
 

 
 

 

 

 

 

New knowledge on SSF impacts on 

marine habitats. Development of an 

evaluation matrix to score and rank 

fishing gear impacts 
 

WP5. Action 1. 
IPMA. Paulo Vasconcelos, André N. Carvalho, David Piló, Fábio Pereira, Ana I. 

Reis & Miguel B. Gaspar 

UALG. Jorge M.S. Gonçalves, Mafalda Rangel, Inês Sousa & Nuno S. Henriques 

CEP. Almudena Álvarez, María Fernández, Lucía Flórez, & Paloma Peón 

AZTI. Arantza Murillas, Estanis Mugerza, Eneko Bachiller & Mikel Basterretxea 

CEFAS. Ana Ribeiro Santos & Angela Muench 

USTAN. Tania Mendo 

JNCC. Declan Tobin & Alice Cornthwaite 



 

Development of an evaluation matrix to score 
and rank fishing gear impacts  
Partners: IPMA (WP5 coordinator), UALG, CEP, AZTI, CEFAS, USTAN, JNCC 

February 2022. 
 

Recommended format for purpose of citation: 

Vasconcelos, P.; Álvarez, A.; Bachiller, E.; Basterretxea, M.; Carvalho, A.N.; Cornthwaite, A.; Fernández, 

M.; Flórez, L.; Gaspar, M.B.; Gonçalves, J.M.S.; Henriques, N.S.; Mendo, T.; Muench, A.; Mugerza, E.; 

Murillas, A.; Peón, P.; Pereira, F.; Piló, D.; Rangel, M.; Reis, A.I.; Santos, A.R.; Sousa, I; Tobin, D., 2022. 

New knowledge on SSF impacts on marine habitats. Development of an evaluation matrix to score and 

rank fishing gear impacts. WP5 - Deliverable 1 of the CABFishMAN project “Conserving Atlantic 

biodiversity by supporting innovative small scale fisheries co-management” (Interreg - Atlantic Area), 30 

pp. 

 

1. Background and framework 
The present deliverable explains the interest and objectives of scoring and ranking fishing gear impacts, 

and the rationale behind the development of this task. In addition, it provides a comprehensive 

compilation of relevant bibliographic references that were consulted for developing the fishing impacts 

evaluation matrix described in Action 1 of Work Package WP5 of the project CABFishMAN. Although 

comprehensive, this document aimed to gathering baseline information for organising, developing, 

testing, and improving the present evaluation matrix, which intends to constitute a multidisciplinary and 

innovative index for evaluating and ranking the potential impacts induced by the main types of fishing 

gears used by small-scale fisheries (SSF). Besides the standard EU definition of SSF (fleet segment with 

vessels <12m length overall - LOA), the project CABFishMAN also takes into consideration the specific 

definitions of SFF or local fleet in each partner country in the project, namely in Portugal (≤9m LOA), Spain 

(<15m LOA), and United Kingdom (<10m LOA). 

In the last decades, extensive literature has been produced on the impacts associated with different types 

of fishing gears and metiers (small-scale and industrial fisheries, static/passive and mobile/active gears, 

demersal and pelagic gears, mono-specific or targeting multiple species, etc.) across a diverse range of 

marine ecosystems. However, most studies focus on a single gear or few gears operated on a specific 

habitat, often having further objectives than just assessing gear impacts (e.g. benefits Marine Protected 

Areas or impacts on ocean carbon storage). In contrast, the present literature compilation, rather than 

focusing on individual types of fishing gears, intended to gather published insights universally applicable 

for all gears operated by SSF along the Atlantic Area (AA) with relevant information to be included in the 

developing of the fishing impacts evaluation matrix. Accordingly, particular emphasis was placed in 
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previous methods, matrices and scales for evaluating impacts exerted by multiple types of fishing gears 

in diverse habitats and components of the marine environment (e.g. Chuenpagdee et al., 2003; Gascoigne 

& Willsteed, 2009; Polet & Depestele, 2010; Grieve et al., 2014; EU N2K Group, 2012, 2015). 

In addition, a comprehensive consultation of the available literature on fishing impacts associated with a 

diverse array of fishing gears was also performed to compile an extended inventory of types of impacts, 

interactions, pressures and indicators/parameters that might be suitable to be included in the evaluation 

matrix to enable better description and quantification of the impacts associated with each type of gear 

(documents not cited for brevity but listed in the bibliographic references). 

  

2. Specificities of SSF that complicate the evaluation of 
gears impacts 

By supporting the livelihoods of coastal communities, SSF constitute a key cultural, social and economic 

activity in several regions throughout Europe, with commanding rising attention and interest within the 

context of the Common Fisheries Policy (CFP) of the European Union (EU). 

Despite being recognised as being less harmful than large-scale and industrial fisheries, SSF are not 

necessarily always a synonym of low impacting activities. Therefore, their operations should be scrutinised 

to accurately assess the potential impacts inflicted by SSF gears in marine ecosystems. SSF are 

characterised by several features that entail a higher complexity in the evaluation of their main impacts. 

Firstly, there is a high diversity of fishing gears (static and mobile) and métiers (fishing operations targeting 

different assemblages of species) operated in highly diverse marine habitats. SSF activities are also 

characterised by a wide spatial distribution and temporal variation, sometimes reflected in highly seasonal 

and/or part-time fishing operations. 

In addition, SSF are optimised to exploit multi-specific fisheries, including main target species but also 

other commercially valuable species that may be bycaught in the fishery. For this reason, in many cases 

the SSF fleet is also multi-geared, with diverse fishing gears operated in different seasons and areas, but 

sometimes even during a single fishing trip/day, which can increase the relative proportion of bycatch 

species. Finally, depending on the main target species and fishing area, a certain gear might display 

variability not only in the type and duration of the fishing operations but also in particular technical 

characteristics. 
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3. Rationale of the development of SSF gears impacts 

evaluation matrix 
The aim of the matrix was to help fill the current gap of knowledge on SSF impacts in the environments in 

which they operate. A “universal” evaluation matrix was developed to assess, compare and rank fishing 

impacts, which would be applicable to all types of gears used in SSF along the Atlantic Area. 

Because of the above-mentioned specificities and peculiarities of SSF, it was necessary for the evaluation 

matrix to be comprehensive and detailed, while at the same time including varied components and 

comprising interactions expected to occur (although at different levels) when operating highly distinct 

types of fishing gears in diverse habitats. 

The evaluation matrix was designed to be completed by stakeholders based on their perception and 

expert judgement on specific fisheries. Although the matrix contains exhaustive variables and 

components, it had to be fairly simple and understandable by a diverse range of stakeholder groups 

(researchers, managers, officers, fishing sector representatives, NGO’s, etc.) with different professional 

backgrounds (e.g. researchers vs. fishing sector) and knowledges (e.g. scientific vs. empiric). Each variable 

was explained with detailed guidelines prepared to standardise some common definitions and concepts 

regarding the filling of the evaluation matrix by the stakeholders. 

It should be emphasised that the matrix was designed to evaluate (score and rank) the impacts of the 

fishing activity with specific fishing gears (either static or mobile), and not the impact of certain fishery or 

métier. Nevertheless, the fishery and type of gear could be specified by including the main target species 

in the matrix header. This helps discriminate similar fisheries that might involve quite different gears 

depending on the main target species and habitats in which they are operate. In cases which similar gears 

might have quite different types of operations in distinct geographical locations, fishing gears should also 

be further identified by defining the main fishing area in the matrix header. 

 

4. Innovative character of SSF gears impacts evaluation 

matrix 
The developed evaluation matrix constitutes a multidisciplinary and innovative index for scoring and 

ranking the impacts induced by different types of fishing gears used by SSF. Firstly, it comprises a 

considerable number, type and variety of impacts (physical/chemical; biological/ecological; and fishery) 

that might be associated with a wide range of SSF gears, that can be differentiated based on where they 

occur (i.e. water column vs. seabed). In addition to the more common impacts (e.g. physical and chemical 
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interactions), it also integrates other recognised important impacts related with the fishing fleet activities 

and gear operations (e.g. marine litter, including plastics, fuel consumption/gas emission and noise 

production). 

Moreover, the evaluation matrix also allows to specify (and penalise) the impacts inflicted on 

threatened/protected habitats, as well as to differentiate diverse types of impacts exerted through 

bycatch and discards of different types of species (threatened/protected, commercial, target and bycatch 

species), which provides an added-value. Further, and considering the growing concern in terms of Marine 

Spatial Planning (MSP), it also evaluates the potential occurrence of conflicts between different types of 

gears within shared fishing areas and marine resources, which frequently cause the loss of gears and 

potentially may lead to other pressures such as ghost fishing.  

The scarce matrices available for assessing fishing gear impacts generally encompass a lower number and 

diversity of interactions and evaluate those impacts based on a numerical scale that only scores their 

probability of occurrence and/or predicted intensity. By contrast, besides considering both the impact 

frequency and severity or proportion, the present evaluation matrix adopts an innovative approach by 

introducing the temporal dimension, which evaluates the expected duration of each impact, ranging from 

immediate to long-term effects. Finally, the establishment of some “red lines” set a priori for a few highly 

sensitive types of impacts (e.g. biogenic bottoms, threatened/protected habitats and species, bycatch, 

discards and ghost fishing) further contributes to adequately score and rank the SSF gears impacts. 

  

5. Overview of the main features of SSF gears impacts 

evaluation matrix 
Overall, the evaluation matrix encompasses physical/chemical impacts, biological/ecological impacts and 

fishery impacts, considering diverse indicators such as habitat damage and degradation, 

threatened/protected species, bycatch and discards, among other interactions (Figure 1). 
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Figure 1. Fishing impacts multi-criteria evaluation matrix for assessing and ranking the potential impacts 

induced by the main types of gears used by small-scale fisheries (SSF).  

 

 

The evaluation process consists in filling the matrix just like any other “risk matrix”, with the specific 

character of each type of impact/interaction being assessed and scored as a function of their frequency, 

severity (or) proportion and duration. 

The balance among the fields “frequency”, “severity” or “proportion”, and “duration” should reflect the 

overall intensity of each impact. The “duration” should be scored as a function of the expected duration 

of the impact, considered as the time needed for the medium to be recovered (immediate, short, medium 

or long-term) (Figure 2). 

The highly sensitive impacts, previously established as “red lines” (including physical/chemical impacts, 

biological/ecological impacts and fishery impacts) for further classifying and scoring the SSF gears are 

defined in Figure 3. 

 

STAKEHOLDER: Name and affiliation / organisation
LOCATION and DATE:

SECTOR (and TYPE):  Sector (specialist / generalist)
FISHING GEAR: Specify (if necessary, add main target species)
FISHING AREA: Specify Impact score (IS)

Frequency Severity Proportion Duration IS=F*S*D or IS=F*P*D IS

COMPONENT TYPE OF IMPACT / INTERACTION F (0 - 5) S (0 - 5) P (0 - 5) D (0 - 4) S (0 - 100) (%)

Physical / Chemical Bottom degradation / destruction Hard bottom (rocky) ----- 0 0.0

Soft bottom (sandy / muddy) ----- 0 0.0

Biogenic bottom ----- 0 0.0

Remobilisation of pollutants (accumulated in bottom sediments) ----- 0 0.0

Water column turbidity (sediment resuspension) ----- 0 0.0

Nutrient enrichment / eutrophication ----- 0 0.0

Litter (solid waste, plastics) ----- 0 0.0

Fuel consumption / greenhouse gas emission ----- 0 0.0

Noise (acoustic perturbations) ----- 0 0.0

Biological / Ecological Damage on threatened / protected habitats Specify: a) ----- 0 0.0

Bycatch of threatened / protected species (disturbance / damage / mortality) Specify: b) ----- 0 0.0

Bycatch of non-commercial species (disturbance / damage / mortality) Specify: c) ----- 0 0.0

Fishery Discards of target species (disturbance / damage / mortality) Specify: d) ----- 0 0.0

Discards of bycatch species (disturbance / damage / mortality) ----- 0 0.0

Conflicts with other fishing gears Specify: e) ----- 0 0.0

Ghost fishing ----- 0 0.0

GENERAL COMMENTS / OBSERVATIONS: Mean 0.0 0.0

Total 0.0 0.0

Please specify: Impact score (IS):

a)  OSPAR habitats / Directive habitats / MPA's Null 0

b)  seahorses / turtles / mammals / seabirds / other Very low < 10

c)  seaweeds / benthic invertebrates / demersal fishes / pelagic fishes / sharks and rays / other Low [10 - 20[

d)  individuals below the minimum conservation reference size (MCRS) and/or damaged specimens Medium [20 - 30[

e)  trawls / dredges / seines / nets / pots and traps / hooks and lines / etc. High [30 - 50[

Very high ≥ 50%

        Fishing gear impact score:

                            (FGIS):

Characterisation of fishing gear impacts
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Figure 2. Scales for scoring the SSF gears impacts as a function  

of their frequency, severity (or) proportion and duration.  

  

  

  

  

Figure 3. “Red lines” set on highly sensitive types of impacts   

for further scoring the SSF gears impacts  

  

Frequency (F): Description: Score:
Never (or N/A) Never occurs (or not applicable) 0

Rare Occurs in < 10% of fishing trips 1

Occasional Occurs in [10 - 20%[ of fishing trips 2

Usual Occurs in [20 - 30%[ of fishing trips 3

Frequent Occurs in [30 - 50%[ of fishing trips 4

Very frequent Occurs in ≥ 50% of fishing trips 5

D/K (or N/O) Do not know (or no opinion) ---

Severity (S): Description: Score:
No (or N/A) No adverse / harmful consequences (or not apllicable) 0

Negligible Insignificantly adverse / harmful consequences (1 in scale 1 - 5) 1

Minor Slightly adverse / harmful consequences (2 in scale 1 - 5) 2

Moderate Fairly adverse / harmful consequences (3 in scale 1 - 5) 3

Severe Highly adverse / harmful consequences (4 in scale 1 - 5) 4

Extreme Extremely adverse / harmful consequences (5 in scale 1 - 5) 5

D/K (or N/O) Do not know (or no opinion) ---

Proportion (P): Description: Score:
Nil (or N/A) Nil fraction (or not applicable) 0

Very low Fraction < 10% of total catches 1

Low Fraction of [10 - 20%[ of total catches 2

Medium Fraction of [20 - 30%[ of total catches 3

High Fraction of [30 - 50%[ of total catches 4

Very high Fraction ≥ 50% of total catches 5

D/K (or N/O) Do not know (or no opinion) ---

Duration (D): Description: Score:
None (or N/A) None effects (or not apllicable) 0

Immediate Effects during a temporal scale of minutes - hours 1

Short-term Effects during a temporal scale of few days 2

Medium-term Effects during a temporal scale of weeks 3

Long-term Effects during a temporal scale of months - years 4

D/K (or N/O) Do not know (or no opinion) ---

CHARACTERISATION AND SCORING OF FISHNG GEARS IMPACTS:

Physical/Chemical Degradation/destruction of biogenic bottoms
Biological/Ecological Damage on threatened/protected habitats

Bycatch protected species
Bycatch of non-commercial species

Fishery Discards of target species
Discards of bycatch species
Ghost fishing

Impact score (IS): Fishing gear impact score (FGIS):
[20-30[ Medium impact
[30-50[ High impact
≥ 50% Very high impact

"Red lines" set on highly sensitive types of impacts, for further
classifying the fishing gears:

If any of these "red line impacts" scores above the following values,
the fishing gear is automatically ranked as follows:
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The following section provides a brief description of each item included in the evaluation matrix. 

 

1) Physical/Chemical impacts: 

    1.1. Bottom degradation/destruction:  hard bottom (rocky); soft bottom (sandy/muddy); biogenic 

bottom 

This item refers to the impacts induced by gears operated in diverse types of seabed habitats, and 

discriminates between impacts caused by static vs. mobile fishing gears. It penalises fishing gears that 

contact/interact with the seabed, with expected lower impacts on hard bottoms < soft bottoms << 

biogenic bottoms (e.g. maërl beds, kelp forests, seagrass meadows, other sensitive types of seabed). 

Fishing gears that are not expected to have any contact with the bottom (or that are not used in certain 

types of bottoms: rocky, sandy/muddy or biogenic) should score 0 (zero) in this item of the evaluation 

matrix. 

 

    1.2. Remobilisation of pollutants (accumulated in bottom sediments) 

This item differentiates the impacts caused by benthic vs. pelagic fishing gears. Regarding gears that 

interact with the seabed, it penalises those operated in soft bottoms and that are susceptible to higher 

remobilisation of pollutants accumulated in bottom sediments (muddy > sandy bottoms). In addition, it 

allows discriminating between gears operated in less polluted vs. heavily polluted seabed habitats. Fishing 

gears that are not expected to have any contact with the bottom or that are operated in pristine areas in 

terms of bottom pollution should score 0 (zero) in this item of the evaluation matrix. 

  

    1.3. Water column turbidity (sediment resuspension) 

This item also differentiates the types of impacts caused by benthic vs. pelagic fishing gears. As in the 

previous item, it penalises gears that operated and interacted within soft bottoms and that are susceptible 

of more sediment resuspension and thus higher turbidity of the water column (muddy > sandy bottoms). 

Fishing gears that are not expected to have any contact with the bottom or that contact with hard bottoms 

without predictable sediment resuspension should score 0 (zero) in this item of the evaluation matrix. 

  

    1.4. Nutrient enrichment/eutrophication  

This item also differentiates the types of impacts caused by benthic vs. pelagic fishing gears. It penalises 

gears that operated and interacted within soft bottoms and that are more susceptible of nutrient 

remobilisation from the bottom and enrichment in the water column, which might cause localised 

processes of eutrophication (muddy > sandy bottoms). Fishing gears that are not expected to have any 
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contact with the bottom or that contact with hard bottoms without predictable nutrient remobilisation 

should score 0 (zero) in this item of the evaluation matrix. 

 

    1.5. Litter (solid waste, plastics) 

This item deals with the litter production directly associated with the fishing operations (i.e. resulting from 

the fishing gear itself and not from the behaviour of the vessel crew). For instance, some types of gears 

are more susceptible of damage/loss of components (e.g. buoys, lines, nets, etc.) made of synthetic 

materials (plastic, nylon, polystyrene, etc.), which are known to contribute for a significant fraction of 

fishing-related debris and marine pollution. 

  

    1.6. Fuel consumption/greenhouse gas emission  

This item refers to the aerial and marine pollution produced during the fishing operations (i.e. whenever 

handling the fishing gears, and not during cruising to the fishing ground and back to the fishing harbour). 

In addition, it discriminates the amount of energy consumed and pollution produced during the fishing 

operations among types of fishing gears and that require different levels of engine power (mobile > static; 

benthic > pelagic; mechanically operated > manually operated, etc.). For instance, in some cases of active 

gears like purse seines, the period of actively searching for target species schools should also be accounted 

in this item of the evaluation matrix. 

 

    1.7. Noise (acoustic perturbations) 

This item deals with the level of noise potentially emitted during the fishing operations (i.e. reflecting the 

duration and intensity of the effort required from the vessel engine). It also discriminates the noise 

produced during the fishing operations by different types of fishing gears (mobile > static; benthic > 

pelagic; mechanically operated > manually operated, etc.). For instance, bottom-interacting gears (e.g. 

trawls and dredges) are expected to produce much more underwater noise than pelagic gears, especially 

those simpler and hand-operated gears (e.g. lines hand-hooks, jigging, etc.). 

  

2) Biological/Ecological impacts: 

    2.1. Damage on threatened/protected habitats 

This item penalises gears that are operated in highly sensitive habitats (which should be identified in the 

field “Specify”). This item also might reflect the expected higher impact of certain types of gears (mobile 

> static; benthic > pelagic). Fishing gears that are never operated in highly sensitive habitats should score 

0 (zero) in this item of the evaluation matrix. 



 
 

1 

 

10 

 

    2.2. Bycatch of threatened/protected species (disturbance/damage/mortality) 

This item penalises gears that incidentally capture protected species as bycatch, especially if they inflict 

considerable damage and/or cause mortality. For instance, the bycatch of marine mammals, turtles or 

seabirds using fishing nets, might be very sporadic, but has intense and long-lasting effects, therefore its 

overall impact might be quite significant. 

 

    2.3. Bycatch of non-commercial species (disturbance/damage/mortality) 

This item penalises non-species selective gears that incidentally capture high amounts of non-commercial 

species (i.e. typically discarded on-board), especially if the operation of the gears inflicts considerable 

damage and/or causes mortality. In addition, within the bycatch taxa, this item also differentiates 

between commercially valuable species (retained and landed) from non-commercial species (generally 

discarded). For instance, this item should discern between a gear catching a considerable proportion of 

non-commercial species that are mostly discarded alive, undamaged and with a very high survival 

likelihood, and another gear that despite catching a small fraction of non-commercial species induces high 

mortality in non-commercial species caught as bycatch (and subsequently discarded). 

 

3) Fishery impacts: 

    3.1. Discards of target species (disturbance/damage/mortality) 

This item penalises non-size selective gears that catch high amounts of target species below the minimum 

conservation reference size (MCRS), as well as those that induce considerable damage in the target 

species (making them unsuitable for sale at wholesale auction and being discarded on-board) or that 

cause high damage in the target species < MCRS (i.e. resulting in severe immediate mortality of discarded 

specimens). 

 

    3.2. Discards of bycatch species (disturbance/damage/mortality) 

This item penalises non-species selective gears that catch high amounts of taxa as bycatch that will be 

subsequently discarded on-board. Once again, it should also consider the damage and mortality rates 

induced in unwanted catches and balance between the fields “frequency”, “severity” and “duration”: i.e. 

high bycatch proportions with very low damage/mortality rates should be differentiated from low bycatch 

proportions with extremely high damage/mortality rates. The bycatch and discards of certain taxa, such 

as top-predators, caught in few numbers but highly damaged or even dead, might be more impacting than 
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the catch of several highly abundant species at lower trophic level, which are discarded alive and virtually 

undamaged. 

 

    3.3. Conflicts with other fishing gears 

This item emphasises the existence of conflicts of use (both for space and resources) between fishing 

gears operated in the same area and time. In addition, it should also consider the potential higher 

disturbance, conflict and damage caused by mobile gears (e.g. trawls, dredges, etc.) vs. static gears (e.g. 

nets, longlines, pots and traps, etc.). In practice, this intends to reflect the relevance and consequences 

of conflicts between fishing gears in the context of Marine Spatial Planning (MSP). The conflicts with other 

fishing gears has clear implications in the production of “Litter” (1.5) and impacts resulting from “Ghost 

fishing” (3.4), which are handled separately in this evaluation matrix, and therefore should not be 

considering in this item. 

 

    3.4. Ghost fishing  

This item discriminates fishing gears that are susceptible to partial or total damage/loss, and that are 

capable of exerting “ghost fishing”. The fields “frequency” and “duration” are quite useful to discern (and 

eventually penalise) this type of impact. In fact, although some gears are more susceptible of being 

damaged/lost, the severity and duration of “ghost fishing” effects and consequences might be quite 

different between potentially low-impacting (e.g. lines and hooks, etc.) and potentially high-impacting 

(e.g. nets, traps, etc.) fishing gears. 

  

6. Participatory process with stakeholders involvement 
to fill the SSF gears impacts evaluation matrix 

Regarding the participatory process and fisheries stakeholders involvement (e.g. Producers Organisations 

and Fishermen Associations, professional fishermen, administration, NGO´s), diverse approaches should 

be adopted to select and contact suitable participants to fill the evaluation matrix, as well as to establish 

the most appropriate and effective type of interaction with the relevant stakeholders. Further, whenever 

it is possible to anticipate any difficulty in filling the impact matrix or interpreting and scoring the 

evaluation criteria (frequency, severity/proportion, duration), especially by fishermen/fishing 

associations, the interaction should be through face-to-face interviews. However, where this is not 

possible, the information should be gathered through telephone or video-call enquiries. 
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In any case, it is extremely important to define and describe a common methodology of the approach and 

involvement of stakeholders in the participatory process, as well as provide as many details as possible 

(e.g. definitions applied for each component) when scoring the items. It should be emphasised that the 

data collected in the evaluation matrices are not strictly independent, since they are strongly based on 

the perception, knowledge and professional experience of the different stakeholders involved in the 

fishing sector. The strength and added-value of this participatory process is precisely the standardised 

approach to obtain the ranking of fishing gear impact score, based on the perception of all stakeholders 

and balanced in the eventual existence of different perspectives. 

 

7. Considerations for piloting with stakeholders for the 
completion of SSF gears impacts evaluation matrix 

Regarding the filling of the evaluation matrix, It was recognised that for a variety of stakeholders with 

quite diverse backgrounds, it would be most helpful to support them to correctly interpret the evaluation 

matrix and to adequately express their perceptions, based on their professional knowledge and 

experience. In particular, it is very important to provide the stakeholders with “boundaries” and/or 

specific “examples” that might guide them to give the most correct scoring and accurate evaluation of 

fishing gear impacts. 

For instance, the field “frequency” might be clearer sometimes if expressed as number of fishing trips or 

hauls; the field “proportion” (for certain items like bycatch or discards) might be translated into ¼, half, ¾ 

of the overall catches; the field “duration” might be clarified using alternative time intervals, such as 

immediate, very quick, quick, long, very long impact or the time needed to be recovered from the impact. 

On the other hand, in some cases maybe it might be more useful to ask the stakeholders how they 

evaluate or score a certain fishing gear compared to the least (e.g. hand jigging) or most impacting (e.g. 

bottom trawling) gears operated by the SSF fleet in their fishing area. 

 

8. Final remarks and next steps 
Based on a comprehensive literature consultation, this innovative joint methodology (multidisciplinary 

index-system) was developed to assess the impact of SSF fishing gears in the Atlantic Area. Using a 

standardised and common approach, a participatory process will be carried out to collect information 

from the diverse types of stakeholders involved in the fisheries sector, by filling in the impact matrix and 

ranking the fishing gears impacts based on their perception, knowledge, and professional experience. 
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Subsequently, the ranking of the fishing gears impact for each country, will allow identifying the 

physical/chemical, biological/ecological and fishery impacts and assessing the main habitats impacted by 

the SSF on the marine and coastal ecosystems along the Atlantic Area. Finally, potential mitigation 

measures will be proposed to minimize the impacts exerted by the SSF fishing activities on the affected 

ecosystems, further contributing to the implementation of Marine Strategy Framework Directive (MSFD) 

and Marine Spatial Planning (MSP). These next steps will ultimately allow achieving the main objectives 

foreseen in the Actions 2 and 3 of Work Package WP5 of the project CABFishMAN. 

 

9. Bibliographic references 
  

    9.1. Cited references: 

Chuenpagdee, R.; Morgan, L.E.; Maxwell, S.M.; Norse, E.A. and Pauly, D. (2003). Shifting gears: assessing 

collateral impacts of fishing methods in US waters. Frontiers in Ecology and the Environment, 1 

(10): 517-524. 

EU N2K Group (2012). Common methodology for assessing the impact of fisheries on marine Natura 2020. 

Report from the European Economic Interest Group to the European Commission. 

https://ec.europa.eu/environment/nature/natura2000/marine/docs/Fisheries%20methodoloy.p

df 

EU N2K Group (2015). An overview of the potential interactions and impacts of commercial fishing 

methods on marine habitats and species protected under the EU Habitats Directive. Report from 

the European Economic Interest Group to the European Commission. 

http://ec.europa.eu/environment/nature/natura2000/marine/docs/Fisheries%20interactions.p

df 

Gascoigne, J. and Willsteed, E. (2009). Moving Towards Low Impact Fisheries In Europe Policy Hurdles & 

Actions. Seas at Risk. https://seas-at-risk.org/images/pdf/archive/ SAR_LIF.pdf 

Grieve, C.; Brady, D. and Polet, H. (2014). Review of habitat dependent impacts of mobile and static fishing 

gears that interact with the seabed. Best practices for managing, measuring and mitigating the 

benthic impacts of fishing – Part 1. Marine Stewardship Council Science Series, 2: 18-88. 

Polet, H. and Depestele, J. (2010). Impact assessment of the effects of a selected range of fishing gears in 

the North Sea. Report commissioned by Stichting Noordzee en WNF. ILVO - Institute for 

Agricultural and Fisheries Research, 110 p. https://www.researchgate.net/ 



 
 

1 

 

14 

publication/308748413_Impact_assessment_of_the_effect_of_a_selected_range_of_fishing_ge

ars_in_the_North_Sea 

 

    9.2. Consulted references: 

Alverson, D.L.; Freeberg, M.H.; Pope, J.G. and Murawski, S.A. (1994). A global assessment of fisheries 

bycatch and discards. FAO Fisheries Technical Paper No. 339. FAO, Rome, 233 p. 

Amoroso, R.; Pitcher, C.R.; Rijnsdorp, A.D.; McConnaughey, R.A.; Parma, A.M.; Suuronen, P.; Eigaard, O.R.; 

Bastardie, F.; Hintzen, N.T.; Althaus, F.; Baird, S.J.; Black, J.; Buhl-Mortensen, L.; Campbell, A.; 

Catarino, R.; Collie, J.; Jr, J.H.C.; Durholtz, D.; Engstrom, N.; Fairweather, T.P.; Fock, H.; Ford, R.; 

Gálvez, P.A.; Gerritsen, H.; Góngora, M.E.; González, J.A.; Intelmann, S.S.; Jenkins, C.; Kaingeb, P.; 

Kangas, M.; Kathenab, J.N.; Kavadas, S.; Leslie, R.W.; Lewis, S.G.; Lundy, M.; Makin, D.; Martin, J.; 

Mazor, T.; Mirelis, G.G.; Newman, S.J.; Papadopoulou, N.; Rochester, W.; Russo, T.; Sala, A.; 

Semmens, J.M.; Silva, C.; Tsolos, A.; Vanelslander, B.; Wakefield, C.B.; Wood, B.A.; Hilborn, R.; 

Kaiser, M.J. and Jennings, S. (2018). Bottom fishing footprints on the world’s continental shelves. 

Proceedings of the National Academy of Sciences, 115: E10275-E10282. 

Anderson S.C.; Mills Flemming J.; Watson, R. and Lotze, H.K. (2011). Rapid global expansion of invertebrate 

fisheries: trends, drivers, and ecosystem effects. PLoS ONE, 6(3): e14735. 

Anjos, M.; Pereira, F.; Vasconcelos, P.; Joaquim, S.; Matias, D.; Erzini, K. and Gaspar, M.B. (2018). Bycatch 

and discards survival rate in a small-scale bivalve dredge fishery along the Algarve coast (southern 

Portugal). Scientia Marina, 82 (S1): 75-90. 

Armstrong, C.W. and Falk-Petersen, J. (2008). Habitat–fisheries interactions: a missing link? ICES Journal 

of Marine Science, 65: 817-821. 

Atkinson, L.J.; Field, J.G. and Hutchings, L. (2011). Effects of demersal trawling along the west coast of 

southern Africa: multivariate analysis of benthic assemblages. Marine Ecology Progress Series, 

430: 241-255. 

Auster, P.J. and Langton, R.W. (1999). The effects of fishing on fish habitat. In: Benaka, L. (Ed.), Fish habitat: 

essential fish habitat and restoration. American Fisheries Society Symposium, 22, Bethesda, 

Maryland, pp. 150-187. 

Auster, P.J.; Malatesta, R.J.; Langton, R.W.; Watting, L.; Valentine, P.C.; Donaldson, C.L.S.; Langton, E.W.; 

Shepard, A.N. and Babb, W.G. (1996). The impacts of mobile fishing gear on seafloor habitats in 

the gulf of Maine (Northwest Atlantic): Implications for conservation of fish populations. Reviews 

in Fisheries Science, 4 (2): 185-202. 



 
 

1 

 

15 

Ayaz, A.; Acarli, D.; Altinagac, U.; Ozekinci, U.; Kara, A. and Ozen, O. (2006). Ghost fishing by monofilament 

and multifilament gillnets in Izmir Bay, Turkey. Fisheries Research, 79 (3): 267-271. 

Baer, A.; Donaldson, A. and Carolsfeld, J. (2010). Impacts of longline and gillnet fisheries on aquatic 

biodiversity and vulnerable marine ecosystems. DFO Canadian Science Advisory Secretariat 

Research Document 2010/012 vii + 78 p. 

Baeta, F.; Costa, M.J. and Cabral, H. (2009). Trammel nets’ ghost fishing off the Portuguese central coast. 

Fisheries Research, 98 (1-3): 33-39. 

Ball, B.J.; Fox, G. and Munday, B.W. (2000). Long- and short-term consequences of a Nephrops trawl 

fishery on the benthos and environment of the Irish Sea. ICES Journal of Marine Science, 57 (5): 

1315-1320. 

Barnette, M.C. (2001). A review of the fishing gear utilized within the Southeast Region and their potential 

impacts on essential fish habitat. National Oceanic and Atmospheric Administration (NOAA) 

Technical Memorandum NMFS-SEF SC-44 9, 62 p. 

Billing, S.L.; Anderson, S.; Parker, A.; Eichhorn, M.; Vare, L.L.; Thomson, E. and Thomson, E. (2018). Scottish 

Inshore Fisheries Integrated Data System (SIFIDS): Assessment of socio-economic and cultural 

characteristics of Scottish inshore fisheries. Published by MASTS, 206 p. 

Botsford, L.W.; Castilla, J.C. and Peterson, C.H. (1997). The management of fisheries and marine 

ecosystems. Science, 277: 509-515. 

Boulcott, P.; Millar, C.P. and Fryer, R.J. (2014). Impact of scallop dredging on benthic epifauna in a mixed-

substrate habitat. ICES Journal of Marine Science, 71 (4): 834-844. 

Brown, E.J.; Finney, B.; Dommisse, M. and Hills, S. (2005). Effects of commercial otter trawling on the 

physical environment of the southeastern Bering Sea. Continental Shelf Research, 25: 1281-1301. 

Brown, J. and Macfadyen, G. (2007). Ghost fishing in European waters: Impacts and management 

responses. Marine Policy, 31 (4): 488-504. 

Brown, J., Macfadyen, G.; Huntington, T.; Magnus J. and Tumilty, J. (2005). Ghost fishing by lost fishing 

gear. Final Report to DG Fisheries and Maritime Affairs of the European Commission. 

Fish/2004/20. Institute for European Environmental Policy / Poseidon Aquatic Resource 

Management Ltd, 132 p. 

Buhl-Mortensen, L.; Ellingsen, K.E.; Buhl-Mortensen, B.; Skaar, K.L. and Gonzalez-Mirelis, G. (2016). 

Trawling disturbance on megabenthos and sediment in the Barents Sea: chronic effects on 

density, diversity, and composition. ICES Journal of Marine Science, 73 (Suppl. 1): i98-i114. 



 
 

1 

 

16 

Buhl-Mortensen, L.B.; Neat, F.; Koen-Alonso, M.; Hvingel, C. and Holte, B. (2016). Fishing impacts on 

benthic ecosystems: an introduction to the 2014 ICES symposium special issue. ICES Journal of 

Marine Science, 73 (Suppl. 1): i1-i4. 

Bullimore, B.A.; Newman, P.B.; Kaiser, M.J.; Gilbert, S.E. and Lock, K.M. (2001). A study of catches in a fleet 

of 'ghost-fishing' pots. Fishery Bulletin, 99 (2): 247-253. 

Cefas (2016). Quick scoping review of the evidence on the economic, social and environmental impact of 

the over 10m fishing fleet in England. Defra Project: MF1241. 

http://sciencesearch.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&

Completed=0&ProjectID=19746 

Cefas (2016). Review of evidence on the impacts of under 10m and over 10m fishing fleets in England. 

Defra Project: MF1241. https://www.ices.dk/sites/pub/ASCExtended2016/ 

Abstracts/Forms/DispForm.aspx?ID=222 

Churchill, J.H. (1989). The effect of commercial trawling on sediment resuspension and transport over the 

Middle Atlantic Bight continental shelf. Continental Shelf Research, 9: 841-864. 

Clark, M.R.; Althaus, F.; Schlacher, T.A.; Williams, A.; Bowden, D.A. and Rowden, A.A. (2016). The impacts 

of deep-sea fisheries on benthic communities: A review. ICES Journal of Marine Science, 73 (Suppl. 

1): i51-i69. 

Coll, M.; Shannon, L.J.; Yemane, D.; Link, J.S.; Ojaveer, H.; Neira, S.; Jouffre, D.; Labrosse, P.; Heymans, J.J.; 

Fulton, E.A. and Shin, Y-J. (2010). Ranking the ecological relative status of exploited marine 

ecosystems. ICES Journal of Marine Science, 67 (4): 769-786. 

Collie, J.; Hiddink, J.G.; van Kooten, T.; Rijnsdorp, A.D.; Kaiser, M.J.; Jennings, S. and Hilborn, R. (2017) 

Indirect effects of bottom fishing on the productivity of marine fish. Fish and Fisheries, 18, 619-

637. 

Collie, J.S.; Escanero, G.A. and Valentine, P.C. (1997). Effects of bottom fishing on the benthic megafauna 

of Georges Bank. Marine Ecology Progress Series, 155: 159-172. 

Collie, J.S.; Escanero, G.A. and Valentine, P.C. (2000). Photographic evidence of the impacts of bottom 

fishing on benthic epifauna. ICES Journal of Marine Science, 57: 987-1001. 

Collie, J.S.; Hall, S.J.; Kaiser, M.J. and Poiner, I.R. (2000). A quantitative analysis of fishing impacts on shelf-

sea benthos. Journal of Animal Ecology, 69(5): 785-798. 

Craven, H.R.; Brand, A.R. and Stewart, B.D. (2013). Patterns and impacts of fish bycatch in a scallop dredge 

fishery. Aquatic Conservation: Marine and Freshwater Research, 23 (1): 152-170. 

Crilly, R. and Esteban, A. (2013). Small versus large-scale, multi-fleet fisheries: The case for economic, 

social, and environmental access criteria in European fisheries. Marine Policy, 37: 20-27. 



 
 

1 

 

17 

Crona, B.I.; Pomeroy, R.S. and Purcell, S.W. (2020).  Small-scale and artisanal fisheries: insights and 

Approaches for Improved Governance and Management in a Globalized Context. In “Small-scale 

and artisanal fisheries: insights and approaches for improved governance and management in a 

globalized context” (Eds). Frontiers in Marine Science, 7: 455. 

Crowder, L.B.; Hazen, E.L.; Avissar, N.; Bjorkland, R.; Latanich, C. and Ogburn, M.B. (2008). The impacts of 

fisheries on marine ecosystems and the transition to ecosystem-based management. Annual 

Review of Ecology, Evolution, and Systematics, 39: 259-278. 

Currie, D.R. and Parry, G.D. (1996). Effects of scallop dredging on a soft sediment community: a large-scale 

experimental study. Marine Ecology Progress Series, 134: 131-150. 

Davies, P.; Williams, C.; Carpenter, G. and Stewart, B.D. (2018). Does size matter? Assessing the use of 

vessel length to manage fisheries in England. Marine Policy, 97: 202-210. 

Dayton, P.K.; Thrush, S.F.; Agardy, M.T. and Hofman, R.J. (1995). Environmental effects of marine fishing. 

Aquatic Conservation: Marine and Freshwater Ecosystems, 5: 205-232. 

De Alteris, J.; Skrobe, L. and Lipsky, C. (1999). The significance of seabed disturbance by mobile fishing 

gear relative to natural processes: a case study in Narragansett Bay, Rhode Island. In: Benaka, L. 

(Ed.), Fish habitat: essential fish habitat and rehabilitation. American Fisheries Society Symposium 

22, Bethesda, Maryland, pp. 224-237. 

De Groot, S.J. (1984). The impact of bottom trawling on benthic fauna of North Sea. Ocean Management, 

9: 177-190. 

De Groot, S.J. and Lindeboom, H.J. (1994). Environmental impact of bottom gears on benthic fauna in 

relation to natural resources management and protection of the North Sea. Netherlands Institute 

for Sea Research, 257 pp. 

De Juan, S. and Demestre, M. (2012). A trawl disturbance indicator to quantify large scale fishing impact 

on benthic ecosystems. Ecological Indicators, 18: 183-190. 

Dellapenna, T.M.; Allison, M.A.; Gill, G.A.; Lehman, R.D. and Warnken, K.W. (2006). The impact of shrimp 

trawling and associated sediment resuspension in mud dominated, shallow estuaries. Estuarine, 

Coastal and Shelf Science, 69: 519-530. 

Depestele, J.; Ivanović, A.; Degrendele, K.; Esmaeili, M.; Polet, H.; Roche, M.; Summerbell, K.; Teal, L.R.; 

Vanelslander, B. and O'Neill, F.G. (2016). Measuring and assessing the physical impact of beam 

trawling. ICES Journal of Marine Science, 73 (Suppl. 1): i15-i26.  

DFO (2006). Impacts of trawl gears and scallop dredges on benthic habitats, populations and communities. 

DFO Canadian Science Advisory Secretariat. Science Advisory Report 2006/025. http://www.dfo-

mpo.gc.ca/csas/Csas/status/2006/SAR-AS2006_025_E.pdf 



 
 

1 

 

18 

DFO (2010). Potential impacts of fishing gears (excluding mobile bottom-contacting gears) on marine 

habitats and communities. DFO Canadian Science Advisory Secretariat. Science Advisory Report 

2010/003. https://www.dfo-mpo.gc.ca. 

Diesing, M.; Stephens, D. and Aldridge, J. (2013). A proposed method for assessing the extent of the 

seabed significantly affected by demersal fishing in the Greater North Sea. ICES Journal of Marine 

Science, 70: 1085-1096. 

Donaldson, A.; Gabriel, C.; Harvey, B.J. and Carolsfeld, J. (2010). Impacts of Fishing Gears other than 

Bottom Trawls, Dredges, Gillnets and Longlines on Aquatic Biodiversity and Vulnerable Marine 

Ecosystems. DFO Canadian Science Advisory Secretariat Research Document 2010/011. 

Dounas, C.; Davies, I.; Triantafyllou, G.; Koulouri, P.; Petihakis, G.; Arvanitidis, C.; Sourlatzis, G. and 

Eleftheriou, A. (2007). Large-scale impacts of bottom trawling on shelf primary productivity. 

Continental Shelf Research, 27 (17): 2198-2210. 

Duplisea, D.; Jennings, S.; Malcolm, S.; Parker, R. and Sivyer, D. (2001) Modelling potential impacts of bot-

tom trawl fisheries on soft sediment biogeochemistry in the North Sea. Geochemical Transactions, 

2: 112-117. 

Durrieu de Madron, X.; Ferré, B., Le Corre, G.; Grenz, C.; Conan, P., Pujo-Pay, M.; Buscail, R. and Bodiot, 

O. (2005). Trawling-induced resuspension and dispersal of muddy sediments and dissolved 

elements in the Gulf of Lion (NW Mediterranean). Continental Shelf Research, 25: 2387-2409. 

EFTEC (2009). What inshore fisheries evidence gaps currently exist? Provision of Sustainable Access to 

Inshore Fisheries Research Gap Analysis - MF1209. Economics for the Environment Consultant 

(Eftec) 

MF1209.http://sciencesearch.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location

=None&Completed=0&ProjectID=16858 

Eigaard, O.R.; Bastardie, F.; Breen, M.l.; Dinesen, G.E.; Lafargue, P.; Nielsen, J.R.; Nilson, H.; O’Neil, F.; 

Polet, H.; Reid, D.; Sala, A.; Sköld, M.; Smith, C.; Sørensen, T.K.; Tully, O.; Zengin, M.; Hintzen, N.T. 

and Rijnsdorp, A.D. (2016). Estimating seafloor pressure from trawls and dredges based on gear 

design and dimensions. ICES Journal of Marine Science, 73 (1): 27-43. 

Eigaard, O.R.; Bastardie, F.; Hintzen, N.T.; Buhl-Mortensen, L.; Buhl-Mortensen, P.; Catarino, R.; Dinesen, 

G.E.; Egekvist, J.; Fock, H.O.; Geitner, K.; Gerritsen, H.D.; González, M.M.; Jonsson, P.; Kavadas, S.; 

Laffargue, P.; Lundy, M.; Gonzalez-Mirelis, G.; Rasmus Nielsen, J.; Papadopoulou, N.; Posen, P.E.; 

Pulcinella, J.; Russo, T.; Sala, A.; Silva, C.; Smith, C.J.; Vanelslander, B.; Rijnsdorp, A.D. (2017). The 

footprint of bottom trawling in European waters: distribution, intensity, and seabed integrity. ICES 

Journal of Marine Science, 74 (3): 847-865. 



 
 

1 

 

19 

Eleftheriou, A. and Robertson, M.R. (1992). The effects of experimental scallop dredging on the fauna and 

physical environment of a shallow sandy community. Netherlands Journal of Sea Research, 30: 

289-299. 

Elliott, S.A.M.; Guérin L.; Pesch R.; Schmitt P.; Meakins B.; Vina-Herbon C.; González-Irusta J.M.; de la 

Torriente A. and Serrano A. (2018). Integrating benthic habitat indicators: Working towards an 

ecosystem approach. Marine Policy, 90: 88-94. 

Erftemeijer, P.L. and Lewis III, R.R.R. (2006). Environmental impacts of dredging on seagrasses: A review. 

Marine Pollution Bulletin, 52: 1553-1572. 

Erzini, K.; Bentes, L.; Coelho, R.; Lino, P.G.; Monteiro, P.; Ribeiro, J. and Gonçalves, J.M.S. (2008). Catches 

in ghost-fishing octopus and fish traps in the northeastern Atlantic Ocean (Algarve, Portugal). 

Fishery Bulletin, 106: 321-327. 

Erzini, K.; Monteiro, C.C.; Ribeiro, J.; Santos, M.N.; Gaspar, M.B.; Monteiro, P. and Borges, T.C. (1997). An 

experimental study of gill net and trammel net 'ghost fishing' off the Algarve (southern Portugal). 

Marine Ecology Progress Series, 158: 257-265. 

Fonds, M. (1994). Mortality of Fish and Invertebrates in Beam Trawl Catches and the Survival Chances of 

Discards. In: S.J. de Groot, H.J. Lindeboom (Eds.), Environmental Impact of Bottom Gears on 

Benthic Fauna in Relation to Natural Resources Management and Protection of the North Sea. 

NIOZ Report No. 12, pp. 131-146.  

Fulton, E.A.; Smith, A.D.M. and Punt, A.E. (2005). Which ecological indicators can robustly detect effects 

of fishing? ICES Journal of Marine Science, 62 (3): 540-551. 

Garcia, S.M.; Zerbi, A.; Aliaume, C.; Do Chi, T. and Lasserre, G. (2003). The ecosystem approach to fisheries. 

Issues, terminology, principles, institutional foundations, implementation and outlook. FAO, 

Rome. FAO Fisheries Technical Paper No. 443, 71 p. 

Gaspar, M.B. and Chícharo, L.M. (2007). Modifying Dredges to Reduce By-Catch and Impacts on the 

Benthos. In: S.J. Kennelly (Ed.), By-Catch Reduction in the World’s Fisheries, Springer, Dordrecht, 

pp. 95-140. 

Gaspar, M.B.; Barracha, I.; Carvalho, S. and Vasconcelos, P. (2012). Chapter 12 - Clam Fisheries Worldwide: 

Main Species, Harvesting Methods and Fishing Impacts. In: Clam Fisheries and Aquaculture 

(Editor: da Costa González, F.). Nova Science Publishers Inc., New York, pp. 291-327. (ISBN: 978-

1-62257-518-3). 

Gaspar, M.B.; Carvalho, S.; Cúrdia, J.; Santos, M.N. and Vasconcelos, P. (2011). Chapter 10.08 - Restoring 

Coastal Ecosystems from Fisheries and Aquaculture Impacts. In: Treatise on Estuarine and Coastal 

Science (Editors-in-Chief: Wolanski, E. & McLusky, D.), Ecohydrology and Restoration, Volume 10 



 
 

1 

 

20 

(Editors: Chícharo, L. & Zalewski, M.). Academic Press, Waltham, pp. 165-187. (DOI: 

10.1016/B978-0-12-374711-2.01008-1; ISBN: 978-0-08-087885-0). 

Gerritsen, H.D.; Minto, C. and Lordan, C. (2013). How much of the seabed is impacted by mobile fishing 

gear? Absolute estimates from Vessel Monitoring System (VMS) point data. ICES Journal of Marine 

Science, 70: 523-531. 

Gilkinson, K.D.; Fader, G.B.J.; Gordon, Jr D.C.; Charron, R.; McKeown, D.; Roddick, D.; Kenchington, E.L.R.; 

MacIsaac, K.; Bourbonnais, C.; Vass, P. and Liu, Q. (2003). Immediate and longer-term impacts of 

hydraulic clam dredging on an offshore sandy seabed: effects on physical habitat and processes 

of recovery. Continental Shelf Research, 23: 1315-1336. 

Gilman, E. (2015). Status of international monitoring and management of abandoned, lost and discarded 

fishing gear and ghost fishing. Marine Policy, 60: 225-239. 

Gilman, E.; Chopin, F.; Suuronen, P. and Blaise, K. (2016). Abandoned, lost and discarded gillnets and 

trammel nets: Methods to estimate ghost fishing mortality, and the status of regional monitoring 

and management. FAO Fisheries and Aquaculture Technical Paper, FAO, Rome, No. 600: 96 p.  

Gilman, E.; Musyl, M.; Suuronen, P.; Chaloupka, M.; Gorgin, S.; Wilson, J. and Kuczenski, B. (2021). Highest 

risk abandoned, lost and discarded fishing gear. Scientific Reports, 11 (1): 7195. 

Goodman, A.J.; Brillant, S.; Walker, T.R.; Bailey, M. and Callaghan, C. (2019). A Ghostly Issue: managing 

abandoned, lost, and discarded lobster fishing gear in the Bay of Fundy in Eastern Canada. Ocean 

& Coastal Management, 181: 104925.  

Grabowski, J.H.; Bachman, M.; Demarest, C.; Eayrs, S.; Harris, B.P.; Malkoski, V.; Packer, D. and Stevenson, 

D. (2014). Assessing the vulnerability of marine benthos to fishing gear impacts. Reviews in 

Fisheries Science & Aquaculture, 22 (2): 142-155. 

Gray, C.A. and Kennelly, S.J. (2018). Bycatches of endangered, threatened and protected species in marine 

fisheries. Reviews in Fish Biology and Fisheries, 28 (3): 521-541. 

Greenpeace (2019). Ghost Gear: The abandoned fishing nets haunting our Oceans. 

https://www.greenpeace.org/aotearoa/publication/ghost-gear-the-abandoned-fishing-nets-

haunting-our-oceans/. 

Hall-Spencer, J.M. and Moore, P.G. (2000). Impact of Scallop Dredging on Maerl Grounds. In: M.J. Kaiser, 

S.J. de Groot (Eds.), Effects of Fishing on Non-Target Species and Habitats. Blackwell Science, 

Oxford, pp. 105-107. 

Hall-Spencer, J.M. and Moore, P.G. (2000). Scallop dredging has profound, long-term impacts on maerl 

habitats. ICES Journal of Marine Science, 57: 1407-1415. 

Hall, M.A. (1996). On bycatches. Reviews in Fish Biology and Fisheries, 6: 319-352. 



 
 

1 

 

21 

Hall, S.J. (1999). The Effects of Fishing on Marine Ecosystems and Communities. Blackwell Science, Ltd. 

Oxford, U.K., 274 pp. 

Hauton, C.; Atkinson, R.J.A. and Moore, P.G. (2003b). The impact of hydraulic blade dredging on a benthic 

megafaunal community in the Clyde Sea area, Scotland. Journal of Sea Research, 50: 45-56. 

Hauton, C.; Hall-Spencer, J.M. and Moore, P.G. (2003a). An experimental study of the ecological impacts 

of hydraulic bivalve dredging on maerl. ICES Journal of Marine Science, 60: 381-392. 

Hawkins, A.D.; Pembroke, A.E. and Popper, A.N. (2015). Information gaps in understanding the effects of 

noise on fishes and invertebrates. Reviews in Fish Biology and Fisheries, 25(1): 39-64. 

Hiddink, J.G.; Jennings, S. and Kaiser, M.J. (2006). Indicators of the ecological impact of bottom trawl 

disturbance on seabed communities. Ecosystems, 9: 1190-1199. 

Hiddink, J.G.; Jennings, S. and Kaiser, M.J. (2007). Assessing and predicting the relative ecological impacts 

of disturbance on habitats with different sensitivities. Journal of Applied Ecology, 44: 405-413. 

Hiddink, J.G.; Jennings, S.; Kaiser, M.J.; Queirós, A.M.; Duplisea, D.E. and Piet, G.J. (2006). Cumulative 

impacts of seabed trawl disturbance on benthic biomass, production and species richness in 

different habitats. Canadian Journal of Fisheries and Aquatic Sciences, 63: 721-736. 

Hiddink, J.G.; Jennings, S.; Sciberras, M.; Bolam, S.G.; Cambiè, G.; McConnaughey, R.A.; Mazor, T.; Hilborn, 

R.; Collie, J.S.; Pitcher, C.R.; Parma, A.M.; Suuronen, P.; Kaiser, M.J. and Rijnsdorp, A.D. (2019). 

Assessing bottom-trawling impacts based on the longevity of benthic invertebrates. Journal of 

Applied Ecology, 56 (5): 1075-1084. 

Hiddink, J.G.; Jennings, S.; Sciberras, M.; Szostek, C.L.; Hughes, K.M.; Ellis, N.; Rijnsdorp, A.D.; 

McConnaughey, R.A; Mazor, T.; Hilborn, R.; Collie, J.S.; Pitcher, C.R.; Amoroso, R.O.; Parma, A.M.; 

Suuronen, P. and Kaiser, M.J. (2017). Global analysis of depletion and recovery of seabed biota 

after bottom trawling disturbance. Proceedings of the National Academy of Sciences of the United 

States of America, 114: 8301-8306. 

Hiddink, J.G.; Kaiser, M.J.; Sciberras, M.; McConnaughey, R.A.; Mazor, T.; Hilborn, R.; Collie, J.S.; Pitcher, 

C.R.; Parma, A.M.; Suuronen, P.; Rijnsdorp, A.D. and Jennings, S. (2020). Selection of indicators for 

assessing and managing the impacts of bottom trawling on seabed habitats. Journal of Applied 

Ecology, 57 (7): 1199-1209. 

Hintzen, N.T.; Aarts, G.; Poos, J.J.; Van der Reijden, K.J. and Rijnsdorp, A.D. (2021). Quantifying habitat 

preference of bottom trawling gear. ICES Journal of Marine Science, 78 (1): 172-184. 

Hinz, H.; Prieto, V. and Kaiser, M.J. (2009). Trawl disturbance on benthic communities: chronic effects and 

experimental predictions. Ecological Applications, 19: 761-773. 



 
 

1 

 

22 

Hughes, K.M.; Kaiser, M.J.; Jennings, S.; McConnaughey, R.A.; Pitcher, R.; Hilborn, R.; Amoroso, R.O.; 

Collie, J.; Hiddink, J.G.; Parma, A.M. and Rijnsdorp, A. (2014). Investigating the effects of mobile 

bottom fishing on benthic biota: a systematic review protocol. Environmental Evidence, 3: 23. 

Huntington, T. (2017). Development of a best practice framework for the management of fishing gear. 

Technical report, Global Ghost Gear Initiative. 

ICES (2021). A series of two Workshops to develop a suite of management options to reduce the impacts 

of bottom fishing on seabed habitats and undertake analysis of the trade-offs between overall 

benefit to seabed habitats and loss of fisheries revenue/contribution margin for these options 

(WKTRADE3). International Council for the Exploration of the Sea. ICES Scientific Reports, 3 (61): 

100 pp. http://doi.org/10.17895/ices.pub.8206. 

Innes, J.P. and Pascoe, S. (2010). A multi-criteria assessment of fishing gear impacts in demersal fisheries. 

Journal of Environmental Management, 91(4): 932-939. 

Jac, C.; Desroy, N.; Duchêne, J.-C.; Foveau, A.; Labrune, C.; Lescure, L. and Vaz, S. (2021). Assessing the 

impact of trawling on benthic megafauna: comparative study of video surveys vs. scientific 

trawling. ICES Journal of Marine Science, 78 (5): 1636-1649. 

Jackson, J.B.C.; Kirby, M.X.; Berger, W.H.; Bjorndal, K.A.; Botsford, L.W.; Bourque, B.C.; Bradbury, R.H.; 

Cooke, R.; Erlandson, J.; Estes, J.A.; Hughes, T.P.; Kidwell, S.; Lange, C.B.; Lenihan, H.S.; Pandolfi, 

J.M.; Peterson, C.H.; Steneck, R.S.; Tegner, M.J. and Warner, R.R. (2001). Historical overfishing and 

the recent collapse of coastal ecosystems. Science, 293 (5530): 629-638. 

Jennings, S. (2004). The ecosystem approach to fishery management: A significant step towards 

sustainable use of the marine environment? Marine Ecology Progress Series, 274: 279-282. 

Jennings, S. and Kaiser, M.J. (1998). The effect of fishing on marine ecosystems. Advances in Marine 

Biology, 34: 201-252. 

Jennings, S. and Le Quesne, W.J.F. (2012). Integration of environmental and fishery management in 

Europe. ICES Journal of Marine Science, 69 (8): 1329-1332. 

Johnson, K.A. (2002). A review of national and international literature on the effects of fishing on benthic 

habitats. Silver Springs, MD: US Department of Commerce, National Oceanic and Atmospheric 

Administration, National Marine Fisheries Service, 72 pp. 

Jones, J.B. (1992) Environmental impact of trawling on the seabed: A review. New Zeal Journal of Marine 

and Freshwater Research, 26: 59-67. 

Kaiser, M.J. (1998). Significance of bottom-fishing disturbance. Conservation Biology, 12: 1230-1235. 



 
 

1 

 

23 

Kaiser, M.J. (2014). The conflict between static gear and mobile gear in inshore fisheries. Policy 

Department B: Structural and Cohesion Policies: European Parliament. 

http://www.europarl.europa.eu/studies.  

Kaiser, M.J. and Spencer, B.E. (1996). The effects of beam-trawl disturbance on infaunal communities in 

different habitats. Journal of Animal Ecology, 65: 348-358. 

Kaiser, M.J.; Bullimore, B.; Newman, P.; Lock, K. and Gilbert, S. (1996). Catches in 'ghost fishing' set nets. 

Marine Ecology Progress Series, 145: 11-16. 

Kaiser, M.J.; Collie, J.S.; Hall, S.J.; Jennings, H.S. and Poiner, I.R. (2001) Impacts of fishing gear on marine 

benthic habitats. Reykjavik Conference on “Responsible Fisheries in the Marine Ecosystem” 3, 

Reykjavik, Iceland, 1-4 October 2001. CABI Publishing, 2003: 197-217. 

Kaiser, M.J.; Spence, F.E. and Hart, P.J.B. (2000). Fishing-gear restrictions and conservation of benthic 

habitat complexity. Conservation Biology, 14: 1512-1525. 

Kroodsma, D.A.; Mayorga, J.; Hochberg, T.; Miller, N.A.; Boerder, K.; Ferretti, F.; Wilson, A.; Bergman, B.; 

White, T.D.; Block, B.A.; Woods, P.; Sullivan, B.; Costello, C. and Worm, B. (2018). Tracking the 

global footprint of fisheries. Science, 359 (6378): 904-908. 

Kuczenski, B.; Poulsen, C.V.; Gilman, E.L.; Musyl, M.; Winkler, B. and Geyer, R. (2021). A model for the 

intensity of fishing gear. Journal of Industrial Ecology, 1-11. 

Laist, D.W. (1996). Marine debris entanglement and ghost fishing: A cryptic and significant type of 

bycatch? In: Solving Bycatch Workshop: Considerations for Today and Tomorrow, Wray, T. 

(Editor), 25-27 September, Seattle, Washington. Alaska Sea Grant College Program, Fairbanks. 

USA, pp. 33-40. 

Lambert, G.I.; Hiddink, J.G.; Hintzen, N.T.; Hinz, H.; Kaiser, M.J.; Murray, L.G. and Jennings, S. (2012). 

Implications of using alternative methods of vessel monitoring system (VMS) data analysis to 

describe fishing activities and impacts. ICES Journal of Marine Science, 69: 682-693. 

Lambert, G.I.; Jennings, S.; Kaiser, M.J.; Davies, T.W. and Hiddink J.G. (2014). Quantifying recovery rates 

and resilience of seabed habitats impacted by bottom fishing. Journal of Applied Ecology, 51 (5): 

1326-1336. 

Lassalle, G.; Gascuel, D.; Le Loc'h, F.; Lobry, J.; Pierce, G.J.; Ridoux, V.; Santos, M.B.; Spitz, J. and Niquil, N. 

(2012). An ecosystem approach for the assessment of fisheries impacts on marine top predators: 

the Bay of Biscay case study. ICES Journal of Marine Science, 69 (6): 925-938. 

Lind, C.E.; Dana, G.V.; Perera, R.P. and Phillips, M.J. (2015). Risk analysis in aquaculture: A step-by-step 

introduction with worked examples. WorldFish, Penang, Malaysia. Manual: 08 Lindeboom, H.J. 



 
 

1 

 

24 

and de Groot, S.J. (Eds.) (1998). The Effects of Different Types of Fisheries on the North Sea and 

Irish Sea Benthic Ecosystems. NIOZ Report 1998–1, RIVO-DLO Report C003/98, 404 pp. 

Lindegarth, M.; Valentinsson, D.; Hansson, M. and Ulmestrand, M. (2000). Effects of trawling disturbances 

on temporal and spatial structure of benthic soft-sediment assemblages in Gullmarsfjorden, 

Sweden. ICES Journal of Marine Science, 57 (5): 1369-1376. 

Lively, J.A. and Good, T.P. (2019). Chapter 10 - Ghost fishing. In: World Seas: an Environmental Evaluation 

(second edition), Sheppard, C. (Editor), Academic Press, pp. 183-196. 

Livingston, P.A.; Aydin, K.; Boldt, J.; Ianelli, J. and Jurado-Molina, J. (2005). A framework for ecosystem 

impacts assessment using an indicator approach. ICES Journal of Marine Science, 62 (3): 592-597. 

Løkkeborg, S. (2011). Best practices to mitigate seabird bycatch in longline, trawl and gillnet fisheries - 

efficiency and practical applicability. Marine Ecology Progress Series, 435: 285-303. 

Macfadyen, G.; Huntington, T. and Cappell, R. (2009). Abandoned, lost, or otherwise discarded fishing 

gear. Abandoned, lost, or otherwise discarded fishing gear. UNEP Regional Seas Reports and 

Studies, No. 185; FAO Fisheries and Aquaculture Technical Paper, No. 523, Rome, UNEP/FAO, 115 

pp. 

Malik, M.A. and Mayer, L.A. (2007). Investigation of seabed fishing impacts on benthic structure using 

multi-beam sonar, side-scan sonar, and video. ICES Journal of Marine Science, 64: 1053-1065. 

Mangi, S.C. and Austen, M.C. (2008). Perceptions of stakeholders towards objectives and zoning of 

marine-protected areas in southern Europe. Journal for Nature Conservation, 16: 271-280. 

Mangi, S.C. and Roberts, C.M. (2006). Quantifying the environmental impacts of artisanal fishing gear on 

Kenya's coral reef ecosystems. Marine Pollution Bulletin, 52: 1646-1660. 

Matsuoka, T.; Nakashima, T. and Nagasawa, N. (2005). A review of ghost fishing: scientific approaches to 

evaluation and solutions. Fisheries Science, 71: 691-702. 

Mayer, L.M.; Schick, D.F.; Findlay, R.H. and Rice, D.L. (1991). Effects of commercial dragging on 

sedimentary organic matter. Marine Environmental Research, 31 (4): 249-261. 

Mazor, T.; Pitcher, C.R.; Rochester, W.; Kaiser, M.J.; Hiddink, J.G.; Jennings, S.; Amoroso, R., 

McConnaughey, R.A.; Rijnsdorp, A.D.; Parma, A.M. and Suuronen, P. (2021). Trawl fishing impacts 

on the status of seabed fauna in diverse regions of the globe. Fish and Fisheries, 22(1): 72-86. 

McCluskey, S.M. and Lewison, R.L. (2008). Quantifying fishing effort: A synthesis of current methods and 

their applications. Fish and Fisheries, 9 (2): 188-200. 

McConnaughey, R.A.; Hiddink, J.G.; Jennings, S.; Pitcher, C.R.; Kaiser, M.J.; Suuronen, P.; Sciberras, M.; 

Rijnsdorp, A.D.; Collie, J.S.; Mazor, T.; Amoroso, R.O.; Parma, A.M. and Hilborn, R. (2020). Choosing 



 
 

1 

 

25 

best practices for managing impacts of trawl fishing on seabed habitats and biota. Fish and 

Fisheries, 21 (2): 319-337. 

McConnaughey, R.A.; Mier, K.L. and Dew, C.B. (2000). An examination of chronic trawling effects on soft-

bottom benthos of the eastern Bering Sea. ICES Journal of Marine Science, 57: 1377-1388. 

McManus, J.W.; Reyes, R.B. and Nañola Jr., C.L. (1997). Effects of some destructive fishing methods on 

coral cover and potential rates of recovery. Environmental Management, 21: 69-78. 

Meyer, T.L.; Cooper, R.A. and Pecci, K.J. (1981). The performance and environmental effects of a hydraulic 

clam dredge. Marine Fisheries Review, 43: 14-22. 

NOAA (2015). Report on the impacts of “ghost fishing” via derelict fishing gear. NOAA Marine Debris 

Program. Silver Spring, Maryland, 25 pp. 

Norriss, J.V.; Fisher, E.A. and Denham, A.M. (2020). Seabird bycatch in a sardine purse seine fishery. ICES 

Journal of Marine Science, 77 (7-8): 2971-2983. 

Norse, E.A. and Watling, L. (1999). Impacts of mobile fishing gear: the biodiversity perspective. In: Fish 

Habitat: Essential Fish Habitat and Rehabilitation (Ed. Benaka, L.). American Fisheries Society 

Symposium, Bethesda, Maryland, 22: 31-40. 

O'Neill, F.G and Ivanović, A. (2015). The physical impact of towed demersal fishing gears on soft 

sediments. ICES Journal of Marine Science, 73 (Suppl. 1): i5-i14. 

O’Neill, F.G. and Summerbell, K. (2011). The mobilisation of sediment by demersal otter trawls. Marine 

Pollution Bulletin, 62 (5): 1088-1097. 

Olsgard, F.; Schaanning, M.T.; Widdicombe, S.; Kendall, MA. and Austen, MC. (2008). Effects of bottom 

trawling on ecosystem functioning. Journal of Experimental Marine Biology and Ecology, 366 (1-

2): 123-133. 

Palanques, A.; Guillén, J. and Puig, P. (2001). Impact of bottom trawling on water turbidity and muddy 

sediment of an unfished continental shelf. Limnology and Oceanography, 46 (5): 1100-1110. 

Pauly, D.; Christensen, V.; Guénette, S.; Pitcher, T.J.; Sumaila, U.R.; Walters, C.J.; Watson, R. and Zeller, D. 

(2002). Towards sustainability in world fisheries. Nature, 418: 689-695. 

Pawson, M.G. (2003). The catching capacity of lost static fishing gears: introduction. Fisheries Research, 

64 (2-3): 101-105. 

Philippart, C.J.M. (1998). Long-term impact of bottom fisheries on several by-catch species of demersal 

fish and benthic invertebrates in the south-eastern North Sea. ICES Journal of Marine Science, 55 

(3): 342-352. 

Piet, G.J. and Hintzen, N.T. (2012). Indicators of fishing pressure and seafloor integrity. ICES Journal of 

Marine Science, 69: 1850-1858. 



 
 

1 

 

26 

Piet, G.J.; Quirijns, F.J.; Robinson, L. and Greenstreet, S.P.R. (2007). Potential pressure indicators for 

fishing, and their data requirements. ICES Journal of Marine Science, 64: 110-121. 

Pitcher, C.R.; Ellis, N.; Jennings, S.; Hiddink, J.G.; Mazor, T.; Kaiser, M.J.; Kangas, M.I.; McConnaughey, R.A.; 

Parma, A.M.; Rijnsdorp, A.D.; Suuronen, P.; Collie, J.S.; Amoroso, R.; Hughes, K.M. and Hilborn, R. 

(2017). Estimating the sustainability of towed fishing-gear impacts on seabed habitats: a simple 

quantitative risk assessment method applicable to data-limited fisheries. Methods in Ecology and 

Evolution, 8 (4): 472-480. 

Pusceddu, A.; Bianchelli, S.; Martín, J.; Puig, P.; Palanques, A.; Masqué, P. and Danovaro, R. (2014). Chronic 

and intensive bottom trawling impairs deep-sea biodiversity and ecosystem functioning. 

Proceedings of the National Academy of Sciences of the United States of America, 111 (24): 8861-

8866. 

Reimann, B. and Hoffman, E. (1991). Ecological consequences of dredging and bottom trawling in the Lim-

fjord, Denmark. Marine Ecology Progress Series, 69: 171-178. 

Rice, J.C. (2000). Evaluating fishery impacts using metrics of community structure. ICES Journal of Marine 

Science, 57 (3): 682-688. 

Richardson, K.; Hardesty, B.D. and Wilcox, C. (2019). Estimates of fishing gear loss rates at a global scale: 

A literature review and meta-analysis. Fish and Fisheries, 20 (6): 1218-1231. 

Rijnsdorp, A.D.; Bastardie, F.; Bolam, S.G.; Buhl-Mortensen, L.; Eigaard, O.R.; Hamon, K.G.; Hiddink, J.G.; 

Hintzen, N.T.; Ivanović, A.; Kenny, A.; Laffargue, P.; Nielsen, J.R.; O'Neill, F.G.; Piet, G.J.; Polet, H.; 

Sala, A.; Smith, C.; van Denderen, P.D.; van Kooten, T. and Zengin, M. (2016). Towards a framework 

for the quantitative assessment of trawling impact on the seabed and benthic ecosystem. ICES 

Journal of Marine Science, 73 (1): i127-i138. 

Rijnsdorp, A.D.; Bolam, S.G.; Garcia, C.; Hiddink, J.G.; Hintzen, N.T.; van Denderen, D.P. and Van Kooten, 

T. (2018). Estimating sensitivity of seabed habitats to disturbance by bottom trawling based on 

the longevity of benthic fauna. Ecological Applications, 28: 1302-1312. 

Rijnsdorp, A.D.; Buys, A.M.; Storbeck, F. and Visser, E.G. (1998). Micro-scale distribution of beam trawl 

effort in the southern North Sea between 1993 and 1996 in relation to the trawling frequency of 

the sea bed and the impact on benthic organisms. ICES Journal of Marine Science, 55 (3): 403-419. 

Rijnsdorp, A.D.; Hiddink, J.G.; van Denderen, P.D.; Hintzen, N.T.; Eigaard, O.R.; Valanko, S.; Bastardie, F.; 

Bolam, S.G.; Boulcott, P.; Egekvist, J.; Garcia, C.; van Hoey, G.; Jonsson, P.; Laffargue, P.; Nielsen, 

J.R.; Piet, G.J.; Sköld, M. and van Kooten, T. (2020). Different bottom trawl fisheries have a 

differential impact on the status of the North Sea seafloor habitats. ICES Journal of Marine Science, 

77 (5): 1772-1786. 



 
 

1 

 

27 

Rumohr, H. and Kujawski, T. (2000). The impact of trawl fishery on the epifauna of the southern North 

Sea, ICES Journal of Marine Science, 57 (5): 1389-1394. 

Scheld, A.M.; Bilkovic, D.M. and Havens, K.J. (2016). The dilemma of derelict gear. Scientific Reports, 6 (1): 

19671. 

Schratzberger, M. and Jennings, S. (2002). Impacts of chronic trawling disturbance on meiofaunal 

communities. Marine Biology, 141: 991-1000. 

Sciberras, M.; Parker, R.; Powell, C.; Robertson, C.; Kröger, S.; Bolam, S. and Geert Hiddink, J. (2016). 

Impacts of bottom fishing on the sediment infaunal community and biogeochemistry of cohesive 

and non-cohesive sediments. Limnology and Oceanography, 61: 2076-2089. 

Seas at Risk (n/d). Reducing the footprint - Moving towards low impact fisheries. https://seas-at-

risk.org/images/pdf/archive/ReducingFootprintBrochureUK4_final_1.pdf 

Selgrath, J.C.; Gergel, S.E. and Vincent, A.C.J. (2018). Shifting gears: Diversification, intensification, and 

effort increases in small-scale fisheries (1950-2010). PLoS ONE, 13 (3): e0190232. 

Sewell, J. and Hiscock, K. (2005). Effects of fishing within UK European marine sites: Guidance for nature 

conservation agencies. Report to the Countryside Council for Wales, English Nature and Scottish 

Natural Heritage from the Marine Biological Association. CCW Contract FC 73-03-14A. Marine 

Biological Association, Plymouth, 195 pp. 

Sewell, J.; Harris, R.; Hinz, H.; Votier, S. and Hiscock, K. (2007). An assessment of the impact of selected 

fishing activities on European marine sites and a review of mitigation measures. Report to the 

Seafish Industry Authority (Seafish). Marine Biological Association of the UK, Plymouth and the 

University of Plymouth, members of the Plymouth Marine Sciences Partnership (PMSP), 219 pp. 

Shannon. L.; Coll, M.; Bundy, A.; Gascuel, D.; Heymans, J.J.; Kleisner, K.; Lynam, C.P.; Piroddi, C.; Tiam, J.; 

Travers-Trolet, M. and Shin, Y. (2014) Trophic level-based indicators to track fishing impacts across 

marine ecosystems. Marine Ecology Progress Series, 512: 115-140. 

Shester, G.G. and Micheli, F. (2011). Conservation challenges for small-scale fisheries: bycatch and habitat 

impacts of traps and gillnets. Biological Conservation, 144 (5): 1673-1681. 

Sobel, J. and Dahlgren, C. (2004). Fishing and its impacts. In: Sobel, J., Dahlgren, C. (Eds.), Marine. Reserves: 

A Guide to Science, Design, and Use. Island Press, Washington, DC, pp. 61-90. 

Soma, K.; Nielsen, J.R.; Papadopoulou, N.; Polet, H.; Zengin, M.; Smith, C.J.; Eigaard, O.R.; Sala, A.; 

Bonanomi, S.; van den Burg, S.W.K.; Piet, G.J.; Buisman, E. and Gumus, A. (2018). Stakeholder 

perceptions in fisheries management - Sectors with benthic impacts. Marine Policy, 92: 73-85. 

Southall, T. and Hambrey, J. (2016). English inshore fisheries – An evidence review. Acoura Consulting. 

Defra Project Reference MF1240. http://randd.defra.gov.uk/Default.aspx? 



 
 

1 

 

28 

Menu=Menu&Module=More&Location=None&ProjectID=19745&FromSearch=Y&Publisher=1&

SearchText=MF1240&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description 

Sparks-McConkey, P.J. and Watling, L. (2001). Effects on the ecological integrity of a soft-bottom habitat 

from a trawling disturbance. Hydrobiologia, 456: 73-85. 

Stelfox, M.; Hudgins, J. and Sweet, M. (2016). A review of ghost gear entanglement amongst marine 

mammals, reptiles and elasmobranchs. Marine Pollution Bulletin, 111 (1-2): 6-17. 

Stergiou, K.I.; Moutopoulos, D.K.; Casal, H.J.A. and Erzini, E. (2007). Trophic signatures of small-scale 

fishing gears: implications for conservation and management. Marine Ecology Progress Series, 

333: 117-128. 

Stevens, J.D.; Bonfil, R.; Dulvy, N.K.; Walker, P.A. (2000). The effects of fishing on sharks, rays, and 

chimaeras (chondrichthyans), and the implications for marine ecosystems. ICES Journal of Marine 

Science, 57 (3): 476-494. 

Sullivan, M.; Evert, S.; Straub, P.; Reding, M.; Robinson, N.; Zimmermann, E. and Ambrose, D. (2019). 

Identification, recovery, and impact of ghost fishing gear in the Mullica River-Great Bay Estuary 

(New Jersey, USA): Stakeholder-driven restoration for smaller-scale systems. Marine Pollution 

Bulletin, 138: 37-48. 

Tasker, M.L.; Camphuysen, C.J.; Cooper, J.; Garthe, S.; Montevecchi, W.A. and Blaber, S.J.M. (2000). The 

impacts of fishing on marine birds. ICES Journal of Marine Science, 57 (3): 531-547. 

Tegner, M.J. and Dayton, P.K. (2000). Ecosystem effects of fishing in kelp forest communities. ICES Journal 

of Marine Science, 57 (3): 579-589. 

Thrush, S.F. and Dayton, P.K. (2002). Disturbance to marine benthic habitats by trawling and dredging: 

implications for marine biodiversity. Annual Review of Ecology and Systematics, 33: 449-473. 

Thrush, S.F.; Ellingsen, K.E. and Davis, K. (2016). Implications of fisheries impacts to seabed biodiversity 

and ecosystem-based management. ICES Journal of Marine Science, 73 (Suppl. 1): i44-i50. 

Thrush, S.F.; Hewitt, J.E.; Cummings, V.J.; Dayton, P.K.; Cryer, M.; Turner, S.J.; Funnell, G.A.; Budd, R.G.; 

Milburn, C.J. and Wilkinson, M.R (1998). Disturbance of the marine benthic habitat by commercial 

fishing: impacts at the scale of the fishery. Ecological Applications, 8 (3): 866-879. 

Tiano, J.C.; Witbaard, R.; Bergman, M.J.N.; Van Rijswijk, P.; Tramper, A.; Van Oevelen, D.; and Soetaert, K. 

(2019). Acute impacts of bottom trawl gears on benthic metabolism and nutrient cycling. ICES 

Journal of Marine Science, 76 (6): 1917-1930. 

Trevor, A.B. (2015). Fishing impacts on food webs: multiple working hypotheses. Fisheries, 40 (8): 373-

375. 



 
 

1 

 

29 

Tuck, G.N.; Phillips, R.A.; Small, C.; Thomson, R.B.; Klaer, N.L.; Taylor, F.; Wanless, R.M. and Arrizabalaga, 

H. (2011). An assessment of seabird–fishery interactions in the Atlantic Ocean. ICES Journal of 

Marine Science, 68 (8): 1628-1637. 

Tudela, S. (2004). Ecosystem Effects of Fishing in the Mediterranean: An Analysis of the Major Threats of 

Fishing Gear and Practices to Biodiversity and Marine Habitats. General Fisheries Commission for 

the Mediterranean, Studies and Reviews No. 74, FAO, Rome, 58 pp. 

Turner, S.J.; Thrush, S.F.; Hewitt, J.E. and Cummings, V.J. and Funnell, G. (1999). Fishing impacts and the 

degradation or loss of habitat structure. Fisheries Management and Ecology, 6 (5): 401-420. 

van Denderen, P.D.; Hintzen, N.T.; van Kooten, T. and Rijnsdorp, A.D. (2015). Temporal aggregation of 

bottom trawling and its implication for the impact on the benthic ecosystem. ICES Journal of 

Marine Science, 72 (3): 952-961. 

Vasconcelos, P.; Pereira, F.; Moreno, A. and Gaspar, M.B. (2019). Bycatch, discards and survival rates in 

the small-scale cuttlefish trap fishery on sandy bottoms off the Algarve coast (southern Portugal). 

Fisheries Management and Ecology, 26 (4): 334-344. 

Veale, L.O.; Hill, A.S.; Hawkins, S.J. and Brand, A.R. (2000). Effects of long-term physical disturbance by 

commercial scallop fishing on subtidal epifaunal assemblages and habitats. Marine Biology, 137: 

325-337. 

Vinther, M. and Eero, M. (2013). Quantifying relative fishing impact on fish populations based on spatio-

temporal overlap of fishing effort and stock density. ICES Journal of Marine Science, 70: 618-627. 

Vivid Economics and Poseidon (2009). An economic approach to long term reform of access to fisheries 

for the inshore fleet. Defra project NE0105. http://sciencesearch.defra.gov.uk/ 

Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=16506. 

Walmsley, S.F.; Bowles, A.; Eno, N.C. and West, N. (2015). Evidence for management of potting impacts 

on designated features. ABP Marine Environmental Research Ltd, Eno Consulting and Centre for 

Environment, Fisheries and Aquaculture Science for Defra. Contract Reference: MMO1086. 

Watling, L. and Norse, E.A. (1998). Disturbance of the seabed by mobile fishing gear: a comparison to 

forest clearcutting. Conservation Biology, 12: 1180-1197. 

Watling, L.; Findlay, R.H.; Mayer, L.M. and Schick, D.F. (2001). Impact of a scallop drag on the sediment 

chemistry, microbiota, and faunal assemblages of a shallow subtidal marine benthic community. 

Journal of Sea Research, 46: 309-324. 

Wilcox, C.; Mallos, N.J.; Leonard, G.H.; Rodriguez, A. and Hardesty, B.D. (2016). Using expert elicitation to 

estimate the impacts of plastic pollution on marine wildlife. Marine Policy, 65: 107-114. 



 
 

1 

 

30 

Williams, C. and Carpenter, G. (2015). The Scottish Nephrops fishery: Applying social, economic, and 

environmental criteria. NEF working paper, London, UK, 2016. https:// 

neweconomics.org/uploads/files/Griffin-Nephrops-latest.pdf  

Williams, C.; Carpenter, G.; Clark, R. and O’Leary, B.C. (2018). Who gets to fish for sea bass? Using social, 

economic, and environmental criteria to determine access to the English sea bass fishery. Marine 

Policy, 95: 199-208. 

Williams. C.; Arthur, R.; Owen, H.; Urquhart, J.; Chiswell, H. and Muench, A.; (2020). Defra low impact 

fishing co-design project. Phase 2: Final Project Report. New Economics Foundation. 

http://sciencesearch.defra.gov.uk  

Yan, H.Y.; Anraku, K. and Babaran, R.P. (2010). Hearing in marine fish and its application in fisheries. In 

“Behaviour of marine fishes: capture, processes and conservation challenges” (ed.) P. He. Oxford: 

Wiley-Blackwell. Ames, Iowa, pp. 45-64. 

Yıldız, T. and Karakulak, F.S. (2016). Types and extent of fishing gear losses and their causes in the artisanal 

fisheries of Istanbul, Turkey. Journal of Applied Ichthyology, 32 (3): 432-438.



 

 


