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Abstract

Compilation and scrutiny of all accessible specimen and observer records of the long-tailed woodnymph Thalurania water-
tonii, a hummingbird currently listed as ‘Endangered’ on the [UCN Red List, eliminates Guyana, Par4d, Maranhdo, Cear4, Rio
Grande do Norte and Paraiba from its range and sets aside both Sergipe and Bahia as unproven, leaving 29 certain localities,
15 in Pernambuco and 14 in Alagoas, north-east Brazil, all of them in Atlantic Forest and not Cerrado or Caatinga. Among
them are records from ten IUCN category I—IV protected areas (seven in Pernambuco, two in Alagoas and one shared
between the two). Remote sensing analysis shows all confirmed localities to contain a total of ¢.292 km? of forest (with an
extent of occurrence (EOO) and area of occupancy (AOO) of 16,090 and 910 km?, respectively), thus indicating the species
qualifies for “Vulnerable’ (rather than ‘Endangered’) on the IUCN Red List. However, within the species’ range, we find a
maximum total of 2568 km? of forest, unexplored patches of which may host important populations of this and other threat-
ened species endemic to the ‘Pernambuco Centre of Endemism’. Range-wide research is urgently needed into the condition
of these sites and the status of the species within them as well as the general densities, ecology and true distribution of the
species, which is now known to breed from October to March, to feed on at least 25 plant species and possibly to need shal-
low clean-water streams, in order to identify the key measures needed to ensure its survival.

Keywords Brazil - Citizen science - Deforestation - Hummingbird - Pernambuco Centre of Endemism - Red List -
Threatened species

Introduction

The long-tailed woodnymph Thalurania watertonii is a
species of hummingbird confined to lowland and hill forest
(brejos de altitude) in north-eastern Brazil (ICMBio 2014;
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Piacentini 2018; Schuchmann et al. 2020; BirdLife Interna-
tional 2022). It is one of 4—5 members of the genus Thalu-
rania (following the transfer of T. ridgwayi to Eupherusa)
that almost entirely replace each other allopatrically across
South America into Central America (Schuchmann 1999;
Stiles et al. 2017). Its type locality was long given as a site
in Guyana, but a review of the evidence led to the judgement
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that this was based on an error of memory by the collector
Charles Waterton and that the holotype had in reality been
taken in Pernambuco, Brazil (Collar and Kirwan 2018).
Since all other records of the species are from north-east
Brazil, where it was first unambiguously shown to occur in
Pernambuco (Salvin 1892; Gounelle 1909), the removal of
Guyana from its range greatly reduced the size of the area
over which it might be expected to occur.

In 2015, to match the national red list ICMBio 2014), the
global status of the long-tailed woodnymph was changed from
TUCN category ‘Near Threatened’ (in which it was placed in
2004 after long treatment as of ‘Least Concern’) to ‘Endan-
gered’, on account of a small population (judged < 2500 mature
individuals) and its moderately small and severely fragmented
range in Pernambuco, Alagoas and Sergipe. In the ICMBio
(2014) assessment, Guyana had already been discounted as
questionable, alongside reports of occurrence in Para, while
northern Bahia was treated as unconfirmed in the absence of
‘recent records’ (BirdLife International 2022; see also Roda
2008). In fact, as categorized by Bocalini et al. (2021), and as
we discuss in detail below, T. watertonii is almost entirely con-
fined to the Pernambuco Centre of Endemism north of the Rio
Sdo Francisco. Whatever its range size, the species was con-
sidered generally ‘common’ in both Schuchmann (1999) and
the updated version of the same text (Schuchmann et al. 2020).

BirdLife’s most recent assessment essentially copied
one by ICMBio (2014), but added that the long-tailed
woodnymph is recorded in two private reserves—Pedra
D’Antas and Frei Caneca—in Pernambuco, the transbound-
ary Reserva Bioldgica de Pedra Talhada in Pernambuco/
Alagoas and Monte Pascoal National Park in Bahia, along
with recommendations to manage protected areas appropri-
ately where the species occurs; study its ability to survive in
degraded habitats; and attempt to determine its population
status and trends (BirdLife International 2022). To render
these objectives more practicable, we seek here to establish
as fully as possible the true distribution of the long-tailed
woodnymph and the evidence relating to both its general
abundance and its potential resilience in secondary habitats.

Methods

We compiled all known records of long-tailed woodnymph up
until July 2021 (eBird to April 2021) from museum specimens
(n=123 in 18 museums worldwide), museum sound archives
(n=1; Fonoteca Neotropical Jacques Vielliard, Universidade
Estadual de Campinas), web-based repositories of citizen sci-
ence observations (eBird [n="759], iNaturalist [n=17], Wiki-
Aves [n=320]) and online archives of photographs/sound
recordings (Macaulay Library [n=105], xeno-canto [n=10]).
Museum records were compiled by MAC, NJC and GMK
using databases such as VertNet (http://www.vertnet.org/index.
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html) and GBIF (https://www.gbif.org/); personal communica-
tion with curators at institutions in Brazil, Europe and North
America; an appeal for data on eBEAC (electronic Bulletin for
European Avian Curators); and a published inventory (Lopes
et al. 2021). Museums holding specimens with geographical
information relevant to this work are American Museum of
Natural History, New York (AMNH); Colecao de Aves Here-
tiano Zenaide, Universidade Federal da Paraiba, Areia (CAHZ);
Field Museum of Natural History, Chicago (FMNH); Natural
History Museum of Los Angeles County, Los Angeles (LACM);
Museu Nacional, Rio de Janeiro (MNRJ); Museu de Zoologia
da Universidade de Sao Paulo, Sdo Paulo (MZUSP); Natural
History Museum, Tring (NHMUK); and Universidade Fed-
eral de Pernambuco, Recife (UFPE). A file containing eBird
records was supplied by Cornell Lab of Ornithology; all other
non-specimen records were copied manually from their respec-
tive internet sources. Records attributed to the same observer at
identical locations on the same date were considered duplicates
and counted only once in analyses of occurrence.

All spatially referenced occurrence records were imported
into a geographic information system (ArcGIS). To deter-
mine the degree of habitat protection, we identified blocks of
forest in which these records were made and examined their
coverage within designated protected areas. We also calcu-
lated the total area of forest in each block (as of 2020) using
MapBiomas v6 (Souza et al. 2020; MapBiomas 2022), a pro-
ject that uses the Google Earth Engine platform to determine
the statistically most probable land use and land cover class
of each cloud-free pixel in any given year.

To account for uncertainty introduced by a lack of com-
prehensive survey effort across the species’ range, we cal-
culated minimum and maximum areas of likely occupied
habitat, where the minimum is the total area of contiguous
forest blocks with confirmed sightings and the maximum
is the total area of forest blocks (larger than 50 ha) within
the mapped range. Forest block sizes were calculated using
areas coded ‘Formagdo Florestal [1.1]° by MapBiomas
(2022). Using this same layer, the total area of forest within
the range of T. watertonii was compared between 2000 and
2020 to determine rates of forest loss.

For our determined minimum and maximum areas of likely
occupied habitat, we calculated the key geographic range met-
rics Area of Occupancy (AOO) and Extent of Occurrence
(EOO). Following IUCN Red List Guidelines IUCN Standards
and Petitions Committee 2019), AOO values were computed by
overlaying and summing 2 X 2 km grid cells over forest blocks,
and EOO values were calculated by drawing a minimum con-
vex polygon around the outlying localities.

For four of the forest units (Estacdo Ecolégica de Mur-
ici, the wider region around it, Reserva Bioldgica Saltinho
and Parque Estadual Dois Irmdos) in which the species has
most often been recorded, and which might reasonably be
considered its strongholds, we compiled all complete eBird
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checklists (n=96) to estimate the frequency with which indi-
viduals were encountered in appropriate habitat. Employing
all the data we collected, an assessment of global conserva-
tion status against key IUCN Red List Criteria was carried
out (IUCN 2012; IUCN Standards and Petitions Committee
2019).

Finally, to supplement existing autecological knowledge
with a view to improving our perception of its degree of spe-
cialization, we collated the sparse information on breeding
and foraging submitted to online databases, using associated
images to identify food plants to genus and/or species level.
We compiled photographs (n=54) that included identifi-
able foodplants, and observations (n=10) of nest-building,
incubation and recently fledged juveniles.

Results
Confirmed localities

We itemize in bold each confirmed locality for Thalurania
watertonii, numbered north to south within states (numbers
corresponding to those on Fig. 1), with its geographical coor-
dinates, total habitat area (THA; r=remnant, 0 =no forest left),
Important Bird Area (IBA) number (codes from Bencke et al.
2006; Develey and Goerck 2009), Key Area (KA) number
(codes from Wege and Long 1995) and formal protected area
(FPA) status (categories below; long dash ‘—’ indicates no
protection) and then briefly the source of records (with dates,
months as numbers) in the sequence: specimens, publications
and photographs/sightings (principally from eBird and Wiki-
Aves). Categories of protected area are indicated by abbrevia-
tions before their names: APA, Area de Protecdo Ambiental
(Environmental Protection Area); EE, Estacdo Ecoldgica
(Ecological Station); PE, Parque Estadual (State Park);
PNM, Parque Natural Municipal (Municipal Nature Park);
RB, Reserva Bioldgica (Biological Reserve); RE, Reserva
Ecoldgica (Ecological Reserve); RPPN, Reserva Particular
do Patrimonio Natural (Private Natural Patrimony Reserve);
REVIS, Refigio de Vida Silvestre (Wildlife Refuge).

Pernambuco — We identify 15 sites for the species, seven
of them in protected areas with IUCN category [-1V plus
an eighth site shared with and listed under Alagoas (Pedra
Talhada, number 21).

1. Engenho Agua Azul (=Engenho Croanji), east-
ern Serra do Mascarenhas, Timbaiba municipality
(07.600 S; 35.383 W), THA 25.6 km?, IBA BR064,
PEO3, KA BR030, FPA —: 4 UFPE specimens (1 in
09.1968, 3 in 05.1999), 3 FMNH specimens from 1999
(month/s unknown); Roda (2002); eBird (11.2018).

2. Mata do Estado, western Serra do Mascarenhas, Sao
Vicente Férrer municipality (07.617 S; 35.500 W),

10.

11.

12.

13.

THA 4.0 km?, IBA BR063, KA —, FPA —: 17 UFPE
specimens (5 in 12.1998, 11 in 10.1999, 1 in 12.1999),
1 in MZUSP (02.2010), 4 in CAHZ (10.2015), 11 in
FMNH (no dates); Roda (2002).

Usina S@o José, Igarassu, Igarassu municipality
(07.834 S; 35.004 W), THA 3.6 km?, IBA BR065,
PEO4, KA —, FPA REVIS Mata da Usina Sdo José
(IUCN cat III; 2.9 km?): 1 MNRJ specimen (03.1945,
see Berla 1946).

Parque Estadual Dois Irméos, Recife municipality (08.010 S;
34.948 W), THA 4.3 km?, IBA —, KA —, FPA PE de Dois
Irmdos (IUCN cat IT; 3.87 km?): eBird (09.2003).

Estacdo Ecolégica do Tapacurd, Sdao Lourengo da
Mata, Paudalho and Cha de Alegria muncipalities
(08.043 S; 35.201 W), THA 3.2 km?, IBA BR067,
PE06, KA BR031, FPA EE do Tapacura (IUCN cat Ia;
7.76 km?): Lyra-Neves et al. (2012); eBird (12.2018).
Reftgio de Vida Silvestre Matas do Gurjat, Cabo de
Santo Agostinho, Moreno and Jabotdo dos Guararapes
municipalities (08.239 S; 35.050 W), THA 6.4 km?,
IBA BR068, PEO7, KA —, FPA REVIS Matas do Sis-
tema Gurjai (IUCN cat III; 10.77 km?): Lyra-Neves
et al. (2004), Bencke et al. (2006).

Parque Natural Municipal Professor Jodo Vasconce-
los Sobrinho and Reserva Ecoldgica Brejo dos Cava-
los, Caruaru, Sao Caitano and Altinho muncipalities
(08.370 S; 36.026 W), THA 3.6 km?, IBA BR070,
PE09, KA BR032, FPA PNM Professor Joao Vas-
concelos Sobrinho (IUCN cat ITI; 3.52 km?): 3 UFPE
specimens (2 in 10.1974, 1 in 1976); Roda and Carlos
(2004); eBird (11.2007, 07.2011, 02.2021).

Brejao, Bonito municipality (08.546 S; 35.732 W), THA
2.5km? IBA —, KA —, FPA —: 2 or 3 CAHZ specimens
(1 originally catalogued as ‘Thalurania cf. watertonii’, now
just ‘Thalurania’); eBird, WikiAves (multiple records).
Catende, Catende municipality (08.600 S; 35.783 W),
THA 1.20 km?, IBA —, KA —, FPA —: eBird (03.2011).
Usina Trapiche, Sirinhaém municipality (08.630 S; 35.183 W),
THA 7.3 km?, IBA BRO71, PE10, KA BR034, FPA APA
Guadalupe (IUCN cat V;439.21 km?): eBird (09.2003).

Rio Formoso, Rio Formoso municipality (08.704 S;
35.118 W), THA r, IBA BR0O71, PE10, KA BR034,
FPA —: eBird, WikiAves (many records).

Serra do Urubu (RPPN Frei Caneca, Jaqueira,
RPPN Pedra D’Antas, Lagoa dos Gatos), Jaqueira,
Lagoa dos Gatos and Sdo Benedito do Sul munici-
palities (08.717 S; 35.900 W), THA 20.7 km?, IBA
BR074, PE13, KA —, FPA RPPN Frei Caneca IUCN
cat IV; 6.3 km?): 3 UFPE specimens (06.1999); eBird,
WikiAves (many records).

Reserva Bioldgica de Saltinho, Rio Formoso and Taman-
daré municipalities (08.731 S; 35.176 W), THA 6.2 km?,
IBA BRO71, PE10, KA BR034, FPA RB de Saltinho
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Fig. 1 Confirmed localities of long-tailed woodnymph Thalurania
watertonii (numbers correspond with those in text) circumscribed
by a proposed range (pale pink) based on records and the distribu-

(IUCN cat Ia; 5.63 km?), APA Guadalupe (IUCN cat
V; 439.21 kmz): 3 UFPE specimens (09.1979, 10.1980,
11.1996); eBird, WikiAves, xeno-canto (multiple records).
Sertdozinho de Baixo, Maraial municipality (08.866 S;
35.759 W), THA r, IBA —, KA —, FPA —: eBird
(04.2004).

14.

@ Springer

tion of Atlantic Forest (Global Forest Watch 2022). Red polygons
with ascribed letters correspond to those in text that command more
research. Grey =forest in 2020 (MapBiomas 2022)

15. Eco Fazenda Morim, Sio José da Coroa Grande
municipality (08.868 S; 35.209 W), THA 5.5 km?,
IBA BRO71, PE10, KA BR034, FPA APA Guadalupe
(TIUCN cat V; 439.21 km?): eBird (09.2020, 01.2021).
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Alagoas — We identify 14 sites for the species, two
of them in protected areas with ITUCN category [-IV
plus a third site shared with Pernambuco.

Mata do Acude do Pinto, Usina Serra Grande, Iba-
teguara municipality (08.979 S; 36.107 W), THA 6.2
km?, IBA —, KA —, FPA —: eBird (multiple records).
Mata do Engenho Coimbra, Usina Serra Grande, Iba-
teguara municipality (09.007 S; 35.862 W), THA 20.2
km?, IBA BR121, ALO1, KA —, FPA —: 2 FMNH
specimens (07.2000), 2 UFPE specimens (06.2000,
11.2000); Silveira et al. (2003); eBird (multiple
records).

Serra da Barriga, Unido dos Palmares municipality
(09.170 S; 36.088 W), THA r, IBA —, KA —, FPA
—: eBird, WikiAves (multiple records).

Quilombo Parque Hotel, Unido dos Palmares munici-
pality (09.172 S; 35.999 W), THA r, IBA —, KA —,
FPA —: eBird (multiple records).

Estacdo Ecoldgica de Murici, Murici, Flexeiras,
Branquinha and Unido dos Palmares municipalities
(09.183 S; 35.883 W), THA 71.7 km?, IBA BR122,
ALO02, KA BRO035, FPA EE Murici (IUCN cat Ia;
61.32 km?): 9 MNRJ specimens (11.1983, 05.1984,
01.1986); eBird, WikiAves (multiple records).
Reserva Bioldgica de Pedra Talhada (transboundary
Pernambuco/Alagoas), Quebrangulo, Cha Preta, Lagoa
do Ouro and Correntes municipalities (09.200 S;
36.433 W), THA 46.2 km?, IBA BR123, AL/PE02, KA
BRO036, FPA RB de Pedra Talhada (IUCN cat Ia; 43.82
km?): 1 MZUSP specimen (11.1951); Grantsau (1988),
Studer (2015); eBird, WikiAves (multiple records).
Fazenda Santa Justina, Passo do Camaragibe munici-
pality (09.221 S; 35.519 W), THA 8.5 km?, IBA —,
KA —, FPA —: 1 MNRJ specimen (01.1988); Wiki-
Aves (multiple records).

Mato do Faria, Passo do Camaragibe municipality
(09.329 S; 35.456 W), THA 16.4 km?, IBA —, KA
—, FPA —: two observations (Portes et al. 2018, F. I.
Godoy pers. commun. 2022).

Usina Santo Ant6nio I (09.383 S; 35.617 W) and Usina
Santo Antonio II, Sdo Luis do Quitunde municipality
(09.383 S; 35.583 W), THA 12.5 km?, IBA —, KA
—, FPA —: Silveira et al. (2003). The latter of the
two sites has been included based on one 2001 record
(Silveira et al. 2003) but is now deforested.

Mata Bamburral II, Usina Cachoeira do Meirim, Ma-
ceié municipality (09.442 S; 35.735 W), THA 5.00
km?, IBA BR124, AL03, KA —, FPA —: Silveira et al.
(2003).

Reserva Particular do Patrimonio Natural Santa Tereza,
Atalaia municipality (09.517 S; 35.978 W), THA 0.8
km?, IBA —, KA —, FPA RPPN Santa Tereza (IUCN
cat IV; 1.01 km?): eBird (08.2018).

27. Sao Miguel dos Campos, Sdo Miguel dos Campos
municipality (09.783 S; 36.083 W), THA 0, IBA —,
KA BR037, FPA —: 2 MNRJ specimens (11.1983,
01.1987), 1 MZUSP specimen (09.1951).

28. Usina Sinimbu, Sdo Miguel dos Campos municipal-
ity (09.917 S; 36.133 W), THA r, IBA —, KA —,
FPA —: 1 MZUSP specimen (03.1957). The forest at
this and the preceding locality has been entirely trans-
formed into sugarcane plantations (Lima et al. 2022).

29. Usina Coruripe, Coruripe municipality (10.000 S;
36.267 W), THA 9.8 km?, IBA —, KA —, FPA —:
Silveira et al. (2003), Pereira et al. (2014).

Unconfirmed and dubious localities

‘Guianas’ — Collar and Kirwan (2018) provided the rationale
for regarding the holotype of Trochilus watertonii, NHMUK
1933.11.14.12, as originating in coastal Pernambuco, perhaps
around Olinda, some time during 1816, rather than in Dem-
erara (= Guyana) as stated by Loddiges (1826—45; see also
Butler 1926). However, three other specimens in NHMUK are
labelled as from either ‘Guiana’ (NHMUK 1887.3.22.1010)
or ‘British Guiana’ (NHMUK 1887.3.22.1009 and
1913.3.20.320), but this seems to have been entirely due to
curatorial assumption based on the reported type locality rather
than new or improved knowledge (Collar and Kirwan 2018).

Pardé — Two male specimens (NHMUK
1888.7.25.294—295), labelled ‘near mouth of Amazons?’, i.e.,
in the state of Para, were first mentioned by Gould (1861),
who stated that they came ‘not I believe [from] Demerara
[=Guyana], but ... probably near the embouchure of the great
river Amazon’. This presumption became sufficiently embed-
ded in the literature that it was repeated by numerous com-
mentators (e.g. Pinto 1944; Peters 1945; Parker et al. 1996;
Schuchmann 1999). Nevertheless, no evidence has ever been
adduced for Para to be considered part of the species’ range.

Maranhdo — The north of the state was mapped in the
woodnymph’s range by Schuchmann (1999), but we find no
records to support this. The species was not listed by Car-
valho et al. (2020).

Ceard — First cited for Ceara by Ruschi (1964a), the
north of the state was included in the map furnished by
Schuchmann (1999), and the species is mentioned as occur-
ring in the Chapada do Araripe in the far south (Teixeira
1988; Nascimento 1996; Nascimento et al. 2000; Bencke
et al. 2006; Major and Sales 2008). However, Teixeira never
repeated the claim in any subsequent publication on the birds
of north-east Brazil, while Nascimento et al. (2000) reported
the species in cerrado, an extremely unlikely habitat (see
‘Ecology’ below), and Silva and Albano (2002) pointed out
that records for the Araripe were incorrect. We have seen
no documentation for any Thalurania species in this region,
including on eBird or WikiAves, and all neighbouring
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records involve fork-tailed woodnymph T. furcata and seem
to have been made in more humid forest, not Cerrado.

Rio Grande do Norte — Despite the map in Schuchmann
(1999), the apparently exhaustive compilation by Sagot-
Martin et al. (2020) did not list 7 watertonii (or any conge-
ner) under any category, even hypothetical or rejected. Based
on photographs supplied, a female specimen (UFPE 4291)
purported to be from Salina Diamante Branco in Galinhos
municipality, in the Caatinga biome on the north coast of
Rio Grande do Norte, collected on 13 August 2000, is in our
opinion unidentifiable to species.

Paraiba — The entire state was mapped by Schuchmann
(1999), but there are no records (e.g. Marinho 2014).

Sergipe — The state was first included in the species’
range based on a sight record in the Reserva Bioldgica de
Itabaiana (now Parque Nacional da Serra de Itabaiana) on
25 September 1991 (Pacheco and Whitney 1995). Sousa
(2009) reported the species from the same site (repeated,
still without evidence, in Bencke et al. 2006 and Silva et al.
2022) as well as in Cerrado and secondary forest around
Santana (Pacatuba municipality) and Mata do Junco (Capela
municipality) but provided no documentary evidence. Ruiz-
Esparza et al. (2015) then claimed both 7. watertonii and
violet-capped woodnymph T. glaucopis for the Reftigio de
Vida Silvestre Mata do Junco, although only the latter spe-
cies was trapped during mist-netting surveys. Both eBird
and WikiAves hold multiple well-documented records of
T. glaucopis, including from the Parque Nacional da Serra
de Itabaiana, where the species was also found by d’Horta
et al. (2005). Given the rarity of unambiguous instances of
sympatry between two species of Thalurania (see below),
the potential difficulty in discriminating glaucopis from
watertonii in the field (see also below) and the absence of
supporting evidence for the records above, we treat T. water-
tonii as hypothetical for Sergipe.

Bahia — A number of specimens of 7. watertonii are
labelled ‘Bahia’ (e.g. AMNH 481563—565), so the species
has been widely treated as native to the state via sources as
authoritative as Simon (1897, 1921), Pinto (1944, 1978),
Peters (1945) and Schuchmann (1999), even though it is
well established that the word ‘Bahia’ on specimens traded
to America and Europe through the port of Salvador da
Babhia is no guide to their true provenance (Jouanin 1944;
Pacheco and Whitney 1995). However, several much more
recent claims of its occurrence in the state have entered the
(mainly grey) literature. Forrester (1993) listed T. water-
tonii for southern Bahia, specifically Parque Nacional Monte
Pascoal (hence the latter’s mention in Schuchmann 1999
and BirdLife International 2022). Sargeant and Wall (1995),
also cited by Schuchmann (1999), repeated Monte Pascoal,
evidently based on Forrester, and added Santo Amaro and
Boa Nova, based on ‘DWF’ (apparently Davis W. Finch),
as well as their own observation at Reserva Bioldgica Una,
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mentioning that ‘In the poor light of the forest interior,
the greener cap is not readily seen—the much longer tail
(30%7?) is a much better field mark. Beware also that Violet-
capped occurs within forest interior.” However, there are no
documented records of T. watertonii at any of these (well-
watched) sites, and Pacheco and Whitney (1995) already
noted that the only Thalurania they and other experienced
observers had encountered at the three southernmost locali-
ties (i.e. excluding Santo Amaro) was glaucopis. Citizen
science data (eBird, WikiAves) and extensive fieldwork (by
GMK) strongly suggest that only 7. glaucopis occurs at these
four sites. A sighting of watertonii in the Serra das Lontras
by P. Cordeiro (Silveira et al. 2005) likewise lacks docu-
mentation and has never been replicated, including during
several visits by GMK in the early 2000s.

While Pacheco and Whitney (1995) were relatively unam-
biguous in rejecting sightings of 7. watertonii from southern
Bahia, they judged that their own record in Sergipe (south of
the Rio Sao Francisco) ‘corroborates the possibility of the exist-
ence of this hummingbird in northeastern Bahia at least, from
whence probably came the “Bahia” trade skin(s)’. However,
there are now tens of photographically documented records of
male Thalurania in north-east Bahia and Sergipe (especially on
WikiAves), and all of them are unequivocally 7. glaucopis. As
noted above, unambiguous documentation of sympatry between
two species of Thalurania is distinctly uncommon, only seem-
ingly occurring between glaucopis and furcata in Misiones
in north-easternmost Argentina (Saibene et al. 1996; Savigny
2010; Martinez Gamba 2014; Pearman and Areta 2020; eBird
2021) and ‘central Brazil’ (Piacentini 2018).

Revised range and abundance

The minimum area of forest likely occupied by the
woodnymph totals 292 km? (Fig. 1) with an AOO and EOO
of 910 km? and 22,270 km?, respectively. The latter value
reduces to 16,090 km? when pre-2000 records are excluded.
Combining all forest in the species’ range, the maximum
area of suitable habitat is 2568 km?. Because of the severely
fragmented nature of remaining forest in this region and its
high perimeter:area ratio, the coarse 2 X2 km grid gener-
ates a comparatively large maximum AOO of 21,864 km?>.
However, 52% of forest blocks are smaller than 1 km? and
91% smaller than 5 km? (Table 1), so many of them may not
support populations—or at least viable populations—of 7.
watertonii (which is not to say that they might not have value
as corridors or refuges for dispersing birds).

Between 2000 and 2020, the area of total suitable habitat
reduced by 6.6% from 2748 to 2568 km?, and the number of
fragments increased by 19% from 901 to 1072, indicating
that the species’ habitat is undergoing steady attritional loss
and fragmentation within its restricted range. According to
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Table 1 Fr.equ.ency of forest Fragment size (kmz) Number

fragment size in 2022 in

the range of the long-tailed 0.5-0.99 558

dnym 1

XZ?erthiip ttlazgg I:Iﬁ\r/lll':pBiomas 1-1.99 279

(2022) (see ‘Methods’) 2-4.99 140
5-9.99 55
10-19.99 25
20-49.99 12
50-75 3

Ruschi (1986), the long-tailed woodnymph bathes in clear
streams like all Thalurania species, and this is confirmed
by records of bathing at localities in the Serra do Urubu
(ML211438551; COAG pers. obs.); it therefore bears con-
sideration that extensive forest fragmentation may greatly
reduce both the number and the quality of streams in the
otherwise seemingly habitable AOO of the species.

Encounter rates

For four eBird ‘hotspots’ with a total of 96 complete check-
lists between them—Estacdo Ecolégica de Murici, the wider
region around it, Reserva Bioldgica de Saltinho and Parque
Estadual Dois Irmdos—the maximum encounter rate was less
than one bird per 10 h of observation. At PE Dois Irmaos,
none was detected on any of the 18 complete checklists which
jointly logged over 61 h of observation. In contrast, Silveira
et al. (2003) recorded encounter rates of 2.0—3.3 birds per
10 h between sites, roughly similar to those they derived for
‘common’ hummingbirds like reddish hermit Phaethornis
ruber, blue-chinned sapphire Chlorestes notata and black-
throated mango Anthracothorax nigricollis. In the Reftgio
de Vida Silvestre Matas do Gurjad, Pernambuco, Lyra-Neves
et al. (2004) recorded T. watertonii at a similar frequency to A.
nigricollis and about half as frequently as C. notata and four
times less frequently than P. ruber.

Ecology

The species has been reported as occurring in ‘coastal rain-
forest, cerrado, semi-open clearings, plantations and parks’,
with an elevational range from sea level to 550 m (Schuch-
mann 1999). A little earlier, however, it was said to range to
at least 700 m, but to be probably almost wholly dependent
on tropical lowland evergreen forest (Parker et al. 1996). Its
occurrence in brejo de altitude in Reserva Ecolégica Brejo
dos Cavalos suggests that its upper elevational limit is prob-
ably around 800-1000 m, but it should not be assumed that
this circumstance applies all year or throughout its range.
All georeferenced localities compiled as part of this study
refer to Atlantic Forest (per Global Forest Watch 2022), and
we find no evidence that the species has ever occurred in

Cerrado sensu stricto (a suggestion removed by GMK in
Schuchmann et al. 2020), and definite evidence of its pres-
ence, permanent or otherwise, in plantations or urban parks
also seems wanting.

Ruschi (1986) named 13 families of plants from whose
flowers the woodnymph ‘most frequently’ feeds, alphabeti-
cally Anacardiaceae, Bignoniaceae, Bromeliaceae, Cacta-
ceae, Leguminosaceae (= Leguminosae = Fabaceae), Loran-
thaceae, Malvaceae, Passerifloraceae, Proteaceae, Rubiaceae,
Sterculiaceae (but this now subsumed in Malvaceae), Verben-
aceae and Vochysiaceae. How dependable this list is cannot
be gauged, but from photographs archived online and field
observations by COAG, we identify the following plants
being visited by the species (family alphabetically, num-
ber of records in brackets after each species): Acanthaceae
Megaskepasma erythrochlamys (3) and Ruellia cearensis
(endemic to north-east Brazil: Tripp and McDade 2012 [3]),
the latter recorded being robbed (Studer 2015 and in 1 photo-
graph consulted); Asteraceae Chresta pacourinoides (3) and
Zinnia sp. (1); Bromeliaceae Aechmea fulgens (2), A. aqui-
lega (2), A. costantinii (2), A. patentissima (1), A. leptantha
(8), A. cephaloides (1) (the latter two both endemic to rela-
tively small areas of north-east Brazil: Maciel et al. 2015),
Canistrum aurantiacum (2), C. alagoanum (1), C. pickelii (1)
(all three endemic to the Brazilian Atlantic Forest: Martinelli
et al. 2008), Hohenbergia sp. (1), H. stellata (4), Quesnelia
testudo (3), with several additional photographs showing
the species at unidentified bromeliads); Caricaceae Carica
papaya (1) (a now pantropical fruit-crop plant); Fabaceae
Caesalpinia pulcherrima (2) (this and the preceding being
exotic ornamentals commonly planted throughout the Neo-
tropics); Gesneriaceae Paliavana tenuiflora (1); Heliconi-
aceae Heliconia psittacorum (2), H. bihai (1); Magnoliaceae
Magnoliopsida indet. (1); Malvaceae non-native Hibiscus cf.
rosa-sinensis (2 photographs showing probable robbing);
Plantaginaceae Russelia equisetiformis (2); and Rubiaceae
Tocoyena formosa (1).

The species’ breeding ecology is poorly documented.
Only brief descriptions of nests, position, materials used,
clutch size and incubation and nestling period are available
(Ruschi 1986; Schuchmann 1999; Studer 2015; Piacentini
and Ribenboim 2017; Schuchmann et al. 2020), supple-
mented by several photographs (Buzzetti and Silva 2005;
Studer 2015; WikiAves below). Based on data from Recife,
Ruschi (1964b) and Grantsau (1988), hence also Schuch-
mann (1999), indicated that the species breeds between
November and February. Fitting with this is an observa-
tion of a female collecting nest material on 1 December
2020 (eBird S50336252; COAG pers. obs.) and a nest at
Estacdo Ecoldgica de Murici that fledged young in Janu-
ary 2022 (D. Branch pers. commun. 2022). However, a
search on WikiAves (WA) and Macaulay Library (ML) in
February 2022 yielded two images of nests, on 12 October
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2015 (WA1868696) and 4 March 2014 (WA1416596),
while the span of records of males with juvenile character-
istics (greyish rather than bright green feathering between
throat and belly, duller dorsal colouration) covers 26
November 2012 (WA831370); 18, 19 and 24 January 2022
(WA4721238, ML412519931, ML412560881); 3 February
2010 (ML126770991); 18 February 2017 (WA2471810);
10 March 2020 (ML215576901); and 26 April 2014
(WA1317025). Therefore, the spread of records indicating
reproductive activity involves a broader temporal range than
mentioned in the available literature, covering 6 months,
October to March, but this conflates many years and may
not represent the situation in any single breeding season.

Discussion
Population size

Determining the population size of a species is a prerequisite
for assessment under [IUCN Red List Criteria C and D (IUCN
2012), but, to our knowledge, no species-specific density esti-
mate/population size has been calculated for 7. watertonii. A
published population size of 1000—2499 mature individuals
(BirdLife International 2022; following ICMBio 2014 and
upheld in ICMBio 2018) does not appear to be substantiated by
traceable data, while mention of a density of ‘at least 2—3 pairs/
km?’ was erroneously attributed to 7 watertonii in Schuchmann
(1999) but refers instead to unpublished observations of 7. glau-
copis on the Brazilian side of Iguagu Falls, in south-east Brazil
(K.-L. Schuchmann pers. commun. 2022). Attempting to inte-
grate existing abundance estimates with citizen science data,
Callaghan et al. (2021) modelled the population of 7. water-
tonii as 25,291 (95% CI: 238-2,261,123) mature individuals,
but such broad confidence intervals (spanning almost four
orders of magnitude) are not of practical use for conservation
planning (see Robinson et al. 2022), and we discard these val-
ues here.

However, we can do little better ourselves. Density estimates
of 6.0-20.4 birds/km? have been reported for 7. furcata (Thi-
ollay 1986, 1992; Terborgh et al. 1990) and 6-64 birds/km?
for T. glaucopis (Marsden et al. 2001, K.-L. Schuchmann pers.
commun. 2022). Applying these values (spanning 6-64 birds/
km?) across the patches of forest with records of long-tailed
woodnymph since 2000 (292 km?), as well as all suitable habi-
tat within its revised range (2568 km?), yields a broad-spectrum
estimate of ¢.1750-164,000 mature individuals. Even so, bird
species of a similar mass, including congeners, can have widely
divergent densities (Santini et al. 2018; Stephens et al. 2019),
and the available encounter rate data indicate that 7. watertonii
is much scarcer than either T. furcata or T. glaucopis. While we
therefore acknowledge that a population size cannot currently
be estimated, we consider that it may be (potentially much)
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smaller than 10,000 mature individuals, the threshold for listing
as threatened under Criterion C (see below).

Population trend

Detecting population declines in species that are scarce is
intrinsically difficult without frequent and robust monitor-
ing, as data are often too sparse to fit detectability functions
and generate appropriate abundances, either relative or true
(McCarthy et al. 2012). However, rarity and trend are not
necessarily correlated (Daskalova et al. 2020), and 7. water-
tonii cannot be assumed to be declining simply because it is
scarce and/or has low detectability.

Nevertheless, we consider an ongoing decline in this spe-
cies is plausible and indeed likely, with one confirmed his-
torical locality (site 27) now cleared of suitable habitat and
five (sites 11, 14, 18, 19 and 28) having only remnant forest.
In Costa Rica, hummingbird abundance and species richness
declined across a gradient of deforestation, with patch size the
strongest predictor (Hadley et al. 2018). Within the range of T.
watertonii, forest fragments have risen in number at the rate of
almost 1% per year since the start of the century (see above),
so they can only have become smaller. Localised extinction
debt processes may therefore affect T. watertonii as they have
other species in the Pernambuco Centre of Endemism: even in
protected areas, and in the absence of ongoing forest loss, spe-
cies in this bioregion have become locally and globally extinct
(Develey and Phalan 2021), with the edge:core ratio of small
forest patches rendering them less resistant to wind-drying
effects and hence to fires (Loarie et al. 2011; Lees et al. 2014;
Pereira et al. 2014) as well as the potential for as yet undetected
Allee effects (Crates et al. 2017).

IUCN Red List status
The long-tailed woodnymph is currently assessed on the [UCN

for ‘Endangered’ under Criterion B2, a species must have an
AOO less than 500 km? (IUCN 2012); ICMBio (2018) calcu-
lated a value of 456 km? by overlaying a 2x2 km grid over
recent records. Using a different methodology (overlaying the
2x 2 km grid instead over confirmed forest blocks to account for
record imprecision and data clumped by, for example, eBird hot-
spots), we generate a larger minimum AOO of 910 km?. We also
calculate a much larger, maximum plausible AOO of 21,864
km?, but we caution against its use given the high percentage of
fragments now possibly too small to support populations. We
suggest that, even accounting for incomplete survey effort, there
is a high probability that the species meets the threshold (<2000
km?) for listing as ‘Vulnerable’ (VU) under Criterion B2. Our
recalculated EOO (16,090 km?) meets the same category thresh-
old for Criterion B1. Given that we know nothing of its ability
to disperse between patches, we precautionarily assume that the
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species is severely fragmented (sensu [UCN Standards and Peti-
tions Committee 2019).

By way of contrast, although the species is currently also
listed under Criterion C, we find no compelling evidence
that its population might fall below the requisite 2500 mature
individuals. In the absence of appropriate data, T. watertonii
cannot currently be assessed against Criterion C. From the
evidence assembled here, it best merits listing as “Vulner-
able’ Blab(iii) +2ab(iii) based on its small EOO and AOO,
severely fragmented range (see Table 1), and presumed decline
in area and habitat quality owing to attritional forest loss and
dessication.

Research needs

Critical to elucidating the overall conservation status of this
species is a need to determine its particular status in for-
est patches throughout its range. Localities with confirmed
records since 2000 consist of only 292 km? of forest, yet
according to MapBiomas (2022), an order of magnitude
more forest (2568 km?) is present within its range. Notwith-
standing imperfections with remote sensing data, especially
difficulties in distinguishing levels of degradation (Gao et al.
2020), it seems likely that at least some, perhaps many,
unsurveyed areas of forest host 7. watertonii while known
sites may, with further effort, prove to hold healthy popula-
tions of the species.

To assist this endeavour, we identify five areas (letters cor-
respond to those in Fig. 1) that ostensibly seem the strongest
candidates to hold important populations of this species:

(A) A large area (spanning > 200 km? of forest) north-west
of Recife encompassing Usina Sdo José, Igarassu and
Parque Estadual Dois Irmdos (localities 3 and 4 in
Fig. 1). Despite the apparent expanse of suitable habi-
tat, there has been no record of 7. watertonii since an
undocumented sighting in September 2003 (eBird), but
if citizen science data are representative of survey effort
in this region, it appears to be comparatively poorly
known.

(B) A forest area of approximately 50 km?, chiefly compris-
ing Usina Serra Grande (locality 17 in Fig. 1). There
are multiple recent records from this area, including
single checklist counts of 8 and 6 in October 2019 and
January 2020, respectively (eBird), considerably higher
than those elsewhere.

(C) Narrowly disconnected patches east of the main area
of Reserva Bioldgica de Pedra Talhada (locality 21 in
Fig. 1). Determining the woodnymph’s prevalence in
them would be an informative exercise in this otherwise
very isolated area of forest.

(D) An extensive and partially fragmented area containing
more than 150 km? of nominally suitable forest, includ-

ing the well-documented Estacdo Ecoldgica de Murici
(locality 20; Fig. 1) and several smaller and variably
isolated patches of forest. Repeated sightings (up to at
least October 2020) of individuals at Unido dos Pal-
mares (locality 19) are, notably, in heavily degraded
habitat adjoining forest and could provide insight into
this species’ habitat tolerance.

(E) A highly fragmented area circumscribing localities 24
and 25 with no published records since October 2001
(Silveira et al. 2003). Many patches of forest here are
tiny (none is larger than c.15 km?) but combine to
cover nearly 200 km?.

The accumulation of presence/absence data from patches
in these areas and others will enhance our ability to dis-
criminate the features of occupied and unoccupied forest and
conduct more robust predictive mapping exercises for the
long-tailed woodnymph. For example, identifying the broad
(forest size, condition, elevation, etc.) and narrow (food-
plants and other features such as running water) habitat pref-
erences of the species would make important improvements
to population modelling and conservation management.

Surveys to determine the species’ status and true abun-
dance in these areas also offer the opportunity to find hith-
erto unknown populations of other threatened species in
the region, including Atlantic woodcreeper Xiphorhynchus
atlanticus (VU), buff-throated purpletuft lodopleura pipra
(EN), Pinto’s spinetail Synallaxis infuscata (EN) and seven-
coloured tanager Tangara fastuosa (EN). From this, strate-
gic plans for conservation can steadily evolve and be imple-
mented, taking full advantage of opportunities for enhanced
management provided by protected areas. For the long-tailed
woodnymph, in addition to the measures suggested above,
early efforts would be welcome to survey reported areas of
Sergipe to establish its status there more confidently.
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