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Introduction » _
Investigztions by BaltNIIRH.and VNIRO in traumatism and mbrta-.

1ity rate of Baltic hefring after passing through the meshes of =
trawlidod end have shown that dead fish on the average do ndt ex-
ceed 3%. This is evidencé of the posslb1lity of conaerving their |
stock by setting appropriate mesh sizes for fishing gear.
: In 1972 on the basis of such studies of selectivity of trawls
. (cn 1972/B 10) for the Gulf of Rigs the mesh size of herring trawl
cod ends was increased from 24 ‘to 28 mm. In the first year of ap-
'plication of the increased mesh the industry austa1ned losses. ‘
Trawl catches decreased by 6.900 tons .against 1971 deSpite the
high yielding gereration of I970 was subject to-flshlng.‘
In I973 undersized flsh sifted by trawla in 1972 began to be

caught and the total catch of herring amounted to the fixed limit.
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_‘Tbe number of fishung beats operating in the Gnlf and their

ky canaci y even dropped to & ce"%ain degres.

_ In commer izl catches the share of 2-4 year olds‘ircréaséd 3
whlle the saare of ore year clds decreased.. According to cal-;
: ‘culations th° intruduction of a higher lavel ol aelectivity
:allowa catchea of herring-in the Gulf to bve 1ncreased by ahont
‘ IO% provided teir stock is ina saturacl;ory atate. '« :

Me?hcds . . o .

The experimontal vark to datermin° the aelective prcperties
ot travl cod eads in fishing for Baltic herring was dona fxcm
srall refrigerator trawlere,capacity 300 hp. Expcrimental trowe \
linga were performed in the usual fishing. regime on fish con- )

“centrationa cf diffe:ent denaity and size. conpoaitron. Fish that

passed through trawl reshes were caught by small mesh netting
csverings (fish catchera) These coverings were 1.5 times widsr

tban the cod end snd I.5-2.0 m longer than the covered area.

‘.”hey were made from knot&d caprone netting with a mesh of 16 mm

{ for cod ends- vith a 2 36 L mcah) and with a mesh of 28 mm

( for cod enda w-th a 40 rm mash ) When Operating the covering did

not touch the cad end which allowed smallfish unohsrpctedly to .|'

‘pass through its meskes. For emall‘catchéa commércialAlgngth of

" all fish from the\coveringAand cod end was measured.For big catches

_samples nucbering not less than 270 gé. wers taken from ths cod - .
‘end and the covering.The resulte were coﬁverted'fér the %otal ‘catch.
' The length of fish was measured with an accuracy of the nééregt'
half—centimster. : |
Experiments were made with caprone cod. ends (polyanide A)'with

:Aldiffercnt thickness of twines ard the following mesh aizes: 32,

3G, and 40 mm. .
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Retmlta of. 1uveat1getions

 The main data obt,ained as- a result of e:tperimental tiahlng“
ave cited in Tahle I. COd ends Noa 1,2 3 and 4 were tested in “
- the er.stern a.r°a.s of the Sea(ofr Klaipeda,LiepaJa.Ventapils). -
cod end No 5 was testedeast ef :Bo*nholm. Size courpositions or.f
4 herring fivhea. for by a series of trawlings a.re given in Fig I.
Eig..?. gives ebm-ts ‘of ae.l.eetivity of the tested trawl cod |
‘ends. o . S
Selectivity of trawla depends on a number oi‘ faetora.The auth-
ors ‘have made. an attempt to study the erfeet of the size eompos:l.t
- tion (modes of length Ln ma.x and number of. undersized fish in the
A vcpulatian nnuer rishing ) on ..he almre in catchea of fish of .
nnn-comercia.l size(p).l’able 2 citee the aummary data. of the f;est
el eod ends with mresh sizes 32 .an’ d 30 Tme Trawlings were" grouped

' 24 sini]arity in size composition (Lq maz) |
Fig.s shows the dependence of the gshare of non-commercial fish

in catchea (r) upon the va.ried aize composition (modes- Ln max) of

'the pOpu.La.tions under fia‘nlng. i
Procceused by the least equa.re method the experimental data

.gaVe the follewing empirxc ex.pressions of thia dependencex -
P m I20. I - 6.8 L, x:xax ‘with error B = #II.8%Z for cod ends

' vith 32 mm neshes and’; S . o
P= 119.0 - 8.7 Ln max Yith error E = ¥ 12.3% for cod ends. ‘

K with 36 mm meahes. 3 | _ L t '
‘; Depandence of the share of non-commercial ﬁ.ah (P) upon their
a’ounda.nce (N.._l) in thé pOpulation under ris‘ning is given in Fig.4.

- , ;Tha empiric expreaaion of thia dependence in the same way leada .

L to the following expressions:



and

P = 0.66 Hﬁ - 0.33 with.E ¢ £2.3% for cod ends with 3Zm neshes

P = 0. 58 ﬂu - 12.62 with E=% 2.4 for ccd ends'with-zﬁ - wegbes,

“'This study of the aeJeot;vv yrape*ties of trawl; 1n fisbiag

- for

Baltic herring allows the follusxng conclusious to be made-

- T Increase in mesh sizcs At trali cod ends irom 32 to AC -mm

‘considerably improves solectivitw of trawls in Iishing fcr'

.1erring ir the Baltic Sea.

2. The seloctive p*operties of cod ends made of nolyamlda

fi]_.ament.l‘ype A,dec ine with increasing thickness ‘of twi.ze » .
(cod end’Ho I compared yith Np,z and cod end Kq 3 compared
wizh No 4), I - |
3. The selectivity factors cf the teated cod- ends made of
twisted twines. 93.5 tex x 2 x 2 up to 93 5 tex x4 x3

varied within the limits from 4.6 to. s.84.

- 4. The range of selectivity for herring in the Baltic Sea

was vithin the iimits Irom I.3 to 3.0 cm..
5;'The_selective‘pfoper%;es of trawls depend on the size

composition of herring skocks nnder\fishing.Ths revsala=- =

tion of connections'bétveen the shsre of non-c'omercisi‘ : .

leh in »atches(P),slze composition {modes Lu max) and

the abundance of non-commercial fish Hm aakes it possible

tc calculate- for dlfferent_sreas of the Baltic~8ea minimm

mesh sizes faf cad endskmeuting the seguirements of.infb%-

national fishing regulations.

6.Trcumatic mortality of herring after psesing through the
" cod end is insignificant. It 1s possible and. expedient to.

~regu1ate fiahing for herrirg by mesh sizes of trawl cod

ends.




Abundance
; n'% . T rig.I

N .Si,ze c\ompositj‘.gd of.herrihg I

Qon'mercial léngth (Ly) cm-

cod end 32 mm twine 93.5 tex‘ x2x3
cod end 32 mm twine 93.5 tex x 2 x 2
cod end 36 mm twine 93.5 tex x & x 3

cod end 36 mm twine 93.5 tex x 2.x 3

QL€ F1 V)

‘cod ‘ezi;l 40 rm’ twine 93.5 tex x 2 x 3 5
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Couyﬂereial length (L,) ci

cod end 32 mm twine 93.5 tex x 2 x 3
cod end 32 ma twine 93.5 tex X 2 X 2

cod end 36 mm twine 93.5 tex x4 x 5 i
cod end 36 mm twine 93.5 tex x .2 x3
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cod end 40 mm twane 93.5 texx 2 X 3 .
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Catch of non-commarcia.l rish (P) depending

on varying size compoaition of herring (Ln ma.x)

od end, -32 mm ;neuhes T o
cod end, 36 mn meshes : U | 4
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- Catch of non-commercial fish (p) o

E depending on their abundance (N )

I cod end, 32 ma meahes :

7 cod eud. 36 mm- meshen



 Ship: 300 hp
" Date I973-1974
;ﬁArga: 3#1£ic Sea;'.
f;Depth. 10-70 n'
Iethod: Outside small meshad covering

" RBSULTS or.m;"
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. Fo - . Number . Meam .~ Bumber of
of Mesh size and tex_. =~ of time | e am—
cod - - trawl- of: in eod end in covering
end _  ings trawl- \
o > '..‘ ‘ . . 1n8 . ) e L
(min.) ~
I 323 93.5texx2x3 20  60.0  I45,555
2 32; 93.5 texx2x2 2I - 53.0  1I12,I73
.3 36; 93.5texx4x3 8  56.0 7,402
4  36; 93.5texx2x3 . II 68.0 10,149
5 403 93.5 tex x 2 x 3 II  228.0 145,443

- D S D R D WD O R D R AP OP AR S R G G T A SR S AR SR D A G D O o G T P T ED ey G W . . - o

. Note: I. In experiments iiih cod end No I 64% of the 'gight of

: catches waa accounted for by small fish.‘

2. The inner mesh size (B) was calculated by multiplying
tactory meah aize by coefficient 2.13. :

N

.1106'




_ © .Table I
lSpeéies' Baltic herring

1 Traml Type° bottom and tw1n
- mid-water (cod end No5)

Material: caprone (polyamide A)

Semi-cod end: on cod end No 5 only

‘mns

‘specimens ‘ 15 - 50; ‘Selec- Selec- Non-commer. Sifted  Number of-
R et - (cm) tivity tivity fish caught fish fish
-in range of factor range in cod end Ly<I6.0 Ly<16 cm
selectivity - Kg LﬂSﬁ- L§<16 .0 cm cm . (% by count-
~ L25ﬁ by count-(% b _ing)
(em) .. ing) count.)
66,439 ~ I3.8  4.05 2.5 . 22.0 I.4 42.4
2,942 15.7 4.6 - I.7 II.5 8.1 © 30.6
3.081 I4.7 3.54 3.0 10.8 7.2 39.4
4,244 16.4 4.28 2.1 7.6 8.7 35.1
.2,363 . 16.4 3.85 1.3 0.06 4.1 0.2 .
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. smmar Pm
' o' selectivity of hottcn tml eod

" No of Mesh size (m) : mihber Commer- ...el ve Selecti- Selecti
seriea Cod end twine (tex) of = zial = §8§1 vity vity
o " trawle length ccmercial - Tactor range
'ioges of fish ~ length - = = L, 75%~
R of max. Ly 50% IR TR "S-
abundance (cm) -
oo i {-:_1 mx (cm) ‘ ‘ : o
I 323 95.5texx2x2 8 8.5 . IS4 . 4.64 2.5
2 32; 93.5 texx 2 x 3 I0 II.0 IL5 4.0 2.6
3 32; 93.5 tex x 2.x 2 II  I2.0 15.5 4.68 3.0 .
4 32; 93.5 tex x 2 x 3 10 4.0 - 11.8 4.1 I.4
5 32; 93.5 tex x 2 x 2° IS 15.0 12.8 4.43. 3.0
.6 32; 93.5 tex x 2 x 2 1I2 17.0 - I2.7 . -4.40 1.5
7 363 93.5 tex x4 x 2 1I0 9.5 C I4.6 4.50 2.2 .
8 36; 93.5 tex x 4 x 3° 8 1I1.5 125 . 3.85 2.8
9 . 36; 93.5 texx 2 x 3 II- . I3.0 13.9 4.28° L%
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 TERS ' :
- 2nds when fishing for Baltic herring
| Number of specimens _ o  Pish " Sifted fish’
--------------- e e T PP S Total caught ~ ° of L,pI4 cm
- in . in © in _ : “with -~ and more (4
cod end covering selectivity In up to . by counting)-
’, . Trange . 14 cm R
‘ o (Z by count-
ing )
12,263 88,261 10,392 100,524 60.3 7.9
99,932 37,482 62,615 137,414 42.2 0.9
49,183 99,071 47,103 - J48,254 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
5,101 1,809 267 4,910 12.8 0.3
9,304 70,821 9,657 80, 125 '38.9 34.4
7,402 3,494 3,081 10,896 I3.4 5.9
@ 149 7,564 4,244 17,513 9.3 I4.1
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