
Frontiers in Marine Science

OPEN ACCESS

EDITED BY

Nadine Heck,
East Carolina University, United States

REVIEWED BY

Juan Pablo Torres-Florez,
National Center for Wildlife, Saudi Arabia
Dan Lawson,
National Marine Fisheries Service (NOAA),
United States

*CORRESPONDENCE

Emilie De Loose
emilie.deloose@iwdg.ie

RECEIVED 19 November 2025
REVISED 28 January 2026
ACCEPTED 28 January 2026
PUBLISHED 17 February 2026

CITATION

Fichefet J, De Loose E, Dudley R,
Martin G, Tully O and Berrow S (2026)
Assessing the risk of whale
entanglement in pot
� sheries in Irish waters.
Front. Mar. Sci. 13:1749710.
doi: 10.3389/fmars.2026.1749710

COPYRIGHT

' 2026 Fichefet, De Loose, Dudley,
Martin, Tully and Berrow. This is an open-
access article distributed under the terms
of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication
in this journal is cited, in accordance
with accepted academic practice. No
use, distribution or reproduction is
permitted which does not comply with
these terms.

TYPE Original Research
PUBLISHED 17 February 2026
DOI 10.3389/fmars.2026.1749710
Assessing the risk of whale
entanglement in pot
� sheries in Irish waters
Julie Fichefet1,2, Emilie De Loose1*, Rebecca Dudley1,
Guillermo Martin3, Oliver Tully3 and Simon Berrow1,2

1Irish Whale and Dolphin Group, Kilrush, Ireland, 2Marine and Freshwater Research Centre, Atlantic
Technological University, Galway, Ireland, 3Fisheries Ecosystems Advisory Services, Marine Institute,
Oranmore, Ireland
Entanglement of large whales in static � shing gear, speci� cally in pot � sheries, is
an increasing issue worldwide. This study assessed the entanglement risk of
Ireland’s three most frequently observed large whales, humpback (Megaptera
novaeangliae), minke (Balaenoptera acutorostrata ), and � n whales (Balaenoptera
physalus), with pot � sheries within the Irish Exclusive Economic Zone. Pot
� sheries in Ireland are steadily growing, increasing the likelihood of present,
and future, negative interactions with whales. An estimated 85% of the Irish pot
� sheries take place within the 12-nautical mile limit, resulting in an increased
vulnerability for whales distributed near the coast. This study determined the
likelihood of co-occurrence of pot � sheries and large whales, identi� ed areas and
times of the year where the risk of entanglement was highest, and reports on
actual entanglement cases associated with pot � sheries. Humpback and minke
whales have a higher risk of entanglement off the southwest and south coasts of
Ireland, while higher-risk areas for � n whales were located off the south coast.
This study also identi� ed data gaps that need to be addressed to improve future
assessments and identify risk areas at a � ner spatial resolution.
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1 Introduction

Entanglement in �shing gear is a major threat to whale populations worldwide
(Hamilton and Baker, 2019), with the risk of entanglement in static gear increasing
globally (Read, 2008; Cassoff et al., 2011; Rya et al., 2016; MacLennan et al., 2020). An
estimated 300,000 cetaceans die each year from accidental bycatch and entanglement
(Benjamins et al., 2012; Knowlton et al., 2016; Basran et al., 2019; MacLennan et al., 2021),
with entanglement in static �shing gear identi�ed as the leading cause of mortality in large
whales in certain regions of the Northern Atlantic (Robbins, 2012; Pace et al., 2021).

Pot �sheries account for the majority of static �shing gears. Pots, also known as creels,
are basketlike structures covered in a net that are deployed on the sea�oor and baited with
fresh or salted �sh. They are typically used to catch decapod crustaceans such as crabs and
lobsters (Slack-Smith, 2001; He, 2011). Creels can be deployed singularly or as a �eet, where
multiple creels are laid on the sea�oor, interconnected by a ground rope made of
polypropylene. Each end of the �eet is attached to a buoy line and surface marker buoy
to mark the location of the pots (Northridge et al., 2010; Leaper et al., 2022). These vertical
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buoy lines along with the occasionally buoyant and arching ground
ropes pose an entanglement risk for diving whales (Myers et al.,
2019; Pierre et al., 2022).

The International Whaling Commission (International
Whaling Commission (IWC), 2010) de�nes entanglement as
involving “any part of the body that gets wrapped in lines,
netting, or other materials”. These instances can be lethal due to
the whale drowning or sustaining life-threatening injuries with sub-
lethal effects including increased energetic demand during
entanglement, physiological stress that may affect the animal’s
health, and impaired swimming and foraging due to towing gear
for a period of time (Benjamins et al., 2012; Knowlton et al., 2016;
Basran et al., 2019; MacLennan et al., 2021; Aranha and Torres-
Florez, 2024; Mooney, 2003).

Since the 1985/1986 whaling moratorium, large whale
populations have begun to increase, with some populations
returning to pre-whaling levels (Clapham, 2016; Cheeseman et al.,
2024). The increased abundance of whales in our oceans along with
a growing global �shing industry increases the risk of negative
interactions between the two (Northridge, 2018; Muscolino, 2025).
The speci�c life-history traits of whales, such as late sexual maturity,
slow growth, low reproductive rates, and low fecundity, make these
species particularly vulnerable to increased anthropogenic mortality
(Breen et al., 2017). Even a slight increase in mortality can
eventually lead to population crashes (Benjamins et al., 2012).
Large whale species provide a range of ecosystem services, such as
increased primary production, mitigation of climate change effects,
and the circulation of nutrients (Roman et al., 2014; Knowlton et al.,
2016; Durfort et al., 2022).

Cetaceans are also economically important, with the whale-
watching industry reported to generate over $2 billion annually in
tourism, as well as signi�cant regional employment (O’Connor
et al., 2009). Approximately 14% of Europe’s recreational whale
watchers are found in Ireland, producing 8%–9% of Europe’s whale
watching revenue, highlighting the importance of whale watching
tourism in Ireland (O’Connor et al., 2009). Additionally, a study in
Scotland estimated an average loss of £240 in income per
entanglement event for �shermen, with a maximum loss of up to
£2,000 (MacLennan et al., 2021), illustrating an additional negative
�nancial impact of entanglement incidents.

In 2013, a �rst screening procedure based on the Productivity
Susceptibility Analysis method was carried out to estimate the risk
of entanglement for 14 different cetacean species in six different
�sheries in Irish waters (Brown et al., 2013). This study concluded
that �n and minke whales were at low entanglement risk, while
humpback was at moderate risk. A later study by Breen et al. (2016)
modeled �n and minke whale distributions and calculated exposure
scores to �shing activity for boats � 12 m and determined that the
northwest coast of Ireland was an area of high exposure for both
minke and �n whales. However, neither study accounted for boats
less than 12 m in length (85% of the Irish �eet), almost all of which
use pots to target lobster and crab. Moreover, only limited sightings
data were available, and no opportunistic sightings were included in
these studies.

In recent years, studies in Scotland highlighted the vulnerability
of minke and humpback whales especially to pot/creel �sheries,
Frontiers in Marine Science 02
with entanglement listed as their primary cause of mortality in
Scottish waters (Northridge et al., 2010; MacLennan et al., 2020;
Leaper et al., 2022; Rayner et al., 2024). An estimated 5 humpback
and 30 minke whales die annually from entanglement in pot �shery
gear, resulting in the inshore waters of Scotland being incapable of
supporting the current humpback whale population (MacLennan
et al., 2020). Whale populations are distributed in coastal waters of
Ireland and Scotland, and both nations also have a similar and large
creel �shing industry, suggesting that whale entanglement risk may
be similar in both areas. Therefore, despite Ireland only having a
few con�rmed records of entanglements of large whales in static
gear (Massett, 2020; Lusher et al., 2018; Levesque et al., 2023),
this could be due to the lack of a necropsy scheme to determine
cause of death or lower reporting rates rather than a lower rate
of entanglements.

The estimation of the entanglement risk is particularly dif�cult
to estimate as there are no precise recent estimates of the number of
pots used by the Irish �eet. Tully (2017) estimated that there were
342,000 pots in the crab and lobster �eets in 2013–2014. Additional
information is found in the Marine Institute (MI) Atlases of
Commercial Fisheries through Vessel Management System (VMS)
data. VMS is carried by large vessels, � 15 m vessels from 2008 to
2012 and � 12 m from 2013 onwards, and records the position,
speed, and type of vessel continuously. These data were used to
identify trends and changes in pot �shing activity.

Crucially, all editions of the Atlases of Commercial Fishing note
that the majority of pot �shing effort (84%–85%) is represented by
smaller �shing vessels that do not carry the VMS and were therefore
excluded from all estimates and �gures in these atlases (Anon,
2020). The reports also showed consistent pot �shing by non-Irish
vessels within the Irish EEZ, particularly by UK and German ships.
Irish vessels accounted for 64% of the �shing effort within the Irish
EEZ in 2008–2021, but this increased to 82% by 2018. Overall
estimates of total pot �shing effort remain uncertain, but
anecdotally, they are thought to be increasing and are currently
probably higher that the 342,000 estimated by Tully (2017).

To date, 26 different cetacean species have been recorded in
Irish waters (Berrow, 2001; Whooley et al., 2011; Levesque et al.,
2024). Minke whale (Balaenoptera acutorostrata) is the most
frequently recorded and abundant baleen whale species in Irish
waters, followed by �n whale (Balaenoptera physalus) (Rogan et al.,
2018; Giralt Paradell et al., 2024). Humpback whales (Megaptera
novaeangliae) are also frequently recorded in territorial waters [<12
nautical miles (NM)] with numbers increasing over the last 10 years
(Berrow and Whooley, 2022; Bla�zquez et al., 2023). A large
proportion of these individuals use inshore Irish waters as feeding
grounds for several months of the year (Berrow and Whooley,
2022). Evidence of entanglement of large whales in Irish waters has
been documented by the Irish Whale and Dolphin Group (IWDG)
WhaleTrack Project (Massett, 2020) as well as through the IWDG
cetacean stranding scheme (Lusher et al., 2018; Levesque
et al., 2023).

As global (Northridge, 2018; Muscolino, 2025) and national pot
�sheries grow (Anon, 2009; Gerritsen and Lordan, 2019; Gerritsen
and Kelly, 2014; Gerritsen, 2024), so does the entanglement risk for
large whale populations. It is essential to quantify this risk for
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Ireland’s diverse cetacean fauna and to incorporate mitigation of
entanglement risk into �shery management measures. This study
aimed to assess the risk of entanglement of humpback, minke, and
�n whales with pot �sheries in the Irish Exclusive Economic Zone
exploring a wide array of cetacean sightings and pot �sheries data.
2 Materials and methods

2.1 Study area

The study area consisted of the entire Irish Exclusive Economic
Zone (EEZ), which extends up to 200 NM from the coastal baseline
of Ireland. It includes part of the Atlantic Ocean, the Irish Sea, and
the Celtic Sea and covers a total area of 437,500 km� (Department of
Agriculture Food and the Marine, 2022) (Figure 1).

2.2 Data collection and sources

2.2.1 Whale data

Humpback, minke, and �n whale sightings data were sourced
from the IWDG database, populated predominantly through the
IWDG citizen science sightings scheme without associated effort
(Whooley et al., 2010). All sightings were validated by the IWDG
sightings of�cer before being included in the database to ensure only
high quality and reliable data were logged and to avoid including
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duplicates (Berrow et al., 2010; Whooley et al., 2010; Irish Whale
and Dolphin Group (IWDG), 2023). The IWDG database was
further supplemented by sightings from over 100 different
databases consisting of dedicated cetacean abundance surveys as
well as surveys carried out from platforms of opportunity
(Appendix 1).

Total counts of each whale species per sighting, with its
associated geographic coordinates, were spatially joined to the
European Environmental Agency (EEA) 10 by 10 km� vector
polygon reference grid to sum the individuals per 100-km� grid
cell. Spatial densities (individuals per km�) were then calculated
within each grid cell. To determine monthly deviation in whale
density, monthly data were compared to the overall mean during
the study period.

As an indication of the spatial distribution of observation effort,
the density of the IWDG sightings reports of all non-target species
was mapped. The IWDG sighting database is predominantly made
up of citizen science reports without associated effort; this would
illustrate any potential biases. The database was �ltered to include
all species for which the IWDG has a concerted sightings
scheme from 2005 to 2022 (cetaceans and basking sharks),
excluding the target species (humpback, �n, and minke whales) as
to avoid correlation with the whale sightings data. These sightings
were spatially joined to the EEA 10 by 10 km� vector polygon
reference grid to sum the sightings per 100-km� grid cell. Spatial
densities (sightings per km�) were then calculated within each
grid cell.
FIGURE 1

A map of the study area including the Irish EEZ, sea basin areas, and bathymetry (which is highlighted); Irish coastal county names are shown.
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