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Abstract. Little is known on seabirds of the order Procellariiformes which visit the Brazilian oceanic islands. 
Herein, we present new records of five birds found stranded in the Fernando de Noronha archipelago: 
Fregetta tropica melanoleuca Salvadori, 1908, Ardenna grisea (Gmelin, 1789), Puffinus lherminieri Lesson, 
1839, and Hydrobates leucorhous (Vieillot, 1818). Citizen‑science platforms include only one documentation 
for each of these species, but there is potential for greater detection. Pelagic birds have rarely been report‑
ed in recent decades, and continued monitoring is needed for better understanding of their distribution 
patterns.
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INTRODUCTION
Seabirds of the order Procellariiformes are mostly pelagic, and several species disperse widely (Warham 
1990, 1996; Nevitt 2008). In general, these birds spend long periods at sea, only returning to land to breed 
or as visitors to stopover (Warham 1990; Weimerskirch and Robertson 1994; Guilford et al. 2009). The 
distributions of albatross and petrel species are related to the distance from their colonies and foraging 
areas (Warwick‑Evans et al. 2021). Low‑latitude regions harbour fewer species than subtropical, temperate, 
and polar regions, a global pattern that is true for all ocean basins (Chown et al. 1998; Davies et al. 2010). 
Brazilian region, which includes a large portion of the South Atlantic Ocean, has few breeding species 
of Procellariiformes, sheltering resident populations of Pterodroma arminjoniana (Giglioli & Salvadori, 
1869) (Trindade Petrel) and Puffinus lherminieri Lesson, 1839 (Audubon’s Shearwater) (Mancini et al. 2016). 
Although virtually all procellariiform species are regular non‑breeding visitors or vagrants (Pacheco et al. 
2021), Brazilian waters comprises an important feeding ground (Neves et al. 2006; Carlos 2009; Guilford et 
al. 2009; Daudt 2019).

Species‑richness and abundance of Procellariiformes increases with latitude toward the south in Brazil 
(Carlos 2006; Daudt 2019). However, the distribution patterns of many of these species is inaccurate, 
possibly due to the paucity of surveys, and little or no effort to standardize surveys of pelagic species in this 
region (e.g. Neves et al. 2006; Barbosa Filho and Vooren 2007; Lees et al. 2015; Alvarenga 2018; Daudt 
2019). In contrast to areas closer to the mainland, at‑sea surveys have not been widely undertaken by orni‑
thologists and citizen contributors (e.g. Franz et al. 2018; Valls et al. 2023), as these surveys require days 
on‑board a ship and are costly. Climatic and marine conditions differ between the continental margin and 
oceanic islands (Longhurst and Pauly 1987; de Souza et al. 2013), and how these differences affect species’ 
distribution still requires better understanding. Some previous authors have published on sporadic records 
of procellariiform species from both coastal and oceanic regions (Carlos 2006, 2009; Valls et al. 2023), 
and citizen‑science initiatives have been widely used as an alternative source of occurrence and data on 
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ecological processes of birds (Veit et al. 1996; Lagoze 2014; Sullivan et al. 2014). Much information has been 
added by birders, tourists, and volunteers, including geographic range extensions, effects of environment 
changes on bird communities, and results of monitoring programs over large geographic regions, including 
in areas of limited access (Dickinson et al. 2010).

One of the four oceanic island groups in Brazil is the Fernando de Noronha archipelago (hereafter FNA; 
ca. 03°52′S; 32°25′W at centre), situated 345 km off the northeastern mainland and within the Intertrop‑
ical Convergence Zone (Rocha 1995; Teixeira et al. 2003). These volcanic islands are 323 m above sea 
level with a total land area of 26 km2 and present different conditions from continental Brazil (Longhurst 
and Pauly 1987; Feitosa and Bastos 2007; de Souza et al. 2013; Santana 2015). The archipelago has two 
categories of protected areas, the Environmental Protection Area (which allows sustainable use; MMA 2017) 
and the National Marine Park (which is under strict protection; IBAMA 1990). The main island is the only 
exception, where a permanent human population of slightly over 3100 lives (IBGE 2022).

The FNA has the greatest diversity of bird species among Brazil’s oceanic islands, which include 17 
residents, 11 of them seabirds and six landbirds. Two species of landbirds are threatened endemics, Elaenia 
ridleyana Sharpe, 1888 (Noronha Elaenia) and Vireo gracilirostris Swainson, 1837 (Noronha Vireo), and four 
seabirds are nationally threatened, P. lherminieri, Phaethon aethereus Brandt, 1840 (Red‑billed Tropicbird), 
Phaethon lepturus Daudin, 1802 (White‑tailed Tropicbird) and Sula sula (Linnaeus, 1766) (Red‑footed Booby) 
(Silva e Silva 2008; MMA 2022). Additionally, about 60 migrant and vagrant species have been recorded 
in this area (Silva e Silva 2008; Williams et al. 2017; Silva e Silva and Carlos 2019; Whittaker et al. 2019). 
The occurrence of these species and the importance of this archipelago for conservation have granted the 
islands the status of Important Bird Area (IBA – BR234; Devenish et al. 2009).

Despite a long history of research on the local avifauna (Silva e Silva 2008), there are few data about 
oceanic species using the waters off the archipelago. Previous works on Procellariiformes in the FNA have 
focused on a small breeding colony of P. lherminieri at the Morro da Viuvinha and the Morro de Leão islets 
(Mestre et al. 2009; Silva e Silva and Olmos 2010) or reported occasional records of several species (e.g. 
Soto and Silva 2001; Silva e Silva 2008). However, these records were made decades ago, including, for 
example, a poorly documented record of a Fregetta tropica (Gould, 1844) (Black‑bellied Storm‑Petrel) in the 
19th century (Olmos 2000) and the most recent records of P. lherminieri, which date back to 2008.

In the current study, we present new records of procellariform species and their history of occurrence 
in the FNA. Morphological and genetic tools were used to identify the specimens, supporting a richer con‑
textualization about their occurrence patterns. We searched for previous records in the literature and in cit‑
izen‑science platforms, to be able to better characterise the species occurrences in South Atlantic tropical 
waters. Finally, we discuss the influencing factors, focusing on the occurrence of pelagic birds in the FNA.

METHODS
We compiled records of Procellariiformes in the FNA from January 2018 to October 2023. These data were 
gathered through the local environment agency, Instituto Chico Mendes de Conservação da Biodiversidade 
(ICMBio), which carried out an authorized monitoring protocol (SISBIO no. 24381‑23) to properly evaluate 
and collect data on stranded birds. All individuals were reported by the local community (e.g. residents, 
visitors, and environmental monitors) occasionally, which makes it impossible to estimate the frequency 
or density rate of strandings. Following Hurtado et al. (2020), clinical analyses were performed on each 
stranded individual to assess the health of the rescued birds. The analysis mainly looked for the presence 
of external and internal lesions, level of responsiveness, pectoral score, and presence of oiled, broken, or 
missing feathers. After the initial assessment, measurements were taken using precision metric callipers 
(always by LPSS), photographs were taken for identification, and, when adequate, birds were banded with 
standardized metal rings of the Centro Nacional de Pesquisa e Conservação de Aves Silvestres (CEMAVE; 
permit SNA no. 3258/14) following CEMAVE (2020) and Hurtado et al. (2020). Identifications were based 
firstly on external plumage and morphometry and considered the geographic distribution of species (e.g. 
Flood and Fisher 2013; Robertson et al. 2016; Flood et al. 2019; Howell and Zufelt 2019; Taylor et al. 2019). 
Individuals with severe lesions, in an unresponsive state (Hurtado et al. 2020), or with remitting cumulative 
stress were euthanized through anaesthetic chemical containment (under SISBIO no. 24381‑23) and, along 
with those dead from natural causes, were frozen and sent to scientific collections to be prepared as spec‑
imens. Museum acronyms and abbreviations used for vouchered specimens: UFPE = Universidade Federal 
de Pernambuco, MZUSP = Museu de Zoologia da Universidade de São Paulo, T = tissue samples. Data on 
sex and breeding conditions were taken from these specimens.

Due to the close morphological similarities between Fregetta tropica and Fregetta grallaria (Vieillot, 
1818) (White‑bellied Storm‑Petrel), we adopted a genetic approach to identify an individual of this species 
by comparing mitochrondrial DNA (cytochrome b; Cytb) gene fragments to those available in GenBank. 
The genomic DNA from one Fregetta individual was extracted with the DNeasy Blood & Tissue kit (Qiagen) 
following the manufacturer’s protocol. The DNA was visualized in 1% electrophoresis gel and stained with 
GelredTM to confirm the integrity of the extracted material, which was posteriorly quantified using a nano 
spectrophotometer Nanodrop 2000 (Thermo Scientific). The Cytb gene was amplified through PCR using 
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the L14764 (5′ TGRTACAAAAAAATAGGMCCMGAAGG 3′) and H6064 (5′ CTTCAGTTTTTGGTTTACAAGACC 3′) 
primers (Sorenson et al. 1999). The PCR reaction was carried out with a 25 µL final volume containing: 12.5 
µL of 2X Taq Pol Master Mix (Cellco), 1 µL of each primer (10 mM), 1 µL of magnesium chloride (50 mM), 4 
µL of genomic DNA (40 ng/µL), and 6.5 µL of ultrapure water. The PCR cycle was modified from Robertson 
et al. (2007): an initial denaturation at 94 °C for 2 min, followed by 10 cycles at 94 °C for 15 s, 55 °C for 
25 s and 72 °C for 2 min, then 20 cycles at 94 °C for 15 s, 50 °C for 25 s and 72 °C for 2 min. The fragments 
were visualized in 1.8% electrophoresis gel and stained with GelredTM and purified using the NucleoSAP 
Kit (Cellco) following the recommended protocol provided by the manufacturer. The sequences were 
obtained using the ABI 3500 sequencer (Applied Biosystems) with the Bigdye Terminator v. 3.1 Kit (Applied 
Biosystems) following Robertson et al. (2007). These sequences were combined with those available in the 
GenBank of both F. tropica (accession no. KU558992 to KU558996, AF076053) and F. grallaria (accession 
no. KU559001, KU559000, AF076054, KU558997 to KU558999). The sequences were edited and aligned 
using the ClustalW algorithm (Thompson et al. 1994) implemented in BioEdit v. 7.0 (Hall et al. 1999), and the 
phylogenetic relationships were investigated through a Bayesian approach in the Beast v. 2.4.7 package 
(Bouckaert et al. 2014) using Aptenodytes patagonicus Miller, 1778 (King Penguin) (GenBank accession 
no. AF076044) as the outgroup. Three independent runs with 5 million MCMC were combined using the 
LogCombiner in Beast with a 25% burn‑in. The best evolutionary model was determinate in jModelTest v. 
2.1.7 (Darriba et al. 2012) under the Akaike Information Criterion (HKY + I). The genealogical relationships 
between the haplotypes were investigated through a haplotype network using the TCS method in PopART 
(Clement et al. 2002; Leigh and Bryant 2015).

Additionally, we also performed genetic analyses for a dark‑boddied Ardenna sp. (grey Shearwater) 
individual, aiming to complement our morphological species identification and rule out the possibility of 
confusion between species by using the cytochrome c oxidase subunit I (COI) gene. The AWCF1 (5′ CGCY 
TWAACAYTCYGCCATCTTACC 3′) and AWCR6 (5′ ATTCCTATGTAGCCGAATGGTTCTTT 3′) primers were ampli‑
fied (Patel et al. 2010). The PCR reactions were the same as used for Cytb amplification (described above), 
and the PCR cycle followed Patel et al. (2010). The fragments were visualized in 1.8% electrophoresis gel 
and stained with GelredTM and purified using the NucleoSAP Kit (Cellco), following the recommended 
protocol provided by the manufacturer. The purified amplicons were diluted to a final concentration of 20 
ng/µL and Sanger sequenced with Bigdye Terminator v. 3.1 Cycle Sequencing Kit (Applied Biosystems) using 
an ABI 3500 sequencer (Applied Biosystems). The consensus sequence was obtained as described above 
for Fregetta, and this sequence was compared to available sequences in the GenBank database (acces‑
sion no. MK262685, MK262619, MK262580, MK262556, MK262520, MK262405, MK262344, MK262328, 
MK262239, MK262163, MK262118, MK262112, MK262079, MK262039, MK261983, MK261958, MK261911, 
MK261900, MK261886, MK261813, JK176048, JN801371, and JN801370). To investigate genealogical rela‑
tionships, haplotype networks were obtained using the TCS method in PopART (Clement et al. 2002; Leigh 
and Bryant 2015). Despite these efforts, we were unable to apply genetics to other recorded specimens, 
and in these cases, identification was based on morphological characters.

After identifying the new records, we reviewed the procellariform distribution and occurrence history 
for the species described in this work, including citizen‑science platform databases (eBird 2023; iNaturalist 
2023; WikiAves 2023). For this step, we used a radius of 290 km from the archipelago (Olmos 2000) and 
all the records found over time within these platforms. We considered only observations documented by 
photographs or audio recordings to confirm a bird observation, and we did not include observer’s checklists 
without media as valid records. Geographical range mapping was based on BirdLife International (https://
www.iucnredlist.org/) and GBIF (https://www.gbif.org/) data.

RESULTS
We recorded five stranded individuals of four species of Procellariiformes in several localities of the FNA 
(Figure 1; Table 1): single Fregetta tropica melanoleuca Salvadori, 1908 (Gough Storm‑Petrel; n = 1: shallow 
waters); Ardenna grisea (Sooty Shearwater; n = 1: on land) and Hydrobates leucorhous (Vieillot, 1818) 
(Leach’s Storm‑Petrel; n = 1: at‑sea shipboard); and two Puffinus lherminieri (Audubon’s Shearwaters; n = 1: 
on land; n = 1: on the beach). The general health assessments found no oiled birds, broken feathers, derma‑
titis and vesicles, or cardiorespiratory irregularities, but did find all individuals to be unresponsive. We found 
only one documented observation of F. tropica in iNaturalist (2023). Since the last studies for P. lherminieri 
were carried out 15 years ago (Silva e Silva and Olmos 2010), we have verified six documented records for 
these procellariiform species in the FNA. We then provide details for the accounts of each species, remarks, 
identification, figures, and context of the records.

https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://www.gbif.org/
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Order Procellariiformes
Family Oceanitidae

Fregetta tropica melanoleuca Salvadori, 1908
Gough Storm‑Petrel
Figures 2, 3

New record. BRAZIL – Pernambuco • Fernando de Noronha (Environment Protected Area), Santo Antônio 
Port; 03°50′4″S, 32°24′16″W; 0 m alt.; 01.VII.2021; L.P.S.Santos & T.A.Rocha leg.; shallow waters of port area, 
250 m off coast; hand caught; GenBank accession no. OR343918; 1 young adult ♀♀ (ovary 5 × 2 mm, straight 
oviduct 0.5 mm and tiny ova <0.5 mm, without bursa of Fabricius), UFPE‑6454/T‑2429.

Remarks. One individual was found alive by a resident while canoeing at 07:00 (local time) and taken 
to ICMBio. Upon examination, the bird had new feathers growing (emerging calamus) on the upperwing 
coverts and, despite presenting a good body condition (judged by pectoral muscle inspection), it was unre‑
sponsive with an open, oblique fracture on the left tarsometatarsus (Figure 2). The bird was euthanized, 
frozen, and sent to the UFPE ornithological collection.

Identification. Identifying Fregetta taxa is complex (Murphy and Snyder 1952; Cibois et al. 2015; 
Robertson et al. 2016). The white‑bellied individuals of Fregetta sp. in the Atlantic Ocean are either F. t. 
melanoleuca or the similar Fregetta grallaria leucogaster (Gould, 1844) (Inaccessible Storm‑Petrel) (Robert‑
son et al. 2016; Howell and Zufelt 2019; Harrison et al. 2021). Measurements and subtle details in plumage 
distinguish these taxa, and F. t. melanoleuca is slightly smaller than F. g. leucogaster (Flood and Thomas 
2007; Howell and Zufelt 2019).

The studied specimen presented generally smaller measurements when compared with other F. tropica 
individuals, especially of the wing (e.g. Beck and Brown 1971; Jouventin et al. 1985; Hahn 1998; Flood 
and Thomas 2007; Sausner 2015; Bretagnolle et al. 2022). The toes protrude beyond the tail tip when 
projected backwards, and the black vent and narrow white fringes to the scapulars to mantle fit well with 

Figure 1. Map showing the new records of each bird species of Procellariiformes. A. Fernando de Noronha archipelago (FNA), Brazil. B. 290 km buffer area off the 
FNA. C. World distribution overview. 1 = Fregetta tropica melanoleuca (overlaid with F. tropica in light green); 2 = Ardenna grisea; 3 = Puffinus lherminieri (3A = first 
and 3B = second individual recorded); 4 = Hydrobates leucorhous. * = indicates geo graphic position not precise.
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Howel and Zufelt’s (2019) description of F. t. melanoleuca. Despite this, morphometrics alone was not able 
to distinguish between Fregetta spp. Genetic data of 961 bp obtained from the Cytb gene confirmed the 
identity of this specimen as F. tropica (99% of similarity through the BLASTn tool in GenBank; Figure 3A). 
The haplotype network demonstrated that the FNA individual has a unique haplotype, separated by seven 
mutational steps from F. tropica tropica (Gould, 1844) and by three mutational steps from the other Gough 
Island specimens (Figure 3B). Thus, our data confirm the subspecies to be F. t. melanoleuca.

Distribution. The breeding area and the at‑sea distribution of the F. t. melanoleuca is restricted to the 
Tristan da Cunha region (Beck and Brown 1971; Flood and Fisher 2013; Flood and Thomas 2007; Howell 
and Zufelt 2019). Wide dispersion is expected, despite offshore distribution and seasonal movements of 

Table 1. Morphometric data of the recorded species of Procellariiformes in the Fernando de Noronha archipelago. Linear measurements are in mm. Museum 
collections: UFPE = Universidade Federal de Pernambuco; MZUSP = Museu de Zoologia da Universidade de São Paulo.

Species Fregetta tropica 
melanoleuca

Ardenna  
grisea

Puffinus  
lherminieri

Puffinus  
lherminieri

Hydrobates  
leucorhous

Museum collection or 
band code ♀♀ UFPE‑6454 ♀♀ UFPE‑6473 Band M35767 Band M35766 ♂♂ MZUSP‑135.555

Date of record 2021‑07‑01 2021‑05‑17 2019‑11‑23 2021‑12‑19 2021‑12‑26

Mass (g) 35.0 628.0 205.0 151.0 30.0

Total length 224.0 482.0 310.0 309.0 197.0

Head length 40.9 103.0 — 68.6 41.5

Bill length (culmen) 13.1 44.0 29.9 28.1 16.0

Bill height 6.1 15.0 — 9.4 7.4

Bill width 8.1 14.0 10.4 9.8 5.3

Nare‑tip 6.7 33.0 23.4 20.2 8.7

Nose tube height — — — — 6.7

Wing chord 139.0 312.0 — 178.9 160.0

Wingspan 393.0 1041.0 — 633.0 472.0

External tail — — — — 74.0

Middle tail 83.0 81.0 97.2 78.6 59.9

Tarsus length 42.6 64.0 39.9 38.5 24.8

Middle toe right — — — 46.1 26.5

Middle toe left — — — — 26.8

Figure 2. Fregetta tropica melanoleuca 
collected in Fernando de Noronha (1 July 
2021; UFPE‑6454), Brazil. A. Lateral view, 
showing poorly developed white chin. 
B. Ventral view, showing toes extending 
past tail tip when projected backwards 
and undertail coverts with black vent. C. 
Right dark foot in dorsal view. D. New 
feathers growing (emerging calamus) on 
upperwing coverts. E. Ventral overview. F. 
Oblique fracture on left tarsometatarsus. 
G. Right dark foot in palmar view. H. Oral 
cavity. I. Dorsal overview, highlighting 
narrow white fringe pattern from scapulars 
to mantle.
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this subspecies in the Atlantic remain mostly unknown, a problem compounded by difficulties in at‑sea 
identification of F. t. melanoleuca and F. g. leucogaster (Shirihai 2008; Spear and Ainley 2007; Flood and 
Fisher 2013; Howell and Zufelt 2019). While subspecies have not been fully recognized, the records of F. 
tropica include regions in middle and North Atlantic (Guris et al. 2004; Banks et al. 2006; Flood and Thomas 
2007; eBird 2023; iNaturalist 2023). In Brazil, there are offshore records for the F. tropica near Saint Peter 
and Saint Paul Rocks and the Brazilian states of Rio Grande do Sul, Rio de Janeiro, Espírito Santo, Bahia, 
and Piauí (Sick 1997; Vooren and Brusque 1999; Olmos 2000; Barbosa Filho and Vooren 2007; Petry et 
al. 2016; Alvarenga 2018; Franz et al. 2018; Daudt 2019; eBird 2023; WikiAves 2023; Valls et al. 2023), 
although these records may encompass both subspecies. Previous records of F. tropica in the vicinity of the 
FNA include one reported by Olmos (2000) and another in October 2022, approximately 220 km southeast 
of the archipelago (https://www.inaturalist.org/observations/140284651). Thus, this individual constitutes the 
second record for F. tropica in the FNA and the first identification of a F. t. melanoleuca in Brazil (Pacheco 
et al. 2021), stating the northernmost record ca. 4,200 km from the Tristan da Cunha region. The FNA 
specimen lacked the bursa of Fabricius and presented small ova and fresh plumage, which suggests that it 
was a dispersing immature individual.

Family Procellariidae

Ardenna grisea (Gmelin, 1789)
Sooty Shearwater
Figures 4, 5

New record. BRAZIL – Pernambuco • Fernando de Noronha (Environment Protected Area), Vacaria 
Village; 03°50′57″S, 32°25′12″W; 65 m alt.; 17.V.2021; L.P.S.Santos & T.A.Rocha leg.; found inland, ca. 770 
m from coast; hand caught; GenBank accession no. OR337935; 1 young adult ♀♀ (ovary 7 × 3 mm, straight 
oviduct 0.5 mm and indistinguishable ova <0.5 mm, without bursa of Fabricius), UFPE‑6473/T‑2448.

Remarks. The bird was found at night by a local resident in an open, semirural area on the main island. 
It had been cornered by two domestic dogs and was taken to ICMBio the following morning. It was an 
exhausted and dehydrated young adult with dirty plumage and injuries, including a lesion in the left eye 
and on both legs, with torn webs and no nails, probably resulting from a stunned landing and the dog 
attack (Figure 4). Initial handling was followed by the treatment of lesions, oral rehydration, and data collec‑
tion. After about 1 h, the bird died and was sent to the UFPE ornithological collection.

Identification. Measurements of bill, wingspan, and total length were found to be larger than Ardenna 
tenuirostris (Temminck, 1836) (Short‑tailed Shearwater) (Souto et al. 2008; Howell and Zufelt 2019), which 
supports the identification as A. grisea. With respect to its external morphology, this bird had a more squared 
than rounded cranium, dark‑grey bill, and a slightly lighter throat region. The entire ventrum was light grey, 

Figure 3. Genetic data of cythocrome b (Cytb) from Fregetta tropica melanoleuca. A. Bayesian topology of Fregetta spp. The black circles represent posterior 
probabilities equal to or higher than 0.9. B. Haplotype network of F. tropica subspecies. The different colours represent the sample sites, the black bars represent 
the mutations, and the black circle represents lost or non‑sampled haplotypes. (FNA: Fernando de Noronha archipelago, GI: Gough Island, NZ: New Zealand).

https://www.inaturalist.org/observations/140284651
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the underwings had a large white extension, but dark at the base of the wing, and upperwing coverts were 
dark grey. The tail was wedged‑shaped, and the foot had a dark‑grey palmar region and light‑pink dorsal 
region. The barcode region of 645 bp confirmed the identification of this specimen as A. grisea, and no 
indication of genetic structure was found between New Zealand, Australia, and the FNA samples (Figure 5).

Distribution. Breeding habitats of the A. grisea are well known in the Indo‑Pacific region and the islands of 
southern South America, but more information is needed on dispersal and non‑breeding movements (Ham‑
ilton et al. 1997; Jones 2000; Richdale 2009; Shaffer et al. 2009). The occurrence of A. grisea in Brazilian 
waters is expected, as this species undertakes a 30,000 km trans‑equatorial migration between southern 
South America and the North Atlantic (Cooper et al. 1991; Hedd et al. 2012). As reported previously, this 
species passes along the south, southeast (Belton 2000; Neves et al. 2006; Barbieri 2009; Melo et al. 2012; 
Daudt et al. 2017; Daudt 2019; eBird 2023; iNaturalist 2023; WikiAves 2023; Valls et al. 2023), and northeast 
Brazil’s coast (Lima et al. 2004; Sousa et al. 2005; Mariani et al. 2019; Petersen 2021; eBird 2023; WikiAves 
2023). Since a dead bird was found in FNA in 1995 (Schulz‑Neto 1998; MZUSP 75463), this is the second 
documented occurrence of A. grisea, suggesting the migration of an immature individual through the region.

Puffinus lherminieri Lesson, 1839
Audubon’s Shearwater
Figures 6, 7

New records. BRAZIL – Pernambuco • Fernando de Noronha (Environment Protected Area), Santo Antô‑
nio’s Port; 03°50′04″S, 32°24′01″W; 20 m alt.; 23.XI.2019; L.P.S.Santos & C.L.B.Luna obs.; inland, ca. 100 m 
from coast; hand caught; 1 adult; unknown sex; CEMAVE M35767 band • Fernando de Noronha (National 

Figure 4. Ardenna grisea collected in 
Fernando de Noronha (17 May 2021; UFPE‑
6473), Brazil. A. Ventral view, showing 
dirty plumage. B. Throat and chest in 
light‑grey plumage. C. Right dark‑grey 
upperwing coverts. D. Right underwing 
with white extension and darker axillary. 
E. Lateral view, showing dark‑grey bill and 
slightly lighter throat. F. Lesions found on 
foot and digits. G. Dorsal view, showing 
mantle, rump, wedged‑shaped tail, and 
uppertail coverts. H. Oral cavity. I. Right 
foot in dorsal view. J. Right foot in palmar 
view, showing central digit lesions.

Figure 5. Haplotype network of cyto chrome 
c oxidase subunit I (COI) dataset of Ardenna 
grisea. The different colors represent the 
sample sites, and the black bars represent 
the step mutations. (FNA: Fernando de 
Noronha archipelago, Brazil; NZ: New 
Zealand; AUS: Australia; PO: Pacific Ocean).
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Marine Park), Leão Beach; ca. 03°52′12″S, 32°26′13″W; 1 m alt.; 19.XI.2021; L.P.S. Santos obs.; infralittoral 
sandy region; hand capture; 1 adult; unknown sex; CEMAVE M35766 band.

Remarks. The first individual was brought to ICMBio by a local resident who found it on land, in a restau‑
rant in the Santo Antônio’s port region. The individual was unresponsive, but without injuries and with 
a good pectoral score (Figure 6). After initial assessment, the bird became responsive and was sent for 
release at 16:40 (local time) at Praia do Leão (ca. 03°52′S, 32°25′W). We considered this site suitable for 
release as it presents less disturbance by humans and is close to the islands of Morro do Leão and Morro 
da Viuvinha, which are the known breeding areas. The finding of this individual was somewhat unexpect‑
ed, as the bird was away from known nesting areas and in an area with many artificial lights, vessels, and 
human activity. There had been strong trade winds and northward‑moving swells on the ocean on this day 
(SurfGuru 2022), and we suppose that these conditions may have disoriented this bird orientation and led 
to its stranding. The second bird was reported at 7:11 (local time) by the Fundação Pró‑TAMAR team while 
monitoring sea turtle nests at Praia do Leão (Figure 7). The bird was found in a tired state but with a good 
body score. Following our protocol, we successfully released the bird at 16:32 (local time) at the same 
location mentioned above.

Identification. Morphological characters overlap in the Puffinus assimilis–lherminieri complex (Little 
Audubon’s Shearwaters) (Austin et al. 2004). Plumage and measurements of our specimens were similar to 
previous reports from the FNA (Soto and Filippini 2003; Mestre et al. 2009; Silva e Silva and Olmos 2010), 
as well as general measurements of P. lherminieri from elsewhere (Howell and Zufelt 2019; Ramos et al. 
2021). The birds showed a well‑defined hood and initial whitish area on the face (worn plumage) in front 
of the eye, which is characteristic of P. lherminieri. Broad, dark underwings margins were evident, and the 
primaries were unremarkably light. Longer tail with dark undertail coverts were also perceptible. The foot 

Figure 6. First rescued specimen of 
Puffinus lherminieri in Fernando de 
Noronha (23 November 2019; M35767 band 
code), Brazil. A. Ventral overview, showing 
well‑defined hood, initial whitish area on 
face in front of eye, and dark undertail co‑
verts. B. Left wing in ventral view, showing 
broader dark underwing margins. C. Dorsal 
view of tarsometatarsus and webbed foot, 
light pinkish with black spots.

Figure 7. Second rescued specimen 
of Puffinus lherminieri in Fernando de 
Noronha (19 November 2021; M35766 
band code), Brazil. A. Stranded bird found 
on beach. B. Right wing. C. Left wing, 
showing broader and darker underwing 
margins and unremarkably light primaries. 
D. Left wing in dorsal view. E. Lateral 
view, showing well‑defined hood with ini‑
tial whitish area on face (worn plumage) in 
front of the eye. F. Lateral view, showing 
side and flank. G. Ventral view, noting 
chest, belly, and uppertail coverts. H. Un‑
dertail coverts and longer dark tail. I. Dor‑
sal view, showing tail. J. Tarsometa tarsus 
and toes with black central lines, but note 
the pinkish web. K. Lateral overview, 
highlighting overall light pinkish webbed 
foot. L. Lateral cranial view, showing 
well‑defined hood. M. Oral cavity.



Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 20

showed a colour pattern resembling that described by Silva e Silva and Olmos (2010) for this specie: light 
pinkish overall with black spots.

Distribution. Puffinnus lherminieri occurs in the tropical and subtropical western Atlantic Ocean, breeding 
in the Bahamas, the West Indies, islets east of Nicaragua (Providencia Island), and islands off northwest 
Panama (Kirwan et al. 2020). Small populations are also known in Fernando de Noronha and, formerly 
(no recent records) on the Itatiaia Islands off eastern Brazil (Efe and Musso 2001; Efe 2004). Lopes et al. 
(2014) pointed out several potential sites for this species along the Brazilian coast, especially in the states 
of Rio de Janeiro, Espírito Santo, Bahia, and Pernambuco. Notably, the individuals presented here are the 
only documented records of P. lherminieri in the FNA since 2008. Young and adult individuals have been 
reported locally in the archipelago on sandy beaches, including Boldró, Sueste, and Leão (Soto and Filippini 
2003; Antas et al. 1990; Silva e Silva and Olmos 2010).

Family Hydrobatidae

Hydrobates leucorhous (Vieillot, 1818)
Leach’s Storm‑Petrel
Figure 8

New record. BRAZIL – Pernambuco • offshore; geographic coordinates unknown; 26.XII.2021; L.P.S.San‑
tos & T.A.Rocha leg.; shipboard observation; hand caught; 1 adult ♂♂ (testicles 2 × 2 mm, without bursa of 
Fabricius), MZUSP 115.315.

Remarks. A storm‑petrel was handed to ICMBio at 15:00 (local time) on 26 December 2021 by the skipper of 
one of the cargo vessels on the route between Recife and the FNA. The bird was found in the morning by the 
crew on the deck of a large vessel (c.160 m² in area) during the crossing (ca. 540 km; duration ca. 40 h). The 
geographic coordinates of the stranding are unknown but by the time of detection, we can judge that the 
bird arrived on the ship while the ship was within 290 km of the archipelago. The bird was unresponsive and 
without external injuries. The left webbed foot had an external anomaly between the central and inner toes 
(Figure 8), which has been reported with some frequency in the species (Post 1998). When the bird’s health 
condition improved, measurements and photos were taken. The bird died after 2 h while being stabilized. 
The specimen to send for the scientific collection of the Museu de Zoologia da Universidade de São Paulo.

Identification. The bird was identified as H. leucorhous due to its short legs not protruding beyond the tail, 
black‑webbed feet, and forked tail. Other characters included accentuated angles on the wing silhouette, 
semicircular wing bars almost completely covering the remiges, white rump with a poorly developed 
pelvic‑caudal white bar (2–3 score), a dusky median line, and no white on the primary coverts (Flood et al. 
2017, 2019; Wallace et al. 2017; Howell and Zufelt 2019).

Distribution. This species breeds broadly in the northern hemisphere and crosses the equator during 
its non‑breeding period (Ainley 1980; Howell and Zuffet 2019; Pollet et al. 2021). These birds also are 
considered to have a wide geographic occurrence, but a lack of knowledge on their distribution pattern 
persists (Huntington et al. 1996; Flood and Fisher 2013; Howell and Zufelt 2019; Underhill et al. 2022;). In 
Brazil, Hydrobates leucorhous has been reported (Lima et al. 2004; Albano and Girão 2011; Lees et al. 2015; 
Alvarenga 2018; Daudt 2019; eBird 2023; iNaturalist 2023; Santos et al. 2023; WikiAves 2023), and then 
mostly overwintering off northeast region (Pollet et al. 2014, 2019). Murphy (1915) reported H. leucorhous 
around Atol das Rocas in 1913 (ca. 200 km from the FNA), and Soto and Silva (2001) found beached indi‑
viduals in the port of the FNA in 1999. Our observation reported here is the third record of this species in 
the FNA. Considering the low body mass, small reproductive organ, and lack of the bursa of Fabricius, we 
suggest that our specimen is a non‑breeding adult.

DISCUSSION
Considering the question “who is looking out for them?” we instigated the detection of pelagic and visitant 
bird species over time in the FNA. Will there be few additional records in the coming years because the 
species are not very frequent or because monitoring work focused on pelagic birds is scarce? In fact, the 
occurrence of many species of Procellariiformes is expected in the tropical Atlantic, but these birds have 
been rarely reported. Thus, we are able to provide new records in the FNA of Fregetta tropica after a cen‑
tury, Ardenna grisea after 26 years, Puffinus lherminieri after 11 years, and Hydrobates leucorhous after 22 
years. This is likely possible on account of a lack of continuous surveys with few birders and ornithologists 
covering large regions of the ocean (e.g. Daudt 2019; Barbosa Filho and Vooren 2007). Without effective 
surveys, we cannot understand further patterns or confirm how often these species occur off the mainland; 
if they are abundant, seasonal, or only occasional visitors to the FNA. Tracking work has verified the species 
movement through the archipelago and citizen‑science platforms present several observer’s checklists, 
which also include other procellariiform species. This supports the hypothesis that oceanic species can be 
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better detected. The FNA includes the largest and most inhabited of the four Brazilian oceanic islands and 
is a potential site to apply at‑sea bird surveys. The archipelago is recognized as area that several migratory 
species use as a stopover in the South Atlantic Ocean (Silva e Silva 2008; Silva e Silva and Carlos 2009; 
Williams et al. 2017; Whittaker et al. 2019). Additionally, more in‑depth assessments of the health conditions 
of these species could provide valuable information, as presented here.

Seamounts and offshore oceanic archipelagos create dynamic and ephemeral oceanographic con‑
ditions that attract seabirds (Longhurst and Pauly 1987; Feitosa and Bastos 2007; de Souza et al. 2013; 
Santana 2015). Few systematic investigations relating occurrence patterns of Procellariiformes to environ‑
mental characteristics have been carried out in Brazil (e.g. Barbieri et al. 2019; Daudt 2019). The seamounts 
along the Fernando de Noronha chain are a great area to focus such investigations. Several studies in the 
northeast of Brazil have reported many widespread species (Veit 1995; Azevedo Junior et al. 2001; Carlos 
et al. 2005; Carlos 2009; Pereira et al. 2008; Albano and Girão 2011; Lees et al. 2015; Mariani et al. 2019; 
Petersen 2021), such as the Calonectris borealis (Cory, 1881) (Cory’s Shearwater) and Puffinus puffinus 
(Brünnich, 1764) (Manx Shearwater), which have been rarely reported in the FNA (Nacinovic and Teixeira 
1989; Oren 1982; Barbosa Filho and Vooren 2007; González‑Solís et al. 2007; Silva e Silva 2008; Guilford et 
al. 2009; eBird 2023; iNaturalist 2023). For instance, Barbosa Filho and Vooren (2007) recorded Oceanites 
oceanicus (Kuhl, 1820) (Wilson’s Storm‑Petrel) as the second most abundant species during at‑sea surveys, 
crossing the FNA to the Saint Peter and Saint Paul Archipelago (00°55′N, 29°20′W). Therefore, continuous 
monitoring focusing on at‑sea surveys has the potential to increase our knowledge of seabirds, and we 
strongly suggest improved survey methods.

The factors influencing the presence of pelagic birds around oceanic islands off Brazil should be further 
investigated. The occurrence of Procellariiformes in temperate–polar latitudes is related to the highly 
productive waters (Chown et al. 1998; Davies et al. 2010). In tropical regions, seasonal changes in wind 
intensity and direction increases nutrients and ephemeral habitats for seabirds (Longhurst and Pauly 1987; 
Campos et al. 1996; Chown et al. 1998; Carlos 2006; 2009; Davies et al. 2010). Although the small sample 
size recorded here, we wonder if the bird strandings are related to seasonal dynamics or their breeding 
cycles. Some pelagic species explore larger areas, especially during post fledging dispersal (Schreiber and 
Burger 2001), as known for A. grisea (Hedd et al. 2012; Shaffer et al. 2006) and H. leucorhous (Pollet et al. 
2014, 2019), which overlap the Brazilian oceanic islands in non‑breeding seasons.

Each of our specimens exhibited a unique haplotype, presenting a star shape (one central haplotype 
with a higher frequency surrounded by unique haplotypes), typical of a population that passed through a 
recent expansion event (Avise 2000). The COI data from the A. grisea specimen suggest a connection with 
the South Atlantic colonies and is divergent from Pacific Ocean populations. The FNA specimen found in 
May corroborates Hedd et al. (2012), who point out that A. grisea migrates north from the Falkland Islands 
between March and April. Ardenna grisea is the most common procellariifom in southeastern South Amer‑
ica, with large populations and a regular intercontinental migratory pattern (Reyes‑Arriagada et al. 2007; 
Hedd et al. 2012, 2014). Thus, more records for this specie should be expected in tropical waters.

Figure 8. Hydrobates leucorhous collected  
in Fernando de Noronha (26 December 
2021; MZUSP 115.315), Brazil. A. Lateral 
view, showing dark tubenoses and bill, 
with a darker cranial and neck region. 
B. Dorsal overview, highlighting semicircu‑
lar wing bars almost completely covering 
remiges. C. Ventral overview, showing 
forked tail and no white on primary co‑
verts. D. Tail and undertail coverts with 
lighter plumage. E. Dorsal view, showing 
mantle, white rump with pelvic‑caudal 
white bar poorly developed, and forked 
tail while open. F. Closed feathers in 
dorsal view, showing external aspect with 
forked tail and accentuated angles on 
wing silhouette, as a dusky median line on 
white rump. G. Oral cavity. H. Left black‑
webbed foot in dorsal view, showing ex‑
ternal anomaly between central and inner 
toes. I. Right black‑webbed foot in dorsal 
view. J. Dorsal overview. K. Ventral view, 
showing chest, belly, tail, and light feath‑
ers in uppertail coverts.
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As expected, our specimen of F. tropica was more closely related with Gough Island populations 
than with the New Zealand, although it presented more mutation bars compared to other Gough Island 
samples. From these results we speculate that there is a possible connection with the closer region, the 
Tristan da Cunha, or Inaccessible islands, where F. tropica melanoleuca is also present. We also reflect 
that our specimen was a late‑dispersal individual (December), as northward movements normally occur 
in May to October, despite this is still unclear (Flood and Thomas 2007; Robertson et al. 2016; Howell and 
Zufelt 2019). The FNA individual has a more differentiated lineage that diverged during the cladogenetic 
event that separated F. t. melanoleuca and F. t. tropica, and this difference highlights the shallow genetic 
differentiation between them (Robertson et al. 2016). Herein, our data confirm a latitudinal expansion of 34° 
to the north and the first record of the F. t. melanoleuca from Brazil (Pacheco et al. 2021). No observations 
of F. t. melanoleuca were present in citizen‑science platforms that we searched, and we reinforce the need 
for careful identification. With further research, it may be possible to better follow species movements in 
tropical waters and confirm a hitherto unknown connection between the Equatorial Atlantic and higher 
latitude areas. Genetic tools can be used to identify species and uncover cryptic species and subspecies 
(e.g. Pereira et al. 2016; Taylor et al. 2019).

Both individuals of P. lherminieri in our study were found in November and may have been from a 
resident population, as the breeding season of this species extends from August to December in the FNA 
and on the Brazilian mainland (Efe and Musso 2001; Silva e Silva and Olmos 2010). However, we do not 
reject the hypothesis that they were nonbreeding adults from other areas, as January to July breeding 
seasons are known in larger colonies in the Caribbean (Mackin 2016; Howell and Zufelt 2019; Ramos et al. 
2021). There are interannual variations in the numbers of active nests and adults present in colonies (Soto 
and Filippini 2003; Mestre et al. 2009; Silva e Silva and Olmos 2010), as Silva e Silva and Olmos (2010) 
found only two non‑breeding adults in November 2004 and 25 adults with 10 active nests in October 2005 
in the FNA. Nonetheless, we presume that the local population has been in decline because expeditions 
carried out semi‑annually by ICMBio/CEMAVE found no active nests in local colonies and other regions in 
2018–2021. However, more recently an active nest was seen in August 2022 and October 2023 (LPSS and 
PPS pers. obs.), and calling adults were recorded by acoustic monitoring (LPSS and CLBL pers. obs.), which 
indicates that P. lherminieri is still breeding in the FNA, at least in small numbers.

Non‑breeding individuals of H. leucorhous occur mainly in September to April in the tropical Atlantic 
(Huntington et al. 1996; Howell and Zufelt 2019). Our specimen was found in December, as are most records 
on citizen‑science platforms close to this period in this region. Pollet et al. (2014) noted that fisheries dis‑
charge can attract H. leucorhous. We corroborate that studies performed alongside fishing can add seabird 
records, besides measure the influence of these activities on pelagic species. Encouraging the recording of 
seabirds during tourism and birdwatching can add distribution data in the FNA. Citizen‑science has become 
an important resource of bird records (Trumbull et al. 2000; Earp and Liconti 2020). We were able to find 
seven remarkable records without media in citizen‑science platforms, including F. tropica in 2017 (n = 1: 
at‑sea observation), P. lherminieri in 2018 (n = 2: on land), and, particularly, H. leucorhous in 2007, 2017, 
2019, and 2020 (n = 4: offshore) (eBird 2023). More records were found throughout the archipelago in GBIF 
(2023), which suggests that these and other procellariiform species are more frequent in the FNA than 
reported in the literature.

There is still much information on pelagic birds in the FNA to be discovered. Further surveys and 
research are needed to better understand species’ distribution, in support of conservation efforts. This 
archipelago has an extensive area of national marine park near human occupation zones. Anthropization 
intensely increased from 2020 to 2023, and one of the most negative changes, besides the loss of vegeta‑
tion, is the increase in light pollution. This problem is a critical cause of collision mortality and disturbs the 
circadian cycle of birds; it is recognized as a threat to seabirds worldwide (Reed et al. 1985; Troy et al. 2013; 
Cabrera‑Cruz et al. 2018; Wilhelm et al. 2021). Furthermore, light pollution may be an overlooked cause 
of population declines in P. lherminieri, which is nocturnal, and is in addition to the well‑known threat of 
predation by introduced populations of rats, cats, and tegu lizards (Gaiotto et al. 2020). The role of environ‑
mental agencies, such as ICMBio, in monitoring fauna health is crucial. Surveys focused on stranding birds 
are also in accordance with the National Action Program based on the Agreement on the Albatrosses and 
Petrels Conservation (ACAP 2022; ICMBio 2022) and the National Action Program for Seabird Conserva‑
tion (PAN Aves Marinhas; ICMBio 2022), which consider the FNA as an important bird area. Population 
declines in procellariiform species are notorious for being global in scale, pointing them as one of the most 
threatened groups among birds (Croxall et al. 2012; Rodríguez et al. 2019). Our study reports A. grisea 
(Near Threatened) and H. leucorhous (Vulnerable) (IUCN 2023), and the nationally threatened P. lherminieri 
(Critically Endangered) (MMA 2022).

ACKNOWLEDGEMENTS
This study forms of the research and monitoring program of ICMBio Noronha, represented by RA, and ethical 
permissions, coordinated by PPS. We thank all who supported this work, especially B. Teófilo, L. Arivaldo, 
G. Maiara, B. Fischer, C. Araújo, T. Rossi, C. Guaitanele for assistance, and A. Passos and R. Hambly for 



Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 23

translating. We are grateful for the contact with ICMBio and careful procedures, the Mergulhão restaurant, 
M. Luna and crew of the MV Topa Tudo, J. Ivaldo “Barnabé”, L. Bezerra, Color Time store staff, canoeing 
Santo Antônio’s Port operators, A. Santos and Fundação Pró‑TAMAR team. LPSS thanks the Laboratório de 
Ecologia e Evolução de Aves, Universidade Federal de Pernambuco, especially L. Naka and his team, and 
the Museu de Zoologia da Universidade de São Paulo, represented by L. Fabio Silveira. We also thank the 
reviewers for their contributions which led to the improvement of the manuscript.

ADDITIONAL INFORMATION
Conflict of interest
The authors have declared that no competing interests exist.

Ethical statement
This work was developed according to SISBIO no. 24381‑23 authorization and SNA no. 3258/14 banding 
procedures.

Funding
This work was supported by the Global Environment Facility Project (GEF‑Mar).

Author ORCID iDs
Lucas Penna Soares Santos  https://orcid.org/0000‑0003‑2346‑1646
Taysa Alves Rocha  https://orcid.org/0000‑0003‑0343‑435X
Maria Clara Gonçalves de Queiroz Brito  https://orcid.org/0000‑0003‑4441‑518X
Cecilia Licarião Barreto Luna  https://orcid.org/0000‑0002‑4572‑3849
Patricia Pereira Serafini  https://orcid.org/0000‑0002‑2448‑7621

Author contributions
Conceptualization: LPSS. Data curation: LPSS, FO, MCGQB. Formal Analysis: LPSS, FO, MCGQB. Funding 
acquisition: LPSS, PPS, TAR, RAT, MCGQB, RA. Investigation: LPSS, TAR, MCGQB, GRL, CLBL. Methodology: 
LPSS, PPS, TAR. Project administration: LPSS, TAR, PPS, RA. Resources: LPSS, TAR, GRL, RAT, RA, PPS. 
Software: LPSS, MCGQB. Supervision: LPSS, PPS, RA. Validation: LPSS, FO, PPS. Visualization: LPSS. Writing 
– original draft: LPSS. Writing – review and editing: LPSS, FO, TAR, MCGQB, GRL, CLBL, RAT, RA, PPS.

Data availability
All data that support the findings of this study are available in the main text.

REFERENCES
ACAP (Agreement on the Conservation of Albatrosses and Petrels) (2022) The Agreement on the Conservation of Alba‑

trosses and Petrels. https://acap.aq/. Accessed on: 2023‑12‑20.
Ainley DG (1980) Geographic variation in Leach’s Storm‑petrel. The Auk 97 (4): 837–853. https://doi.org/10.1093/auk/97. 

4.837
Albano C, Girão W (2011) Região metropolitana de Fortaleza. In: Valente RDM, Silva JD, Straube FC, Nascimento JD 

(Eds.) Conservação de aves migratórias neárticas no Brasil. Conservação Internacional, Belém, Brazil, 133–136.
Alvarenga JG (2018) Avifauna da cadeia Vitória‑Trindade: história, diversidade e conservação. Bachelor’s thesis, Univer‑

sidade Federal do Rio Grande,do Sul, Porto Alegre, Brazil, 38 pp.
Antas PTZ, Filippini A, Azevedo Júnior SM (1990) Novos registros de aves para o Brasil. In: Resumos do VI Encontro 

Nacional de Anilhadores de Aves. Pelotas: Universidade Católica de Pelotas, Pelotas, Brazil, 51–52.
Austin JJ, Bretagnolle V, Pasquet E (2004) A global molecular phylogeny of the small Puffinus shearwaters, and impli‑

cations for the systematics of the Little‑Audubon’s shearwaters complex. The Auk 121: 847–864. https://doi.org/10. 
1093/auk/121.3.847

Avise JC (2000) Phylogeography: the history and formation of species. Harvard University Press, Cambridge, USA, 464 
pp. https://doi.org/10.2307/j.ctv1nzfgj7

Azevedo Júnior SM, Dias MM, de Larrazábal MEL, Júnior WT, Lyra-Neves RM, Fernandes CJG (2001) Recapturas e 
recuperações de aves migratórias no litoral de Pernambuco, Brasil. Ararajuba 9: 33–42.

Banks RC, Cicero C, Dunn JL, Kratter AW, Rasmussen PC, Remsen JV, Rising JD, Stotz DF (2006) Forty‑Seventh 
supplement to the American Ornithologists’ Union Check‑List of North American Birds. The Auk 123 (3): 926–936. 
https://doi:10.1093/auk/123.3.926

Barbieri E (2009) Occurrence of plastic particles in procellariiforms, south of São Paulo state (Brazil). Brazilian Archives of 
Biology and Technology 52: 341–348. https://doi.org/10.1590/S1516‑89132009000200011

Barbieri E, Roselli LY, Rodrigues Filho JL (2019) Influência de fatores oceanográficos sob as comunidades de aves 
marinhas da região de Vitória‑Trindade, Banco de Abrolhos e Ressurgência Cabo Frio. In: Lemos JR (Ed.) Campo 
Promissor em Pesquisa, Atena Editora, Ponta Grossa, Brasil, 190–210. https://doi.org/10.22533/at.ed.826191311

https://orcid.org/0000-0003-2346-1646
https://orcid.org/0000-0003-0343-435X
https://orcid.org/0000-0003-4441-518X
https://orcid.org/0000-0002-4572-3849
https://orcid.org/0000-0002-2448-7621
https://acap.aq/
https://doi.org/10.1093/auk/97.4.837
https://doi.org/10.1093/auk/97.4.837
https://doi.org/10.1093/auk/121.3.847
https://doi.org/10.1093/auk/121.3.847
https://doi.org/10.2307/j.ctv1nzfgj7
https://doi:10.1093/auk/123.3.926
https://doi.org/10.1590/S1516-89132009000200011
https://doi.org/10.22533/at.ed.826191311


Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 24

Barbosa Filho RC, Vooren CM (2007) Censos de aves oceânicas no nordeste do Brasil. In: Programação e resumos do 
XV Congresso brasileiro de Ornitologia, Porto Alegre, Rio Grande do Sul, 146–147.

Beck JR, Brown DW (1971) The breeding biology of the Black‑bellied Storm Petrel Fregetta tropica. Ibis 113: 73–90. 
https://doi.org/10.1111/j.1474‑919X.1971.tb05124.x

Belton W (2000) Aves do Rio Grande do Sul: distribuição e biologia. UNISINOS, São Leopoldo, Brazil, 584 pp.
Bouckaert R, Heled J, Kühnert D, Vaughan T, Wu CH, Xie D, Suchard MA, Rambaut A, Drummond AJ (2014) BEAST 

2: a software platform for Bayesian evolutionary analysis. PloS Computational Biology 10: e1003537. https://doi.org/ 
10.1371/journal.pcbi.1003537

Bretagnolle V, Flood RL, Gaba S, Shirihai H (2022) Fregetta lineata (Peale, 1848) is a valid extant species endemic to 
New Caledonia. Bulletin of the British Ornithologists’ Club 142 (1): 111–130. https://doi.org/10.25226/bboc.v142i1. 
2022.a6

Cabrera-Cruz SA, Smolinsky JÁ, Buler JJ (2018) Light pollution is greatest within migration passage areas for noctur‑
nally‑migrating birds around the world. Scientific Reports 8 (1): 3261. https://doi.org/10.1038/s41598‑018‑21577‑6

Campos EJD, Lorenzetti JA, Stevenson MR, Stech JL, Souza RB (1996) Penetration of waters from Brazil‑Malvinas 
confluence along Soulth American continental shelf up to 23°S. Anais da Academia Brasileira de Ciências 68: 49–58.

Carlos CJ (2006) As aves Procellariiformes do Brasil: catálogo, distribuição geográfica e padrão sazonal das ocorrên‑
cias. Master’s thesis, Universidade Federal do Rio Grande, Rio Grande, Brazil, 409 pp.

Carlos CJ (2009) Seabird diversity in Brazil: a review. Sea Swallow 58: 17–46.
Carlos CJ, Fedrizzi CE, de Azevedo-Junior SM (2005) Notes on some seabirds of Pernambuco state, north‑east Brazil. 

Bulletin of the British Ornithologists’ Club 125 (2): 140.
CEMAVE (Centro Nacional de Pesquisa e Conservação de Aves Silvestres) (2020) Manual de Anilhamento de Aves Silves‑

tres. ICMBio/CEMAVE, Brasília, Brazil, 112 pp.
Chown SL, Gaston KJ, Williams PH (1998) Global patterns in species richness of pelagic seabirds: the Procellariiformes. 

Ecography 21: 342–350. https://doi.org/10.1111/j.1600‑0587.1998.tb00399.x
Cibois A, Thibault JC, LeCroy M, Bretagnolle V (2015) Molecular analysis of a storm petrel specimen from the Mar‑

quesas Islands, with comments on specimens of Fregetta lineata and F. guttata. Bulletin of the British Ornithologists’ 
Club 135: 240–246.

Clement MJ, Snell Q, Walker P, Posada D, Crandall KA (2002) TCS: estimating gene genealogies. In: Proceedings 16th 
International Parallel Distributed Processing Symposium, Fort Lauderdale, USA, 184 pp.

Cooper J, Underhill LG, Avery G (1991) Primary molt and transequatorial migration of the sooty shearwater. The Condor 
93: 724−730. https://doi.org/10.2307/1368204

Croxall JP, Butchart SHM, Lascelles B, Stattersfield AJ, Sullivan B, Symes A, Taylor P (2012) Seabird conserva‑
tion status, threats and priority actions: a global assessment. Bird Conservation International 22 (1): 1–34. https://doi.
org/10.1017/S0959270912000020

Darriba D, Taboada GL, Doallo R, Posada D (2012) jModelTest 2: more models, new heuristics and parallel computing. 
Nature Methods 9: 772. https://doi.org/10.1038/nmeth.2109

Daudt NW (2019) Padrões de distribuição espacial de aves marinhas no Brasil. Master’s thesis, Universidade Federal do 
Rio Grande, Rio Grande, Brazil, 125 pp.

Daudt NW, Pereira A, Rechetelo J, Krul R, Mestre LAM (2017) Noteworthy seabird records from Paraná state, southern 
Brazil. Bulletin of the British Ornithologists’ Club 137 (3): 195–205. https://doi.org/10.25226/bboc.v137i3.2017.a3

Davies RG, Irlich UM, Chown SL, Gaston KJ (2010) Ambient, productive and wind energy, and ocean extent predict 
global species richness of procellariiform seabirds. Global Ecology and Biogeography 19 (1): 98–110. https://doi.org/ 
10.1111/j.1466‑8238.2009.00498.x

de Souza CS, da Luz JAG, Macedo S, Montes MDJF, Mafalda P (2013) Chlorophyll a and nutrient distribution around 
seamounts and islands of the tropical south‑western Atlantic. Marine and Freshwater Research 64 (2): 168–184. 
https://doi.org/10.1071/mf12075

Devenish C, Díaz-Fernandez DF, Clay RP, Davidson I, Zabala Y (2009) Important Bird Areas Americas: priority sites 
for biodiversity conservation. BirdLife International, Quito, Ecuador, 460 pp.

Dickinson JL, Zuckerberg B, Bonter DN (2010) Citizen Science as an Ecological Research Tool: Challenges and 
Benefits. Annual Review of Ecology, Evolution, and Systematics 41 (1): 149–172. https://doi.org/10.1146/annurev‑
ecolsys‑102209‑144636

Earp HS, Liconti A (2020). Science for the future: the use of citizen science in marine research and conservation. In: 
Jungblut S, Liebich V, Bode‑Dalby M. (Eds.) YOUMARES 9 – The oceans: our research, our future. Springer Interna‑
tional, New York, USA, 1–19. https://doi.org/10.1007/978‑3‑030‑20389‑4_1

eBird (2023) eBird: an online database of bird distribution and abundance. Cornell Lab of Ornithology, Ithaca, New York. 
https://www.ebird.org. Accessed on 2023‑12‑18.

Efe MA (2004) Aves marinhas das ilhas do Espírito Santo. In: Branco JO (Ed.). Aves marinhas e insulares brasileiras: bio‑
ecologia e conservação. Universidade do Vale do Itajaí, Itajaí, Brazil, 101–118.

Efe MA, Musso CM (2001) Primeiro registro de Puffinus lherminieri no Brasil. Nattereria 2: 21–23.
Flood R, Fisher A (2013) North Atlantic seabirds: storm‑petrels & Bulwer’s Petrel. Pelagic Birds & Birding Multimedia ID 

Guides, Scilly, UK, 212 pp.
Flood RL, Thomas B (2007). Identification of ‘black‑and‑white’ storm‑petrels of the North Atlantic. British Birds 100 (7): 

407–442.

https://doi.org/10.1111/j.1474-919X.1971.tb05124.x
https://doi.org/10.1371/journal.pcbi.1003537
https://doi.org/10.1371/journal.pcbi.1003537
https://doi.org/10.25226/bboc.v142i1.2022.a6
https://doi.org/10.25226/bboc.v142i1.2022.a6
https://doi.org/10.1038/s41598-018-21577-6
https://doi.org/10.1111/j.1600-0587.1998.tb00399.x
https://doi.org/10.2307/1368204
https://doi.org/10.1017/S0959270912000020
https://doi.org/10.1017/S0959270912000020
https://doi.org/10.1038/nmeth.2109
https://doi.org/10.25226/bboc.v137i3.2017.a3
https://doi:10.1111/j.1466-8238.2009.00498.x
https://doi:10.1111/j.1466-8238.2009.00498.x
https://doi.org/10.1071/mf12075
https://doi.org/10.1146/annurev-ecolsys-102209-144636
https://doi.org/10.1146/annurev-ecolsys-102209-144636
https://doi.org/10.1007/978-3-030-20389-4_1
https://www.ebird.org


Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 25

Flood RL, Simon J, Tribot J, Pineae KA (2017) Swinhoe’s Storm‑petrel (Hydrobates monorhis) in French Guiana: the first 
record for South America. Revista Brasileira de Ornitologia 25 (3): 226–230. https://doi.org/10.1007/bf03544400

Flood RL, Lima RF, Melo M, Verbelen P, Wagstaff WH (2019) What is known about the enigmatic Gulf of Guinea band‑
rumped storm petrels Hydrobates cf. castro? Bulletin of the British Ornithologists’ Club 139 (2): 173–186. https://doi.
org/10.25226/bboc.v139i2.2019.a10

Franz I, Agne CE, Bugoni L, Bencke GA, Dias RA (2018) Four decades after Belton: a review of records and evidences 
on the avifauna of Rio Grande do Sul, Brazil. Iheringia, Série Zoologia 108: e2018005. https://doi.org/10.1590/1678‑
4766e2018005

Gaiotto JV, Abrahão CR, Dias RA, Bugoni L (2020) Diet of invasive cats, rats and tegu lizards reveals impact over 
threatened species in a tropical island. Perspectives in Ecology and Conservation 18 (4): 294–303. https://doi.org/10. 
1016/j.pecon.2020.09.005

GBIF (Global Biodiversity Information Facility) (2023) GBIF occurrence download. https://doi.org/10.15468/dl.8bzrgm. 
Accessed on 2023‑12‑18.

González-Solís J, Croxall JP, Oro D, Ruiz X (2007) Trans‑equatorial migration and mixing in the wintering areas of a 
pelagic seabird. Frontiers in Ecology and the Environment 5 (6): 297–301. https://doi.org/10.1890/1540‑9295(2007) 
5[297:tmamit]2.0.co;2

Guilford T, Meade J, Willis J, Phillips RA, Boyle D, Roberts S, Freeman R, Perrins CM (2009) Migration and stopover 
in a small pelagic seabird, the Manx Shearwater Puffinus puffinus: insights from machine learning. Proceedings of the 
Royal Society B: Biological Sciences 276 (1660): 1215–1223. https://doi.org/10.1098/rspb.2008.1577

Guris PA, Overton MD, Tove MH, Wiltraut R (2004) First North American record of Black‑bellied Storm‑Petrel (Fregetta 
tropica). North American Birds 58: 618–621.

Hahn S (1998) Brutphänologie und Morphometrie des Schwarzbauchmeerläufers (Fregetta tropica) auf King George 
Island, Antarktis. Journal of Ornithology 139 (2): 149–156. https://doi.org/10.1007/bf01651224

Hall TA (1999) BioEdit: a user‑friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. 
Nucleic Acids Symposium Series 41: 95–98. https://doi.org/10.12691/ajmr‑3‑2‑1

Hamilton SA, Moller H, Robertson CJR (1997) Distribution of Sooty Shearwater (Puffinus griseus) breeding colonies 
along the Otago coast, New Zealand, with indication of countrywide population trends. Notornis 44: 15–25

Harrison PM, Perrow M, Larsson H (2021) Seabirds: the new identification guide. Lynx Edicions, Barcelona, Spain, 
608 pp.

Hedd A, Montevecchi WA, Phillips RA, Fifield DA (2014) Seasonal sexual segregation by monomorphic Sooty Shear‑
waters Puffinus griseus reflects different reproductive roles during the pre‑laying period. PLoS ONE 9 (1): e85572. 
https://doi.org/10.1371/journal.pone.0085572

Hedd A, Montevecchi WA, Otley H, Phillips RA, Fifield DA (2012) Trans‑equatorial migration and habitat use by Sooty 
Shearwaters Puffinus griseus from the South Atlantic during the nonbreeding season. Marine Ecology Progress 
Series 449: 277–290. https://doi.org/10.3354/meps09538

Howell SNG, Zufelt K (2019) Oceanic birds of the world: a photo guide. Princeton University Press, Princeton, USA, 360 
pp. https://doi.org/10.2307/j.ctvg254dg

Huntington CE, Butler G, Mauck RA (1996) Leach’s Storm‑Petrel (Oceanodroma leucorhoa). Version 1.1. In: Poole A, Gill 
F (Eds.) Birds of North America. Cornell Lab of Ornithology, Ithaca, USA. https://doi.org/10.2173/bow.lcspet.01.1

Hurtado R, Saviolli YJ, Vanstreels RET (2020) Reabilitação de Procellariiformes (albatrozes, petréis, pardelas). Editora 
Comunnicar, Santos, Brazil, 110 pp.

IBAMA (Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais) (1990) Plano de Manejo do Parque Nacional 
Marinho de Fernando de Noronha. IBAMA/FUNATURA, Fernando de Noronha, Brazil, 253 pp.

IBGE (Instituto Brasileiro de Geografia e Estatística) (2022) Cidades e Estados: Fernando de Noronha. https://www.ibge.
gov.br/cidades‑e‑estados/pe/fernando‑de‑noronha.html/. Accessed on: 2023‑12‑18.

ICMBio (Instituto Chico Mendes para a Conservação da Biodiversidade) (2022) Plano de Ação Nacional para a con‑
servação de albatrozes e petréis – PLANACAP. https://www.gov.br/icmbio/pt‑br/assuntos/biodiversidade/pan/pan‑
albatrozes‑e‑petreis. Accessed on 2023‑12‑18.

ICMBio (Instituto Chico Mendes para a Conservação da Biodiversidade) (2022) Plano de Ação Nacional para a Conser‑
vação das Aves Marinhas – PAN Aves Marinhas. https://www.gov.br/icmbio/pt‑br/assuntos/biodiversidade/pan/pan‑a‑
ves‑marinhas/. Accessed on 2023‑12‑18.

iNaturalist (2023) https://www.inaturalist.org/. Accessed on 2023‑12‑18.
IUCN (International Union for Conservation of Nature) (2023) IUCN red list of threatened species. https://www.iucnredlist.

org/. Accessed on: 2023‑12‑18.
Jones C (2000) Sooty Shearwater (Puffinus griseus) breeding colonies on mainland South Island, New Zealand: Evidence 

of decline and predictors of persistence. New Zealand Journal of Zoology 27 (4): 327–334. https://doi.org/10.1080/03
014223.2000.9518242

Jouventin P, Mougin JL, Stahl JC, Weimerskirch H (1985) Comparative biology of the burrowing petrels of the Crozet 
Islands. Notornis 32 (3): 157–220.

Kirwan GM, Carboneras C, Jutglar F (2020) Audubon’s Shearwater (Puffinus lherminieri). In: Billerman SM, Kee‑
ney BK, Rodewald PG, Schulenberg TS (Eds.) Birds of the World. Cornell Lab of Ornithology, Ithaca, USA. https://
birdsoftheworld.org/bow/home. Accessed on: 2023‑12‑18.

Lagoze C (2014) eBird: curating citizen science data for use by diverse communities. International Journal of Digital Cura‑
tion 9 (1): 71–82. https://doi.org/10.2218/ijdc.v9i1.302

Lees AC, Olmos F, Campos A (2015) Here be gadflies: pelagic birding off north‑east Brazil. Neotropical Birding 17: 11–18.

https://doi.org/10.1007/bf03544400
https://doi.org/10.25226/bboc.v139i2.2019.a10
https://doi.org/10.25226/bboc.v139i2.2019.a10
https://doi.org/10.1590/1678-4766e2018005
https://doi.org/10.1590/1678-4766e2018005
https://doi.org/10.1016/j.pecon.2020.09.005
https://doi.org/10.1016/j.pecon.2020.09.005
https://doi.org/10.15468/dl.8bzrgm
https://doi.org/10.1890/1540-9295(2007)5[297:tmamit]2.0.co;2
https://doi.org/10.1890/1540-9295(2007)5[297:tmamit]2.0.co;2
https://doi.org/10.1098/rspb.2008.1577
https://doi.org/10.1007/bf01651224
https://doi.org/10.12691/ajmr-3-2-1
https://doi.org/10.1371/journal.pone.0085572
https://doi.org/10.3354/meps09538
https://doi.org/10.2307/j.ctvg254dg
https://doi.org/10.2173/bow.lcspet.01.1
https://www.ibge.gov.br/cidades-e-estados/pe/fernando-de-noronha.html/
https://www.ibge.gov.br/cidades-e-estados/pe/fernando-de-noronha.html/
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/pan/pan-albatrozes-e-petreis
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/pan/pan-albatrozes-e-petreis
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/pan/pan-aves-marinhas/
https://www.gov.br/icmbio/pt-br/assuntos/biodiversidade/pan/pan-aves-marinhas/
https://www.inaturalist.org/
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://doi.org/10.1080/03014223.2000.9518242
https://doi.org/10.1080/03014223.2000.9518242
https://birdsoftheworld.org/bow/home
https://birdsoftheworld.org/bow/home
https://doi.org/10.2218/ijdc.v9i1.302


Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 26

Leigh JW, Bryant D (2015) Popart: full‑feature software for haplotype network construction. Methods in Ecology and 
Evolution 6: 1110–1116. https://doi.org/10.1111/2041‑210X.12410

Lima PC, Grantsau R, Lima RCFR, Santos SS (2004) Occurrence and mortality of seabirds along the northern coast of 
Bahia, and the identification key of the Procellariiformes Order and the Stercorariidae Family. Atualidades Ornitológi‑
cas 121: 1–63.

Longhurst AR, Pauly D (1987) Ecology of tropical oceans. Academic Press, London, UK, 407 pp.
Feitosa FADN, Bastos RB (2007) Produtividade fitoplanctônica e hidrologia do ecossistema costeiro de Maracajaú‑RN. 

Arquivo de Ciências do Mar 40 (2): 26–36.
Lopes AC, Vital MVC, Efe MA (2014) Potential geographic distribution and conservation of Audubon’s Shearwater, Puffi-

nus lherminieri in Brazil. Papéis Avulsos de Zoologia 54: 293–298.
Mackin WA (2016) Current and former populations of Audubon’s Shearwater (Puffinus lherminieri) in the Caribbean 

region. The Condor 118 (3): 655–673. https://doi.org/10.1650/condor‑16‑2.1
Mancini PL, Serafini PP, Bugoni L (2016) Breeding seabird populations in Brazilian oceanic islands: historical review, 

update and a call for census standardization. Revista Brasileira de Ornitologia 24: 94–115. https://doi.org/10.1007/
bf03544338

Mariani DB, Almeida BJ, Febrônio AD, Vergara-Parente JE, Souza FA, Mendonça FS (2019) Causes of mortality of 
seabirds stranded at the northeastern coast of Brazil. Pesquisa Veterinária Brasileira 39 (07): 523–529. https://doi.
org/10.1590/1678‑5150‑pvb‑5812

Melo CMF, Oliveira JB, Athayde ACR, Dantas AFM, Feitosa TF, Vilela VLR, Menezes DJA, Wagner PGC (2012) Iden‑
tification of parasites in Puffinus puffinus (birds, Procellariiformes) from northeastern Brazil. Veterinary Research Com‑
munications 36: 235–238. https://doi.org/10.1007/s11259‑012‑9530‑1

Mestre LAM, Roos AL, Nascimento JLX (2009) Dados biológicos de Puffinus lherminieri anilhados em Fernando de 
Noronha em 2005 e 2006. Revista Brasileira de Ornitologia 17: 65–69.

MMA (Ministério do Meio Ambiente) (2022) Portaria nº 300, de 13 de Dezembro de 2022. Reconhece a Lista Nacional de 
Espécies Ameaçadas de Extinção. Diário Oficial da União, Imprensa Nacional, Brasília, Brasil. https://www.in.gov.br/
en/web/dou/‑/portaria‑gm/mma‑n‑300‑de‑13‑de‑dezembro‑de‑2022‑450425464. Accessed on: 2023‑12‑18.

MMA (Ministério do Meio Ambiente) (2017) Plano de Manejo da Área de Proteção Ambiental de Fernando de Noronha – 
Rocas – São Pedro e São Paulo. ICMBio/MMA, Brasília, Brazil, 156 pp.

Murphy RC (1915) The Atlantic range of Leach’s Petrel (Oceanodroma leucorhoa (Vieillot)). The Auk 32: 170–173. https://
doi.org/10.2307/4072425

Murphy RC, Snyder JP (1952) The ‘Pealea’ phenomenon and other notes on storm petrels. American Museum Novitates 
1596: 1–16.

Nacinovic JB, Teixeira DM (1989) As aves de Fernando de Noronha: uma lista sistemática anotada. Revista Brasileira de 
Biologia 49 (3): 709–729.

Neves T, Vooren CM, Bugoni L, Olmos F, Nascimento L (2006) Distribuição e abundância de aves marinhas na região 
sudeste sul do Brasil. In: Neves T, Bugoni L, Rossi‑Wongtschowski CLDB (Eds.) Aves oceânicas e suas interações com 
a pesca na Região Sudeste‑Sul do Brasil. Universidade de São Paulo, São Paulo, Brazil, 11–36.

Nevitt GA (2008) Sensory ecology on the high seas: the odor world of the procellariiform seabirds. Journal of Experi‑
mental Biology 211 (11): 1706–1713. https://doi.org/10.1242/jeb.015412

Olmos F (2000) Revisão dos registros de Fregetta tropica para o Brasil (Procellariiformes: Hydrobatidae). Nattereria 1: 
27–28.

Oren DC (1982) A avifauna do Arquipélago de Fernando de Noronha. Boletim do Museu Paraense Emílio Goeldi 118: 
1–22.

Pacheco JF, Silveira LF, Aleixo A, Agne CE, Bencke GA, Bravo GA, Brito GRR, Cohn-Haft M, Maurício GN, Naka 
LN, Olmos F, Posso SR, Lees AC, Figueiredo LFA, Carrano E, Guedes RC, Cesari E, Franz I, Schunck F, Pia-
centini VQ (2021) Annotated checklist of the birds of Brazil by the Brazilian Ornithological Records Committee – sec‑
ond edition. Ornithology Research 29: 94–105. https://doi.org/10.1007/s43388‑021‑00058‑x

Patel S, Waugh J, Millar CD, Lambert DM (2010) Conserved primers for DNA barcoding historical and modern samples 
from New Zealand and Antarctic birds. Molecular Ecology Resources 10 (3): 431–438. https://doi.org/10.1111/j.1755‑
0998.2009.02793.x

Pereira A, Daudt NW, Nuss A, Tavares M, Carlos CJ (2016) The first confirmed record of the White‑capped Albatross 
Thalassarche steadi in Brazil. Revista Brasileira de Ornitologia 24: 286–289. https://doi.org/10.1007/BF03544355

Pereira GA, Whittaker A, Whitney BM, Zimmer KJ, Dantas SM, Roda SA, Bevier LR, Coelho G, Hoyer RC, Albano 
C (2008) Novos registros de aves para Pernambuco, Brasil, com notas sobre algumas espécies pouco conhecidas no 
Estado. Revista Brasileira de Ornitologia 16 (1): 47–53.

Petersen LV (2021) Encalhes de aves marinhas em Praia do Forte, Mata de São João, Bahia, em 2021. Biodiversidade 20 
(4): 79–85.

Petry MV, Basler AB, Santos CR (2016) First record of Fregetta tropica (Procellariiformes: Hydrobatidae) on the coast of 
Rio Grande do Sul, Brazil. Oecologia Austral 20: 119–121. https://doi.org/10.4257/oeco.2016.2001.09

Pollet IL, Ronconi RA, Leonard ML, Shutler D (2019) Migration routes and stopover areas of Leach’s Storm Petrels 
Oceanodroma leucorhoa. Marine Ornithology 47: 55–65.

Pollet IL, Hedd A, Taylor PD, Montevecchi WA, Shutler D (2014) Migratory movements and wintering areas of Leach’s 
Storm‑Petrels tracked using geolocators. Journal of Field Ornithology 85 (3): 321–328. https://doi.org/10.1111/jofo.12071

https://doi.org/10.1111/2041-210X.12410
https://doi.org/10.1650/condor-16-2.1
https://doi.org/10.1007/BF03544338
https://doi.org/10.1007/BF03544338
https://doi.org/10.1590/1678-5150-pvb-5812
https://doi.org/10.1590/1678-5150-pvb-5812
https://doi.org/10.1007/s11259-012-9530-1
https://www.in.gov.br/en/web/dou/-/portaria-gm/mma-n-300-de-13-de-dezembro-de-2022-450425464
https://www.in.gov.br/en/web/dou/-/portaria-gm/mma-n-300-de-13-de-dezembro-de-2022-450425464
https://doi.org/10.2307/4072425
https://doi.org/10.2307/4072425
https://doi.org/10.1242/jeb.015412
https://doi.org/10.1007/s43388-021-00058-x
https://doi.org/10.1111/j.1755-0998.2009.02793.x
https://doi.org/10.1111/j.1755-0998.2009.02793.x
https://doi.org/10.1007/BF03544355
https://doi.org/10.4257/oeco.2016.2001.09
https://doi.org/10.1111/jofo.12071


Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 27

Pollet IL, Bond AL, Hedd A, Huntington CE, Butler RG, Mauck R (2021) Leach’s Storm‑Petrel (Hydrobates leucor-
hous), version 1.1. In: (Eds. Not available) Birds of the World. Cornell Lab of Ornithology, Ithaca, NY, USA. https://doi.
org/10.2173/bow.lcspet.01.1

Post JNJ (1998) Biometrics of 35 specimens of the Leach’s Storm‑Petrel Oceanodroma leucorhoa from a wreck in south‑
ern Portugal. Deinsea 4: 77–90.

Ramos R, Paiva VH, Zajková Z, Precheur C, Fagundes AI, Jodice PG, Mackin W, Zino F, Bretagnolle V, González-
Solís J (2021) Spatial ecology of closely related taxa: the case of the little shearwater complex in the North Atlantic 
Ocean. Zoological Journal of the Linnean Society 191 (2): 482–502. https://doi.org/10.1093/zoolinnean/zlaa045

Reed JR, Sincock JL, Hailman JP (1985) Light attraction in endangered Procellariiform birds: reduction by shielding 
upward radiation. The Auk 102: 377–383. https://doi.org/10.2307/4086782

Reyes-Arriagada R, Campos-Ellwanger P, Schlatter RP, Baduini C (2007). Sooty Shearwater (Puffinus griseus) 
on Guafo Island: the largest seabird colony in the world? Biodiversity and Conservation 16: 913–930. https://doi.
org/10.1007/s10531‑006‑9087‑9

Richdale LE (2009) Biology of the Sooty Shearwater Puffinus griseus. Journal of Zoology 141 (1): 1–117. https://doi.
org/10.1111/j.1469‑7998.1963.tb01603.x

Robertson BC, Steeves TE, McBride KP, Goldstien SJ, Williams M, Gemmell NJ (2007) Phylogeography of the New 
Zealand blue duck (Hymenolaimus malacorhynchos): implications for translocation and species recovery. Conserva‑
tion Genetics 8: 1431–1440. https://doi.org/10.1007/s10592‑007‑9294‑2

Robertson BC, Stephenson BM, Ronconi RA, Goldstien SJ, Shepherd L, Tennyson A, Carlile N, Ryan PG (2016) 
Phylogenetic affinities of the Fregetta storm‑petrels are not black and white. Molecular Phylogenetics and Evolution 
97: 170–176. https://doi.org/10.1016/j.ympev.2016.01.004

Rocha WJS (1995) Características hidrogeológicas e hidroquímicas da Ilha de Fernando de Noronha. Master’s thesis, 
Universidade Federal de Pernambuco, Recife, Brazil, 382 pp.

Rodríguez A, Arcos JM, Bretagnolle V, Dias MP, Holmes ND, Louzao M, Provencher J, Raine AF, Ramírez F, 
Rodríguez B, Ronconi RA, Taylor RS, Bonnaud E, Borrelle SB, Cortés V, Descamps S, Friesen VL, Genovart 
M, Hedd A, Hodum P, Humphries GRW, Le Corre M, Lebarbenchon C, Martin R, Melvin EF, Montevecchi WA, 
Pinet P, Pollet IL, Ramos R, Russell JC, Ryan PG, Sanz-Aguilar A, Spatz DR, Travers M, Votier SC, Wanless 
RM, Woehler E, Chiaradia A (2019) Future directions in conservation research on petrels and shearwaters. Frontiers 
in Marine Science 6 (94): 1–27. https://doi.org/10.3389/fmars.2019.00094

Santana JRD (2015) Variabilidade espacial do ictioneuston ao largo de ilhas oceânicas do Nordeste do Brasil. Master’s 
thesis, Universidade Federal de Pernambuco, Recife, Brazil, 85 pp.

Santos LPS, Araujo CBB, Souza MAC, Oliveira JEL, Viana D (2023) Occurrence of Leach’s Storm‑petrel Hydrobates  
leucorhous near the Saint Peter and Saint Paul Archipelago, Brazil. Seabird Journal 35 (8): 85‑91. https://doi.org/10. 
61350/sbj.35.8

Sausner J (2015) Ecomorphology of Storm‑Petrels Along the Pacific Coast of the Americas. PhD thesis, California State 
University, Northridge, USA, 55 pp.

Schreiber EA, Burger J (2001) Biology of marine birds. CRC Press, Boca Raton, USA, 722 pp. https://doi.org/10.1201/978 
1420036305

Schulz-Neto A (1998) Novos registros de aves para o Novo Mundo, para a América do Sul, para o Brasil e para Fernando 
de Noronha. In: Resumos VII Congresso Brasileiro de Ornitologia. Universidade do Estado do Rio de Janeiro, Rio de 
Janeiro, 50.

Shaffer SA, Tremblay Y, Weimerskirch H, Scott D, Thompson DR, Sagar PM, Moller H, Taylor GA, Foley DG, Block 
BA, Costa DP (2006) Migratory shearwaters integrate oceanic resources across the Pacific Ocean in an endless 
summer. Proceedings of the National Academy of Sciences of the United States of America 103 (34): 12799–12802. 
https://doi.org/10.1073/pnas.0603715103

Shaffer SA, Weimerskirch H, Scott D, Pinaud D, Thompson DR, Sagar PM, Moller H, Taylor GA, Foley DG, Trem-
blay Y, Costa, DP (2009) Spatiotemporal habitat use by breeding sooty shearwaters Puffinus griseus. Marine Ecol‑
ogy Progress Series 391: 209–220. http://doi.org/10.3354/meps07932

Shirihai H (2008) The complete guide to Antarctic wildlife. Princeton University Press, Princeton, USA, 512 pp.
Sick H (1997) Ornitologia brasileira. Nova Fronteira, Rio de Janeiro, Brazil, 862 pp.
Silva e Silva R (2008) Aves de Fernando de Noronha. Avis Brasilis, Vinhedo, Brazil, 240 pp.
Silva e Silva R, Carlos CJ (2019) A Great Frigatebird Fregata minor at Fernando de Noronha archipelago, equatorial 

Atlantic Ocean. Bulletin of the British Ornithologists’ Club 139 (4): 333–337. https://doi.org/10.25226/bboc.v139i4. 
2019.a6

Silva e Silva R, Olmos F (2010) Notes on the biology and morphology of Audubon’s Shearwaters Puffinus lherminieri 
(Procellariiformes: Procellariidae) from Fernando de Noronha, northeast Brazil. Revista Brasileira de Ornitologia 18 (3): 
139–145.

Sorenson MD, Ast JC, Dimcheff DE, Yuri T, Mindell DP (1999) Primers for a PCR‑based approach to mitochondrial 
genome sequencing in birds and other vertebrates. Molecular phylogenetics and evolution 12 (2): 105–114. https://
doi.org/10.1006/mpev.1998.0602

Soto J, Filippini A (2003) Ocorrência e reprodução de Pardela‑de‑Audubon, P. lherminieri Lesson, 1839 (Procellarii‑
formes, Procellariidae), no Arquipélago Fernando de Noronha, com revisão dos registros de P. lherminieri e P. assimi-
lis no Brasil. Ararajuba 11 (1): 131–145.

https://doi.org/10.2173/bow.lcspet.01.1
https://doi.org/10.2173/bow.lcspet.01.1
https://doi.org/10.1093/zoolinnean/zlaa045
https://doi.org/10.2307/4086782
https://doi.org/10.1007/s10531-006-9087-9
https://doi.org/10.1007/s10531-006-9087-9
https://doi.org/10.1111/j.1469-7998.1963.tb01603.x
https://doi.org/10.1111/j.1469-7998.1963.tb01603.x
https://doi.org/10.1007/s10592-007-9294-2
https://doi.org/10.1016/j.ympev.2016.01.004
https://doi.org/10.3389/fmars.2019.00094
https://doi.org/10.61350/sbj.35.8
https://doi.org/10.61350/sbj.35.8
https://doi.org/10.1201/9781420036305
https://doi.org/10.1201/9781420036305
https://doi.org/10.1073/pnas.0603715103
http://doi.org/10.3354/meps07932
https://doi.org/10.25226/bboc.v139i4.2019.a6
https://doi.org/10.25226/bboc.v139i4.2019.a6
https://doi.org/10.1006/mpev.1998.0602
https://doi.org/10.1006/mpev.1998.0602


Check List 20 (1): 12–28 · https://doi.org/10.15560/20.1.12

Santos et al. · New records of Procellariiformes in Fernando de Noronha 28

Soto JMR, Silva JR (2001) Novos registros de aves para o arquipélago de Fernando de Noronha, Brasil. In: Resumos do 
IX Congresso Brasileiro de Ornitologia, Curitiba, Brazil, 371–372.

Sousa MC, Fraga RT, Carlos CJ (2005) Seabird records from Alagoas and Sergipe states, north‑east Brazil. Cotinga 24: 
112–114.

Souto LRA, Maia-Nogueira R, Bressan DC (2008). Primeiro registro de Puffinus tenuirostris (Temminck, 1835) para o 
Oceano Atlântico. Revista Brasileira de Ornitologia 16: 64–66.

Spear LB, Ainley DG (2007) Storm‑petrels of the eastern Pacific Ocean: species assembly and diversity along marine 
habitat gradients. Ornithological Monographs 62: 1–77. https://doi.org/10.2307/40166847

Sullivan BL, Aycrigg JL, Barry JH, Bonney RE, Bruns N, Cooper CB, Damoulas T, Dhondt AA, Dietterich T, Farns-
worth A, Fink D, Fitzpatrick JW, Fredericks T, Gerbracht J, Gomes C, Hochachka WM, Iliff MJ, Lagoze C, La 
Sorte FA, Merrifield M, Morris W, Phillips TB, Reynolds M, Rodewald AD, Rosenberg KV, Trautmann NM, Wig-
gins A, Winkler DW, Wong WK, Wood CG, Yu J, Kelling S (2014). The eBird enterprise: an integrated approach to 
development and application of citizen science. Biological Conservation 169: 31–40. https://doi:10.1016/j.biocon. 
2013.11.003

SurfGuru (2022) Fernando de Noronha: Vila dos Remédios. https://surfguru.com.br/previsao/brasil/fernando‑de‑noronha/
vila‑dos‑remedios/oceanica/. Accessed on: 2023‑12‑18.

Taylor RS, Bolton M, Beard A, Birt T, Deane-Coe P, Raine A, González-Solís J, Laughed SC, Friesen VL (2019) Cryp‑
tic species and independent origins of allochronic populations within a seabird species complex (Hydrobates spp.). 
Molecular Phylogenetics and Evolution 139: 106552. https://doi.org/10.1016/j.ympev.2019.106552

Teixeira W, Cordani UG, Menor EA, Teixeira MG, Lisker R (2003) Arquipélago Fernando de Noronha: o paraíso do vul‑
cão. Terra Virgem Editora, São Paulo, Brazil, 168 pp.

Thompson JD, Higgins DG, Gibson TJ (1994) CLUSTAL W: improving the sensitivity of progressive multiple sequence 
alignment through sequence weighting, position‑specific gap penalties and weight matrix choice. Nucleic Acids 
Research 22: 4673–4680. https://doi.org/10.1093/nar/22.22.4673

Troy J, Holmes N, Veech J, Green M (2013) Using observed seabird fallout records to infer patterns of attraction to arti‑
ficial light. Endangered Species Research 22 (3): 225–234. https://doi.org/10.3354/esr00547

Trumbull DJ, Bonney R, Bascom D, Cabral A (2000) Thinking scientifically during participation in a citizen‑sci‑
ence project. Science Education 84 (2): 265–275. http://doi.org/10.1002/(sici)1098‑237x(200003)84:2%3c265::aid‑
sce7%3e3.0.co;2‑5

Underhill LG, Crawford RJM, Camphuysen CJ (2002) Leach’s Storm‑Petrels Oceanodroma leucorhoa off southern 
Africa: breeding and migratory status, and measurements and mass of the breeding population. Transactions of the 
Royal Society of South Africa 57: 43–46. https://doi.org/10.1080/00359190209520526

Valls FC, Costa PL, Awabdi DR, Bugoni L (2023) An overview of seabirds in the Santos Basin, Brazil: species, 
threats, and current trends in studies. Ocean and Coastal Research 71: e23011. https://doi.org/10.1590/2675‑
2824071.22068fclv

Veit RR (1995) Pelagic communities of seabirds in the South Atlantic Ocean. Ibis 137: 1–10. https://doi.org/10.1111/j.1474‑
919X.1995.tb03213.x

Veit RR, Whitehouse MJ, Prince PA (1996) Sighting of a Leach’s Storm‑Petrel Oceanodroma leucorhoa near the Antarc‑
tic Polar Front. Marine Ornithology 24: 41–42.

Vooren CM, Brusque LF (1999) Diagnóstico sobre aves do ambiente costeiro do Brasil. In: Avaliação e Ações Prioritárias 
para a Conservação da Biodiversidade da Zona Costeira e Marinha. Programa Nacional da Diversidade Biológica, Rio 
Grande, Brazil, 182 pp.

Wallace SJ, Morris-Pococka JA, González-Solís J, Quillfeldtc P, Friesen VL (2017) A phylogenetic test of sympatric 
speciation in the Hydrobatinae (Aves: Procellariiformes). Molecular Phylogenetics and Evolution 107: 39–47. https://
doi.org/10.1016/j.ympev.2016.09.025

Warham J (1990) The petrels: their ecology and breeding systems. Academic Press, London, UK, 448 pp.
Warham J (1996) The behaviour, population biology and physiology of the petrels. Academic Press, London, UK, 613 pp.
Warwick-Evans V, Santora JA, Waggitt JJ, Trathan PN (2021) Multi‑scale assessment of distribution and density of 

rocellariform seabirds within the Northern Antarctic Peninsula marine ecosystem. ICES Journal of Marine Science 78 
(4): 1324–1339. https://doi.org/10.1093/icesjms/fsab020

Weimerskirch H, Robertson G (1994) Satellite tracking of Light‑mantled Sooty Albatrosses. Polar Biology 14: 123–126. 
https://doi.org/10.1007/BF00234974

Whittaker A, Silva JPF, Lucio B, Kirwan GM (2019) Old World vagrants on Fernando de Noronha, including two addi‑
tions to the Brazilian avifauna, and predictions for potential future Palearctic vagrants. Bulletin of the British Ornithol‑
ogists’ Club 139 (3): 189–204.

Wikiaves (2023) A enciclopédia das aves do Brasil. https://www.wikiaves.com.br/. Accessed on: 2023‑12‑18.
Wilhelm S, Dooley S, Corbett E, Fitzsimmons M, Ryan P, Robertson G (2021) Effects of land‑based light pollution on 

two species of burrow‑nesting seabirds in Newfoundland and Labrador, Canada. Avian Conservation and Ecology 16 
(1): 12. https://doi.org/10.5751/ACE‑01809‑160112

Williams SM, Weber SB, Oppel S, Leat EHK, Sommerfeld J, Godley BJ, Weber N, Broderick AC (2017) Satellite 
telemetry reveals the first record of the Ascension Frigatebird (Fregata aquila) for the Americas. The Wilson Journal 
of Ornithology 129 (3): 600–604. https://doi.org/10.1676/16‑167.1

https://doi.org/10.2307/40166847
https://doi:10.1016/j.biocon.2013.11.003
https://doi:10.1016/j.biocon.2013.11.003
https://surfguru.com.br/previsao/brasil/fernando-de-noronha/vila-dos-remedios/oceanica/
https://surfguru.com.br/previsao/brasil/fernando-de-noronha/vila-dos-remedios/oceanica/
https://doi.org/10.1016/j.ympev.2019.106552
https://doi.org/10.1093/nar/22.22.4673
https://doi.org/10.3354/esr00547
http://doi.org/10.1002/(sici)1098-237x(200003)84:2%3c265::aid-sce7%3e3.0.co;2-5
http://doi.org/10.1002/(sici)1098-237x(200003)84:2%3c265::aid-sce7%3e3.0.co;2-5
https://doi.org/10.1080/00359190209520526
https://doi.org/10.1590/2675-2824071.22068fclv
https://doi.org/10.1590/2675-2824071.22068fclv
https://doi.org/10.1111/j.1474-919X.1995.tb03213.x
https://doi.org/10.1111/j.1474-919X.1995.tb03213.x
https://doi.org/10.1016/j.ympev.2016.09.025
https://doi.org/10.1016/j.ympev.2016.09.025
https://doi.org/10.1093/icesjms/fsab020
https://doi.org/10.1007/BF00234974
https://www.wikiaves.com.br/
https://doi.org/10.5751/ACE-01809-160112
https://doi.org/10.1676/16-167.1

	Introduction
	Methods
	Results
	Fregetta tropica melanoleuca Salvadori, 1908
	Ardenna grisea (Gmelin, 1789)
	Puffinus lherminieri Lesson, 1839
	Hydrobates leucorhous (Vieillot, 1818)

	Discussion
	Acknowledgements
	Additional information
	References

