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Summary
The accidental capture of seabirds and other marine animals in fishing gear is referred to as
‘bycatch’. Globally, bycatch is known to be one of the most significant threats to seabirds
(Croxall et al., 2012). An estimated 700,000 birds are killed globally each year between the longline and gillnet fisheries (Žydelis et al., 2013; Anderson et al., 2011).
Over the last decades, global conservation work has focused in the southern hemisphere, where
albatross bycatch from pelagic longlines and trawlers has decimated populations. Through the
pioneering work of groups such as BirdLife’s Albatross Task Force (ATF) in South America and
southern Africa, solutions to bycatch in fishing gears have been developed and tested alongside
fishermen. This collaborative approach brings huge benefits to both conservationists and the fishing sector. Through access to fishing boats and discussions with fishing crew, the expert teams
are able to understand the fishing gear and practices and the circumstances behind bycatch
events. This information combined with fishermen input is then used to tailor mitigation solutions
to individual vessels and fleets. Dramatic reductions in bycatch have been demonstrated using
this approach– for example Albatross bycatch in South Africa’s demersal trawl fishery was reduced by 95% through the use of bird scaring lines (Maree et al., 2014).
Much less work has been carried out in Europe on this topic, despite this region’s significant fishing fleets and seabird populations. A persistent lack of data has not been able to mask that bycatch is a significant conservation issue, however, with an estimated 200,000 birds killed each
year, in gillnets and longlines across the region (Žydelis et al., 2013; Anderson et al., 2011; BirdLife
International, unpublished). There has therefore been an urgent need to establish an equivalent
to the Albatross Task Force. The Seabird Task Force is the first such initiative in this region, and was
established in 2014 thanks to the generous support of Fondation Segré.

BirdLife International
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This first project of the Seabird Task Force (STF), saw the creation of a bycatch expert group within Lithuania and Spain focused on two different fishing gears. These countries were chosen for a
number of reasons. The Baltic Sea is a hotspot for gillnet bycatch, and previous data indicated
that bycatch of threatened seaduck species (Long-tailed Duck and Velvet Scoter, Vulnerable
on the IUCN Red List) was regularly occurring in Natura 2000 sites in Lithuania (Žydelis et al., 2009;
2013). In Mediterranean Spain, the Catalan coast is important foraging ground during the
breeding season for the Critically Endangered Balearic Shearwater and the Vulnerable
Yelkouan Shearwater. Bycatch of these species in the demersal longline fishery was known, and
believed to be the most critical factor in the imminent extinction risk of the Balearic Shearwater
(Genovart et al., 2016). In both countries our BirdLife Partners (Lithuanian Ornithological Society
and SEO/BirdLife) were active on this issue and eager to participate in a collaborative approach with fishermen– ideal conditions for the new Seabird Task Force.
Our aim throughout the past 2.5 years has been to develop an active collaboration between
the fishing sector and conservationists, in order to understand the bycatch problem in these high
priority fisheries and develop technical solutions.
This report details the progress towards these challenging goals. In Lithuania, we explore our efforts to test an experimental mitigation measure for gillnets– a fishing gear where solutions to
seabird bycatch do not currently exist. Our work in this country saw us directly participate with
fishermen, trialling high contrast panels attached to their gillnets. Although our results showed
that ultimately these panels are not effective in reducing seaduck bycatch, this work has provided vital insights into the bycatch issue and the potential for future work to solve the problem. In
Spain, we outline our new understanding of bycatch in the complex demersal longline fishery
(shared between medium-scale and artisanal small scale vessels). We also explain our progress
towards developing a prototype mitigation measure– the adaptation of the Chilean vertical
longline- which shows real promise as part of a mitigation measure toolbox.
The subsequent pages also reflect the hard work of our in-country Task Force teams, and the
goodwill and collaborative spirit of the fishing communities in both countries. Our work would not
have been possible without this effective collaboration, and we feel that such an approach is
fundamental to finding these solutions.
Our work also comes at an opportune time. In the EU, the new Data Collection Regulation was
recently adopted and the European Commission's proposal on the Technical Measures Regulation(rules for EU fishing vessels to regulate their impact on the environment) will soon be negotiated. Our work clearly demonstrates that it is possible to find solutions alongside the fishing sector to solve the bycatch problem. We hope that the policy framework will reflect this possibility
so that within the EU there are strong drivers for including bycatch mitigation on-board vessels. In
Europe our work is far from finished, and we look forward to more hard work ahead and hopefully positive outcomes for both seabirds and the fishing community.

Marguerite Tarzia, European Marine Conservation Officer
BirdLife International
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Introduction
The Baltic Sea is a globally important site for over-wintering seaducks, including Long-tailed
Duck Clangula hyemalis and Velvet Scoter Melanitta fusca (Skov et al., 2011; BirdLife International, 2017), and also hosts breeding seaduck and auk populations (Barrett et al., 2006).
Seabirds are among the most threatened groups of birds globally (Croxall et al., 2012), and
Baltic seaducks in particular have undergone precipitous declines in recent years. Between
Baltic-wide censuses in 1992-93 and 2007-09, declines of over 50% were recorded for Longtailed Duck, Velvet Scoter, Common Eider Somateria mollissima and Steller’s Eider Polysticta
stelleri (Skov et al., 2011).
The Baltic Sea has been identified as one of the global ‘hotspots’ for seabird bycatch in gillnet fisheries, with an estimated 76,000 mortalities annually (Žydelis et al., 2009; Žydelis et al.,
2013). Primarily, this mortality is comprised of seaducks and auks, which are susceptible because foraging dives bring them into contact with gillnets (Žydelis et al., 2013). This high bycatch mortality is not surprising given that over 11,000 vessels are registered to use gillnets
commercially in EU states with a Baltic coastline (EU Fishing Fleet on the Net, 2016).
While the issue of gillnet bycatch has been identified and coarsely quantified, the existing
major data gaps limit conservation action. Within Europe, as globally, there is a lack of data
on the fisheries side; including the lack of standardised, observer-collected bycatch data
and a poor understanding of fishing effort in EU gillnet fleets (Sonntag et al., 2012). Furthermore, the small-scale nature of many gillnet operators means that they are not monitored to
the same extent as some of the larger fleet sectors - resources are focussed elsewhere. The
result is that the baseline information is patchy and identifying priority fleets for bycatch reduction is difficult.
Secondly, the published literature on technical seabird bycatch mitigation measures for gillnets is exceedingly limited (Melvin et al., 1999; Lokkeborg, 2011) meaning there is no agreed
best practice for minimising gillnet bycatch beyond excluding fisheries from areas where they
overlap with susceptible species (Žydelis et al., 2013).

Photos: Julius Morkūnas
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Study area- Lithuanian coast

A.
B.

Figure 1. Study area for Lithuanian Seabird Task Force team. A) Lithuanian Baltic Sea including Exclusive Economic Zone, inshore territorial waters and Natura 2000 sites for seabirds and inshore fishing
blocks. B) close up view of inshore fishing blocks
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Fleet description
The team were focused on working with vessels using bottom set gillnets targeting Atlantic Cod
Gadus morhua and Smelt Osmerus eperlanus. The fleet includes 80 vessels which are smaller (38m) and 11 slightly larger vessels (8-15m) (Fig.2).
The inshore gillnet fishery in Lithuania is managed spatially through the delineation of ‘fishing
blocks’ (see Fig. 1). Fishermen may be permitted to fish in more than one block, but this is clearly
stipulated on their license and they are not allowed to fish in blocks for which they do not have
permission. This management regime makes it straightforward to target fishers whose nets are
most likely to overlap with seaduck distribution (i.e. within Special Protection Areas (SPAs) for the
relevant species (Fig. 1)).
When targeting Cod, small vessels haul and set nets by hand, while the slightly larger vessels use
winches to haul gear. Most vessels tie individual nets together to make a set (range: 2-20), with
individual nets ranging from 45-75m in length. Mesh size on participating vessels ranged from 5070mm, but was dominated by nets with a mesh size of 50-55mm.
Bycatch data were also collected from the Smelt and Baltic Herring (Clupea harengus membras) fishery, where similar set lengths and setting/hauling operations to the Cod fishery are
used. The main difference from the Cod fishery is the mesh size, which ranges from 16-22mm though mesh sizes of 17-18mm are the most common.

Figure 2. Examples of small 3-8m vessels (left) and slightly larger (8-15m) gillnet fishing vessels in Lithuania
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Objectives of Lithuanian Seabird Task Force
The Lithuanian Seabird Task Force team was established with the overall aim of understanding seaduck bycatch in gillnets in the coastal zone (Baltic Sea) and developing and
testing potential solutions for gillnets.
The small size of the Lithuanian coastline (91 km) and gillnet fleet (106 vessels) (EU Fishing
Fleet on the Net 2017) makes it a manageable size for focussed studies, and coupled with
evidence of seabird bycatch (Dagys and Žydelis 2002; J. Morkūnas pers. obs.), a highly suitable location for both quantifying bycatch and testing potential solutions.
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Methods
This study consisted of two elements - assessing the overall level of bycatch in Lithuanian gillnets,
and examining the potential for technical mitigation of bycatch through paired trials. Developing and testing gillnet mitigation was prioritised.
The experimental mitigation work was focused entirely on the bottom-set Lithuanian Cod gillnet
fishery. No experimental work was conducted in the Smelt and Baltic Herring fishery, as effort is
highly seasonal (concentrated January-March) and bycatch rates are higher in the larger meshes used in the Cod fishery (Dagys & Žydelis, 2002). For these fishing gears we simply collected bycatch data without experimental intervention.

Fishing industry engagement
In February 2015, the Seabird Task Force held a project workshop to introduce our planned work
to the fishing industry, government and other stakeholders (Fig.3).
This was an opportunity to identify key fishers to work with and build collaborations to maximise
project outputs. In addition to the individual skippers we had already forged links with (prior to
the inception of this project), the workshop linked us in to the new small-scale fishermen’s association in Lithuania. While these association-level connections proved vital, the most valuable industry links were made on a fisher-by-fisher basis in villages on the Curonian Spit. Though timeconsuming, this allowed us to target vessels operating in key areas for bycatch-susceptible birds,
maximising our chances of picking up significant results in the paired mitigation trials. A follow up
workshop was held in June 2016, to present the preliminary results to fishermen, scientists and
government representatives.

Photo: left, Marguerite
Tarzia; right, Julius
Morkūnas

Figure 3. Workshops held in Klaipeda, Lithuania
with fishermen, fishing associations, scientists
and government representatives. Above, the
first workshop held in February 2015. Left, the
second workshop to explain the preliminary results of high contrast panels in June 2016.
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Bycatch and fishing effort data collection
Bycatch and fishing effort data collection was conducted across three winter-spring periods,
from October 2014- April 2015 (pilot period), October 2015 to April 2016 and over the same period in 2016-17, from 16 vessels targeting Cod, Smelt and Baltic Herring across the Lithuanian Baltic
Sea coast - 14 of which were small-scale (3-8m) and 2 of which were slightly larger (15m) . The
first field season in 2014-2015 was a trial season with no useable quantitative data.
Participating fishermen fished as they normally would (Fig. 4), and either submitted self-reported
data to the Task Force team using standard data collection sheets, or carried an observer on
their vessels- who recorded the data.
Where possible, bycaught bird carcasses were collected for stomach contents analysis or given
to the natural history museum (results not presented here). Fishermen or observers recorded key
information, including fishing location, number of birds caught (and of which species), and
where possible, fishing effort.
More extensive data were collected on vessels participating in the paired net trials, including on
fishing effort, fish catch, gear metrics and fishing depth in addition to bird bycatch. This was either done by an observer, or was self-reported on the specially-designed forms.

Figure 4. Small scale fishermen taking part in self-reporting bycatch
programme
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Mitigation measure paired trial data collection
In addition to assessing bycatch in the wider gillnet fishery, we conducted paired trials to determine the efficacy of technical mitigation in reducing seabird bycatch and maintaining target
fish catch. Based on a design proposed in Martin and Crawford (2015), we tested high visibility
net panels (Fig. 5). These panels were designed following a ‘sensory ecology’ approach to mitigation - i.e. utilising what we know about the visual fields of birds (and their underwater visual environment) to maximise the likelihood of birds detecting the panels, and therefore nets.
Net panel trial data were collected as part of the bycatch data collection programme described above, except that the trials focussed on a subset of 9 vessels targeting Cod (7 small vessels - 5m in length; 2 larger vessels - 15m in length) and only took place in the 2015/2016 and
2016/2017 field seasons. Additionally, these trials were conducted in areas where the highest bycatch was expected to occur (i.e. where the overlap of seaducks with gillnets was likely to be
highest - the Curonian Spit SPA, see Fig. 1).
The participating vessels were provided with paired sets of nets - set length depended on what
each individual fisherman generally used, but this was kept consistent within the pair. One of
each pair was modified with black and white striped nylon panels, attached every 4m in the
centre of the net (as recommended in Martin and Crawford (2015)) and measuring 60cm x
60cm. In consultation with fishers, the proposed panel design was slightly modified to improve
operation - the stripes of the panel were cut into strips to allow the flow-through of water and reduce drag on the net (Fig 5). The attachment of panels was the only difference between experimental and control sets1

A)

B)

Figure 5. A) High contrast panels attached to
normal fishing net. B) the spacing of the panels along the net panels.

Photos: Julius Morkūnas
1Though

a slight effort disparity in a small number of pairs was observed in 2015/16 - an unanticipated issue with the fishermen’s own nets
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Bycatch estimation
We used bycatch data collected from the 2015/16 and 2016/17 seasons and obtained effort
data for the rest of the fleet from the Lithuanian Fisheries Service to estimate bycatch across the
Lithuanian gillnet fleet. We excluded bycatch data that did not have associated effort values,
and have therefore focussed on the small-scale fleet (vessels <8m in size) to generate a bycatch
estimate. In addition, we chose to focus on the bycatch of seaducks, given that the bycatch of
other species groups was limited (only 8 individuals of 6 other species recorded across two winters). We further assumed that seaduck bycatch would mostly occur between November and
April, and did not project bycatch rates to fishing effort in May. Overall, our estimate is not comprehensive, but covers the ‘highest risk’ part of the fleet in terms of bycatch.
To extrapolate the bycatch for each fishery and winter, we first calculated fishing effort as the
length of nets multiplied by the amount of time nets were deployed in the water, assuming that
the height of nets was broadly constant across the fleet. We then calculated the reported bycatch rate per unit of fishing effort for the three target species as the number of bycaught birds
divided by the fishing effort, which we report as birds caught/km net day. This rate varied substantially between species, fishery (i.e. mesh size of nets), and over time (Table 2), and we accounted for this variation in our extrapolation of total bycatch.
We used a generalised linear model with a Poisson error distribution and a log link function to estimate the number of bycaught birds for each species, using the fishing effort as offset and the
fishery (Cod or Smelt), winter, and month as categorical predictor variables to account for the
variation in bycatch rates over time and between mesh sizes. We included winter and fishery as
an interaction term if this improved model fit. We assessed how reliable these models were by
correlating predicted bycatch numbers to actually recorded bycatch using a Pearson correlation test. To estimate the overall bycatch of each species in each fishery, we used the fishing effort data for the entire fleet in both winters 2015/16 and 2016/17 and predicted the bycatch using the parameters estimated with the models specified above. We summarised those predicted
values for each fishery and winter and present the output as overall mean (± 95% confidence
interval) number of ducks for the entire Lithuanian fishing fleet.

Bycaught birds
collected from
self-reporting
fishermen
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Paired net trial analysis
We first estimated whether we had adequate observer coverage such that the mean bycatch
rate was within 50% of the 95% confidence interval following the approach of Hilborn and Mangel (1997), and given the mean measured rate of bycatch, and its variance.
To examine the effect of net panels on bird bycatch, we used a Gamma Hurdle Model (Zuur et
al., 2009) to estimate bycatch rates, as the data were very zero-inflated (i.e. bycatch is a ‘rare’
event, so the data have to be analysed with methods that accommodate this). This is a two-step
process that first estimates the probability of a non-zero event (i.e., bycatch), and then of those
non-zero events, estimates the value (i.e., bycatch intensity). Multiplying these two values together produces an overall bycatch rate for all nets.
Bycatch probability (the first step of the model) was estimated using a binomial generalized linear model with logit-link function. The bycatch intensity (the second step) was estimated using a
gamma generalized linear model with log-link function. We performed the same analysis using
fish catch data to examine whether this was affected by the net panels.
We fit three plausible models for each step: an intercept-only model, models that included differences between the Lithuanian mainland and Curonian Spit, and an effect of net depth. These
models were compared using a likelihood ratio test (LRT), and parameters were considered significant when p < 0.05.
As 2015/16 data were not fully paired (owing to differences in effort between control and experimental sets), the analysis had to be adapted - we therefore applied a paired inverse betabinomial model to these data (which is also appropriate for zero-inflated data). This is an approach that compares normalized counts before and after a treatment. We could normalize our
counts (bycatch) using fishing effort, and match both control and treatment nets within a set.
This analysis gives a p-value (p < 0.05 indicating a significant difference), and the fold change
(e.g., a change from 80 to 20 is a fold change of -0.75, while a change from 20 to 80 is a fold
change of 3; fold change = B/A – 1). We performed the same analysis on fish catch data, but
removed eight sets because of missing values.
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Results
Number of bycaught birds– normal fishing activity
A total of 80 birds (7 species) were reported by ten fishermen during normal fishing activities in
the small scale fleet (3-8m vessels) in 2015/2016 and 2016/2017 (excluding paired trial data). In
2015-2017 Long-tailed Duck and Velvet Scoter were the most regularly caught species in the regular fishery, making up 60% and 28% of overall bycatch respectively (Table 1)
Table 1. Small scale fishery bycatch with normal fishing activity
Species

Total number recorded as bycatch

Long-tailed Duck, Clangula hyemalis

48

Velvet Scoter, Melanitta fusca

23

Common Scoter, Melanitta nigra

6

Great crested Grebe, Podiceps cristatus

3

Red-throated Loon, Gavia stellata

2

Arctic Loon, Gavia arctica

2

Common Murre, Uria aalge

1

Total

80

Bycatch rates and overall bycatch estimates
For the small-scale (<8m length vessels) fleet, bycatch rates in Cod gillnets were on average
higher than in Smelt nets in both the 2015/16 and 2016/17 fishing seasons (2015/16: 1.468 seaducks/km Cod net day vs. 0.038 seaducks/km Smelt net day and 2016/17: 0.254 seaducks/km
Cod net day vs. 0.195 seaducks/km Smelt net day), but there was large variability between
months (Table 2) and species: while Long-tailed Ducks had occasionally very high bycatch rates
in both Cod and Smelt fishing nets (e.g. Jan 2016 in Cod, Nov 2016 in Smelt, Table 2), Scoters
were only rarely caught in Smelt fishing nets (Table 2). The highest bycatch rates were calculated
for the months with the lowest sampling effort (Table 2), and more observer coverage would be
required to estimate bycatch rates more robustly and investigate differences between months
and fisheries.
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Table 2. Sampling effort and calculated bycatch rates of three seaduck species in the Lithuanian gillnet
fishery in winters 2015/2016 and 2016/2017. Bycatch rates of the three seaduck species are reported in
birds/km net/day

Due to the limited sampling effort and the large variability between fisheries and over time, estimates of total bycatch were surrounded by considerable uncertainty (Fig. 6).
The GLM predicting Long-tailed Duck bycatch favoured an interaction effect between fishery
and winter, and produced a significantly positive correlation between observed and predicted
data (rP = 0.859, 95% confidence interval 0.72 – 0.93; p < 0.001). This model predicted an overall
bycatch of 143 Long-tailed Ducks (95% CI: 19 – 265) across the Lithuanian gillnet fishery in
2015/2016, but 840 (126 – 1555) in 2016/2017 (Fig. 6). The interaction effect indicated that the
higher bycatch rate in the Cod vs. Smelt fishery in 2015/2016 was reversed in 2016/2017, when
bycatch in the Smelt fishery was higher than in Cod (Fig. 6). Note that the very high estimate in
2016/2017 is due to a very high bycatch rate in Nov 2016, the month with the lowest sampling effort (Table 2), and therefore potentially unreliable (the overall bycatch rates presented at the
outset of this section have been adjusted for this reason).
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The GLM for Velvet Scoters did not require an interaction term, and was similarly robust as for
Long-tailed Ducks (rP = 0.744, 95% confidence interval 0.52 – 0.87; p < 0.001), and estimated
an overall bycatch of 1293 Velvet Scoters (95% CI: 0 – 2752) across the Lithuanian gillnet fishery in 2015/2016, and 86 (0 – 198) in 2016/2017 (Fig. 6). As for Long-tailed Ducks, the very high
estimate in 2015/2016 is due to a very high bycatch rate in Nov and Dec 2015, when sampling
effort was very limited (Table 2), and the mean estimates should therefore be interpreted with
due caution.

Figure 6. Estimated total bycatch (mean ±95% confidence interval) of three
seaduck species across the Lithuanian Cod and Smelt gillnet fishery in two
winters based on a generalised linear model parameterised with observed
bycatch data (Table 2) and extrapolated to the total fishing effort in Lithuania for each winter and fishery. Note that the Y-axis scale varies among different plot panels.
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A model that combined the data from all three seaduck species also included an interaction
term between winter and fishery and produced a positive correlation between observed and
predicted data (rP = 0.551, 95% confidence interval 0.24 – 0.76; p < 0.001). However, the estimates were surrounded by large uncertainty in both fisheries due to the occasionally very high
bycatch rates for some species in some months with low sampling effort (Table 2). The overall
bycatch across the small-scale Lithuanian gillnet fishery was estimated at 1154 seaducks (95%
CI: 0 – 2306) in 2015/2016, and 882 (249 – 1516) in 2016/2017 (Fig. 7).
Bycatch in the Cod fishery was estimated to be higher than in the Smelt fishery in 2015/2016
(Fig. 7), but this pattern was reversed in 2016/2017 due to the high bycatch of Long-tailed
Ducks in November 2016 and March 2017 (Table 2).

Figure 7. Estimated total bycatch (mean ±95% confidence interval) of all seaduck species across the Lithuanian Cod and Smelt gillnet fisheries in two winters based on a generalised linear model parameterised
with observed bycatch data (Table 2) and extrapolated to the total fishing effort in Lithuania for each
winter and fishery.
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Mitigation paired trials– 2015/2016 season
In total, 89 birds were caught during the experimental trials- 53 were caught in control sets versus
36 in experimental sets; four species were recorded, with Velvet Scoter the most-captured species. Long-tailed Duck, Common Scoter and Red-throated Loon were also recorded.
There was no significant difference in bycatch rates between control and treatment nets (p =
0.85), though bycatch tended to decrease slightly in treatment nets (fold change: -1.033).
The probability that a given set had any bycatch was slightly higher in the experimental (0.153)
than control (0.143) sets, but the mean number of birds caught was lower (mean of 0.37 birds/set
vs. 0.54 birds/set) - roughly a third lower in experimental sets.
Fish catch was not lower in the treatment nets, and in fact was marginally higher, compared to
the controls (p = 0.002, fold change: 1.322) (see Fig. 8).

Figure 8. Total fish catch in control and experimental nets in 2015/16. Horizontal lines are the
median, boxes the interquartile range, error bars the 95% CI, and dots are final outliers.
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Mitigation paired trials– 2016/2017 season
We estimated that having observers on >26 trips was required to obtain a tolerable error of the
mean bycatch rate (50%) with 95% confidence given the mean bycatch observed (0.25 birds/
set), and its variance (8.38). Therefore, our 80 observed trips were sufficient.
In total, 40 birds were caught (again, predominantly Velvet Scoter and Long-tailed Duck) - 20 in
experimental nets and 20 in control nets. With identical effort in control and experimental sets, no
further analysis was required to demonstrate that there was no significant difference between
treatments.
Overall, the probability of bycatch occurring was 0.150 ± 0.034 (95% CI: 0.083-0.239), and the intensity of bycatch (bird/km net day) was 0.024 ± 0.002 (95% CI: 0.020-0.028).
There was no effect of set depth or location on bycatch probability or intensity.
The probability of bycatch occurring differed among areas (LRT chi-sq = 4.026, p = 0.045), with
significantly greater probability off the Curonian Spit (0.269 ± 0.073, 95% CI: 0.126-0.456) compared to the Lithuanian Mainland (0.093 ± 0.030, 95% CI: 0.034-0.189) (see Fig 9).

Figure 9. Probability of bycatch occurring by broad area (Curonian Spit or Mainland Lithuania)
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There was a substantial reduction - around two orders of magnitude - in overall fish catch in our
2016/17 data (across both experimental and control sets) compared to 2015/16 that precluded
analysis of the fish catch data in the second season of paired trials

Figure 10. Overall fishing effort of the Lithuanian gillnet fishery in winters 2015/2016 and 2016/2017 reported
in net km days.
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Discussion
The mortality of threatened seaducks in Baltic gillnet fisheries has been highlighted as a contributing factor in the ongoing declines of these populations (Skov et al., 2011). The fleet-wide bycatch estimate of 1145 seaducks (range 0-2306) in 2015/16 and 882 in 2016/17 (range 249-1516)
presented here for the small-scale fleet in Lithuania - a country with a small coastline and one
of the smaller gillnet fleets in the Baltic (80 registered small-scale vessels (EU Fishing Fleet on the
Net, 2017)) - indicates that the issue of bycatch remains significant, and merits closer examination in gillnet fisheries across the sea basin. Given the IUCN Red List status of both Velvet Scoter
and Long-tailed Duck, it is clearly a critical conservation issue to reduce the bycatch of these
species in gillnet fisheries.
However, it is important to note the large uncertainty surrounding the overall bycatch estimates, resulting from our low sampling effort in relation to overall fishing effort. Further, these estimates are potentially overestimates for this fleet segment, due to the need to account for
temporal variability: our models aimed to explain the variation but were potentially overparameterised, which can lead to inflated estimates for time periods where no observer data
were available. For example, there are no observed bycatch data from the Cod fishery in
March and April 2017, but because Velvet Scoter bycatch in March and April 2016 was relatively high (Table 2), the model will project these rates to the unobserved times in 2017 and possibly
overestimate bycatch in 2016/2017. However, our overall estimates only cover a portion of the
Lithuanian gillnet fleet, and therefore do not represent bycatch across all vessel sizes; it is therefore possible that bycatch is actually higher than estimated here. Clearly, a more accurate bycatch estimate can only be obtained through more systematic observer coverage of the fleet
across all winter months when seaducks are present in large numbers in Lithuanian waters.
The bycatch rates calculated from our data confirm the findings of a previous Lithuanian study
(Dagys & Žydelis, 2002) that rates of bird bycatch are higher in larger meshed (50-70mm) Cod
gillnets compared to Smelt nets (16-22mm). Notably, however, there were large variations in bycatch rates between months and years, and the level of total fishing effort also fluctuated substantially between years (effort for Smelt was almost twice as high in Jan-March 2017 than in
2016, Fig. 10). This resulted in a higher bycatch estimate for the Smelt fishery compared to the
Cod fishery in 2016/17, reversing the trend of the previous year (Fig 7). The influence of many
different factors, including weather, bird distribution and the timing of the switch from Cod to
Smelt gillnets (an individual vessel/fisherman will often target both species, switching when conditions are deemed favourable) contribute to these fluctuations in bycatch rates and will require more detailed observer data to allow reliable extrapolation to the entire fishery.

Bycaught seaducks in
small scale fishing nets
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Our analysis of the paired trial data demonstrates that bycatch rates are significantly higher off
the Curonian Spit compared to mainland Lithuania. This is not a surprising finding, given that
most wintering seaducks are found over sandy bottom substrates in the Curonian Spit. Mid-winter
counts indicate that high numbers of wintering Velvet Scoters and Red-throated Loons are using
these waters. Additionally, we found no effect of fishing depth on bycatch probability or intensity. Given that the majority of sampled sets were in depths of 10m or less, and most seaducks are
physiologically capable of diving >30 m, there is unlikely to be as much difference as there might
have been with more sampled sets in greater depths (i.e. >20m depth) (Richman and Lovvorn,
2008). Long-tailed Ducks use shallower waters more extensively than larger Velvet Scoters (which
is reflected in the higher bycatch estimates for Long-tailed Ducks in the much closer to shore
Smelt fishery), but if food items are found easily in shallower waters, both species can be found
foraging in high densities at depths of 10m or less.
The results of our paired trials demonstrate that net panels are unlikely to be an effective means
of reducing current bycatch rates. Although results from 2015/16 suggested that there may be
some effect, the results from 2016/17 did not confirm this - and combined with some conflicting
messages (e.g. Long-tailed Duck bycatch increasing in experimental sets), indicate that the
panels did not effectively reduce bycatch. While these panels were designed with the underwater sensory capacities of seabirds firmly in mind (Martin and Crawford, 2015), and are highly likely
to be visible to birds (G. Martin, pers. comm.), evidently they are not sufficiently aversive to prevent birds from being entangled in nets. We suggest that further work is conducted to identify
aversive stimuli for bycatch susceptible species (i.e. stimuli that are not only visible to birds, but
also keep them away from nets).
From an operational perspective, the fishermen did not find nets carrying panels too difficult to
handle, and our analysis from 2015/16 shows that fish catch was not negatively affected by the
addition of panels. So while the bycatch results are not encouraging, this trial does demonstrate
that attachment of panels can be carried out without negatively affecting catch.

Hauling gillnets on board a larger (15m) vessel
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Other mitigation measures trialled elsewhere do show some promise - recent trials of net illumination (Fig. 11) have delivered demonstrable reductions in Green Turtle Chelonia mydas bycatch
in Peru (Ortiz et al., 2016), and reduced seabird bycatch is also evident, though these results are
not yet published (J. Mangel, pers comm.). Trials undertaken in a European Commission-funded
study overseen by Birdlife (over the same time period as this project) suggest that net lighting
may have a role in reducing bird bycatch, though the results are not conclusive, suggesting adjustments for the Baltic environment and species are necessary. Further trials of net illumination
(preferably underpinned by research into aversive stimuli, as noted above) would help to identify the specifications required to minimise seabird bycatch with this measure. It may be that local
and species-specific adaptations are required.

Figure 11. LED lights tested on gillnets in Lithuania and in Poland as an experimental mitigation measure
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Recommendations & future work needs
The findings of this project point to some recommendations for future work on seabird bycatch in
gillnet fisheries:

•

Implicit in the successful completion of the experiments above is the need to collaborate
closely with the fishing industry in trialling mitigation measures. To be acceptable to industry,
measures need to be practical for use and maintain fish catch - this is best achieved by utilising the knowledge of skippers and crew

•

Improved data collection and reporting systems for small-scale fleets. The lack of systematically collected data on bycatch (linked to clear fishing effort data) means that projects like
this, which can only sample a small portion of the fleet, have limited capacity to accurately
quantify the scale of the problem at a spatial or temporal scale that could inform fisheries
management. Ideally, this should be conducted by independent means (observers or electronic monitoring), but self-reporting, which was utilised in this project, may be a cheap and
useful way of identifying issues in the short-term (and can be verified via observers). Elsewhere
in Europe (and beyond) poor effort data for small-scale fleet sectors also severely inhibits estimation of bycatch

•

Conduct underpinning work to determine aversive stimuli for the most susceptible species of
seabird (especially seaducks in the Baltic context) - most easily done in captivity

•

Further testing and development of net illumination and other technical mitigation measures,
including refined designs and different light colours and specifications (based on underpinning research described above). This infers the need for funding (e.g. European Maritime and
Fisheries Fund) to be targeted to this issue

•

Finer-scale examination of seabird distribution and habitat use at sea coupled with a better
understanding of target catch rates and efficiency would better inform spatial/temporal fisheries management while minimising potential socio-economic impacts (see Heinanen et al.,
2017)

•

Collaboration with research institutes exploring gear-switching, particularly in the event that
technical mitigation measures are not effective. The catch efficiency of Cod pots is improving (previously a barrier to uptake) (Hedgärde et al., 2016; L. Kindt-Larsen, pers comm.) and
could be a viable option for some fishers, particularly where seal predation is impacting
catches.
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Introduction
The Mediterranean is an enclosed sea with high heterogeneity due to the dynamic oceanographic processes. Overall, this basin has a relatively low productivity and high biodiversity, with
a high degree of endemism (Coll et al., 2010). Seabirds are present in relatively low numbers usually thousands to tens of thousands of breeding pairs, compared to hundreds of thousands to
millions in oceanic populations- although there are 15 regularly breeding seabirds and a number
of endemic taxa.
Among the endemic species, there are three shearwaters (Fig. 12), Scopoli's Shearwater
Calonectris diomedea (Least Concern), and the two ‘Puffinus’ species (that are of particular
conservation concern according to IUCN criteria): Balearic Puffinus mauretanicus (Critically Endangered) and Yelkouan Shearwaters P. yelkouan (Vulnerable) (Arcos, 2011; BirdLife International, 2017; Gaudard, 2017). The three species differ in phenology but all are abundant along the
Spanish Catalan coast (Fig. 13) in late Spring, coinciding with the chick-rearing period of the
Puffinus shearwaters and the egg laying and incubation of Scopoli's. The three species range
across the continental shelf, however Special Protection Areas (SPAs) under Natura 2000 for
these species have been defined in Catalonia for areas of high abundance off the Ebro Delta
(shelf of Ebro Delta-Columbretes islands), south from Barcelona (Llobregat-Garraf) and in the
north (Empordà) (Fig. 13).
Shearwaters are characterised by having long life spans (up to ~50 years), low reproductive rates
(single egg per year) and delayed maturity (Weimerskirch, 2002). These life history traits make
them particularly sensitive to pressures and threats. Predation by introduced mammals in their
colonies and fisheries bycatch at sea have been identified as the main threats to this group of
species worldwide (Croxall et al., 2012), and the Mediterranean is no exception.
Observations onboard Spanish vessels in recent years has highlighted that a bycatch problem
does exist. All three shearwater species are known to be caught in a variety of fishing gear in the
Mediterranean, but longlines are by far the main concern (Cooper et al., 2003, ICES, 2013). In the
Spanish Mediterranean, Cortés et al. (2017) reported a relatively high bycatch rate (0.58
birds/1000 hooks) in demersal longlines, of which over 50% were Puffinus shearwaters.

Figure 12. Scopoli’s Shearwater (left) and Yelkouan and Balearic Shearwater. Images adapted from SEO/BirdLife © Martí Franch
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Based on existing studies, a peak period of high ‘bycatch risk’ has been identified between late
spring to early summer (April-June). Furthermore, demographic analyses have identified bycatch
in the Spanish longline fishery as the main driver of the Balearic Shearwater spiral towards extinction – potentially in as little as 60 years (SEO/BirdLife, 2014, Genovart et al., 2016, Cortés et al.,
2017). This highlights the urgent need for action to tackle bycatch in this fishery.

Study area – Catalonia, Spain

Figure 13. Map of the study area (Catalonia, NE Spain) showing the main fishing ports and the marine
Special Protection Areas (SPA) designated in the region. Circles indicate the relative size of the longline
fleets for both demersal longlines and artisanal vessels. Note that ‘artisanal vessels’ may use demersal
longlines as well as other gears, and the relative use of each gear is not included in these statistics.
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The fishing fleet
Catalonia holds an important fishing fleet. Most vessels operate over the continental shelf and
slope, and return to port on a daily basis (Lleonart, 1996). The fleet has suffered significant reductions in recent years, with over 2000 vessels in 1985, decreasing to 814 in 2016 (Bécares & Cama,
2013, DARPA, 2016). There is a wide diversity of vessels, but they can be grouped in five main
types: trawlers (the largest fishing vessels, up to 30 m; n = 240 in 2012), purse-seiners (82), demersal
longliners (38), pelagic longliners (14), and polyvalent artisanal vessels (383).
In relation to the vessels using ‘demersal’ longlines (longlines fishing on or close to the seafloor),
the fleet consists of vessels ranging from 6 to 18 m in length with between 1 to 4 crew members
(Cortés et al., 2017). It is a highly heterogeneous fleet, but two main types are recognised :
‘medium-scale’ demersal-longliners and ‘small-scale’ artisanal vessels which use demersal longlines as part of their fishing gear (BOE, 2012).
Demersal longliners (also referred to as ‘medium-scale’) are specifically licensed for this gear,
and use a configuration that alternates weights and buoys, called the ‘pedra-bola’ system (Fig.
14)(Cortés et al., 2017). They target demersal fish species typical on the outer continental shelf
and slope, such as Hake Merluccius merluccius, the Blackspot Seabream Pagellus bogaraveo,
and Blackbelly Rosefish Helicolenus dactylopterus. Vessels tend to be larger, use longer lines (up
to 3000 hooks allowed per vessel and fishing day) and tend to operate further offshore than the
artisanal vessels.

Figure 14. Typical longline configurations generally used by the medium-scale demersal longline fleet
of Catalonia (from Cortés et al., 2017) The ‘pedra-bola’ system can be further divided into two sorts:
‘zigzag’ (a) and ‘pyramidal’ (b)
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Artisanal vessels (‘small scale’) are polyvalent, meaning that they can alternate between different gears, including a wide variety of demersal longline configurations (referred to locally as
‘palangrillo’; Fig. 15).
As a rule, the ‘palangrillo’ system does not use floats for buoyancy, so the line ends up extended
directly over the sea floor. These vessels target a large variety of coastal fish species, such as Red
Porgy Pagrus pagrus, Gilt-head Bream Sparus aurata, Common Dentex Dentex dentex, Sargo
Diplodus sargus and Common Pandora Pagellus erythrinus. Vessels tend to be smaller and operate closer to the coast, in shallower waters. The maximum number of hooks is limited to 2000 per
vessel and fishing day. They also tend to use smaller hooks. Fisheries statistics do not provide information on whether or not artisanal vessels use longlines during any one fishing trip, which limits
any assessment of their overall fishing effort with this gear type.

Figure 15. The ‘palangrillo’ system used by the small
scale artisanal vessels is quite heterogeneous (Figure
from Cortés et al., 2017).

In both the medium-scale and the artisanal small-scale vessels, the line setting is most common
during or after sunrise. However, some fishermen also set their longlines at night (Cortés et al.,
2017). The hooks are typically baited with Sardine Sardina pilchardus, European Anchovy Engraulis encrasciolus or Round Sardinella Sardinella aurita, and sometimes cephalopods and
Sandeel (Gymnammodytes spp.)- which is used as a live bait. Some of the small-scale vessels also use small crustaceans, molluscs and worms as bait. A typical setting lasts an average of 19
minutes whilst hauling a line typically lasts an average of 76 minutes.
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Objectives of the Spanish Seabird Task Force
The Task Force had two main aims, understanding the bycatch problem in this region and developing and testing solutions to this issue alongside the fishing community. These main objectives
were addressed through the following steps:
1. Initial contacts with the fishermen and assessment of the fishery operating off Catalonia.
2. Observers onboard demersal longline vessels to assess the functioning of the fishery and
the occurrence of bycatch.
3. Self-reporting logbooks as a complementary method to understand the functioning of the
fishery and the occurrence of bycatch, allowing for a wider coverage and focus on artisanal fleet.
4. Developing and testing mitigation measures, specifically the viability of using vertical longlines.

Top- Bycaught shearwaters (Scopoli’s, Yelkouan and Balearic) in demersal longline fishery. Below- Balearic Shearwater diving for discarded bait

38

Seabird Task Force: 2014-2017

Methods
1. Engagement with fishermen and characterization of the fishery
From November 2014 to March 2015, the Task Force conducted port based visits and meetings
from Sant Carles de la Ràpita to Llançà in order to:
A)

Arrange on board observer work

B)

Define fleet operations and effort

C)

Create contacts and raise awareness among the fishing community

Ports adjacent to Special Protection Areas for Birds received particular attention (see Fig. 16)
Regular contact was maintained with the fisheries administrations at the Catalan and Spanish
Governments, to raise their awareness and involve them in finding solutions to bycatch. The Task
Force team also established a collaboration with the Catalan Fisheries School (ECNPC) to explore the possibility of involving students in the development of mitigation measures.

Figure 16. One of five Government organised workshops with fishermen, 2015

2. Observations onboard fishing vessels
Only medium-scale demersal longline vessels had space for an extra person to get onboard and
act as an observer. Observer trips were conducted from: Torredembarra, Vilanova i la Geltrú,
Palamós, Roses, Port de la Selva and Llançà (Fig. 13). Initial onboard observations focused on
understanding the fishery effort, fishing grounds and gear configurations and to assess bycatch.
In 2015 observations covered all seasons to assess temporal patterns in bycatch.

39

Seabird Task Force: 2014-2017

In 2016 onboard work was focused in late Spring (April-June), as this period has been identified
as having a high bycatch risk (cf. Cortés et al., 2017).
On each trip, seabird numbers and attacks on bait were recorded at 10-minute intervals during
the setting and hauling operations. During the setting of the demersal longlines (the riskiest time
for bycatch), the distance astern of the attacks on bait performed by each species was also
registered and ranked in 6 intervals: <5m , 5-10m, 11-20m, 21-50m, 51-100m and > 100 m. Other
relevant information about the fishing gear used and practices (e.g. operational characteristics,
fishing grounds, target fish species, bait type) were also collected (Table 3). Moreover, any seabird bycatch was recorded, including the species, location, fishing operation (hauling or setting),
time, and hook position.
Time of day was divided between night, dawn (from one hour prior to one hour after dawn), and
day. Bait type was divided into 3 categories: fish, cephalopods, and mixed (cephalopods + fish).

Table 3. Information collected during the onboard observations.
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3. Self-reporting logbooks
To complement the data collection and to reach the small scale fishery in 2017, fishermen were
asked to provide self-reported information. This work paid particular attention to the small-scale
artisanal vessels during the season with higher bycatch risk, from mid-April to June (Cortés et al.,
2017).
A specific logbook was designed for completion after each fishing trip by the fishermen (Fig. 17).
The logbook consisted of 4 main sections:
1.

Introduction to issue and bird identification guide

2.

General information sheets on the vessel and the main gear configurations used

3.

Trip information sheets on weather, fishing activity (location, timing, specific gear used,
type of bait, target species), seabird bycatch.

4.

A final section included a short questionnaire evaluating the initiative, and asking for
suggestions to improve this type of approach, as well as any ideas to mitigate seabird
bycatch

A total of 13 vessels from 5 different fishing ports provided data in this pilot study, under a policy
of strict confidentiality. These ports were Arenys de Mar (5 vessels), Blanes (4), l’Escala (1), Port de
la Selva (1) and Llançà (1). The first two ports were involved in the project as recent research has
shown that this area is an important foraging ground for Balearic Shearwaters (SEO/BirdLife 2014,
Meier et al., 2015), and is now under study to be designated as SPA. Regular visits were made to
the main ports to keep the fishermen engaged.

Figure 17. A selection of sheets included in the self-reporting logbooks distributed among
fishermen in 2017.
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4. Mitigation trials
Existing solutions to demersal longline bycatch include bird scaring lines (tori lines), line weighting,
(distance between weights and mass of weights) and night setting (see Annex 1 & page 70).
Various reasons make these solutions potentially less effective for reducing bycatch in this fishery
(see discussion), so alternatives were discussed with industry.
The Task Force team had a technical meeting in August 2016 (Fig. 18) to develop mitigation
measure concepts. This meeting compared evidence from demersal longlines in other regions
across the world. Based on discussions, data on the hook sink rate and an on-board trip to observe the gear, the participants of the technical meeting decided that a vertical longline system
(based on Chilean example; Moreno et al. 2007– see Fig. 19) might prove effective in reducing
bycatch.

Figure 18. Seabird Task Force technical meeting (August 2016) with Albatross Task
Force manager, Oliver Yates to discuss the most feasible mitigation gear to trial.

42

Seabird Task Force: 2014-2017

To adapt and test the vertical lines in the Mediterranean, experimental tests were conducted
between January and March 2017 with the collaboration of two fishing vessels from Llançà (N
Catalonia). These vessels were Mar Endins (14m length) and Zaramar (13 m length), both operating as medium-scale longliners (i.e. using the ‘pedra-bola’ system). Fishing grounds were located
within the limits of the Special Protection Area (SPA) Mar de l’Empordà (Fig. 13).
The objectives were threefold:
A)

Adapt the vertical longline system to the local fleet

B)

Test the efficacy of the vertical longline for fish catch compared to ‘pedra-bola’ system

C)

Assess seabird bycatch risk using vertical longline system compared to ‘pedra-bola’ system

Vertical longline
The vertical line was composed by a mainline that carried several branch lines (with a hook)
placed at different heights and a weight at the bottom end. In its upper end, a rope of several
meters (the length depended on the depth) extended to the water surface attached to a marker buoy. Attached between the marker buoy and hooks there was a float which helped to keep
the line vertical (Fig. 19). During the line setting, the weight was deployed first and then all 10
hooks were thrown one by one until the end of the line was reached. Then, the rope was joined
to the mainline by a swivel and after that the float was attached to this rope. Finally, the whole
line was released from the vessel together with a marker buoy.

Figure 19. Main components and final structure of the vertical line.
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Assessing sink rates
Paired trials were conducted to compare the performance of the vertical lines relative to the
‘pedra-bola’ system regarding fishing efficiency and seabird attraction. The main advantage of
the vertical lines is that they sink faster and setting occurs while the vessel is stationary, making it
more difficult for seabirds to access the baited hooks. Therefore, assessing sink rates was a key
indicator to prove the potential efficiency of vertical lines to reduce bycatch. Sink rates of the
different longline types were measured to 10 m depth with Time-Depth Recorders (TDRs, long-life
G5 data storage tags, CEFAS technology limited; Fig. 20). This reference depth was based on the
diving ability of the Balearic Shearwater (Meier et al., 2015). TDRs were programmed to record
depth within 0.5 m every second and were attached to the branchlines above the baited
hooks. The devices were deployed in the different longline configurations employed throughout
the mitigation tests.

Paired trial comparison - ‘pedra-bola’ vs. vertical longlines
Both longline types were set consecutively as follows: the ‘pedra-bola’ longline (x̅ 264 hooks);
two to three vertical lines (x̅ 15 hooks). This was repeated from sunrise to late morning at different
depths and areas. The seabird abundance and attacks on baited hooks were recorded during
all operations. The number of fish per unit effort (100 hooks set), fish length (cm) and species
were recorded during the line hauling. On the vertical longlines the position of fish catch was
also recorded.

Semi-automatic bucket
A semiautomatic bucket (Fig. 21) was also trialled in the Zaramar vessel to set the ‘pedra-bola’
demersal longline with the aim of testing an alternative method to increase the hook sink rate. In
this case, after the buoy line and anchor had been deployed, the baited hooks and the weights
and floats attached were pulled by the mainline. The duration of the fishing operations and the
hook sink rate were compared between the ‘pedra-bola’ demersal longline set through the
standard box and buckets.

Figure 20. A timedepth recorder TDR
attached to fishing
hooks

Figure 21. Semi-automatic bucket in use on demersal longline vessels
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Results
1. Engagement with fishermen and characterization of the fishery
Although the fishing statistics reported 38 demersal longliners registered in 2016, only 14 were
identified during the study as typical medium-scale vessels using the ‘pedra-bola’ system. A
further 6 small-scale artisanal vessels requested temporary permits to use the ‘pedra-bola’ system in 2016, meaning these vessels should also be considered as demersal longliners during
this period. On the other hand, of the 383 vessels registered as small-scale artisanal we identified 25 using the ‘palangrillo’ system regularly, although this must be taken as a very conservative estimate. Of these, about half of them use this gear configuration almost exclusively,
while the remaining alternate with other gears such as trammel nets and traps. The mediumscale vessels were found to operate from eight different fishing ports across the region, whilst
the small-scale artisanal vessels were operating from at least 11 different ports (Fig. 22).

Medium-scale vessels

Small-scale artisanal vessels

Figure 22. Distribution of the demersal longline fishing fleet in Catalonia, per fishing port and vessel type:
small-scale artisanal vessels (n=25) using demersal longlines and medium-scale demersal longliners (n=20).

Observations onboard fishing vessels
Onboard observations were carried out from March 2015 to August 2016. A total of 81 fishing
trips (85 days at sea, 232 settings and about 195,000 hooks) were conducted onboard of the
six different medium-scale demersal longline vessels (Table 4, Fig. 23). All vessels used the
‘pedra-bola’ system.
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Table 4. Number of observer trips per month and per fishing grounds conducted during the study.

Figure 23. Distribution of
the setting operations
conducted during the
observer onboard trips
in 2015-2016 (yellow
dots). The ports of origin
are also shown with a
red star.
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2. Observations onboard fishing vessels
Seabird observations, attacks and bycatch during onboard trips
In total 10,607 seabirds were observed during the setting and hauling operations, of which over
half (54.7%) were Yellow-legged Gull Larus michahellis. Scopoli’s Shearwater was the second
most abundant, with 1,639 birds counted (15.5% of total). The Balearic Shearwater was the fifth in
the ranking of abundance, with 299 birds observed (2.8%), while the Yelkouan Shearwater was
the eighth species with 153 birds (1.4%). On average the numbers of birds attending the vessel
during setting and hauling operations were relatively low, with slightly higher numbers during the
hauling operations (Fig. 24). Seabird abundance did not change significantly across the year
(Fig. 24), although species composition differed between months, according to the phenology
of the different species involved. Shearwaters, which were the group of main concern, occurred
in higher numbers in late spring and early summer (Fig. 25).

Figure 24. Number of birds (mean ± CI 95%) observed in each month along the study period during setting and hauling operations. Numbers above error bars denote the number of settings in
which there were birds attending the vessel.
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Figure 25. Number of shearwaters (mean ± CI 95%) observed in each
month along the study period during setting and hauling operations, according to the species: Scopli’s (a), Balearic (b) and Yelkouan (c). Numbers
above error bars denote the number of settings in which there were birds
attending the vessel.
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A total of 1447 attacks were recorded during the setting operations on observer trips (Fig. 26).
Scopoli’s Shearwater accounted for half of these attacks (50.2%), followed by the Yellow-legged
Gull (31.7%). The smaller shearwaters showed lower rates, consistent with their relatively lower
abundance behind the vessels: 2.8% of total attacks were conducted by Balearic Shearwaters,
and 1.6% by Yelkouan Shearwaters. The attacks conducted by shearwaters peaked in late spring
-early summer, with the smaller Puffinus shearwaters being particularly active in May-June (Fig.
26).

Figure 26. Number of attacks on bait (mean ± CI 95%) observed in each month for the different
shearwater species: Scopoli’s (CALDIO), Balearic (PUFMAU) and Yelkouan (PUFYEL). Number
above bars denotes the total number of settings when attacks occurred.
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In general, the shearwaters remained at a distance from the boat, with most attacks occurring between 21-50 m from the vessel, although attacks rarely occurred beyond that distance (Fig. 27).
During longline setting operations, shearwaters were observed attending vessels in highest
numbers during sunrise, when the attack rate was also highest (Fig. 28). Attacks also occurred during daytime settings, whilst no attacks were observed at night. The abundance
and attack rates of the shearwaters were also higher when fishermen used fish over mixed
bait, while settings with only cephalopods were rare and thus were not considered for comparisons (Fig. 29)
During the observed trips 6 birds were caught, all of them in isolated events in 2015. Of
these, 3 were Scopoli’s Shearwaters (between the 28th of April and the 18th of June of
2015). The remaining were 3 juvenile Yellow-legged Gulls, caught in summer (July-August).
Additionally, about 40 shearwaters were reported by the fishermen to be caught in days
when the observer was not onboard, or by neighbouring vessels. An average bycatch rate
of 0.031 birds per 1000 hooks can be inferred, with 0.015 Scopoli’s Shearwaters per 1000
hooks.

Figure 27. Number of attacks on bait (mean ± CI 95%) by shearwaters species for the different intervals of distance astern considered. Number above error bars denotes the number of attacks recorded for each interval.
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Figure 28. Number of shearwaters and attacks on bait (mean ± CI 95%) observed for different setting time (Night, N = 23 settings; Sunrise, N = 43; Day, N
= 135).

Figure 29. Number of shearwaters and attacks on bait (mean ± CI 95%) observed
for each bait category used by fishermen (Fish, N = 151 settings; Mixed, N = 48).
cephalopod bait is not considered due to the low number of observations (N = 2).

51

Seabird Task Force: 2014-2017

3. Self-reporting logbooks
A total of 13 logbooks were collected from participating fishermen from 5 fishing ports (Fig. 30).
On average 31 trips per vessel were conducted (n = 403 trips), ranging from 19 to 47. Ten logbooks were completed by skippers of small-scale artisanal vessels which used the typical
‘palangrillo’ configuration. Occasionally a couple of vessels also used traps (n = 30 settings)
and gillnets (n = 21). The remaining 3 vessels were medium-scale demersal longliners that used
the ‘pedra-bola’ system.
Fishermen reported bycatch on15.3% of settings, totalling 685 birds- an average bycatch rate
of 1.88 seabirds per 1000 hooks (Figs. 31 & 32). Most birds caught (n = 667, 97.3%) were shearwaters, often captured in groups involving 10-20 birds and up to 35. Many birds were captured
alive (59.1%) and released during the set (fishermen just cut the line as close to the hook as
possible; Fig. 31). This was possible in the small scale vessels as fishermen set the line slowly, and
interrupted setting to release the bird.
Some fishermen were able to identify birds based on the ID guides in the logbook, while other
fishermen brought dead birds to port to allow identification. In total, it was possible to identify
325 birds to genus level, and 131 Puffinus were identified to the species level (Fig. 31). From
these samples the most common species captured was the Balearic Shearwater (51.8% of all
shearwaters captured, amounting for 346 birds), followed by the Yelkouan Shearwater (43.9%,
n = 293 birds) and the Scopoli’s Shearwater (4%, n = 28 birds).

Figure 30. Location of the five ports that collaborated with the self-reporting
logbooks (green dots). The kernel shows the fishing grounds of the vessels that
participated in this pilot study, during the sampling period. Hollow dots indicate
the location of settings where bycatch events occurred.
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Figure 31. Number of seabirds captured by the 13 vessels collaborating in the self-reporting pilot study between late April and early July
2017. Captures of shearwaters are combined in the bar plot, as many birds remained unidentified. Relative frequency of capture for
both genus (Calonectris vs. Puffinus), and relative occurrence of the two Puffinus shearwaters (information on circle graphs) was calculated where data was available . Data are presented separately in the bar plot according to the fate of the bird (captured dead or
alive).
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Bycatch occurred regularly throughout the self-reporting period, but was highest at the beginning (late April) and slowly decreased to practically disappear at the end (early July; Fig. 21).

Figure 32. Shearwater bycatch occurrence (% of settings capturing birds) and rates
(birds/1000 hooks) throughout the reporting period (from late April to early July
2017). The number of settings in each case is shown above the bars. The numbers
following the month (eg. May_1) refers to either the first or second half of the
month
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Logbook data indicated that bycatch rates were higher on un-weighted small scale gear (5.86
birds/1000 hooks) compared to weighted (2.99 birds/1000 hooks) and the ‘pedra-bola’ gear
(0.49 birds/1000 hooks; Fig. 33). Some birds were released alive in the small-scale fleet, whereas
all bycaught birds were recovered dead in the medium-scale fishery.

Figure 33. Shearwater bycatch rate (birds/1000 hooks) according to gear configuration. The typical ‘pedra-bola’ gear used by the medium-scale and some artisanal small scale vessels (left). The
typical demersal longline configuration for small-scale artisanal vessels (‘palangrillo’) is divided into
two categories, depending on whether fishermen use weights (right) to increase the sinking rates
or no weights (centre). Data are presented separately for birds captured dead or alive, as well as
combining both categories. The number of settings per gear configuration is shown above the
bars.
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Seabird bycatch rates were lower during night time (0.51 birds/ 1000 hooks) and sunset (0
birds/ 1000 hooks) compared to dawn (2.08 birds/ 1000 hooks) and day sets (4.37 birds/ 1000
hooks) (Figure 34, Table 6).

Figure 34. Shearwater bycatch rate (birds/1000 hooks) according to the time of
setting: night, dawn (sunrise ± 1 h), day, and sunset. The number of settings in each
case is shown above the bars.

Table 5. Number of settings and bycatch events (settings with seabird captures) according to the time
of setting: night, dawn (sunrise ± 1 h), day, and sunset (± 1 h). The total number of shearwaters caught
(dead or alive) and bycatch per 1000 hooks is also shown.
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The type of bait also had a high influence on bycatch rates, with small pelagic fish such as Sardine, Anchovy and Mackerel showing the highest bycatch rates (Fig. 35). Sandeels were considered separately, as they are used as live bait, and fishermen claim that they don’t have bycatch with this type of bait.
Finally, the type of fish targeted had a strong influence on bycatch rates. The highest rates (5.8
shearwaters/1000 hooks, n = 214 settings) occurred when fishermen targeted Common Dentex
and European Bass Dicentrachus labrax, which were fished at depths of around 20-50 m over a
mixture of rocky and sandy bottoms. Bycatch was far lower when the fishermen targeted the
deepest dwelling fish (mainly Hake; bycatch rate = 0.017 shearwaters/1000 hooks; n = 44). No
bycatch was recorded when fishermen targeted Gilt-head Bream and related species, which
were fished in shallow waters (most often 3-20 m) very close to the rocky coast in the north of
the study area (Cape Creus; n = 72 settings).

Figure 35. Shearwater bycatch rate (birds/1000 hooks) according to the type of bait. The number of
settings in each case is shown above the bars.
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4. Mitigation measure trials
We carried out a total of 46 fishing trips and 296 line settings of the different longline types
during the 5 months of mitigation testing (January-early June 2017; Table 6, Fig. 36 & 37).
The number of hooks per vertical line was increased from 7 to 36 hooks throughout the study
period. The optimal configuration of the vertical line reached in the mitigation trials is shown
in Figure 8. Moreover, the storage method of the lines also changed over the pilot study to
improve the line setting operation (Fig. 36).
Table 6. Number of fishing trips, line settings and hooks set during the mitigation tests (January – early
June 2017) for each longline type considered: Small-scale (SSDL), ‘pedra-bola’ demersal longline
(PBDL), vertical lines (VL) and ‘pedra-bola’ longline set with the buckets (PBDL-B).

Figure 36. Different storage methods of the vertical lines: A) bucket, B) standard box and C) semiautomatic bucket.
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Figure 37. Locations of the settings performed during the mitigation trials for different longline types: Smallscale (SSDL), ‘pedra-bola’ demersal longline (PBDL), vertical lines (VL) and ‘pedra-bola’ longline set with
the buckets (PBDL-B).
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Hook sink rates
Hooks showed different sink rates depending on the gear configuration and hook position relative to the weight and the float (Fig. 38).
The slowest sink rate was on unweighted lines (>3min to 10m). The next slowest was from the
‘pedra-bola’ longline (Fig. 38). We found that the sinking rate was related to its position relative
to the weight and the float (p < 0.001, post-hoc Tukey’s test). Hooks close to a weight sank significantly faster to 10m (30 seconds) than those located both near a float (67 secs) and between
the float-weight sequence (60 secs) (Fig. 38).
From a total of 46 fishing trips and 296 line settings using different longline configurations during
the 5 months of mitigation testing (January-early June 2017; Table 4) we found that the fastest
sink rate was recorded from the vertical longline system (Fig. 38). However, the sink rate to 10 m
depth increased with the mass of the weight used (hooks near weight: F3 = 3.70, p < 0.05; hooks
near float, F3 = 11.75, p < 0.001).
The use of the semi-automatic bucket for setting the ‘Pedra-Bola’ longline increased the operational effectiveness and made the gear safer for fishermen. However, it did not increase the hook
sink rate relative to those deployed using standard boxes (hooks located between the weight
and the float ‘BWF’; Welch’s t-test, t6.07= 1.0360, p-value= 0.34). However the semi-automatic
bucket improved deployment of the vertical lines reducing some operational problems and enhancing the setting effectiveness.

Figure 38. Sinking rates (at
10 m depth) & time to
reach depth of 10 m of
different gear configurations. Small-scale longline
‘SSDL’, small-scale longline
with weights and floats
‘SSDL-PB’, ‘pedra-bola’
longline ‘PBDL’, vertical
lines ‘VL’.
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Sink rates for all the vertical longline hooks were >0.4m/s , more than double the speed of the
slowest sinking sections of all the other gear configurations. In terms of the accessibility of hooks
astern of the vessel for seabirds, the SSDL was accessible for the longest distance (>400m), followed by SSDL– PB (>200m) and Piedra-bola. The vertical longline was not accessible to seabirds
astern of the vessel (Fig. 39).

Figure 39. Access window (distance from the stern of the boat when the line reaches 10 m depth)
according to the different gear configurations: small-scale longline ‘SSDL’, small-scale longline with
weights and floats ‘SSDL-PB’, ‘pedra-bola’ longline ‘PBDL’, ‘pedra-bola’ set by the bucket ‘PBDLB’, vertical lines ‘VL’.
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Seabird interactions during experimental mitigation trials
Seabirds more frequently attended the setting operations of ‘pedra-bola’ longlines (71%, n = 52)
than those of vertical lines (13%, n = 94), and their diversity was also higher in the ‘pedra-bola’
settings (8 vs. 5 species). Moreover, seabird numbers were notably higher in the ‘pedra-bola’ settings compared to those of the vertical lines. No attacks on bait were observed during the setting of vertical lines (Fig. 40). Only on one occasion did we observe an individual Scopoli’s Shearwater attempt to steal bait during the hauling operation of a vertical line.

Figure 40. Number of birds and attacks on bait per setting (mean + CI 95%)
recorded in the settings conducted to compare the seabird interaction between the ‘pedra-bola’ longline (PBLL) and the vertical lines (VL).

Seabird bycatch in experimental trials
During the experimental trials the bycatch of five shearwaters (2 Scopoli’s, 2 Yelkouan and 1 Balearic) was recorded in the control ‘pedra-bola’ longline gear, corresponding to ~ 0.22 birds per
1000 hooks. The captures all occurred in early May, on two different trips (3 settings involved). In
all cases, the individuals caught were recovered dead. No birds were caught in the vertical
longlines.
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Paired trial comparison (‘pedra-bola’ longline vs. vertical lines) – fish catches
We found no significant difference in the catch rate of target fish species on the pedra-bola system (3.87 fish per 100 hooks) compared to the vertical longline system (3.23 fish per 100 hooks)
(p=0.86, Paired T-test; Fig. 41). We found no significant difference in the size of the main target fish
catch species– the Blackspot Seabream (Table 7, p= 0.13 Welch’s t-test).

Figure 41. Number of fish caught per 100 hooks set (mean + CI 95%) of
both all species together and only Blackspot Seabream in the catchcomparison between the ‘pedra-bola’ (PB; n = 14,471 hooks) and the vertical lines (VL; n = 1,458).

Table 7. Size (cm) of the Blackspot Seabream caught in both the ‘pedra-bola’ (PBDL) and the vertical lines
(VL) during the catch-comparison trial.
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Discussion
Understanding bycatch in the demersal longline fleet
The Task Force work in Spain provided the opportunity to gain a fine scale understanding of the
seabird bycatch issue in the demersal longline fishery of Catalonia. This work has shown the high
heterogeneity of the demersal longline fishery in the Western Mediterranean and enabled the
team to gain a clearer understanding of the fishing fleet and its relative risk for seabird bycatch.
We identified at least 45 vessels operating with demersal longlines in Catalonia (2016), of which
14 were typical medium-scale vessels, 6 were small-scale vessels with temporary license to fish
with the “pedra-bola” system, and 25 were small-scale vessels using the “palangrillo” system
(either exclusively or alternating with other gears). The number of small-scale artisanal vessels using demersal longline is not readily available from fishing statistics, though, and this should be
considered as a conservative estimate. This highlights how difficult it is to have a proper understanding of the demersal longline fishing effort in the region.
Between the two types of demersal longliners (medium and small scale) there appears to be a
difference in bycatch risk. The bycatch recorded by onboard observers in the medium-scale vessels was low. In fact only 6 bycatch events were observed during 2015-2016, despite significant
observation effort (81 trips), with an average bycatch rate of 0.03 seabirds per 1000 hooks, lower
than that reported on previous studies (e.g. 0.12 seabirds/1000 hooks; Cortés et al., 2017).

Bycaught Yellow-legged Gull (left) and Puffinus
Shearwater (right) in medium-scale fishery

64

Seabird Task Force: 2014-2017

This low bycatch rate may be due, in part, to the fact that the onboard monitoring was spread
across a full year in 2015– allowing the team to build a general picture of bycatch across seasons. It was not until 2016 that the team invested additional effort to intensively cover the months
of higher risk of bycatch (late April to June; Cortés et al., 2017). If the bycatch rate for mediumscale vessels were considered only for the peak period it would be significantly higher, 0.10 seabirds/1000 hooks.
Self-reported bycatch rates for the medium-scale vessels was also quite low (about 0.05 seabirds/1000 hooks), supporting the suggestion that bycatch risk is lower in these larger vessels. Nevertheless, occasional events of ‘mass-mortality’ do occur in the medium-scale demersal longliners, as reported by some fishermen during the whole study (at least 2 events involving 25 and
50 birds), as well as described by Cortés et al., (2017). Including a mass mortality event might inflate the bycatch rate, and these values need to be taken with care (Laneri et al., 2010). Fishermen with extensive experience on medium-scale vessels have the perception that this type of
events used to be far more frequent 15-25 years ago, when seabird catches of up to several hundreds of individuals occurred regularly (SEO/BirdLife 2014). Most fishermen believe that the problem is ‘not so relevant’ anymore, although the causes of such change are unclear.
In comparison, results from the small scale vessels using the self-reporting approach show an average rate of 2.74 seabirds/1000 hooks, almost 100 times higher than that observed onboard the
medium-scale vessels. Moreover, most birds caught were shearwaters (97.3%, n = 685 seabirds
reported), mainly the most threatened Puffinus (over half of the captures corresponded to Balearic Shearwaters). Fishermen also reported that 2017 had been a rather quiet year, meaning that
bycatch figures could be higher in other years (with events of 100 to 200 birds caught occurring
occasionally).

Self reported Balearic Shearwater in
artisanal small scale
fishery
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Live caught and released birds
One issue worth noting is that in the small scale fleet many birds were captured but then released alive, something that was regarded as unusual in previous studies, with rates below 1020% of birds captured alive (Laneri et al., 2010, Cortés et al., 2017). According to fishermen, the
number of dead birds would have been far higher if settings were not interrupted to release
hooked birds. On some occasions birds were caught and the whole line was cut, leaving several
birds entangled on the abandoned fishing line, which means that they would die sooner or later.
In many cases, however, the fishermen cut the line above the hook. The long-term survival of
hooked and live-released birds is likely to be low, but further studies are necessary for a proper
assessment (see Fig. 42).
When considering bycatch risk using attacks on baited hooks as a proxy measure for bycatch
(and actual bycatch from the self-reporting logbooks), there was high variability due to several
factors, among them season, type of vessel/gear configuration, setting time and the type of bait
used.

Seasonality– attack rates and captures
Attack rates and captures peaked from late April to June, particularly for the shearwaters. This
corresponds to the chick-rearing period of the small Puffinus shearwaters, when energy demands are at their highest, and these birds make extensive use of fisheries discards (Arcos & Oro
2002). For Scopoli’s Shearwater this coincides with the pre-laying, laying and incubation periods,
which is also a demanding period for birds (Reyes-González et al., in press).
For Scopoli’s, relatively high bycatch has also been reported as high later during the late breeding season, although most evidence comes south of our study area (García-Barcelona et al.,
2010, Laneri et al., 2010). Outside of the breeding period, low bycatch coincides with the migration of Scopoli’s and Balearic Shearwater into the Atlantic. In winter, the species remains more
coastal than in spring, and seems to largely forage on shoals of small-pelagic fish, paying less attention to discards (Arcos & Oro 2002). Finally, Yelkouan Shearwaters are present throughout the
year off the Catalan coast, but like the Balearic Shearwater, their use of discards is more intense
during the chick-rearing period.

Figure 42. A Balearic
Shearwater with scaring marks, presumably
from a previous bycatch and live release
event
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Fishing vessel and gear configuration
The type of vessels (medium vs small scale) and the gear configuration also had a strong influence on seabird bycatch risk. The larger vessels using the ‘pedra-bola’ system use fishing
grounds further offshore than those of small-scale artisanal vessels, where the more coastal Puffinus species are less abundant (Arcos et al., 2012). The medium-scale vessels also use line
weighting (e.g. when using ’pedra-bola’ system) and tend to set most hooks in darkness or nearsunrise, which reduces the bycatch risk. Moreover, during the day the fishing grounds of these
medium-scale vessels are shared with the larger trawling vessels, which provide far more attractive feeding opportunities to the shearwaters (Arcos & Oro 2002). This idea is consistent with the
fact that bycatch risk in medium-scale demersal longlines increases significantly when trawlers
are not operating (i.e. during weekends and moratoria; Laneri et al., 2010, Soriano-Redondo et
al., 2016).
The configuration of small-scale artisanal vessels includes gear that has the slowest sink rates,
and in some configurations baited hooks remain near the surface for around 3 minutes, accessible at distances over 400m from the stern of the vessel. In the gear configurations with weights
there was a lower bycatch risk, although as the spacing of weights was far apart along the line
sink rate for many hooks was still slow (cf. Cortés et al., 2017).

Time of day
Bycatch risk was highest either at dawn (according to observers data) or in the early hours of the
day (according to self-reporting data), with lower risk during sunset and at night. This is consistent
with the predominantly diurnal and crepuscular activity of the shearwaters (Meier et al., 2015,
Reyes-González et al. in press), and coincides with results from preceding studies (e.g. Belda &
Sánchez 2001, Cortés et al., 2017). The reduction of bycatch risk during the main daylight hours
might be due to the peak activity of trawlers, which would concentrate most of the seabirds in
the fishing areas around these vessels rather than the demersal longliners.

Bycaught shearwaters of three different species: Scopoli’s (largest),
Yelkouan and Balearic Shearwaters
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Although night setting showed a reduced bycatch risk, 15 bycatch events were reported at
night (10.3% of all nocturnal settings) and involved 66 shearwaters of all three species. Some of
these events might have occurred close to sunrise, however some events also occurred in the
middle of the night. No clear relationship was found with the moon phase and bycatch (e.g. a
full moon providing more light), with birds being caught in all situations from full to new moon.
Night bycatch was also described as important by Laneri et al. (2010), being the time period of
maximum risk for Scopoli’s Shearwaters when trawlers were operating. The use of deck lighting
should be investigated.

Bait type
The use of small pelagic fish such as Sardine and Anchovy produced the highest risk of seabird
bycatch, particularly with the shearwaters, although there were also some captures of birds
when cephalopods (e.g. octopus) were used as bait (Fig. 43). When fishermen used other types
of bait, particularly invertebrates such as crabs, shrimp or worms, there was no bycatch recorded (Fig. 43) . Special consideration is needed to the use of Sandeel a typical forage fish that is
traditionally used by the fishermen as live bait, which also did not result in any bycatch recorded.
The sample was small (14 settings), but still this looks to an interesting venue for bird bycatch reductions to explore in the future.

Figure 43. Examples of
bait used: Shrimps
(top), sardines and octopus (bottom)
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Bycatch estimates and conservation implications
We considered bycatch from the medium-scale and the small-scale vessels separately.
The medium-scale vessels were found to capture an average of 2 birds per vessel (based on self
reporting data) during the peak bycatch season. With these rates, and considering 14 vessels
working during the peak season, we estimate that 28 shearwaters could be caught during this
period. A similar or slightly higher result would be obtained considering the bycatch rates estimated from the observer data. Considering the existing mass mortality events, an estimated
minimum of 50-100 birds could be captured by these vessels every year during the peak season.
For the small-scale artisanal vessels, each vessel caught an average of 55 shearwaters during
the peak season. Assuming that at least 20 of the 31 ‘small scale artisanal’ vessels identified in
the Catalan coast were operating with bottom longlines during the peak season, this would add
up to 1,100 shearwaters. Given the percentages obtained from the self-reporting logbooks, this
could involve at least 622 Balearic, 527 Yelkouan and 50 Scopoli’s Shearwaters. As almost 60% of
the birds caught by the small-scale vessels were released alive, the above estimates could be
halved (i.e. about 500 shearwaters caught and not released alive). However, it is likely that most
of these live-caught and released birds have low survival probabilities, although this deserves
further investigation.
Between both the small-scale artisanal and medium-scale vessels at least 1200 shearwaters
could be caught every year along the Catalan coast between April-June.
The population implications of these estimates could be severe, and are consistent with current
data on demography and population trends. The most alarming case is the Balearic Shearwater, whose breeding population is estimated at 3,000 breeding pairs (BirdLife International 2017).
The species shows a steady decline of 14% per year, largely due to low adult survival, and at this
rate would become extinct in about 60 years or less (Genovart et al. 2016). According to Genovart et al., (2016), at least 45% of the adult mortality is due to bycatch, something that the present study supports. The same study estimated that the Balearic Shearwater population could
only cope with an ‘added’ mortality of 100 birds annually, in order to keep a demographic equilibrium.
The bycatch of the Balearic Shearwater at other times and locations also needs to be considered (e.g. outside of Catalonia & in other seasons and during Atlantic migration). Bycatch by
purse-seiners and demersal longliners has also been reported for example from Portugal during
summer (Oliveira et al., 2016). The situation for the Yelkouan Shearwater is similar, although a
larger population size might delay the time to extinction (Gaudard 2017). As a more pelagic
species (Arcos et al., 2012) Scopoli’s Shearwater overlaps more with the vessels with lower bycatch risk.

69

Seabird Task Force: 2014-2017

Mitigation measures
Ultimately the Task Force aimed to develop solutions to minimise seabird bycatch by demersal
longliners in Catalonia. Previous work in the Spanish Mediterranean by SEO/BirdLife (Sánchez &
Belda 2003) and the University of Barcelona (J. González-Solís & V. Cortés com. pers.) had already examined the potential of ‘standard’ mitigation measures for this fishery, including tori
lines, changes to line weights, the use of artificial baits and night setting. The team added to this
the detailed understanding of the bycatch issue gained from working with fishermen throughout
this project. Based on this understanding a novel mitigation approach for the region was
adapted and tested onboard, namely the ‘Chilean vertical line system’ (Moreno et al., 2006,
2007). Although the Task Force focused on developing and testing this system the potential of all
these mitigation measures to work as a ‘toolbox’ needs to be considered.

Tori lines 2 This is one of the most common types of mitigation gear applied to longline and trawl
vessels to scare birds from approaching the high risk areas (e.g. Set hooks or trawl beams). In this
specific fishery, tori lines were regarded as relatively ineffective, given the low vessel speed during setting (tori lines would not obtain sufficient aerial extent cf. SEO/BirdLife 2001, J. GonzálezSolís & V. Cortés com. pers.).

Line weighting3 involves changing the load, position and frequency of weights along the line.
Usually the ‘pedra-bola’ system uses heavier weights (around 2-3 kg) at around 100 m intervals,
while the small-scale vessels use smaller weights (around 1 kg or even smaller) separated by distances of several hundreds of metres (cf. Cortés et al., 2017). Line weighting was an important
factor on bycatch levels. However, gear configuration requires future work to identify how to incorporate the best operation as a mitigation measure for the fleet.

Night setting4 involves deploying hooks under darkness when seabirds are less active and has
been proposed by some authors as the most practical mitigation measure for demersal longliners in the Mediterranean (Sánchez & Belda 2003, Cortés et al., 2017). However, bycatch also
does occur at night, and in some studies it even reached its peak at that time (Laneri et al.,
2010). Here we obtained lower levels of bycatch at night, but it was still of some concern: the self
-reporting data showed 15 night bycatch events (10.3% of total night settings), involving 66 birds.
Therefore, night setting should be considered as a good mitigation measure, but may need to
be used in combination with other tools. Furthermore fishermen may not be willing to adapt their
fishing practices, night setting might affect target fish species, and this measure could be difficult
to monitor and enforce.

Vertical longline The ‘vertical line system’ was considered as a promising approach, since it
was successfully implemented in Chile (in substitution of a version of the ‘pedra-bola’ system)
and largely contributed to reduce seabird bycatch there (Moreno et al., 2006, Moreno et al.,
2007, Robertson et al., 2014). The simple prototype developed and tested in this study was found
to operate with considerable success (fast sink rate, no birds attacking or caught, no difference
in fish catch per hook), although further adaptation of fishing gear is
needed.

2,3,4

ACAP factsheets with further information on standard mitigation measures for this fishery type can be found here :http://www.birdlife.org/bycatch
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Limitations of vertical longline mitigation
The trials of the vertical longline as a mitigation measure showed promise, however as a fishing
gear there were some important limitations which will require further investigation, adapation
and testing. These include:

•

Vertical longline fishing gear were more easily displaced along the seafloor when exposed
to strong currents in comparison to the normal ‘pedra-bola’ system. This could negatively
affect the fish catches. Floats were reduced in size and weights were increased although
some drift was still observed.

•

The setting and hauling of the vertical longline gear is much slower than the normal ‘pedrabola’ system. The time needed for setting the same number of hooks was much longer in
the vertical longline system, which would result in significant increase in time and cost for
fishermen. Further work is needed to modify the vertical longline system so that setting and
hauling can occur much faster and it can be a comparable method to the ‘pedra-bola’

Need for a mitigation toolbox
Within the context of what is now known about the complex demersal longline fishery, the team
now considers it unlikely that a single mitigation measure will solve the seabird bycatch problem
on its own. The onboard observers data and the self-reporting information has provided clues as
to how the fishery works, and when and why bycatch is higher. This, along with the results of the
mitigation trials, should be the starting point to further refine a toolbox of measures to minimize
bycatch, which could be offered to fishermen to choose alone or in combination. Among them,
it is important to consider night setting, the use of crabs and worms as bait (or even live
Sandeel), and/or avoid certain periods/areas/configurations. Future work should be directed towards the investigation of all these options.

Medium-scale fishermen hauling the vertical longline prototype into their vessel.
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Additional factors for consideration
Collaborative approach with fishermen
Overall, the medium-scale fishermen were very collaborative with the Task Force and the
onboard observer work. Initially, during the observers’ onboard trips, there was relatively little interest in our work, as fishermen did not perceive seabird bycatch as an important issue, although
they were supportive of collaborating. Interestingly, some of the most experienced fishermen reported high levels of seabird bycatch (mainly of shearwaters) about 15-20 years ago, with events
of up to 1000 or more birds in a single line. However, for reasons that are not clear, these levels of
bycatch apparently do not occur anymore in this fishery. The fishermen participating in the trials
of the vertical longline system were keen to collaborate and build and test the different gear,
providing useful input in how to make the gear for efficient for fish catches.
On the other hand, the small-scale artisanal fishermen were enthusiastic to help with the selfreporting and were easily involved in the discussions about how to minimize the problem. This is
predominantly because seabird bycatch was seen as impacting their fishing (many of the bycatch events resulted in the fishermen stopping their activity and returning to port without any
fish).

Data collection
The two monitoring methods indicate the need for comprehensive and systematic bycatch
monitoring of both the small and medium-scale fleets in Catalonia, Spain and across the Mediterranean. It also demonstrates the strengths and weaknesses of each approach, which should
be considered when undertaking future monitoring work. Onboard observers provide a firsthand view of the problem and ensures standardised and reliable data is collected. The downside to this approach is that it requires a significant effort, as bycatch events can be irregular
(many settings without bycatch punctuated by a few bycatch events usually involving many
birds) and data acquired on one vessel can be difficult to extrapolate to the rest of the fleet
without additional effort information (Laneri et al. 2010).
The self-reporting method allowed for data to be collected on both the small scale artisanal
fleet and the medium-scale demersal longliners. Additional advantages included the collection
of a much larger dataset (effort and bycatch) by a larger number of vessels. Furthermore the log
book provided an outreach opportunity to communicate on the issue and increase fishermen’s
awareness. The potential disadvantages are that dedicated staff are still needed to ensure that
data is being collected and to maintain fishermen engagement, and most importantly that it is
difficult to monitor the accuracy of reported bycatch.
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The role of Special Protection Areas (SPAs)
Spain recently extended its Natura 2000 network into the marine environment, which included
39 new SPAs (covering about 5% of the Spanish waters; Arcos et al., 2016, Ramírez et al., 2017;
Fig. 44). This work was based on the marine Important Bird Areas (IBAs) identification work conducted by SEO/BirdLife previously (Arcos et al. 2009), and should cover the most important foraging grounds for the three Mediterranean shearwaters in the region, with particular attention
paid to the Balearic Shearwater. These areas received particular attention from this project, as
well as a new candidate SPA in the central-north coast of Catalonia (Arenys de Mar to Blanes
ports). Bycatch proved to be particularly important in the latter area, thus confirming the need
to include this area in the Natura 2000 network and provide effective fisheries management.
A new EU-funded LIFE IP INTEMARES Project, led by Fundación Biodiversidad and with other five
partners, was launched in 2017 with the aim of consolidating the Natura 2000 network in Spain.
This project intends to develop the management plans of the SPAs, where particular effort
should be put to address bycatch. Moreover, the project seeks to investigate participative and
governance models for the development and implementation of these plans, and this poses a
unique opportunity to find the implication of the fishermen on this management. Information
collected by the Seabird Task Force will be used to inform this new project in which SEO/BirdLife
is involved.

Figure 44. Marine Special Protection Areas for Birds (SPAs), part of the
Natura 2000 network (Special Protection Areas for Birds) and overlap
with marine Important Bird and Biodiversity Areas (IBAs). Red star indicates the area of search for a new IBA/SPA
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Recommendations & future work needs
The Task Force team has made significant progress in understanding and tackling the issue of
seabird bycatch in the demersal longline fishery in Catalonia. It has also made clearer the necessary future steps to ensure that this issue is effectively dealt with in relation to technical solutions and national and regional policy.
•

Continue working with the participating fishermen on the refinement of the vertical line
system.

•

Develop and test the toolbox of possible mitigation measures to be applied by the fishermen.

•

Extend this work to other regions within Spain and beyond, to cover the whole range of
the shearwaters affected by bycatch, particularly the threatened Balearic and Yelkouan
Shearwaters. Use the self-reporting approach first to acquire preliminary data and then invest in onboard observer work to refine information when and wherever appropriate.

•

Further work is necessary to understand the fate of live-hooked birds and develop bestpractice rescue protocols to maximize the survival likelihood of these birds.

•

Work with the Catalan and Spanish administrations using the project findings to get them
involved in the problem and in the search of solutions. The SPAs provide an ideal opportunity to start working at the local scale, during the development of the site management
plans.

•

Working towards the adoption of a Spanish plan of action to minimize seabird bycatch, to
transpose its European counterpart. The Spanish Ministry of Agriculture, Fisheries, Food and
Environment (MAPAMA) has already announced its intention to develop such a plan.

•

Consider other methods for the toolbox, including the NISURI fast setter.
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Annex 1. Lietuvos santrauka
Atsitiktinis, netikslinis ir nepageidaujamas jūros paukščių ir kitų gyvūnų sugavimas reguliarios žvejybos metu
yra vadinamas priegauda. Jau ne paslaptis, kad jūros paukščių priegauda žvejybiniuose tinkluose yra
viena iš pagrindinių gamtosauginių problemų pasaulyje. Apie 700 000 jūros paukščių kasmet pasaulyje
žūva naudojamose žvejybos priemonėse, tokiose kaip statomi ˛iauniniai tinklai ir ūdos (ilga virvė/ valas, prie
kurios pririšti kabliukai su jauku). Baltijos jūroje kasmet statomuose žiauniniuose tinklaičiuose žūva apie 76
000 jūros paukščių. Modifikavus atskiras ˛vejybos priemones kaip pavyzd˛iui, ūdas ir tralus, įmanoma
sumažinti netikslingai žūvančių paukščių skaičių, tačiau iki šiol nėra sukurta efektyvių priemonių,
sumažinančių žūvančių paukščių gausumą statomuosiuose ˛iauniniuose tinkluose.
Segre fondo (Fondation Segré) dėka 2014 metais buvo sukurta jūros paukščių darbinė grupė, kurios tikslas
suma˛inti Europos vandenyse žvejybos metu žūstančių paukščių gausumą. Nuo pirmųjų dienų Lietuvos
ornitolog7 draugijos ekspertai dalyvavo grupės veikloje bei pradėjo intensyviai bendradarbiauti su ˛vejais,
žvejų asociacijomis ir žuvininkystės sektoriaus priežiūros tarnybomis. Lietuvoje pagrindinis dėmesys buvo
skirtas žiauninius tinklus naudojančiam žvejybos sektoriui. ˇinoma, kad Lietuvoje žiauninių tinklų žvejybos
metu į tinklus įkliūna ir žūva nuodėgulės, ledinės antys, rudakakliai narai, laibasnapiai narūnėliai ir kiti jūros
paukščiai. Nardydami jūros paukščiai, besimaitinantys tiek jūriniais moliuskais, tiek ˛uvimi, po vandeniu
nepastebi tinklų ir į juos įkliūna.
Pagrindinė Lietuvos ekspertų veikla Segre fondo projekto rėmuose buvo paukščių priegaudos įvertinimas ir
geriausių statomųjų žiauninių tinklų modifikacijų paieška, siekiant suma˛inti paukčių priegaudą. Dirbant
kartu su Lietuvos priekrantės žvejais per du sezonus pavyko sėkmingai iš bandyti modifikuotus padidinto
matomumo ˛iauninius tinklus. Tinklų matomumas po vandeniu buvo padidintas ant standartinių menkėms
gaudyti skirtų žiauninių tinklų kas 4 metrus pritvirtinus med˛iaginių juodos ir baltos spalvos 60 x 60 cm
kvadratų. Tinklų bandymai vyko įprastinėmis žvejybos sąlygomis, kiekvienam ˛vejui suteikiant nuo 3 iki 10
modifikuotų tinklų ir tokį patį skaičių įprastų/kontrolinių tinklų. Žvejai, mesdami įprastus tinklus, u˛mesdavo ir
modifikuotus. I bandomųjų ir kontrolinių tinklų buvo renkama informacija apie žuvies sugavimus ir
paukščių priegaudą. Kartu su žvejais plaukdavo lauko tyrėjai, kurie registruodavo sugaunamų ˛uvų laimikį ir
žuvusių paukščių skaičių atskiruose tinkluose. Žvejai buvo apmokyti ir patys surašyti duomenis į apskaitų
formas ir pateikti Lietuvos ornitologų draugijai. Paukščių priegaudos duomenys buvo renkami 2015-2016 ir
2016-2017 metų žiemos sezonais nuo lapkričio iki balandžio mėnesių iš žvejų, kurie naudojo modifikuotus
tinklus bei iš žvejų, kurie savanoriškai pateikė duomenis apie paukščių priegaudą. Priegaudos vertinimas
buvo atliktas tik ma˛iesiems laivams iki 8 metrų ilgio jūros priekrantėje, panaudojant ir ˛uvininkystės tarnybos
renkamus ˛vejybos intensyvumo priekrantėje duomenis. Paukščių priegauda buvo įvertinta skirtingo
akytumo tinklams, nes Lietuvos priekrantėje stintoms gaudyti yra naudojami 17-18 mm akies dyd˛io tinklai,
tuo tarpu menkės gaudomos 50-55 mm akies dyd˛io tinklais. Paukščių priegaudos mąstai pagal bendrą
žvejybos intensyvumą atskirais metais buvo įvertinti visoms žvejybos įmonėms. Be to, tinklų efektyvumo
analizės metu buvo palygintas modifikuotais ir įprastais tinklais sugautas ˛uvies kiekis bei netikslinė paukščių
priegauda.

nuotraukos Julius Morkūnas
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Vertinant paukščių priegaudą Lietuvoje priekrantėje, per du žiemos sezonus, iš 9 žvejų kurie naudoja mažus
iki 8 m ilgio laivais įprastos žvejybos metu tinkluose ˛uvo 48 ledinės antys, 23 nuodėgulės, 6 juodosios antys,
3 ausuotieji kragai, 2 rudakakliai narai, 2 juodakakliai narai ir 1 laibasnapis narūnėlis. Perskaičiavus
priegaudos mastus visoms mažus laivus naudojančioms priekrantės įmonėms buvo nustatyta, kad
menkiniuose tinkluose priegaudos buvo daugiau nei stintiniuose. Per 2015-2016 metų žiemą menkiniuose
tinkluose galėjo žūti 1,468 jūros paukščio vienam kilometrui ˛vejybinio tinklo per dieną (toliau - km/dieną) ir
stintiniuose - 0,195 paukščio/km/dieną, tuo tarpu 2016-2017 metų žiemą menkiniuose tinkluose galėjo žūti
0,254 paukščio/km/dieną, stintiniuose tinkluose - 0,195 paukščio/km/dieną. Nuodėgulės retai įkliūdavo į
stintinius tinklus, bet dažniau būdavo sugaunamos menkiniais tinklais. Bendras paukščių priegaudos mastas
naudojant mažas iki 8 m ilgio laivus buvo 1154 ir 882 paukščiai atitinkamai 2015-2016 ir 2016-2017 metų
žiemomis. Pateikiamas įvertinimas, kad menkiniai tinklai yra pavojingesni paukščiams negu stintiniai tinklai.
Bandymų su modifikuotais ir įprastais tinklais metu buvo nustatyta 89 paukščių faktinė priegauda.
Da˛niausios ˛uvusios rūšys buvo nuodėgulė, ledinė antis, juodoji antis ir rudakaliai narai. Deja, bet nebuvo
nustatyta statistikai reikmingo skirtumo tarp modifikuotų ir įprastų tinklų, nors tendencija, kad paukščių
žuvo mažiau modifikuotuose tinkluose buvo stebima, nes apie trečdaliu mažiau paukščių buvo sugauta
modifikuotuose tinkluose. Žuvų sugavimai modifikuotuose tinkluose buvo didesni nei įprastuose. Buvo
nustatyta, kad žymiai didesnė tikimybė paukščių priegaudai yra priekrantėje ties Kuršių nerija (0,269
paukščio/km/dieną) nei žemyninėje dalyje (0,093 paukščio/km/dieną).
Nuodėgulėms ir ledinėms antims - pagrindinėms rūšims, žūvančiose statomuosiuose tinklaičiuose Lietuvoje –
įvertinta priegauda gali daryti stiprų neigiamą poveikį jų populiacijoms, dėl ko jos ir išlieka IUCN
Raudonosios knygos sąrašuose. Yra sudėtinga įvertinti visos Lietuvos priekrantės žvejybos pramonės įtaką
paukščių priegaudai, nes reikia nuodugnesnių tyrimų ir stebėjimų žvejų laivuose bei geresnių paukščių
pasiskirstymo priekrantėje tyrimų.
Mūsų tyrimo metu gauti rezultatai patvirtino ankščiau prieš 15 metų aprašytus rezultatus, kad ˛ymiai
pavojingesni yra didesnio akytumo menkiniai tinklai. Tyrimas atskleidė, kad žymiai pavojingesnės žvejybos
paukščių atžvilgiu yra Kuršių nerijos priekrantė, kur iuo metu ˛iemoja did˛ioji dalis Lietuvoje žiemojančių
jūrinių paukščių. Ateityje būtina atlikti daugiau ir įvairesnių bandymų, norint su˛inoti apie po vandeniu nuo
tinklų paukščius atbaidančius veiksnius, nes mūsų tyrimai neparodė statistiškai reikšmingo skirtumo tarp
modifikuotų tinklų ir įprastų.

nuotraukos
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Annex 2. Resumen Español
El presente informe describe el trabajo de BirdLife International para abordar el problema de las capturas
accidentales de aves marinas en aguas Europeas, mediante la creación del Grupo de Trabajo de Aves
Marinas (o Seabird Task Force, STF). Su puesta en marcha ha sido posible gracias a la Fondation Segré,
que ha financiado durante casi tres años (2014-2017) un proyecto coordinado por la oficina de BirdLife en
Europa y Asia Central, y que se ha desarrollado sobre el terreno en Lituania (LOD) y en España (SEO/
BirdLife). Se trata de seguir el modelo ya desarrollado por el Grupo de Trabajo de Albatros o Albatros Task
Force (ATF) de BirdLife International en otras regiones del planeta. Este modelo se basa en la colaboración
con el sector pesquero para evaluar el problema de las capturas accidentales y buscar soluciones que
surjan de la experiencia combinada (y sean del agrado) de todos los actores interesados.
En España, el trabajo se ha centrado en el litoral catalán, donde la captura accidental de pardelas en
palangres demersales es particularmente preocupante, quedando enganchadas al lanzarse a capturas
los anzuelos cebados durante el calado de las líneas. En esta zona se solapan las áreas de distribución de
las tres especies de pardelas mediterráneas, la Balear Puffinus mauretanicus (endémica de Balears y catalogada como En Peligro Crítico a nivel global), la mediterránea Puffinus yelkouan (Vulnerable) y la cenicienta Calonectris diomedea, y es una de las zonas identificadas como de especial riesgo para estas especies.
El trabajo se ha desarrollado en distintas fases: (1) contactos iniciales con el sector y caracterización inicial
de la flota de palangre demersal en Catalunya; (2) embarque de observadores para conocer mejor esta
modalidad de pesca y poder evaluar la incidencia de capturas accidentales, así como los factores que
las propician; (3) reparto de cuadernos de recogida de datos para que los propios pescadores puedan
contribuir a caracterizar el problema; y (4) desarrollo y puesta a prueba de medidas de mitigación.
Los resultados confirman una elevada ocurrencia de capturas accidentales de pardelas en la flota de
palangre demersal catalana, principalmente entre finales de abril y finales de junio. Esto es especialmente cierto para las barcas de tipo artesanal, registradas como “artes menores”, que operan con la modalidad de “palangrillo” en aguas relativamente costeras. Por su parte, las barcas registradas como de palangre demersal, que usan el sistema “piedra-bola” y pescan generalmente cerca del talud continental,
registraron menos capturas. En los embarques de observadores, que se llevaron a cabo con este último
tipo de barcas, se detectaron pocas capturas (6 aves en un total de 81 salidas repartidas a lo largo de
todo el año, con una tasa estimada de 0,031 aves/1000 anzuelos). Sin embargo, los cuadernos integraron
ambas modalidades, y arrojaron una tasa conjunta de 1,88 aves/1000 anzuelos (685 aves capturadas en
2017 durante la época de mayor riesgo, entre finales de abril y finales de junio). Considerando solamente
el palangrillo, la tasa subitía a 2,75 aves/1000 anzuelos. Las pardelas fueron las más afectadas, con 667
aves registradas mediante los cuadernos, mayoritariamente baleares y mediterráneas. De éstas, cerca de
la mitad se capturaron vivas y se devolvieron al mar, aunque sus probabilidades de supervivencia una vez
liberadas se desconocen. Tanto el trabajo de observadores como los cuadernos permitieron evaluar distintos factores que propiciarían las capturas accidentales: las probabilidades de captura son mayores
cuando se cala de día, y son particularmente elevadas cuando se usa pescado (principalmente sardina
y boquerón) como cebo. El uso de pesos en la línea reduce el riesgo de captura en palangrillo, pero aún
así la incidencia es elevada.
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En cuanto a medidas de mitigación, se probó la viabilidad de implementar un sistema de palangre distinto, el llamado “palangre chileno”, consistente en líneas verticales. Este tipo de palangre permite calar
estando la barca parada, y con tasas de hundimiento muy rápidas, lo que impide a las aves acceder a
los anzuelos cebados. Los resultados muestran una tasa similar de captura de pescado entre líneas verticales y palangre de piedra-bola, a la vez que efectivamente el riesgo de capturas accidentales de aves
prácticamente desaparece. Sin embargo, es necesario seguir trabajando en mejorar el sistema para que
sea eficaz, ya que por ahora se tarda mucho más tiempo en calar el mismo número de anzuelos con el
palangre vertical.
En vista de los resultados obtenidos durante el estudio, se estima que más de 1100 pardelas caerían accidentalmente en líneas de palangre demersal cada año en la zona durante el pico primaveral, a lo que
deberían sumarse capturas fuera de este periodo, en otras regiones y en otras artes. La mitad de estas
capturas serían liberadas vivas, pero su supervivencia es cuestionable y debería ser estudiada. Por otro
lado, esta estima debe considerarse muy conservadora, aunque se los datos de esfuerzo pesquero son
inciertos y pueden afectarla notablemente; para la estima se ha considerado que 45 barcas de palangre
demersal operan en Catalunya, 25 de ellas con palangrillo.
El sector se ha mostrado muy colaborativo, lo que ofrece esperanzas para minimizar el problema, que
actualmente pone en especial situación de riesgo a la pardela balear. Las líneas verticales representan
una posible solución, pero dada la complejidad de la flota, es probable que finalmente se deba optar
por ofrecer un “kit” de posibles soluciones entre las que elegir: calar de noche, calar con cebos poco
atractivos para las aves (como cangrejos), usar líneas verticales, etc.
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