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This newsletter describes the results of the BENTHIS project achieved inT20faximise the impact,
the texts and figures are distributed via social media (Facebook, LinkedIn, newsletter mailing lis® and th
website in different formatsin this document the basic texts and figures presented
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Highresolution mapping of European fishing pressure

For the first time, scientists have created high used to assign quantitative information of
resolution maps of fishing pressure in the Nerth bottom contact (e.g. width of gear) to each
east Atlantic, Mediterranean and Turkish logbook trip. The extenell logbook data were

waters. These maps provide a common combined with higkresolution activity data
knowledge base to all stakeholders and are (VMS: satellite data). In this way the total sea

needed for an ecosystem approach tehiéeries bed area swept by a fishing gear over the three
management (EAFM). The level of detail goes year period was estimated for each 1x1 minute
beyond that of previous information based grid cell (1.9 krhat 56 °N). The analyses show
aztsSte 2y FAAKSNNXYSYyQa f tha ot frawlersi dspldy highiest jatensities S
suited for quantitative estimation of seafloor compared to seiners or beam trawlers. But

impact (swept area and impact severity) of the which type of fishery has a greater impact?
different gears andrips. The BENTHIS team has

developed a method to overcome this The next step in BENTHIS will be to add
information deficiency of official statistics. information of impact severity on top of the
area impact estimations and to ouay the
Individual logbook observations from 13 fishing pressure maps with habitat maps. Such
countries were assigned to 14 different large scale higiprecision maps, where
Fdzy QG A2yl IS NJ 3 NER dzLJA estiindtes dftadiuallafea and Seiekit$ of FnQacts
based on target spées and gear type are included, represent a new and important
information.  Relationships between gear step forward in meeting the indicator and

dimensions and vessel size (e.g. trawl door monitoring requirements of the ecosystem
spread and vessel kW) for each métier were approach to fisheries management

Contact: Ole Ritzau Eigaard <mailto:ore @aqua.dtu.dk>
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Hot spots and hot times: new insights in the impact of bottom
trawling

CAAKSNXYSyYy 1S8SSLI GStfAy3a &@edl&y\ulheiablato ttaklihgithad iKs@dmeR 2 y Q

fish just anytime or anywhere. They tell us that Other species will be affectatifferently,

these impact maps are wrong, only showing depending on their characteristics. This means
averages per year. No, they say, each fisherman that benthos vulnerability to trawling at a

will have his own preferrefishing grounds certain location will vary seasonally due to

depending on the season. BENTHIS researcher OKIFy3aSa Ay LRLMz I GA2Y &iNHzOI
Daniel van Denderen and colleagues dived into

the data and modelled the implications for the With that in mind, Van Denderen started
seafloor ecosystem. Y2 RSt f A yuAdehatdhe &fect o

repeated trawling in a short period of time,
To get a grip on the fishing patterns they alternated with longer undisturbed periods, was
analysed the beam trawl effort inteiig at 90 very different from that of the same number of
stations in the Dutch North Sea for a period of trawling events, but then randomly spaced in
10 years. Some areas were trawled lightly or not time. This means that species that need longer
at all, whereas others were trawled repeatedly recovery times can still survive in certain
in time. The fishermen were right: bottom LI 6§ OKSa d¢

trawling is highly aggregated and most trawling
2 00dzNEG AYLI2AHKA Q> | a ¢St Thateamalsodnistraied e theQecovehnR
shows a clear seasonality as well. This is related times for benthic communities are generally

to the behaviour of the fleet and migration longest in the offshore stations, and shorter

patterns of the target fish species. towards the Dutch coast, due to spatial patterns
in trawling intersity. The work ultimately

Now think of the implications for the impact. showed how trawl impact assessments may be

+ly 5SYRSNBYY dal yeé I y A Yrhptoded by xaldirig ya® ackoyint @rip8ral

seabed show seasonal patterns. For example, aggregation and seasonality in fishery

heart urchins bury deeper in winter and are behaviour.

Contact: Dardl van Denderen <daniel.vandenderen@wur.nl>

PuHication: Van Denderen PD, Hintzen NT, van Kooten T, RijnsdofeAiporal aggregation of bottom
trawling and its implication for the impact on the benthic ecosystem. ICES JMS (accepted)
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Trawling impact is habitat dependent

In the Dutch North Sea, BENTHIS scientists
found a negative relationship between trawling
intensity and species richness. The scientist
analysed dta on the biomass and species
richness of theseafloor communityat 80
stationson the Dutch continental shelbr a6
yearsperiod. Data wereelatedto the trawling
intensity, sediment grain size and primary
productivity.

GThe negative effect of trawling on species
richness is restricted to the relatively deep areas
with fine sediments. No effect of bottom

trawling was found in more shallow areas with
coarse bottom& gays Daniél van Denderen.

These conditiordependent effects of trawling
suggest that conservation of benthic biodiversity
might be achieved by reducing trawling intensity
only in a strategically chosen fraction of space,
instead of protecting areas that are most
impacted by bottontrawls. The results are very
important, because the Dutch government is
currently preparing fishery closure measures in
the North Sea. These results will help them to
choose relevant areas.

Contact: Daniel van Denderen (&l.vandenderen@wur.nl)

Publication:Van Denderen PD, Hintzen NT, Rijnsdorp AD., Ruardij P, van Kooten Hatfitedspecific
effects of fishing disturbance on benthic species richness in marine soft sediments. Ecosystems. DOI:

10.1007/s10021014-9789x
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Quantifying recovery rates and resilience of seabed habitats
impacted by bottom fishing

How fast does the seafloor community recover Recovery of abundance was estimated to take
after bottom fishing? Gwladys Lambert and her less than 1 year to more than a decade
O2fttSI 3dsSa 2F . 9b ¢l L{ QependihgNdn yfhespecies.gioup, IdtiNdaster
University analysed thousands of pictures of the recoveryratesin areas with faster tidal currents
seabed around the Isle of Man (UK). In this area, north and south of thedland. e recovery of

bottom fishing shows a patchy distribution in large speciesvas faster when conspecifics were
time and space. For each location Lambert knew  abundant within a radius of 6 knguggesting an
the history of fishing events, including when important role for maintaining local sources of
fishing had taken pice for the last time, usually recruits to repopulate impacted areas

weeks to months earlier. The team counted all
crabs, sea stars, tube worms, shellfish andother [ I YO SNII Y G hdzNJ NBadzZ Ga
species on the photos and analysed the data. In  wants to minimize overall bottom fishing

the end, they obtained a database with the impacts in an area, trawling and dredgisigould
species composition of different hahis and be limited to more resilient areathat recover
locations in different stages of recovery. quickly, whileunfished patches of seabeghould

be maintained teenhance recovery rates.
Contact:Gwladys Lambertg.lambert@bangor.ac.uk
Publication:Lambert GlI, Jennings S, Kaiser MJ, Davies TW, Hiddink JGQ@8a#)ying recovery rates

and resilience of seabed habitats impacted by bottom fishidgurnal of Applied Ecology doi:
10.1111/13652664.12277
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Figure 1. Pictures of the seafloor showing different seafloor inhabijtanth as brittle stars, clams, de:
YSyQa FAY3ASNA FyR (dzoS 62N¥a
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Winners and losers under fishery pressure: a biologitedits

approach

Usually habitats are classified according to their
species composition: burying shrimps in
combination with brittle stars in deep muddy
waters, shellfish beds in the coastal zone, etc.
BENTHIS scientist Angdr&Kenny has a different
approach: seafloor animals can be described
according to their traits, they effectively
NBLINBaSyi Gt AGGE S
interact with their surroundings in different
ways. Some species live a short time, others a
long time, some are weak, others strong, some
small, others large, some like to scavenge, or
filterfeed. By using the traits, he explores the
effects that fisheries have on different habitats.

YSyyéyYy aC2NJ SEF YLX Sz
scavengers, predatorsfree living swimmers,
short lived and smaller sized animals with an
increase in fishing pressure. But not all habitats
appear to respond in the same way. The average
size of animals appears to be most reduced
6KSY TFAAKAY3 200dzNB Ay
statements are not just based on a handful of
samples. The samples data collated by the
project partners amounts to more than 800 grab
samples and 1000 trawls collected from the
North Sea, Bay of Biscay, Norwegian Sea, Black
{SI YR aSRAGSNMIBURIBY ®
habitat types bottom fisheries appear to cause

an overall decline in the proportion of
suspension feeders, such as the sand mason
worm Lanice conchilegand changes are likely
to have implications for the functioning of
YFENRYS SOz2aeadSvyaosé

the scientists

To peform the analyses,

LI O tetlad3s¥iad the Macrobexthid datd accordifigiod K

a set of 10 biological trait categories. In addition,
they collated environmental data describing the
physical attributes of the seafloor, such as
sediment particle size, g¢h, nearbed shear

stress. These data in combination with the traits
and fishing pressure data allow different
combinations of habitat type, fishing pressure

¢ Sand iQdgicalltrgits ta\bg Expldd arfl asdessed

using multivariate statistical analyses.

G 2 S e toMdvorking on defining more realistic
habitat categories based upon observed
environmental data rather than using the EUNIS
KODIANE & SRMAADATE: Y Syay e
intend to assess the impacts of different gear
types in terms of swept area, and irstgjate the
relationship between the traits and ecosystem
Fdzy QGiA2yAyTd ¢

AC2NJ OSNI I

Info: Andrew Kenny (Cefas) [mailto:andrew.kenny@-cefas.co.uk]

More information on traits: D1.1http://www.benthis.eu/en/benthis/Results.htm

15



BENTHIS deliverable 8.12 BENTHIS newsletter 2014

16



BENTHIS deliverable 8.12

BENTHIS newsletter 2014

Impact of fishing gear: how big are the footprints of trawls and

dredges?

Otter trawls for flatfish, dredges for oysters,
beam trawls for shrimp:he variety of mobile
bottom fishing gears in Europe is huge. And they
all have different dimensions and impacts,
which causes headaches to researchers who
want to compare their impets on the sea bed
and the benthic ecosysteMBENTHIS researcher
Ole RitzauEigaard and his team therefore
carried out & industry surveyThey wanted to
obtain astandardized methodology enabling the
prediction of physical impact of individual
fishing operations from standard logbook
information of vessel size, gear type andatat

First the team conducted a number of industry
consultations  using questionnaires  and
interviews during which mre than 1000
questionnaires  were filled. From this
information, theydefined 14 distinct towed gear
groups in European waters; 8 otter trawl groups,
3 beam trawl groups, 2 demersal seine groups,
and 1 dredge groupThese roughly correspond
to the métier groupings of EU logbooks that
fishermen need to fill in.

For each geatype, the BENTHIS team collected

detailed information on the individual
components, such as doors, sweeps, beam

17

shoes and the ground geatn this way, the
footprint per gear and gear component could be
determined. ®afloor penetration of the same
comporents was estimated based on a review
of the scientific literature. In addition, the
relationship between vessel size (kW or total
length) and total gear width/size (door spread,
beam width, dredge width and seine rope
length) was estimagd for each gear group. As
expected, the bigger the ship, the bigger the
gear.

As the EU logbooks currently do not hold any
information of gear dimensions, this
achievement is a large step forwards in meeting
the monitoring requirements of descriptor 6
(seafloor integrity) of the Marine Strategy
Framework directiveThe next step for the team
is to combine the outcome of the gear analyses
with European, Norwegian and Turkish logbook
and VMS data to producedarge scale high
precision mapsshowingestimatesof area and
severity offishingimpacts

Contact: Ole Ritzau Eigaard
[mailto:ore@aqua.dtu.dk]
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. OT: Doors/Clumps/fweights

l:l OT: Sweeps and bridles
l:l OT: Groundgear

Figure 1: Seafloor footprint of a single otter trawl (top) and a #igged otter trawl (bottom).
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Sediment remobilisation governed by hydrodynamic drag and

not by weight of the gear

Many people think that the bigger the weight of
the fishing gear, the bigger the impact on the
seafloor. BENTHIS researctBarry O'Neill has
found that this is not always the case: and when
looking at the amount of sedimermut in to the
61 GSNJ O2f dzvys AGQa GKS
gear that is the most important factor, not the
weight.

¢KS .9b¢l L{ WRNJ 3 (St
designed sledge to measure the hydrodynamic
and the contact drag on different components
of the fishing gear that are in contact with the
seabed (Figure 1). These include the ground
gear, which is made of rubber discs and chains
and protects the net from the seafloor; and the
otter boards, which spread the fishing gear and
ensure it fishes close tthe seabed (Figure 2).
The sledge also measured the amount of
sediment remobilised in its wake. The research
team could adjust the weights of the gear
components, so that they would obtain
independent measurements  for  each

combination of weight, tow speegetween 1
and 2 m per second) and component.

hQbSAf Y G2S F2dzy R 2 dzl

sediment entrained in the wake of the gear

CETRMBNR & yelat¥itcdhe Rydodgnamiddrag K S

of the element rather than the weight or the
degree to which the element gmetrates the
seabed. These results support our earlier

Y ébsendziosRn 2011 that tH8 @mdbifisatidn of

sediment by demersal fishing gears is essentially
a hydrodynamic phenomenon. As the
hydrodynamic drag of a gear element increases,
there is an increas of turbulent shearing and a
greater pressure drop in its wake, which leads to
'y AyONBlIasS 2F GKS

Although there are other factors involved, these
results indicate that by developing more
hydrodynamic gears the fishing industrgutd
reduce benthic impacts and also save on fuel
costs.

Contact: Barry O'Neilhjailto:B.Oneill @ MARLAB.AC]JUK

More information:h Qb SAf f Co®DO®

by R

{ dzY ¥aBoN.bf Seditnentybgp demersal wtied

trawls. Marine Pollution Bulletin, 62, 1088.097.DOI: 10.1016/j.marpolbul.2011.01.038
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Figure 1. The towed sledge on deck
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Figure 2. lllustrations of some of the trawl gear components that are in cowititcthe seabed that have
been tested cylindrical clumps, disc and rockhopper grogedrs, and trawl otteboards.
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Case Studies
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Otter trawling: good or bad for flatfish and Norwegian lobster in

the Kattegat?

There is a lot of discussion on the effect of
Marine Protected Areas on fish and biodiversity.
Fishermen and NGOs usually have very different
views on the benefits of MPAs. The Kattegat,
between Sweden and Denmark, is a unique area
in the sense that bothntensively fished areas,
as well as a number of MPAs with different
levels of (long term) protection are present.
BENTHIS researchers wanted to know how these
different levels of fishing intensity impact three
species of flatfish (dab, plaice, long rougabjl
and Norwegian lobster (langoustine) and their
food.

WLy DSSNI | ARRAY]l SR
found thatthe abundance and body size tife
Norway lobsterwas much fgher in the fully
closed areas than in the intensively trawled
F NBIl aZé¢ &KIS oI BOINSY G &=
helps these crustaceans to grow older and
establish larger populations. In contrast, in
intensively fished areas, théephrops were
smaller, and less abundant, but theiondition
were highest Thissuggess that intense fishing
results inmore food being available thNephrops
due to reduced competition with other
organisms, compared to moderate trawling or
y2 FTAaAKAYyIODE

22

{2 6KIG Fo2dzi GKS
flatfish, the differences between the protected
and fished areas in terms of abundance and
body size were less clear, but preliminary results
suggests thatheir conditionwas the highest at

low levels of trawling We think that low

trawling levels lead to an increase in food
production, by providing m advantage to

smaller invertebrates such as worms that are
y20i I FF¥FSOGSFK oe

The MPAs in the Kattegat may therefore provide
a shelter for more natural populations of
Nephropsand other benthic species. But life in

i MPR\s iNERa SvithNddriépedie$ toMipeting forS

food and space. In fished areas, depending on
the intensity, the circumstances may be
beneficial for growth of flatfish and Norway
loBsteg agfoyitRt foddJ Is & abundant and
competition less present. An interesting
question rises now: dddtfish avoid areas with
high densities of larg&Nephrop® Hiddink can
tell the answer yet, but dives into his database
to find out.

Contact:Jan Geert Hiddink
<j.hiddink@bangor.ac.uk>

FTEFGFAAKL

0KS FTAAKAY3
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Figure 1Norway lobsteNephrops norvegicus Figure2. Measuring flatfish

Figure 3. The BENTHIS team taking measurements
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