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Introdu ction

This report examines the ‘dangers’ of bottom trawling, particularly with respect to the Baltic Sea. The
BBC English Dictionary 1993 d@fines danger as the possibility for harm, hut and killing. Although it
is reaognized that fishing must cach and kill fish and shellfish, the dangers of bottom trawling cannot
be divorced from unwanted impads on the commercial fishery resources they are deployed to catch,
particularly when trawl design, use and ineffective regulation are implicit to a large extent in
overfishing of the key target stocks. As a goal of fisheries management today is to create sustainable
fisheries in sustainable ecosystems, including respond appropriately to important environmental and
biodiversity concerns (IMM 97; OSPAR 2000; NSC 2002) highlighted in the anticipated reform of the
European Community’s Common Fisheries Policy, the dangers of bottom trawling also include their
wider emsystem impads. In considering these aspeds, it is also important to gain an estimate of the
location and magnitude of bottom trawling in the Batic Sea as well as which national fleets are
involved. Additionally, adions are needed to reduce bottom trawl impads. This report aims to provide
information on these issues.

Demersal fisheries: Declining stocks and overfishing

In the Baltic Sea, demersal’ fish (also called groundish) stocks have traditionally provided the
eoonamicdly most important catches for human consumption. These demersal stocks are dominated
by cod (Gadus morhua) and several flatfish species, which form the target of fisheries that today are
generally conducted with fishing fleets of larger vessals. However, at the beginning of the 20" century,
there was only a limited exploitation d cod in the Baltic Sea and the annual catch by the mid-1930s
was lessthan 8 000 tonnes. The fishing mostly occurred from quite small vessls deploying passve
geas such as long-lines, set-nets, and small seines towed in shallow waters. The introduction o more
efficient gea from abou the 1930s onwards, such as the otter trawl and the Danish seine, resulted in a
continual increase in landings. This undoubtedly had consequences for the fish stocks, benthic fauna
and associated habitats, especially when new trawl developments (e.g. rigging and ground gea)
increased catchability and accessto new fishing grounds. From the 1950's until 1978 the landings
varied between 120000-180000 tonnes, before increasing to a pedk of nearly 450000 tonnes in the
mid-198Gs. This surge in fisheries exploitation also attracted vessls from other Baltic fisheries and
from fleets normally operating outside the Baltic region (Bagge et al. 1994). Thereafter, the nominal
cach steaily declined by 1992 to abou 50000 tonnes and hes varied since then around 100 000
tonres (ICES 2003).

Currently, bottom trawls, and to a much lesser extent Danish seines, are the main mobil e fishing geas
used to catch demersal fish in the region (ICES 2000, 2003). Since the 1990s, cod have accounted
for about 88% of the annual landings taken from demersal stocks, and currently the dominant share
(ca 60%) of the total cod catches taken in the Baltic Seais by bottom trawls (ICES 2003)). Thus, the
overcgpecity of the bottom trawling fleet, together with substantial problems with the inherent design
and functioning of the bottom trawls deployed is the major contributor to the overfishing of the
demersal fish stocks in the Baltic Sea(ICES 2003).

As a result of management failures that have becme more pronounced over the last 20 yeas, the
stock size of Baltic Sea d reached its lowest level onrecord in 199 and levels since then have been
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close to this historic minimum. The dfective fishing effort, and thus the resulting fishing mortality®,
exerted onthe ad stocks have been increasing since the 1980s. As aresult, the Baltic Sea wod stocks
have been in a prolonged state of over-exploitation and decline, and the stock situation of both the
eastern Baltic ood stock (i.e. east of Bornham) and the western Baltic cod stock (west of Bornhdm)
have been ‘ outside safe biological limits' (i.e. outside the reference points for a sustainable fishery) for
many yeas (Hansson 2001; ICES 2003). In recant yeas, catches from the eastern Baltic stock have
acounted for about 66% of the total cod landings (ICES 2003). Although fleet capacity and fishing
effort directed at the cod stocks have been reduced to some extent, the fishing mortality has actually
increased as the biomass of the stocks dedined by more than the reduction in fleet capacity (ICES
200(). Thus, stock remvery can hardly be epected with the present exploitation pettern and
tendency for fishing mortality to increase (ICES 200@).

For statisticd and management recommendation purposes, the Baltic Sea has been divided into a
number of sub-divisions (Fig. 1) by the International Council for the Exploration d the Sea(ICES).

Figure 1. ICES sub-divisions in the Baltic Sea. 21 Kattegat; 22: Bdt Sea; 23: Sourd; 24: Baltic —
West of Bornholm; 25: Souhern Coastal Baltic — West; 26: Saithern Coastal Baltic — East; 27: West
of Gotland; 28: Gulf of Riga; 29: Archipelago Sa; 30: Sauthern Bothnian Bay, 31: Northern
Bothnian Bay; 32: Gulf of Finland. NB: small statistical redandes occur within the sub-divisions.

ICES provides <ientific information and advice on the management of fisheries, the marine
environment and its associated emsystems to its member courtries and international regulatory
commissons. In the Batic Sea the ICES Advisory Committee on Fishery Management (ACFM)
provides annual scientific management advice for the individual benefit of the castal countries

2 A measure of the adivity of fishing vessls related, for example, to numbers of vessels, fishing hours or fishing
power of vessels. In bottom trawl fisheries, fishing intensity is often expressed as fishing eff ort per unit areaof
sedbed.
% The proportion of the stock or population that is kill ed by fishing. Fishing mortality can be expressed asa
‘fishing mortality rate' or likelihoodthat afish will die & any instancein time.
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(Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland, Rusda, Sweden) as well as the
Baltic Sea Fishery Commisson (IBSFC). Unfortunately there has been a general ladk of political and
management will over the last 20 yeas to follow, in an effective and timely manner, the ICES advice
for reducing total alowable atches (TACs) and fishing effort directed at cod, and to establish
operative reavery plansfor rebuilding severely depleted stocks.

Bottom trawls and their environmental impacts

Trawl developments

By far the most common mobile bottom fishing gea used today in the Baltic Seais the otter trawl
(Fig. 2), whose target species are demersd fish, primarily cod and to a lesser extent flatfish. In ICES
sub-division 21 (Kattegat), onthe elge of the North Seg otter trawls modified and rigged to target
pink shrimp (Panddus borealis) and prawns (Nephrops norvegicus) are used. Although there has been
atrendin some other northern European seas (e.g. North Seg for beam trawlsto replace otter trawlsin
fisheries for flatfish and sand shrimp (Crangon crangor) (Lindeboam & de Groot 1998), bean trawls
are not used in the Baltic Sea.

Figure 2. An otter trawl showing some of the main comporents in its design (after Lindeboan & de
Groot 1998).

Otter trawl fishers attempt to achieve & great a cdch as possible for their effort and to capture
anything that is legally marketable and available in the path of the trawl (Laevastu & Favourite 1988).
The otter trawls used in the Baltic Sea «ist in a variety of sizes and designs (Tschernij & Suuronen
2002. However, they are al cone-shaped meshed nets that have been designed to be towed along the
seabed. They take their name from the rectangular trawl “doars or “otter boards that pull the wings of

the net apart and ke the mouth of the net open haizontaly during towing. There are numerous
different trawl doors in use, but they are large and heavy structures of steel, or wood and iron,
weighted ontheir base by a protective iron shoe. A groundrope & the mouth of the trawl consisting of
rope rounded wire or chain, dften fitted with whed-like 20-50 cm "bobkins and/or rubber discsin the
central part to aid rolling, provides good contact with the bottom. Although raising the ground-rope
from the bottom reduces the by-catch and subsequent discards of unwanted benthic animals, thisis not
practicd asthe higher the ground-rope the greater the number of fish that escape under it. The vertical
opening is maintained by weights on the bottom and floats on the top. The towing bridles together
with the wings and meshed panels of the net funnd fish into the net and along into the end of the bag-
like codendin which the fish are trapped. The contact of the otter boards and the ground rope with the
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bottom, as well as the water turbulence behind the boards, generate a ¢oud o mud and sand that,
together with the noise aeded, leals to a herding effed of the fish into the net (Lindeboom & de
Groat 1998). Depending on the bottom condtions, ore or more “tickler' chains may be used to raise
fish from the bottom. Otter trawls are most frequently towed over relatively flat soft-bottoms, but can
also be towed over relatively rough bdtoms (e.g. bouders) when fitted with “rock-hopper' gear.
Today, the Batic cod demersal fishery onrocky slopes demands a very heavy and special construction
to prevent gea damage and reduce the escape of fish beneath the trawl: the free space left between the
rubber discs has been decreasing since the 198Gs and currently averages 10 cm, and bobbins have
bemme uselesson hard bottoms and frequently totally removed (Tschernij & Suuronen 20QR).

Since the start of trawling in the Baltic Sea, a general trend of escalating engine power and size of
fishing vesls has al owed an increasing development in the weight, dimensions and construction of
otter trawls that has made it possible for them to fish with increasing effect and impurity in more
uneven bdtom terrains. Since the mid-198Gs, rock-hopper gea, consisting of sonar souncers and
madhinery to raise nets over obstacles, has permitted batom trawls to be guided into fishing areas that
previoudy were inaccessible. Furthermore, GPS (Global Positioning Systems), advanced
echosoundng and sonar, and videoplotting, have recently become standard equipment on many
trawlers and have provided opportunities to fish more accurately and made previously dangerous or
unreachable grounds fishable. As aresult, physically undsturbed areas of seabed have become rarein
areas that have been substantially fished by bottom trawls. These techndogicd developments have
made the impad of bottom trawl fisheries bath ontarget species and on the rest of the ecosystem more
widespread than before (Lindeboam & de Groot 1998).

Otter trawls are, owing to their inherent construction characteristics, notorioudy poa at selecting
between the target fish spedes, and the sizes of the individuals of these that should be retained, and
nontarget species. Thus, these limitations frequently result in their use being associated with
substantial amourts of by-cach® and dscards’.

Part of this problem is due to most of the fish that are directly in front of the trawl—and are unable to
evade the large opening—swimming adively and/or being driven along the midd e length of the net
until they are exhausted and eventually finish in the cod end. Althowgh there is alarge mesh size in the
wings and a substantial portion d the front part of the trawl net, the sharp angle of attad of the
meshes during towing results in the retention of most of the fish and other animals entering the mouth.
In traditionally designed trawls, most of the selectivity occurs in the aod-end. Unfortunately, the long
duration of commercial trawl tows (upto 10hrs or more), together with exhaustion and damage to the
fish as it passes along the trawl and is concentrated and compaded with other fish in the @d end,
results in limited escape of yourger under-sized fish through the cod-end meshes, and reduced
survival of escapees. The majority of the under-sized fish in the cod end are typically dead when
hauled ondedk at the end d the tow, and the under-sized fish are sorted ou and discarded at sea. The
poar size selectivity of the trawl can result in the discarded by-catch of undersized cod acmunting for
up to about 20% by number and 6% by weight of the total fish cach (Tschernij & Suuronen 20@).
Discards increase the mortality caused by afishery (ICES 2003H).

The Baltic Sea demersal cod fishery is largely based onrecruiting yea classes, and dscarding is
substantial (ICES 2003). Technical measures, primarily intended to improve the seledivity of trawl
fisheries—and thereby reduce the by-catch and dscarding of young cod—were introduced by the 2002
IBSFC Fishery Rules requiring either an increase in the minimum mesh size ( 130 mm) in the cod end
of ordinary trawls or the use of BACOMA exit windows in modified trawls (Tschernij & Suuronen
2002. However, ICES (2003)) has warned that technical manipulations of the gear are being used to
negate their effediveness, and duing the ealy part of 2003 there have been consistent reports from
the fishing industry of high discards of cod, which are below the minimum landing size. The retention
(i.e. reduced selectivity) of these small cod by the gear is not consistent with the experimentally
estimated selectivity charaderistics of the new trawl geas. The reports indicate that the selectivity is

* The part of the cach that is made up of marine organisms that are not the primary target of the fishing effort.
This may include — depending on the fishing gea used — bdh unwanted commercial spedes as well as non-
target (i.e. non-commercial spedes of fish, benthos, seabirds and marine mammals)
® The part of the cdch that is returned to the sea @ a result of legal, economic or personal reasons
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being reduced either by fishing with the BACOMA gea with the escgpe windows roped shut, or
fishing with the diamond mesh equivalent using thick, inflexible twine so that the meshes remain
closed. It has been concluded that the dhange in gear regulations has not improved the effedive
selectivity of the geas, and it may even have made the geas less selective, due to horrcompliance by
the fishing industry. ICES (2003) has reiterated that gea regulations sould not be used as a
substitute for reduction in fishing mortality, i.e. by reducing fishing effort.

Traditionally, modifying battom trawling gea to enable greder catches of the target fish and shellfish
has resulted in the subsequent increase in the by-catch of non-target invertebrates and fish (Lindeboom
& de Groat 199). Althowgh nets have been refined to reduce the by-catch of nontarget and
undersized fish species, little progress has been made in reducing the by-caich and subsequent discards
of invertebrate benthic spedes (Nilsen et al. 20().

As aresult of the variability of trawl sizes, constructions, designs, and riggings, and the engine power
of the fishing vessels, the atching properties of different fleets vary. Today over 70% of the active
fleet in the Baltic Seaare side trawlers, bu almost al new vessls are stern trawlers. A common vess
size today in the bottom trawli ng fleets fishing in the Baltic Seais 16-18 m length overall (LO), with
an engine of 200250 KW, but some reach abou 30 m LO and 750KW (Lindebo 2001; Tscherni &
Suuronen 20@®). The otter boards used dften range from abou 250-500 kg or more eaf, and the
horizontal opening between the otter boards often lies from 1520 m.

Impacts of bottom trawls on the seabed and bottom habitats and
communities

Marine emsystems can be affected by fishing adivities in several ways (ICES 200, 2003,
including:

1. Mortality eff ects onthe abundance and composition d the target fish and shellfish populations
(e.g. number of cod in aparticular stock, their size distribution and their genetic make-up);

2. By-cach and discard related mortality effeds on the ébundance and compasition of the non

target populations, including under-sized individuals of commercia fish and shellfish

popuations, and populations of non-commercia fish, benthic invertebrates, seabirds, and

marine mammals;

Alterations to the seabed and assciated habitats of bottom living fish and invertebrates;

Changes in the structure, function and integrity of ecosystems, including effects on the food

web and multispecies predator prey relationships.

W

Point 1 has historicdly been the main focus of fisheries management, whil e the new ecosystem-based
fisheries management also aims to focus on the other 3 points in order to creae sustainable fisheriesin
sustainable ecosystems.

As an intensive and widespread fishing activity, batom trawling in the Baltic Seahas made various
contributions to the above-mentioned points. These include: a) the overfishing of cod, the main
demersal target species, causing the stocks to be outside safe biological limits, b) depleted stocks of
cod have reduced the predation onthe stocks of small pelagic fish (e.g. herring and sprat) and allowed
expansion d pelagic andindustria fisheries, and c) the decreased abundance of larger fish has resulted
in a shift towards gnaller fish communities (ICES 2000, Hopkins et al. 2001).

Numerous recent reviews (e.g. Lindeboan & de Groot 1998; Jennings & Kaiser 1998; Watling &
Norse 1998; Hall 199; ICES 2000k Nilsen et al. 2002 Ojavee 20(2; Huse et al. 2003; Thrush &
Dayton 2002 of the impads of bottom trawling have reagnized the following basic and wiquitous
effeds prevalent in continental shelf seas that have experienced intense levels of fishing effort:

Eff ects on hebitats’: removal of major physical features, reduction of structural biota, reductionin
habitat complexity, changesin seafloor structure;

® Habitat: the placewhere an organism lives, as charaderized by the physicd feaures. Particular animal and
plant spedes and communiti es depend on spedfic habitat charaderistics.
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Eff ects on species: reduction in geographic range, decrease in species with low turn-over rates,
changes in relative aundance of species, fragile species more affeded, surfaceliving species
more dfected than burrowing species, sub-lethal effects on individuas, increase in species with
high turn-over rates, increase in scavenger populations.

The conservation of habitats is a precondition for conserving the species that are sssociated with and
depend on the habitats for their viability (Nilsen et al. 20@®). Degradation, fragmentation and
eventually complete loss of habitat caused by physical dteration (e.g. batom trawling) as well as
water quality impairment (e.g. pdlution including eutrophication) represent the most serious threats to
marine biodiversity, especidly if contiguous but different habitats forming landscape diversity are lost
(GESAMP 1997).

Otter trawls used to catch species that live on or near to the bottom are designed to maximize contact
with the seabed and scrape, scour and plough the seabed. Impads result from the heary trawl doors
digging into the bottom sediment (e.g. mud and sand) and crashing into hard structures. Additiondly,
substantial abrasion d the bottom may be generated by the groundrope fitted with weighty boblins
and rubber discs, and the belly and cod end of the trawl, especially when the latter becomes heavy
with fish and even rocks and boulders. Thus, trawling degrades and reduces the cmmplexity of seebed
substrates and structures that form essential habitats, and also kills and injures bottom living and
feeding species of invertebrates and fish, which either passinto the net or are left behind in the trawl
path after it has passed. The impads often cause severe and long-lasting effects on hottom
communiti es, particularly where the return intervalBthe time between consecutive trawling eventsbis
shorter than the time it takes for the disturbed and degraded habitat with its impaded communiti es to
recover (Watling & Norse 1998). In particular, slow growing spedes of bottom fish with low
feaundity (e.g. rays, skates and sharks) are particularly prone to local extinction from bottom trawling,
even at relatively low levels of fishing mortality (Nilsen et al. 20@). Many marine species, including
juvenile fish, use rock-based and biogenic’ structures as refuges to avoid predation, so degradation and
lossof these structures by battom trawls may contribute to the decline of demersal fish stocks.

The effects of bottom trawling have been compared with the @nsequences of major terrestria
disturbances such as agricultural ploughing and forest clearcutting in reducing biodiversity, and
converting ecosystems dominated by disturbance-intolerant equilibrium species to ones dominated by
disturbance-tolerant opportunistic species (Watling & Norse 199; Thrush & Dayton 20@).

Numerous reviews, including quite cntemporary ones, of the effects of bottom trawling tend to
reiterate that otter trawl doors have only a limited ability to dig into soft bottom substrates (e.g. - 20
cm). However, recent studies (Lundélv & Jonsson 2M1; Andersson & Jonson 20@B) using ROV®-
mourted video-camera and side scanning sonar in Swedish areas of ICES sub-division 21and 25have
shown images of substantial trawl doa impads over most of the investigated areas including many
rocky areas, and in numerous cases their imprints in muddy bottoms at about 60 m were between 0.5
1.0 m deg and 1.01.5 m wide dong direction of the tow (Fig. 3. Thus, the impads of otter trawl
doarson oth benthic surface living and burowing invertebrates has probably been underestimated in
many ealier reviews.

The serious combined effeds of bottom trawling and eutrophication have been focused on in severa
semi-enclosed seas, including the Baltic Sea and the North Sea Since about the beginning of the 20"
century, human-caused physicd impads (e.g. mortality and bdtom disturbance from towed demersal
fishing geas) and excessive organic input (e.g. from increased biomass enhancement via
eutrophication and discarded by-caich and dfal from fisheries) have increased (Svelle et al. 1997;
OSPAR QSR 200Q Hopkins et al. 200L; Nilsen et al. 20®). These impads have favoured
oppatunistic species with flexible life history traits and eliminated vulnerable ones with conservative
life histories. The resulting changes in the benthic fauna and flora in heavily trawled and more
eutrophic areas auch as the Baltic Sea have dianged towards nonfragile fast growing and mobile
scavengers, predators, and sediment or suspension feeders such as paychaetes, amphipods, and
starfish. These shifts have occurred at the expense of dow-growing and longer-lived arganisms such

" Structures formed from living material, e.g. reefs of cold-water coral, colonial corals and muss! beds.
8 Remote Operated Vehicle.
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as many of the larger, sessile and frequently fragile filter-feeding bivalves, reef forming paychade
worms, maé&l and coras. These human-caused impads have jointly resulted in more biomass and
productivity, and the transformed structure of the demersal and benthic communities. Among the
sources of human and natural disturbance (e.g. sediment movements caused by storm exposing or
burying organisms) affecting the benthos, nane produce as far-reading effeds as demersal trawl
fisheries, by physically crushing and damaging benthic species and habitats (Nilsen et al. 2002).

Figure 3. Remotely operated vehicle (ROV) ‘Sea Owl’ recordings made in 2002at about 60 m depth
of a trawl mark near Karlskrona, southern Baltic Sea. The mark near the camera is about 0.5 m deep
and dmost one metre wide, disappearing avay from the camera. Source: Department of Engineeing
Geology, Lund University, Lund, Sveden.

Substantia attention has been focused onthe impads of fishing on rutrient enriched ecsystems, such
asthe Baltic Sea, reflecting the cmbined impad of increasing fishing intensity and nurient run-off on
marine food webs, and lottom oxygen depletion, leading inter alia to a relative deaease in the
landings of demersal fish (e.g. cod) compared with pelagic species (e.g. herring and sprat) and an
asciated decline in mean trophic level of the fisheries (Bagge 200Q Caddy 200Q Hopkins et al.
2001J). Thus, the joint effects of increased eutrophication and increased fishing pressure have resulted
in a change in the structure of the fish community and the fisheries regime that has been pursued.
Baltic Sea @d appeas to be close to its limits of ecological tolerance, as reflected in the increase in
pelagic/demersal catch ratio from abou 2 in 1976 to over 10 in 1993 (Caddy 2000. The econamic
yield per unit biomassof the fishery has declined, with a small er proportion of the catch being directed
for human consumption and food security (Hanson 2001 Hopkins et al. 2001). Besides these effeds,
bottom trawling in the Baltic Sea can remobilize substantial amourts of bottom sediments, including
asciated nutrients and contaminants (e.g. heavy metals), smothering some filter-feeders, and adding
to the poll ution load and biological oxygen demand (Caddy 2000.



The location and magnitude of bottom trawling activities

There is aladk of reaily available information regarding the éundance and size distribution of the
national fishing vessls taking part in the various fisheries, and their respective cdches in the Baltic
Sea on a geographically meaningful basis. In many cases, this information is found in nationd
databases, but it is generally neither worked upand published na made available for wider use. This
places major constraints on being able to condct precise and acarate analyses of the status and trends
of fishing fleet operations, and to determine more exactly where and how frequently the different
fishing geas are used. In the case of bottom trawling, such data is of fundamental importance for
considering the impads on target commercial stocks as well as on ather parts of the ecosystem.

In resporse to a request from IBSFC, ICES recently provided information on cod landings broken
down by gea and areas (ICES 2003). A reworking of the data tabulated by ICES enables one to
ohtain ardative index of where in ICES sub-regions 22-32 o the Baltic Seamost of the bottom trawl
effort is deployed and by which country (Fig. 4. No data was provided for ICES sub-region 21
(Kattegat) as this sub-region is not in the IBSFC area The information provides an approximate
indication d the relative contact and, by asociation, interactions with the seabed and benthic habitats
that takes placein different areas of the Baltic Sea. It is evident that about 45% of the bottom trawling
occurs in sub-division 25 (Southern Coastal Baltic + West), followed by about 20% each in sub-
regions 22 (Belt Sea) and 26 (Southern Coastal Baltic = East), with about 10 % in sub-region 24
(Baltic = West of Bornholm). Abou 84% of the bottom trawling is carried out by the fishing fleds of
Denmark, Germany, Sweden and Poland, which ead contribute eout 19-26%.

In sub-division 23(Sound,encompasdng the territorial waters of Sweden and Denmark), a total ban
ontowed fishing geas auch as bottom trawls has been operative since 1932. This “trawl-free’ areahas
probably been the mgjor contributory factor accounting for the improved status (e.g. relatively high
abundance and presence of more larger individuals) of the cd population in the Soundcompared with
those in ather nea-lying areas (Svedang et al. 2002).

It is noteworthy that the cdch per unit effort (CPUE) of trawling in the Baltic Sea & a whale has
fallen markedly since the mid-198Gs as the peak landings declined considerably while the fishing
effort has hardly diminished (data in ICES 2003. As fishing effort has not been effectively reduced
during this process, the recurrent impact on the seebed and kenthic emsystems is unlikely to have
diminished substantially.

With an average towing speed of the trawl relative to the bottom of about 3.5 knots and an average
horizontal opening between the otter boards of about 18 m, and taking into acount that about 15% of
the fishing time is used for hauling and setting the gear, a bottom trawler will fish a surface area of
about 0.1 km? in ore fishing hour. Information regarding fishing hours by otter trawls is not available
for the Baltic Sea but it is plausible that the annual fishing hours for heavily fished areas in the Baltic
Sea and North Sea ae roughly comparable, particularly when it is evident that there are similar fishing
mortality rates for the same demersal target species (i.e. cod). Thus, the range of 50000150 000
fished hours for otter trawls per heavily fished statisticd rectangle (1.0° longitude by 0.5° latitude)
recorded in the late 1990s for the mid to nathern North Sea(Lindeboam & de Groat 1998) may also
be used to provide rough estimates for the Baltic Sea. Based on these data, and assuming 0.1 km?
trawled per hour, intensely trawled regions of the Baltic Sea experience @out 5000-15000 km®
trawled per yea within a statistical rectangle (at 57.5°N = ca 60km x 60 km = 3 600 km?). In turn,
this provides an estimate of about 1-4 trawl tows per unit seabed per yea in intensely fished areas. It is
interesting to note that in the intensely fished Kiel Bight (Germany), Krost et al. (1990 estimated the
substrate aea disturbed by bottom trawling at 140 km?, but repeated trawling of 4.5 times during the
yea elevated the estimated total trawled area to about 630 km? per yea. Such levels of trawling
intensity undoubtedly have brought about major impads over time on the seabed and its aswociated
demersal fish and kenthic invertebrate communiti es.



Figure 4. Relative total landings (tonnes) in 2002 of Baltic Sea cod caudht by bottom trawl by country
andICESsub-division (100% = 42 985tonres) (data source: |CES 2003. NB: Data was not provided
by Estonia, bu historical landings of cod by Estonia are generally similar to those of Latvia.
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International instruments emphasize that sustainable fisheries
depend on sustainable ecosystems

Numerous international instruments (Table 1) have promoted the neead to implement the precautionary
principle and the ecosystem approadh to management with a view to the prudent conservation and
management of biodiversity including living marine resources, and especidly the neal to integrate
fisheries and environmenta isues.

A major impending development is the planned accessionin 2004 to the European Community (EC -
European Union) by Estonia, Latvia, Lithuania and Poland, leaving the Russian Federation as the sole
coastal Baltic Sea ountry outside the Community. The enlargement of the EC will have significant
effeds onthe mastal and marine policies of the muntries of the Baltic Sea region, especially regarding
the application of different EC policies and strategies concerning inter alia environment, fisheries,
water resources and scientific reseach.

Important EC palicy documents regarding the Common Fisheries Policy (CFP) and its awaited reform
to improve ewironmental protedion and biodiversity conservation include:

@ Article of the Treaty of Rome (1957), establishing the European Community, which requires the
integration of environmental protection into all Community palicies and adivities, including the
Common Fisheries Policy, with aview to promoting sustai nable devel opment;

The 1997 Amsterdam Treaty of the European Community, which sets environmental pdlicy

objectives;

Fisheries Management and Nature Conservation in the Marine Environment (COM (1999)363);

Application of the Precautionary Principle and Multi-annual Arrangements for Settings TACs

(COM(2000)803);

Elements of a Strategy for the Integration d Environmental Protection Requirements into the

Common Fisheries Policy (Doc. No. 78&/01 Péche 78, Env 188);

Communicaion from the European Commisgon to the Courcil and the European Parliament:

Elements of a Strategy for the Integration d Environmental Protection Requirements into the

Common Fisheries Policy (COM(2001)143 final), which recommends as a priority "the aloption

of an easystem-based approadch to fisheries management’;

Conclusions from the Courcil of the 18 June 2001 on a Biodiversity Action Plan for Fisheries

(COM(2001) 162Val. IV);

@ Sixth Environmental Action Programme of the European Community (Dedsion 180/2002EC) of
the European Parliament and Courcil, which illustrates as a goal the establishment of marine
proteded areas;

@ Presidency Conclusions = European Courxil, Gothenburg 15 and 16June 2001, Especially
parts of points 31 and 32regarding the management of natural resources and the finalization d the
European Community Sustainable Development Strategy, including fisheries council conclusions
of 25Apr|I 2007, inter alia:

Halting biodiversity decline by 2010as =t out in the 6" Environmental Action Plan;
Integration of environmental concerns into the CFP, including recognition that heavy fishing
pressure and wse of inappropriate fishing techniques threatens marine biodiversity and long-
term sustainability of the European fisheries sctor;

Use of targeted reductions in fishing presaure as the most important management measures in
order to achieve sustainabl e development taking into acmurt the precautionary principle;

The need to establi sh a sustainabl e balance between fishing eff ort and avail able fish resources,
and development of afleet policy that seaures appropriate targeted reductionsin fishing effort;
Greaer involvement of a wide range of relevant stakeholders in fisheries management with a
view to improving living marine resources conservation and securing sustainable use of these
resources; promotion of sustainable management and environmental integration in regional
fisheries organizations;

Establishment of a strategy and concrete proposals for the integration of environmental
protedion and sustainable development into the CFP, including priority adions sich as

Q Q. Q.8 W

Q
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reduction in fishing pressure and increased selectivity of fishing gea, measurable targets,
timetables, improved protection of marine biodiversity and progress towards an ecsystem-
based management;

The requirement to monitor and evaluate the process of integration of environment and
sustainable devel opment into the CFP.

Communicaion from the European Commisgon to the Courcil and the European Parliament:
Towards a Strategy to Proted and Conserve the Marine Environment (COM (2002)539 final),
drawing attention to the need to implement the ecosystem approach to management regarding
human adivitiesincluding fisheries.

In addition to these key international and EC policies and measures aimed at mitigating the
environmental impads of fisheries, it is noteworthy that environmental impad assessnents regarding
fisheries, including bottom trawling, have not been conducted in European waters despite the EC's
environmental impad diredives. Environmental Impad Directive (85/337EEC amended by
97/11/EC), requires a developer to provide information to the competent authority about likely
significant environmenta effects, and the EC Strategic Environmental Impad Assessment (SEA,
200242/EC), requires a formal environmental assesanent by appropriate authorities of a wide range
of public plans and programmes with significant effeds on the ewironment. SEAs are mandatory for
al plans or programmes which set the framework for development consents for individual projects (as
listed in the EIA Directive), including when they are in the fields of fisheries, or where they have been
determined to require an assessment under the Habitats Directive (92/43) in view of their likely effect
on Natura 2000 sites.

The coastal Bdtic Sea @untries must be seen to be actively committed to carrying out their
obligations as Contracting Parties to these important international instruments contributing to the
conservation, restoration and protection of the marine environment and its biodiversity, including
fisheries. Unfortunately, as evidenced by the serious and deplorable overfishing of the main demersal
stocks in the Baltic Sea and the substantial ecosystem effects of demersal fisheriesbespeciadly the
dominant contributory role of bottom trawling in these impactsbit is clear that there has been a lack
of palitical will for several decades to follow these poli cies and take eff ective restorative actions.

Table 1. Some of the key international instruments relevant to the Baltic Sea, promoting the prudent
management and conservation d the marine environment andits biodiversity, including fisheries.

Instrument Purpose
Gdansk Convention Under the International Baltic SeaFishery Commisson (IBSFC), cooperation
(2973) “with aview to preserving and increasing the living resources of the Baltic Sea

and the Belts and oltaining the optimum yield, and, in particular to expanding
and coordinating studies towards these ends..

Helsinki Convention Under the Helsinki Commission + Baltic Marine Environment Protedion
(1974, revised 192) Commission (HELCOM), the Convention on the Protedion of the Baltic Sea
Areg in addition to combatting pdlution, it aimsto conserve natural habitats
and biologicd diversity and to promote e®system approaches for the

sustai nable use and management of coastal and marine natural resources.

CITES (1975 The Convention on International Trade in Endangered Spedes of Wild Fauna
and Flora (CITES) provides aframework for regulating trade in animals and
plants that are or may become threaened with extinction.

Bonn Convention (1979 Conservation of migratory spedes of wild animals, including ASCOBANS 1991
to proted and conserve small cetaceansin North Sea and Baltic Sea

Bern Convention (1979 Conservation of European wildlife (fauna and flora) and natural habitats.

UN Convention on the Establi shes rights and duties of States regarding resource management,

Law of the Sea(1982 including fisheries conservation, and protedion of the marine environment.
Convention on Biologicd | Establishesthreemain goals: 1) the cnservation of biologicd diversity, 2) the
Diversity (1992 sustainable use of its components, and 3) the fair and equitable sharing of the

benefits from the use of genetic resources.

Precattionary Principle As <t out in the Rio Dedaration of 1992 the principle states that “where there
(1992) arethreds of serious or irreversible damage, lack of full scientific cetainty shall
not be used as areason for postponing cost-effedive measuresto prevent
environmental degradation'.
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Ecosystem Approach The eosystem approach to management® is the primary framework for adion
(1992) under the Convention on Biologicd Diversity (CBD 1992. The requirement for

an easystem approach has implanted itself into the environmental policy &
legislation of the European Community & elsewhere.

FAO Code of Conduct on | Providesinternational standards for responsible fishing pradices. It aimsto
Responsible Fisheries ensure the mnservation, effedive management, & sustainable development of
(1995) fish stocks whil e promoting the precaitionary principle & respeding the

eaosystem and marine biodiversity. The precattionary principleisaso
adknowledged as an important element of the Agreement on Straddling Fish
Stocks and Highly Migratory Fish Stocks (UN 1995

UN Convention on The Convention establi shes principles for the cnservation of such spedes, and
Straddling & Highly provides guidelines for their management based on the precautionary principle
Migratory Stocks (1995 and the best avail able scientific information. Straddli ng stocks refer to stocks of

migratory spedesthat spend part of their lifecycle in two or more jurisdictions,
espedally those that migrate between ©Exclusive Economic Zones© (EEZs) and
international waters. The Agreement outlines minimum international standards
for cooperation regarding for the anservation & management of such stocks.
The Agreement came into forcein December 2001& includes the European
Community amongst the Contrading Parties.

EC Diredives (1992 - EC Diredive on the Conservation of Natural Habitats and Wild Fauna and
2000) Flora (92/43/EEC), designates and implements conservation measures for

Spedal Areas of Conservation;

EC Water Framework Diredive (20006(/EC) establi shes a framework for
the protedion of various watersincluding nea shore mastal waters for inter
alia preventing further deterioration and proteds and enhances the status of
eaqsystems via gplicaion of the emsystem approach.

Actions needed to reduce bottom trawling impacts

1)

2)

3)

Several changes will contribute to significant reductions in the effects of bottom trawls on the
seabed and its associated bottom living fish and kenthic invertebrates, and accordingly reduce the
eaosystem effects of fishing. The most serious effeds could be miti gated, without unduly reducing
the possibilities of catching commercialy important species, through the following priorities
(ICES 20000:

a) amajor reductionin fishing eff ort;

b) establishing closed areas;

¢) making gea substitution and modifying gea to a) reduce physical impad on the seabed and
vulnerabl e species and habitats, and b) minimize by-caches and dscards;

d) habitat restoration;

€) governance dhanges.

A number of changes to fisheries management systems are under review that would greatly
facilitate mgjor reductions in the eff ects of fishing on marine eosystems, e.g. reform of the CFP.
However, ICES (2000h has emphasized that the precautionary approach requires that immediate
adion be taken, to ensure that conservation is not compromised whil e greder knowledge bases are
being built.

TACs have not been effedive in reducing fishing mortality on demersa fish stocks: the primary
step to redress overfishing and to remove the main obstacle to the environmental integration o
fisheries, continuesto be excessive fishing eff ort (ICES 20031). Technologica improvements (e.g.
gea regulations and modifying bottom trawls) to reduce the environmental impad of fishing will
not be sufficient if thisis not addressed as the first priority (ICES 2003). Large closed areas and
seasons may contribute to the stock recovery of demersal fish species, bu only if accompanied by
major reductionsin effort or catch.

° |CES has defined the emsystem approach to management as the “integrated management of human adivities
based on knowledge of ecosystem dynamics to achieve sustainable use of ecsystem goods and services, and
maintenance of ecosystem integrity'.
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4)

5)

6)

7)

It is necessary to reduce ecessive fishing effort, particularly in the bottom trawling fleet, fleet
overcgpitdi zation and perverse subsidies. As the overcapacity of the bottom trawling fleet is the
main cause of the long-standing excessive fishing effort causing the drastic declines of codbthe
most valuable demersal fish in the Baltic Seaband associated degradation of seabed habitats and
impads on vulnerable benthic spedes of fish and invertebrates, priority shoud be given to
measures that substantially and effedively reduce the annua fishing hous of vessels deploying
otter trawls. This can be adieved by an appropriate combination of effective “tie-up’ and
deacommisgoning schemes, as well as a limited partial realocation d fishing effort to vessels
using passive gea having low levels of by-cach and discards. Because of the almost
insurmourtable problems required to make bottom trawls environmentally friendly, substantial
areas of the Baltic Seashoud be designated as permanently “trawl-free’ areas while dso ensuring
that the fishing effort using bottom trawls in approved areas is strictly limited and controlled.
Substantia financial support and incentives are required to help the fishing industry to med these
objectives.

Concern about the high incidence of by-catch and discards in the bottom trawl fisheries requires
that adequate data and informationBincluding monitoring and reportingbon by-cach and
discards are wmllected in order to allow improvement of the selectivity of fishing geas,
improvements towards a sustainable management of fisheries and an enhancement of the basis for
the multispecies and ecosystem approaches. Measures must be developed for harmonization of
regulations for by-cach and discards, joint and coordinated control measures both at sea and at
landing of catch, and closure of areas with a high incidence of by-catch and/or discards. Effective
systems for vessl monitoring, control and inspection must be established to enforce mmpliance
with gea- and access-related regulations.

It is paramourt to establish networks of Marine Protected Areas (MPAS) of significant size, with
clearly defined management goals, including undsturbed areas having "no-take/no trawl zones to
enhance the protedion of juvenile fish, spawning areas and vulnerable benthic spedes and
habitats. In this context it is important to devise and implement eff ective habitat classification and
mapping programmes for constructing spatialy orientated inventories, couded with restoration
schemes to enhancethe recovery of substantially degraded seabed environments.

Radical governance changes must be implemented. The actors in fisheries management issues
have so far been almost exclusively from ingtitutions that represent those who exploit the resource,
e.g. Ministry of Fisheries and the fishing industry. They have failed to apply appropriately
prudent, precautionary and effedive fisheries management measures as evidenced by critically
depleted target and nontarget resources, unabated use of inappropriate fishing pradices, serioudy
changed eaosystems, and substantially disturbed and degraded seabed environments. Based on this
poa performance there is little reason to expect that maor improvements will occur to create
sustainable fisheries without adively establishing more inclusive stakeholder forums at al levels
for the purpose of setting proper objectives and making co-management decisions. The extended
legitimate stakeholders include Ministries of the Environment and a range of non-governmental
organizations auch as local authorities, and institutions connected with nature @nservation,
consumer affairs, reaeaional fishing and tourism.
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