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Scrmaire

Les stetistiques portent .sur les opfrations des pScheries sont présentfes
pour les engins de péche les plus lourds et plus coursmment employés pour
1la prise des poissons démersaux. Dans le cas des chaluts 8 panneaux, les
efforts des pécheries ont &t€ analysés selon la puissance du navire
remorquewr. Les forces de remorquage et la géom@trie de ces engins est
d8crite et en &tablissant un rapport entre ces caractéristiques et les
données relatives aux efforts de péche, on obtient une base permettant
de calculer la probabilité et la s8vErité des chocs entre les engins de
péche et les installations sous-marines comme, par exemple, 1es sections
de pipe-lines =xpos€es,
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FISHING ACTIVITIES IN THE NORTHERN NORTH SEA RELEVANT TO THE SAFETY OF
: UNDERWATER PIPELINES oo

by
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Flshlng effort stat1st1cs are presented for the heav1er and more commonly used ’
demersal flshlng gears. In the case of otter trawls, fishing effort has been
analysed accordlng to the power of the towing vessel. The towing forces

and geometry of these gears are described, and relatlng these features to the .
flshlng effort data provzdes a basis for calculatlng the probabxllty and
severity of 1mpacts between fishing gear and underwater 1nstallat10ns such as
exposed seotlons of pipeline.

“-- 1. Introductlon

The extractzon of oil and gas from the North, Sea has led to the installation

. of wany permanent structures such as productlon platforms, suspended well heads

-and submarlne pipelines. The North Sea is perhaps more 1ntensmvely fished than
any other area of comparable size, and where there is flshzng act1v1ty in the
vxclnlty of a structure which protrudes from the sea bed there is a posszbllity
‘of impacts by the demersal types of flshing gear which operate in contact with
the sea bed. The pOSSiblllty of damage to submarine structures in such
circumstances has 1mportant consequences not only because maintenance work on
underwater 1nstallatzons is expenszve, but also there may be a pollutlon
danger, for example if cll were to leak from a damaged plpellne. Moreover,
submarine structures. present an additional hazard to fishermen who must take.
“into account the cost of gear damage in deciding where and when to fish.

~ Around productlon platforms there is of course a statutory safety zone
of radius 500 metres which vessels are prohlblted from enterlng except in
certain c1rcumstances, and in any case platforms are v1s1ble on the surface so
that it is not difficult to avoid them. There are numerous suspended well heads,
but each one presents an obstruction at only one point, and the main requirement
is that sufficient details of well head locations should be prerided so.that
fishermen can avoid them as they would other known obstructions such as wrecks.
As an additional safeguard suspended well heads are normally buoyed.

Plpelines give rise to a rather different problem, since they often run
for long distances to eonnect oil fields with shore terminals and there is no
surface indication that a pipeline is present except for: shortlengths associated
with platforms and shore terminals. However, the current practlce is to attempt
the burying of all plpelines by excaVating a trench around the pipe after the
laylng operation. Even the heaviest trawl gear should only penetrate soft
ground to a matter of inches and hard ground not at all, so there should be
no complications about fishing over the route of a completely buried pipeline,
but unfortunately the presence of rock outcrops or certain so;l types can
prevent complete burial of a pipeline. These difficulties seem to be more
prevalent in the northern parts of the North Sea where it is generally accepted
that some pipeline. sections cannot be buried and consequently these sections
are liable to be hit by fishing gears. It is important therefore for the
fishing. 1ndustry to have information about the routes of submarlne pipelines and
particularly of those sections which cannot be buried.
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; The kind of damage which may occur when a flshlng gear strikes a plpellne
is not con31dered here, but see Ggorsvik et al 1974 and 1975. The "intention

in this paper is to.catalogue the more important types of gear, their mechanical
characteristics and the extent of their use in the northern North Sea as a basis
for considering the safety of exposed plpellne sections.

) It is suggested that readers who are not famlllar w1th the termlnology
of fishing techniques should first read section 3 whlch includes some basic
information on this topic.

2. Distribution of Fishing Activity

In con;unctlon with the physlcal characteristics of gear the amount of flshing
which goes on in the vicinity of plpelznes will determine the risk of damage
to these installations. .In this context the most relevant informatlon is the
number of vessel~hours spent actually flshing, that is to say excluding the
time spent steam1ng or on such activities as net mendlng, and the level of
flsnlng activity is diccussed below in terms of vessel fishing hours per year
accumulated within rectangles measurlng 1° of longitude by 4° latitude. The
area considcred in this report is that bounded by latitudes 57N and 62N,

and longitudes 55 and W (Figure 1).

The off:c;,l statistics from which these data have been extracted are
based on informatlon collected fronm sklppers at the end of each voyage. A
vessel may cover several rectangles durlng one voyage, but it is the practlce
to allocate all the fishing effort for one voyage to the one rectangle where
most time has been spent; so differences in detail between adjacent rectangles
may not be all that significant.

The total fishing effort by trawl and seine for 114 reglstered vessels flshlng
in the northern North Sea and landing at UK ports, is shown in Figure 1(a), but
the more detailed analysis presented in Figures 2-5, 7 and 8 relates only to UK
vessels landing in Scotland. However, the latter represents some 9#% of the
total UK fishing effort in the relevant area ds may be seen from a comparison of
Figure 1(a) with Figures 2 and 7, first deducting 39,134 hours from the Figure 2
total for shellflsh trawling whlch is not included in Flgure 1(a).

Of course the fishermen of many other nations operate in the northern North
Sea, and Table I, which has been derived from data published in the ICES Bulletin
Statxsthue, shows how the catches of the more important demersal species during
1975 were divided between the UK, other EEC countries and the rest of the
world respectively. It is evident from this table that the character of the UK.
flshery has been rather differvent from that of other countries through the
empha51s on catching fish for human consumptlon rather than the industrial
SPQCIeS whlch are used to produce animal feed or fertiliser.

The large quantltles caught in the industrial fisheries do not 1mply a
commensurate proportion of vessel fishlng hours, because the catch rates
relative to those when f;shlng for human consumptlon have to be much higher
for economic reasons. Sandeels and Norway pout are the only industrial species
fished signlficantly by bottom travl in the North Sea. The sandeel is confined
to sandy ground and fishable concentrations are typlcally found along the
edges of banks and the crests of submarine ridges, normally in shallow water
down to 40m depth. On the other hand, the Norway pout is most abundant in
depths from 100-200m (ref. 2). Both species are fished using an otter trawl
with small mesh netting and a llght ground rope. Nbrweglan and Danish vessels
in the small to medium size range, not exceeding 800 HP, are the most promlnent
- in the industrial fisheries. It nay be concluded that industrial fishing gear
being relatlvely light has less potentlal for damaglng plpellnes than the
heavier types of trawl which are used in the human consumption fisheries.

. In 1975 the UK share of demersal food fish production in the morthérn .
North Sea was 31%, but in view of fishing limit developments since that time it
may be that the current fishing effort in the North Sea by non EEC countries



will be at a lower level. FUrther, the landlngs data gmven in Table I include those
from Norwegian coastal fishorios which are not relevant to 011 productlon in the.

" British sector. It is reasonable to _assume, therefore, that an analy51s of UK flshlng
actxvxty (about which more detailed information is available) will be a good B
indication of the overall pattern in parts of the northern North Sea where plpellnes .
have been or are 1ntended to be laid. .

. The one exceptlon whlch should be mentloned is beam trawl flshlng The
heaviest beam trawls are used by Dutch and Belgman fishermen. Figure 6 shows the
fishing hours by Dutch and Belgian beanm trawlers in 1975, extracted from data kindly
Supplled by Dr de Groot of the lek51nst1tuut voor Vlsserlaonderzoek, Ijmuiden and it
can be seen that the activities of these vessels are confined to eastern parts of
the area under consideration. Beam trawllng is far more 51gn1f1cant in the southern
North Sea, and the fishing hours listed in Figure 6 represent only 0.%% of the total
flshlng effort by beam trawl in the whole North Sea.

, Fishlng is far from being a statlc bus1ness, and the pattern of fishlng activ1ty
is liable to vary from year to year accordlng to where fishermen see the best chance
of success. Added to the natural factors whlch 1nf1uence the avallablllty of fish,
there are many outstandlng questlons on the issue of fishing limits and on. quota '
regulatlons to conserve the stocks, go it is difficult to predict how fishing
patterns will develOp over the years ahead except to say that they will not be
constant. As far as bean trawllng is concerned, however,,thls method is used .
primarily in flshlng for sole and shrimp and from a consideération of the distribution
of these species there is nothzng to suggest that the level of beam trawling in the
northern North Sea is liable to increase.

~ The beam trawl has a considerable potentlal for damagzng p1pe11nes on account
of the high towing speeds comblned with the weight of gear but the otter trawl being
so much more w1dely used has more slgnxflcance in connectlon with the safety of
pipeline routes in the northern North Sea. TFor thls reason otter trawllng has been
considered in more detail as regards the engine power of towing vessels (Figures 2-4).
While different sizes of gear are used even on vessels of the same nominal horse
power, in general terms it is p0551b1e to correlate ranges of vessel HP with
correspondlng ranges of the size and weight of gear components.

Flgures 2 and 3 show the distribution of otter trawling in 19?5/?6 accordlng to
vessel HP, and Flgure L shows the division of total hours between heavy and light
trawls. Note the change in the vertical scale of Figure 4 to take account of the
preponderance of activity by vessels below 800 HP. During these two years, no
demersal fishlng time was recorded for UK vessels over 2000 HP in the northern Nbrth
Sea. Light trawls were used malnly by vessels under 400 HP and not at all by those
over 800 HP, while heavy groundrope gear was used mainly in the range 400-800 HP.
Comparlng 1975 with 1976, it can be seen that latterly there has been a reduction in
the average HP of trawllng veéssels; but otherw1se the pattern of act1v1ty shows the
same general features between the two years. The most intensive flshing was by the
smallest vessels’ worklng nainly inshore but also on a number of popular grounds
further out. .

A Flgure 5 shows ‘the hours flshing by demersal p\lr trawl in 19?6. Demersal
pair trawllng is maln?y used in the industrial fisheries by smaller vessels up to
Loo HP, but the larger vessels that normally palr trawl for herrlng (typlcally 600 HP
boats) may go for white fish when herrlng are scarce. This type of flshing is a
fairly recent development vhich is still on the increase and it is lmkely that the ‘
.total hours recorded fOr future years will be much hlgher.

 The seine net is used extensively throughout the northérn North Sea (Figure 7).
The total hours recorded for this method are slightly less than those for otter
trawling, but the seine net act1v1ty is the more evenly distributed by area..



" Scallap, Lreagxnb (Flvure 8) is only s;gnlficant in inshore aress around -

" the Shetland Islands.

_ 3.. Fzshlng Genrs used iﬁ'fhe North Sea Demerssl Fishsries

The 51nsle boat otter trawl and the Danish seine are the rr1nc1pal fxshlng

.methods currently used in the. hurth Sea. These methods each account for around

35% of the total fis shing, effort in the North Sea; but in terms of potentxal

_for damaging undorwater installations the otter trawl is the moxé significent

since it has heav;er components, in par*icular the otter boardg and groundrope.

-+ For this reason, otter trawls ars described below in rather more detail than
-are the other fighing methods. ' .

The demersal. pnir trawl. the shellfzsh dredse and the bean travl are thé
only other fishing methods which merit congzderatlan as regards their effects
on pipelines.

.wanIG Boat Otter Trawls

F;gure 9 ahows the configuratlon of an ¢tter trawl when it 1u flshing. ”he
horizontal opening of the net is maintained by the hydrodynamic and ground -
friction shear fo:ces acting upon the otter boards. while ths nt is cpened

'verolcally by the opposing action of the ground rope wezbht and the fioats

attached to the hea&l1ne.; The function of the bridle wires, apart from ccnnecting
the net to the otter boards. is to shepherd fich into the path of the net so

that the effective area fished bty the gear is rather greater than that covered

by the net alene. The length of the bridle may be between 30 and 110 m,

. depending on the type of fishing and the shorter bridies would be pre*erréd on

rough ground to reduce damege to the gear. As much us ?“% of the bridle 1ength

‘ way. be in grcund contact. The brzdles and legs together const 1tute the sweep .

system, and sometimes there is a more complzcated assembly of wlres relative
to the 1mple eyutem shown in Figure G, Hlth the aim of lncrea51ng the vertical
net opening. Some of the alternative uwecp systomg currently in use are
{llustrated in Figure 10, but mostly thesc veriations from the traditicnal
pattern are confined to vessels below 800 HP. The angle Letween the bridle
and the direction of tow will be in the range 10~30° acd the d;s»ance between
the otterboards will be 2 or 3 times the horlvontal cpening of the net.

. Hets

Trawls are conotructcd £rom a number of nettlng panels, laced on to ronnprtzng
ropes, and the mesh size 1nureascs section by section from the codend forwarde.
ertually 211 trawls are now made of synthetic thnes. the most pcpular heing
nylon and polythene. The forward the lower sections whcre the net is near 4
the ground are the most liable to damage from stomes or any other obstructions
on the ssa bed. Floats made of plastic or aluminium glloy are attached to the
headline, and to pravmde extra 1ift a kite made of wood or aluminium mesy be
used. occaslonally. This could be attached directly to the headline and tpper
nett;ng panel or it may be flown from a system of wires connected to the sweep
systen.

Gfouhdfopes'

" The different tyﬂcs of gruundrcpe tised with btth trawls are iliuafraﬁéd in.

Figure 11. OCnly vessclsbelow 800 IP would use the light rope rounded or
weighted fi bre types, while larger vesselsuse the spherical or cylindrical



bobbin groundropes to keep the gear hard on to the grownd. A heavy groundrope
suitable for vesselsin the 1000 HP to 1500 HP class would be typically 43 m -

-~ long (including the wing rubbers) with 53 cm diamcter spherical bobbins in -

the bosom but swaller (46 cm) bunt bebbins, and in air this groundrope assnmb1y 

would weigh more than a toii The bobbins and rubbers are strung on tc a number

of wire secticns comnected by shackles (Fig 12}, so that the breaking strai

of the groundrope should it catch on an underwate“ cbstacle will be determined
by the strength of this centrsl wirs. The groundrope wire diameter would -

be similar to that of the trawl warps, but the break:ng strainweuld be rather
less partly becauce of their shackle connections apd sometimes because old wire
tends to get used for groundropes.

While a bobbin grcundrope (or at ledst nhe besom sectxon) wlll alwa,s TuR
in firm contact with the sea bed, the effect of the bobbin dianeter is to keep
the lower netting panels clear of the ground to a corresponding extente. The
chance of a bobkin groundrope coning fast rather than riding over the tep of on
obstacle will depend upon. the dimensions of the latier relative to the hobhin
diamneter.

Wafps‘

‘The length of warp between the towing vessel and th2 otterbosrds is typically

33 times the water depth. No part of ths warp will be in ground coantact unless
& fault develops such s an otter toard falling on ito back. The warp will act
as a spring coupling, especiaxly in deep water whea there is more curvature
due to the we;ght of wire. This factor could be izportant in considering what
happens to a gear after it collides with a plpnllne. There will be more ;
elasticity in the ship/gear system when the warp is curved. When an ottertoard
strikes an obstacle, the initial impact force will ba too ghort in duration to

‘be influenced by any stretching of the warp, but per,zb*cnt forces cuch as

those which arisec when a gear slides along a pipe afier the initial impact will

depend upon water depthe.

Otterboards

Three main types of bottom running otterboard are used by European fishing
vesselu, as shown in Figure 12. The traditicnal wood and ¢ steel flat otterboard
is widely uscd b§ all ungs of flShlug vessel and the flat aovea of the board
ranges from 0.3 to 6.5m“. The size and weight of atterboard which a fisherman
will select will depend on a number of other factors apart from engine power,

in partlcular the age of the vessel and the type of net, so that in practice

2 range of otterboard sizes would be fournd on fishing vessels of the same nominal

horse power (Figures 13 and 14). Depending on size ithe flat otterboard may be

a simple.ccnstruétion, or ruggedly constructed of stout vak or -elm timbers, .
bound and strapved with iron bars, having stsel plates fastened on the back and
front of the lower planko and a heavy steel keel bolited or welded to the hottom
edge.

. The Vee boards are made entirely in steel and are used mainly by vessels
under 800 HP. They are less efficient spreading devices than flat hoards but
the hinged tob;ng bracket alloxs the Vee beard to xdde more easily over. ‘
obqtacles.‘ 5 largest size available conmerclally {appropriate for a 80O HP
vesscl) i55.5n° in area and weighs 822 kg.

. Oval otterboards are uued cnly on_ the larger trau;ers. They are rnde 05
wood and heavily protected with steel plateq. A 2500 HP vessel might use S



angle.

boards weil ghlng 1000 kg. &s far as the UK fleet is concerne d. ruuh vessels
operate in distant Waters, and they would seldom if ever fish i the North' Sca
‘except that the occasional tow may be made on pessage to other graundg. On:
the other hand, lsrpge vessels from eastern block countries do operate in the
North Sea and oval ottertoards are coamonxy used on RPusgian trawlers.

, Recently the French deuigned polyvalent otterboard has increas 1ngly*
been adopted by larger oontlnental and Humbers*d° based trawlers. ”hese are
cambered otterboards made entmre*y of steel and having an oval shaped perzmeter.'

The warp is connected to a towzng plate welded along the herizontal cestre line

on the froot face. Two short plates welded onto the rear of the back face
provxde connecting poxnts for the backstrops._ Polyvalent otterbeards ave
fztted with moveable ballast plates so that the total weight can be ad;usted
to suit fishlng condztions. Further 1nformatlon about . the matching ol otie

,board sxze to vesgel powar -will be found in reference 3.

General Parformanue

. The harizon 21 opening of a tradit;oual two panel nat typical of thoze used br

1200 HP véssels would be arcund 18 m,. and with 55 aweap lengtha the
corrpspondzng otterboards s°paaat10n would be. 55t The ncre modern nets sudh
as the Marine Laberatory four _panel trawl have some 20% more in the hc:iaontql
net opening but about the same otterboard seporation duec to a lower aweep attacV

‘ The attachment poxnts on an ottcrboard are arranyed to give an appr Opriate
angle between the plane of the board and the direction of tow, deponulng on the
otterboard type between 20 and 50°, ard the balance of the otterboard is auch
that it hicels outwards sc that the hydrodynamic force has a downward cozponent
which helps to keep the board on the greund. It should be enphasised that a
fishing gear is not a rigid structure and there will be blgnlflcant variation
of the geometrv and towing losds under the 1nr1uence of changlng ground contact

. conditions and the movement of the towing vessel. Conuequently the perfo*munce

flgureu quo»ed above should be - regarded merely a8 belng representative of the
range whzch will cccur in praCt10° even when comparing two vessels and g“ar
which are nomznaxly tho same. Bottom trawls arc towed at _speeds batween 3 and
S knots, depending on ground conditions and- the size of gear relative to vessel
P°W°ro .

The procedure adopted when the gear comos fast on an underwater obstructxon
is as follows. The ergine power is ecut as soon as thas sxtuatxon is detectca,

" but due to the momentum of the vessel the varp loads jncrease dra~t1cally s

the ship decelerates although the winches should w11p when the load riseg to
about 15 tons.  Assuming that at least one warp remains intact, the werps are
vound in until tight with the vessel vertlcally above the obstructlon. The
ship max be manoeuvred to try freeing the geer by pull ng from a dirsction
oppasite to that of the orxgxual tqw, and during these operaf&cns the pull cn
the obstruction could rise to the maximum ‘oading for the wxnch. Only a3 & -
last resort would the warp be cut to free ihe vessel.

Demersal Paif Roat Trawls
In dcmersal paxr trawlzng no clterboards are used; snd the net mouth is held

cpen by the two towxng vesssls maznta;nlng station some distance apart. The
rets are sxmxlar to those used for s;ngle boat dems srsal trawling with either

. two pansls or more often four panels and of size to match the combined towing



bover of the two veasels. Generally a lxbht ground Tope i used; 1t ia vnusual
to use heavy Lobbins but hollow free~flood1ng pla»txc bobbins tLrCauPd on wire
orhchain may be employed, or c¢hain may be hung in biteo from a fibre grcund
rope.‘ Chain may elso be uscd for part or all of the lower legs tcgether with

" " cne or two weights ue;gh;ng up to 200 kg each to hold the lower leg im ground
,contact. The warp length is lcnger than that used in sipgle boat trawling and

it may be as much as twelve times the water depth with a ccngldernble part of
the warp length in ground contact to herd fish into the path of the nst.

Béam Tr:iwls

The bean trawl is used wainly by Dutch vesselsin the cole fisherxes of tho
southern North Sea. At the present time however, thers is 1littls beam trawling -
activity in the northern North Seoa and cnly a brief description of the gear and
method will be given hare.

. The heaviest beam trawl in current use (rig 15) couprises a fuanel. shaped
net attached to a tubular steel beam that spans and in welded ontc two steel
runners called trawl-heads. The trawl heads are bent to snape and have a heavy
steel shoe walded to the underside. Rings or drilleﬁ brackets are welded to
the front of the trawl head to facilitate shackle comnection of the towing
bridles. Prevision is made fcr connecting a namber of tickler chains between
the tfawl heads. The beasm, which may be up to 12a iong is usually made in
three scctions, the outer‘sec?;onu socketed to the middle sectzcn. the sectiona ‘
being held together by the in-pull component of the tersion in the towing bridles.

' The net, though similar in shape to an otter trawl ususlly has fewer
divxslons and the belly often is much more deeply shaped to arcomegqte the
array. of tlckler choins in front of the groundrope. No floats are used on the
headline. It is attached along the length of the beaw =nd back of the trawl-
heads. The groundrope, which may consist of small rollers or rubber disecs on
wire, bare chain or lead-weighted fibre rope, is attached %o the freat of the
belly and behind the trawl heads. The length of the beam and hexght of the

. trawl-heads determine the dimensions of the net mouth area and no ottsrboards

are requlred to hold it open. The combined wexght of team and trawl heads
ranges frem 1000 kg - 7000 kg. Modern beam travlers are purygse built fer
towing two beam trawls simultancously and they rauge in power from LOO HP to

" over 1200 IIP. The vessels are fitted with two pivoted besus, cne eack sxde,

which, when lowered for trawling provide low p"orzle outboar& toving points for

the gear:

Seine Net ting

In seine netting two long lengths of rope with a dreg net between thuir seaward
ends are set on the seabed from the vessel to surround & large area wherc there
are know to be fish (Fig 16). The ropes are then bauled simultancously to
urag the net back to the vessel whilst the vessel ia utat1onary or Jjust kaeping
way. Haulzng power therefore is the more irpcrtant parameter to which ths
fishing gear is matched rather than the engine power. The nets ccncmst of a
funnel shaped bag with codend and either long or short wings. They may have
two panels or four panels. Floats arc attached to the headllna and the ground-
rope may be a lead-weighted fibre rope or combination wire and fibre rope with

" free-flooding plastic spherical bobblns threaded on. Sweeps ronge in length

up . to 55 m. The dan lenos, one on each side, may be short wooden poles,
ballasted with iron at their lower end, wood hocps or llght triangnlsr metal



frames. The ropeo are mada of mwnll1a er synthetic fibres; or a mixture of

* both, and range in dzameter from 18am to LSmm and dupen 1ﬁg ou sea bed conditions.

From four to twelve coils of rope 3czned end to end may be used on each side,
and the length of a standard coil is 22Cm. Seine net vessels vauge in length
from 12 to 72 m. A :

' '}’iethod

When flsh are.located the vessel stesnms away for some distance depending on

'grcund and sea conditions snd the extent of the fish concentration. A marker

buoy with flag (thz Qan) is attached to the free ond of the first rope then

dropped over the side. The vessel row steams arcund che side of the pos*txon
where the fish have been located, paying out rope as it goes. When the veszel
has passed the fish it moves across to shoot the net behlnd the fish (rela*lye
to the dan). The vessel then heads back to the dsn, payingz out the remaxn*ng

.‘coils of rope.. By the time the gear has been set aud the dan has been picked

up and to retrieve the Iirst rope, nearly all the length of rope on each side
has sunk to the sea bed. .

. Both ropes are ‘thea houled simultaneously, slowl ¥y at first, tha ropes
herding fich towards the path of the net as they close. - When the ropes ave
about halfWay closed, as ceen from the vessel, “hauling speed is increased and
vhen thcy sre scen to be nearly closed they are then fast hauled until the net
is up to the vesssl. The load in the ropss rarely exceed % ton. This method
of seine nettxng is often called Fly Dragging. In the alternative Anchor
Selnlng technlque the marker buoy is snchored and when the vessel returns to it,
after 5°ttins the gear, the vessel is made fast to the anchor rope which then

. holds the vessel against the pull of the gear whilst hauling ig in progress.

Shellfish Dredges

In the northern North Sca dredges are used for catching scallops and queens;

msinly in coastal waters round the Shetlands and to a much lesser extant off ‘
Orkney. Figure 18 shovs a typical drcdge.( It is made of stael and consists of
a ruggodly constructed tr;angular frame with the cape forged into a towing ring
and the centre and side members oxtended beyond the base and bent such that a
tooth bearing bar rakes the sea bed when the dredge is towed: The length of

.the tooth bar varies from 1.2m to 1.9m. The teeth are spaced approximately

100 tm between centres and protrude sbout 65 mm below the bar. A belly mada
of steel rings linked together is secured behind the tooth bar and a cover rade
of h°av3 synthetic fibre usually of polyethylene is joined to the sides and
back of the helly asnd carried forward to the base of the frame to form a Lag
in which the catch is retained. The tolal weight of the dredge varies frcm

S0 kg to 100 kg. A recent innovation is the use of shack absorbing springs

to commect the tooth~bar to the frame. :

In deep water a reversible type of dredge can be used. It is fitted with
two opposing tooth~bars 50 that the dr=dge will fish either way up.

Arothor type of dredge has been d951gned apehxflcally fbr catahmng queens.
It consists of a low profile oblong steel box frame with ruoners zncnrporated
at each end. A chain bag is fittecd behind the frame. It has no tooth-bar and
no triangular fore frame. Towing chains are used instead of the latter.

Dredges are mainly worked by vessels ranging 1n lenbth from 6m to 2lm and
recantly even larger vessels have been dredging for scailops and queens. The




- smallest V“Suﬁl& maJ tow one or two dredges and more powerful vegsela up to thren

dredges from each side, the dredge being cozmnocted in line to a towing bar at

.vthc end of each warp.

FTurther information on the design and construction of flohlng gear may .

‘be round in references 5 end 6.

4;: Ccnclusiens

In thxs paper ‘& factual descrxpt;on hau been presented of the bottom fxsrlng

3ears commonly used in commercial fishing, the physical characteristics of -
these gears and the distribution of fishing activity in the northern North

.Sea. The gears most commonly used in this area are the smaller otter trawls

and the seine net, but the low momentunm of these light gears implies that

‘their influence in cuntact with exposed submarine installastions should be

limited to abrasive effects. The most important gear to be concidered as
regards shock and point loading effects on pipelines is undoubtedly the heavy
otter travwl a=s used by veessels larger than 800 HP. The momentum of a heavy
bear trewl is slso substantial, but this gear is seldox used in the northern
North Sea.

The effects of f;sh;ng actxvztzeu on pipellnes are currently ba;ng
1nvestigated under & research programme with intcrnational support. Sheuld
it be found that such effects are significant, the alternative courses of
action which may be ctonsidered in order to overcceme or at least to reduce the
problem wonld include (1) the improvement of pipeline trenching technigues,

..{2) the stronger constructicn of pipelines and especially of the coating,

material, {3) the modification of fishing gear and (4) the restriction of fishing
activities around pipeline routes.
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" Pable I. 1975 landings from ICES Arez IVa {northern Noerth Sea), for
demersal species which ave mainly caught by trawl or seine.
A1l figures are in metric tons, nominal live weight.

UK  Rest of  Other Total

oty " Countries

gumag consuﬁption

species

Cod | mEer 10973 6203 | sh5E7
Haddock ' 52584 26259 29143 107956
Saithe- : ‘ 11651 30009 142638 184298
Whiting 23507 h3gha 2877 70726
‘Flabfish = ] 6993 1161 323 8477
Dogfish . 5736 211 11580 17527
Shellfish 1510 1343 hay 3350
Total 139742 113898 193231 446871
FIndustrial species

Norway pout : 26582 - 245630 360869 T 633081
Sandeel ~ 13205 99023 33282 145510
‘Total industrial 39787 3463 394151 778591
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FIGURE 1S,

THE DUTCH BEAM TRAWL
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SHELL-FISH DREDGE



