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i Executive summary1 

Following the special request from the DG MARE, the Workshop on mitigation measures to min-
imize bycatch of short-beaked common dolphins in the Bay of Biscay (WKEMBYC2) was estab-
lished by ICES. WKEMBYC2 was tasked with updating and revaluating the scenarios previously 
proposed in the ICES special request advice in 2020. The group was asked to consider recent data 
on bycatch of common dolphins in commercial fisheries and total fishing effort in the Bay of 
Biscay and Iberian Coast ecosystem, as well as taking into account results from any mitigation 
trials carried out since the meeting in 2020.  

In section 2 of this report the efficacy of the scenarios provided during WKEMBYC in 2020 were 
reassessed using updated bycatch estimates calculated from at-sea monitoring and stranding 
data collected between 2019 and 2021. Scenarios and methods remained unchanged, to ensure 
comparability between both evaluations. Similarly, PBR values considered in the 2020 scenarios 
were again considered here, with the addition of the mPBR which was developed by OSPAR 
since the last workshop.  

The annual mortality due to bycatch inferred from French strandings in the Bay of Biscay and 
along the Western Channel was estimated at about 9040 (95%CI [6640-13 300]) common dolphins 
between 2019 and 2021. In the Bay of Biscay and Iberian Coast (areas 8 and 9), the mean annual 
bycatch estimated from at-sea observations between 2019-2021 across all métiers was 5938 (95% 
CI 3081-9700) common dolphins. The abundance estimate and PBR values used in this report 
were the same as those used in 2020; with common dolphin abundance estimated to be 634 286 
(CV=0.307) for the European Atlantic Assessment Unit, and PBR for the species calculated as 
4926 individuals per year. The management objective of PBR is to ensure that “a population will 
remain at, or recover to, its maximum net productivity level (typically 50% of the populations 
carrying capacity), with 95% probability, within a 100-year period”.  

A modified PBR (mPBR) value of 985 was also used, with the management objective of ensuring 
“a population should be able to recover to or be maintained at 80% of carrying capacity, with 
probability 0.8, within a 100-year period”. Considering bycatch estimates calculated from at-sea 
monitoring, scenarios with a combination of pingers on OTM/PTB and at least 4-week closure in 
winter can reach the management objective of bycatch remaining below the PBR. The removal 
bycatch over a three-month period between the January and March winter period, and an addi-
tional month closure in July/August potentially reduces bycatch below the mPBR level for at-sea 
monitoring bycatch estimates alone. Considering estimates inferred from strandings, a minimum 
of 6-week closure combined with pingers can achieve the objective of reducing bycatch below 
PBR. None of the scenarios can reduce bycatch below mPBR for either monitoring and stranding 
bycatch estimates. The narrower the fishery closure, the higher the risk of not achieving the man-
agement objective, as the peak of mortality can be missed. 

In section 3 of the report the workshop participants chose to further explore the scenarios with 
bycatch rates and estimate bycatch at a finer spatial and temporal scale and to consider additional 
mitigation measures based on results of newly conducted preliminary trials. This exploratory 
analysis allowed particular areas, métiers or periods with evidence of elevated bycatch rates to 
be identified at higher resolution, however, this approach requires significant at-sea monitoring 
in all strata. If such data were available, this method could be used to highlight specific areas, 

                                                           
1   The summary was edited based on suggestions from reviewers after the Advice Drafting Group in December 2022. 
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métiers and periods where particular effort in vessel observation should be deployed or mitiga-
tion measures implemented. 

WKEMBYC2 also recommended a series of monitoring actions to improve bycatch estimates, 
monitoring to data analysis, mitigation and the assessment of the northeast Atlantic common 
dolphin. 
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1 Introduction 

1.1 Review of ToRs 

Following the special request from the DG MARE to the ICES, the Workshop on mitigation 
measures to minimize bycatch of short-beaked common dolphins in the Bay of Biscay (WKEM-
BYC2) was established. Based on available information provided to ICES by the European Com-
mission and work to be done by WKEMBYC2 has been requested to provide advice regarding 
three Terms of Reference: 

a) consider recent data (2019-2021) on bycatch of short-beaked common dolphins in com-
mercial fisheries and total fishing effort in the Bay of Biscay and off the Iberian coast to
estimate bycatch mortality. Estimates will be based on at-sea observer schemes as well
as in reverse drift modelling of strandings.

b) evaluate the scenarios that consider the application of specific bycatch mitigation
measures and the proposed management objectives as previously recommended in the
ICES special request advice eu.2020.04. Results from the mitigation trials should be taken
into account in scenarios development and recommendations as appropriate.

c) For each scenario tested in the ICES special request advice eu.2020.04, revisit and if nec-
essary, update i) relative risk of not achieving the specific management objective, and ii)
comment on the scenario risk, as previously documented in the ICES special request ad-
vice eu.2020.04.

The work described under ToR a), ToR b) and ToR c) is needed to update the work carried out 
by WKEMBYC in 2020 in relation to bycatch of short beaked common dolphin in the Bay of 
Biscay.  

In section 2 the efficacy of the scenarios provided during WKEMBYC in 2020 were reassessed 
using updated bycatch estimates calculated from at-sea monitoring and stranding data collected 
between 2019 and 2021. Scenarios and methods remained unchanged, to ensure comparability 
between both evaluations. Similarly, PBR values considered in the 2020 scenarios were again 
considered here, with the addition of the mPBR which was developed since the last workshop.  

In section 3 the workshop participants chose to further explore the scenarios. In summary, in this 
section bycatch rates and estimated bycatch were explored at a finer spatial and temporal scale, 
with additional mitigation measures considered based on results of newly conducted trials. This 
exploratory analysis allowed particular areas, métiers or periods with evidence of elevated by-
catch rates to be identified at higher resolution. 

1.2 Summary of previous work carried out in 2020 (WKEM-
BYC)  

Following a submission from 26 European environmental non-governmental organizations 
(NGOs) to the European Commission (DG MARE) concerning the introduction of emergency 
measures to mitigate bycatch of common dolphins (Delphinus delphis) in the Bay of Biscay and 
harbour porpoises (Phocoena phocoena) in the Baltic Sea, ICES was asked in 2020 to provide advice 
on potential emergency measures needed to mitigate bycatch of these two populations. In a 
standard ICES advisory process, the request formulation step is followed by a step of knowledge 

https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
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synthesis conducted by expert groups. A total of 26 experts participated in the first WKEMBYC 
meeting, including members of academic research institutions and government scientific agen-
cies, national and EU civil service, fishers’ organizations, NGOs and environmental consultan-
cies. WKEMBYC took place online. The request from DG MARE to ICES was formulated in two 
steps: 

Step 1 

• Review the current conservation status and threats to the populations, including the 
threat due to commercial fisheries bycatches, taking account of any further relevant in-
formation; 

• Evaluate whether the measures proposed by NGOs are necessary and appropriate, in the 
context of EU law, in particular Articles 2 and 12 of Regulation (EU) 1380/2013; Article 
3(2) of Regulation (EU) 1241/2019, and Article 1(i) of Council Directive 92/43/EEC. 

Step 2 

• If evaluated measures are deemed inappropriate, to advise on any alternative measures 
that could be used to ensure a satisfactory conservation status of these stocks, in the con-
text of EU law as above. 

 

WGMME and WGBYC dedicated TORs were aimed at dealing with step 1, whereas WKEMBYC 
was asked to respond to step 2. In the context of the special request, the word “appropriate” is 
understood relative to the conservation of the species. 

In this context and considering that considerable analyses of recent data had been conducted 
during the WGMME and WGBYC workshops (ICES, 2020a, see annexes 6 and 7), the goal of 
WKEMBYC was not to conduct additional analyses. Instead, the meeting aimed to build upon 
these previous works to formulate explicit recommendations regarding the emergency measures 
requested by the NGOs, possible amendments to these measures, and alternative or complemen-
tary measures that could be taken to ensure a satisfactory conservation status of the Baltic Sea 
harbour porpoise and the Northeast Atlantic common dolphin populations.  

The work described under ToR a) and ToR b) was needed to evaluate whether the fisheries emer-
gency measures for the Northeast Atlantic common dolphin in the Bay of Biscay, described in 
the information provided to ICES by the European Commission, were necessary and appropri-
ate, in the context of EU law, in particular Articles 2 and 12 of Regulation (EU) 1380/2013; Article 
3(2) of Regulation (EU) 1241/2019, and Article 1(i) of Council Directive 92/43/EEC. Also, the 
WKEMBYC contributed to evaluating alternative measures that could be used to ensure a satis-
factory conservation status of these stocks, in the context of EU law. 

WKEMBYC reviewed the conclusions of the working groups with regard to the NGO-proposed 
measures; and considered that measures were necessary but suggestions of closures needed to 
be further explored. Also, other measures (e.g. pingers), should be given due consideration.  

A number of different bycatch reduction scenarios were explored using available fishing effort, 
bycatch rate and strandings data to assess the appropriateness of the 4-month closure proposed 
in the NGO document. A variety of realistic scenarios were discussed and WKEMBYC agreed 
they should include several different temporal fisheries closures (in line with the approach pro-
posed by the NGOs), year-round total fishing effort reductions, technical mitigation approaches 
(in this case, pingers) and combinations of temporal closures and use of pingers. It was agreed 
that mitigation and/or closures applying to all fisheries ‘responsible for causing bycatch’ would 
be a more equitable and reliable method of achieving bycatch reduction. This raised the point 
that there are multiple ways of achieving a reduction in bycatch in relation to different closures 
and mitigation measures. However, it was noted that at the time of the workshop in 2020 there 
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were no conclusively validated mitigation tools for common dolphin bycatch in gillnets and the 
widescale use of acoustic deterrents in these fisheries could exclude common dolphins from 
some of the Bay of Biscay. In addition, the issue of displacement of fishing effort in response to 
the introduction of management measures, particularly for larger vessels, needs to be addressed. 

To conclude, and considering the management objectives used by WKEMBYC, the advised 
“emergency measures” by ICES (ICES, 2020b) were: 

-to reduce annual common dolphin mortality to the Potential Biological Removal (PBR) limit:

      Scenario E: 4-week closure for all métiers (mid. Jan.-mid Feb.) 

      Scenario B: annual fishing effort reduction of 40% in métiers of concern 

Scenario J: pinger PTM/PTB year-round + 2 week closure all other fisheries (mid-Jan.- 
end of jan.) 

-to reduce annual common dolphin mortality to less than 75% of the PBR:

Scenario G: pinger PTM/PTB year-round + 6 week closure for all other métiers of concern 
(mid. Jan.-end of Feb.) 

Scenario I: pinger PTM/PTB year-round + 4 week closure for all other métiers of concern 
(mid. Jan.-mid Feb.) 

Scenario D: 6 week closure (mid. Jan.-end of Feb.) for all métiers of concern 

- to reduce annual common dolphin mortality to less than 50% of the PBR:

Scenario L: pinger PTM/PTB year-round + 2 month closure (mid. Jan.-mid March.) for all 
métiers of concern 

Scenario C: 2 month closure (mid. Jan.-mid March.) for all métiers of concern 

Scenario H: pinger PTM/PTB year-round + 6 week closure for all métiers of concern (mid. 
Jan.-end of Feb.) 

- to reduce annual common dolphin mortality to less than 10% of the PBR:

Scenario M: pinger PTM/PTB year-round + 4 month closure (Dec. to March) for all méti-
ers of concern 

Scenario N: pinger PTM/PTB year-round + 4 month closure (Jan. to March + mid-July – 
mid.Aug.) for all métiers of concern  

Scenario O: 4 month closure (Jan. to March + mid-July – mid.Aug.) for all métiers of con-
cern  

1.3 Relevant legislation 

The most relevant national (FR, ES, PT) and international (EU) legislation regarding fishing and 
cetacean bycatch monitoring and mitigation are summarised below. We draw on the summary 
provided in the previous WKEMBYC report, as well as on material compiled for deliverable 3.1 
of the CetAMBICion project (DG ENV / MSFD 2020). Extracts from legislation shown or high-
lighted here do not represent full legal obligations and are presented for information and discus-
sion only. The views presented are the views of the authors and do not purport to represent the 
official views of ICES or the European Commission. 
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European Union environmental legislation 
There are two major environmental protection Directives in the European Union that relate to 
marine mammals. The Habitats Directive (HD; Council Directive 92/43/EEC [1]), and the Marine 
Strategy Framework Directive (MSFD; Directive 2008/56/EC [2]) aimed specifically at the con-
servation of the marine environment. 

Habitats Directive: The HD is one of the “nature directives” of the EU. It consists of 24 articles 
of legislation to which all Member States must comply. Article 12 requires establishing a system 
to monitor the incidental capture and killing of animal species listed in Annex IV (which includes 
all cetaceans). Based on the information gathered, Member States “shall take further research or 
conservation measures as required to ensure that incidental capture and killing does not have a significant 
negative impact on the species concerned”. 

Marine Strategy Framework Directive: The MSFD is European legislation that aims to protect 
the marine environment. It requires the application of an ecosystem-based approach to the man-
agement of human activities, enabling a sustainable use of marine goods and services. It is com-
posed of 11 Descriptors of the ecosystem. Relevant objectives include: “Biological diversity is main-
tained. The quality and occurrence of habitats and the distribution and abundance of species are in line 
with prevailing physiographic, geographic and climatic conditions” (D1 - Biodiversity), and “All ele-
ments of the marine food webs, to the extent that they are known, occur at normal abundance and diversity 
and levels capable of ensuring the long term abundance of the species and the retention of their full repro-
ductive capacity” (D4 - Food webs). Furthermore, Commission Decision 2017/848 [3], with refer-
ence to species of birds, mammals, reptiles and non-commercially-exploited species of fish and 
cephalopods, which are at risk from incidental by-catch, defines the following criteria for Good 
Environmental Status (GES): “The mortality rate per species from incidental bycatch is below levels 
which threaten the species, such that its long term viability is ensured” (criterion D1C1) and “The pop-
ulation abundance of the species is not adversely affected due to anthropo-genic pressures, such that its 
long term viability is ensured” (criterion D1C2). 

Common Fisheries Policy and related Regulations 

The Common Fisheries Policy (CFP) is the fisheries policy of the EU. In 2002, the EU established 
a pan-European monitoring programme of commercial fleets under the CFP (Council Regula-
tion (EC) No 2371/2002 [4], later repealed by Regulation (EU) No 1380/2013 [5], which rules on 
the collection, management and use of the data are established in Regulation (EU) No 2017/1004 
[6]), including both on-shore and at-sea sampling. The latter Regulation was mainly designed to 
compile discards data, however, the implementation of the Landing Obligation regulation, in-
troduced in 2015 and fully in forced since 2019 (Regulation 2019/1241 [7]), which replaced Reg-
ulation 812/2004 [8], requires the sampling protocols also to include the recording of bycatch and 
incidental catches, and also the provisions on the use of acoustic deterrent devices for bycatch 
mitigation. The technical descriptions of these devices are contained in the Commission Imple-
menting Regulation (EU) 2020/967 [9]. The last multiannual Union programme for the collection 
and management of data in fisheries and aquaculture (from 2022) was established in the Com-
mission Delegated Decision (EU) 2021/1167 [10]. 

Regulation 1380/2013 includes the implementation of “the ecosystem-based approach to fisheries 
management so as to ensure that negative impacts of fishing activities on the marine ecosystem are mini-
mised, and coherence with the Union environmental legislation”, in particular with the objective of achiev-
ing a good environmental status by 2020 as set out in Directive 2008/56/EC (MSFD). Article 12 con-
cerns “Commission measures in case of a serious threat to marine biological resources”, in 12(1) it states: 
“On duly justified imperative grounds of urgency relating to a serious threat to the conservation of marine 
biological resources or to the marine ecosystem based on evidence, the Commission, at the reasoned request 
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of a Member State or on its own initiative, may, in order to alleviate that threat, adopt immediately appli-
cable implementing acts applicable for a maximum period of six months in accordance with the procedure 
referred to in Article 47(3)”; and in 12(3) states: “Before expiry of the initial period of application of 
immediately applicable implementing acts referred to in paragraph 1, the Commission may, where the 
conditions under paragraph 1 are complied with, adopt immediately applicable implementing acts extend-
ing the application of such emergency measure for a maximum period of six months with immediate effect. 
Those implementing acts shall be adopted in accordance with the procedure referred to in Article 47(3).” 

Regulation (EU) No 2017/1004 establishes the rules on the collection, management and use of 
the data in fisheries. It is the so-called Data Collection Framework (DCF). 

Regulation 2019/1241 is known as the Landing Obligation regulation. It requests Member States 
to “take the necessary steps to collect scientific data on incidental catches of sensitive species” and, given 
“scientific evidence, validated by ICES, STECF, or in the frame-work of GFCM, of negative impacts of 
fishing gear on sensitive species”, to “submit joint recommendations for additional mitigation measures 
for the reduction of incidental catches”. The relevant objectives of this regulation include: (i) ensure 
that incidental catches of sensitive marine species, including those listed under HD, that are a 
result of fishing, are minimised and where possible eliminated so that they do not represent a 
threat to the conservation status of these species, and (ii) ensure, including by using appropriate 
incentives, that the negative environmental impacts of fishing on marine habitats are minimised. 
Its targets include that incidental catches of marine mammals do not exceed levels provided for 
in Union legislation and international agreements that are binding on the Union. Provisions on 
vessel sizes, areas and fishing gears for monitoring and mitigation measures contained in the 
Council Regulation (EC) No 812/2004 are retained in this Regulation, as well as the provisions 
on the use of acoustic deterrent devices from the same Regulation. The technical descriptions of 
these devices are contained in the Commission Implementing Regulation (EU) 2020/967, to-
gether with the mandate of the devices to remain functional throughout the fishing operation, 
not only when nets are set. 

Commission Delegated Decision (EU) 2021/1167 established the multiannual Union pro-
gramme for the collection and management of data in fisheries and aquaculture sectors from 
2022. Art. 4.1 states that data on mammals shall be collected on occurrences (as a minimum the 
numbers of individuals per species). 

National legislation: 
In addition to transposing the European directives into national legislation, the Member States 
that share the waters of the Bay of Biscay and the Iberian Peninsula have taken different actions 
to study, protect and reduce the accidental capture of cetaceans. The main national legislation in 
this regard is listed below. 

France: 
• Arrêté du 27 juillet 1995 fixant la liste des mammifères marins protégés sur le territoire

national, abrogé le 27 juillet 2011, Disponible sur [https://www.legifrance.fr] : list of pro-
tected marine mammals on French territory.

• Articles L. 219-9 to L. 219-18 and R. 219-2 to R. 219-10 of environmental code (MSFD
transposition into French regulations)

• Décret n° 2017-724 du 3 mai 2017 integration of maritime planification and marine habitat
action plan for metropolitan French waters

• Arrêté DEVL1240628A du 17 décembre 2012 [11] defines the GES under the MSFD.

https://scanner.topsec.com/?d=1076&r=show&u=https%3A%2F%2Fwww.legifrance.fr&t=89be5262ef1022c93b2004add68556dd93075bfa
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• Arrêté DEVL1110724A du 1er juillet 2011 [12] protects marine mammal species and 
mandates fishermen to report all marine mammal bycatch that may happen during a 
fishing operation. 

• Plan d'action du gouvernement pour lutter contre les captures accidentelles de petits 
cétacés en Atlantique [14] builds on the two previous regulations, strengthening bycatch 
monitoring (either by onboard observers or electronic monitoring; e.g. CCTV), advanc-
ing knowledge and finding solutions to reduce bycatch. It is the French bycatch reduction 
national action plan in French metropolitan waters. 

• Plan d’actions pour la protection des cétacés [15] is the French cetacean protection action 
plan. Its objectives are to consolidate the knowledge of cetacean populations and to pro-
mote changes in practices in order to reduce anthropogenic pressure, particularly from 
fishing techniques, noise and coastal pollution. 

• Arrêté MERM2033160A du 27 novembre 2020 [16] laying down the obligation to equip 
pelagic trawls with acoustic deterrent devices in the Bay of Biscay. 

Spain: 
• Ley 42/2007 [17] represents the basic rule for nature protection in Spain, and includes the 

transposition of the Habitats Directive. 
• Ley 41/2010 [18] was designed for the protection of the marine environment, and trans-

poses the MSFD in Spain. 
• Real Decreto 139/2011 [19] develops the list of wildlife species in special protection re-

gime and the catalogue of threatened species in Spain. 
• Real Decreto 957/2018 [20] modifies the law 41/2010 and includes the lists of characteris-

tics, pressures and impacts of anthropogenic pressures on the marine environment, in-
cluding a reference to bycatch. 

• Plan Nacional para la reducción de las capturas accidentales en la actividad pesquera 
[21] establishes the plan to reduce bycatch in fisheries activities in Spain. 

• Orden APA/1200/2020 [22] establishes the obligation to comply with various mitigation 
measures from January 1, 2020, including the use of acoustic deterrent devices in trawlers 
operating in North Atlantic waters, and the application of movement rules, as well as the 
obligation of landing accidental catches of cetaceans, and the commitment to increase 
knowledge on these populations. 

Portugal: 
• Decreto Lei 263/81 [23] regulates the protection of marine mammals in the Portuguese 

coastal zone and continental exclusive economic zone by prohibiting the deliberate cap-
ture, transport, killing and sale in markets of these animals when bycaught in fishing 
gears or found stranded. 

• Lei 11/87 [24], repealed by Lei 19/2014 [25] defines the basis of environmental laws in 
Portugal. 

• Decreto Lei 140/99 [26], as amended by the Decreto Lei 49/2005 [27], transposes the Hab-
itats Directive. 

• Resolução do Conselho de Ministros 152/2001 [28], repealed by Resolução do Conselho 
de Ministros 55/2018 [29] is the National Strategy for Nature Conservation and Biodiver-
sity. 

• Decreto Lei 108/2010 [30], repealed by Decreto Lei 201/2012 [31], Decreto Lei 136/2013 
[32], Decreto Lei 143/2015 [33], and Decreto Lei 137/2017 [34], transposes the MSFD and 
sets the legal framework for the adoption of measures to ensure the GES of marine wa-
ters. 
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• Portaria nº 172/2017 [35], makes mandatory the use of acoustic deterrent devices where
it operates (North-central western coast - ICES Area 9a) and especially in areas with high
abundance of porpoises and common dolphins.

• Despacho nº 19/DG/2020 [36] determines the characteristics of the use of acoustic deter-
rent devices in beach seines.

1.4 Common dolphin knowledge 

Populations, management units and conservation status 
Genetic evidence suggests that common dolphins in the Northeast Atlantic form a single pan-
mictic population, separate from those of the Northwest Atlantic and the Mediterranean Sea 
(Westgate, 2007; Evans and Teilmann, 2009). ICES WGMME (ICES, 2014) supported an earlier 
proposal from an ASCOBANS workshop (Evans and Teilmann, 2009) that the entire Northeast 
Atlantic range of common dolphins should be considered as a single Management Unit (MU). 
Within the MU, there is some evidence for the existence of separate neritic and ocean ecological 
stocks (Lahaye et al., 2005; Caurant et al., 2011).  

For the ICES WGBYC and WKEMBYC reports in 2020 (ICES 2020c, 2020a), the boundaries of the 
Northeast Atlantic “Assessment Unit” (AU) were defined by those of the SCANS-III (Hammond 
et al., 2017) and ObSERVE (Rogan et al., 2018) surveys as these provided the most recent summer 
abundance estimates and greatest coverage of the population (Figure 1.1). 

Under the Habitats Directive, the 2013–2018 assessment for common dolphin status in the Atlan-
tic Marine Region varied between Member States. France and Spain assessed the status of com-
mon dolphin as U2 (unfavourable/bad). Portugal concluded the status of common dolphin to be 
U1 (unfavourable/inadequate). The overall automatic assessment is a mixture of FV (favourable), 
XX (unknown) and U1, although it should be noted that all methods of combining the data show 
FV to be the smallest component.  

Distribution and movements 
In the Northeast Atlantic, the common dolphin occurs from the northwest of Africa to the west 
of Norway (it is rarely seen further north than 62°N). It is also present off the Faroe Islands and 
the European Macaronesian archipelagos (Azores, Madeira, and Canary Islands). It is more com-
mon in the western part of the Northeast Atlantic, at least as far as the mid-Atlantic ridge (40°W), 
and rarer in the eastern part, namely in the eastern English Channel, the North Sea, the Danish 
Belt Sea, and the Baltic Sea (Kinze, 1995; Reid et al., 2003; Camphuysen and Peet, 2006; Doksæter 
et al., 2008; Cañadas et al., 2009; Kinze et al., 2010; Evans and Bjørgec, 2013; Murphy et al., 2013a; 
Hammond et al., 2017; Correia et al., 2019; Saavedra et al., In Press)).  
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Figure 1.1. SCANS-III and ObSERVE surveys areas that approximate the Northeast Atlantic Assessment Unit (AU) for the 
purposes of this report. The OSPAR Regions correspond to the AU proposed by ICES Advice (2014a). 

Regional surveys have provided evidence of seasonal movements of common dolphins. The Ob-
SERVE programme undertook aerial surveys in both summer and winter 2015/2016 in Irish wa-
ters and noted that densities of common dolphins were much higher during winter than summer 
(Rogan et al., 2018). Further south, in the Western English Channel and the northern Bay of Bis-
cay, seasonal sightings rates during fixed-transect opportunistic surveys on ferries were also 
higher during winter, at least over the period 1995–2002 (Macleod and Walker, 2005; Brereton et 
al., 2005). In 2019, results from four aerial surveys, conducted over part of the shelf of the Bay of 
Biscay to detect seasonal changes in densities and distribution of cetaceans, indicated that the 
density of common dolphins was highest in winter, mostly around the 100 m isobath (Van Can-
neyt et al., 2020).  

Seasonal movements of common dolphins in the Northeast Atlantic were also suggested in re-
cent work by Waggitt et al. (2020). The Marine Ecosystems Research Programme (MERP) collated 
cetacean survey effort amounting to around three million kilometres from more than fifty re-
search groups in Northwest European seas covering the period 1978–2018 (but with most effort 
in the last 15 years). In the Bay of Biscay, the maps for common dolphin showed the highest 
densities concentrated along the shelf break (over the 200–2000 m contour), particularly in win-
ter.  

Although the small-scale surveys obviously have limited spatial coverage, the above-mentioned 
results suggest the occurrence of seasonal movements, with the highest densities of common 
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dolphin seen in winter in the inner part of the continental shelf of the Bay of Biscay. It is not clear 
whether there is an implication that the large-scale abundance surveys in summer could have 
underestimated total abundance or whether these seasonal movements occur entirely within the 
area covered by the surveys 

Abundance 
Estimates of the abundance of common dolphins in European Atlantic waters are available from 
the large-scale multinational SCANS-II and CODA surveys in summer 2005 and 2007 (Ham-
mond et al., 2013; CODA, 2009) and the SCANS-III and ObSERVE surveys in summer 2016 (Ham-
mond et al., 2017; Rogan et al., 2018). These surveys covered the majority of EEZ waters in the 
European Atlantic but excluded offshore waters in the Portuguese EEZ. The area covered by the 
SCANS and ObSERVE surveys effectively matches most of the recommended European Atlantic 
Assessment Unit. SCANS-IV took place in summer 2022 but results are not yet available. 

The SCANS-III survey in July 2016 estimated common dolphin abundance in the entire survey 
area to be 467 673 animals (95% confidence intervals 281 100–778 000). An additional 13 633 com-
mon dolphins (CV = 0.85) in Irish waters were estimated from the ObSERVE surveys in summer 
2015 (Rogan et al., 2018).  

To calculate an estimate of the total number of common dolphins for WGMME and WKEMBYC 
in 2020, estimates of abundance for positively identified common dolphins were corrected by 
adding the estimated number of common dolphins within the category “common or striped dol-
phins”.  The proportion of common dolphins in the latter category was assumed to be the same 
as the proportion of common dolphins within identified sightings of both species (see e.g. Rogan 
et al., 2018). This was done separately for SCANS-III ship, SCANS-III aerial and ObSERVE aerial 
surveys and generated a total estimate of common dolphin abundance of 634 286 (CV = 0.307; 
95% CI 352 227–1 142 213). 

Model-based abundance estimates for common dolphin by year for the Bay of Biscay indicated 
an overall increase between the 1990s and the 2010s followed by a plateau thereafter (Astarloa et 
al., 2021).  

Abundance update since WKEMBYC 
In winter 2021, an aerial survey of marine megafauna within Atlantic waters of the French EEZ 
was completed. This winter survey is the second of the SAMM (Suivi Aérien de la Mégafaune 
Marine) programme, the first having taken place in 2011-2012. The SAMM surveys are part of 
the monitoring program implemented by France within the framework of the Marine Strategy 
Framework Directive.   

With some 20 000 km flown on-effort, more than 1200 sightings of marine mammals were regis-
tered (Blanchard et al., 2021). The distribution of small delphinids (common dolphins, striped 
dolphins and unidentified common or striped dolphins) was more dispersed in 2021 than in 
2011-2012: sightings of small delphinids over the shelf area of the Bay of Biscay were very nu-
merous. However, the average group size of small delphinids decreased over the same period.  

Common dolphin abundance in winter in the surveyed area (including the shelf area of the Bay 
of Biscay) was estimated at 181 620 individuals (95% confidence interval 128 600 – 258 050; Laran 
et al., 2022). 

CetAMBICIon project 
The CetAMBICIon project is coordinated by the Spanish National Research Council (CSIC), and 
includes 15 partners from Spain, France and Portugal. It aims to strengthen collaboration and 
scientific work between the three countries to estimate and reduce cetacean bycatch in the sub-
region “Bay of Biscay and Iberian Coast”.  The general objective of task 2.1 in this project is to 



10 | ICES SCIENTIFIC REPORTS 5:3 | ICES 
 

 

combine the data collected by the three countries to address abundance and distribution of ceta-
cean species in their national waters and to develop a suitable methodological framework to 
analyse collated data together and to provide comparable and reproducible estimates of abun-
dance and distribution among the three countries. 

To reduce bias in density predictions, only survey data collected with distance sampling proto-
cols have been gathered. Distance sampling is a robust method for estimating detection proba-
bilities for each survey. Surveys collected from Spain, France and Portugal as well as European 
surveys (SCANS II, SCANS III and CODA), and ObSERVE have been gathered. A total of 242,646 
km of multidisciplinary survey effort accomplished between 2005 and 2021 were compiled to an 
approximate tally of 55,000 common dolphins. The temporal coverage of these data reflected an 
increase in the amount of data over time and a higher proportion of data in spring and summer 
than in autumn and winter. Gap analyses revealed a very low coverage in offshore areas, partic-
ularly in the Iberian coast and in winter.  

Detection probabilities were estimated using a new statistical model that has been developed 
within the task 2.1 of CetAMBICIon to analyze different surveys together and which accounts 
for the heterogeneity among surveys while using the gathered information to reduce uncertainty 
in probability estimates. From these detection functions and the number of detected dolphins, 
estimates of animal densities have been derived within areas sampled by the survey. Species 
distribution models were used to obtain model-based density predictions throughout the area 
with survey coverage. These models link animal densities to combinations of environmental var-
iables that represent dolphin habitat to predict animal densities within areas larger than the areas 
sampled by the surveys. The distribution predicted from model-based density estimates are 
smoother over the Northeast Atlantic and less influenced by annual variability than distributions 
derived from conventional distance sampling because model-based distributions integrate infor-
mation included in multiple surveys.  An independent species distribution model has been per-
formed for each season and temporal variability was accounted for using the dynamic environ-
mental variables over time, only.  Animal densities were predicted as an average of the five best 
models and for each season.  

The final results of these analyses will be available at the end of the CetAMBICIon project. At 
WKEMBYC 2, preliminary results were presented, including maps of winter and summer com-
mon dolphin densities together with their standard errors.  To summarise, densities of common 
dolphin are high within the Bay of Biscay and near the Portugal coast, particularly around the 
slope. In winter, more dolphins seem to occur inshore in southern France and densities offshore 
are lower. Predicted abundance and comparison with estimates from analyses of SCANS III data 
show that predicted inshore abundances are similar between the present analyses and SCANS 
III estimates (Hammond et al., 2021) while offshore predicted abundances are more variable. In 
conclusion, predicted distributions and abundance of common dolphin in inshore areas are ro-
bust and comparable among methods today, particularly in summer. Uncertainty is still high in 
offshore areas, particularly in winter in the Iberian coast. 

1.5 Bycatch 

Summary of historical rates  
Bycatch of common dolphins is documented in various métiers in the Celtic Sea and Western 
Approaches to the English Channel (ICES Division 7.h), the western English Channel (ICES Di-
vision 7.e), Bay of Biscay (ICES Division 8.a), and along the shelf edge of Atlantic Spain and 
Portugal (ICES Divisions 8.c, 9.a) (Morizur et al., 1999; Fernández-Contreras et al., 2010; Marçalo 
et al., 2015; ICES, 2015, 2016, 2020a). 
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In the Bay of Biscay and Iberian Coast Ecoregion (Subarea 27.8 and 27.9), WGBYC (ICES, 2018) 
estimated 924-2187 common dolphins bycaught in pelagic trawls (OTM and PTM) and a further 
683-2168 in nets (GTR, GNS, GND) based on 2015-2016 data.

The common dolphin bycatch rates estimated based on 2016-2018 data are reported in WKEM-
BYC (ICES, 2020a and summarised in Table 2.5 for reference). For Bay of Biscay and Iberian Coast 
common dolphin bycatch was highest in trammel nets targeting demersal species (GTR_DEF), 
with a bycatch rate of 0.035 dolphins/DaS (95%CI = 0.021- 0.053) amounting to 2062 animals (95% 
CI = 1203 – 3092). Bycatch in pair bottom trawls (mixed pelagic and demersal species, PTB_MPD) 
and in pelagic pair trawls (demersal species, PTM_DEF) were also relatively high, with 775 (95% 
CI = 388 – 1163; 0.149 dolphins/DaS 95%CI = 0.075-0.224) and 481 (CI 95% = 408 – 555; 0.706 
dolphins/DaS 95%CI = 0.598-0.813) dolphins, respectively.  

New bycatch rates since WKEMBYC 
ICES WKMOMA (ICES, 2021) estimated the bycatch of common dolphins in the entire northeast 
Atlantic Assessment Unit (AU) (Areas 4,6,7,8,9) to be 6404 (95% CI 3051 – 9414) in 2020, based 
on pooled bycatch monitoring data from 2015 – 2020, using haul level data and a gamma-hurdle 
model†. At the scale of the AU, the fisheries with the highest bycatch of common dolphin were 
pelagic trawls (PTM) (1543, 95% CI 709-2414) followed by gillnetters (GNS/GND) with 1152 (95% 
CI 616-1780) and 925 (95% CI 549-1080) for trammel nets (GTR). 

In the Bay of Biscay (Subarea 27.8), the mean bycatch rate was highest in PTM and OTM at 0.146 
bycatch events/day at sea (95% CI 0.105-0.201). Bycatch of groups of dolphins, rather than single 
animals was more common in these gear types with a mean 3.58 individuals per bycatch event 
(range of 2.3 – 5.6 individuals). The estimated bycatch for PTM based on 2020 fishing effort data, 
was three times higher than the estimate for the same métier based on 2016-2018 data (ICES 
2020a); this is explained by a revision to the French fishing effort data between WKEMBYC (ICES, 
2020a) and WKMOMA (ICES, 2021).  

Along the Iberian Coast (Subarea 27.9), Dias et al. (2022) reported cetacean interactions in 10% of 
observed sets in the Portuguese purse seine fishery between 2003-2018; 86% of which were with 
common dolphin. Accidental capture occurred in just 1.6% of the interactions, and the mortality 
rate was 0.8% (all common dolphin). The occurrence of these interactions was related to season 
and the local abundance of sardine and chub mackerel.  

1.6 Mitigation Trials 

1.6.1 Review of ongoing pinger trials focused on common dolphin 

Since 2018, several projects have been set up in France to develop and test mitigation devices for 
pelagic trawler and gillnetters: 

• PIC (2018) funded by France Filière Pêche (FFP) lead by Les Pêcheurs de Bretagne with
partnership, IFREMER and Observatoire Pelagis, La Rochelle University-CNRS

• LICADO (2019-2022) funded by EMFF-FFP / lead by CNPMEM with partnership
IFREMER and Observatoire Pelagis, La Rochelle University-CNRS, Les Pêcheurs de Bre-
tagne, AGLIA and OCTech

• DOLPHINFREE (2020-2023) funded by EMFF-FFP / lead by Montpellier University
(MARBEC & LIRMM labs), with partnership IFREMER, Observatoire Pelagis, La Rochelle
University-CNRS, Les Pêcheurs de Bretagne, AGLIA and OCTech

† Sentence modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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• PIFIL 2022-2023 funded by French State lead by CNPMEM with partnership Ifremer, 
OCTech, AGLIA, CRPMEMs and Producers Organizations. 

The different devices tested by Métier are summarized in Figure 1.2: 

 

Figure 1.2. Mitigation devices developed and tested to limit common dolphin bycatch in French fleet. 

1.6.1.1 Pelagic pair trawler (PTM) 
 the PIC project aimed to test the efficiency of the DDD-03H (STM Products). 218 hauls, referred 
to as fishing operations (FOs) hereafter, on 3 pairs trawlers, alternating operations with and with-
out DDD-03H pingers were carried out by a combination of observers and self-samplings by 
fishers (Table 1.1). The study found that the use of pingers reduced common dolphin bycatch by 
65% [15,98] (Rimaud et al., 2019). Since 2019 and confirmed by at-sea observers, almost all PTM 
vessels have voluntarily equipped themselves with pingers in winter. The fleet is today limited 
to a dozen of pairs operating in winter in the Bay of Biscay.  Their equipment in pinger (today 
DDD-03H) has been mandatory for French PTM/OTM/PTB >12 m in the first 4 months of the 
year since 2020 (Arrêté du 26 Décembre 2019) and year-round for all PTM/OTM/PTB since 2021 
(Arrêté du 27 Novembre 2020). One of the LICADO project objectives was to compare the effi-
ciency of DDD-03H with a new pinger developed during the project updated with a new deter-
rent signal and enhanced battery life (CETASAVER). Four pairs of midwater trawlers were 
equipped with both pinger types in 2020 and 2021. A total of 165 FOs were monitored using 
DDD and CETASAVER alternatively. During these trials, 3 bycatches of common dolphin were 
observed (Table 1.1). The relative efficiency of the pingers could not be reliably determined due 
to the wide 95% confidence intervals obtained. It is therefore not possible to determine if there is 
a significant difference in efficiency between these 2 pingers, with the data currently available.‡ 

1.6.1.2 Gillnetters 
Studies examining the response of dolphin species to pingers on gillnets have found varying 
results, with some studies recording no repellent effect on dolphin’s behaviour of many com-
mercial models of pinger on gillnets, and others recording strong dolphins’ responses for DDD 
pingers (ex. Van Canneyt et al., 2006; Morizur, 2008). Furthermore, 1) the results of the different 
experiments are case- specific to the fisheries and target species (Hamilton & Baker, 2019, Pereira, 
2019) and 2) the limitations of acoustic pollution due to high number of pingers on static netters 
has to be considered. As a result, the different partners involved in the programs described above 
concluded the need to develop specific devices for gillnets and decided to work on complemen-
tary mitigation devices (Figure 1.2). 

                                                           
‡ Paragraph modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000042577415
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Reflectors 
The results of the LICADO project concluded that common dolphins can easily detect the lead 
and float rope but can only detect the nylon mesh at short distances. Different materials and 
shapes were tested as reflectors. Partners selected a rope that could increase the Target Strength 
(TS) of the nylon mesh of 15dB. This means that the acoustic visibility of nylon mesh increases 
and that the detection distance of the net is multiplied by 5. This chosen linear reflector is thread 
over the length of the net, in the nylon mesh at two locations, at a distance of one third and two 
thirds of the head rope. The experiment was only carried out on gillnets with a height of 5 to 8 
m stretched, as equipping low height nets (ex. Sole trammel net) with reflectors is considered 
unnecessary as dolphins are able to detect the head rope of gillnets, with or without floats. Over 
two winters 2021 and 2022, 136 FOs were conducted on 3 vessels; 50 FOs with nets equipped 
with reflectors and 86 without. Two bycaught common dolphins were observed in the deployed 
nets not equipped with reflectors (Table 1.1). The effect on commercial catches has yet to be con-
firmed (low number of FOs). An evaluation of the efficiency of this device is still necessary, how-
ever, as yet, only manually made prototypes of the device on short lengths have been produced. 
To date, no technical solution exists among equipment manufacturers for mounting reflectors on 
longer lengths of nets and constitutes the main barrier to considering reflector equipment on a 
larger scale. Work is ongoing to try to find a solution to this issue. 

Different materials and shapes have been tested as reflector. Partners selected a rope that could 
increase the Target Strength (TS) of the nylon mesh of 15dB. This means that the acoustic visibil-
ity of nylon mesh increases and that the detection distance of the net is multiplied by 5.  

Pingers on the net (repulsive signal and bio-inspired signal) 
The objective of the LICADO project was to develop an interactive pinger (i.e. passive listening 
and emission when dolphins are detected) set on the net to limit acoustic noise. During the trial 
one pinger was deployed on nets and the efficiency of the signal was tested during dedicated 
campaigns (Van Canneyt et al., 2021). Over two winters 2021 and 2022, 362 fishing operations 
(FOs) were observed on 8 different vessels: 234 FOs with pingers and 128 without. Two by-
caught common dolphins were observed with pingers, however, malfunction/mal-operated of 
the pinger was suspected during these incidents (Table 1.1). It was noted that these pingers have 
ergonomics issues (too big/dangerous, low autonomy) and can’t be set regularly on the net, so 
their signals don’t cover the entire length of the nets. More trials to supplement current data 
levels are required to quantify the potential efficiency of this device. 

The main aim of the project DOLPHINFREE "Dolphins free from fishery bycatch" is to develop 
prototypes of a new bio-inspired acoustic beacon, which emits signals linked to the echolocation 
system of common dolphins, alerting animals to the presence of a net in order to reduce their 
risk of bycatch. Behavioral changes of common dolphins in response to beacon emission have 
been assessed during at sea experiments in the summer of 2020 & 2021. The results of the study 
showed that the use of the bio-inspired prototype led to an increase in common dolphin echolo-
cation signals and communicate (x2.46 and x3.38 in mean, respectively). Such changes in behav-
iour would favor net detection, and animals were observed calmly leaving the source emission’s 
area (Lehnhoff et al., 2022). A study was conducted during the fishing activities of gill netters in 
the Bay of Biscay to assess the practicality and to provide preliminary assessment of the efficiency 
of the new device. Between April to June 2012 12 days at sea were surveyed by scientific observ-
ers onboard two gill net fishing vessels simultaneously, while between February and August 
2022, 228 days onboard four vessels were observed more or less simultaneously. This represents 
a total of 1043 FOs, including 409 FOs with beacons set on nets, and 634 FOs without (Table 1.1). 
During these observations, two bycaught common dolphin were reported in 2 nets without de-
vices and 3 were reported at the end of July and August within three different nets equipped 
with beacons (Table 1.1). Inaccurate beacons settings were observed for these FOs with bycatch 



14 | ICES SCIENTIFIC REPORTS 5:3 | ICES 
 

 

(battery discharged; positioning). A second-generation device is in development to enhance er-
gonomy and improve battery life. Complementary tests of the bio-inspired acoustic beacon dur-
ing fishing activities of gill netters, including more boats and number of FOs, will be necessary 
to assess statistically its efficiency in reducing common dolphin bycatch. 

Pinger on the vessel hull 
The LICADO project also developed a pinger to be set on the hull of the gill-netters vessel, and 
activated during the set-up operation of the net. This was in response to the assumption made 
by fishermen that accidental catches mainly occur during fishing gear set-up. The power supply 
to the device is provided directly by the vessel, (resulting in no charging issues. In addition, 
acoustic emissions are limited in time to periods when the risk of interaction between common 
dolphins and fishing gear is perceived to be important. The efficiency of the signal was tested 
during dedicated campaigns (Van Canneyt et al., 2021). 

Given the encouraging initial results of this study, the PIFIL project was launched to experiment 
the device on a larger scale in the Bay of Biscay (number of vessels, seasons, net gears, target 
species). From December 2021 to August 2022, 25 gill-netters were incrementally equipped with 
the device and a scientific protocol was applied on board by volunteers (alternated FOs with and 
without pingers), as part of their usual fishing activity targeting sole, pollack, monkfish and/or 
hake. The initial analyses undertaken by the University of Pau related to 1538 FOs, 16 of which 
recorded bycatch of D. delphis (Table 1.1). The rate of FOs with common dolphin bycatch is lower 
with the pinger activated during the set up (0.006) than without (0.015). However, initial data 
confirm that incidental catches are rare events and that too few FOs and bycatches were observed 
to allow a statistical conclusion to be drawn on the efficiency of pingers, however, preliminary 
results are encouraging. 5 additional vessels will be equipped with this pinger before the end of 
2022 and data collection is going on from the equipped vessels and will continue at least until 
April 2023. 

 

For all trials on static gillnets, a very low rate of accidental catches was recorded with or without 
device. These bycatch rates are consistent with bycatch rates from observation onboard but 
means it is difficult to evaluate the efficiency of different devices. Trials with the several devices 
are still in progress and need to be continued.  
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Table 1.1. Synthesis of different devices set during fishing operations (FOs), observation during French trials mitigation 
project 

Métier 
Level 4 

Pro-
gramme Device 

Type of 
observa-

tion 

Nb of 
FO ob-
served 

Nb of 
FO 

with 
BYC 

(DCO) 

Nb of FO 
with BYC but 

FO 
maloperated 
or mal func-

tioning 

Bycatch 
Rate 

(Events/FO) 

Nb of 
BYC 

(DCO) 

PTM 

PIC None (Control) Observer 
and Self 
Sampling 

134 19 / 0,1418 55 

DDD03H 84 5 0 0,0595 6 

LICADO CETASAVER Observer 75 2 0 0,0267 2 

DDD03H (Control) 90 1 0 0,0111 1 

GNS 
GTR 

LICADO None (Control) Observer 86 2 / 0,0233 2 

Reflectors 50 0 0 0,0000 0 

LICADO None (Control) Observer 128 0 / 0,0000 0 

CETASAVER on the net 234 2 2 0,0085 2 

Dolphinfree None (Control) Observer 634 2 0 0,0032 2 

Dolphinfree on the net 409 3 3 0,0073 3 

LICADO None (Control) Observer 
and Self 
Sampling 

25 0 0 0,0000 0 

CETASAVER under the hull 80 0 0 0,0000 0 

PIFIL None (Control) Self 
Sampling 

706 11 / 0,0156 11 

CETASAVER under the hull 816 5 NA 0,0061 5 

LIFE DELFI Project (LIFE18 NAT/IT/000942) funded by EU in Italy, to reduce dolphin fishing 
interactions through the next following steps: (a) encouraging the use of pots as dolphin-safe and 
alternative gear to passive nets (in some harbours fishing fleets have completely replaced gillnets 
with pots, at least during the summer period of maximum interaction); (b) testing deterrent de-
vices, including interactive pingers (STM's DiD-01) and visual deterrents (LEDs), in both gillnets 
and trawlers; (c) spreading the project Citizen Science App (Marine Ranger), enabling the collec-
tion of opportunistic observations of live, injured or by-caught marine mammals. An acoustic 
passive device was used to monitor the presence of dolphins near fishing gear due to the varia-
bility of the result obtained with pingers in some areas since 2021 LIFE DELFI project. Further-
more, there was use autonomous underwater recorders with a sampling rate up to 384 kHz are 
used. The project is also developing a low-cost underwater recording systems to acquire dol-
phin’s vocalizations near the fishing gears, which could be used as a prototype pinger trigger or 
it can be implemented in an automatic alarm system, able to warn fishers in real time of the 
presence of dolphins near their net. 

Portugal conducted mitigation trials in the Portuguese Southern Coast (Algarve) with DDD and 
DiD pingers (Dolphin deterrent devices, STM Industrial Electronics, Italy) from 2019 to March 
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2021 (Marçalo et al., 2021, in Portuguese) within the project Mar2020-iNOVPESCA coordinated 
by CCMAR/University of Algarve. These same trials have been continued within one specific 
task in the CetAMBICion project and finished in June 2022. In GNS for boats larger or smaller 
than 12m, were tested DiD in 360 hauls (151 control and 209 with alarms) and DDD-03N in 517 
(185 control and 332 with alarms). During the trials there were 3 bottlenose dolphin bycatch in 
the control and one common dolphin in an alarm haul. The capture in the alarm treatment was 
suspected of malfunction of the device, as an observer was onboard and noticed the alarm closer 
to the captured animal was not operating. The depredation from bottlenose dolphin in nets has 
been increasingly reported mostly in southern Portuguese waters, so the mitigation is also used 
to solve it. The use of alarms significantly reduced depredation for both alarm models, especially 
in gears targeting European hake, Merluccious merluccious and striped red mullet, Mullus sur-
muletus.  

Furthermore, in the same project, trials were carried out during the years 2020 and 2021 in purse 
seining with most effort in the season that the fishery targets sardine, Sardina pilchardus, and to 
reduce bycatch of common dolphins that mostly feed on small pelagics and have sardine as fa-
vourite prey. DDD -03H pingers were tested in 518 hauls (228 control and 233 using DDD). Inci-
dental captures of 38 common dolphins (80% released alive) were observed in control nets and 
none in nets using alarms. 

The beach seine fishery operating in the North_central western coast was enforced by law in 2017 
(Portaria nº 172/2017 of May 25th) to use deterrents in areas with high bycatch evidence of har-
bour porpoises and common dolphins. The fishery has been equipped with pingers since 2019 
in considered risk areas (especially for harbour porpoise), but the application and functioning of 
the pingers and their effectiveness has never been monitored. 

Spain conducted the Project “CetAMBICion” (Coordinated Cetacean Assessment, Monitoring 
and Management strategy in the Bay of Biscay and Iberian Coast sub-region). It brings together 
France, Spain and Portugal, in a joint program, to estimate and reduce cetacean bycatch in the 
ABI, in collaboration with the fishing industry. The objectives are aligned with the Habitats Di-
rective and the Common Fisheries Policy. A mitigation measures WP “Evaluation of the effec-
tiveness of strategies to reduce accidental capture of cetaceans and proposal of technical fishing 
measures” and a subtask 4.2. “Pilot project: Trawling (CEDs and pingers)” leader by IEO. This 
subtask is a case of study for the development and application of cetacean excluder devices 
(CEDs) in pair bottom trawlers in Spanish water. This task will comprise the following aspects: 
1) Description of the fishery: species targeted, vessels, gears, fishing operations; 2) Characteriza-
tion of the bycatch: species involved, type of interactions, distribution of bycatch events in space 
and time, and mortality rates; 3) Technical details of the mitigation devices proposed to address 
the problem: CED (cetacean excluder devices in trawling) and pingers; 4) Trials onboard collab-
orative fishing vessels and research vessels.  

The project “MERMA CIFRA” (Monitoring, Assessment and Reduction of Accidental Mortality 
of Cetaceans due to Interactions with the Spanish Fleet - Review and Action), coordinated by the 
IIM-CSIC, also includes a WP focused on mitigation: “Technical measures for the reduction of 
accidental capture of cetaceans in Spanish fisheries in the Atlantic-Northwest national fishing 
ground” led by the IEO, which comprises 3 subtasks: a) to evaluate the technical fishing 
measures available to reduce the accidental capture of cetaceans in Spanish fisheries in the At-
lantic-northwest national fishing ground; b) to carry out experimental reduction tests in the fish-
eries with the highest catch rate (trawl and gillnet); and c) to propose the most appropriate-ate 
technical measures for the fisheries and the fishing ground based on the results and the best 
available scientific information. 

During the period 2021-2022 under the MITICET project, were carried out trials to test the effec-
tiveness of pingers to reduce bycatch of common dolphin in the Bay of Biscay. This trial was on 
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board a unit of pair bottom trawlers. The protocol for this study was an alternate- haul experi-
mental design (with and without pingers) to compare between each other the incidental bycatch 
of dolphins. An Electronic Monitoring System (EMS) was used to document any cetacean by-
catch on board in the total of the hauls. A statistically significant difference in the number of 
bycatch events was observed between the pingered and non-pingered hauls, indicating a reduc-
tion of more than 90% of common dolphin bycatch. 

Currently, in 2022, MITICET project continues, with the same experimental scheme, (alternate 
hauls experimental, one haul with pingers and other one without pingers, to compere between 
each other the incidental bycatch of dolphins. Electronic Monitoring Systems (EMS) was used to 
visualize any cetaceans bycatch on board in the total of the hauls). The only difference is that the 
pinger that will be used in these trials will be of a different model. This new pinger is less pow-
erful, the signal is less intensity so the acoustic impact in the environment is smaller, the battery 
life is much higher, and it does not need to be recharged every 2-3 days, so the usability in a 
commercial fishery is much easier. 

The effectiveness of pingers will also be tested in gillnet fisheries of the Basque Country. Few 
vessels will be equipped with pingers, and remote electronic monitoring systems will be used to 
identify the bycatch level of PETs species.  

In the tuna purse seine fishery, experimental sea trials will continue to reduce the mortality rate 
of bycaught threatened species. 

According to results of mitigation trials performed in Areas 8 and 9, the group concluded that a 
bycatch reduction of 65% on PTM, 95% on PTB and 99% on PS were significant and could be 
applied (Table 1.2). 
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Table 1.2. Summary of different mitigation trials and their characteristics carried out on midwater pair trawlers in France, 
on purse seiners in southern Portugal and on bottom pair trawlers in Spain. 

  PIC Project iNOVPESCA Project Miticet Project 

Métier Midwater Pair Trawlers (PTM) Purse seiners (PS) Bottom pair trawlers (PTB) 

Country France Portugal Spain 

Area Bay of Biscay 

(mainly ICES 8ab) 

Southern Portugal (Algarve) Bay of Biscay  

(ICES 8bc) 

Year 2018 (winter) 2020-2021 (May to October) 2021 (spring) and 2022  
(winter) 

Pinger DDD-03H DDD-03H DDD-03H 

Vessels (n) 3 vessel pairs (20% of the fleet) 9 vessels (30% of the fleet) 1 vessel pair (7% of the 
fleet) 

Protocol 1 FO with pinger/1 FO without pinger 1 FO with pinger/1 FO with-
out pinger 

1 FO with pinger/1 FO with-
out pinger 

Monitoring 1 observer and the rest self-sampling Observers and self-sampling Remote electronic monitor-
ing 

Fishing opera-
tions (FO) 

134 without pinger/84 with pinger 228 without pinger/233 with 
pinger 

244 without pinger/223 
with pinger 

Bycatch -55 dolphins in 19 FO without pinger 

-6 dolphins in 5 FO with pinger 

-38 dolphins in 15 FO with-
out pinger 

-no bycatch with pinger 

-25 dolphins in 14 FO with-
out pinger 

-1 dolphins in 1 FO with 
pinger 

Efficiency Reduction of 65% (CI95% [15-98]) Close to 100% 95% 

Used in scenar-
ios 

Yes, both in earlier (ICES, 2020a) and 
current advice.  
Also for PTB with the same efficiency 
of 65% 

No. Results are promising 
but still preliminary. 

No. Results are promising 
but still preliminary.  

Source Rimaud et al., 2019 

https://www.pecheursdebretagne.eu 

/wpcontent/uploads/2019/03/ 

20190214_rapportPIC_VF.pdf 

Marçalo, pers. comm. Uni-
versity of Algarve. 

Basterretxea, pers. comm. 

AZTI 

  

https://www.pecheursdebretagne.eu/
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1.7 Input data and Data Sources 

1.7.1 Input data and data sources 

On 18 May 2022, ICES issued an official data call (ICES, 2022a)in support of the work of WGBYC 
and WKEMBYC2 (https://doi.org/10.17895/ices.pub.19745809.v3).  

The data call aimed to collect data describing total fishing effort, monitoring/sampling effort and 
protected species bycatch records for marine mammals, seabirds, turtles and fish species of rel-
evance to bycatch advice. 

The data obtained through the annual data call supports ICES annual advice to the European 
Commission on the impacts of fisheries on the marine environment. In addition, data received 
in 2022 are used by WKEMBYC2 to inform a request for advice from DG MARE on mitigation 
measures to reduce bycatch of common dolphin (Delphinus delphis) in the Bay of Biscay. 

For details on data format and submissions please see the WGBYC 2022 report (ICES, 2022b). 

Some data issues were discovered during WGBYC in September 2022 and were corrected in ad-
vance of WKEMBYC2 in October 2022: 

• France reported fishing effort in units that did not follow the data call specifications and
a new data submission was received in advance of WKEMBYC2.

• Estonia resubmitted data to the database after WGBYC 2022 and changed the monitoring
type from PO (Port Observer) to LB (Logbook) in advance of WKEMBYC2.

• Portugal reported monitoring data as collected with monitoring method Logbooks (LB)
(http://vocab.ices.dk/?CodeID=251115) when it had been collected by Vessel Crew Ob-
server (VO). This was corrected in the database in advance of WKEMBYC2.

• Spain submitted one record with incorrect area allocation (i.e. 27.10.b instead of 27.8.c)
and two records with incorrect métier allocation at level 3 (i.e. L3SX instead of L3PS).
This was corrected in the database in advance of WKEMBYC2.

In addition, WKEMBYC2 had access to total fishing effort data held in the Regional Database 
(RDB) (https://www.ices.dk/data/data-portals/Pages/RDB-FishFrame.aspx).   

https://doi.org/10.17895/ices.pub.19745809.v3
http://vocab.ices.dk/?CodeID=251115
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2 Update of the mitigation scenarios considered in 
2020 

The efficacy of the scenarios provided during WKEMBYC in 2020 were reassessed using updated 
bycatch estimates calculated from at-sea monitoring and stranding data collected between 2019 
and 2021. Scenarios and methods remained unchanged, to ensure comparability between both 
evaluations. 

2.1 Data 

Different sources of data at different spatial scales were required to update bycatch estimates 
and efficiency of scenarios (Figure 2.1).§ 

 

Figure 2.1. Different spatial scales of common dolphin management unit, mortality estimates from at-sea monitoring and 
from strandings. The design of SCANSIII/Observe surveys are shown in background. (Adapted from Hammond et al., 
2021). 

2.1.1 Fishing Effort 

An exploration of the fishing effort contained in the RDB and the WGBYC database in Areas 8 
and 9 by year and by country for Spain, France and Portugal (the countries representing the 
majority of effort) was carried out.  

The WGBYC data for France were more consistent and more gear specific than those in the RDB 
where it appears some métiers have been aggregated. In addition, for consistency with stock 
assessment data, France have been submitting PTM as OTM in the RDB. We therefore opted to 
use the WGBYC data for France, taking an average annual effort for the years 2019, 2020 and 
2021.  

We used the Portuguese RDB fishing effort data for 2021 alone which were disaggregated better 
than in previous years and are available in more detail than the data in the WGBYC dataset.  
Effort data from 2019 and 2020 have not been considered.  

                                                           
§ Sentence and Figure 2.1. added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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The fishing effort data for Spain are very similar between the WGBYC and RDB datasets and are 
consistent year to year in most métiers between datasets. For consistency with the analysis in 
WKEMBYC (ICES, 2020a), we have used the RDB dataset for Spanish fishing effort and taken the 
average annual effort for the years 2019, 2020 and 2021. 

Other countries with fishing effort in the Bay of Biscay and Iberian Coast Ecoregion include Ire-
land and the UK, data from the WGBYC dataset were used in both cases due to the provision of 
information in relevant units (days at sea) and the better resolution of data. The average annual 
effort for the years 2019, 2020 and 2021 was used.  

2.1.2 Monitoring Effort 

The monitoring effort was analysed using the WGBYC dataset. Figure 2.1 presents the evolution 
of the monitoring effort from 2017 to 2021 for the three ecoregions studied in this report (see the 
definition below), and the métiers related to high bycatch risk (see Table 2.2). The main monitor-
ing method is at-sea-observer, with some changes since 2019, where vessel-crew observation in-
creased in the divisions 7efghj, and port observer became predominant in 8c9a. Such changes 
may in part be due to changes in monitoring during the Covid-19 restrictions, for more details 
see ICES (2021b and 2022b).** However, only the data obtained from at sea observers and vessel 
crew observer methods in the case of Portugal, were used to provide the estimates of bycatch 
rate. 

** Sentence added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Figure 2.2. Proportion of the annual days at sea by monitoring methods as reported in the WGBYC database. Top = Celtic 
Seas ecoregion; Middle: Bay of Biscay; Bottom: Iberian coast  

The bycatch observation coverage is detailed in Figure 2.3. Vessel Lengths (VL) were aggregated 
into two categories to summarize the outputs as follows: the VL0012, VL0015, VL0815 were la-
belled VL0012 (the majority of which were small vessels less than 12m) and the other length 
VL12XX (vessel approximately longer than 12 m) including VL1218, VL15XX, VL1824, VL2440 
and VL40XX. Figure 2.2. illustrates the variability of the observation rates (from 0.01% to 17.27%) 
and how each métier covers a large range of vessel sizes. 
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Figure 2.3: Bycatch observation coverage in % of days at sea observed (size of the dots), by métier and grouped vessel 
length (see text above) for the year 2019 to 2021 and the three areas. The dot colour indicates if bycatch of common 
dolphin in that métier and vessel length class was observed (in red), not observed (in green), or not monitored (in blue). 
All the blue dots are associated with 0% of observed days at sea. NK is for métier with unknown length reported in the 
WGBYC database. VL0012: vessel length <12 m, VL12XX: vessel length>12 m. 

Overall, some differences in % coverage of days at sea between 2019 and 2021 are evident for 
many gear types (Figure 2.3), with an increase in net fisheries between 2020 and 2021 in Areas 8 
and 9. Between 2019 and 2020, a decrease in monitored effort was seen for PTM_DEF in Area 
8abd with an increase again in 2021. Some of these changes in % coverage may be due to re-
strictions to monitoring during the Covid-19 pandemic, but also to changes in the reporting of 
fishing effort described in section 2.1.†† 

†† Paragraph added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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2.2 Bycatch estimates using at-sea observations 

2.2.1 Methods 

Bycatch was estimated for each métier reported in the WKEMBYC report or those with records 
of common dolphin bycatch (PTM_DEF, PTB_MPD/DEF, GTR_DEF, OTM_DEF, PS_SPF, 
GNS_DEF, PRM_LPF, PTM_SPF, OTB_DEF, and LLS_DEF) in Subareas 8 and 9. Bycatch rates 
were calculated (using the number of animals recorded bycaught divided by days at sea ob-
served over the 2019-2021 period for each métier) from monitoring data from observer pro-
grammes or vessel-crew-observers (Portugal) only‡‡. Confidence intervals around the bycatch 
rates were estimated assuming a Poisson distribution using the function qpois in R statistical 
software as haul data is not available to calculate actual confidence intervals around the rates. A 
Poisson distribution was selected rather than binomial that was commonly used in the past, after 
an analysis conducted in 2020 investigating which error distribution was the most suitable for 
data in the WGBYC database found that Poisson distribution was more suitable for instances 
where more than one animal are caught together (ICES 2020c). As incidents were more than one 
dolphin are caught are common, the Poisson should be a better fit than the binomial. These by-
catch rates were then used to determine annual bycatch removal using a combination of fishing 
effort data from either the RDB or the WGBYC database for subareas 8 and 9 combined (see 
section 2.1. for details) (Table 2.1). The temporal pattern of bycatch mortality obtained from the 
strandings data along the French coast (Subarea 8) was used to allocate the total bycatch derived 
from monitoring programmes to fortnights. These fortnightly distributions of bycatch for each 
métier allowed the different closure scenarios to be associated to specific bycatch level reduc-
tions.  

2.2.2 Results 

At-sea monitoring and bycatch event data were used from the WGBYC database for 2019 – 2021 
and extracted for the Bay of Biscay and the Iberian Coast ecoregion (Divisions 8 a, b, c, d, e and 
9 a). Bycatch rates for common dolphins (number of specimens per days at sea observed) are 
summarised in Table 2.1 for those métiers where incidents were observed. Bycatch incidents of 
more than 1 dolphin occur more frequently in trawls. The highest bycatch rate observed was for 
OTM_DEF of 1.33 common dolphin per day at sea observed; however, it is important to note that 
this is based on less than one day of at-sea monitoring (Table 2.1). Total bycatch estimates for 
each métier for the Bay of Biscay and Iberian Coast ecoregion are presented in Table 2.2.  

                                                           
‡‡ Sentence modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Table 2.1 Summary of common dolphin bycatch rate per métier from WGBYC at-sea monitoring data in the Bay of Biscay 
and Iberian Coast ecoregion (Subareas 8 and 9) for 2019 - 2021. Data used were collected by at-sea observers for all 
countries as well as vessel observers for Portugal‡‡.  DaS obs = days at sea observed 

Ecoregion  Métier 
L4  

Métier 

L5 

DaS  
obs.  

# 
speci-
mens  

#  
inci-
dents  

Lower 95% 
Confidence 
limit 

Bycatch 
rate (speci-
mens/ 
DaS Obs) §§

Upper 95% 
Confidence 
limit 

Bay of Bis-
cay and the 
Iberian 
Coast  

GNS  DEF 2103.36 16 13 0.005 0.008 0.011 

GTR DEF 970.13 13 13 0.007 0.013 0.020 

LLS DEF 186.04 1 1 0.000 0.005 0.016 

OTB DEF 508.23 2 2 0.000 0.004 0.010 

OTM DEF 0.75* 1 1 0.000 1.333 4.000 

PS SPF 626.5 11 10 0.010 0.018 0.027 

PTB  DEF/MPD 465.61 71 22 0.125 0.154 0.185 

PTM DEF 344.09 36 15 0.076 0.105 0.134 

PTM SPF  47.56 21 8 0.294 0.442 0.610 

* Less than 1 day at sea of observation

§§ Column added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Table 2.2. Summary of common dolphin bycatch per métier from WGBYC at-sea monitoring data in the Bay of Biscay and 
Iberian Coast ecoregion (Subareas 8 and 9) for 2019-2021. Data used were collected by at-sea observers for all countries 
as well as vessel observers for Portugal***. Da Sobs = days at sea observed 

Ecoregion  Métier L4  Métier L5 Fishing effort  
(DaS) 

Lower 95% 
Confidence 
limit 

Estimated 
bycatch ††† 

Upper 95% 
Confidence 
limit 

Bay of Biscay and 
the Iberian Coast  

GNS  DEF 75428 359 574 825 

GTR DEF 162389 1172 2176 3180 

LLS DEF 51196 0 275 826 

OTB DEF 26049 0 103 256 

OTM DEF 312 0 416* 1248 

PS SPF 67890 650 1192 1842 

PTB  DEF/MPD 4725 582 731 879 

PTM DEF 663 50 69 89 

PTM SPF  911 268 402 555 

Total      5938  

* Less than 1 day at sea of observation  

2.3 Bycatch estimates inferred from strandings 

Strandings are collected along the coasts of France by the French stranding network, that cur-
rently includes over 400 trained volunteers distributed along the entire French coast. Carcasses 
are examined using a standardized protocol. The observation effort has been relatively stable 
since 1990 (Authier et al., 2014). 

The analysis was restricted to stranded “bycaught” common dolphins from multiple stranding 
events along the coasts of the Bay of Biscay and Western Channel, which were fresh and slightly 
decomposed and examined by trained members of the French stranding network. Evidence of 
lethal encounters with fishing gear include: net marks; good nutritional condition; evidence of 
recent feeding; jaw and rostrum fractures; froth in the airways; oedematous lungs; and dorsal 
fin, pectoral fin or tail fluke amputations (Bernaldo de Quirós et al., 2018; Kuiken, 1994). This 
choice can underestimate the number of bycaught cetaceans found stranded, and is therefore a 
minimal estimation. 

The reverse drift trajectories of stranded examined animals diagnosed as bycaught were calcu-
lated from the stranding locations to the likely area of mortality at sea by using the drift predic-
tion model to predict the drift of floating objects under the influence of tides and wind. Several 
parameters must be considered for the use of the drift prediction model MOTHY (Modèle Océ-
anique de Transport d'Hydrocarbures), developed by MétéoFrance (e.g. date and stranding lo-
cation, buoyancy rate, drift duration). Drift duration is established according to external visual 
criteria (Peltier et al., 2012). Animals categorized as “fresh” were estimated to be <5 days post-

                                                           
*** Sentence modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 

††† Column added based on reviewers’ comments after the Advice Drafting Group in December 2022. 



ICES | WKEMBYC2   2022 | 27 

mortem and animals classified as “slightly decomposed” to be 5–15 days post-mortem (Peltier et 
al., 2021). Tagged bycaught carcasses recovered stranded allowed to define external visual crite-
ria of drift duration (Peltier et al., 2012), and demonstrated a relative stability in the decomposi-
tion kinetic in the Bay of Biscay between winter and summer. In most cases, and following French 
regulation, most stranded animals are examined less than 48 hours after discovery.‡‡‡This tem-
poral uncertainty would be directly converted into spatial uncertainty when calculating the re-
verse drift trajectories. Variation in buoyancy of ±10% is associated with an error of 8–16% in 
distance drifted.  The average uncertainty around the model predictions was 27.1 ±24.5 km. This 
could be explained by some aspects of drift model simulations. The model mostly takes into 
account the effects of wind and tide on a floating object (Daniel et al., 2002); in contrast, general 
circulation and details of coastal currents are not considered, and these could potentially have 
an impact on the outcomes.  

The estimation of bycatch mortality at sea inferred from strandings is calculated following Peltier 
et al., 2016. Stranding numbers are corrected by drift conditions and by the proportion of buoyant 
animals, based on an in situ experiment (which estimated the probability for a bycaught dolphin 
to float). The most recent estimate of floatability rate used in the present report is 24% (95% IC 
[17-32]). This last correction factor has a major effect on final estimates and could be further im-
proved by increasing the number of experimentally released carcasses and by refining estimates 
of discovery rates along the French coasts. Small changes in proportion of buoyant animals could 
notably modify mortality estimates. 

Following methodology, bycatches were estimated at about 9480 (95%CI [6890; 14 210]) in 2019 
and about 8700 (95%CI [6330; 13 050]) in 2020 (Figure 2.4). 

During winter 2021, the dominating winds were mostly orientated from East to West (Peltier et 
al., 2022). As a consequence of this rare and unusual wind regime compared to previous years, 
stranded dolphins reported in the winter 2021 came from very narrow area close from the coast, 
and therefore can only inform on a much smaller fraction of the Bay of Biscay surface area than 
in previous winters. Indeed, cells with stranding probability from 50-100% (probability of dead 
animals to reach the coasts between 50 and 100%) extended on average over 30% of the Bay of 
Biscay surface area during the years 2016-2020, for all three months of January, February and 
March. By comparison, this area with highest stranding probability (50-100%) reached 35% of 
the Bay of Biscay in January, 20% in February, and was reduced to 10% in March 2021. As a 
consequence, the stranded carcasses recovered in the winter 2021 can hardly be compared to 
previous years, as from mid-February onwards they only inform on a narrow coastal fringe of 
the Bay of Biscay. Therefore, a modified methodology was used to estimate bycatch mortality in 
winter in 2021. 

During the SAMM-II aerial survey held from January to March 2021 in the waters of the Bay of 
Biscay and the English Channel, 28 drifting carcasses of small delphinids were reported. The vast 
majority of these sightings (82%) were made during March 2021. By comparison, only 3 carcasses 
were observed during the SAMM-I winter survey conducted in 2011-2012 (Blanchard et al., 2021). 

By using a distance sampling approach (Buckland et al., 2001), a detection function was fitted to 
the sightings and the abundance of drifting carcasses was estimated for the Bay of Biscay in 
March 2021. From the 19 observations of small delphinids (most likely common dolphins) car-
casses made on the transects in March 2021, a total of 750 carcasses [395-1626] was estimated to 
be available at the surface in March 2021. Corrected by the proportion of sinking animals (float-
ability rate), a total of 3125 [1646; 6775] small delphinids are estimated to have died in the Bay of 

‡‡‡ Two sentences added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Biscay in March 2021. Most of these carcasses could not reach the coast because of the wind 
conditions prevailing in March 2021, hence the low number of stranded dolphins recorded dur-
ing this period. 

Taking the winter 2021 wind conditions into account, we propose to estimate the total winter 
mortality of dolphins in the Bay of Biscay by combining an estimate based on the stranding data 
set for the whole year except for March and an estimate obtained from the SAMM-II aerial survey 
data set for the month of March 2021. As a result, the mortality of small delphinids for the whole 
year 2021 can be estimated at about 8950 (95%CI [6710; 12 630]) individuals. This annual estimate 
is of the same order of magnitude as those made since 2016. Therefore, it cannot be concluded 
that there was any decrease in the mortality of common dolphins during the winter of 2021. 

The average annual bycatch inferred from strandings was estimated at 9040 (95%CI [6640 – 
13 300]) common dolphins between 2019 and 2021 in area 8. 

 

Figure 2.4. Common dolphin bycatch inferred from strandings along the coasts of the Bay of Biscay and Western Channel 
between 1990 and 2021. 

2.4 Thresholds 

Thresholds for cetacean incidental bycatch (i.e. limits not to be exceeded) are dependent on the 
quantitative conservation objectives set. While conservation objectives are ultimately driven by 
policy (ICES WGMME, 2008), European legislation does not provide quantitative and explicit 
conservation objectives for marine mammals from which thresholds can be calculated. Conse-
quently, in order to assess the impact of bycatch for the purposes of, for example, MSFD assess-
ments, it is necessary to first define existing objectives in a quantitative manner. 

WKEMBYC (ICES, 2020a) used the Potential Biological Removal (PBR) as the methodological 
approach (control rule) to set a threshold for bycatch of common dolphin in the management 
unit, using population abundance inferred from SCANSIII/Observe surveys§§§.  PBR has been 

                                                           
§§§ Sentence modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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tuned to the US Marine Mammal Protection Act whose conservative objective is to ensure that 
“a population will remain at, or recover to, its maximum net productivity level (typically 50% of 
the populations carrying capacity), with 95% probability, within a 100-year period” (Wade 1998). 
WKEMBYC (ICES 2020a, page 100) stressed that “the conservation objectives to which PBR is 
tuned are not entirely reflected in the relevant EU legislation (Habitats Directive, Common Fish-
eries Policy, Marine Strategy Framework Directive).”  

Two plausible management objectives were agreed by WKEMBYC (ICES 2020a), in the context 
of proposed fishery emergency measures. These objectives were adapted from provisions under 
the US MMPA for strategic stocks of marine mammals which are experiencing by-catch levels 
exceeding PBR. Under the MMPA, take-reduction plans are adopted, under which the objective 
is to reduce, within six months of their implementation, the incidental mortality to less than (i.e. 
equal to some fraction of) the PBR level. WKEMBYC agreed to consider the management objec-
tives to reduce bycatch to 1) 50% and 2) 10% of PBR. The latter comes from ASCOBANS conser-
vation objective (minimize and where possible eliminate bycatch).  

OSPAR Marine Mammal Expert Group (OMMEG) revisited this question using Management 
Strategy Evaluation (MSE; e.g. Punt and Donovan 2007; Punt 2010) (OSPAR, 2021). Quantitative 
conservation objectives facilitate the use of MSE, which provides the framework to test, with 
numerical simulations, the effect of different management choices on hypothetical populations. 
The MSE framework was developed in fishery sciences to test and select the most robust man-
agement objectives than can allow to meet the conservation objectives despite uncertainty and 
possible biases in the data available for managers. Management objectives are, for example, “by-
catch shall not exceed the limits set by the Potential Biological Removal (PBR) control rule”. Ap-
propriate inputs values for PBR are then determined by extensive testing of several values under 
different plausible scenarios (e.g. bycatch underestimated by a factor 2) reflecting current 
knowledge, knowledge gaps and likely biases. Input values that allows to reach the conservation 
objective in some high proportions of the simulations (e.g. 95% of simulations under a given 
scenario) are selected, and provide proximal management objectives that align with the distal 
conservation objective. Testing and selection of input values for the control rules is sometimes 
called tuning (e.g. Wade, 1998). 

MSE are based on computer simulations to compare and assess the robustness of different sce-
narios, in terms of thresholds, management objectives and methodology, with a given certainty 
and considering potential sources of uncertainty in the process (biased bycatch rate estimates, 
monitoring effort, etc.). In summary, an MSE requires (i) a specific conservation objective, that 
the modelling framework should achieve (e.g. ASCOBANS interim conservation objective); (ii) 
a simulator (or operating model) (e.g. generalized logistic model); (iii) a so-called harvest control 
rule to set removal limits (e.g. PBR); and (iv) performance metrics to assess which strategy is the 
best under the several scenarios and policy goals. As a result, the MSE framework allows to as-
sess the performance of each management decision and select the best given the best available 
evidence (Genu et al., 2021). 

OMMEG (OSPAR, 2021) used the modified PBR (mPBR), which is the PBR control rule tuned to 
the following conservation objective: “a population should be able to recover to or be maintained 
at 80% of carrying capacity, with probability 0.8, within a 100-year period”. This conservation 
objective is the OMMEG interpretation of the ASCOBANS interim conservation objective of “res-
tor[ing] and/or maintain[ing] stocks/populations to 80% or more of the carrying capacity” 
(ASCOBANS 1997). OMMEG chose a time horizon of 100 years to align with the recommenda-
tion of ICES (2013); and a probability level of 0.8 as suggested by ASCOBANS (2015). This re-
sulted in new threshold values (OSPAR, 2021). WKEMBYC2 has followed this revised approach, 
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considering it to be the best currently available and to be fully consistent with conservation ob-
jectives under EU legislation.  

2.5 Scenarios 

All scenarios are based on mortality estimates from (1) monitoring data scaled up for the entire 
Bay of Biscay and Iberian Coast Ecoregion (ICES areas 8 and 9) and (2) strandings data for the 
French coast of ICES area 8 (Figure 2.5). Due to the insufficient temporal resolution of the ob-
server data from bycatch monitoring, the temporal pattern of bycatch mortality obtained from 
the strandings data along the French coast (ICES subarea 8) was used to allocate the total bycatch 
derived from monitoring programmes to fortnights. As strandings data cannot currently provide 
métier information on bycatch, the monitoring bycatch estimates for each métier were used to 
proportionally allocate the total bycatch derived for strandings to individual métiers. The joint 
use of these datasets enabled us to derive fine-scale temporal and métier specific bycatch esti-
mates for both monitoring methods. Finally, the efficiency of each scenario was evaluated for 
both monitoring and stranding estimates. The two series of métier-specific bycatch estimates 
were seen as two views of the same phenomenon and were considered, within their uncertainty 
range, to contain the true bycatch level. **** 

 

Figure 2.5. General strategy for bycatch estimates inferred from at-sea monitoring and strandings, and their combined 
use.  

For each scenario, the bycatch reduction rate was calculated as well as the fishing effort reduction 
rate. For scenarios with a temporal component, the % of bycatch mortality estimated from strand-
ings within each fortnightly time period (data years 2019–2020) was used to calculate the reduc-
tion from the annual estimate that would result from closure during that specific time period. 

                                                           
**** Paragraph and Figure 2.5. added based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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The scenario with a flat effort reduction did not make reference to the temporal pattern of strand-
ings. 

In French midwater pair trawl fleet, the use of pingers was generalized in winter 2019 and be-
came mandatory in winter in January 2020, therefore we can assume that all French PTM were 
seasonally equipped with pingers during the evaluation period (2019-2021). The use of pingers 
is mandatory on Spanish bottom pair trawl fleet since January 2020. For these scenarios, the 
workshop assumed full compliance with pinger use on all PT métiers, and correct use of pingers 
in all cases. Therefore, for scenarios including pingers on PTM and PTB no reduction in bycatch 
rates were applied to these métiers. As a result, scenarios combining temporal closures and ping-
ers used will result in identical bycatch estimates as temporal closure scenarios. All scenarios 
were retained in the table for consistency with the ICES (2020a) WKEMBYC report and for ease 
of comparison (Table 2.3).†††† 

An efficiency score for each scenario was obtained by dividing the bycatch reduction rate by the 
effort reduction rate. The results from testing each scenario as reported in Table 2.4 including the 
resulting bycatch obtained (according to monitoring and to stranding), PBR level achieved with 
colour code (for monitoring and stranding results), bycatch reduction rate, effort reduction rate 
and efficiency. 

PBR values considered in the 2020 scenarios (WKEMBYC, ICES 2020a) were again considered 
here: <10% of PBR, <50% of PBR, <75% of PBR, <PBR and >PBR. However, in these scenario anal-
yses the mPBR was also considered as it was developed since the last workshop. All PBR values 
are described in section 2.4. 

†††† Paragraph modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Table 2.3. Scenarios used for assessing possible alternative bycatch reduction approaches. All scenarios assume full com-
pliance with pinger use on all PT métiers since 2019 and correct use of pingers in all cases. As a result, no additional 
reduction in bycatch rates were applied to these métiers. Scenarios combining temporal closures and pinger use will 
therefore result in identical bycatch estimates as temporal closure only scenarios in a number of cases (Scenario A = M*, 
C = L*, D = H*, N = O* are indicated in the table). The asterisk here and in the table indicate scenarios that are ultimately 
replicas/identical to other scenarios‡‡‡‡. All scenarios were retained in the table for consistency with the ICES (2020a) 
WKEMBYC report and for ease of comparison.  

Scenario  Description  Explanation  

A  4-month closure (Dec-Mar) all métiers 
§§§§ 

4-month closure from December to March of all relevant méti-
ers§§§§ 

B  Annual effort reduction of 40% all métiers  Flat annual 40% reduction in total effort for relevant métiers, 
does not consider strandings patterns  

C  2-month closure (mid-Jan to mid-Mar) all 
métiers  

2-month closure of all relevant métiers determined using the 
% mortality in that peak period based on strandings  

D  6-week closure (mid-Jan to end Feb) all 
métiers  

6-week closure of all relevant métiers determined using the % 
mortality in that peak period based on strandings  

E  4-week closure (mid-Jan to mid-Feb) all 
métiers  

4-week closure of all relevant métiers determined using the % 
mortality in that peak period based on strandings  

F  2-week closure (mid-Jan to end Jan) all 
métiers  

2-week closure of all relevant métiers determined using the % 
mortality in that peak period based on strandings  

G  Pinger all PTM/PTB all year and same 6 
week closure all other métiers  

PTM/PTB to use pingers all year + a 6-week closure of all other 
relevant métiers determined using the % mortality in that 
peak period based on strandings  

(Assuming correct pinger implementation on all vessels since 
2019, no additional reduction applied to bycatch levels in this 
scenario) 

H * 6-week closure (mid-Jan to end Feb) all 
métiers (including PTM/PTB) and pinger 
PTM/PTB rest of year  

6-week closure of all relevant métiers determined using the % 
mortality in that peak period based on strandings + PTM/PTB 
to use pingers during the rest of the year  

I  Pinger all PTM/PTB all year and same 4 
week closure all other métiers  

PTM/PTB to use pingers all year + a 4-week closure of all other 
relevant métiers determined using the % mortality in that 
peak period based on strandings  

J  Pinger all PTM/PTB all year and same 2 
week closure all other métiers  

PTM/PTB to use pingers all year + a 2-week closure of all other 
relevant métiers determined using the % mortality in that 
peak period based on strandings  

K  Pinger all PTM/PTB all year  PTM/PTB to use pingers all year, no other measures intro-
duced.  

L * 2-month closure all (mid-Jan to Mid-Mar) 
+ pingers  

2-month closure for all fleets + pingers on PTM/PTB the rest of 
the year  

M * 4-month closure all (mid-Jan to Mid-Mar) 
+ pingers  

4-month closure for all fleets + pingers on PTM/PTB the rest of 
the year  

                                                           
‡‡‡‡ Sentence added based on reviewers’ comments after the Advice Drafting Group in December 2022. 

§§§§ Modified based Advice Drafting Group comments in December 2022. 
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Scenario  Description  Explanation  

N  4-month closure (3 in winter + 1 in sum-
er) + pingers 

Closure during 3 months in winter (Jan – March) and 1 month 
in summer (mid-July – mid-August) for all fleets + pingers on 
PTB/PTM the rest of the year  

O * 4-month closure (3 in winter + 1 in sum-
mer) 

Closure during 3 months in winter (Jan – March) and 1 month 
in summer (mid-July – mid-August) for all fleets  
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Table 2.4. Synthesis of scenarios’ performances. For scenarios A to O, key information given are scenario title, total bycatch mortality as of monitoring programmes, total bycatch mortality as of stranding data, 
bycatch reduction obtained, effort reduction implied, and efficiency score. A colour code indicated how each scenario reach the different management objectives is presented below the table. The efficiency score 
of each scenario is bycatch reduction rate divided by effort reduction rate. This efficiency could be considered as a rough cost effectiveness for each scenario considering that a reduction effort is a cost for the 
industry (see main text for further detail). All scenarios assume full compliance with pinger use on all PT métiers since 2019 and correct use of pingers in all cases (see main text for further detail). As a result, no 
reduction in bycatch rates were applied to these métiers. Scenarios combining temporal closures and pinger use will therefore result in identical bycatch estimates as temporal closure only scenarios in a number 
of cases (Scenario A = M, C = L, D = H, N = O as indicated in the table).  All scenarios were retained in the table for consistency with WKEMBYC ICES 2020a report and for ease of comparison. Information provided 
is based on average annual bycatch estimates for the period 2019-2021.***** 

 A / M B C / L D / H E F G I J 

Scenario 

4-m
onth closure all m

étiers + (M
: 

pinger PTM
 / PTB rest of year) 

Annual effort reduction of 40%
 all 

m
étiers 

2-m
onth closure all m

étiers + (L: 
pinger PTB / PTM

 rest of year0 

6-w
eek closure (m

id Jan - end Feb) 
all m

étiers + (H: pinger PTM
 / PTB 

rest of year) 

4-w
eek closure (m

id Jan - m
id Feb) 

all m
étiers 

2-w
eek closure (m

id Jan - end Jan) 
all m

étiers 

Pinger PTM
 / PTB all year &

 sam
e 

6 w
eek closure all other m

étiers 

Pinger PTM
 / PTB all year and 

sam
e 4 w

eek closure all other m
é-

tiers 

Pinger PTM
 / PTB all year and 

sam
e 2 w

eek closure all other m
é-

tiers 

Total resulting bycatch - monitoring mortality 
1188 3563 2019 2731 3919 4869 3381 4328 5085 

Total resulting bycatch - strandings mortality 
1808 5424 3074 4158 5966 7413 5147 6589 7742 

Bycatch Reduction obtained 0,80 0,40 0,66 0,54 0,34 0,18 0,43 0,27 0,14 

Effort reduction needed 0,33 0,40 0,17 0,12 0,08 0,04 0,11 0,07 0,04 

Efficiency score 2,4 1,0 4,0 4,7 4,4 4,7 3,9 3,7 3,9 
          

% of PBR <10% mPBR <50% <75% <PBR >PBR    

Number bycatches 493 985 2464 3695 <4927 >4927    
 

                                                           
***** Caption and Table updated after the Advice Drafting Group in December 2022. 
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All scenarios assume full compliance with pinger use on all PT métiers since 2019 and correct 
use of pingers in all cases. As a result, no reduction in bycatch rates were applied to these métiers. 
Scenarios combining temporal closures and pinger use will therefore result in identical bycatch 
estimates as temporal closure only scenarios in a number of cases (Scenario A = M, C = L D = H, 
N = O). All scenarios were retained in the tables for consistency with WKEMBYC ICES (2020a) 
report and for ease of comparison.  

Looking at PBR performance first, followed by bycatch reduction rate and measure efficiency, 
scenarios could be classified or ranked as follows: 

Scenarios N & O (three-month closure from January through March and from mid-July to mid-
August all métiers, and pingers on PTM/PTB the rest of the year) performs best in terms of PBR 
thresholds (10-50%) and bycatch reduction (bycatch reduction rate=0.88). Its efficiency is inter-
mediate because the closure period is broader than the typical duration of the period of high 
bycatch.  

Scenarios M & A (four-month, December through March closure all métiers and pingers on 
PTM/PTB the rest of the year) performs second best in terms of bycatch reduction (bycatch re-
duction rate=0.8). Its efficiency is intermediate because the closure period is broader than the 
typical duration of the period of high bycatch.  

Scenario C & L (two-month, mid-January to mid-March closure all métiers and pingers on 
PTM/PTB the rest of the year) ranked fifth on the first two criteria (PBR: 10-50%; bycatch reduc-
tion rate=0.66) and displayed an efficiency is higher as scenarios M&A because it was more fo-
cused on the peak period of mortality.  

Scenarios D & H, G, B, E, I, F and J ranked 7th to 14th on bycatch reduction and achieved bycatch 
reduction rates between 0.14 and 0.54.  

The least effective in terms of bycatch reduction was K (pingers PTM/PTB all year with no clo-
sure, bycatch reduction rate=0). This scenario provides no reduction in bycatch and does not 
reach the PBR. 

Finally, scenarios based on a temporary closure which includes the winter peak period of mor-
tality are the most effective ones provided that the closure’s duration is at least six weeks but 
longer closures can substantially further reduce bycatch (compare scenarios D (six-week closure, 
54% reduction) and O (three-month winter closure plus one-month summer closure, 88% reduc-
tion). 

Comparison with 2020 WKEMBYC bycatch estimates 
Comparing bycatch estimates for relevant métiers for 2016-2018 (WKEMBYC, ICES 2020) and 
2019-2021 (WKEMBYC 2, current report) (Table 2.5), shows that the source of highest common 
dolphin bycatch continues to be trammel nets for demersal species (GTR_DEF). A relatively low 
bycatch rate was observed in GNS_DEF for both periods, but for the most recent period, the 
number of days fished has doubled resulting in a significantly higher bycatch estimate. The 
change in fishing effort is likely due to changes in assignment of effort to different métiers during 
the data submission process. In addition, monitoring effort in 2021 due a targeted increase in 
monitoring effort on set nets related to common dolphin bycatch issues in this Ecoregion. 

The more recent data show that there has been a significant decline in the number of bycaught 
common dolphins in the pelagic trawl fisheries for demersal fisheries (PTM-DEF).  The fishing 
effort is comparable between the two time periods and the reduction in observed bycatch rate is 
driving the significantly lower estimate of bycatch. In 2020, the use of pingers in French and 
Spanish pelagic trawlers became mandatory and this operational change in the fishery has con-
tributed to this ~85% reduction.  Such a reduction is not evident in PTB_DEF which continues to 
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contribute approximately 750 common dolphin per annum to the total mortality in the Bay of 
Biscay and Iberian coast ecoregion.  

The estimate of 1192 common dolphin (95% CI 650 – 1842) bycaught in purse seine fisheries tar-
geting small pelagic fish (PS_SPF) makes a significant contribution to the total mortality in the 
ecoregion, and is a significant increase compared with the 2016-2018 estimates (213, 95% CI 0-
532). However, the fishing effort in this métier has effectively doubled between the two time 
periods, but is thought to be an artifact of the data submission from Portugal which has reallo-
cated effort previously reported under MIS_MIS to the PS_SPF métier. The majority of effort in 
this métier is undertaken by Spain, but evidence from observer monitoring on Portuguese ves-
sels show that 76% of dolphins caught are released alive (Marçalo, A. pers comm.). Please note 
that only bycatch of cetaceans recovered dead were recorded and used for analyses. ††††† 

In other métiers (OTM_DEF and PTB_DEF/MPD) levels of bycatch are effectively unchanged 
between the two periods and contribute an estimated 416 (95% CI 0-1248) and 731 (95% CI 582-
879) dolphins, respectively. Bycatch in PTM_LPF is also unchanged and there were no bycatches 
reported between 2019-2021 with good observer coverage of the fishery (22%).  

Monitoring effort was very low in the OTM_DEF métier, and this métier recorded the highest 
bycatch rates as a result. Effort is inadequate in this métier and a substantial increase in monitor-
ing is needed to be better understand bycatch rates in this métier.  

 

                                                           
††††† Sentence added after the Advice Drafting Group in December 2022. 
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Table 2.5 Comparison of summary of common dolphin bycatch rates and mortality estimates (based on data raised using the mean annual fishing effort data for the areas) by métier in the 
Bay of Biscay and Iberian coast between data collated for 2016-2018 (WKEMBYC) and 2019-2021 (WKEMBYC2)‡‡‡‡‡.  Bycatch rate = animals/Days at Sea (DaS) observed; %cov. = % monitoring 
coverage.  

Métier WKEMBYC – data 2016-2018 WKEMBYC 2 – data 2019-2021 

L4 L5 

Fish-
ing 

effort 
(DaS) 

DaS obs. 
(%cov.) 

By-
catch 
rate 

L95% 
CI 

U95% 
CI 

Est.        
by-

catch 

L95% 
CI 

U95% 
CI 

Fishing 
effort 
(DaS) 

DaS obs. 
(%cov.) 

By-
catch 
rate 

L95% 
CI 

U95% 
CI 

Est.           
by-

catch 

L95% 
CI 

U95% 
CI 

Change 
in by-
catch 
esti-
mate 

GNS DEF 36836 536.84 
(1.46) 0 0 0.01 137 0 343 75428 2103.36 (2.79) 0.01 0.01 0.01 574 359 825  

GTR DEF 58365 339.74 (0.58) 0.04 0.02 0.05 2061 1203 3092 162389 970.13 (0.60) 0.01 0.01 0.02 2176 1172 3180 ~ 

LLS DEF         51196 186.04 (0.36) 0.01 0.00 0.02 275 0 826  

OTB DEF         26049 508.23 
(1.95) 0.00 0.00 0.01 103 0 256  

OTM DEF 243 0.82 (0.34) 1.22 0.00 3.67 297 0 890 312 0.75 (0.22) 1.33 0.00 4.00 416 0 1248  

PS SPF 35564 334.5 (0.94) 0.01 0.00 0.02 213 0 532 67890 626.5 (0.92) 0.02 0.01 0.03 1192 650 1842  

PTB DEF/ 
MPD 5195 67 (1.29) 0.15 0.08 0.22 775 388 1163 4725 465.61 (9.85) 0.15 0.13 0.19 731 582 879 ~ 

PTM DEF 682 167.17 (24.51) 0.71 0.60 0.81 481 408 555 663 344.09 (51.90) 0.11 0.08 0.13 69 50 89  

PTM SPF         911 47.56 (5.22) 0.44 0.29 0.61 402 268 555  

PTM LPF 510 65.16 (12.78) 0.02 0.00 0.05 8 0 23 1209 265.04 (21.92) 0.00 0.00 0.00 0 0 0  

                                                           
‡‡‡‡‡ Sentence modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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2.6 Discussion 

Scenario discussion 
As the same methodology was used to build and test the efficiency of these scenarios, it is un-
surprising to detect similar results to those in the previous WKEMBYC report (Table 2.40). As 
bycatch estimates were higher for years 2019-2020, no scenario could attain mortality below 10% 
of PBR, whereas at least two did in the previous evaluation. Also, seven scenarios would not 
achieve the objective of reducing mortality below PBR. This was the case for only two of them 
with 2016-2018 data.  

It is noticeable that scenario B, a year-round flat rate reduction of effort, has the lowest efficiency 
(efficiency=1). In that case, the reduction of bycatch is directly proportional to the reduction in 
effort because it does not take advantage of the strong temporal pattern in bycatch to draw opti-
mal benefit of effort reduction.  

Scenarios F and K showed the lowest conservation performance (bycatch reduction) and scenario 
B had the lowest efficiency score (one can get the same conservation benefit with less constraint 
to the industry).  

Although scenarios A & M and N & O performed the best in terms of conservation and bycatch 
reduction, they performed less well in terms of the efficiency score than all other scenarios except 
B, because of the breadth of the proposed closure period. A broad closure window can be sought 
to accommodate year-to-year variation in the timing of the period of acute bycatch mortality. 
However, recent strandings records show that the period of acute bycatch mortality did not start 
earlier than mid-January in the past five years. However, further work is needed to explore the 
timing of peak mortality outside the areas covered by the stranding data and on the Iberian Pen-
insula, to ensure scenarios are relevant across the entire region considered. §§§§§ 

As French PTM are equipped with pingers in winter since 2019, and their use is mandatory in 
Spain on PTB fleet since 2020, the benefits of all scenarios was reliant on the spatial closure com-
ponent. As such, the likely efficiency of additional pinger use or successful implementation of 
pinger use are explored in section 3.  

2.7 Recommendations 

Relative risk toward management objectives 
The relative risk of not achieving the management objective depends on two main processes. 
Firstly, bycatch estimates are here provided by two different methods and considered as two 
different views of the same process. They can be seen as the lower and upper limits of bycatch 
mortality. Among different scenarios presented in Table 2.6, some of them achieved different 
management objectives following the choice of bycatch estimates.******. 

Secondly, the risk can be set to high when closures are too narrow, increasing the risk of missing 
the peak of mortality. Seasonal changes in common dolphin distribution could be slightly differ-
ent from the 2019-2021 scheme, and all scenarios with 2 to 4 weeks closure could change their 
efficiency and therefore the benefit of fishing effort reduction (scenarios E and I). 

                                                           
§§§§§ Sentence added based on reviewers’ comments after the Advice Drafting Group in December 2022. 

****** Paragraph modified after the Advice Drafting Group in December 2022. 
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The success of the above measures is dependent on fishing effort being reduced and not redis-
tributed and is sensitive to: enforcement of correct pinger use is in place; and pinger performance 
is validated. 

-to reduce bycatch mortality below PBR: scenarios H (6-week closure + pingers), E (4-week clo-
sure) and I (pingers+4week closure other métiers). Note that only scenario H can achieve the
objective with both bycatch estimates. Risks of not achieving the objective are therefore very high
for the two other scenarios, as they combined both sources of risk.

-to reduce bycatch mortality between 50% and 75% of PBR:, G (pingers+-week closure other mé-
tiers), and B (reduction 40% all métiers). Scenario G has a very high risk and B has a high risk of
not achieving the objective. Moreover, the benefit of fishing closure is very low regarding to the
reduction of bycatch in scenario B, therefore is the efficiency score very low (1)

- to reduce bycatch mortality between 50% of PBR and mPBR: scenarios L (2-month closure +
pingers) and M (4-month closure + pingers). Score efficiency is higher in scenario L, but the man-
agement objective is achieved only with observer monitoring data.

-to reduce bycatch mortality between mPBR and 10% of PBR: scenarios N (3+1-month closure +
pingers). Scenario N present a moderate risk of not achieving the objective, mostly because of
the short summer closure that could miss the peak of mortality. If the risk is considered as low
for scenario M, his efficiency score is lower than scenario M. In other words, for the same fishing
reduction effort (33%), the bycatch reduction is higher in scenario N (88% reduction) than in
scenario M (80%).

It is important to note that in all proposed scenarios it is assumed that fishing effort in métiers of 
concern is not redistributed into areas where bycatch would still occur. Furthermore, all scenar-
ios would imply large reductions in fishing effort for some fleets fishing in ICES Subarea 8 and 
9. ICES has not evaluated the consequences of such reductions, neither in terms of potential effort 
redistribution towards other gears nor in terms of socio-economic impacts.
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Table 2.6. Proposed scenarios for the four tested management objectives, and evaluation of associated risks, for the 
common dolphin in ICES Subarea 8 and 9. For further information on performance of scenarios, please see Table 2.4.  

Scenarios that meet the 
objective 

Expected 
outcomes 

Relative risk 
of not achiev-
ing the objec-
tive 

Comment on the 
scenario risk 

Bycatch 
from  
strandings 
above 
threshold 

Management objective : PBR  

H- 6-week closure (mid-
Jan.-end of Feb.) of all 
métiers and pingers on 
PTB and PTM gears for 
the rest of the year 

Bycatch re-
duction : 54% 
 

Efficiency 
score : 4.5 

Medium Closure achieves the greatest proportion 
of the bycatch reduction and a 6-week clo-
sure is more likely to capture the peak in 
mortalities. †††††† 

No 

E- 4 week closure of all 
métiers (mid-Jan.-mid.-
Feb) 

Bycatch re-
duction : 34% 
 

Efficiency 
score : 4.4 

Very high 4-week closure is still relatively short and 
could miss the peak in mortalities. Does 
not rely on pinger deployment. High risk 
of not achieving the objective, reached 
only with monitoring estimates. Bycatch 
inferred from strandings remain above 
PBR. 

Yes 

I- Pinger PTM/PTB year-
round and 4-week closure 
of all other métiers of 
concern (mi-Jan.-mid-
Feb.) 

Bycatch re-
duction: 27% 
 

Efficiency 
score: 3.7 

Very high Closure achieves the greatest proportion 
of the bycatch reduction but 4-week clo-
sure is still relatively short and could miss 
the peak in mortalities. High risk of not 
achieving the objective, reached only with 
monitoring estimates. Bycatch inferred 
from strandings remain above PBR.†††††† 

Yes 

Management objective:<75% of PBR  

G- pinger PTM/PTB all 
year and 6-week closure 
of all other métiers of 
concern (mid-Jan.-end of 
Feb.) 

Bycatch re-
duction: 43% 
 

Efficiency 
score: 3.9 

Very high Closure achieves the greatest proportion 
of the bycatch reduction and a 6-week clo-
sure more likely to capture the peak in 
mortalities. High risk of not achieving the 
objective, reached only with monitoring 
estimates. Bycatch inferred from stran-
dings remain above PBR.†††††† 

Yes 

                                                           
†††††† Modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Scenarios that meet the 
objective 

Expected 
outcomes 

Relative risk 
of not achiev-
ing the objec-
tive 

Comment on the 
scenario risk 

Bycatch 
from  
strandings 
above 
threshold 

B- Annual fishing effort 
reduction of 40% in méti-
ers of concern 

Bycatch re-
duction: 40% 

Efficiency 
score: 1 

High Does not rely on pinger deployment. High 
risk of not achieving the objective, 
reached only with monitoring estimates. 
Bycatch inferred from strandings remain 
above PBR. †††††† 

Yes 

Management objective:<50% of PBR 

L- 2 month closure (mid-
Jan.-mid-March.) of all 
métiers and pingers on 
PTB and PTM gear for the 
rest of the year 

Bycatch re-
duction: 66% 

Efficiency 
score: 4 

Very high Longer-term closure that would cover the 
peak mortality. Bycatch inferred from 
strandings remain above 50% of PBR. †††††† 

Yes 

M- 4 month closure all 
métiers (Dec.-end of 
March) and pingers on 
PTM/PTB gears for the 
rest of the year 

Bycatch re-
duction: 80% 

Efficiency 
score: 2.4 

Low Long term closure that would cover the 
peak mortality.  †††††† 

No 

Management objective: < mPBR 

N- 3 month (jan. - Mar h) 
and 1 month (mid-July-
mid- Aug.) closure all mé-
tiers and pingers on PTM 
and PTB gears for the rest 
of the year 

Bycatch re-
duction: 88% 

Efficiency 
score: 2.6 

Medium Risk around the timing of the shorter sec-
ond closure. Observer monitoring data 
provide estimates below mPBR, whereas 
strandings provide estimates just above 
mPBR (n=985) †††††† 

Yes 

Mitigation‡‡‡‡‡‡ 

A combination of technical mitigation measures and/or effort reduction in trawls and static nets 
could be used to reduce mortality safely below PBR. WKEMBYC2 highlighted possible manage-
ment objectives that may satisfy the requirements of EU legislation.  

1. To achieve a level of bycatch that would ensure the viability of the population
is maintained (50% of PBR), scenario M or N would need to be implemented.
Scenario M contains a four-month winter closure for all métiers (PTM_DEF,
PTM_LPF, PTB_MPD, GTR_DEF, OTM_DEF, PS_SPF, and GNS_DEF) from
December to March; and the use of acoustic deterrents, that have been proven

‡‡‡‡‡‡ Section edited based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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to be effective (e.g. DDD_03) for reducing common dolphin bycatch in trawls, 
on PTM and PTB the rest of the year.  

2. To achieve a level of bycatch that would reduce bycatch below levels of 
mPBR, scenario N would need to be implemented. Scenario N contains three 
measures: a three-month winter closure for all métiers PTM_DEF, PTM_LPF, 
PTB_MPD, GTR_DEF, OTM_DEF, PS_SPF, and GNS_DEF) from January to 
March; a one-month summer closure for PTM_DEF, PTM_LPF, PTB_MPD, 
GTR_DEF, OTM_DEF, PS_SPF and GNS_DEF; and the use of acoustic deter-
rents, that have been proven to be effective (e.g. DDD_03) for reducing com-
mon dolphin bycatch in trawls, on PTM and PTB the rest of the year. 

3. It was suggested that spatio-temporal closure measures could be relaxed if 
and when specific fleets or métiers were able to demonstrate that they are 
‘dolphin-safe’, i.e. when fisheries demonstrate their involvement in scientific 
monitoring programmes, compliance with taking observers or EM on board, 
pinger use, demonstrated no or agreed low levels of bycatch.  

4. The provision of funding for fishers to transition in the long-term to alterna-
tive fishing practices to help reduce common dolphin bycatch, while ensuring 
that these measures are also safe to other Protected, Endangered or Threat-
ened Species (PETS).  

5. Mitigation trials to reduce cetacean bycatch in various métiers must be en-
couraged, associated with power analysis in order to optimize their capacity 
to detect efficiency of mitigation devices.    

 

Monitoring 

1. Adequate monitoring through dedicated observers or incentivised use of 
REM should be implemented in Subareas 8 and 9. These monitoring protocols 
need to be based on a random sampling design that ensures representative 
coverage of the relevant métiers and vessel sizes throughout the area of dol-
phin distribution; likewise, the at-sea control system should check if pingers 
are adequately deployed and in working order. 

2. Developing bycatch estimate methodology that consider the unequal and 
non-representative sampling scheme of at-sea monitoring programmes. The 
ratio-based approach requires representative and exhaustive monitoring 
strategy, which is not the case in European waters. At a national level, im-
proved reporting of data on certain net dimensions (length and height) as an 
indication of the capacity of the net to bycatch dolphins for GNS and GTR 
métiers; similarly, the vertical opening of trawls, in particular HVO and 
VHVO trawls, should be clearly documented as it seems to be critical to as-
sess their capacity to catch common dolphin.  

3. The elevated levels of bycatch appear to be primarily driven by changes in the 
seasonal distribution of common dolphin, rather than elevated winter fishing 
effort. The seasonal distribution could change in the future and the need for 
spatio-temporal measures might also change as a result. Therefore, stranding 
networks need to be supported along both the French and Iberian coastlines 
to help determine the efficacy of and requirement for on-going bycatch reduc-
tion measures. More broadly, maintain or reinforce existing stranding net-
works in the NE Atlantic common dolphin range states and encourage joint 
analyses and experimentations, including tagging experiments of dolphin 
carcasses to refine key parameters allowing bycatch mortality to be estimated. 
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This could allow to provide bycatch estimates inferred from strandings at 
broader scale (areas 7 to 9).§§§§§§ 

4. Large scale surveys to estimate the abundance of common dolphins should be
implemented more regularly than the current decadal interval of the SCANS
surveys; this is particularly relevant for any management decisions based on
PBR or other thresholds.

5. Regional scale (e.g. Bay of Biscay) abundance surveys should also be carried
out on a seasonal basis to monitor short-term changes in distribution and
density of common dolphins which will also help determine the appropriate-
ness of management measures. In the absence of adequate monitoring of
common dolphin in the Bay of Biscay, it will be difficult to gauge the effec-
tiveness of any mitigation measures adopted (e.g. an observed decrease in
strandings could not definitely be attributed to the mitigation measures with-
out concurrent knowledge of the at-sea distribution and abundance of com-
mon dolphins).

§§§§§§ Sentence added after the Advice Drafting Group in December 2022. 
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3 Further Exploration of Scenarios and Data 

We further explored available data (see section 2) using a more detailed stratification approach 
that considers finer spatial and temporal scales. This chapter constitutes a methodological exer-
cise only. Data available in section 2 are here presented at finer spatial and temporal scales, but 
cannot be considered as “better” or “more precise” data as the monitoring protocols did not 
cover all strata (either métiers, quarter or areas).******* 

The bycatch estimates produced in 2020 under WKEMBYC  (ICES 2020a) and repeated with more 
recent data in Section 2 of this report are at the ICES ecoregion scale, meaning métier specific 
bycatch rates calculated from observer monitoring data were extrapolated to the full fishing ef-
fort data for that métier across the whole ecoregion. If finer-scale spatial and temporal patterns 
in bycatch rates exist, and observer monitoring data used to calculate bycatch rates were not 
representative of the full distribution of fishing effort, there is the potential for under/over esti-
mation using this approach. Furthermore, this broadscale analysis does not allow particular ar-
eas, métiers or periods with evidence of elevated bycatch rates to be identified at higher resolu-
tion. 

In this section we present an additional analysis using a more detailed stratification approach 
that considers finer spatial and temporal scales, in order to examine particular areas, métiers, 
and periods for evidence of elevated bycatch rates. The data utilised in this analysis was the same 
as that used in section, however, data were stratified spatially and temporally as described be-
low*******:  

Spatially: For this analysis, the Bay of Biscay and Iberian Peninsula ecoregion was separated into 
two smaller areas consisting of (1) ICES Divisions 8abd (French coast and offshore Biscay), and 
(2) ICES Divisions 8c9a (Spanish and Portuguese coasts). We also included a third spatial strata 
consisting of (3) ICES Divisions 7efghj (Western English Channel and Celtic Sea). This latter area 
was not considered in the scenarios developed in 2020 under WKEMBYC (ICES, 2020a).  

Temporally: The data were also stratified by quarter to provide a seasonal component.  

All fishing activity was stratified to métier level 5 as in the previous assessments and the analysis 
in section 2. 

Bycatch rates were calculated from at-sea observer monitoring data for each spatial, temporal 
and métier 5 combination, and were then extrapolated to the same strata using the same fishing 
effort dataset as used in Section 2, to produce more highly stratified bycatch estimates. Bycatch 
rates were calculated only for those strata that had at least 1 common dolphin bycatch recorded 
between 2017 and 2021. The resulting estimates provide a partial mortality assessment as bycatch 
rates have only been extrapolated for those strata with direct evidence of bycatch occurrence. 
However, they are informative from a management and mitigation perspective because they 
provide a more focussed and reliable view of recent patterns of bycatch evident in the fisheries 
observer monitoring data.   

Similar scenarios as used in WKEMBYC and in section 2 were then applied to the resulting strat-
ified estimates to provide a more detailed assessment of how different mitigation approaches 
might affect bycatch levels in those métiers, areas and seasons with evidence of common dolphin 

                                                           
******* Paragraph modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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bycatch. Some changes were made to the scenarios to account for the preliminary results from 
recent mitigation trials as follows: 

1. Research in Portugal by Marcalo et al. (pers comm) found a 99% reduction in bycatch
associated with the use of a single pinger (DDD) in purse seine fisheries targeting small
pelagics. This efficiency rate was applied to all PS strata in the scenarios in Table 3.2.
Note that this efficiency was calculated by ICES during WKEMBYC-2 meeting using t-
test.†††††††

2. Research in Spain indicated that the correct use of ADDs in PTB fisheries would reduce
bycatch rates by 95% (Basterretxea, pers. Com.). Although ADD use is mandated by
France and Spain for part of the year in these fisheries there is no clear signal in the
observer monitoring data of reduced bycatch rates. This is considered to be because of
suboptimal use of pingers in this métier. Consequently, a 95% efficiency rate was ap-
plied to PTB in those scenarios that included use of pingers to indicate how bycatch
levels might be expected to change if pingers were used appropriately. The same effi-
ciency rate was also applied to PTM effort outside of the currently mandated period.

3. The effects of spatio-temporal closures were not applied in the Celtic Sea strata because
a significant proportion of the fishing effort in that area is from UK vessels to which
EU management measures would not apply. There was insufficient time to separate
EU from UK fishing effort to explore how EU closures in that area would affect overall
mortality levels.

3.1 Data 

Fishing Effort 

Fishing effort data for Table 3.1 were taken from the RDB and WKBYC databases as described in 
Section 2.1.  The effort data for Subarea 27.7 were taken from the WKBYC database for Ireland, 
UK and France as effort data in the RDB for these countries were either missing or incomplete 
with DaS not recorded. Effort data for other countries were taken from the RDB. Data were av-
eraged over the calendar years 2019, 2020 and 2021, except in the case of Portugal where RDB 
data for 2021 alone were used. All pair trawl effort data were halved to account for the fact that 
days at sea are reported by both vessels in a pair team in these fisheries.  

3.2 Bycatch estimates using at-sea observations 

Method 

To enable comparison with the results of the previous workshop in 2020 (WKEMBYC) bycatch 
rates of common dolphins were estimated using a ratio-based approach which divides the num-
ber of animals recorded bycaught by the days at sea observed over the 2017-2021 period (pooled) 
for each métier within the Bay of Biscay and Iberian Peninsula ecoregion and in ICES Divisions 
7efghj. Confidence intervals around the bycatch rates were estimated assuming a Poisson distri-
bution using the function qpois in R. Poisson distribution was selected rather than binomial. An 
analysis conducted in 2020 (ICES WGBYC, 2020c) to investigate which error distribution was the 
most suitable for data in the WGBYC database found that Poisson distribution was acceptable 
for all taxa (ICES 2020c). The average annual bycatch rates for 2019-2021 were then extrapolated 

††††††† Sentence added after the Advice Drafting Group in December 2022. 
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using the appropriately stratified fishing effort data. It should be highlighted that data were ex-
trapolated to strata with records of common dolphin bycatch and not to the entire area. ‡‡‡‡‡‡‡ 

As more monitoring records were available to this workshop (WKEMBYC 2), further stratifica-
tion of the data was possible. Three spatial strata (as described above) were selected based on 
both geographical similarity and expert judgment on which areas had the most similar fishing 
practices.  

Results 

Based on the bycatch estimations for these more detailed strata, 41% of common dolphin bycatch 
came from area 8abd, 34% from area 8c9a and 25% from area 7efghj. In Area 7efghj the highest 
proportion of estimated bycatch came from métiers PS_SPF and GNS_DEF in quarter 3, in Area 
8c9a the highest proportion came from PS_SPF in quarters 2 and 3, while in Area 8abd it came 
from GTR_DEF in quarter 2 and LLS_DEF in quarter 1 (Table 3.1). Again, it should be noted that 
as only strata (areas/métiers/quarters) with observed bycatch are included in these results, there-
fore, all possible strata were not covered in this analysis. As such, no bycatch estimates outside 
these strata were calculated and therefore no total bycatch estimates are presented here. ‡‡‡‡‡‡‡ 

Table 3.1 Summary of annual average common dolphin bycatch per métier from WGBYC at-sea observer monitoring data 
in the Celtic Sea and Bay of Biscay and Iberian Coast ecoregions for 2019-2021.Proportion of Total Bycatch all Regions (%) 
is also presented. DaS = days at sea. Only strata (areas/métiers/quarters) with observed bycatch are included in the anal-
ysis . Strata with monitoring effort but no bycatch and strata with no monitoring effort are not included in this table. As 
this table only includes information for strata with bycatch recorded, % coverage information was not included. ‡‡‡‡‡‡‡ 

Ecoregion Strata Métier 
4 

Métier 5 Quarter Fishing 
Effort 
(DaS) 

Moni-
tored 
Effort 
(DaS) 

Esti-
mated 
Bycatch 

Lower Upper  (%) 

Celtic 
Seas 

 

7efghj GNS CRU 2 1727 56 124 31 249 3.56 

7efghj GNS DEF 3 5196 181 172 57 287 4.93 

7efghj GNS DEF 4 4322 194 22 0 67 0.64 

7efghj GTR DEF 1 1130 41 27 0 82 0.78 

7efghj GTR DEF 2 1666 66 50 0 125 1.44 

7efghj GTR DEF 4 964 33 29 0 87 0.83 

7efghj OTB CEP 4 1393 25 112 0 280 3.20 

7efghj OTB CRU 4 418 56 15 0 37 0.43 

7efghj OTB DEF 3 9872 615 96 32 160 2.76 

7efghj OTB DEF 4 7951 514 77 31 139 2.22 

7efghj OTT CRU 1 83 63 3 0 7 0.08 

7efghj PS SPF 3 805 27 149 60 268 4.27 

7efghj TBB DEF 1 3456 370 9 0 28 0.27 

                                                           
‡‡‡‡‡‡‡ Paragraph modified after the Advice Drafting Group in December 2022. 
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Ecoregion Strata Métier 
4 

Métier 5 Quarter Fishing 
Effort 
(DaS) 

Moni-
tored 
Effort 
(DaS) 

Esti-
mated 
Bycatch 

Lower Upper  (%) 

Bay of 
Biscay  

8abd GNS DEF 1 5233 436 60 24 108 1.72 

8abd GNS DEF 2 4062 230 18 0 53 0.51 

8abd GNS DEF 3 4664 181 155 52 258 4.43 

8abd GTR DEF 1 5553 555 120 70 180 3.44 

8abd GTR DEF 2 6683 292 183 92 297 5.24 

8abd GTR DEF 3 6092 154 158 39 316 4.52 

8abd GTR DEF 4 4225 188 22 0 67 0.64 

8abd LLS DEF 1 3851 22 175 0 526 5.02 

8abd OTB DEF 3 3727 53 70 0 211 2.02 

8abd OTM DEF 1 89 2 114 0 284 3.25 

8abd PTB DEF/MPD 1 134 57 118 92 147 3.39 

8abd PTB DEF/MPD 3 110 9 49 12 98 1.40 

8abd PTB DEF/MPD 4 100 47 19 9 31 0.55 

8abd PTM DEF 1 285 111 18 8 31 0.51 

8abd PTM DEF 2 264 44 24 6 48 0.68 

8abd PTM SPF 1 69 10 119 73 165 3.40 

Iberian 
Coast 

8c9a GNS DEF 1 14189 304 140 47 280 4.01 

8c9a GNS DEF 3 15893 398 80 0 200 2.29 

8c9a GNS DEF 4 12249 488 25 0 75 0.72 

8c9a OTB DEF 1 3035 118 26 0 77 0.74 

8c9a PS SPF 2 20386 171 358 119 715 10.25 

8c9a PS SPF 3 25781 386 401 134 668 11.48 

8c9a PS SPF 4 11356 160 142 0 355 4.07 

8c9a PTB DEF\MPD 4 913 92 10 0 30 0.28 

8c9a PTM LPF 3 398 236 2 0 5 0.05 



48 | ICES SCIENTIFIC REPORTS 5:3 | ICES 
 

 

3.3 Scenarios 

  Updated Scenarios 

Table 2.4 

Scenario Exploration 

Table 3.2 

Areas 8 and 9 7efghj, 8abd, 8c9a 

Métiers Level 5 Level 5 

Bycatch rates – data years used to 
calculate bycatch rates§§§§§§§ 

2019-2021 2017-2021 

Temporal resolution – data years 
used to estimate average annual 
bycatch§§§§§§§ 

2019-2021 2019-2021 by quarter 

Mitigation included 65% bycatch reduction on PTM/PTB 
implied as effectively all vessels were 
using pingers since 2019 during cur-
rently mandated period§§§§§§§ 

95% bycatch reduction on PTM out-
side currently mandated period 
95% bycatch reduction on PTB 
99% bycatch reduction on PS 

Advantages -can be compared to previous WKEM-
BYC report 
-more consistent with bycatch esti-
mates inferred from strandings 

-higher resolution (areas and seasons) 
-highlights specific combinations of 
métier/quarter/areas with higher by-
catch levels 

Limitations -extrapolate bycatch rate in specific 
area or quarter to the whole métier 
fishing effort 
-does not distinguish 0 bycatch from 
no monitoring effort 

-moderate to high risk of over/under-
estimation. 

- currently does not provide a total 
mortality estimate due to more de-
tailed stratification (as a result, no 
comparison with management objec-
tives are undertaken). §§§§§§§ 

- would require representative moni-
toring in all subareas/métiers/quar-
ters to produce a full mortality esti-
mate 
-does not distinguish 0 bycatch from 
no monitoring effort 

- did not consider effects of closures 
in 7efghj due to aggregated EU/UK 
fishing effort 

Main results -higher bycatch estimates in 2019-
2021 than in 2016-2018. 

-no scenario to achieve the <10%PBR 
objective 

 

-efficiency of pingers on PS 

-bycatch estimates and scenarios at 
higher resolution, under condition of 
significant and robust at-sea monitor-
ing (all strata at sufficient level). 

-could be used to target mitigation 
measures more efficiently than in less 
stratified analyses 

-could be used to highlight areas that 
might require additional monitoring 

                                                           
§§§§§§§ Modified after the Advice Drafting Group in December 2022. 
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Table 3.2 Scenarios’ performances. For scenarios A to O, key information given are scenario title, bycatch reduction obtained, effort reduction implied, and efficiency score. The efficiency score of each 
scenario is bycatch reduction rate divided by effort reduction rate. This efficiency could be considered as a rough cost effectiveness for each scenario considering that a reduction effort is a cost for 
the industry (see main text for further detail). No colour code indicating how each scenario reached the different management objectives is included the table as estimates are stratified and do not 
represent complete bycatch estimates for the regions explored. Information provided is based on average annual bycatch estimates for the period 2019-2021, see table 3.2 for more information.29 

A B C D E F G H I J K L M N O 

Scenario 

4-m
onth closure (Dec-M

ar) all m
étiers

Annual effort reduction of 40%
 all m

étiers 

2-m
onth closure (m

id Jan - m
id M

ar) all m
é-

tiers 

6-w
eek closure (m

id Jan - end Feb) all m
éti-

ers 

4-w
eek closure (m

id Jan - m
id Feb) all m

éti-
ers 

2-w
eek closure (m

id Jan - end Jan) all m
éti-

ers 

Pinger PTM
 / PTB / PS all year &

 sam
e 6 

w
eek closure all other m

étiers 

6-w
eek closure (m

id Jan - end Feb) all m
éti-

ers and pinger PTM
 / PTB/PS rest of year 

Pinger PTM
 / PTB / PS all year and sam

e 4 
w

eek closure all other m
étiers 

Pinger PTM
 / PTB / PS all year and sam

e 2 
w

eek closure all other m
étiers 

Pinger PTM
 / PTB / PS  all year 

2 m
onth closure all m

étiers  + pinger PTB / 
PTM

 / PS rest of year  

4-m
onth closure all m

étiers + pinger PTM
 / 

PTB / PS rest of year 

3 m
onth (Jan–M

ar) + 1 m
onth (m

id-Jul–m
id-

Aug) closure all m
étiers + pinger PTB / PTM

 
/PS rest of  year  

3-m
onth (Jan–M

ar) + 1-m
onth (m

id-Jul–m
id-

Aug) closure all m
étiers 

Number of bycaught animals remaining if 
scenario introduced. 

2372 2094 2711 2850 3082 3324 1776 1678 1945 2120 2241 1555 1302 937 1683 

Bycatch Reduction obtained 0,32 0,40 0,22 0,18 0,12 0,05 0,49 0,52 0,44 0,39 0,36 0,55 0,63 0,73 0,52 

Effort reduction needed 0,3 0,40 0,17 0,12 0,08 0,04 0,11 0,12 0,07 0,04 0,00 0,17 0,3 0,3 0,3 

Efficiency score  1,0 1,0 1,3 1,6 1,5 1,2 4,4 4,3 6,0 10,7 NA 3,3 1,9 2,2 1,6 

29 Caption modified based on reviewers’ comments after the Advice Drafting Group in December 2022. 
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Based on bycatch reduction rates and measures of efficiency, scenarios in Table 3.2 are ranked 
similarly to those in the Scenario Table 2.4. Scenario N, four-month closure from January through 
March and from mid-July to mid-August on all métiers, and pingers on PTM/PTB/PS the rest of 
the year, performs best in terms of bycatch reduction (bycatch reduction rate=0.73), however, its 
efficiency is intermediate because the closure period is broader than the typical duration of the 
period of high bycatch. Scenarios H, L, M, and O all result in a bycatch reduction rate of over 
50%.  

3.4 Discussion 

The decrease in common dolphin bycatch rates between 2016-2018 and 2019-2021 on PTM-DEF 
fishery suggests an efficient deployment of pingers, mandatory in high risk seasons since 2020 
but commonly used since winter 2019 by the French fishery. However, common dolphin bycatch 
rates were relatively stable between 2016-2018 and 2019-2021 for PTB métiers, despite mandatory 
pinger use since 2020. This suggests that pingers are either not being used correctly or are not 
being deployed in this fishery. As a result, the potential effect of their correct use and full de-
ployment was incorporated into this more stratified exploratory approach to scenario building 
(for PTB only). However, the deployment of pingers on purse seiners targeting small pelagic 
fishes in all areas could result in significant reductions in bycatch levels. Mitigation trials using 
DDD-03H were performed in Southern Portuguese waters and showed a very high efficiency in 
this métier (>99%). The application of these efficiencies to the Spanish and French purse seine 
fleet, which share similar fishing practices, suggests some potential for comparable bycatch re-
duction across all PS fisheries. It should be noted that the incorporation of pinger efficiency on 
pair trawls and purse seines did not consider any potential habituation of dolphins and it is not 
clear if this would occur over time. As such, ongoing research across all regions is necessary. 30 

For three métiers, PTB, PTM, PS, the appropriate use of pingers may significantly reduce ceta-
cean bycatch rates and therefore decrease fisheries induced mortality. However, the successful 
mitigation trials performed over the last three years only concern these active fishing gears. By-
catch levels were the highest in net métiers in Celtic Seas (GNS-DEF) and Bay of Biscay (GTR-
DEF) areas and ranked in second place in Iberian coast areas (GNS-DEF). To date, no mitigation 
trials have reported statistically significant results for mitigating common dolphin bycatch in 
static gears, mostly due to low sampling effort in the trials and associated relatively low bycatch 
rates in these métiers. The high levels of bycatch estimated for these passive gears are likely in 
part due to the high number of vessels and therefore high fishing effort for these fisheries which 
encompass a large diversity of fishing practices. The net length (up to several kilometres) and 
soak times (up to several days) can be variable among target species and specific practices. These 
specificities hindered the deployment of efficient mitigation trials at large scales, but further mit-
igation trials in these fisheries should be encouraged. 

The exploration of fishing and monitoring effort at finer spatial and temporal resolutions high-
lighted the potential of this more stratified method to identify métiers, areas and quarters with 
higher bycatch rates. In future, with additional data from all areas, this stratification methodol-
ogy could be used to adapt and fine-tune the mitigation scenarios, both spatially and temporally. 
The spatial resolution (Celtic Seas, Bay of Biscay, Iberian coasts), appears to be sufficiently broad 
to avoid wide scale fishing effort redistribution in response to closures. This approach could 
consider spatial and temporal specificity, such as seasonal mandatory use of pingers in Bay of 
Biscay for PTM or the seasonal use of métiers. Nevertheless, the method used to estimate bycatch 
is a simple ratio-based approach that does not currently differentiate between a lack of 

                                                           
30 Paragraph edited based on reviewer’s comments after the Advice Drafting Group in December 2022. 
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monitoring effort and monitoring with no observed bycaught dolphins. Future work should con-
sider more detailed and statistically robust methodologies as they become available. 
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4 Future considerations 

4.1 Mitigation trials 

Scenarios are a combination of fishery closures and use of pingers. These combinations are a 
balance between pinger efficiency and temporal window closure. In order to reduce the temporal 
fishery closures the use of efficient mitigation devices should be encouraged. To date, the testing 
and use of pingers has been primarily developed and encouraged through individual scientific 
programmes; however, other devices such as reflectors, Cetacean Excluder Devices associated 
with cameras and trawls and other technological gear modifications should also be considered 
and tested. 

Promising trials were performed with pingers on static gears, and are described in detail in the 
introduction section. However, the low sample size of equipped vessels did not allow robust and 
statistically significant efficiency measures to be estimated. As an example, in the French net 
fisheries, a power analysis was conducted in order to optimize the sampling strategy of PiFil 
project, aimed at testing the efficiency of pingers under the hull. The analysis highlighted that 
no efficiency could be detected (or at an extremely low statistical power) with 95% or 80% confi-
dence interval on a sample size of 20 vessels. Power analysis are very useful as they can provide 
a frame and help in sampling strategy, in order to ensure statistically robust results of mitigation 
trials.  

4.2 Abundance estimates 

The Small Cetaceans in European Atlantic waters and the North Sea surveys (SCANS) are 
large-scale surveys that started almost 30 years ago with the aim of monitoring whales, dolphins 
and porpoises on the shelf and offshore waters of the Northeast Atlantic. Since 1994, the survey 
expanded in the European Atlantic to cover all shelf waters in 2005, and to include offshore wa-
ters in 2007. In 2016, SCANS-III used three ships and seven aircraft to monitor cetaceans: it pro-
vided knowledge on the abundance and distribution of ten species, enabling all countries to re-
port under the Marine Strategy Framework Directive, the Habitats Directive as well as to com-
plete assessments within OSPAR and HELCOM.  

Coordinated by the Institute for Terrestrial and Aquatic Wildlife Research at the University of 
Veterinary Medicine Hannover in Büsum (Germany), with partner institutes from other support-
ing countries (Denmark, France, the Netherlands, Portugal, Spain, Sweden and the United King-
dom); the fourth SCANS survey (SCANS-IV) took place in the summer of 2022. It covered shelf 
(with 8 planes) and offshore waters (with one ship) of the Northeast Atlantic Ocean. The survey 
covered 1.75 Mio of km² in the Northeast Atlantic (https://storymaps.arcgis.com/sto-
ries/6435641aed5745d1b2471e5e59e6af94).  

The objectives of SCANS-IV are manifold, including: 

• to estimate the abundance and distribution of the regularly occurring cetacean species; 
• to estimate trend in abundance since the beginning of the SCANS surveys; 
• to provide outputs for Member States to report under the Marine Strategy Framework 

Directive (Article 8: due 2024), the Habitats Directive (Article 17: 2019 - 2024) and for 
OSPAR/HELCOM assessments; and 

• to provide outputs for impact assessments of offshore industries and fisheries.  

https://storymaps.arcgis.com/stories/6435641aed5745d1b2471e5e59e6af94
https://storymaps.arcgis.com/stories/6435641aed5745d1b2471e5e59e6af94
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The first results of the survey will be released in 2023, including abundance estimates for com-
mon dolphin (Delphinus delphis). A presentation of the survey to ASCOBANS is available here : 
https://www.ascobans.org/sites/default/files/document/ascobans_ac27_pres2.4b_scans-
iv_gilles.pdf. 

The availability of new abundance estimates should be considered in the context of revising and 
updating bycatch thresholds based on PBR.  

4.3 Bycatch estimates 

A novel analytical approach for analysing non-representative samples to infer by-catch was pre-
sented by M. Authier. 

The Data Collection Framework (DCF) provides a common framework in the European Union 
(EU) to collect, manage, and share data within the fisheries sector (Anonymous, 2019). The 
Framework indicates that the Commission shall establish a Multi-Annual Union Programme 
(EU-MAP) for the collection and management of fisheries data which should be inclusive of data 
that allows the assessment of fisheries’ impact on marine ecosystems. 

With respect to Protected, Endangered and Threatened Species (including cetaceans ; hereafter 
PETS), the collection of high quality data usually requires a dedicated sampling scheme and 
methodology, and is generally different from those applied under the DCF (Stransky and Sala, 
2019): “EU MAP remains not well-suited for the dedicated monitoring of rare and protected by-
catch in high-risk fisheries since its main focus is the statistically-sound random sampling of all 
commercial fisheries (Ulrich and Doerner, 2021, p. 126).” In practice, the introduction of any pro-
gramme on PETS by-catch under the DCF may be met with caution because of its perceived 
potential to disrupt data collection for fisheries management (Stransky and Sala, 2019). Data on 
by-catch of PETS cannot usually be assumed to be representative given the non-dedicated (with 
respect to PETS) nature of onboard observer schemes. Having non-representative samples se-
verely limits the scope for inferring the magnitude of by-catch as scaling-up estimates from non-
representative samples is anything but straightforward. 

The issue of non-representativeness is however widespread (e.g. in epidemiology, election fore-
casts, etc.), and new statistical methodologies have been developed over the last 20 years: « Mul-
tilevel regression with Post-Stratification » (hereafter MrP). Multilevel regression modeling al-
lows to summarize how predictions of an outcome of scientific interest vary across statistical 
units defined by a set of attributes or covariates (Gelman et al., 2021, p. 4): for example, bycatch 
events are a binary outcome at the fishing operation level (a unit) associated with attributes, such 
as date-time, location, gears and vessels. Post-stratification is a tool to generalize inferences from 
a sample to the population (e.g. the whole fleet) by adjusting for known discrepancies between 
the former and the latter. Post-stratification is a form of adjustment whereby statistical units are 
sorted out according to an auxiliary variable (hereafter a stratum) after completion of data col-
lection; stratum-level effects (i.e. effects within each stratum or cell) are then estimated, and fi-
nally averaged with weights proportional to stratum size to obtain the population-level estimate. 
Poststratification differs from blocking as the latter is done before data collection to ensure bal-
ance and representativeness at the design stage. Post-stratification is a post hoc statistical adjust-
ment done at the analysis stage: it can remove bias, but at the price of an increased variance in 
estimates. 

Authier et al. (2021) developed a workflow to use MrP on non-representative samples such as 
those collected on cetacean by-catch under the DCF. They showcased the ability of MrP to yield 
better estimate of the true magnitude of by-catch at fleet-level, even when onboard observers are 
not allocated randomly to vessels. In particular, MrP yielded unbiased estimates of the true num-
ber of by-catch events (under some assumptions) even when observers were preferentially 

https://www.ascobans.org/sites/default/files/document/ascobans_ac27_pres2.4b_scans-iv_gilles.pdf
https://www.ascobans.org/sites/default/files/document/ascobans_ac27_pres2.4b_scans-iv_gilles.pdf
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sampling during periods of low or high by-catch risk. The ratio-estimator yielded, in contrast, 
under- and over-estimates as expected. Rouby et al. (2022) applied the workflow to data collected 
onboard pelagic pair-trawlers flying the French flag and operating in the Bay of Biscay to esti-
mate common dolphin by-catch. The results of Rouby et al. (2022) showed a decrease in the in-
ferred number of by-catch events in recent years, due to a decrease in both by-catch risk at the 
level of a single haul; and a decrease in the numbers of Days at Sea. Both studies show-cased the 
used of the MrP methodology and its successful application in the context of estimating by-catch 
events. However, results still hinges on assumptions (such as correct post-stratification, and ac-
curate information collected at the fleet-level for scaling up estimates from sample to population, 
among others). That the MrP methodology can be applied is helpful in analysing already col-
lected data, but does not dispense from improving current data collection schemes as the MrP 
framework yields also good results when samples are representative.  
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Annex 1: Pinger trials from published literature 

Literature Group of 
species 

Species Gear Area Year Method Outcome 

Timothy B. Werner, Simon Northridge, Kate McClellan Press, 
Nina Young, Mitigating bycatch and depredation of marine 
mammals in longline fisheries, ICES Journal of Marine Science, 
Volume 72, Issue 5, May/June 2015, Pages 1576–1586, 
https://doi.org/10.1093/icesjms/fsv092 

marine 
mammals 

all all all 2015 Literature review 
of mitigation 
measures 

To provide an introduction to the articles 
that appear in this themed set of the 
ICES Journal of Marine Science, and to 
help fishermen, fisheries managers, and 
research scientists advance solutions to 
this global problem. 

Hamilton, S., & Baker, G. B. (2019). Technical mitigation to re-
duce marine mammal bycatch and entanglement in commercial 
fishing gear: lessons learnt and future directions. Reviews in Fish 
Biology and Fisheries, 29(2), 223-247. https://doi.org/10.10 
07/s11160-019- 09550-6 

marine 
mammals 

all miscella-
neous 

all 2019 literature review 
of mitigation 
methods 

Points generally to pingers as an effec-
tive tool to reduce small cetacean by-
catch in gillnets and notes that there are 
no good tools to prevent small cetacean 
bycatch in trawl nets, but that loud ping-
ers show some potential 

ICES (2020a). Workshop on fisheries Emergency Measures to 
minimize BYCatch of short-beaked common dolphins in the Bay 
of Biscay and harbour porpoise in the Baltic Sea (WKEMBYC). 

Small ceta-
ceans 

Delphinus 
delphi and 
Harbour 
porpoise 

all Bay of 
Biscay 
and Baltic 
sea 

2020 A group of ex-
perts meet in a 
workshop to miti-
gate the bycath. 

Workshop on Emergency Measures to 
mitigate BYCatch of harbour porpoise in 
the Baltic Sea and common dolphin in 
the Bay of Biscay 

Read, F.L. (2021). Cost-benefit Analysis for Mitigation Measures 
in Fisheries with High Bycatch. ASCOBANS Secretariat, Bonn, 
Germany. 81 pages. ASCOBANS Technical Series No.2. 
https://www.ascobans.org/en/publication/cost-benefitanalysis-
mitigationmeasures-fisherieshigh-bycatch. 

marine 
mammals 

all all all 2021 literature review 
of mitigation 
methods 

The report reviews different mitigation 
measures (acoustic deterrent devices, 
porpoise alerting devices, reflective nets, 
acrylic echo enhancers, lights and vari-
ous technical modifications and changes 
to fishing practices) that have been 
trialled in the ASCOBANS region. The 
cost of implementation and pros and 
cons of each method are discussed. 
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Annex 5: WKEMBYC2 resolution 

2021/WK/HAPISG18 The Workshop on mitigation measures to reduce bycatch of 
short-beaked common dolphins in the Bay of Biscay (WKEMBYC2), chaired by Hélène Peltier*, 
France, and Ailbhe Kavanagh*, Ireland, will be established and will meet online on 10-11 October 
for a data meeting and as a hybrid meeting at ICES HQ, Copenhagen, on 24-28 October 2022 to: 

a) consider recent data (2019-2021) on bycatch of short-beaked common dolphins in
commercial fisheries and total fishing effort in the Bay of Biscay and off the Iberian coast
to estimate bycatch mortality. Estimates will be based in at-sea observer schemes as well
as in reverse drift modelling of strandings.

b) evaluate the scenarios that consider the application of specific bycatch mitigation
measures and the proposed management objectives as previously recommended in the
ICES special request advice eu.2020.04. Results from the mitigation trials should be taken
into account in scenarios development and recommendations as appropriate.

c) For each scenario tested in the ICES special request advice eu.2020.04, revisit and if
necessary, update i) relative risk of not achieving the specific management objective, and
ii) comment on the scenario risk, as previously documented in the ICES special request
advice eu.2020.04.

WKEMBYC2 will report by 18 November 2022 for the attention of ACOM. 

Supporting information 

Priority The workshop is directly linked to a special request for advice from DGMARE on 
‘Additional request on mitigation measures to reduce by-catches of common 
dolphin in the Bay of Biscay (ref. ICES advice of 26.5.2020).’ 

Scientific justification Bycatch is the major threat to the common dolphin in the Northeast Atlantic. 
ICES has previously advised that a combination of temporal closures of all métiers 
of concern and application of pingers on pair trawlers can mitigate bycatch. The 
analysis of new available data will help increase precision in bycatch mortality 
estimates and assess the effectiveness of current management measures.   

Resource requirements None beyond funding for the workshop to be provided by DGMARE. 

Participants The workshop will be attended by approximately 15 experts. 

Secretariat facilities SharePoint access and Secretariat support including assistance from the ICES Data 
Centre. 

Financial Financed through specific budget linked to a special request for ICES advice. 

Linkages to advisory 
committees 

ACOM 

Linkages to other 
committees or groups 

HAPISG, WGFTFB, WGMME, WGBYC, WGECO, WGSFD 

Linkages to other 
organizations 

OSPAR, ASCOBANS 

https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Advice/2020/Special_Requests/eu.2020.04.pdf
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Annex 6: Mortality estimates based on 
strandings allocated to métiers 

Table 1. Mortality estimates (in number of individuals) derived from strandings data, by metier. The bycatch estimates 
derived from monitoring programmes for each métier were used to proportionally allocate the total bycatch derived for 
strandings to individual métiers. 

 Métier 4 Métier 5 Latest Bycatch 
Estimates  

Lower Upper  Latest Bycatch 
 Estimates strandings 

 PTM DEF 69 50 89 106 

 PTB MPD-DEF 731 582 879 1113 

 GTR DEF 2176 1172 3180 3313 

 OTM DEF 416 0 1248 633 

 PS SPF 1192 650 1842 1815 

 GNS DEF 574 359 825 874 

 PTM LPF 0 0 0 0 

 PTM SPF 402 268 555 612 

 OTB DEF 103 0 256 156 

 LLS DEF 275 0 826 419 

TOTAL 

  

5938 3081 9700 9040* 

*The figures in the table are rounded. Calculations were carried out with unrounded inputs and computed values 
may not match exactly when calculated using the rounded figures in the table. 
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