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SUMMARY

This brief report was prepared in order to present information from Procellariiformes mortality
in Brazilian coastal areas. We recorded 3641 Procellariiformes found in south and southeast
Brazil during daily beach surveys within a 14 months period (2015/2016). Beached animal
monitoring programs can be useful if carcass data are recorded over the long term,
systematically and over a wide geographic area, providing an index of baseline mortality
with which anomalous mortality events. Stranded birds can reveal long-term spatial and
temporal trends in chronic oil pollution in the marine environment, identify the possible
anthropogenic causes of stranding from fisheries activities and responses to legislative and
support management actions.

RECOMMENDATIONS

Considering that Brazilian waters comprises an important feeding area used by at least 37
species of Procellariiformes, with the greatest richness and abundance being found in its
southern colder waters (Piola et al. 2004) and that 3641 Procellariiformes were found dead
or debilitated in south and southeast Brazil during daily beach surveys within a 14 months
period (2015/2016) we recommend that:

1.  Systematic beach monitoring continues in Brazil in order to assess patterns on
marine animal’s mortality, once they can be stablished only within long term
monitoring programs.

2. Further analysis on causes of death for beached birds are accomplished and
improved in the next years.

3. Further studies on carcasses derivation and permanence under ocean currents
studied to assess inference of where the birds are dying in the ocean.

This paper is presented for consideration by ACAP and may contain unpublished data, analyses, and/or conclusions
subject to change. Data in this paper shall not be cited or used for purposes other than the work of the ACAP
Secretariat, ACAP Meeting of the Parties, ACAP Advisory Committee or their subsidiary Working Groups without
the permission of the original data holders.
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1. INTRODUCTION

Albatrosses and petrels are migratory species of great international significance of marine
ecosystems and represent one of the most endangered groups of birds in the world (Birdlife
International 2012). The Procellariiformes (including albatrosses, petrels and shearwaters)
comprise one of the most endangered bird taxa, as many species have undergone substantial
declines in recent times (Phillips et al. 2016). A majority of petrel species and almost all
albatrosses currently face a high risk of extinction. Habitat disturbance, nesting habitat
degradation and loss, incidental bycatch in fisheries, changes in food supply, pollution and
marine debris, invasive species, diseases and other threats have had substantial adverse
impacts on albatrosses and petrels worldwide (Carlile et al. 2003, Bourgeois & Vidal 2007, Le
Corre 2008). Nevertheless, the most significant threat causing albatrosses and petrels
population declines is mortality arising from interactions with fishing gear, especially in longline
and trawl fishing operations (Furness 2003, Lewison et al. 2004, Halpern et al. 2008, Anderson
et al. 2011, Phillips et al. 2016).

Most of these birds migrate long distances to the Subtropical convergence zone to feed,
including trans-Mediterranean migrants such as the Puffinus puffinus and albatrosses nesting
on the South Georgia and Falklands / Islas Georgias del Sur e Islas Malvinas! (Guilford et al.
2009, Phillips et al. 2016). In addition, during the winter, there is a penetration of cold and
nutrient-rich waters from the south, which advance through the Brazilian continental shelf until
23-24° S (Campos et al. 1996, Piola et al. 2004). The phenomenon coincides with the post-
reproductive dispersion of species such as the Procellaria aequinoctialis and Thalassarche
melanophris, which become more abundant in Brazilian waters during this season.

Despite the scarcity of species breeding in that region, the Brazilian Economic Exclusive Zone
(EEZ) is a feeding area used by at least 37 species of Procellariiformes, most ACAP species,
with the greatest richness and abundance being found in the colder waters and resurgence of
the South / Southeast, especially in the Subtropical convergence zone, off the coast of Rio
Grande do Sul State, where the warm waters of the Brazilian current meet the cold waters of
the Falkland current (Piola et al. 2004).

To understand how this rich biodiversity of albatrosses and petrels species interacts with
potential threats within Brazilian waters is an important task that the National Action Plan for
the Conservation of Albatrosses and Petrels (PLANACAP) has focused in the last years. Thus,
one of the tools available to this purpose was implemented through oil and gas exploration
licensing process, a systematic beach survey was designed to describe and analyse trends in
stranded data of Procellariiformes and other marine animals. Here, we present results from
surveys in Southern / Southeastern Brazil during 2015 — 2016 throughout this monitoring
program.

2. METHODOLOGY

2.1. Data

1 A dispute exists between the Governments of Argentina and the United Kingdom of Great Britain and Northern Ireland concerning
sovereignty over the Falkland Islands (Islas Malvinas), South Georgia and the South Sandwich Islands (Islas Georgias del Sur e
Islas Sandwich del Sur) and the surrounding maritime areas.
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Stranded data were obtained from beach surveys conducted by “Projeto de Monitoramento de
Praias”, from August 2015 to October 2016, to record marine megafauna (sea turtles, seabirds
and marine mammals) as part of a monitoring program, covering ~675 km daily. All bird
carcasses detected from waterline to foredunes were recorded, counted, identified based on
literature information (eg, Onley & Scofield 2010; Howel 2012), and also were removed from
the beach or marked to avoid recounting. The carcasses and animals found debilitated are
evaluated for the presence of lesions, external markings, interactions with fishing gears, nylon
and / or oil, stains to identify the possible anthropogenic causes of stranding from fisheries
activities. To compare strand effort among different areas of the coast, encounter rates were
calculated as birds per 100km.

The “Projeto de Monitoramento de Praias da Bacia de Santos (PMP-BS)” is a monitoring
program developed to evaluate the impacts from oil and gas production on Santos Basin in
birds, sea turtles and marine mammals.

2.2. Study area

The coastline monitored in this study is located in the Southern / Southeast Brazil between
23°22°S and 28°30'S (Figure 1) covering three Brazilian states (Sao Paulo, Parana, and Santa
Catarina). The coastal region is under the influence of the subtropical convergence between
the southward and northward flowing Brazil and Malvinas Currents. The confluence of water
masses and the high volume of continental runoff provide physical and chemical conditions for
high biological production on the shelf (Seeliger et al. 1998, Piola et al. 2004). The opportunity
generated by this high biological productivity makes the southern regions of the country
stimulate historically fishing within this area. It is the industrial fisheries who provides most of
the landings, accounting for approximately half of the total Brazilian catches (IBAMA, 2005).
Historically, it was in the south and southeast that industrial fisheries were mostly developed
through a series of government incentives, and this is where fisheries data were best
documented.

3. RESULTS AND DISCUSSION

A total of 3641 Procellariiformes were found during regular beached surveys during this period
(Table 1). The monitoring program registered 13 species of Procellaridae, four species of
Diomedeidae and one Hydrobatidae. Of these, 95.52% were found dead and 4.48% alive. The
family Procellariidae (79.62%) was the most frequent Procellariiformes found stranded on the
beach. Puffinus puffinus was the most commonly detected species (61.05%), followed by
Procellaria aequinoctialis (12%) and Macronectes giganteus (2,39%) and Calonectris borealis
(2.14%). Each from remaining species constituted less than 3% of recovered carcasses.
During this period, an unusual high mortality of P. puffinus was recorded in S&o Paulo state,
where more than 1000 animals were counted between October and November of 2015. The
family Diomedeidae comprehended mostly Talassarche chlororhynchos and T. melanophris
with 20.10% (9.23% and 10.88% respectively). The period from September to December was
the one with highest occurrence of stranded birds (Figure 1; Table 2). The carcass encounter
rate was calculated to compare different locations, and Parana state was the higher encounter
in southern Brazil.

Due to assess the impacts of anthropogenic factors on seabird populations, a possible
alternative or complement to vessel-based observer programs is an animal stranding surveys
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(Wiese 2002, Wiese et al. 2004, Camphuysen 2001, Harris et al. 2006). Anthropogenic
sources of mortality as signalled by beached animals are difficult to assess in the absence of
background mortality rates or known population size (Eguchi 2002, Ford 2006). In general,
reports of beached bird surveys rarely mention mortality attributable to bycatch, and a study
conducted by Forsell (1999) along the Atlantic coast of North Carolina and Virginia, United
States being one of the few exceptions. The author analysed waterbird mortality in coastal
gillnets, using beached bird surveys to assess geographic scope and the bird species involved
(Forsell 1999).

Therefore, beached animal monitoring programs can be useful, particularly if carcass data are
recorded over the long term, systematically and over a wide geographic area, providing an
index of baseline mortality with which anomalous mortality events, including acute fisheries-
associated mortality, can be compared (Ford 2006, Zydelis et al. 2006, Parrish et al. 2007,
Chaloupka et al. 2008). With respect to fisheries mortality, stranding can be particularly useful
source of information because carcasses can be assessed for signs of entanglement or
hooking (Cox et al. 1998, Zydelis et al. 2006, Byrd et al. 2008). Stranded birds can reveal long-
term spatial and temporal trends in chronic oil pollution in the marine environment, identify the
possible anthropogenic causes of stranding from fisheries activities and responses to
legislative and management actions.

Assessing bird mortality in fishing gear typically requires direct communication with fishermen
and observer programs to monitor the bycatch (Neves et al. 2005). This process is usually
more difficult and expensive to execute, as it involves fishermen, observers, government and
others. Although it is important to document the numbers of birds recovered during beach
surveys, it is equally important to determine the cause of death. At the present moment
necropsy data and samples are subject of further analysis to uncover the laying causes of this
mortality patterns in Brazil. For effective conservation measures, urge the needs to distinguish
natural and anthropogenic sources of mortality in stranded animals. To answer this question
in the future, complete necropsy of fresh carcasses were performed and determination of the
causes of death are on study.
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Table 1. Number of Procellariiformes stranded during regular beach surveys on the Southern

Brazilian coast.

Species Dead Alive Total
Procellariiformes 3478 163 3641
Diomedeidae 720 14 734
Diomedea epomophora 1 1
Phoebetria palpebrata 1 1
Thalassarche chlororhynchos 334 2 336
Thalassarche melanophris 384 12 396
Hydrobatidae 6 2 8
Oceanites oceanicus 6 2 8
Procellariidae 2752 147 2899
Calonectris borealis 75 3 78
Daption capense 7 7
Fulmarus glacialoides 3 3
Macronectes giganteus 77 10 87
Macronectes halli 2
Pachyptila belcheri 1
Pachyptila desolata 5 6
Procellaria aequinoctialis 418 19 437
Pterodroma incerta 5 8
Pterodroma mollis 1 3
Ardenna gravis 30 33
Ardenna grisea 9 11
Puffinus puffinus 2122 101 2223
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Table 2. Number of Procellariiformes stranded by month during regular beach surveys on the Southern Brazilian coast.

Species aug/15 sep/15 oct/15 nov/15 dec/15 jan/16 feb/16 mar/16 apr/16 may/16 jun/16 jul/16 aug/16 sep/16 oct/16
Procellariiformes 6 73 318 1566 105 120 2 16 16 349 184 73 79 230 504
Diomedeidae 4 23 52 150 14 19 3 3 166 89 33 37 84 57
Diomedea epomophora 1
Phoebetria palpebrata 1
Thalassarche chlororhynchos 2 7 29 97 11 18 3 2 40 33 6 14 52 22
Thalassarche melanophris 2 16 23 53 3 1 1 125 56 27 23 32 34
Hydrobatidae 1 6 1
Oceanites oceanicus 1 6 1
Procellariidae 2 50 265 1416 91 101 2 13 13 177 94 40 42 146 447
Calonectris borealis 9 9 1 8 12 37 2
Daption capense 6 1
Fulmarus glacialoides 1 1 1
Macronectes giganteus 5 13 5 1 18 15 17 7 6
Macronectes halli 1 1
Pachyptila belcheri 1
Pachyptila desolata 4 1 1
Procellaria aequinoctialis 2 8 14 37 13 62 1 119 66 20 20 41 34
Pterodroma incerta 1 4 2 1
Pterodroma mollis 1 2
Ardenna gravis 1 4 10 9 1 1 4 3
Ardenna grisea 1 2 2 2 3 1
Puffinus puffinus 36 236 1362 56 19 1 3 1 6 2 1 5 93 402
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Table 3. Encounter rates (N°. animals/100/km) of Procellariiformes stranded by region during
regular beach surveys on the Southern Brazilian coast.

Species Sao Parana Sant_a
Paulo Catarina
Procellariiformes 0,972 1,990 1,162
Diomedeidae 0,188 | 0,325 0,266
Diomedea epomophora 0,000 | 0,000 0,001
Phoebetria palpebrata 0,001 | 0,000 0,000
Thalassarche chlororhynchos 0,089 0,138 0,121
Thalassarche melanophris 0,099 | 0,186 0,145
Hydrobatidae 0,001 | 0,003 | 0,005
Oceanites oceanicus 0,001 | 0,003 0,005
Procellariidae 0,783 | 1,662 0,890
Calonectris borealis 0,024 | 0,035 0,023
Daption capense 0,001 0,000 0,005
Fulmarus glacialoides 0,000 | 0,003 0,002
Macronectes giganteus 0,024 | 0,039 0,029
Macronectes halli 0,001 | 0,000 0,001
Pachyptila belcheri 0,001 | 0,000 0,000
Pachyptila desolata 0,000 | 0,003 0,004
Procellaria aequinoctialis 0,074 0,251 0,200
Pterodroma incerta 0,003 | 0,000 0,003
Pterodroma mollis 0,001 | 0,006 0,000
Ardenna gravis 0,005 0,003 0,021
Ardenna grisea 0,003 | 0,000 0,004
Puffinus puffinus 0,649 | 1,321 0,598
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ANNEX 2
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Figure 1. Number of Procellariiformes stranded by month during regular beach surveys on the
Southern Brazilian coast.
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