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I NTRODUCTION

It has 10ne been the practice, in trawl f'isheries for P.atfish,

to rig the groundrope 01' the not with chain and to use one or more

UtieklcrH chains arranged aeross the mouth 01' the net so .as to trave1

in advance 01' the groundrope. llith the substantial increase in engine

power 01' North Soa type trawlers and the ro-introduetion 01' the beam

trawl to high-seas fisheries in reeont years, tho numbers and weights

01' tickler ('hains used on both otter and beam trarrls have boon consider­

ably inereasod. In one or triO locali ti es around England, mainly

inshore, thoro havo boon roports 01' tho tradi tion.'ü fishin~ Grounds

boing alterod and beeominG roek-strmm, al10Gedly as a resul t 01' tho

action 01' ehain-rigged trauls. This report deseribes a first inves­

tigation, made in June 1970, aimed at obsorvil~ and recordinc tho

offect on tho soabod 01' a tra'Hl rIith vc1.rious modifications 01" chain

rlgging.

Tho invostigation vras plannod ano. carriod out by tho Gear ltesoarch

Uni t and tho scmA di vin[; toam 01' the Fisherios Ln.boratory, l,orrestoft,

'asslstod by Dr.' Lythgoe of Sussox Uni vorsi ty, using R. V. TEI,LIEA (114 hp,

55' ft o~)' on re~lar inshoro trariling grounds'off tho Sussox coast.
. . r· .

(En~ish' Channol). Tho grounds f'ishod rlere some on nhieh, aeeording
.

tosorne 10eal inshore f'inl1.ormon, trawls ni th tieklor ehains had brought

bouldors out 01' tho soabocl. to 'the detriment 01' OthOl" types 01' trawls •
.)

R. V. TELLIW\' and tho tra.71 used on hor Hero closoly similar to the

ships und goar omploYOd in thatloeality.

The leey plan 01' oporation was that divers should observe and

photograph tho soabod both .in front 01' and immodiato1y bohind tho moving
, .-.

trawl, and should also obsorvo tho action 0 l' tho ticklor ehains and

1

iud
Thünen



"

trawl groundropc, tho rigging of tho not boine chanGod from haul to haul
. .'

So that tho offocts of tho various parts of tho traVll could bo soparatod.

In tho fi vo days of tho invostigation, fi i'toon hauls 7roro mado

involving eight difforent rigs. A pair of divors eloscondod to mako

obsorvations on oach ton, thoir divos oachlastinc about twonty r:ri.nutes.

TEE TYPES OF. GROUT\1J) FISHED

Threw grounds were fishod in this invostigation:

i. About 4 miles south of Brighton, consisting of patchos of

stonos and boulelors ma.ir'~y well burioel in sand anel sholl,

dopth 10-11 f'm (18-20 m).

ii. About 1 milo south 0 f Brighton, consisting of largenumbers

of stonos and small bouldors anel som::; sand, elouth 6:-8 fm

(11-1l+t m).
iii. 2-3 miles offshoro botvrcon Poacohaven and Rottingdoan,

consisting. of srnall patches 01' flints, somo buriod and somo

exposod, sot a.mong \'lider areas of rather viscous muclcy sand,

dopth 8-10 fm (1~--18 m). Tho inshoro ü~c:o.of this ground

was strown vTi th piocos 01' chalk brol::on ar:;ay from thc cliffs

by tho soa.

Four tows wore mado on thc first c:round, only ono on the socond

because tho goar was damagüd by the bouldors, anel ten tons on tho third

ground.

•

THE GRAR USED

Tho not usod was a "Flootwood 8 fathom trmü ll ([;roundrope overall •

longth 48 ft (14.6 rn), headlino length 41 ft (12.5m). This not, made

of polytheno, is sirJilar to those usod by tho loco..l 100-120 h::.:> vossols

of Newhaven, and it \'las riggod a.s closoly as possiblc to tho NOTIha.von

pattern.

Tho groundrope consistod 01' throo 16 ft (4.8 rn) lengths of 3/16

in",h (5 mrn) chain on to which rub1:x;r discs 01' 3 inch (76 Ii::rn) diamotor

wore throadod. Tho 51 ft (15.5 m) fishing lino nas attachodto 44 ft

(13.4 rn) of tho groundropo by n rope bolsh 103.ving t.;o foot (0.6 m) of

baro groundrope protrudinc: in front of tho lowor vlinL;s. ':':'ho ground­

rope was thon wrappod vn th v3.ryil.}g arnounts of chain.
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Tho otter boards moasured 5 f't x 2 ft 9 inches (1.5 rl x 0.8 n)

and '\'lore of' tho norm~l f'la.t roctangulc.r '"lOoden 'r--rioty, bound nith iron.

The not no..s connectod to tho otter" boc.rcls by logs ,tho uppor of' 26ft

(7.9 n) 01' synthotic ropo and tho 10\101' of' 24 f't (7.3 n) of' cho.in. 1'''-'0

sizos 01' chain "lOre employod c1urinc tho oxperimonts, a heavy ono 01'

11/16 inch (17IJr.1) and a. lightor one 01' 5/1.6 inch (7.5 mm).

Various ticklor chains ro,nging frou :1; - 11/16 inch (6-17 rnn) in

diameter TIore usod, oither bou7oen tho two otter boards 01' betTIoon tho

'r.i.ng ends. SOUG hauls Yloro Lk1.do wi thaut ticklcr ohains, o,nd f'or t'iO of'

-tho hauls aJ.l tho '7rapping ohain on tho groundropo -.ras" rorr.ovod.

1.lETHOD

Tha keynote wc.s ::l.ccura.cy 01' observa.tions, Lk1.king vory suro thc.t these

wore precisoly posi tionod in rolntion to tho pnth 01' tho trawl. Bofore

oaoh toV! o.nd di vo, a11 pa.rticipo.nts \701'0 briof'od a.s to f'oaturos 01' tho

goal' in uso, ivhnt to oxpoct o.nd Ylhr..t ';lOre tho priori tios of' pn.rticular

obsorva.tions. HOrr:lal sn.f'oty procc.utions '?lOre takon.

Aftor tho gonr ha.d boon 'shot nnd ,tho nc..rps blockod up, tno 01' tho

throo divors dos~ondod from thair rUbber bont to thogoc..r, oithor by

hauling themselves dOYnl [1. libht line c.tto.ched to tho headlino 01' tho not,

01' by follo"lling tho YlD.rps down to tho gor..r. Until i t "\las ascorta.inod

that both Civors uore ::;afoly on tho headlino tho to,'ling speod mts kept

to a mirumuTI; thoro6.ftor i t Ims incroa::;od ::;omouho.t, dopondillß on tho

"arno"unt of' equipmont co.rriod by 'tho divors o.nef tho to.sks thoy h~d. boon

•

•
briofod to co.rry out •

01' s11 ghtly o,cross i t.
0.7-

(fpQ Dps) o,nd the nenn

The diroction 01' tooiua.s norm::'..lly I'li th -tho tido

The r:J.co.n "spccd throuch tho uator 'io.S 1.4 lmots
"" o-7~

spoocl ovor tho :,Tound "WC.S 1.9 lmots (9;::;7 "rrq:>s)

" since o.t spceds GroCl.tor than this tho di vors ware unablo tO work offici­

ontly. "

F:l l' tho firs t s oven h::l.uls tho two divors -rodo 0:.1. tho headlino 01'

tho not, taldng photogrc.phs or filr:rl.ni~; tho p..ction 0"1' t110 Goal' on tho

scabod and tho" rOQcticn 0 f' nsh to tho goar, p..nd r:1aking only occasional

cxcursions forn6.rd D.long the :-liri;:"s Qnc. tippor logs n.s fCl.r o.s tlw ottor

boards. Lo.tor a. toc:tmiquo "'ia's c1evolopod to study the dotailod effoot 01'

tho ffqiSSqOeof tho trawl ovor tho ,Boabod. 'l'his involvcd thc uso of 11

length 01' u'lino vii th LI. 10o,e1 l70ight fn.s tanod to oo.ch ond, a spiko, 0.

30 ft" (10 Ii.1) tapo moasuro c.nd c.n UndOrHCl. tor noto pnd es nüll 'U.S tho
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Tho ticl::lor ehains clisturlJod only G thin laycr of tho top sand evan

v1ho11 a 41+ ft (13.4 m) length of 11/16 inch (17 I:ltl') chain V1o,S usorl botuoon

tho wing onc1s (soo Figura 1). Tho eh.:1ins soon colloctod G nunbor of

sta.rfish U~.s.t.OF,i9-..~. sp) nrc..ppcd Qround thon and c.. t. tinos thc hoa.vier onos

woro coatod ,li th then. Thoso chai11s rodo OV8r stones nhich i-roro roason­

ably ...-1011 buricd in tho sand, ospocial?-y if these hQd nnooth uppcr sur­

faeGs. HOrlevor, if a stono protrudocl l:lueh r:.bovo tho surfaeo 01' tho sand

RESULTS

Although no pD.rt of tIJis cor:rpa.ra.tivoly light Go.:1r ploughou. <looply

into tho soabod, it was found that on tho softor strotchos of cround ove~

part of tho goa.r I'lhieh wa.s in contc..et wi th tho soabod loft i ts inc1i vidua.l

,rnn.rk. Cloa.rly tho nc.turo~and o),.."tont 01' thoso no.rks doponds not only on

tho goal'" usod but also on tho oxa.ct cCL~osition of thc soabod. Tho •

. followinG obsorvations, bGsod 011 roports si von by tho cli vors iru:locli~toly
" "," '

c..fter tho cli vos and subsequont serutin:r of tho films Gnd photog:r'c..phs

takon, thoroforc a.pply pa.rticulQr1y to thoso [;roun<1s on VThich thoy Hore

na.do.

UndOrY1ator caocras. Tho rüothod y~s as follov:s: h:::l.VinG riddon on tho..
headline for a while, both di vors movod bEl.ck to tho cou-end and f'roo

thore, while holdinG on to th:.; cod-ond, roloo,nod tho firnt v10ight nnd

paid out tho longth of tiuno. i;Thon tho t,Tine bocaoo t[tut thoy droppod

tho second. V10ight and. il!lI'lodiatoly loosod thcir hold on. tho not. Tho

noightod t,Tino thus 1Tk~rkod tho contro lino of tho track of tho gcb.r and

tho divo.rn 13 tayou. by i t until tho eloucl of. dotri tus s tirrod up by tho

trawl h:l.d, boen s".-vcpt a-"ay by tho tido. Thoy thon clrovc a spiko irrto tho

grouml on thü: contra lino, fixod. tho tD.pO measuro to i t nnu. sna.m [tt

right anglos to thC) 1ino, PQyin[; out tho tapo noasuro QS thoy ~7Gnt. Tho

dis't<.1.nco froo tho contro lino of ea.ehsiGI1 of disturba.nco or foa.turo on

the sa1.bod na.s roeordod nnd oi'ton photo[;raphod. In this wa.y not only wa.s

tho horizonta.l sproQd of tho ßo[tr noa.surod but tho ca.uso of oa.ch ty"P0 of

dis turbane 0 llotorninod.

Aftor about 20 rJinutos tho tuo tlivors surfacod, riero picked up in

tho rubbor boat Qnd brouGht bael:: to TE!, LINA to rüport. Tbo Goal'" v:o.s thon

hauIod, tho [tppropria.to chengos to tho rig YiOrO carriod out, a.nd tho

divors wore briofo<l for tho 110xt ha.1.11. \7hilo tho cli vors rolo.:l.u.od thoir

camoras and changod thoir air bottlos tho catch W:l.S sortou. a.nd countod.
\
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or had o.n irrogular shape on whioh tho ohai n ooul Cl. 00.tch, i t was pulled. out

of tho seabed 9Y the tickler. Ston::Js dislodcoel in this ,l1ly Vlore carried

along by thc ticklor for 0. 1'0'1'; foot hut f'inally tho chain cithcr po.ssad

undorneath them or more CCI:luonly rode over tho top (soe Figuro 2). In tho

proccss mony 01' tho stonos so dislodgod\"lorü overturnoc1., loaving the

original upper surface, ni th its incrustation of' mrino life, undernea.th

and its bare lowor surfaco upporraost. Those reversod stones anel tho ompty

sockots fram vrhich thoy h.:.d beon cllslodgod I.lado the tr.a.ck of the trmrl

very easy to finel, and nhen occasionally tho cli vors nont OU tsic,e tho a.roa

of tho gear these signs holpod thon to ro-locate i t. ·The oDpty sockets

.left by tho stones ,lOre not nornally fillee.... in by the passage of the Ground­

rope or netting of tho tra;71 (SOG Figure 3). Tho hoa.vior ticklors .o.lso

loft parallel ridges in the sand ;-thoro al tormte links in the cho.in h.:.0.

gougod out a ßroove, but these I:lG,rkn nero lar[:;oly orasecl by tho passago of

the net.

Tho hoavy chain 10Hor logs also elislodgod stonos from tho soabod, but

since tho oddy trail from tho otter boa.rus norIXllly hid tho lügn in a cloud

of sand it was usually ir:.1possiblo to soe 01' to photograph oxactly nhat

happened. Those logs o.lso left very eüstinctive parallel ridßos in tho

sand (soo Figuro 4-) a.no. tho arGa in nhich thoso ridGüs occurred \las strown

wi th Cl.;tslo dgeel 5 tonos.

Vlhon light lower ohain leGs (5/16 inch 01' 7.5 vn) ,;ero substitutod,

tho ridges and dislodgod stonos '1'.01'0 not in evidonce and '\1hon both the

ticklor chain o.nd tho I1ro.ppiTIb cho.in on tho groundropo \"lere rODovoc. i t

becaoo extromoly diff'icult to uoterrd.ne oXllctly whero the trm11 ho.d boen.

With 0.11 tho nrapping cho.in removod :ln:1 tho groundropo lif'ted o.lmost

entirely clen.r of tho seabod by mec.ns 01' tr~';Jl f'loats, a ~- inch (12 i::.im)

ticklerchain fQ.stemed betm3en' thevring ends dislodgou Irk1.ny stonos o.nd

left cle:lr si sns 01' i ts passaGe ovor tho soo.boc1•

. Thu 5 f't long otter boo.rcls completoly obli terated the natur~l ac.nd

ripples over n track nidth of about 3 ft (1 n) ancl on stony bro~nd loft
.) ,.

scars on some of the boulders whore the iron solo plo.tes struck theo•. ,:·

Thooontral bosom scction of' the groundrope i tsolf lef't iittlo ol'" no·,
sign of i ts Po.sso.t;O, anel such ridGes as m'.1y have beon maclc by th~ '"!rapping

cho.in .7ore obli tero.tou by the subsequont passage of' the nettinG. Tho

oxtreme enas 01' the groundropo, hOl'lOvor, loft c1istinct grooves in muduy

sand. Thoso groovon were normnlly from ~ - 1 inch (6 - 12 mn) deop and
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The catches, l1djustcd ['..s pOl" Go minuto tOll by tllO main goal" configuro..­

tions tosto~, aro Gi von bolo\,[.

•Catch of'
benthos
(b(;"[iJ::utS)

Undersizoct
flatfishTotal

~}l~2-~s 2 0 1" 60 mnuto ton

l1arkotablo fish'
Solo Plaice Dl1b

Goal" rig

~o ticklor chain 2 27 30 70 51 0.9
:k inch chain 5 22 18 47 25 2.1
i inch chnin 8 23 7 39 75 6.7
11/16 ,inch chain 15 .30 38 87 90 9.0_.._..........

6

rounded off by tho rubber c1iscs ,r:c.king thon qui te c1istincti VG, so that i t

was possiblo to m8asure tho TIing ond spread of tho net.

Tt was cloo.r thoroforo thn.t tho ticklor cho.ins rloro not alono rGspon­

5ible for the tra:wl' s offect on the seabeel, but that othor chaine(l po.rts,
~ ~ -

and especially tho lowor logs such ~s are usod on almost all flatfish

trawls, contributod to tho dislodgoment of stones on tho Grounds fished in

these Q:xperincnts.

For all but fi ve 01' tho fifteon ho.uls tho grouncJrope \"las wrappod l1i th

66 ft (20 n) of ~ inch (6 mn) chain sproad ovonly i'rom wing tip to rTi ng

tip, and tho 1G ft (4.8 n) bosom soction was additionally r~o.ppod vTith

42 ft (13 m) of 3/8 inch (8 mm) oho.in. Dospito this nodoratolyhoavywrap­

ping tho groundropo oxorted littlo woight on tho seabed anel rode over pro.c­

tically all tho obstaclos in i ts path. AlthouGh rony hundrods of stones

n.nd sl':lall boulc1ors of up to the size of Grap0frui t l;>.;'in;3 conplotoly oxposo<1 e
on tho s Gab od Vloro encountorod by tho groundrop 0, only t'lO wore cO-uGht in

the not.

Tho catches taken in theso oA-poriments o.t slov! spoods in claylight. wore

srmll and cor..sistod r,Jainly oi' plaico ['..nd o..abs, rri th 0. srJ,.'1.11or numbor of

solos. The numbers oi' narkotablo i'ish oi' these spocies wore cOill1ted, as

woro tho numbors oi' all undersized flati'ish. Tho quanti ty of benthos brought

up in tho not, consisting nainly of!\._s~~o:r:i-.2.s, spp, .-Tith same Ophuroids anel

~cN:E9.2_al'_~l}E spp, were mo.'1.surod into 25 kg baskets ooi'ore being dur:rpod ovor­

board.
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Because this Vi~S not a controlled conparative fish-catcMng

e:xperi tlent , intor-haul cateh cOrJpc.risons eoulu bu rnisloadinß.

Howovor, tho figuros above SUCc.~ost that, ....Thile tho enteh of soles

and umm,nted bonthos 1s greutly ineroasecl by tho uso of heavy

tickler chains, the catchcs of n~rkotablo pIniee and clabs on thoso

particular Grounds are not su~stantially alterod. Tho nunbors of'

undorsizod flatfis~ eaught TIero also sonowhat higher TIhen honvy

ehains lToro used, but tho nunbor of hauls VT:1S sr.'.all and this rosult

is not significant.

sm!lHARY liND COYCLUSIOFS

Dospito tho fact thut tho ottor boards, chains anel not usod in

those experiments Hore of relati voly s[;\-'1.11 size [md licht woight,

boing typical of much E'nßlish inshoro trawlinr; [;ea.r, the c1ogroo of

disturbanco thoy causod to tho particula.r s oa.bocl fished ovor vras

consi clerablo. Tho clivors ha.cl no diffieul ty in cliscorning oxactly

nhero tho goar had been, sinco i t loft cloc.rly (lof'inocl ridGos nnu.

groovos in the sa.nd and partially or cOL~lotoly oblitora.tod tho natural

sand ripplos. \Thon ticklor c11o.ins anel/ar hoavy cho.in logs TIore useu.,

tho track of tho gO:1r 'I7!'.S strmin y,'i th c1islodG0el or ovorturnocl stones

and nunorous u.oprcssicns in tho s.anc1 from l,Thonco these stones had beon

romovod. Since tho not brought up only tvro stones and sufforeel dar:~bo

only onee, the impression gained on bot,ru. of li ttle soabüd elisturbaneo

by tho trm"ll was different fron thc.t obtainocl fron cl.ivors t roports anel

picturos •

Although tho contontion that ti ckler ch.ains 0.isloG.[;ocl boulders on

those grounels Has found to be suostnntially correct, these oxperif.1Gnts

indlcatecl th['.t this, in itnelf, (lid. not renelor tho Grcunds untr.awlablo

by causing oxcessivü Goar cL:1mtl.ge. IioVTovor, sinco it appo:1rs tho..t in

order to becoDo caught in the net ['. boulcl.er must bo of such a sizc nncl

must lie at such .an anelo th:'..t the t:5roundrope strikGS i t belo17 i ts contre

of Gravi ty, the smo.ller tho Uianetor of tho croundrope tho noro likoly

it is that it will undorcut boulc1orn. Tho srollost si~o ofinshoro

tra',71ers in that po.rticulo..r region, USillG a 2 inch (51 raLl) [;rcundropo,

night thQj."oforo suffür noro C0a.r cbtla(;o fron clispl['.cocl stanos tha.n \TOulu

a In.rger vessel usinG a 3 inch (76 IJ!',l) dianetor sreundropo.
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Tho qu::mti ty of benthic Ll.o.rino lifo brouÖlt up in tho not .70.S ton

tinos gron.tor YIhen n. hoavy ticklor \"las usod tho.n uhcn the saDO not Wo.s usod

nithout n. ticl~or; the disturbanco to tho bonthio a.nimals torn off stones

01' buriod when stonos '"TOre turnod ovar must h:1vO boon oonsidoro.ble.

Tho offoot on tho soabocl of any trai71 vlill uopond upon tho trQwl

i tsolf, on tho nD.turo of tho crouncl n.ndon tho animal life upon i t. Even

n.ftor mald.ng allmT::lnce for the fact that tho rosul ts of these first

limited trials npply particul8.rly to tho type of fishing e;roum1. '\1horo

they '\'701'0 nn.elo, i t is not unron.sona.blo to suppose that tlco Duch heavior

anel multi~chninoel trawl gOQr such as is currontly in uso in sevoral

Europe3.n fishories 'ilill, ospccially on somo Grounds, havo oonsic''..orablo

offocts on tho surfnco structuro und. ocoloes of the sO::lDod. Tho subjGct

roquires furthol' stuely.

8
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Figure 1 A ticlder of 11/16 inch (17 mm) diameter chain riding over sand.

Figure 2 A tickler of -! inch (6 mm) diameter chain in contact with a small boulder.
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Figure 3 A boulder pulled out of the seabed by a tielder ehain.

Figure 4 Ridges left in the sand by 11/16 inch (17 mm) diameter ehain lower legs.


