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Big )rleshes and rOlle trm."l attract the attention of the fishery

sinee 80111e time as suitable means to economize fuel in aeeount oi

tIleir 10\." towillg resistance. CamparatiYc trials between trawls of

botIl eonstruction typcs having si!llilar drug at equal towing speed

l1uve been carri cd out onboarll the FHV "':>0 I ea" in 1979 and 1980.

The big meshes trawl sIlowcd outs tunding teclll1ical properties \d tl1

regarll to filtered water VOllllIlC and Io\\' towing resistance. The

• few cOlilpara ti ve fishing lriu 1 s mude do no t ye t a llow u s ta ti stical

ly sigllifieant statement on the fls111ng performance.

UesuUlC

Les chaluts tt tros grandes maille:..; et d cordes retiement 1 'atten

tion des pecheurs <lepui s <1Uf~tcl1e temps comme moyen d' economi seI'

1e carlJurant, compte tel1u de leHr faihle rcsistanee d l'avuncement.

Des essais comparatifs entre les deux types de chalut ont eu lieu

en 1979 et 1980 d bord du N.O."Soleu". Le chalut lt tros grnades

mailIes a l:lOutre des CJ.ualitt~s teehniques remarquables en ce qui

concerne 1e volume ll'eau fi1tre et la. faible resistanee d }'avan

cemellt. Les essais de peche eomparutive en faible nombre nc permettent

pus de tirer une conclusioll.;tatistiquemellt significative 8ur les

per 1'0 ]"inance' ~ dc pech e.
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Thünen



'fllis paper not to ue ci tell "i tllOut prior refercuce 1,0 the autllOr

IntenwtiOl'Htl Council for tLc

Exploration of the Scu

C.~I. 1980/13:9

}<'i811 Capturc COIlI111i ttcc

Coalpara ti vc flshiug trial s \Vi th uig mesIles aud rope trawl s

by J. C. Bralw.nt, rSrrl'H Boulo;;ne

~. Prulio,

L. Valllll ,

Introlluction

lSTl'H Nantes

Fcllt:ral ltescarell Ccntra for Flsheries

D-2UOO I!u:n1Jur6 , IJulmullle 9

•
Sinee som.e timc thc rising energy cost dccrease the profitable

ness of fislling crafts usint, trmdiug as muin fishing teclllliquc.

Neuns anll 'mys are tllercforc searehcd to reducc the cuergy cx

pendi ture. In general there are thO ,,,nys to da tllis. One 1 s to

attain an cspccially 10w drag coefficicnt in a new built ship by

paying special attention to this point during the dcsign phasc.

But Uds Is only possillie if a flslling cruft is llew built.

:Lxisting fi811111g sl1ips ean attain CCollülllization of fuel costs

only hy reductiou of speed 11uring tlle1r \\'1:1yS to und from the fish

Ing plaee 01' by a reductioll 01' the resistance of thc to'...ed genr••

In rceent times t\W ways to reach tilis goal lluve been followed.

Taking into regarll research results olJtained during thc dcvelop

went of the pclagic tnnds l"reneh, NOl'\\eglun, ülHl l'nroese genr

teelmiciulls and nctlllakcrs havc elabontted the so cnllecl big

me shc s tru'vl s. During the d eve I 0plllen t pllas c 0 f convcn t iOllR 1 pe 1 (1

g1e 1'1shing genr it had uecll Lliscovered that the lllcshes in thc

fore part 0 f a pe 1agi C trmd mainl y llavc the fune tion to conCCll

trutc thc fishes iu thc militllc 01' the uct opening Ulut ta lt.'ad tllem

iuLo t,he art part 01' tlle nel. ,~here thc)" are eought. This tas1\: i8

cvcn fulIi 1.1 cd l>y llIeshcs wlJl)se opelling is far largcr than thc

lJiggest cross-scction of th\~ f1sll ta ue caught. Bccause or thc.

<lil'fieulty t.o handle (hig nis}lf:s tend tu llOOk or parts u1' auxili-

ary equipl:wnt) unu to produl;c JaJ"!!,!'l' JUeshes hy f1811 netting
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muchines SOlle fishing natiolls renounced the use of meshes with

an opening bigger thun 80 cm. Ho""cve1', in the countries mentioned

nbove larger and larger meshes - up to 16 01' even 24 metres

opening to date - were usell in the forenet. As Fig. 1 shows this

applies only to the netting in the ,dngs and at the fore selvedge

of the first pint. Towards the COdCllll the Illesh sizc of the giant

meshes decreases more and more until approximately in thc middle

of the lvhole net an opening is u ttained which can eusily oe IH'Ollu

ced by netting machines. As }<'ig. :2 sho,,,"s the "knots" of the ginnt

meshes have to be made by foul' splices. This is handwork and c1lar

ges the production eosts 01' these nets to no mean extent. lIowcver,

the catching efficiellcy obscrvcd in pair trawling in 1"rancc und

in the bl ue whi tillg fi shery in NOr\vay has assured a good place to

this type of trmvls dcspi te of increased priees.

In the COHECON couatri es, in the Federn 1 Hcpubl ie 0 f Gerilluny, in

the Netherlands,ulld partly also in Prance auothcr line for the

reduction of tlle towing resistance uf trawls has been f0110wed.

'l'here thc ]arg;cr l:lcshes in the forenet. or pclugie trawls have been

rep1aced by ropes running parallel to eueh other."Pecu1aritie6

in thc historic course of tllis devc10pment, teehnological problems

eneOUll tered and the presen t s ta te have heen sunnnari zcd reeentl)'

br DAID1, IJANGE, v.SEYDIJI1'Z (1980). Besidcs of a considerable 1'e

duetion of the neeessary towing force this type of trawl has at

present proved advantage in special fisllery situations as e.g.

if pelagic fish are deteeteü near to thc bottom. Thc necessary

bOttOI.l contaet of the 10Her panel to the bottern in this case is

born rar bettel' by this type of trawl than by an ortlinary pelagic

trawl. Thc same app1ics to a fishery situation ,,,here jellyf.tsh

01' drifting weods are mixed. with fish coneentrations. Hitll llorraal

pclagic fishillg geal' the fi~;hery has to lJe stoppcu already after

a short time to clean the nets whereas wi tlllOPC trawls the sorting

erfect of the rope:'> hclps tu prolong tlle fishing time.

'rhe apparent auvantage of hoth types oi trmvls suggcstcd thc idea

01' a comparisoll. There us weIl the technological parameters as

heigh t anl! spn~all II r thc IH' L opcning and ibc drag ill the t.o\d Hg

\\'Hl'PS Cl::> tlw eatchill1~ ,-,f('teielley mulor equal eOJldii.iolls Illld tn hc

cOllsi dercd. A prerequi si te (.0 such a compari son nevcrthcl es::> \vas

- 3 -



3 -
thc curnparaul encss of the trawls in llucstion. Frurn n teehnical

point of view the I:lOst plausible \wuld !lave ueen to replace the

formtet of a given trawl at the one hund by giunt mesb panels 01'

on thc other hund by ropes. COlTImereial fishermen,nevcrtheless,

show no great interest in this"aca<lcmie" type uf inveHtigation.

11f1la t thcy ,mnt tu /(now i s )1(1\\' much mure thi s ne\.. type 0 f trmvJ

cnteIles if it is tuwed with cqual cnergs e'xpenlliturc und u sim1

laI' speed as a eUllllllon pelagie trawl. Only after this provo tbe

fishermeH cun he cOllvinced to l'eduee the fucl eOllsumption per unit

01' catch by taklny advantage of th1s new type of trawl eOllstruc

tion. The trial trm\l s were therefore designed to the demalld that

the researchcutter "Solea" should be in thc position to tOl\' tbe

Hets in questiou at full enbine performance with a speed of •

J1 to Lt.5 knots. '1'his resul ted in the fact tImt thc trawls under

investigation (see Fig 1,3, anll J-!) sho'~'eu different dimensions.

'1'11e authors 01' this paper are ,>'Cll aware 01' the impossibili ty to

prove thc bettel' ea tchillg c i'f 1 c1ellcy of one 01' the other type ur

trawl statistieally signifieant in t\VO short research cruise8.

The variabili ty 01' the euteil wi tll one tYl)e of tnnvl alone 18 duc

to thc patchy distribution of fis1l seho01s alreally so uig timt

e.g. only after a longer sOl'.ies of huuls relIab1c estimates of thc

s toeJi: deusi. ty in a certain area con be g,iveu. (BARNES and llAGENAL

1951). The seouting Ii' all trawls in question show a eompurablc

fishing e1'1'icioney or if SOlJe rcvcal outstulluIl1g propertics in

this contcxt nevcrtllelcss h<\s been tried as weIl HS if the findintlt

apply to llii'ferent fisll species.

Gear technological lllcasuromcllts

Heasurement values for the nets Fig. 3 and Ji at a standard adjust

Illcnt 0 f auxi 1 iary cquipmcnt had beeu llli.ule ucforehand to the start

of 1,he cntises of FItV ".sOl(~.lll (Wi. ('l'uise fro\ll ::).~).79 1,0 t().~).7q

nud .1UO. cruist' fl'Olil t7.().~() to :27.11.S0). Tuitial trials \dth

lohe hig I:leslles tnnd sllowcll that \dtll the same stu])(lurd adjut>tl.lcnt

a] so suf.f iCi.CllL llHlHSUl'ur.wnL va] ucs c01l1 11 oe reachcl1 cven if CI'::'

di rren:d a lJi t fnm commoll l/·'.lctice in tJ\(: French fistlery. A

~.; YJll) Jl Li e (; (I J:1 jJ 1 ) a t 1 () 11 () r i lfIJ 'l r ta n t t (: (; h II 0 ) 0 r. i e a J Jl u ra llJ c tc r s <.t t

diJferent to,,,illt; speed ~)tnl':; of all Hets is given im taule 1.

- .11 -
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The opening· area F is ealeulated as a rectangle H x II 'in tbe

Jour seam trawls (Fig. 1 anll 3) and as an ellipse 11 x H x B
11

in' thc two seam rope tnnvl ( Fig. LI ).

The standanl adjustlllcnt applied to all trawls was:

Towing warp length :20n In

Bridle lcngth 50 III

Front weight per side 200 kg

Otterboards 3,1 11 m2 round eambered

Espeeially the eomparison of the drag of all trawls at equal speed

shows thc outstandig low towing force requirement of the big

• meshes trawl even if i ts net opening area i s twice co large as

with the rope trawls.

Catches

Due to the short time left for eornparative fishing and the time

eonsullling llecessity to find suitalJle fish stocks few catehes

\Vere made up to date. Some indieations to'a good fishing per

formance of the lJis meshes trawl were gathered in 1979 when

fishing for maclccrel off Corllwall. 11. was iütended to complete

the information gatilered by fishing for pclugie aggregations of

hCll'i;,~6 anu/or eod in tlle Dal tie in 1980. Unfortunately and un

expectedly no pelagic stocks of both could be found during the

• 100. eruise in 1980. Instead both species \\fere detected very

elose to the bottorn in the time lllentioned. In this fishcry with

the lower panel Oll 01' very elose 1.0 the bottom, a special rope

tra\V'1 where only thc lower panel was replaeed by ropes showed

considerably bettel' catching performance than the two-seam-rope

trawl testcd. Comparative hauls with the big meshes trawl did not

show simi larl y s tril{i ng di fferenees . in favonr of thc first. Smu 11

catehes in spite of gool! truces in the netsonde und llleshed fish

in the \... ho 1e body 0 r the big meshes trawl. sugges t a lower ca t

ching ef1'ieienc)' 01' thc big t;leshes trawl in thc herring Iishery

l.ltau \...hen lIuutillg lllael\(~l'eis. Ncvcrthelcss, this lias to be test,cd

morc t.horoughly in t..lw rul.lIl·~~.
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Discussion

The measurcment trials at tbc "big meshes trawl showed an iIll

pro s sing teollnioa 1 superior1 ty 0 f tlle "bi g lIlO shes trav11 1.0 1'ope

t l'a w1 s ""i t 11 a s i IU i 1 a r II rag • ~ n s p 1 1. 0 0 f a llHllly f 0 III s i zoo f t ho

fi 1 torod ",a tel' 001 Uirlll tlto drag in tllc tO\dllg warps i s evell lowor

at oqual speed. Tbe pr()v(~ 01' an lllercascli flshillg; o.frioiollCY or
tho big llloshcs trmd ci ther heoause (J r fi 1tcring a ulggcr ha tel'

'-o!.mae 01' llecausc 01' -Illcl'oased tln\-illg spcc(l eould not yet hl'

gevon in tlw tl'üll S pOl'formc\l up 1,0 (ln t.o. '1'1101'01'01'0 tlwy siloul Ü

lJe oon tinuel!.

nomar!e •'1'11i8 luvostigation \\'as oilrried out us a joint Frenoh-Gormun stu<!y

in the framo 01' 1.110 1"is11 Catu1'o COI:llnitLoo of lCES. F'ranco suppliod

tllü big mcsllos trmd and do] cgatod bw sc.iontists, whoreas tho

FCllerul Hcpublio provltled tllc FltV "Solon" during 1.110 85. und 100.

e1'uiso as weIl as o1.ho1' scielltiflc pe1'sonnol <lud tho ot.ller fishing

geur. T110 cooperatioll ' ..a8 Clll'l'icd out in a good atmosphero favoured

hy tho engngcd support 0 r c;..ptain a!\d cro\, 01' the research vesse 1.
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Jaule 1: :'leasUrClJe 1l t val ucs 01' thc trawl s tested u t dil'ferent towing speed s teps

To'dllg Dig llleslles trm-.rl Foul' panel-rope-trawl THO panel-rope-trawl*

speed
Height Sprec.d g Towing force IIcight Spread P TOHing force Heigllt Spread F' Towing force<) 2... -t- -IU- -m"'- -t- -t--ill- -ill- -m - -m- -m- -m- -m -

19.5
3.5 36

551
3.9

18 18
- .., 24 36.5
_". I 1132 516

11.1 4.2

27.5 17 16.5
3.9

liO 211 36.5
1100 li08 473

3.75 11. 11 4.7

25 16 15
11.1 110 211 37

1000 38 1{ 436
'1.0 11.7 5.05

23 15 14
4.3 4U °.5 211 37.5

932 360 1112
'1.25 5.05 5. 11

21 13
11 • 'j Ila.5 38

855 388
11.55 5.8

18
li. I 41

738 4.85



*
Due to a slightly increased angle of attack at the otter

board the measurement values of the t"\Vo seam trawl SlHHv

minor positive differences in spread, F, and towing furce

and are therefore only to be considcred as being in the

right order of magnitude.

( Hark to table 1)

•

•



r

• •
.,

Inst. f. Fangtechnik
Hamburg

;;

!

I
, I

I;~....
I

I~

1

rtj

... .....
Co

.. o.
J

..

..
i

!

'I

~

...·"·70 1 ; 600

~

~....
:

I
I ...
I

'I
I
I
I

-!
~

I
I,'"
I

I i
I

I I

I ..'

~ ..... -j":
~

~

~

I

1- I I' I
I:~I~::I;'" 1
1~:Ii":j"::.. ~ I~" I1- I~ '.!.

I :: I: I .. I
• ca :

I I I I
I I I I
I :: 10:1 =I
I I I I
I

~..-
..-

-: ........,,"......
+:

•

I I- ~ ...li:lg:
If"I~"
I ~ i
- I ..

I 
I I
I : I ;
I .. l-
I I
I I

;:1:

:1;:

... -- .... a .......
o Q c:. Q Qg:g::
J 3 3 3 J
3 , 3 3 3

"" ...... ,'!'
.- •• e-
I • I a 3

3

~.. ~....
3 ..
~ ..
~

..-
i•

I I
1:;1
It~

0'-" I~ I
:s 11 !

~--• CIn:r
I:r_

CI..
I.. .,

0.0

I8"1. ..
:r I-...

I..
CI
:r

~.. C"I
I•..
I0

r:1'

I•..
IQ,

Q,

•
IQ,..
I0..

:r
I•I

11

I
- •CI':r

I::J

6 Ir:1'• I"I

I
t:

... :~,- '..,-"

I I..- -

-on 27.9,19 John
"w 27.979 Dahm
.. ~'-

Big meahea trawl for.
fiahing erafta of 600
to 800 hp •

I

!
:'



L

•

•

Fig. 2: Connection of four bars in
in a big meshes trawl •



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

'--'---~~._-- - . I

I

•

I

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

Four - panel rope tr~~l •

I : 250

~

John Aug.80
Lo./Da.Aug.80

e

Inst. f. Fang t~chnik

Hamburg

• 'tl
It'" .,I\l ...
o

I\l ;l

a->'
'" a'.,.....

e.
~.e.

e

c:; ~ - "V

I I ~ I 00 0 0

I I It;;
I ~ I c:;

I
...

0 0 0 0

*' I I ---- ~- J~.~f 4r,
tQ

-1- -~ ... Q>
0

.-I~
.... 0"'1'" g .......

Q>O

~2J!..
Q>

I

I
I
I
I
I
I
I
Il- I

:0.-

t t
~.

I

11,7'

~11.10
~

I I

-6 -... - ....'h

I
I
J

:c
0
'tl..
1II

::cl -0

=g.,

r



- ----- ._-----

_'!!!!'-

'10

',0 ,,0

'00 150 >ll<

- - - - - - - - - - - -\---:-':;;'i;----1

I'

Inst. f. Fang tflchnik
Hamburg

: 350

~
.._-_._----~------~-------'--:-----.~.

3.7.80 John I
1,.7.80 Dahm Two - geam _rope trawl

~longrope trawl~

•


