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Abstract

Albatrosses are renowned for their high philopatry, which has been proposed as a major barrier to their dispersal and hybridi-
zation with other albatross species. Except for shy-type albatross species from New Zealand, examples of colonization of new
breeding sites and interbreeding with closely related species are rare. During the austral summer of 2022, while conducting
land-based monitoring of resident Black-browed (Thalassarche melanophris) and Grey-headed (7. chrysostoma) albatross
populations on the Diego Ramirez Islands, Chile (56 S), we documented the first (and southernmost) breeding record of a
nesting pair of White-capped Albatross (7. steadi), a species endemic to the Auckland Islands, New Zealand (~7000 km
away). The species identity was confirmed through molecular analysis. This discovery underscores the importance of Diego
Ramirez and its surrounding waters as a hotspot for global albatross conservation.
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Introduction

Albatrosses are large, long-lived seabirds with wide foraging
and migratory distributions. They typically breed on remote
islands or in continental areas that are difficult to access
(Chown et al. 1998; Tickell 2000). Albatrosses are highly
philopatric, even among other seabird and waterbird spe-
cies (Coulson 2016). They might also experience genetic
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barriers, as has become evident in birds at some colonies
located in close proximity to one another (Danckwerts et al.
2021).

There are very few published accounts of albatrosses
exploring alternative breeding sites and attempting to breed
outside of their known range. There are only four known
cases of Salvin’s Albatross (Thalassarche salvini) breed-
ing at the Crozet Archipelago—ile des Pingouins—which lies
approximately 7850 km from its nearest known colony, the
Snares Islands, south of New Zealand, despite surveillance
over decadal time scales (Jouventin 1990). Furthermore, a
single-banded male Laysan Albatross (Phoebastria immuta-
bilis) from Kaena Point in Oahu Island, Hawaii, was found
on Natividad Island in the Mexican Pacific, approximately
4390 km from its breeding site (Albores-Barajas et al. 2020).

Here, we describe the first confirmed breeding of a con-
specific pair of the White—capped Albatross (7. steadi) at the
subantarctic Diego Ramirez Islands, Chile (hereafter, Diego
Ramirez), which hold approximately 155,000 pairs of Black-
browed albatrosses (7. melanophris) in six breeding sites and
approximately 18,000 pairs of Grey-headed albatrosses (7.
chrysostoma) (Robertson et al. 2014, 2017). Until now, the
White-capped Albatross was considered to be endemic to the
southern waters of New Zealand at around 50°S (Agreement
on the Conservation of Albatrosses and Petrels 2011).
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Materials and methods

Diego Ramirez (56°31'17°°S; 68°42'53°’W) lies in the north-
ern section of the Drake Passage, approximately 112 km
southwest of Cape Horn, southern Chile. This archipelago
includes two main islands (Bartolomé 0.93 km?, Gonzalo
0.49 km?), and several adjacent islets (Fig. 1). Between 25
and 27 February 2022, we monitored breeding albatross
activity on Gonzalo Island by conducting 14 transects (each
20 m wide, totaling 6.9 km).

During these surveys, we recorded the identity of alba-
tross species, breeding stage (e.g., incubation, guard, post-
guard), chicks’ weight (measured with a Pesola spring scale,
accuracy: 50 g), and tarsus length (measured with a Vernier
caliper, accuracy: +0.05 mm). In addition, we gathered base-
line information on habitat characteristics, such as cardinal
orientation, tussock grass coverage and height, and terrain
slope. Subsequently, we deployed six camera stations for an
8-month period (March—October 2022), positioned at dis-
tances ranging from 1.5 to 2.0 m from focal nests. These
cameras recorded adult attendance during the post-guard
stage from 18 March to 20 May 2022.

The recorded breeding albatrosses included a white
downy chick in the guard—post-guard stage of the breeding
cycle, with two adults attending the nest. While these adults
exhibited external features (size, bill, plumage coloration)
resembling those of the closely related albatross species,
the New Zealand White—capped Albatross and the Tasmania
Shy Albatross (7. cauta), the varying intensity in bill colora-
tion, including the amount of yellow along the cutting edge,
was not a defining feature for distinguishing between these
two albatross species (see Tennyson 2020; adult details in
Online Resource 1).

Fig.1 The Diego Ramirez Islands (56°S), Chile. Aerial view of its
two main islands: Bartolomé in the background (0.93 km?) and Gon-
zalo in the foreground (0.49 km?). Picture adapted from Robertson
et al. (2007)
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To identify the species identification of the new chick
(and distinguish it from the White-capped Albatross and
the Shy Albatross), we conducted a molecular analysis of
a blood sample using PCR amplification of a target 181 pb
fragment of Domain I of the mitochondrial control region,
as described by Abbott and Double (2003a). Whole genomic
DNA was extracted using the PureLink Genomic DNA Mini
Kit (Invitrogen, Carlsbad, CA). We used primers GluR7 and
TEST F4t to amplify the target fragment, and sequencing
was performed at AUSTRAL—-omics (www.australomics.
cl). Additionally, the sequence was aligned using Vector
NTI Software (ThermoFisher Scientific) against sequences
of representative species of the shy complex from Genbank
(www.ncbi.nlm.nih.gov), including Buller’s Albatross
(T. bulleri, accession number DQ029001, DQ029001),
Salvin’s Albatross (DQ029007, DQ029007), Chatham
Albatross (T. eremita, DQ029005, DQ029006), Shy Alba-
tross (DQ029003, DQ029004), and White-capped Albatross
(DQ029009, DQ029010).

Finally, we mapped the known breeding distribution
and geographic range of the White-capped Albatross using
the rworldmap (South 2011) and ggplot2 (Wickham 2016)
packages of R (R Core Team 2022). The geographic range
(polygon) was downloaded from The IUCN Red List of
Threatened Species (Version 2022-2; https://www.iucnr
edlist.org/).

Results and discussion

Our survey covered 0.14 km?, representing 30.9% of Gon-
zalo Island’s total area. Records included dominant breed-
ing Black-browed Albatross and Grey-headed Albatross
identified in earlier surveys (Schlatter and Riveros 1987;
Robertson et al. 2017). Within the survey area, the former
predominantly breeds in unvegetated areas surrounded by
tussock grass, while the latter breeds around the margins of
Black-browed colonies on steeper terrain, such as cliff faces.

On 26 February 2022, we discovered a group of four
active Grey-headed Albatross nests with no adult in attend-
ance, indicating that the chicks were in the post-guard phase
of the breeding cycle. Additionally, we encountered one
adult albatross of the shy-type sitting on an active nest sur-
rounded by tussock grass measuring 0.9 m in height, among
a group of Grey-headed albatrosses (breeding density 0.015
nests m™2; Fig. 2a).

Based on a single polymorphism (SNP) at site 121 identi-
fied through Domain I mitochondrial analysis, the chick was
determined to be a White—capped Albatross (Thalassarche
steadi) (Abbott and Double 2003a). The sequence for this
individual has been deposited in Genbank under the acces-
sion number OR184845. This record marks a new breeding
albatross species for this region in the southeast Pacific.
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Fig.2 a The White-capped
Albatross (Thalassarche steadi)
nesting in Diego Ramirez.
Brood under parental guard
with chick in white down and of
smaller size when compared to
Grey-headed Albatross nesting
in the area. b White-capped
Albatross chick close-up stand-
ing alone in the early post-guard
period. Pictures by Cristébal
Anguita (left) and Carlos Gar-
cés Letelier (right)

The White-capped Albatross has demonstrated more
dispersion than the closely related Shy Albatross from
Tasmania, with less population diversity and high fidelity
to nearby waters, such as the Bass Strait (Abbott and Dou-
ble 2003b). It is part of the shy-type albatross complex,
identified by recent genetic diversification and exploratory
behavior (Phillips et al. 2018).

Miskelly et al. (2020) described the breeding timing of
the White-capped Albatross in the Auckland Islands, indi-
cating that laying typically occurs by the end of November,
with hatching in the second half of January. Consequently,
the chick at Diego Ramirez was approximately 40 days
old, with a body weight of 3.650 kg and a tarsus length of
8.11 cm on 16 March 2022 (Fig. 2b). In contrast, the Grey-
headed Albatross chicks at Diego Ramirez were 5 months
old, with a mean weight of 4.920 kg+0.14 S.E., and a
tarsus length of 9.22 cm +0.07 S.E. (n =20).

While information regarding the reproductive phenol-
ogy of the White-capped Albatross remains scarce, closely
related species such as the Shy Albatross in Tasmania
exhibit a breeding period of eight months, from laying in
September to fledging chicks in April (Hedd 1999; Baker
2016). This suggests that the White-capped Albatross nest
recorded at Diego Ramirez was laid in November, hatched
in January, entered a post-guarding period until April, and
fledglings began departing in June.

The frequency of adult attendance in the post-guard
phase of the White-capped Albatross was recorded at 63
visits. These visits ranged from zero to two each day until
10 April, when three visits were noted (Fig. 3a). Adults
typically arrived between 6 am and 6 pm, with the most
common arrival time at 9 am (recorded 17 times, repre-
senting 27% of visits; Fig. 3b). In the advanced post-guard
phase (early May 2022), adults exhibited a wider schedule
of visit times, with more frequent noon visits (Fig. 3b).
The time spent at the nest included feeding and preen-
ing of the chick, with a minimum stay of approximately
10 min and an extraordinary maximum stay of 960 min
(approximately 16 h) by the end of the post-guard phase.

(b)

The latter included the adult resting at one side of the nest
after the usual preening and feeding of the chick (Fig. 3c¢).

Parental attendance by both parents was recorded until 20
May. A month later, at midday on 26 June 2022, the White-
capped Albatross chick fledged from Diego Ramirez (a
video sequence of parental attendance is provided in Online
Resource 2). This fledging occurred two months earlier than
in New Zealand (mid-August; Robertson 1985). However,
the departure date from Diego Ramirez is more consistent
with the intended fledging period of the White-capped Alba-
tross on the opposite side of the South Pacific, now believed
to occur between June and July (Agreement on the Conser-
vation of Albatrosses and Petrels 2011).

Seventy-nine days after its departure (end of June 2022),
the nest of the White-capped Albatross fledging was occu-
pied by a pair of adult Grey-headed albatrosses. However,
these were displaced during five visits of an adult White-
capped Albatross to the same nest. This White—capped Alba-
tross remained at the nest until our last visit on 23 October
2022 and occasionally exhibited signs of courtship behavior
typical for Thalassarche albatrosses, as described by Tickell
(2000). Furthermore, during this last visit, we identified the
presence of a second male approximately 60 m away, vocal-
izing and displaying courtship behavior on the nest, consist-
ent with behavior observed before November, when laying is
expected at Diego Ramirez (see Online Resource 3).

The White-capped Albatross is endemic to New Zealand,
with breeding grounds on three groups of islands (Auck-
land ~99.9%, Antipodes <0.1%, and Chatham <0.1%),
totaling approximately 97,000 breeding pairs (Agreement
on the Conservation of Albatrosses and Petrels 2011; Fig. 4).
Outside of this range, there is only one recorded instance
of White-capped Albatross breeding activity: an individual
pairing and raising a chick with a Black-browed Albatross
couple at Bird Island, South Georgia (Phalan et al. 2004;
Phillips et al. 2018; Fig. 4).

Other potential instances of breeding exploration by
the White-capped Albatross outside of its regular range
include a single adult displaying with an adult Salvin’s
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Fig. 3 Parental attendance of 34
the White-capped Albatross
at Diego Ramirez. The period
covered post-guard between
18 March and 20 May 2022
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Albatross on Toru Islet, Snares Islands off southern New
Zealand, as well as a probable White—capped Albatross
incubating with an unknown partner at Prince Edward
Island in the southwest Indian Ocean (Miskelly 1984; Ryan
et al. 2009; Fig. 4). Thus, the couple at Diego Ramirez
represents the southernmost record and the first conspe-
cific pair recorded for this albatross species, approximately
7100 km away from its main breeding colony at Disap-
pointment Island in the Auckland Group of New Zealand
waters (Fig. 4).

Since 2019, Diego Ramirez has been designated as a
Marine Protected Area and a seabird refugium, as it is free
of invasive mammals, unlike the Cape Horn islands, which
are affected by at least 11 mammalian species (Schiittler
et al. 2019). In contrast, the Auckland Islands have been
inhabited by sheep, rats, rabbits, feral cats, and pigs, among
others (Falla 1965), resulting in unmeasured impacts on the
White-capped Albatross through the destruction of breed-
ing sites (Flux 2002). At sea, despite conservation meas-
ures currently in place in their natal waters (Fisheries New
Zealand 2020), at least 8,000 White-capped albatrosses are
killed annually in longline and trawl fisheries (Baker et al.
2007, 2023). Chilean domestic fisheries still overlap with the
feeding grounds of breeding and non-breeding albatrosses,
including trawl fisheries, resulting in annual potential sea-
bird fatalities with an estimated mean of 66,500 individuals
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Date

when cryptic multipliers are added to observer-collected
data (Richard and Adasme 2019).

Given these threats, Chilean albatross colonies require
ongoing, long-term monitoring of species composition and
status to inform conservation efforts effectively. Forty-five
years ago, Diego Ramirez was virtually unknown in the
global albatross scene (Tickell 1976). Just four years later,
in the Austral summer of 1980-1981, Diego Ramirez was
identified as an important hotspot for subantarctic seabird
diversity, supported by the absence of detrimental invasive
rodents (Schlatter and Riveros 1987).

Diego Ramirez is one of six known albatross colonies
distributed between 51°-56°S, with five located in the open
ocean and one occurring in the protected waters of the Chil-
ean channels (Lawton et al. 2003; Robertson et al. 2007).
Notably, given the focus of this paper, a single juvenile or
subadult Salvin’s Albatross has been recorded resting near
breeding Black-browed albatrosses and Rockhopper Pen-
guins (Eudyptes chrysocome) at Diego Ramirez (Arata
2003).

In addition, signs of breeding activity by new albatross
species have been suspected from aerial surveys at other
Chilean colonies, such as two potential nesting Salvin’s alba-
trosses at Islotes Evangelistas, approximately 52°S (Rob-
ertson et al. 2017). However, the last aerial survey of this
location took place as long ago as October 2014.
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Fig.4 The known breeding distribution of the White-capped Alba-
tross in the Southern Ocean. This albatross species is concentrated
in the southwest Pacific including records on conspecific pairs and
heterospecific courtship displays in islands of the region and the
Auckland Islands as its main breeding location. Out of this ende-

It is hoped that our land-based survey mentioned here
can serve as a starting point for updating the diversity and
status of albatrosses in colonies distributed in the exposed
waters off Chile, to recognize the presence of new albatross
species, and to study their natural history, recruitment rates,
and other demographic parameters at their natal sites.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00300-024-03269-2.
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