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INTRODUGTION
It has long been the practice, in trawl fisherics for flatfish,

to rig the groundrope of the net with chain and to use one or more
“tickler™ chains arranged across the mouth of the net so.as to travel
. ' in advance of the groundrope. With the substantial increase in engine
power of North 3eca type trawlers and the re-introduction of the beanm
trawl to high-seas fisheries in recent years, the numbers and weights
of tickler chains used on both otter and beam trawls have been consider-
bably increased., In one or tvo loealities around ngland mainly
inshore, therce have been reports of the traditional fishing grounds
being altercd and becoming rock-strewn, allegedly as a result of the
action of chain—rigged traiils. This report describes a first inves-
tigation, maae in June ﬂ970, aimed at observing and reoording.thé”

cffect on the secabed of a trawl with various modifications of chain

rigging. ) _
The investigation was planned and carricd out by the Gear Research
' Unit and the SCUBA diving tcam of the Fisherics Laboratory, Lowestoft,

:'a551sted by Dr. Lythgoe of Sussex University, using R.V. TELLIFA (114 hp,
55 Tt oa) oﬁ rogular inshore trawling grounds off the Sussex coast
*(Dnglloh Channel) The grounds fished were somc on which, according
to some local inshore fishermen, trawls with tickler chains had brought
bouldors out of the scabed to'the detriment of other thos.of trawls.
R.V. TELLIHA and the trawl used cn hor wverec closely. ulmllar to the
ShlpS and gcar cmployed in that’ locality.
- The key plan of operation was that divers should observe and
photogrgph the §eabod both .in front of and immecdiatcly bchind the moving

trawl, and should also obscrve the action of the tickler chains and
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trawl groundrope, thc rigging of the not belng changed from haul to haul
so that the cffocts of the various parts of the trawl could be separated,

" In the five days of the investigation, fifteen hauls were mode

involving eighf different rigs. A pair of divers descended to moke

observations on cach tow, their dives cach lasting about twenty minutes.

THE TYPES OF GROUND FISHED

Three grounds were fished in this investigation:

i. About 4 miles south of Brighton, consisting of patches of
stones and boulders mainly well buried in sand and shell,
depth 10-11 fm (18-20 m).

ii. About 1 mile scuth of Brighton, consisting of 1arge:numbors
of stones and small boulders and somc sand, depth ¢-8 fm
(11-14% ).

iii. 2-3 miles offshore between Pcacchaven and Rottingdean,

. consisting. of small patches of flints, some buried and some
expesed, sct among wider areas of rather viscous muddy sand,
depth 8-1C fm (145-18 m). The inshorc cdge of this ground
was strewn with picces of chalk brolen away from the cliffs

by the sea.

Four tows were made on the first ground, only onc on the second
because the gear was damaged by the boulders, and ten tows on the third

ground, »

THE GEAR USED
The net used was a "Fleetwood 8 fathom trawl® (groundrope overall
length 48 £t (14,6 m), headline length 41 £t (12,5'm). This not, made
of polythene, is similar tc thosec used by the local 100-120 hn vessels

of Newhaven, and it was rigged as closcly as possible to the Newhaven

pattern.

The groundrope consisted of threce 16 ft (4.8 m) lengths of 3/10
inch (5 rm) chain on to which rubkcr discs of 3 inch (76 mm) diameter
were threaded. The 51 £t (45.5 m) fishing linc was attached to 44 Tt
(13.4 m) of the groundrope by a rope bolsh leaving two feet (0.6 m) of
bare groundrope protruding in front of the lower wings. The ground-—

rope was then wrapped with varying amounts of chain,
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The otter boards measurcd 5 £t x 2 £t 9 inches (1.5 1 x 0.8 n)

and were of the normal flat roctanguler wooden voriety, bound with iron.
The net was connccted to the otter boards by legs, ‘the upper-of 26 £t
(7.9 n) of synthetic rope and the lower of 24 £t (7.3 n) of chain. Two
sizes of chain were employed during the cxperiments, a heavy one of
11/16 inch (17 m) and a lighter one of 5/“-..6 inch (7.5 mm).

" Various tickler chains ranging fron - - /16 1neh (6-17 m) in
diameter were used, cither between the two otter boards or between the

wing cnds. Somc hauls were made without tickler chains, and for two of

-the hauls all the wrapping chain on the groundrope was-removod.

METHOD

The kcynotec was accuracy‘ of obscrvations, making very surc that these

were preciscly positioncd in rclation to the path of the trawl., Bofore

each tow and dive, 211 participants werc briefed as to features of the

gear in usc, what to expect and whot were the prioritics of particular
obscrvations, Normal safety precautions were taken,

After the gear had boen shot and the woarps blocked up, two of the

~ three divers deseended from their rubbor boat to the 'goe.r, either by

hauling themselves dowm & light linc attached to the headiine of the net,
or by following the warps down to the gecr. Until it was ascertained
that both divers werc safely on the headline the towing speed was kopt

to 2 minimum; thoreafter it was incrcascd somewhat, depending on the

" amount of equipment carried by the divers and the tasks they had been

briefed to carry out. The direction of tow was normelly with “the tide

cor sl1i ghtly\ across it. The mean “spced through the water was 1 .k knots

0-7 o9
(70 n_pg) and the mean speed over the zround wes 1,9 knots (85 s )

" since at snceds prewtbr than this the divers werc un%olc to werk effici-

cntly.

F2r the first sceven hauls the two divers vrode on the headline of
the nct, tak_'i'ng i)h’ofiographs or filming the action of the ‘gear on the
scabed and ‘tho'ro;actiCn of fish to :chn, goar, and mulanb only occasional
excursions foﬁ‘rdfd along the winss and upper 1cgs as far as the otter
boards., Later a teobnique_ vIas 1evolppod to sfudy the detailed effect of

" the,?q,rssqgeof the trawl over the gcabed, This involved the use of a

length of twine with a lcad weight f2stoncd to cach ond, a spike, a

30 £t (10 m) tape measurc and on underwater note pad as well as the
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underwuter cameras, Tho method was as follows: having ridden on the
hcwdllne for & while, both divers moved back to the cod-end and fron
thero, Whllu holding on to tho bod—cnd rcleascd the first weight and

: pald ocut the length of twine., ¥hen the tiine bccano taut they dropped
the sceond welbht and 1nmed1utoly'loo~cd their hold on the nct, The
Wclghted twine thus merked the centre line of the track of the gobr and
the dlvors stayod by it until the ClOUL of, dotr*tus utlrrod up by the
trawl hadAban swept away by the tide. They thcn drovc a spike into the
ground cn this centre line, fixed the tape mes sure to it ~nd swam ot
right angles to the.lino, paying out the tape measurc as %hcy went, The
distance from the centre line of each sign of disturbance or feature on
the seabed was rcecorded and often photographed. In this woy not only was
the horizontal spread of the goar measured but the couse of ecach type of
 disturbance determined. §

*Aftor about 20 minutcs the two divers surfaced, were picked up in
the rubbor beat and brought bacl: to TELLINA to reports The gear was then
huuled the upproprlate changes to the rig were carried cut, and the
divers wore briefod for the noxt houl, While the divers rcloaded their

camcras and changed their air bottles the catch was sorted and counted.
. . Yo :

. RESULTS o
Although no part of this comparatively light gear ploﬁghcd décply
into the scabed, it was found that on thc softer stretches 5f.ground cvery
part of thec gear vhich was in contact with the.séabcd loft its inﬂividual
mrk, 'Cloarly the naturgﬁqnd extent of these marks depends not oply on
~ the gear uscd but also on thu cxact corpo»ltlon of' the scabed, Tho
-  fbl1éwing obscrvations, bdsed on reports glvon by the dlvero 1mncdlutuly
;aftcr'the dives and subscquent scrutiny of the films and phOuogzmphs
taken, therefore apply particularly to thosc rourdu on which thyy wiere
rade, . N
The ticlder chains disturacd only a thin layor of tho t;p sand ocven
when a 44 £t (13,4 m) length of /16 inch (17 ) Chuln o uocd betweeon
the wing cnds (sec Tigure 1). The chains soon ccllected a nurber of
starfish (ﬁﬁjp;;gg_Sp) wropped arocund then and ut,tlmcs the he&vier ones
werc coated with them. These chdins rode cver stones ﬁhiéh wore roason-
ably well buricd in the sand, ospocialiy if thése,had smooth upqu sur-

faces, However, if a stone protruded nmuch above the surface of the sand
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or had an irregular shape on which the chein couia.catch, it was pulled out
of the.seabcd by the tieckler. Stonocs dislodgodlin this way were carried
along by the tickler for a few feet but finally the chain either passed
underncath them or more ccmmonly rode over the top (see Figure 2). In the
process many of the stones so dislodged werc overturncd, leaving the
original upper surface, with its incrustation of morine 1life, underneath

and its bare lower surfacc uppermost. These roversed stones and the cmpty

sockets from which they had been dislodged made the track of the trawl

very easy to find, and when occasionzlly the divers went outside the arca

of the gear these signs helped them to re-locate it.  The crpty sockets

1left by the stones were not normally fillgd in by tho passage of the ground-
.rope or netting of the trawl (scc TMgure }).‘ The heavier ticklers also
" left parallel ridges in the sand tthere altermto links in the chain had

gouged out a groove, but these marks were largely crased by the passage of
the nct. - ‘ » .
The heavy chain lower legs also dislodged stones fronm the scabed, but
since the eddy trail from the otter boérds norm2lly hid the legs in a cloud
of sand it was usually impossible to see or to photograph exactly what
happencd, These legs also left very distinctive parallel ridges in the
sand (sce Figurc L4) and the arcea in which thesc ridges occurrced was strown
with &islodged stones, ' o
Wﬁen light lower chain legs (?/16 inch or 7.5 rm) were substituted,
the ridges and dislodged stones were not in cvidence and when both the

tickler chain and the wrapping chain on the groundrope were removed it

" becanc extromely difficult to determine oxocetly where the trawl had been.

With all the wrapping chain removed and the groundropé 1ifted almost
entirely clear of the scabed by means of trawl flecats, a & inch (42 fm)

tickler-chain fastencd between the wing onds dislodged many stones and

~left clear signs of its passage over the seabed,

'.tThe‘5 ft long otter boards completely obliterated the natural sond
ripples over a track width of about 3 £t (1 m) and on stony ground left
scars on some of the boulders where the iron solc plates struck them., -

The eentral bosom section of the groundrope itsclf left ii%tleiqr no-

sign of its passage, and such ridges as m2y have been made by the wrapping

chain were obliterated by the subsequent passage of the netting. The ..
cxtreme ends of the groundrope, however, left distinct grooves in muddy

sand, These grooves were normally from 4 -« % inch (6 - 42 mn) decp and
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rounded off by the rubber dises, making thenm quite distinctive, so that it
was possible té nesasure fho wing end spread of the nect.

It was clear thercfore that the ticklor choins were. not algne respon—
sible for the trawl's effect on the scabed, but that other chained ports,
and eépocially the lower legs such as arc uscd on almost all flatfisﬂ
trawls, contributed to the dislodgement of stones on the grounds fished in
these expefiments.

‘ For all but five of the fiftcen hauls the groundrope was wrapped with
66 £t (20 n) of * inch (6 mn) chain spread evenly from wing tip to wing
tip, and the 16 £t (4.8 m) bosom scetion was additionally wrapped with
42 £t (13 n) of 3/8'inch (8 mm)‘chain. Despitc this noderately heavy wrap-
ping thc groundrope exerted little weight on the seabed and rode over prac-
tically all the obstacles iﬁ its path. Although many hundreds of stones
and small boulders of up to the sizc of grapefruit lyinz completely cxposecd
on the secbed were cncountercd by the groundrope, only two were cought in
the nct. ; , \

4 The catches tcken in thesc experiments at slow specds in daylight were
sm2ll and corsisted moinly of piaice and dabs, with a smaller number of

soles,. The numbers of marketable fish of thosc specios worce counted, as

were the nurbers of all undersized flatfish. The quantity of benthos brought

up in the net, consisting mainly of Astoerias spp, with some Ophuroids and

Echinocardium spp, were moasurcd into 25 kg baskets before being durped over-

board,
The catches, adjustcd as per 60 minute tow by the main gear configura-

tions tested, are given below.

R e AR TR AT L AT A Y LT AT ST I W T S 6 TSR K W 0 ST Y P a8 WA N A €l A el T A Y Tt o ea s

Gear rig Numbers per 60 minute tow Catch of
’ .o " ~ benthos

. ~ (baakots)

Marketable fish Undersized .. . .

3 Solé Plaice Dab Total - flatfish

e e e W A A g G e SR W MO i+ o S

No tickler chain 2 27 30 70 - 5% 0.9
4 inch chain 5 22 18 L7 25 - 2.1
2 inch chain 8 23 7 39 75 S 6.7
/16 inch chain 15 30 38 87 90 9.0

e S
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Because this was not a controlled corparative fish-catching
exper1nent inter-haul catch comperisons could be misleading.
However, thc figures above supgest that, while the cateh of soles
and unwanteq benthes 1s greatly increased by the ﬁse of heavy |
tickler chains, the catches of marketable plaice and dabs on these
p'artioular grounds are not suhstantially altercd, The numboré of -
undersized flatfish caught were also sonmewhat higher when heoavy
chains were used, but the nmumber of hauls was small and this result

is not significant.

SUMMARY AND CONCLUSIOLS |

Despite the fact that the ottor boards, chains and net used in
these cxperiments were of relatively smll size and light Weight;
being typical of much English inshore trawling gear, the degrec of
disturbance they caused to the particular scabed fished over was
considerable. The divers had no diffioculty in discerning oxactly
wherce the gear had been, since it loft clearly defined ridges and
grooves in the sard and pa artially or corpletely obliterated the natural
sand ripples. Uhon ticklor chains and/or heavy chain legs were used,
the track of the gear was strewn with dislodged or overturncd stones
and numcrous depressicns in the sand from whence thoese stones had been
removed, Since the nct brought up only two stoncs and suffered damage
only once, the impressicn goined on boord of little seabed disturbance
by the trawl was differcent frem that obtained from divers' reports and
picturcs.

Although the contention that tickler chains dislodged boulders on
these grounds was found to be substantially correct, these cxperiments
indicated that this, in itsclf, aid not render the grounds untrawlable
by causing excessive gear domage, However, since it appecrs thet in
order to become caught in the nct o boulder must be of such a size and
must lic at such an angle that the groundrepe strikes it beleow its centre
ongravity, the smaller thoe diancter of the groundrope the nore likely
it is that it will undcercut boulders, The smllest size of inshore
trawlers in that particular region, using a 2 inch (51 mn) groundrope,
might thorefore suffer more pear damage from displaced stoncs thon would

a larger vessel using o 3 inch (76 rn) dieneter greundrope.
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The quantity of benthic norine 1ife brought up in the net was ten
times greater vhen a heavy tickler was uscd than when the same net was used
without a tickler; the disturbance to the benthic animals torn off stones
or buried when stones were turncd over nust have becn consideribie.

The effect on the seabed of any travl will dopend upon the trawl
itself, on the nature of the ground and:on the animal 1ife upon it., Even
after mldng 2llowance for the fact that the results of these firsf‘
limited trials apply poarticularly to the type of fishing ground Whefe
they were made, it is not unreasonable to suppose that the much heavier
and multifchainod trawl gear such as is currcntly in use in several
Buropean fisheries will, cspecially cn sonme grounds, have ccnsicerable
effects on the surface structurc and ccology of the scabed, The subject

rcquires further study.



Figure 1 A tickler 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.



Figure 3 A boulder pulled out of the seabed by a tickler chain.

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



