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This newsletter describes the results of the BENTHIS project achieved in 2014. To maximise the impact, 

the texts and figures are distributed via social media (Facebook, LinkedIn, newsletter mailing list) and the 

website in different formats. In this document the basic texts and figures are presented. 
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High-resolution mapping of European fishing pressure 

For the first time, scientists have created high-

resolution maps of fishing pressure in the North-

east Atlantic, Mediterranean and Turkish 

waters. These maps provide a common 

knowledge base to all stakeholders and are 

needed for an ecosystem approach to fisheries 

management (EAFM). The level of detail goes 

beyond that of previous information based 

ǎƻƭŜƭȅ ƻƴ ŦƛǎƘŜǊƳŜƴΩǎ ƭƻƎōƻƻƪǎ ǘƘŀǘ ƛǎ ƴƻǘ ǿŜƭƭ 

suited for quantitative estimation of seafloor 

impact (swept area and impact severity) of the 

different gears and trips. The BENTHIS team has 

developed a method to overcome this 

information deficiency of official statistics.  

 

Individual logbook observations from 13 

countries were assigned to 14 different 

ŦǳƴŎǘƛƻƴŀƭ ƎŜŀǊ ƎǊƻǳǇǎ όΨ.9b¢IL{ ƳŞǘƛŜǊǎΩύ 

based on target species and gear type 

information. Relationships between gear 

dimensions and vessel size (e.g. trawl door 

spread and vessel kW) for each métier were 

used to assign quantitative information of 

bottom contact (e.g. width of gear) to each 

logbook trip. The extended logbook data were 

combined with high-resolution activity data 

(VMS: satellite data). In this way the total sea 

bed area swept by a fishing gear over the three 

year period was estimated for each 1x1 minute 

grid cell (1.9 km
2
 at 56 °N). The analyses show 

that otter trawlers display highest intensities 

compared to seiners or beam trawlers. But 

which type of fishery has a greater impact?  

 

The next step in BENTHIS will be to add 

information of impact severity on top of the 

area impact estimations and to overlay the 

fishing pressure maps with habitat maps. Such 

large scale high-precision maps, where 

estimates of actual area and severity of impacts 

are included, represent a new and important 

step forward in meeting the indicator and  

monitoring requirements of the ecosystem 

approach to fisheries management. 

 

Contact: Ole Ritzau Eigaard <mailto:ore@aqua.dtu.dk> 
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Figure 1. Fishing pressure intensities expressed 

as total swept area from 2010-2012 in grid cells 

of 1*1 minutes (or 1.9 km
2
) for four different 

gear groups: otter trawl, beam trawl, dredge 

and seine. Data from  Norwegian, Swedish, 

Danish, German, Dutch, Belgian, English and 

Scottish vessels in the North Sea. If a grid cell is 

fished 1 time in 3 years, then the total area 

swept is approximately 1.9 km
2
. A swept area of 

51 km
2
 means that the grid cell is swept 27 times 

in 3 years.  
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Hot spots and hot times: new insights in the impact of bottom 
trawling  

CƛǎƘŜǊƳŜƴ ƪŜŜǇ ǘŜƭƭƛƴƎ ǎŎƛŜƴǘƛǎǘǎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ 
fish just anytime or anywhere. They tell us that 
these impact maps are wrong, only showing 
averages per year. No, they say, each fisherman 
will have his own preferred fishing grounds 
depending on the season. BENTHIS researcher 
Daniel van Denderen and colleagues dived into 
the data and modelled the implications for the 
seafloor ecosystem.  
 
To get a grip on the fishing patterns they 
analysed the beam trawl effort intensity at 90 
stations in the Dutch North Sea for a period of 
10 years. Some areas were trawled lightly or not 
at all, whereas others were trawled repeatedly 
in time. The fishermen were right: bottom 
trawling is highly aggregated and most trawling 
ƻŎŎǳǊǎ ƛƴ ΨƘƻǘ ǎǇƻǘǎΩΣ ŀǎ ǿŜƭƭ ŀǎ ƛƴ ΨƘƻǘ ǘƛƳŜǎΩ ŀƴŘ 
shows a clear seasonality as well. This is related 
to the behaviour of the fleet and migration 
patterns of the target fish species. 
 
Now think of the implications for the impact. 
±ŀƴ 5ŜƴŘŜǊŜƴΥ άaŀƴȅ ŀƴƛƳŀƭǎ ƭƛǾƛƴƎ ƛƴ ǘƘŜ 
seabed show seasonal patterns. For example, 
heart urchins bury deeper in winter and are 

then less vulnerable to trawling than in summer. 
Other species will be affected differently, 
depending on their characteristics. This means 
that benthos vulnerability to trawling at a 
certain location will vary seasonally due to 
ŎƘŀƴƎŜǎ ƛƴ ǇƻǇǳƭŀǘƛƻƴ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ōŜƘŀǾƛƻǳǊΦέ  
 
With that in mind, Van Denderen started 
ƳƻŘŜƭƭƛƴƎΦ ά²Ŝ Ŧƻund that the effect of 
repeated trawling in a short period of time, 
alternated with longer undisturbed periods, was 
very different from that of the same number of 
trawling events, but then randomly spaced in 
time. This means that species that need longer 
recovery times can still survive in certain 
ǇŀǘŎƘŜǎΦέ  
 
The team also demonstrated that the recovery 
times for benthic communities are generally 
longest in the offshore stations, and shorter 
towards the Dutch coast, due to spatial patterns 
in trawling intensity. The work ultimately 
showed how trawl impact assessments may be 
improved by taking into account temporal 
aggregation and seasonality in fishery 
behaviour.   

 
Contact: Daniël van Denderen <daniel.vandenderen@wur.nl>  
 
Publication: Van Denderen PD, Hintzen NT, van Kooten T, Rijnsdorp AD. Temporal 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 data on the biomass and species 
richness of the seafloor community at 80 
stations on the Dutch continental shelf for a 6 
years period. Data were related to the trawling 
intensity, sediment grain size and primary 
productivity.  
 
άThe 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 bottomsΣέ says Daniël van Denderen. 
 
These condition-dependent 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 bottom trawls. 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 (Daniel.vandenderen@wur.nl) 
 
Publication: Van Denderen PD, Hintzen NT, Rijnsdorp AD., Ruardij P, van Kooten T. 2014. Habitat-specific 
effects of fishing disturbance on benthic species richness in marine soft sediments. Ecosystems. DOI: 
10.1007/s10021-014-9789-x 
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Quantifying recovery rates and resilience of seabed habitats 
impacted by bottom fishing 

 

How fast does the seafloor community recover 

after bottom fishing? Gwladys Lambert and her 

ŎƻƭƭŜŀƎǳŜǎ ƻŦ .9b¢IL{Ω ǇŀǊǘƴŜǊ .ŀƴƎƻǊ 

University analysed thousands of pictures of the 

seabed around the Isle of Man (UK). In this area, 

bottom fishing shows a patchy distribution in 

time and space. For each location Lambert knew 

the history of fishing events,  including when 

fishing had taken place for the last time, usually 

weeks to months earlier. The team counted all 

crabs, sea stars, tube worms, shellfish and other 

species on the photos and analysed the data. In 

the end, they obtained a database with the 

species composition of different habitats and 

locations in different stages of recovery.  

Recovery of abundance was estimated to take 

less than 1 year to more than a decade, 

depending on the species group, with faster 

recovery rates in areas with faster tidal currents, 

north and south of the island. The recovery of 

large species was faster when conspecifics were 

abundant within a radius of 6 km, suggesting an 

important role for maintaining local sources of 

recruits to repopulate impacted areas.  

 

[ŀƳōŜǊǘΥ άhǳǊ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ƛŦ ƳŀƴŀƎŜǊǎ 

wants to minimize overall bottom fishing 

impacts in an area, trawling and dredging should 

be limited to more resilient areas that recover 

quickly, while unfished patches of seabed should 

be maintained to enhance recovery rates.έ   

 

Contact: Gwladys Lambert <g.lambert@bangor.ac.uk> 

 

Publication: Lambert GI, Jennings S, Kaiser MJ, Davies TW, Hiddink JG (2014) Quantifying recovery rates 

and resilience of seabed habitats impacted by bottom fishing. Journal of Applied Ecology doi: 

10.1111/1365-2664.12277 
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Figure 1. Pictures of the seafloor showing different seafloor inhabitants, such as brittle stars, clams, dead 

ƳŜƴΩǎ ŦƛƴƎŜǊǎ ŀƴŘ ǘǳōŜ ǿƻǊƳǎ. 
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Winners and losers under fishery pressure: a biological traits 
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 Andrew Kenny has a different 

approach: seafloor animals can be described 

according to their traits, they effectively 

ǊŜǇǊŜǎŜƴǘ  άƭƛǘǘƭŜ ǇŀŎƪŀƎŜǎ ƻŦ ǘǊŀƛǘǎέ ǿƘƛŎƘ 

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. 

 

YŜƴƴȅΥ άCƻǊ ŜȄŀƳǇƭŜΣ ǿŜ ǎŜŜ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ 

scavengers, predators, free 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 

ǿƘŜƴ ŦƛǎƘƛƴƎ ƻŎŎǳǊǎ ƛƴ ŎƻŀǊǎŜ ǎŜŘƛƳŜƴǘΦέ Iƛǎ 

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 

{Ŝŀ ŀƴŘ aŜŘƛǘŜǊǊŀƴŜŀƴΦ άCƻǊ ŎŜǊǘŀin EUNIS 

habitat types bottom fisheries appear to cause 

an overall decline in the proportion of 

suspension feeders, such as the sand mason 

worm Lanice conchilega and changes are likely 

to have implications for the functioning of 

ƳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎΦέ  

 

To perform the analyses, the scientists 

reclassified the macrobenthic data according to 

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, depth, nearbed shear 

stress. These data in combination with the traits 

and fishing pressure data allow different 

combinations of habitat type, fishing pressure 

and biological traits to be explored and assessed 

using multivariate statistical analyses. 

 

ά²Ŝ ŀǊe now working on defining more realistic 

habitat categories based upon observed 

environmental data rather than using the EUNIS 

Ƙŀōƛǘŀǘ ŎƭŀǎǎŜǎΣέ YŜƴƴȅ ŜȄǇƭŀƛƴǎΦ ά ²Ŝ ŀƭǎƻ 

intend to assess the impacts of different gear 

types in terms of swept area, and investigate the 

relationship between the traits and ecosystem 

ŦǳƴŎǘƛƻƴƛƴƎΦ έ 

 

 

 

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

 

More information on traits: D1.1 - http://www.benthis.eu/en/benthis/Results.htm  
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Figure 1. Sand mason worms (Lanice conchilega) and seastars (Asterias rubens)  
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Impact of fishing gear: how big are the footprints of trawls and 
dredges?  

Otter trawls for flatfish, dredges for oysters, 

beam trawls for shrimp: the 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 impacts on the sea bed 

and the benthic ecosystem. BENTHIS researcher 

Ole Ritzau Eigaard and his team therefore 

carried out an industry survey. They wanted to 

obtain a standardized methodology enabling the 

prediction of physical impact of individual 

fishing operations from standard logbook 

information of vessel size, gear type and catch.  

 

First the team conducted a number of industry 

consultations using questionnaires and  

interviews, during which more than 1000 

questionnaires were filled. From this 

information, they defined 14 distinct towed gear 

groups in European waters; 8 otter trawl groups, 

3 beam trawl groups, 2 demersal seine groups, 

and 1 dredge group. These roughly correspond 

to the métier groupings of EU logbooks that 

fishermen need to fill in.  

 

For each gear type, the BENTHIS team collected 

detailed information on the individual 

components, such as doors, sweeps, beam 

shoes and the ground gear. In this way, the 

footprint per gear and gear component could be 

determined. Seafloor penetration of the same 

components 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 estimated 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 directive. The next step for the team 

is to combine the outcome of the gear analyses 

with European, Norwegian and Turkish logbook 

and VMS data to produce large scale high-

precision maps showing estimates of area and 

severity of fishing impacts. 

  

 

Contact: Ole Ritzau Eigaard 

 [mailto:ore@aqua.dtu.dk] 
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Figure 1: Seafloor footprint of a single otter trawl (top) and a twin-rigged otter trawl (bottom). 

 

 

 

 
 

Figure 2. Relationship between total gear width (door spread) and vessel size (kW or overall length) by 

BENTHIS metier for otter trawlers (OT).  
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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 researcher Barry O'Neill  has 

found that this is not always the case: and when 

looking at the amount of sediment put in to the 

ǿŀǘŜǊ ŎƻƭǳƳƴΣ ƛǘΩǎ ǘƘŜ ƘȅŘǊƻŘȅƴŀƳƛŎ ŘǊŀƎ ƻŦ ǘƘŜ 

gear that is the most important factor, not the 

weight.  

 

¢ƘŜ .9b¢IL{ ΨŘǊŀƎ ǘŜŀƳΩ ǳǎŜŘ ŀ ǎǇŜŎƛŀƭƭȅ 

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 to the 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 speed (between 1 

and 2 m per second) and component.   

 

hΩbŜƛƭƭΥ  ά²Ŝ ŦƻǳƴŘ ƻǳǘ ǘƘŀǘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ 

sediment entrained in the wake of the gear 

components is related to the hydrodynamic drag 

of the element rather than the weight or the 

degree to which the element penetrates the 

seabed. These results support our earlier 

observations in 2011 that the remobilisation of 

sediment by demersal fishing gears is essentially 

a hydrodynamic phenomenon.  As the 

hydrodynamic drag of a gear element increases,  

there is an increase of turbulent shearing and a 

greater pressure drop in its wake, which leads to 

ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ǘƘŜ ǎŜŘƛƳŜƴǘ ǊŜƳƻōƛƭƛǎŜŘΦέ   

 

Although there are other factors involved, these 

results indicate that by developing more 

hydrodynamic gears the fishing industry could 

reduce benthic impacts and also save on fuel 

costs. 

 

Contact: Barry O'Neill [mailto:B.Oneill@MARLAB.AC.UK] 

  

More information: hΩbŜƛƭƭ CΦDΦ ŀƴŘ {ǳƳƳŜǊōŜƭƭ YΦΣ нлммΦ ¢ƘŜ Ƴƻōƛƭƛsation of sediment by demersal otter 

trawls. Marine Pollution Bulletin, 62, 1088 ς 1097. DOI: 10.1016/j.marpolbul.2011.01.038 
  

mailto:B.Oneill@MARLAB.AC.UK
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Figure 1. The towed sledge on deck. 

 

   

 
Figure 2. Illustrations of some of the trawl gear components that are in contact with the seabed that have 

been tested : cylindrical clumps, disc and rockhopper ground gears, and trawl otter boards.  
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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 both intensively 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 rough dab) 

and Norwegian lobster (langoustine) and their 

food.  

 

Wŀƴ DŜŜǊǘ IƛŘŘƛƴƪ ƭŜŘ ǘƘŜ ǊŜǎŜŀǊŎƘ ǘŜŀƳΥ ά²Ŝ 

found that the abundance and body size of the 

Norway lobster was much higher in the fully 

closed areas than in the intensively trawled 

ŀǊŜŀǎΣέ ƘŜ ŜȄǇƭŀƛƴǎΦ ά!ǇǇŀǊŜƴǘƭȅΣ ŎƭƻǎƛƴƎ ŀǊŜŀǎ 

helps these crustaceans to grow older and 

establish larger populations. In contrast, in 

intensively fished areas, the Nephrops were 

smaller, and less abundant, but their condition 

were highest. This suggests that intense fishing 

results in more food being available to Nephrops 

due to reduced competition with other 

organisms, compared to moderate trawling or 

ƴƻ ŦƛǎƘƛƴƎΦέ   

{ƻ ǿƘŀǘ ŀōƻǳǘ ǘƘŜ ŦƭŀǘŦƛǎƘΚ IƛŘŘƛƴƪΥ άCƻǊ ǘƘŜ 

flatfish, the differences between the protected 

and fished areas in terms of abundance and 

body size were less clear, but preliminary results 

suggests that their condition was the highest at 

low levels of trawling. We think that low 

trawling levels lead to an increase in food 

production, by providing an advantage to 

smaller invertebrates such as worms that are 

ƴƻǘ ŀŦŦŜŎǘŜŘ ōȅ ǘƘŜ ŦƛǎƘƛƴƎ ƎŜŀǊΦέ  

 

The MPAs in the Kattegat may therefore provide 

a shelter for more natural populations of 

Nephrops and other benthic species. But life in 

MPAs is hard with more species competing for 

food and space. In fished areas, depending on 

the intensity, the circumstances may be 

beneficial for growth of flatfish and Norway 

lobster growth: food is abundant and 

competition less present. An interesting 

question rises now: do flatfish avoid areas with 

high densities of large Nephrops? Hiddink can 

tell the answer yet, but dives into his database 

to find out.  

 

Contact: Jan Geert Hiddink 

 <j.hiddink@bangor.ac.uk> 
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Figure 1. Norway lobster Nephrops norvegicus 
 

Figure 2. Measuring flatfish 
 

 

 

Figure 3. The BENTHIS team taking measurements   
 
 
 
  














