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Samma;re

Les statiatiquee porte.ut ..sur les ~r&tions des pacheries soot pr~sent6ee

pöur le8 engins de peche le8 plus lourds crt p1us COuro:Rll<-.nt emplQy6s pour
18 prise des poissons d~ersaux. Dans le cu des challIts a panneaux, le8
ef'tons des pecheries oat ~"" an&l.yRs selon 1& puissfmce du navire
remorqueur. Les :torces de remorquage et 1& geem.etrie de ces engins eet
Mcrite ~ en €tablissant w rapport entre ces ce.racteristiques et l.es
&:>nn'es .relAtives aux ef':tarts de peche, on obtient une base permettaut.
de calcw.er 1& probabilite et 1& s'vErit' des chDca entre les engir&1! d~

p&che et leB inst&llaticma sous-marinea ccmna par uem.ple, les sections
de pipe-lines uposc;ea.

iud
Thünen



This ' paper. not tö,be .cit ed ~tithÖht prior .. ref"erencc tri thc authors

.,
. "

t· ... __ ..

InternationalCouncilfor thc
Exploration of thc Sea

C.i1;, 19i1/B:33
Gear arid Behaviour Comndttce

(Ref. Fisheries ImprOvement Ctte)

o.

" , • •• I.

FISHING ACTIVITIES IN THE NORTHERN NORTlI SEA RELEVANT TO THE SAFETY. OF
UNDERWATER PIPELINES

by

D.N~ MacLennan and E~S. Strange
Marine Laboratory, AberdeEm, Scotland, UK

stunIriary

FiShing effort statistics arcpresented for the heavier and more commonly.uaed
demersal fishing gears. In the case of otter trawls, fiShing effort has been
analysed according to the power of the. towing .vessel. The towing forces
and geometry·of these gears are described, and relatirig these featUres to thc
fi.shiilg effort data provides a basis for calcUlatirig the probability and ,
severity of impacts between fishing gear and underwater instrillations such cis
exposed sectionS of pipeline•

.. - 1.' IntrOducrtion

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

'.

Tbe extraction of oil and gaB from the North, Sea has led to the installation
of many permarient structiires such as production platform5, suspendedwell haads
and submarine pipeliil.es~ . The North Sea is perhaps more intensively fished than
onY other area of comparable size, arid where there is fishing activity in the
viciility.of a structure which protmdes from the sea bed there is apossibility

·or impacts by. the demersEll. tYR'es of rishing gear which operate in contact with
the sea bed. The possibUity cf darnage to subma:dne structiires in such
circUmstances has,important consequencos not onlybecause mairitenanee wo~k on
unden';ater iiwtnllations is eXpensive, but alsothere may be a pollution
dringer, for example if eil were to leak fram a dnmaged pipeline. Moreover,
submarine structures present an additional hazard to rishermen who must take .

. into account thc cost of gear damage in deciding \-lhere and when to rish~

Aroimd production platforms there is or coUrse 0. statutc.!'Y sarety zone'
of radius, 500 metres which vessels are prohibited from ente:dng except ..in
certain circumstances, and in any case platforms are visible on the sui-race so
that it is not diffieult to avoid them. There are numerous Suspended well herids;
but each one presents an obstruction at only one point, and the rnain requiremcnt
is that sufricient details of well head locations should be.pre7ided so.that
fishermen can avoid them as they woUld other known obstrnctions such as wrecks.
As an addition~ sareguard suspended weIl heads arenormally buoyed.

pipelines give rise to a rather diiferent problem, since they orten run
for long distances to .onnect oil ficlds with rohOre terininaJ.s. and there is no ,
Sürface indication thcit a pipeline is present except for·shortlengthS associated
with platforms and shore terminals. However, 'the current practice is.to ättempt
the burjins of all pipelines by excavating a trench around the pipe after. the
loying operation. Even the heanest trawl geer should. only penetrate soft .
ground to a matter cf. inches and hard grOUnd not at all , so there should be
no complications nbout fishing over the route of a completely buried pipeline,
but unrortunate1y the presence,cf rock outcrops,or certain 50i1 types can
prevent complete bUrlal or a pipeline. These diffiCulties seem to be more ...
prevalent in the northern parts or the North Sea where it is generally accepted
that.some pipeline sections cannot be buried Dnd consequentlythese sections
areliable .to be hit by riShing genrs. It is importantther.erore :ror tlie ..
rishing iridtistry to have inf"ormation about the routes of submarine pipelines arid
particul.ar1y or those sections which cannot be bUried~
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Thc kind o1"daInnge which niaY .0ceUr wlien ci f'ish:ing gonr strikp.s a pipe1ino
i6 not considered here, but see Gjorsvik et al 1974 and 1975. The:intontion
in this paper is to· catnJ.ogUe the II:ore imP'Ortant. types 01" gea.r~. their mechanical
characteristics and the extent of their use. in thc. northern North Sea aB a basis
.for consideririg the sa1"ety of exposed pipeline sections. .

.< ,. - -,' '

. It is suggested thatreaders who are not fo.miliar, with, the terniinology
01" f'ishing techniques shotild first read section 3 which includes some basic
information on this topic.

2. Distribution 01" Fishing Activity
~ ," . .

In conjunction with the physical characteristics 01" geur thc oInountof' 1"ishing :
which goes on in the vicinitY.o1" pipelines will determine.the risk of' dumage
to these installations. .In this ccnteXt tha most relevant in1"ormation is the
number cf, vessel-ho\1.rs spant actuilly 1"ishirig, that ,is to saY excluding thc
time,spent ste~nG or on such activities as net mending, and thelevel of
f'islti.ng activ~.t:: i3 dlccussed below in terms of' 'vessel fishing horirs per year
accÜInulated "d"~h~n rectangles measuriilg 1° of longitude by io latitude~ The
area considc.rc.:\ in this report is that bounded by latitudes 57N and 62N;
and longitudes ,5E and 4w (Figure 1).

Tbe o1"ri.c:'~ statistics 1"rom which these data have been extracted are
basad on information collected froc skippers at the end of each voyage. A
vessel may cover several rectangles during one voyage,but it is.the practice
to allocate all the 1"ishing e1"fort 1"or one voyago tothe orie ,rectangle whera
most time has been spent; so differences in detail between adjacent rectangles
may not be all that signi1"icant. .

Tbc total 1"islii.ri8 e1"1"ort by trawl and seine for tiK registered. vessels fishin,g
in the northern North Sea. and landing at UK ports, is shown in Figura 1{a), but
the more detailod analysis presented in Figilres 2-5, 7 nnd 8 relates only to UK
vessels landil'lg in Scotland. However, the latter represents some 94% of thc
total UK fishing e1"fort in the relevant area as may be seen from a comparison of
Figitre1 (a). with FigUrcs 2 arid 7 t 1"irst deducting 39,134 hours from the Figuro 2
total 'for shellfish trawling which is not inc1udcd in Figure 1(a). . .

Of course the fishermen of many other nations operato in the northern North
Sea, and Table I, lrlhich haB becn derived from dcita published in tha ICFß Bulletin
Statistique, shows how the catches of the more important demeraal species during
1975 were divided between the UK, other EEC coUntries arid the rest of the
world respcctivelY. It i6 evident 1"rom this table that the character of, the UK.,
fishery has becn rather dif1"ei-ent from tluit 01" other countries thTough the
emphaBis on' catching fish 1"or human consumption rather than the industriaJ.
species which are used to produce anima! feed or fertiliser.. ,

The large- quant:tt:tes caUght. in the induatrial fislieries do not imply a
commEmsurate proportion .of vessel fiShing hours, because the catch rates
relative to those when 1"ishing 1"or human consurription have to be much higher
for econoinic. reasoris~ SandeeIs ,und. Norway pout are tha oDly induatrinJ. species
fished significantly by bottom trawl in the NorthSea; ,The sandeel is confined
to san.dy groUnd and. fishable coricentrations are tyPically fOUnd along the,
edges of bailksand the crests 01" submarine ridges, normally in shallow water
down to ljom depth. ,On the other band, thc Norway pout is most abundant. in
depthB fram 100-200n (rer. 2). Both specics are fished using an otter trawl
with stnall. mesh netting and a light ground rope. .. NOrWegian and Danish vessels
in the small to medium size rimge, not exceeding 800 lIP ,are the. most proininent
in the industrial 1"isheriesö It cay be concluded that industrial fishing gear
beirigrelatively light haB less potential for damriging pipelines,tl1an.the
heavier types of' trawl which areusad in the human consumptiori,fisheries.

. In 1975 the UK Share of demersal 1"ood fish production in the northern .
North Sea "las 31$'6, but. in viewo1" :rishing limit devolopmEmts since that time it'
may be that the current fishing e1"fort in the North Sea by non EEC oountries
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~11 be at a10wer level. Ftirther, the 1andirigs drita given in Table ±.inc1udc those
from Norwegiroi. coastaJ. fishGri9G whiCh aro not re1cvnnt to oU pröduction iri the,
British sector.; It i5 rensonableto, aSsume, therafore" that an analysis 01' UK fishing
activity'(about which more ,detailed information i6 availab1e) will be a good "
indication 01' the overall pattern in parts 01' the northern North Sea where pipelines
h8.ve been or are intended to bei laid. -

The one exception whichshould be mentioned is beam trawl fishi.ng. The
heaviest beäni trawls are u.sed by Dutch and Belgien, fisherllIen. "figura 6 shows the
fishing hoUrs by Dutch and Be1gian beam trawlers in 1975, eXtraoted from data kiIldly
süpp1ied by Dr de Groot 01' the Rijksinstituut voor Visserijonderzoek, Ijmuiden and it
oan be seenthat the aotivities 01' these vesse1s are confined to easternparts 01'
the area Wider consideration. Besin tra\oJ1iDg is far inore signifioant in the, southern
North Sea, _and the fishing hours 1isted in Figure 6 represent only 0.3% 01' thc total
fiShing effort by beanl trawl in.the whole North Sea.

, ,FisMn/i is ~ar fro~ be1ng a static bUsiness, ond 'thc pattern 01' !ishing activity
is liable to vary from year to year aooordirig to, where ,fishermen see the best chance
01' suooess. Added to the natural factors which infiuence the avD.ilabi1ity 01' fish,
there are many outstanding questions on, the issue 01', fishing limits and, on quotae regulationS to oonserve the stockS, so it ia difficult to predict how fishing

. patterns will deve10p overthe years ahead except to say that theywi1l not be
constaiit. ,As far aa beron trawling is concerned, hO\'1ever, .. this method is used ,
primarily in fishing for sole and shrimp and from aconsidE:'ration 01' the distribution
01' these species there is nothing to auggest that the level 01' beam trawling in the

; 11 northern North Sea i8 liable tri increcise.

. The beamtrawl has a considerab1e potential' f~r damagini pipelines on account
01' the high towing sPeeds combined with,the weight cf gear but, the _otter trawl beilig
so muoh more wide1Y,uaed hasmore significance in connection with the safety of,
pipeline routes in the northern North Sea. Foz. this reason otter traw1ing has boen
considered in more detail aa regards the enginepowcröf towirig vessels (Figures 2~4).

While different sizes .of gear are used even on \resse1s of ,the same nominal horse
power, in general terms it is possib1e to correlate ranges 01' vessel HP with
corresponding ranges 01' the size arid weight 01' gear components.

Figures 2 and 3 ShO~1 the distribution of: ottor trawlinl; in 1975/76 äccording tQ
vessol HP, arid FigUre 4 shows the division 01' total hours beti.-ieen heavy and light
trawls. Note the chärige in the vertical scale 01' FigÜre 4 to take account 01' the
prepondcra.nce, 01' aotivity by vesse1s be1c)\'1 Boo HP. During these t'tlÖ years, no ..
demersal fishing time was recorded for UK vessels ovor 2000 HP in the northcrn North,
Sea. Light trawls were used mainly by vassele Under 400 HP and not at all.by these
over 800 HP, while' heavy groundrope gear was used, mainly in the ra.1lße 400-800 HP. .
Comparing 1975 with 1976, it can be seen that latterly there haB been a reduction in
the average HP 01' tra\'lling vesse1s,. but other\'lise thc pattern of activity moi.1S thc
same general featUres between the two years. The most intensive fishing was by the
smallest vasselsworking mainly inshore but 'also on a nUmber of'popular grounds
ftirther out.

:FigUre 5 shows ,the houre fisMng by demersa:l pUr trtll'11 in 1976. Demersal
pair" traw1ing .is maiil1.y used, in the industrial fisheries by Slnaller vesse1s up to ,
400 HP" bütthe larger vesse1s that normal1y pair trawl for herririg (typically 600 HP
boats) may go foz: white fish when herr1ng are scax-ce. This ,type cf fishing is a
fair1y recent development. which is still on the increaSe and it is like1y that the '
.total hours recorded for future years will be much higher. . ,

, ,Tbe seine n~t is u.scci ext~n5ively .t~oughout the.northern North Sea (Figure 7).
The total hours recorded for this method are slightJ.Y 1ess than these for otter
trawling, but the seine net activity is the more cvenly distributed by area•.
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, ',' , . Scallop, drediinJ (Figure 8) i8 only sign.tricant ,in inshore are.w arou...~ ,
. the Shetland Ialands.

3. Fishi,mLG,CN'S used in t.t1.e North Se~ Demersel Fisherics

The sifl.8le boat otte-r tra,)land the Danish seine are thc pi:-ind.pal fishiUg
,methods cu;-rentlt ,üsed in the: rloi,th Sea. ,These m~thods each ücco\.\nt, tor around
35% of ,the ·total fishing' cffort in the North Sea, but in terms of potentill1
,ror damaging tind.eritnter inst311ations the otter trawl 15 thc more significc.nt
since,it has heavier. components. in particular ths'otter boards nnd sronndrope.

, , For tl".i.s rea.~oh, otter trawls ars deseribed belo'll in rather more detail than
'are thc other fiehiug methOds.,' " .

The demersaJ.. Pui.'t" trs.wi, the shellfish ctredga aiid the be~ trawl are th~
only.other iishing ntethoda \Ihlen merit consideration 8.s rcgardo tlieir effects
on pipelines.

Singie Boat Otter Trawls

Figure 9 shows thc configuration of an etter trawl "'hen it i5 .:fisMilg. The'
hori:ontalopenir.g öf the net in maintäilled by the hydrodynamic and. gi'ound .
friction shenr forces äcting upon the otter boards, "bile th~ n&t i5 opcoed

'vertically by thc opposing action of theground rope weight e...~d the fioats
attached to the headline. The lunction of.the bridle wires, apart {rota connectirig
thenet to.the otter bOards, iu to shepherd.:tioh into the path of the net so
thnt th~ effectivc arriri rished by the gcar io rathergrenter than thät covercd
by the not aI.one. The lerigth of the bridle nl<iY be bctween 30 arid 110 m,

. depending on t.he· type of fiahing nnd tne ahorter briUles would. bc preferred on
rough ground to rcd~ceda:na~e to thc cear. As much aß 70%, of the bridle lcngth
lliay bo in grcund ccutact. Tbe oridlcs atid logs together constitute the Rweep ,
system, wid sometimcs thore is a more complicated Msembly of' 1IJire13 relative
tothe simple system shown in t'ig'..U'e 9. with the aim or increasirig the vertic81
net opening. Some 01~ the alternative s\"ecp oystems currentlyin USO, are
illustrated in Figure 10, hut moatly, thesc vc.ri6.tions from thc traditional
pattern are confincd to vesoelo halo.., 800 HP ~ The angle bctween the bridlc
and the direction cf tow will bo in the range 10-300 and thc dlstance.between
the otterboS1~ds will be 2 or 3 timcß the horizontal'cpcriing of the net.

tlets '

Trawls are constructcd f.rO!U a ill.imber of nctting panels, laced on to cOl'Uler.t.ing
ropen, ,arid the mesh size increases scction by aection fram the cOdend fOrWaI'dn_
Virtually 211 trawls are IlOW made of nynthctic twines, the iUe-st popular lJeillg
nylon Md polYthenc. The forward the lover sectioOs whcre thc nl3t is near
the growld &Te the mont liahle to dnmage from stones or iny otherobstructi~nS
on thc eea bed. Floats rnade of plastic or alulninium O1loy are attached to tha
headline, and to provide extra. lift a kite' made of \'Iood or aluminium m~~ be
used occnaione.'l.lY., Thi.6 cauld be attached ctirectly to thc he:tdline arid 'l~pper
netting panel or it m..~ bEi :11.o",n i'rom a system of wire.c cO.tluectcd. to the sweep
system..

aroun~ropes

Tbe different tyPes ofgroundrope üsed with otter trawls arc illustrated in·
Fif,'Ure 11~ ,Only vessclsbelow 800 llP \iould use the liüht rope roundcd or
weighted fibre types, while larger vesselsuse thc spherical 01' cylindricril
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bobbin ground~opes to keep tha gear h2~d on to tha ground. A bea'r.Y groundrope
Suitable ror v~65alDin the ~OOO HP to 1.500 HP C1MS would be typically 43 in

.".". long (including the wi~ rubbers) with 53 Cl!l ü.t<me.ter spheric:l1 bobbins·'iu' .
the boaom but smaJ.16r {!t6 cm} btU1t bobbins, and in air. this groundiope a.."lsei.!lbly .

."ou1d weigh mora than a toi1~ Th~ bobbins and :rubbers are strung on to a number
cr viresections connected by chcckles (Fig 12), 60 that tbe breaking ~train

ci thc groundrope ohould il:; ca.tch. on an underwater obstaole \1ill be deterrnil1ed
by thc atrength of this ocntral Wir34 'l'he groundrope wire d~ameter would . :
1:1e 'sirnilür to that of the trawl warps, but the breaking atrainwould be l"ather
less pnrtly b~cau,(;e cf thi.dr Eihaclno connections end. sometitnes because eld wire
tfmdh 1;0 get usbd ior grotiridrope3~

While a bobbin groundrop'e (o~ s.t leiißt tl:i~ bosom section) will .slwD,}!S ;nm.
in firm contact \<Iith thc sea bed, the efiect of' the bobbin dianieter. is to lceep
the lO\/er netting panels clear of thc ground to a oon'()spOnding cxt;·Gnt.. 'rhe
chance cii e. bobt.ir:. gro~mdrope coming fast 2"ather than riding ':Jver tho tcp ur tU}

obstaclc will d~pend upon the"di~ensions of the latter re1a~ive to the bobbin
diameter.

Warp.i

nie length 01' WIU"P betweeu the towing vessel o.nd the otterbooo-ds is typiC8.ll:r
~ tirncs the water delith. No part vi the warp will 00 in grau.nd contact uuless
a fault dcvelopa such aB an otter coard falling on itnback. Tbe warp will act
as aspring couplirtg, especially in deep water whe.::l thsro in more curvature
due to thc weight of wire. 'Ibis factor could be irupol"tnnt in consiclering wl1<.,t
happens to a gear after it collidcs with a pipeline. Th~re will oe more
elasticity irithe ship/geur system whcn thc warp in curvcd. When an otterhoard
strikon an obstacle, thc initial impact force will bG tao rihort in duration to
'be influcnccd by a:ny stx-etching of the warp, hut perHistent :forcen euch aB

those which ariGe when a gcar sliden along a pipe alter the initial impact ~ill
depend upon water dcpth.

Otterboards

1'1'11"oe rnaill types 01" bottorn l"'unning otterboard are used by European fi.shing
vesselo; an shown in FigUra 12. The traditicnal wood and 3t~el fiat otterboal'd
is widely uscd b~ oll oiz2s of fishing YC5sel and the flat ~rea of thc board .
rang~c from O.3m to 6~5m ~ Tbc size and weight of otte..rboard which a fishermal1
will oolect will depend on n number ofol:hcI' fnotors apart frorn angina power,
in particular the nge of th~ vcssel and thc type or net, 50 tmt ln practice
e. 'ran~E" ef otterboard sizes would be found on fiohing ves6cls of the same nominal

.horr.c power (Figures 13 a.."ld 14). Depending ou size the flat otterbOard mtf.y be
a simple .constr~ction, or ruggedly constructed ci! 6tout oak or·e1m timbera,
bound and atrapped with il"on bars, baving stecl plateß f'astcned OD. the back Md
front of the lower plarJts and a heavl stcal keel bolted or wclded to the bottom
edcc.

The .Vec boanls are made entirely in steel and are used mail~Y by vesseln
undcr 8<..'0 HP. They nre less efficient spread:'ng deviees tha.l1 !lat boards but
thc hit1tie1 tow'ing bracket allo''''s the Vee ward to rido rnorc easily over .
obstaclcs. : Th~ largest size avai1able commercially (nppropriate fur a 800 HP
vesocl) is5.5m in area and weighs 822 kg~

Oval otterboards are uocdonly on thc larger trawlern. They are ronde o~
woed ::tr.d heavily protectcd w1th steel plates. A 2500 HP vessel rnight usa Sm
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boards weighing 1000 kg.. AG far aB the UK fle\)t i~ concernec.l, auch veoaals
operate in distai1t ~aters, and they would seldom if evei.~ .f'i::Jh iz,. tha NorthiSea
°except thatthe occasion3l tow rr'..D.'1 bE: Il'.ade on passage to ()thcrgrowlds.. On,.
the,ot}ler M.rid, .18Xee v€ssels from easter-n block countrics do operato in tb.e
North· Sea arid oval. otterboards are commonly used on Ro..u;oi,.m traW'lera;. 0

. Rccen~iy'the French,deGi~~~d polyvSlent otterbOardhaS increasi~~~Yl
bean adopted by larger eontirient31 and RUmberside bascd tra~lers.Theseare
cambered otterboards.made entirely o! steel and having an oval shap~d perimeter.

, '.rhe, ''1arp i5 connected to a. towing plate ,..elded 8lor.g the horiZolltnl centro Une
on the front race~ Two shorl: plates 'ol$lded ontothe, rear cif' theback face
provide cormecting points for the bacltstrops•. Polyvalent otterboards arG.
fitted with moveablc ballaSt plates so that the total. weight <:an be adjustod
to 0 sut 'fiShing conditiona. FuI'ther information about :the matching of otte~
board size to veoael power.will be found in rcference 3.

General Performance
, .

• • 1

1'he borizOnta:l. open!ng of a trtiditio.naltwo, panel net typieiU. ofthose Uß-cd bj
1200RP.vessels wol1ld be around 18m,and wi.tb. 55 i1i aweop leDgthn the
correapondint; cittel'boarda ßepar~tiön would be ..55e:,; Tbo noro r.J:Odern oets such,
aß the M..'U"ine Lnbcrator;y four. panel. trawl !lave. rio~ ~more in the horizonts].. '
net opening but about thc .same otterboard separatioll dua tö a lo-wer aweep s.ttack
ansle•

Tbe attachmentpoints.on ~~ otterboard are arr~ed tQ give an appropriate
angle between theplane cf thc board end the directicn of,tow, depending on the
btterboo.rd type betw~en 20 Md .500, <ir.d the balance ci! thc ottcl'board is auch
thlit it 11cela outwards so that the hydrodynamic force has a downwardco:T.ponent
which helps to k~ep tlle boar1 on the grcund. It shoUld be err:phaaised that a
fishing gear. is not. a rigid. structu.r6 lind there will be sigm.ficant va:riation
of the geolllctry, and towing loads undcir the influcnce cf c'hariging grcund contact
conditions arid the mcvernont of the towing vesnel. Corwequently the perfcrmnnce
figures quoted nbove should be regardeu mcrely as being representative of the
range which will occür in prnctice even wllcn comraring two vesselsand gear
whictiarenominallytho 5aJ1\O. Bottom trawls aro towed at apeedsbetwecn 3 Bnd,
5r.nota, dopending on ground conditions arid thc size of gear relative .tQ vessel
power.

I • \ '

~le procedure adoptad when thc gear comes fost.on'an underWater obstrwction
ia aa follows•. The engir,e power io cut aB soon as,this situation is detected;
but duc to the mömentum ci! the, vessel thc \/arp loads iilcrelise drastically 80S

the ship decclerates althoUgh the winches should ~lip when tl1C load ri ses to
about 15' tOIuh . Aasuming that at least arie warp rcr..aizm intact; the wC'irps lU'~'

wound in until tight with the vessel verticallY abovethe QbstrUction_. Tbc
ahip ma,.V be ffianoeuvred to try freeing tbc gear b1 pullir-& from n diractioll
opposite- to that or tbc original tow, and during those operations the pull cn
thc obstructioti coUld rise to the maximum :toadir..g for the winch. Oll,.:lS Cl

last resort would the warp be cut to frae ~he ve6Gel~

. ,

DemPTs01 Pair noat Trawls

In dcmersal p;dr trDwling 110 otterbo.w.~ds areused, v.rid the riet niOuth :l:l lleld
open by the twö towios vcssels mciintSiriirig station some diatnxice apart. The
nets aresimilar to those uscd for single boat demsrsat trawllf~ witll either
two panels or more orten fciur panels and ci! size tci match the combined towi!\S

,0
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power of the two '1;c.s5ela~. Gener<:ü'ly a light graund i-O.r:e is ueedi it is unuSual'
to uSo, heavy bobbins but: hollow iree-flooding pla.otic bobbins threa9ed c:lwire
or~ ~hain may be ernployed, or chnin inay be hlUlI! in biteo frc:n a fi'bre: grou.nd
i-ope~ Chain ma.y also be uscd for part or al~ or tha lowor legs tOlJether with

. one or two weights weighing up to 200 kg eClch. to hold the lownr leg iri groUrid
.conta.~t. The, \iarp length in lenger. than thllt uoed in siDgle boat trawling arid
it ro3Y be as much as twelvo times the water depth with,a considerablc part cf
the warp·ler~th in g~ound contact to herd fisn into the path of the n~t.

BeDm Trawls

The beom trnwl 13 uoed Il1ainly by Dutch vesselsin the Dole fitilierles er tho
~nuthern North Sea. A~ the present tim~ howevpx, tnere 18 ~ittl~be8L' tr~wliDg
activity in the northorn North Soa and oilly a brie! ueRcription or the genr and
~ßt}~d will be given bare.

The h~mviest buam tra'dl in current use (}'ig '15) .eo~ise3 a :!'ulmal ah8.ped
:oet o.ttached to a tubU1.8.l" steel bes:n that spana nud i8. welded onte two steel
runners callcd trawl-heads. Thri trawl heads are. hont to Bbape and h..'\ve a hti)avy
ste(:l shoe welded to the underside. RirJ-Gs or drUl.ed bl'ackets are ~elded to
the front of' the trawl head to f'acilitate shackle conuection ur theto\iinS
bridles. Provision 1s rode fer conneeting a number cr tickJ.er chain.a bet\lleen
the trawl honds. Tbc baMi, which in~ be up to 12rU loug i3 usually made in
three scctions, tlle outer aect.ions cocketed to thc middle 5cction. the oectiona
being held tOßether by the ill-pull co;:,ponent of the ter.i::doll in the towiDg bri.dleo.

Tbe net, though similro- in fihape to an otter trawlusUally. has ,fewer
divisions.and thc belly orten io much more deeplyshapCd to acco~modate the
tJirq.of tickler chuins in frout 01' the groun1rope. No fioats are used cn the
headline. It iu attached alont; the length 01' the beam ;md b.:lck cf thc trawl':'
heads. The growldrope, wbich maY consiat of small rollers or rubber dis~s on
\.rire, bare chnin 01" lead-wcighten fibre TOpU, i6 attached to the,ircnt, of tbc
belly and behind thc tl'at"l he:.\da. Thc lcnßth cf thc bCCUll and hc.ight or the.
trnwl-hc3ds determine tho dimensio%lG of the net rrouth aren and no otterboar.·d.a
are reqi.lired to hold it open. The combined wcignt of beam and -trawl headB
rnngoo from 1000 lq; '- 3000 kg. Modern baarn tra~lE".rs are PUrPl15C built for
towine; two beamtrawls simultaneously and they rango iri poller irom 400 HP to
ovar 1200 np~ Thcvess~16 are fitted with two pivoted beoms, ene cach i:>idet .
which, when lowel'cd for trawling prov-ide 10w PrQ!'ile outboard towing points far
the gear~

Seine NettinB

in seine netting two long lcngths cf rope with a dr8g net between thoir seaward
ends nra set on the sca"bod tI'ern the vessel to mu-round a 1arge. arca whero, the:re
are know.i to be fi~h (Fig 16)., The ropes are then.hauled GimUlttiricolwl:r t.o
clrag the net back to the vessel whilst the vesnel in stationa.....y or just keeping
way. Hauling power therefore i5 the more irlportant parameter to which ths
f'inhiriö g~ur in mat.ched rather than the engine power. The nets concist of a
!uimel ~hapcd bng with codeud and either long or short ldngs. Tney rna:r luve
two panels or tour panels. Floats arc attached to the· headline and thc ground
rope may be a lead~weighted fibre rope or combination wire a~d fibre rope with

. frce..nooding plastic spherical bobbillS threaded on; Sweeps range in lel1gth
up to 55 m. 'ehe' dan lenes, one on each slde, rnay he sliort woodcn poles.
ballanted with iron at their lower end, wood hoeps or ~i&ht triangtüsr mgtal

7
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frames. ·.Thä rapes are rw.de cf m::nilJ.a orsynthetic fibres, or a mixtur.e Q;f
both. and rango in dic.uneter' fro:D 180:'0 to 2.5m.."l1 Md depenai:'.g 0';1 cea bed C'onditions.
From fOur to twelve coila ol Tope joined end to end may be uScd on each side;
nndthe lel'..gth of a standa:r:>d aail i::t 22Clll. Seine net veo:::ols \"ange in length.
trom 12 to 72 m. .

. ' Method

In deep water ä reversible tj~e of d~edge can be,used. It ia fitted with
two opponing tooth-bars J;10 that the dred,ge will fish eithei' \Ia,y np.

Anotllor. type of dredge has be:.m designed specifically ror catchinJ queens.
It consints cf a lew profile oblong'steel box frame. with runncrs incorporatcd
at e.nch end. A ehain bag is f'ittcd behind thc :fra'lle.. !t haS no tooth-bar and
no triangular fore trc.rae. Towing chnint3 are usod instead o! the latter.

Dredges arc mainly worket! by vesscls raItging in length from 6m to 2
'
litl and

recently e~cn larBcr vesscla have been dredging tor scallops and queerß. The

8
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. '. sma1le~t vessel.'3 ma::J tcw (Ina or two dredgcs and more pot\ferful vessola up to three
dredges from each. aide, the drcdg~ being connocted in Une to a towing 'bar at

',' tbc end of each warp.

Further information on the design and \~on::;truction of finhing gear llaJ '.
. . 'be found in references 5 end 6..

4.' Conclusions
• 1lI' ...

.:e

. .

In this paper "a factual deacription has been presented of the bottom fiahi~
gears commonly used in cOl1llllercial fishingt the p~sical char~ct~risticsof '
these gears and the distribution of !ishing activityin the northern North ~

. ~ea.. The gears most ~ommcmly used in thi6 area are the smaller otter trawls.
and t.he seine net, hut the low momantttm of these light geara implies that
'thcir inUuenee in contact with exposed i.mbl'l'.arine instal.latioll8 ahould bc
limit~d to abrasive effecta. The most important ßear to be considcred ~
regarda aheck and point loading c!fects on pipelines i6 undoubtedl,· the hcavy
otter trawl as uaed b,. veesels largel' thzo..n 800 lIP. The momel'ltum of a heo.vy
be&l1 trawl is v.lso B~~bstantial, but this gear is seldom uaod in the northern
North Sea..

Thl) erfacts 01' f"ishing activities on pipelines nre currently b~ing
investi8'l\ted under a research programme ;.Iith i.nternational support.. Should
it be fOUnd that Buch effects are significant, the alternative courses 01'
action Wllich may be considered in order tc overcorne or at least to reduce thc
problem ""ould include (1) the improvement of pipeline trenchin;; techniq\:.es •

. .(2) the strenger constructicn cf pipelines and cspecially cf the ceating,
material, (:,) the modification of finhing gear and (4) thc restrietion cf fishiog
activities arourid pipeline routcs.

5. Acknowledßem~pt

The authors wich to thank Miss A M Shanks for her a~sistimce and advice in
eonnect1on with the statistical data presented in this report.

6. Mefercncco

1. Gjorsvik; O. and Gjeldsen~ S.P. 1974. Influence of bottom trawl gear
on submarine pipelines, phase I, VHL. Report l~o. 1'. .. 7402..?.

2. Gjorsvik, 0., Gjeldsen, S.P. and Tekle, '1'. 197.5.. Infiuence of bcttom
trawl ßcar on subolarine pipelines, phase 111, field COfits~ V1IL Report
No.!'". 75077.

3. FAO 1974. Otterboard desicn and pcrforma."1ce.. Fishing Manu~~ publia.'ed
by thc Food and Agriculture Orß'anisation of the United Nations.

l~. leES 1974.. Survey of finh resourceo in the N~)rtbeast Atlantie.. ICF,S
Co-operative Research Report No. 37.

5. FAO 1972. FAO catalogue 01' iishing gear designs, publishcd by the Food
Md Agriculture Orzanisation ei thc United Nations.

6~ Nedelec I C_ 1975.. }"AO catalogue of srnall scale fishing ge:ar. Fishing
News (Books) Ltd•

9

..



Industrial specien

Norway pout 26582 . 24.%30 360869 633081

Sandeel 1320.5 99023 33282 145510

e . Total industrial 39787 }44653 394151 778591
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Figure I • The part of the North Sea consideied in this paper. The solid
black line indicates leES area IVa for which certain statistics
are quoted.
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Total Hotu's:

612609

:b"'i~\lre 1(a). Total U.1:. hours fishing l)y oLter trm!l'
;lud oeinn (c:xclnd:tnG nhel1.!i~h GC:'-.a's)
in 197;)•
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Small vessels

Upper snd lower numbers
relate to HP rangeß:-

+0.1-800
<+00

Tt'ts,l hours:-

9J~3qlq

J8130Q

•

•
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Figura J.". lIours fishing by otter trawl in 1975.

Upper and lower numbers
relate to HP ranges:-

I~' -:tOOO
'B01-12.00

Tutal hourg:-

3-1--!i3
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SItlall v.essels

. UFper and lower number s
relate to HP ranges:-

401-800
<+00

Total hours~-

"QQ59
Aoqll-I~

Larse vesse.l s

Upper and lower numbers
relate to HP ranges:-

11.01-;200()
80/-12.00

Total hours:-

3338
8179
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(1) less than 400, (2) 401 - 800~ (3) 801 - 1200 and
(4) 1201 - 2000.
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