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Introduction

Investig~tions by BaltNIIRH and VNIRO in traumatism and morta­

lity rate of'Baltic berring afteT passing through the mesbes cf a

trawl cod end have shown that dead fiah on tbe average do not ex­

ceed 3%. Thla i~ evidence ofthe possibillty of conserving ~beir

stock sy aetting appropriate mesh slzea for fiehing gear.

tIn' 1972 on the basis of such studies of selectivity of trawls

• (Cl[ 1~72/B:10) for the Gulf of, Riga. t he Ulesh s ize of herr ing trawl

cod ends waa Increased from 24.to 28 mro. In tbe first year ofap­

. pllcatlon of tbc Increased' ,me~h the Industry sUDtained losses •
. , '.' I'. •

T~wl catches decreased by 6.900 tons,agalnst 1971 despite the

high ylelding generation of 1970 was subject to'fisbing.

In 1973 undersl~ed fiab aifted by trawls in 1972 began to be

caught and th~:total catch of berrlng amounted to ";he flxed limit.
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, 'Tbe nun..ber of tisb!.ng b,cata, operating in the Gttll' and t.1'leir

ca~&cl~yeTen d=opped t~ & ce~a1n ~egr~~.

:rn, co:mner=la.~ catchee tha, Bhnr~ o~ 2-4 ye-ar oldS· in~ased

while, the share of one year cl:d3 deC1.~ased•. Aceordlnß t.o: c;.i-. ' .

cula~1ons th~ introduction cf s higher 1a7e1'orRelecti~ity

90110,..8" catches of be~1nG .in the Gul.t to be 'increased' by abont ,
I

, ,

IO:t p!'ovided ih~ir atock 10 in 0. sati.s:lact<n'7 etate,_

llethode

TI,e experlUlCntal vork to' datermin~ t.he AelecU~'~l~ert.ieB',
, .

o~ traul c~d eads in :tlsbing tor Ba1tic herring~ done ~rom

BJW.ll ref):'lgerator trawler~,capacity300 hp. Ex1>erimental. tmw­

lingB ware performed in the usual f~ahing,reGi~ on tish con-
, " /- " .

centratioca o~ different ~en~ity end size.cocposition. Fish tbat.
t

paBs~d through trawl ~esh~s were caught br amall 'lOOsb netting '"

c~vc~inga (fish catchers). Thes~ coverines were 1.5 timea Tid9r

tban the cod en~ &Ud 1.5-2.0 m longer than the co~ered ~ea.

~6y.er~ :nde fro~ kno~d caprone netting wlth a mesh of 16 mm,
( for cod enda with a ~2-35 um mesh) and with a mesh of 28 ~

( 'for cod ende w~th a 40 mm,ma~h ).·Hhen operating tbe covering did

not touch'the cöd end whieb allowed scal1flHh unoberueted~ tc tJ
,pa~s t~ough its Deahes~F~r small catcbas oommercial1ength o~

all fiah ~r~m the\CoTering and cod end \fan measured.Forbig catchea

aamplea numbering _not lees than 2'0 up. wert: taken from th~ cod "
• !

'end and tbe co~erir~.The reaul~e were converted tor the ~otal catch~

The length or ~ioh was meaoured with an aceurac~ cf the nearest

h~lf-eentimeter.

Expe~iments were made with ca~ronacod end8~(po~amideA) .~tb

different, thickness er twlnes acd tbc follow.ing~sh olzcs:32, .

3G, and 40 JXm.,
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Reo~lt8 o~ InTestigations, " . '
. " ..

,'Ti:1e ,maili data obta.ined aa" a resul't o~ c:qierimental f'lshirig ,,'

~~ cited i~ Table I~ Cod e~dsNos ~,2,Z and 4 were'tested' in

-' tobe' ~.s-tern, ar~as' oi the Se~(off Klaipeda,L1epaja.Velrtspils). ''. - -- , , ,

end en~ No 5 was testedeast'of',~rnholm. 5i%e cOmPosi'tions of
. '." ".,

berring fiobeo.,for by'a series'o:r'tra~llngsare,gi';eni~'Fig~I.. . - . ,

l'ig..2,_gives ebart..so~ selectivlty o~ 1;he·'teeted trawl' cod

, 'ende.

e .Selec-tivity 'frt tra,wlB depends on a'~~~r o~ra~~~r8~The auth­

ons mVQ maa.e,&n.attempt to'study tb.~ er~eet'of ihe,aize compos1~·

tten (modes,' of 1e~th Ln max land ~~~e~: ~f'.~nderSiz~d fiah in the

, :?~u1ation un6.er fishiDg ) on tbe.slia're ~n 'catcb~a ,of fiah of

non-eommerclal slze(p). Table 2 ~ites '.thesumary daioa of the test
,~ ,

c: cod ends vith ~esh alzes ~2,an'd 36 mm.Trawlingswere'arouped

by aW:J.s,rity iu size compos1t.ion (Ln 'max)·

Fig.~ shaws.tbe,dependence of tbe share of non-commercial flsh

in catcbes (p) upon the varied stze composition (modcs'Ln'max) of

tbe popu~ations under fiahing.

Procceused by tne least square metbod tbe experimental.data

~v~ t~e ;OllOWing emplr~c e1presalons. cf thie dependencea

p " 120.I - 6.8 Ln t1ax ..itb ,error E =.fII.8;2::-:Cor cod ends

.itb 32 mm. meahea and':" ,

p : I19.0 - 8.7 Ln'max with error E • ~ I2.~% :Cor cod ende

w1th 36mm meahes~

: Dependence' of' the share of non-co!!m1ercial fiah' (p) upon their

abU:ndanc~ (~)'in tb4 ~opula.tion underfiablng 1a given in Fig.4.

,~a empirl~ expression', of '~hi8 dependence in tbe same Vlay lea.ds

, to the following eXpress.ions:



p : 0.66 ~ _ 0.33 r.ith E c ~!.3%. for cod ends ~lth 3~~ neshes
..

and
.p : 0.58 i1a'- 12.62 with E:± 2.4 :for ce:! ends''!'flth- ~6 un:. me.ot~ee.

Thls study of' tbe sej.ectivp. 1't'op6:rties of' trawl.l1 in. X'1:o:shiug

. f'or Bal:tlc herring allcnrs the ~olloWin(; eoncJ.uB~OUf.\ ta. be .~e:
. .

I. Incrcaae in ~e~h ~i~es ~r tr~ o~d ends ~ro~ 32.~o~C mm

'considerab~ im9roves eoleotivitJ" cf' t~wls in Yi~h1~ f'cr

.~erring in the Baltic Sen.

2. The Del~ctive ~roperties of cod enda made of.polyaMdde

filament,Type A,decline vith incre~aing thic~~3S:0t t~ine 4t
(cod end'No I compared w1th No 2 and cod end No 3 comparec.

wl~~ No 4)~

3. The aelectivity factora of the teated cod'ends made of

twisted twinea.93.5 tex x 2 x 2 up to 93.5 tex x 4 x·3

varied within the limits frau 4.6 t~.3.84.

4. The range of selectivity tor herring in the Baltic Sea

was uithinthe limits ~ro~ 1.3 to 3.0 cm.

5. The aelective propertlee of.t~nwls uepen~ on tbe si~e

.compositlon of' berrit"..g a'~ocks .under fisning.Thc rev~ala-

. .
~ion of connectionsbetween the Bh~re cf ncn-ccmmercial

fishin catcbes(p);size composition (moden Ln max) ~d .
..

tbe abundance of n~n-c~mmerclal fiab Nm ~eB it possible

tc calculate·tor di~fe~ent.areas c~ tha Baltic'Sea miuimum

mesh 8ize8 ~i)r .Cö3(i enda me\.tinc 'the requiremen'te o~, Int"r-
I

nnticna~ fishing regulat~on8.

6.Trt:"~wratlc ·mor·'tn:'1'ty cf herring aftel" paealD{; 'throughtbe

ccd .end is' ineignlticant. rt 18 poss1ble and.expedlent ta·

. regu1ate ~1Bhing ~or herr1~ by meuh a1z8s er trawl cod

ends.
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~o..merc1al length (Ln) cm .

~ 1 cod end 32 sm twine 93.5 tex x-~ x 3

hcod end 32 mm twine 93.5 tex x 2 x 2-.:'Ei cod. end 36."." twine 93.5 tex x 4 x :5
.' \ ..

\;i cod end. 36 lIml twine 93.5 tex x 2. x 3- .v 'cod end 40 mm twine 93.5 tex x 2 x 3,. . 5



. .
..F1.g.2

Sal~~tiYity ch&rt~

Reta1rling

P,;'

I·
I00-r--__----~--·~~~~~

80

60

50
110

zu

ID

Commercial leftgth (Ln) ca

T codend 32 an t~ine 93.5 töx x 2 x'3'-
iI cod end 32 _ tvlne 93.5 t~x x 2 Jt 2

~, aod end 36 JIID twine 93.5 tex x4 x :5-

•

. 6· ·,1 codend 36 Da twine 93.5 tex :t :2 x :5-
~ cod end 40 mm trine 93.5 tex Jt 2 %~



-"p":')':
.' >:" •.....,.' ,..... -.:.

';.. .

"
, -.

,.

'ia .

.:,r
"

20 ·P=·/fS,O·- 8,7L"m
'." '~=! (2,;'p .

. . '.~ ~ " "

•

•
" ,. , .' . ,

" -~ ;

'.' :
/0. ,./2.. ", 1'/­

, )'lg:'3'"
", /8 '

'. . "

, Catch of DOD-co1DlDe%"c1al fiah (p) dependins',

. ~D.,.aryingsize compo8it·ion. of h~rringJLn max)
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SlÜ.p: ~OO hP·
.DateI' 1973-1974

Area: Baltic Sea·

Depth: 10-70 III "

-
llethod: Outs ide smaI.l ..ahed cover1.,

----~-----~------------------------~-------------------~-------------". '

ot'liulllber
.-------------------------1in cod end in cOTering

\

lleUll
time
ot .

trawl­
Ing ,

(min. )

Bumber
ot

trawl­
inga

Xeah a1ze and tex
Bo

'ot
cod
end

--------------------------------------------~-----------------------

1 32; 93.5 tex :Je 2 x3 20 60.0 145,555 40,828 .-.I

,,2 " 32; 93.5 tex x 2 :Je 2 21 53.0 12,1'73 5,,613

:s 36; 93.5 tex ][ " %3 8 56.0 7,402 , 3,494 .

" . 36; 93.5 tex x 2 x3 11 68.0 10,149 7,364

5 40; 93.5 tex x 2 x:S ,11 228.0 .145,443 ' 3,816 '

-----~~--~-----------------~-------~-------~--------~------------~~-....
. '

Note: I. 'In experiments wlth cod end No 1 64% of the w.ight ot
catches was accounted tor b.T small tiah.

2. The inner mesh aize (B) was calculated b.T multipl~ing
'. t~ctor,y meeh a1ze by coettielent 2.13.

IO



·Table I

S~ec1es; Baltie berring

Trawl Type: bottom and twin
- aid-water (eodend No5)

Katerial~ caprone (polyamide A)

Semi-eod end: on eod end No 5 only

.. ~-(-----------_ ..-....-_-----------_...._-------------------------------------
speeimene

in range of
selectivity

1.0 - 50%
(cm)

Selee- Selec- Non-commer. Sifted
tivity tlvity fiah eaught fiah
faetor range in eod end Lo~16.0
Ks L?5%- Lo."I6.0 em cm '

L25% (% by count-(% by
(em) . ing) cou~t.)

Number of
fieh

L o '16 em
(% by count­

ing)

-_ .._---~----------------------------------------------------------~~-~-
66,,4:59 1:5.8 4.05 2.5 22.0 1.4 42.4

"'2,9-42 15.7 4.6 I.? 11.5 8.1 30.6

:5.081 14.7 :5.64 :5.0 10.8 7.2 39.4

",244 16.4 4.28 '2.1 7.6 18.7 35.1

.2t~6:5 16.4 3.85 1.3 0.06 4.1 0.2

~-_.._--------~-~-~-~--------------------------------- ------------------
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, .' SUJ1&RYP~
o:!' seJ.ect1Y1t7 Q~ bo~taD tra-l cod

. . .... .

------~--~~--~~-~--------~------~---~~~--------- - .. -~-~--------~-'. .~.. .

. Bo o~ )(eeh 8 i ze (..). Numbe:o COlllllller- SclttCU."e Seleetl-'Sele-cti
'seriss Cod end '~"lne (t9X) of ~lal ":>~" Tity yit,..

tr,'AWl- length. cClIII.erci&1 ' X'actor ranp
lnga 0:( fiah lengtb·. I.n .,~

of 1IISX. I.n 50% ", ~ . :La. 21
abundanee ( ca) " ,

, Ln JIK (ca) f

----------------~-----------------------------------------.------------~--. '.
I 32; 9~.5 tex x 2 x 2 8 8.5, 13.4 4.64 2.5

2 32; 93.5 tex x 2 :x 3' 10 11.0 11.5 4.0 2.6

3 32; 93.5 tex x 2.x 2 11 12.0 J;~.5 4.68 '3.0

4 ~2~ 93.5 tex x 2 x.~ 10 14.0 II.8 4.1 1.. 4

5 32. 93.5 tex x 2 x2 If; 15.0 12.8 4.~3. 3.0 ..,
6 32; 93.5 tex x 2 x2 I2 17.0 12.7 ,4.40 1.5 ;

7 . 36~ 93.5 tex x 4 x ~ 10 9.5 !4.6 4.50 2 ..2 '

8 36; 93.5 tp.x. x 4 x 3" 8 11.5 12.5 3.85 2.8

9 36; 93.5 tex x 2 x3 11 13.0 13.9" ,4.28 1.-,
-----------------------~------------------------------ --------------------
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Table 2
. n:RS
·i}nds vcan tlshing for :i3altic berring

-------------------~~---------------------------------------------------

-_.._---------------_._--------------
in ::'n

cod end. cOTering

e
in

selectiTity
range

TI)~al

.iah S1fted fiah'
caught 01' YI4 cm

. with 'and more (~

Lnup to . by counting)
14 cm' .

(% by count- .
1ng)

_.•_--------------------~----------------------------- --------------------

12,263 88,261 10,392 100,524 60.3 7.9

99,9~2 37,482 62,615. 137,414 42.2 . 0.9

~~,:L83 99,0'71 47,103 . 148,254 ,56.3 20.8

45,623 3,346 3,261 48,959 .12.5 0.4

20,268 2,190 2,593 22,458 8.7 2.4

S,rOl 1,809 267 . 4.910 .12.8 0.3

9,304 "0,821 9,657 80,125 ·38.9 34.4

7,402 3,494 3,081 10,896 13.4 5.9

.149 7,~ö4 4,244 17 ,513 9.3 14.1

------------------,._-----~--------------~--------------------------------
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