~s l~st; however. 'l!ho linear siL"TJa functiono nllown in .

. table l' were obtained.. .

" '
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Dab, all
months

1 .Allllllouth }Jnv 4. f?8 -O.Oj -.1'13 4..

No. .

.376 '7
I 50

3 Cmnboio Bn.;{ '1. B!)

4 ..,:'..11 td,[1.tions 1 ~ 22
.. 559

.645
4
7.

50 -~

P1.aieo t all
llionthn

5 .JUnmouth Buy 16, BO ,"~ (" '1 t~ -.:;'1 -I 4~. •
6 punriclge. !3a.y --3.04 O. ~~ f" - _f"? 7:::c :) "f:.:) I

7 Gnmboi.ü Bay 3.23 ,-, r'l!"? ~.OO5 6\J ~ \,...-: ...;_

8 All station:.-;·" 33.44- ,? -~ 79 ('17 9 -7.. ";; .\.~.... _.__._-
9 Dah auel

pl.aicü all
stations 0.36 .530 3· f),.

t' 5 25:/

-
O. '1 0 .. 1 o.~'I ,

---

o ~ 1 0.1 0.1,
---_._-~------,------_._._._----_.----

t::: 5 " 25./

5 5 25
5 5 50
'5 5 25

.. ~ '...
0.1 0.5 .0.1

5 :5 50 .
0.1 0.5 O~1

"

'.

-. '( 56 4
.(;99 ."0
.~S6 5
.7'7.3 4
,,981 r

0

.. 410 5

.673 30

'7.20-0,.39

1.()OO.24­
-0. ;?9 0.44

0.33 C'"j:~

··0.51 0 .. 60

Dab und
pl;,lice alJ.
f'is!1ine rc­
gioun

10 Januury
11 Februn:r;y
12 Harch

13 April
14 Hay

15 June
16 .kll months

•
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.' -.: ~-
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~.. T.h& coefficlent !l or the vuluen of x (i.e. the mean tulit
~ 0 '

~ .catch at !l n·tandal.'ü devir~tion of ~o:ro) OCln be interpretec1
.' .

'üs:follows:
, ~.'

1 .. ".I\-)sitive :raInes of a (l .. e. negative ·vnlues cf xo ) o'(~cur

.. </tU~ a l.·es~lt o.r low effici.eney. By .Lar lesG fish in 'cought
.{ j •

,':! than in prenont iu the region, lllU-l1Y eS03.pe before 'or out

~;:' .,of tho tra\Jl.The vnluo xI) is a di.rect expression of the.

' ..... fieh 'escape und, t'hus, of the cf:ficiDncy of. the finhing

·gea..r ..

2 •. ·lIegativc values cf a (L.e .. positive values of xo ) show
thnt succossiu.l hauln are al\'10;)'S cha:eneterized by a 001"-

.:.tainmini~um catch (xc'> 0). l:~oun unit CH tohOE bct\.'~t.:l1 zero e
.,;:·<>,·1nid xo- are not T1ossible. This .phE.mO~Cl1.0li c:m be explained

:b~l tho ci.'fact of herdinLj_ Thc i'l::;h IJoncentration in the

fishing. regioncan üontinuouDl~' very behveen zero und a

maJ:.i.mum valUD. Tho gen.:I.' of the trml1 callSes priluary he:rding

intothe' 'iTaY 01' tbc tl:awl. Tllin offect i.o ofh.>l1· lncreased

by f'ucilj.tation (o:rlginating from thc fish herucd by the

eear und lnfl1H~nc.ine other fieh "I;-lhich, thoueh in tho Q.ren.

of tbe head goar wou1dnormnlJy not becomo primarily bcrded

or herded into thc \-/rong direC1;ioli.) (HERING 1969). The
tX!l\'11 "-1111 ea·teil· eitlJer nothing (if thora J.s IlO fish)

or n. qunntity of flsh eo:rrcsponding to the original fish

conccntratiol1 incrensed bJ~ the quml'tity resuJ.ti1l8 from the

herding effect. e
~~lJc xo-valuesfor dab emd 1l1uioe ollo\J a romurkable movem~nt

ovar thC' :renr (fi.g. °1). It corl-ef3pollds 1u an a1t;':.ost lueal

l:l.Unne.l' to thc gE'~eral 'biology 01' both speeios. Thü:: COJ":l."~spond.-

. ence ic 1'0markable t beua".lcE!, among othcr thing0f.. the figur~c

ußed f'or the ealculatio.n oe tho X o ·-\lo.lu~ß a.re e.::r.tr2l!1ely rough
'. (monthJ.;yr r~~/3a..."1 vi1J.ur~;3 uf th0 ullit e[l!;c:l!~s f'roln. differ0nt: not ,

al\mYfl f:'...:.cer-:sc:tve :tem:s) _ ~fhö ci:r.-cn.mnuü Dyclc 01' i'loh belw.v-

I
I

I

J
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. \:·:lö~'}i;~l[l.ti.vc to the fis~1inggear can be', explaincd uc follown;

··in~"\~lnniiar~' .the fish 1s situat'3d in the cold \vater in the depth

;\Ji;ei~.<n~· :f.oon in tu.ken~ It reaats 'Go the gear of the trm-.rl in tl18

./., ,~,h..~~,Sofherding.. In Harch to Apr:Ll the f'lat fioh moves' iuto

,:.\:;iu~~~~:\la1;0r llear the' ourface to fox:rn' th~rt) lnoe-Dpmming and
• !.• ',.:'.

~~~~~~ng conot;ntJ:ationg. Tn.kLlg the x o -vuluO;2. UD a basis, tho

migra:ting rnotiV'aUon cau bc (~::::tabli:3hed all:eady in February (thc:!

inC';~tl,oed motoricactivities l1revents directcd herd1ng in thü

. t~m~l t'1ay-). Thio motivatioYJ, 1n March, obviously eauses clear
reactionn oi' oscapo in r(üati.()T1 to :fishing gaul.' and thus tho

:x~-vultlCs to boco:r.lo nügatlvü. Thc formai;ioll of pre-spm'l1'ning

'~~~.dl .Spatnlinc concel1tr~tion:J lOllds to n reduc-tion. of the activ'l.tye ,aud ,thus ~l!.GO to rGduc(~d rO:.lci;j.ous cf escape ,iithout a llirectEHt

',: he:rding oeCU'1:rill& in thc CCiWIJ of pooi-l;ive Xc -values • The dlo-

"solution cf' tlle pre-Sl){J.wlliug und spm\'l1ing concentrntions, i. e ~

"the transition to the :fnoding .period in, us could bo expccted,

charactGriseu by Cl reduction' of ef'f'iciency cutlEwd by non-a.irec f;{:d
reactions of GGoupe.

In thc. oaDO of eff'iciency arw.lysoG on the basis of data frolll

tue l~'ish:.ine 'log'-book the siQu:.:. fUllütion will al so supply va_luaiJ.lt~

infor.mn.~ion3.

In the :first quarter of'1971 :.:.:. :flotilla co.ruprising 3 to 7 side

"tl:a,·d.crs (!lnQ the factory mnin vessel U:f1urtin Andcrsen Nexö lt
, ,

(llOS 315) I"iHhed off thc Hor\'JegiL'\n eOHst on prc-spawniug oon-
cent.:r..-d;ion03 o:f SQithe (liollüchius virbts L.).. Tm classical

-140-.f.:wt-tr6.tJ1 ,::md a }HH'lly dovelopcd büttoln trml1 wi-[;h a la:rgc­

ly i:ncre~:iSed opelli.n.:! v;c:r:e uGed.. Th8 OXl)srimentaJ. trawl '!,'las r::JOT8

cdf:.::ctive oüly i:q thG C.::U~C of VC1.:y ll.'1iform fish concentratioll.

On days \'lith i.l h1[;"11 :3tanda:~d daviation, i .. e. on da;ys on which·

.t'l~.Üj, sehooÜ.l 't"/ore l'orlI:c:d tlw 140-feot-trm'l1vl3.S nore ef:feetivo

(p.xpGrü;:nce ...optiil1:-1 tod 110Y({lng cffcct· ot 1.;he gour of tho trawl
0..;;(:. tu ESB.ING, 888 f.ig. 2).
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Unitcatches rolated to trawltJ~o~ 1ndicuto' tho pro30nco
'. of a cloar. sigma :LUnc'tiOn. (fig. 3) v Por all df1ygon wh~:~~l;,:._.---"
. the' oxper'imontal tre.wl was fishiIlr:r bcttordr WOrfle tlio
~ollowing sigma tunctiono .~oro' calculated:

.. '. Scpue == . -8.35 -:- 1.39cpue [basket/h]'

CPUEto = 6~02 baskets/h ~ = O.89,(p<:O.1 %)

. scpue == ...-4.89 + 1.0?,cpue , [basicet/h]

cpuoo == 4.67baslre'ts/h r ,= 'O~?9 (1'< 0.27 %)

'rhe cpue -value can', in accordance with the eY.J)lunations, ~adoo. . . '
on tho sigma functions ofthe MEEK data (seo abovo) t be inter-.
preted as, a quantitative moasur6 of the herding effect. 'Days
with lC>w catchesby' the' experimental trawl are not only cha~
a.cterised by' a dispersion which,is lass depen(~dnt uJ?onthc

"meen value (sma~l'b-vaiue),but also by alowür cpuoo-value"

The two 'examples gi,v:en furnish, in our opin10n, a convincing
proof' of the effiqi'e'ricy of the. sigma function .. Particularl:J.r
the a~alysis. of MEEK t s catch- statistics SbO'::iS that i t 1s poo­
sible on t:qe basis of vory rough Qcological da.ta to drU\i

conclusions vJith regard to thebiological. behaviour and to
, , the fishL'~~; ßear. It 1s true, 'however, for thc Si,ghW. functiol.1 •

,80S weIl ao for 'all othe!!. nu\~heI:l.atical sylloc;isms tImt t~h6Y .
are only forma.l logic 'dedur:tio'DS, boariug hypothotical cha:r.acter~

(.rheir fina.l verification Ül only possible by appropl'iate .. '
experiments •.
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vm.. iatoo wlth GIH3ciEll X't';l'c.:..'enüc ;:0 thc diurnr>.l
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F~~. 1: The xo-vnlues (ror s ~Ot i.e.
i :: -alb) ol th(~ unit catch of

dab and plnice (original data aoe: to
}l.1E~K 't905, Xc oalcula.ted frOlll the a ~d
b va,lu.o,S liäted .in tablt~ 1, colu.mn 11'...16)
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root-tran~formed)

The efficiancy F [b8nket/~J of
h,':O bo·",I-,,'7'1 ·:·""'5-'lr',1c-• .f'l.'qn'l.'n" saitl..e·
1d • i! tJ;""",l-4 ""'" .. ,.lti) ..... ...,. .... ~ ... e .. .u

off. the ~orwegicn Gc~~t (1~t quarter 1971)
uo fancticn cf the st&~dard devlation s%
(relative to the me~a value) (P aud 0% are

t .. (- 2.58-B -ya~ "{.S%,) 2

r '" q721 .
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:Fig. 31 Sigma fWlct10na of the mean unH
catch j'baaket/h] per calender

dar during ä perlod 01' saltha flshing off
the Norweg1an Coast, 1st quarter 1971.
tl - Days. on ?!hieh thc experimental trawl
was the moat,effectlvo one
s- DaYB, on which the 140-teet-trnwl was
the most effect!ve one.
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