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A B S T R A C T   

Large Procellariiformes (albatrosses and petrels) constitute a highly threatened group of birds, for which bycatch 
in fisheries is the most prevalent threat. At-sea intentional killing and post-capture, handling-related injuries, 
remain poorly understood menaces. Here, we report fishermen off southern Brazil trying to reduce bait depre-
dation in pole-and-line and handlining fisheries by hitting birds with a metal piece attached to a pole-and-line on 
four occasions. Fishermen also mutilated or killed birds caught alive on the lines (aggressive handling). In 
addition, we present a compilation of records of Procellariiformes with bill mutilations across the southwest 
Atlantic Ocean. Related to the intentional killing events, 16 birds of four species (two globally threatened) were 
recorded dead (n = 13) or injured (n = 3) with head trauma, broken limbs, wounds or bill mutilation. Obser-
vations spanning 1999–2019 across the waters of Brazil, Uruguay and Argentina totalize 46 Procellariiformes of 
eight species (four globally threatened) recorded with bill mutilations (29 alive and 17 dead). Mutilations were 
likely caused by aggressive handling of birds caught alive, potentially in Brazilian hook-and-line fisheries or in 
demersal and pelagic longline fisheries across the southwest Atlantic. Observations of deliberate killing from 
multiple vessels and the recurrent records of mutilated birds suggest those practices represent pervasive but 
largely undocumented threats to seabirds and could complicate the detection of fishery-related population ef-
fects. Coordinated actions by international bodies and national authorities are urgently needed to address this 
threat, including increasing at-sea observation, enforcement actions and campaigns targeting better handling 
practices among fishermen.   

1. Introduction 

Bycatch in fisheries is one of the main causes of global population 
declines of air-breathing marine megafauna such as marine mammals, 
sea turtles and seabirds (Lewison et al., 2014, 2004). Despite the 

improvement in the last decades in understanding and mitigating the 
direct bycatch mortality (Gilman et al., 2005; Jiménez et al., 2020; 
Moore et al., 2009; Senko et al., 2014), post-capture sublethal effects 
and mortalities have received less attention (Phillips and Wood, 2020; 
Wilson et al., 2014; Zollett and Swimmer, 2019). Likewise, at-sea 
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intentional killing of air-breathing marine vertebrates for human con-
sumption, for baiting or for reducing disturbance during fishing opera-
tions (Bugoni et al., 2008b; Kemper et al., 2005; Machado et al., 2016; 
Mintzer et al., 2018) remains largely undocumented and poorly under-
stood threats. 

Seabirds are a highly threatened group of birds particularly impacted 
by fisheries bycatch, notably large Procellariiformes such as albatrosses 
and large petrels (Phillips et al., 2016; Dias et al., 2019). However, like 
other marine megafauna, intentional killing and injuring of birds at sea 
and post-capture, handling-related, injuries and mortalities represent 
major knowledge gaps and current research priorities (Lewison et al., 
2012; Phillips et al., 2016). 

Historically, albatrosses and petrels were caught at sea for human 
consumption, or shot from vessels for sport, food, or scientific purposes 
(Phillips et al., 2016). More recently, information on intentional killing 
has been limited to catches for food, including waved albatrosses 
(Phoebastria irrorata) caught by Peruvian artisanal fishers (Alfaro-shi-
gueto et al., 2016), white-chinned petrels (Procellaria aequinoctialis) by 
Angolan fishermen (Petersen et al., 2007), and black-browed albatrosses 
(Thalassarche melanophris) by the crew of jigging vessels operating on 
the southern Patagonian Shelf (Reid et al., 2006). In addition, inten-
tional killing of seabirds to reduce depredation in hook-and-line fish-
eries has been observed off Brazil (Bugoni et al., 2008b). Seabirds can 
also die as result of severe injuries from poor handling practices or being 
deliberately killed after been caught alive on the lines (ACAP, 2013; 
Bugoni et al., 2008b; Moreno et al., 2006; Zollett and Swimmer, 2019), 
which we refer to as ‘aggressive handling’. 

At-sea intentional killing and aggressive handling of birds caught 
alive remains largely undocumented because when observers are on 
board such practices are likely to cease (Phillips et al., 2016). Conse-
quently, this unaccounted mortality can complicate both the assessment 
of population effects of these impacts and linking them to fisheries 
(Komoroske and Lewison, 2015). Furthermore, the lack of evidence for 
this potential threat is a barrier for identifying target fleets to improve 
monitoring and implementation of management actions (Zollett and 
Swimmer, 2019). 

Here, we present evidence of at-sea intentional killing and extensive 
aggressive handling of albatrosses and petrels in hook and line fisheries 
in the southwestern Atlantic Ocean, a foraging hotspot for globally 
threatened albatrosses and petrels (Carneiro et al., 2020). We discuss the 
potential extent and the conservation implications of this largely un-
documented threat, and suggest measures to tackle it in the south-
western Atlantic Ocean and elsewhere. 

2. Methods 

2.1. On-board observations of intentional killing and aggressive handling 

In February 2006, direct observations of intentional killing and 
aggressive handling of albatrosses and petrels were conducted oppor-
tunistically on four different days along a ~2-weeks fishing trip. Ob-
servations were conducted by a scientific observer, from the deck of a 26 
m pelagic longline vessel that approached pole-and-line and handline 
fishing vessels next to a moored buoy off southern Brazil (33◦57′S; 
52◦26′W). The number of vessels simultaneously fishing next to the 
moored buoy during the period of direct observations varied from 4 to 
10. The vessels used live bait to target tuna species and attracted large 
numbers of seabirds, mostly Cory’s shearwaters (Calonectris borealis), 
Cape Verde shearwaters (Calonectris edwardsii) and great shearwaters 
(Ardenna gravis), and also spectacled petrels (Procellaria conspicillata) 
and Atlantic yellow-nosed albatrosses (Thalassarche chlororhynchos). 
Fishermen were repeatedly observed trying to reduce live bait depre-
dation by hitting the birds with a metal piece attached to a pole-and-line, 
or other poles (e.g. bamboo sticks) also used for fishing, and also killing 
birds caught alive in the lines (aggressive handling). All observations 
were conducted with the aid of a 10 × 50 binocular, under calm seas and 

good weather conditions (Fig. 1), opportunistically, whenever fishing 
activities occurred in nearby vessels. Aggressive handling was also 
recorded on the vessel on which the observer was working. Injured or 
dead seabirds seen in the vicinity of those vessels were hauled on-board 
using a cast net (Bugoni et al., 2008c) or dipnet. Injured birds were also 
recorded among albatrosses and petrels (foraging around the vessel) 
hauled on board for research on three occasions in February and one in 
June 2006 in the same area. Each bird was identified, photographed, 
and notations were made on the description of the injuries and condition 
of the bird. 

The vessels belong to southeastern Brazilian small-scale fisheries, so 
called ‘Itaipava fleet’, composed by around 500 vessels, poorly regu-
lated, which deploy a variety of hooks-and-line gears in pelagic water of 
the southwest Atlantic Ocean, from 18◦S to 35◦S. Further details about 
this fleet, including gear configurations, operational standards and 
bycatch rates are provided by Bugoni et al. (2008c). 

2.2. Review of observations of bill-mutilated Procellariiformes 

We compiled information gathered by Albatross Task Force in-
structors, distributed across seven countries (Namibia, South Africa, 
Brazil, Uruguay, Argentina, Chile, and Peru), which had comparable 
seabird expertise and at-sea effort over the last 10 years (BirdLife In-
ternational, 2017), for records of albatrosses and petrels with mutilated 
bills. In addition, we contacted researchers working on seabirds in those 
same regions for complementary records. We recorded the species 
observed, age class (immature or adult) based on plumage and bill 
colouration from photographs when available, whether it was alive or 
dead, observed at sea or beached, date, location, and whether the record 
was documented (photographed). 

We categorized mutilations into three categories: upper mandible 
only, lower mandible only, or both mandibles. The difference in the 
frequency of mutilations of the upper mandible compared to mutilations 
of lower or both mandibles was tested using a χ2 test with Yates 
correction with 95% significance level, using the software BioEstat 
(Ayres et al., 2007). From photographs, when available, we estimated 
the degree of mutilation as percentage of bill length based on the known 
culmen length for each species (Fig. A1 and Table A1) using the software 
ImageJ (Schneider et al., 2012). For methodological details, see Ap-
pendix A. 

3. Results 

3.1. Observations of intentional killing and aggressive handling 

Sixteen seabirds of four species, including two that are formally 
threatened were found dead (n = 13) or injured (n = 3) as result of 
intentional killing or aggressive handling, of which 13 were hauled on- 
board near the pole-and-line and handlining vessels and three were 
killed or injured on the vessel on which the observer was working. Those 
killed included three great shearwaters, three spectacled petrels 
(Vulnerable), two Atlantic yellow-nosed albatrosses (Endangered) and 
one Cory’s shearwater. In addition, four dead unidentified shearwaters 
were observed floating on the sea surface but could not be retrieved for 
examination. Dead birds showed signs of head trauma, broken necks, 
bill mutilations and body wounds, including multiple injuries; and the 
three great shearwaters that were still alive had broken legs, body/wing 
wounds or scars (Fig. 2 and Table B1). 

3.2. Records of albatrosses and petrels with bill mutilations 

From 1999 to 2019, 46 seabirds of eight species were recorded with 
bill mutilations, including four species that are formally listed as 
threatened. These comprised four albatross species, including 33 black- 
browed albatrosses, three northern royal albatrosses (Diomedea sanfordi, 
Endangered), two southern royal albatrosses (D. epomophora, 
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Vulnerable), one Atlantic yellow-nosed albatross (Endangered) and one 
unidentified mollymawk (Thalassarche sp.). In addition, were also 
recorded four petrel species, comprising three southern giant petrels 
(Macronectes giganteus), one spectacled petrel (Endangered), one Manx 
shearwater (Puffinus puffinus) and one Cory’s shearwater. 

A total of 39 of these (85%) were documented with photographs 
(Fig. B1 and Table B2). Of the total, 29 were recorded alive (63%), both 
at-sea (n = 24; 52%) and rescued on-shore after being stranded (n = 5; 
11%) and 17 (37%) were found dead on a beach (Fig. 3). All the muti-
lated birds rescued onshore died within a few days at rehabilitation 
centres. Although seabird researchers and scientific observers from the 
southeast Atlantic (South Africa and Namibia) and southeast Pacific 
(Chile and Peru) were also contacted, all collected records of albatrosses 
and petrels with bill mutilation originated from the southwestern 
Atlantic Ocean, 30 (65%) of which were from Brazil, 13 from Uruguay 
(28%) and three from Argentina (6%) (Fig. 4 and Table B2). Most of 
reported cases were in the recent years (44 during 2009–2019, versus 4 
over the previous decade 1999–2008). 

Most injuries (98%) were flat cuts perpendicular to the length of the 
bill (Figs. 3 and B1), likely caused by a cutting tool (e.g., knife or saw), 
and similar to the intentionally mutilated albatross observed in 2006 
(Fig. 2A). Mutilations of the upper mandible were significantly more 
frequent (85%, χ2

Yates = 20.89, p < 0.001) than observed for the lower or 
both mandibles (one and six birds, respectively). The mean degree of 
mutilation in relation to bill linear length was 58% (n = 36), varying 
from 3% to 100% of the bill removed (Table B2). 

4. Discussion 

This is the first review of fishery-related at sea intentional killing and 
aggressive handling of albatrosses and petrels, showing that such prac-
tices represent a pervasive at-sea threat in the southwest Atlantic Ocean 
and have potential major implications for assessing impact of fisheries 
on seabirds. 

4.1. Potential extent of fishery-related intentional killing of seabirds 

Since the observations of intentional killing from 2006 reported 
here, there have been no further at-sea assessments of interactions be-
tween seabirds and those fleets. However, there is no reason to expect 

that the observed killings were events restricted to that period and area. 
Four elements support that these events may in fact occur recurrently: 
(1) fishermen were killing birds during all the days when observations 
were conducted, (2) they even had adapted poles designed to kill birds, 
(3) those fisheries are unmonitored and poorly regulated (Bugoni et al., 
2008b; Pimenta et al., 2020), and (4) no management action was 
adopted and implemented to mitigate this threat. In addition, there is an 
emerging, poorly regulated, pole-and-line/handline fishery off southern 
Brazil that uses fish aggregation devices (Pinheiro, 2013; Schroeder and 
Castello, 2008), often fishing around moored buoys and using live or 
dead bait (Bugoni et al., 2008b; Schroeder and Castello, 2008), which 
therefore has the potential to constitute a supplementary source of 
negative interactions such as those reported here. It is important to 
mention that these hook and line fishing gears are extensively used in 
Brazil, but they are not used in Uruguay and Argentina. 

4.2. Potential source of mutilated birds and extent of aggressive handling 

Records of birds with bill mutilation are likely to underestimate the 
level of aggressive handling, since those are only the birds that survived 
long enough to be recorded, in addition to the possibly many other 
unseen cases. The observed injuries, if not killing the bird in the short 
term, can cause blood loss and infections, and certainly impair their 
foraging efficiency and likely survival (Komoroske and Lewison, 2015; 
Wilson et al., 2014; Zollett and Swimmer, 2019), which is supported by 
the fact that all mutilated birds rescued alive died within a few days at 
rehabilitation centres. Mandibles were likely cut by fishermen handling 
birds hooked alive (aggressive handling), as observed at sea. This is 
supported by the strong bias towards large birds that scavenge behind 
vessels, which have a higher risk of getting caught (Jiménez et al., 2012; 
Phillips et al., 2016). 

All mutilated birds observed alive (63% of the records) were unlikely 
caught during longline setting because any birds hooked during this 
phase are dragged underwater and drown (Anderson et al., 2011). 
Therefore, these birds were either caught during hauling in demersal or 
pelagic fisheries, which are widespread across the southwestern Atlantic 
Ocean (Anderson et al., 2011), or by a different “hook and line” gear that 
does not drag the birds underwater, like tuna handline and the Brazilian 
surface longline for dolphinfish (Coryphaena hyppurus), which have high 
hooking rates of albatrosses and petrels (Bugoni et al., 2008b; Gianuca 

Fig. 1. Three pole-and-line (two indicated by arrows, behind the vessel in first plan) and two handlining vessels fishing next to a moored buoy off southern Brazil 
(33◦57′S; 52◦26′W) in one of the occasions when intentional killing of seabirds to reduce bait depredation was observed. Photo: Leandro Bugoni. 

D. Gianuca et al.                                                                                                                                                                                                                                



Biological Conservation 252 (2020) 108817

4

et al., 2019). Though seabird researchers with comparable experience 
and effort at sea from the southeastern Atlantic and southeastern Pacific 
Oceans were also contacted, all records of albatrosses and petrels with 
bill mutilations were from the southwestern Atlantic Ocean, suggesting 
the phenomenon is prevailing in this area. 

The higher number of reported cases in the recent years (44 during 
2009–2019, versus 4 over the previous decade 1999–2008) can be 
explained by the higher observation effort at-sea and on stranded car-
casses on the shores, coinciding with the implementation of the Alba-
tross Task Force program (BirdLife International, 2017), in addition to 
different long-term and large-scale beach monitoring programs in Brazil 
(Barreto et al., 2019; Faria et al., 2014; Tavares et al., 2020). 

4.3. Conservation implications 

Considering the cumulative effort of the “hook-and-line” fleets across 
the southwestern Atlantic and their overlap with foraging areas of 
globally threatened albatrosses and petrels (Carneiro et al., 2020), even 

low or moderate levels of intentional killing and aggressive handling 
practices pose a cryptic menace to species already impacted by bycatch 
in this area (Anderson et al., 2011; Bugoni et al., 2008a; Sullivan et al., 
2006). Furthermore, the recurring observations of mutilated birds over 
the last 20 years demonstrate that aggressive handling represents a 
pervasive but largely undocumented threat. It is a potential factor 
contributing to the already large numbers of dead albatrosses and pe-
trels washed-up on beaches across south and southeast Brazil (Barreto 
et al., 2019). 

This largely unreported and unaccounted mortality can complicate 
the spatial evaluation of fishery-related mortality risk (Carneiro et al., 
2020; Clay et al., 2019) and can make the detection of relationships 
between seabird demography and fisheries difficult (Komoroske and 
Lewison, 2015; Pardo et al., 2017; Wilson et al., 2014), since those 
analysis are largely based on reported bycatch mortalities and the 
overlap between seabirds foraging areas and reported fishing effort of 
major concerning fleets. 

Fig. 2. Albatrosses and petrels deliberately kil-
led (A–F) or injured (G–H) by pole-and-line and 
handline/troll fisheries targeting tuna species off 
Brazil, included an Atlantic yellow-nosed alba-
tross with large would and upper mandible 
amputated (A), great shearwaters (B–D), and an 
Atlantic yellow-nosed albatross and a spectacled 
petrel (E) killed by head trauma, a Cory’s 
shearwater killed with a broken neck (F), and 
alive great shearwaters showing wounded wing 
(G) or leg exposed fracture (H). Photos: Leandro 
Bugoni.   
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4.4. Management challenges and recommendations 

The main management challenge for mitigating the potential impact 
of intentional killing and lethal handling is that such practices remain 
largely undocumented, and are likely to cease in the presence of on- 
board observers (Phillips et al., 2016). Consequently, there is no basic 
information to justify or guide specific policies or support research to 
tackle this poorly understood threat (Lewison et al., 2011). 

The deliberate killing of seabirds to avoid bait depredation could be 
reduced by using harmless deterrents, like water curtains, jets or 
sprayers (Reid et al., 2010). In the case of lethal handling, the first step is 
to avoid the bycatch of live birds in first place. Although several mea-
sures have been successfully developed to mitigate seabird bycatch 
during pelagic and demersal longline hauling (Gilman et al., 2014; Reid 
et al., 2010), hooking of seabirds in handline and Brazilian dolphinfish 
longline fisheries, both of which operate during daylight and using un-
weight lines, is difficult to avoid. For handline gear, line weighting could 
increase fishing depths of baited hooks, and the use of sliding leads 
would prevent the risk of accident to the crew due to flight-backs (Santos 
et al., 2019; Sullivan et al., 2012). The seabird bycatch in Brazilian 
dolphinfish longline, which is set at 2 m depth (Bugoni et al., 2008b), 
could be reduced by increasing set depth to 10 m, like in Costa Rican 
dolphinfish longline fisheries (Swimmer et al., 2005), and by night 
setting (ACAP, 2019, 2017). However, for all the potential measures 
aforementioned, on-board research on efficiency, practical feasibility 
and potential effects on fish catches is needed. In addition, operational, 
socio-economics and management particularities of each fisheries re-
quires fishery-specific approaches to tackle this problem (Komoroske 
and Lewison, 2015; Lewison et al., 2011). 

Once a seabird is hooked alive, both its survival likelihood and 

fishermen safety depend upon correct handling and hook removal 
techniques, which are available through manuals and fisherman- 
directed fact-sheets produced by several organizations (ACAP, 2013; 
Zollett and Swimmer, 2019). The widely documented non-lethal 
handling of albatrosses caught alive on the lines provides further sup-
port that aggressive handling practices are avoidable (Gilman et al., 
2014; Phillips and Wood, 2020; Thiebot et al., 2015). Therefore, 
investing in education, awareness and training campaigns for fishermen 
could play an important role for reducing the utilization of aggressive 
handling practices of birds caught alive (Lewison et al., 2011; Zollett and 
Swimmer, 2019). Concerted and coordinated action by national and 
international stakeholders can include (1) production and distribution 
of manuals on seabird handling and hook removal for target hook and 
line fisheries, (2) requirements by national fishery authorities and 
Regional Fishery Management Organizations (RFMOs) for vessels to 
carry such manuals and (3) the inclusion of safe handling and hook 
removal techniques in professional fishermen courses. 

Finally, despite technical recommendations and legal requirements 
for mitigating the impact of fisheries on seabirds and other marine 
vertebrates, most concerning fishing fleets are unmonitored or the 
observer programmes cover a low proportion of the fishing effort. In the 
absence of observers, the compliance with conservation and manage-
ment measures is thought to be low (Gilman and Kingma, 2013; Haas 
et al., 2020; Phillips, 2013). Furthermore, in some small-scale fisheries, 
restrictions imposed by boat size limits the possibilities to accommodate 
observers on board (Bartholomew et al., 2018; Bugoni et al., 2008b; 
Moreno et al., 2006). Therefore, in addition of increasing independent 
observer coverage, remote electronic monitoring (REM) could be used to 
monitor illegal fishing practices against protected marine megafauna, 
such as intentional killing, bycatch retention, aggressive handling or 

Fig. 3. Examples of albatrosses and petrels documented with bill mutilation alive, at sea (A–C) or stranded (D–F), or dead on the shores (G–I), including black- 
browed (A–D, F and H), northern royal (G) and southern royal (I) albatrosses and a southern giant petrel (E). Detailed information of each record is presented in 
the supplementary information (Table B2, Fig. B1). Photos: Gabriel Canani (A), Nicholas W. Daudt (B), PMP-BS (D, F), Tatiana Neves (E), Dimas Gianuca (G), 
Fernando A. Faria (H) and MUCIN collection (I). 
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non-compliance with the utilization of mandatory bycatch mitigation 
measures (Kritzer, 2020; Probst, 2020; van Helmond et al., 2020). This 
would improve compliance with legal requirements over a broad-scale 
and, ultimately, reduce the unsustainable mortality of seabirds and 
other marine megafauna in global fisheries (Phillips et al., 2016; Probst, 
2020; van Helmond et al., 2020). However, though REM is an emerging 
powerful tool, its application for large-scale monitoring of fishing 
practices still face many challenges, including equipment maintenance, 
hidden activity outside the camera’s field of view, structural diversity 
among vessels, data storage and transference, and capacity for analysing 
large amount of image data (Probst, 2020; van Helmond et al., 2020). 
Despite its current challenges, which are expected to be overcome due to 
the rapidly increasing technology, implementing REM on vessels could 
simply deter fishermen from intentionally killing or aggressively 
handling threatened species at sea (Kritzer, 2020; van Helmond et al., 
2020). 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.biocon.2020.108817. 
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Bartholomew, D.C., Mangel, J.C., Alfaro-Shigueto, J., Pingo, S., Jimenez, A., Godley, B.J., 
2018. Remote electronic monitoring as a potential alternative to on-board observers 
in small-scale fisheries. Biol. Conserv. 219, 35–45. https://doi.org/10.1016/j. 
biocon.2018.01.003. 

BirdLife International, 2017. Albatross Task Force: 2018-2020. In: Eighth Meeting of the 
Seabird Bycatch Working. Agreement on the Consertavion of Albatrosses and Petrels, 
Wellington (p. SBWG8 Inf 11).  

Bugoni, L., Mancini, P.L., Monteiro, D.S., Nascimento, L., Neves, T., 2008a. Seabird 
bycatch in the Brazilian pelagic longline fishery and a review of capture rates in the 
southwestern Atlantic Ocean. Endanger. Species Res. 5, 137–147. https://doi.org/ 
10.3354/esr00115. 

Bugoni, L., Neves, T., Leite, N., Carvalho, D., Sales, G., Furness, R.W., Stein, C.E., 
Peppes, F.V., Giffoni, B.B., Monteiro, D.S., 2008b. Potential bycatch of seabirds and 
turtles in hook-and-line fisheries of the Itaipava Fleet, Brazil. Fish. Res. 90, 217–224. 
https://doi.org/10.1016/j.fishres.2007.10.013. 

Bugoni, L., Neves, T.S., Peppes, F.V., Furness, R.W., 2008c. An effective method for 
trapping scavenging seabirds at sea. J. F. Ornithol. 79, 308–313. https://doi.org/ 
10.1111/j.1557-9263.2008.00178.x. 

Carneiro, A.P.B., Pearmain, E.J., Oppel, S., Clay, T.A., Phillips, R.A., Bonnet-Lebrun, A.- 
S., Wanless, R.M., Abraham, E., Richard, Y., Rice, J., Handley, J., Davies, T.E., 
Dilley, B.J., Ryan, P.G., Small, C., Arata, J., Arnould, J.P.Y., Bell, E., Bugoni, L., 
Campioni, L., Catry, P., Cleeland, J., Deppe, L., Elliot, G., Freeman, A., González- 
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Inf 23).  

Gilman, E., Kingma, E., 2013. Standard for assessing transparency in information on 
compliance with obligations of regional fisheries management organizations: 
validation through assessment of the Western and Central Pacific Fisheries 
Commission. Ocean Coast. Manag. 84, 31–39. https://doi.org/10.1016/j. 
ocecoaman.2013.07.006. 

Gilman, E., Brothers, N., Kobayashi, D.R., 2005. Principles and approaches to abate 
seabird by-catch in longline fisheries. Fish Fish. 6, 35–49. 

Gilman, E., Chaloupka, M., Wiedoff, B., Willson, J., 2014. Mitigating seabird bycatch 
during hauling by pelagic longline vessels. PLoS One 9, e84499. https://doi.org/ 
10.1371/journal.pone.0084499. 

Haas, B., McGee, J., Fleming, A., Haward, M., 2020. Factors influencing the performance 
of regional fisheries management organizations. Mar. Policy 113, 103787. https:// 
doi.org/10.1016/j.marpol.2019.103787. 

Jiménez, S., Domingo, A., Abreu, M., Brazeiro, A., 2012. Risk assessment and relative 
impacts of Uruguayan pelagic longliners on seabirds. Aquat. Living Resour. 25, 
281–295. https://doi.org/10.1051/alr/2012026. 
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