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Seloetivity of Ilerring in bottom trawls

by

lI.Dohl

HesIl solection experiI'Ients 1"ith the herring bottom trm·l1 1'lero earried

out 1..ith the resenreh vessel IPAnton Dollrn" bet1..een AUGust 7th and 9th,

1962 in the south-western area of SIletlnnd (59°JO'-59°41~'N, 00
0
52'-'

01
0

11 '11 i depth of' 1..ater 100-120 m). Originally it ,ms intendocl to

,.,orl~ "li th three IIperlon" eod-onds of' di~rerent mesh sizes, but tho

mcshcs o:f t"lO o:f them proved to bo too emaIl :for seleetion purposes •

Tlleref'ore, 0.11 the experiI:lCnts had to bo clone ' .... i th one eod-end only

("Perlon" eontinuous, double-braidod, tex 2500, t'visted, three-ply,

e 48.2 J:lm mosll oponing).

Tlle 111esh measurer.lents lIere l;w.de 1'1i th the IG?{AF tjauge exerting a pres­

suro o:f h kg. i\.f'ter each lw.ul 0. 1'01.. of' 70 l'Ieshos mnrkod nt the upper

side ol the rOQ.r eod-end 1'lns !:wnsured.

The eovered eod-ond toehniquc has boen allplied •.A smnll-!:leshed eovor

mndc of' Nylon Td 210 x 15 (28 mE! mcsh openintj) onvelopod the 1.,holo

topsidc of tho codend. The inner undersido of' thc eod-end was blindcd

with the same netting uscd f'or tho cover.

Al totjether 55h69 horrinß lw.vo beon eaußht in nine rather sueeessf'ul

hauls. The lentjths of' all the hcrrintj eauGht "lere measured l1i th small

und medium catehes. In ense of' large eatehes, h01..evor, tIle 10nG"th

edistr'iuutions of' the total entehes 1..ore enloulated f'ro111 represonta­

tive sampIes (hauls ?Jo. 11 and lJ). - The total number oi' length men­

surements ::ll:lOunted to 20799. It should be mentioned that tIle total

lenc-ths '-lere tnl::en nnd thn t the uni t of' meusurement "las t110 ecnti­

metro belo,....

It lias possible to euleulnte tlle seleetion dntn :for euch haul sepnrate­

ly. Fr0111 Tnble 1 it can be soen tllnt the nine seleetion f'aetors are

ranginG :fr0111 lj..l to 11. G, but seven of' them nre eoneentrated upon the

s111aller rnnge betucen 4.2 and 4.4. Tllc table also demonstratos thnt

the s!:mll nUIaber of' hnuls is not su:f:ficient to Give an neeurnto iden

of' any intordopondenee bet'focn tho solcetion d nta on the 011.0 ha,nd

iud
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and the eo.teh size, eo.teh eomposition 01' the durntion o:f t01., on

the other ho.nd.

There:fore, the ho.uls may be summo.rized and treo.ted o.s a "lhole like

in Table 2 C. Dut in order to elirninate tlle sources o:f error possibly

eaused by the eonversion :from sar.lples to total eatches, the hauls

Nos. 11 and lJ were exeluded (Table 2 n) o.nd opposed to the remain­

inG hauls ('rable .2 A). The selection :faetors :found i'or these three

Groups o:f hauls are lt • .2h (Group a), lt.lj.o (Group n) and 4.Jlj. (Group

C). These values are identical ,·J'ith those :found durinG the same

trip on the occasion of l:1id"later trrtl'llinG (eomp. v.DRA::JDT, 1962)

and very similar to tllose :found by ZIJLSTRa (1957 and 1961) :for

herrinG bottom trm'lls 1.,i th double-braided ntrtnila eod-ends (si' l~ .1J-

l~ • .2J). 'rhe datrt Given by STRZYZEHSEI (1961), h01'lever, are some1'lhat

dii':rerent. The author attributes the relatively 101'1 selection fac­

tors J.7 i'or a steelon eod-end and J.9 :for a cotton eoel-end to

extraordinarily larGe flUo.ntities oi' meshed herrinG.

The problem oi' 1:1Cshed herrinG has also been investiGatcd. "\.:fter

each haul the lenGth distribution and aeeordinely the nmount o:f

meslled individunls were ascertnined. Only in the ease of haul No.ll

this eould not be done beeause the meshed nnimals 'lere crushed by

the weiGht of the larGe cnteh.

As to the lenGth composi tion oi' the l:1eshed herrinG , FiGure 1 ranl:es

i t obvious thn t the lonGt11s l:1ensured tally 1'li th the lenGth distri­

bution of the Group of small juvenile herrinG (yenr clnss 1960)

cauGht in the eod-end. From the Group of larGer-sized herrinG

(maximum frequency nt 29.5 em, mo.inly yeo.r class 1956, maturity

stnGes IV-V) 11.0 animnls were :found meshed.

Tha mean lenGths oi' meshed herrinG and their standard erro1's cnlcu­

lated :for eaeh hnul are compiled in Tqble J. The tnble Sh01'1S thnt

the ranGe 01' the manns is very limited (2l.lj.1-2.2.ll cm). Further­

more , the table Gives in:formntion about the dil'i'erences bet1'1ecn the

menn lenGth oi' meshed fis11 nnd tlle 50~~ retention lenGth 01' each

hnul. Dy menns 01' tlle seleetion eurves it beeomes elenr that the

mean lenGths oi' l:1eslled herrinG are identienl 1,Ti th the h5-7 5~~ reten­

tion lenGths. [The eorresponclinrr redfish datn Givon by TEHPLEHAN,

1957 (95-l00~~ lenGth), v.DHANDT, 1960 (75-90~'~ leneth) nncl nOIIL,196l

(70-89~; lenGth) nre eonsidernbly hiGher 01'line to the opereular spines

01' the red1'ish. ]
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lI11.en tlle number of' llerrinc eaucht in tllo eOd-end (mcshed individu'a1s

ine1uded) is o.SSUl:ICd to be 100, the numbors oi' meshed hcrrinc are

rancinc beh/een 9.8 and 2 1}. 65~. A detai1ed tabu1ntion of' thes e duta

eomp1eted ,-.ri th the durntion oi' tOH" is 'civen' in Tab1e h. - The

averace f'requeney of'. l:1CsIled herrinc ea1eu1ated ror the eombined

hall1s anIounts to 16.7 oi' the Ilerrinc .. retained by the eod-end. The

eorrespondinc, va1ues mentioned by other authors are 21~~, -22~; und '

16~'; i'or manila eod-ends ,"fi th 53 mm, 60 mm and 68 ml:l, mesh openincs

(ZIJLSTRA, 1961), 20.3~~ i'or n 57 mm cotton eod-end and hO.2~~ i'or

a 61 mm steo10n eod-end (STHZYZEllSKI, 1961). These va1ues, hoW'ever,

eannot bc eompnred simp1y ' .... i th eaeh other, beeause the intensity

oi' meshinc does not on1y depend on the mesIl size, but also on the

net material, the 1encth eomposition oi' the stoelc, the sto.cre of'

l:mturi ty antI other i'actors.

e:in' the civen instanee the durntion

f'netor. Dy p1öttinc the re1ntive i'rcquency oi' meshed herrinc aß'ninst

the duro.tion oi' toW' (FiC.2 and Tnb1e I}) it becomes evident thnt tIle,

quanti ty of' meshetI herrinc inereases ,,,i th the inereasinc duration

oi' t01..... 11.. "saturation ef'f'eet ll
, ns mentioned by ZIJLSTH.A (1961),

cannot be observed ' .... i tIlin the civen rance oi' entch sizes. Further.;.

more, i'rom the mnterin1 snmp1ed it cnnnot be eone1uded that the

se1eetion is to a rer.mrJ:nb1e decree handieapped by the b10ekinß'

oi' eod-end mesIles 1'lith meshed i'is11.

The natural l:Iaximum cirths, oi' 216 juvenile herrina have been mea­

sured. The measurements "/ere 'noted separnte1y f'or the individun1s

eaut;ht in the eod-end and f'oi~ t110s e eaucht in the cover. The re-

ecression 1ines drm-.rn in FiC. 3 dcmonstrntc that thc hcrrinc aeeu­

mu1atcd in the cover is, on an nveruc-e, thinner than the herrinc- of'

the same 1encth retaincd by the eod-end.

Dy m9ans oi' the avernce recression line and some simp1y ca1eulations

it is possible to dctermine the theoretieal maximum seleetion f'ae­

tor and the pereentaae oi' utilization oi' the internal mesh eireum­

i'erenee by herrinc at the 50% retention 1cnc-th. Tllese data i'ound

f'or the dii'i'erent c-roups oi' hauls are eompiled in Table 5.

The hiah percentaces oi' the internal mesIl perimeter utilized by the

maximum c-irth of' herrinc- at the 507~ ret ention Ienath (91-9 5~~) jus ti­

i'y the assumption that tho shape cf' eod-end mesIles durinc i'ishing
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is very suitab1e for the process of herring se1ection.

Fina11y, it shou1d be mentioned that the meshes of the cod-end used

in the experiments were on1y 8-10 nml 1arger than those of' norma11y

used eod-ends. It is ,,,e11-kno,-rn thnt the mosh opening 01' eommercia1

cod-end does not cnuse any serious meshing problems, but this ad­

vantage is combined with a lack of mesh se1ection. So lang, however,

as the surviva1 of' herring escaped f'rom the cod-end is not onsured,

the f'ai1ure of' se1ection in commercia1 herring tra,,,ls hard1y counts

at all.
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Tab1e 1

lluanti ti es caught, duration of tow and se1ection data for each hau1 separately

Haul No. 4 6 7' 8 '9 10 11 12 13

llerring (baskets),cod-end/cover 1.0/0.3 2.8/0.3 0.5/0.3 6.5/0.7 L3/0 • 2 6.3/L8 31.5/12.5 5.5/0.2 17.3/8.0

Dy-cntch l)(baskct~,cod-end/cover -/- 2.7/- 0.3/0.5 3.3/- LO/- LO/- 10.5/- 8.5/0.3 1. 7/-

Duration' 0 f: tow (minutes) Go 90 ' 105 70 . 120 ' , 60' . 85 ' 90' " 120
, "

Total number of herring 892 1198 321 2411. 600 5309 29939 1920 12876

Numher of herring in cod-end 611 961• 191 2009 500 3858 19617 1776 6816

NUr.lber of herring in cover 281 231• 130 405 100 1 /.51 ' 10322 141• 6060

NUfJ.her of herr.ing in ..
3301.1:

. ,

230911 ' ' 6583selection' range 553 482 225 818 223 3211

50/~ retention length (cn) 20.5 20.7 21.3 20.8 20.2 20. 11 20.5 20.6 22.1

,Average PJesh °llenin[; ( l:ll:J) 1.8.2 1.8.3 1.8.6 1.8.3 1.8.9 118.2 117.8 117.7 47.6

Selcction factor 11.25 11.29 11.38 11.31 (Clj; 11.23 11.29 11 .32 f6iy

1) The hy-catches mainly consisted of sl:lall had(locl~, t1acl~erel, wJü ting and spin}' dogfish.

I .

\Jl

•



." Table' 2 -

llcasuring rows-and·seleetion·dntn·for summnrizedhnuls

A. linul No.4,6,7,8,9,10 nnd 12 B. liaul No. 11 and 13 C. All hauls ',',-;;.

Lcngth No.of_herring~innetained,in.eod-en( No~of.herring,in lletained.in'cod-end No.of:herring, in lletained incod-end •
. .. cm eod'::'end Cover, % %. smoothed eod-end "cover %" 7b smoothcd eo'cl-end cover ' % % smoothed

No.of herring"in
seleetion range"
Seleetion"range" (em)
50% ret.length' (ern)
Mesh opening (rnm)
Seleetion factor

18~5 2
19;5 '56
20~5 876
21~5 2676
22~5 1658
23.5 351
24~5 '71
25~5 '55
26~5 - 61'"
27~5 142'
28~5 973"
29.5 1833
30;5 905
31;5 218'
32.5 31
33.5 1

Total 9909

3
112
923

13113
,3118 '

15

1

2745

33~3
'18.7
66~6

82~7

, 95~ 9 '
100.0

6026

?
20~5

118.3
11 .24

29 0.0 - ~2

- ' 213 ' 11811 30.6" 21 .- '2691. )
119.5 ' 11228 5766 '12~ 3 112.7 ,,' 51011"
66.0 98113 7958 55.3 57.5 12519
81.7 ' 5912 1971' 75.0 7°' - ~ 7570.... )

92.9 1107 171 86.6 87.2 11158
'98.6 273 - 100.0 95.5 311'11
100.0 135 - 100.0 190

2111 - 302
'200 - 3112

1171 3 211111
2065' 3898
'835 17110
182 400

28 59
1

26 1133 16382 36342

33152
-', r:).)

21.0
117.7

4. 110

•

, -f)
5~ 9 ' .: .

) ... -
'596 31.1 26'~8

6689 113 ~ 3 113; 9
9301 57. 11 '59~ 1
2319 76~5 74~2

186 88.7 88 ~11

- IOO~O 96~2

- 100.0
--
3 C\

1 I

1)127

39077

3.1
20.9
48.2
4.34

•
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Tahle 3

. Me'an lenr;ths of I:1eshed herring and corresponding 'I~ retention points"·

and duration of tow

. ,~2. ~J ~~'2.:1 (ft;~fl!f '
~... Table 4
. \X~

frequenciC~'of Uleshed herringItelative

1 ) Conpare Tahle 1.

!.Iean lcn~th of Difference I:1can'length Corresponding
rIaul No. No.of neshed meshed herrin/?; of t:leshed finh minus 1) ~~ 'point of the

~. herring + standard,errors 50%;retentionllen~t~. selection,curve- '. (cm) .-,

11 67 21. /11
+

0~09 0~91 70- +
6 . 96 ' 21; 119 + 0;10' + 0~79 65-
7 ' h/l~ ~n:07

+ 0: 13 ' 0;23 ' 115- -
. 8' ~ 1'97 . 21: 7/1 + 0:05 o~ 9/1 67- +
. 9 111

..
21:56 + 0;07 1.36 75+

'10 5/19 ' 21:95 + 0:10 1~55 7/1- +
12 58 21;90 + 0.10 . 1 ~ 3D, 71- +
13 IG76 22.11 + 0.02 0.01 50- +- ..

Go
90

105
70

120
Go

120

11.0
10.0
23.0
9.8

()() ()'--.-

Itelative frequency
of Uleshed herrin' 1

G11
868
1 /17

1812
389

3309
51 /10 I

The data of haul No. 12 (3.3~b I:1eshed fish within 90 I:1inutes) were excluded,
sinee in this case the procens of-meshing is nupposed to be hindered by
heavy dat::1ages in the trnwl.

11

6
7
8
9

10
13

No. of herring cnught
lInul No. 1) in the cod";'end (incL

No. of meshed herrillf"

Tab1e 5

Itelntion hetween nnturnl airth anel t:lesh selection of herring

Sut::1mnrized hnuls No.

Average lllesh opening mn 1
Internal lllesh perit::1eter (mI:1) )
50% retention length (em)
Girth of fish nt 50;~ ret.length (lllm)
Pcreentnge of internal menh perimeter

utilizcd by fish nt 50% rct.1cngt~

Theorcticnl maxi::mm selection fnctor 2)

h,6,7,8,9, 11 and 13 All hnuls10 and 12
1 .3 ., ' 1 .-

102.6 101. /1 102. /1
20.5 21.0 20.9
93.8 96.0 9:J.5

91.h 9/1.7 93.3

11 • G8 11 • Gl1 /1. G8

1) Thc interna1 mesh perimeter (cirCUI:lference) corresllonds to twiee the
mesh opening plus twice the thiclmess of thc pInte of gnuge (2 mm) plus
2 nm (owing to the fact that the IJesh bnrs do not follow exnctly, the form
of the gauge pInte).

()

-) This value would be fouml if the girth of finh at 50~~ retention lellgth
and the internal müsh perimeter would be of the snllle size.
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Fig.2: Relation between quulltity of menhed herring and duration of tow
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