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ABSTRACT

YAP, VH.S., STEWART, L.G., STUCKENBROCK, S., FIDLER, A.L. & LAVERS, J.L. 2021. Longevity records for the Brown Booby Sula
leucogaster and Flesh-footed Shearwater Ardenna carneipes. Marine Ornithology 49: 167-170.

Longevity records for seabirds are vital to understanding population demography but are often limited due to the relatively short duration
of many monitoring programs. Here, we present new longevity records for two seabird species: 32.2 years (Queensland, Australia) for
the Brown Booby Sula leucogaster and 33.9 years (New Zealand) for the Flesh-footed Shearwater Ardenna carneipes, alongside existing
longevity data. While these new records represent the oldest known birds to date, we suggest that they reflect typical adult lifespans of these
species, i.e., 25-30 years, and reinforce the need for ongoing monitoring efforts.
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INTRODUCTION

Seabirds are regarded as reliable indicators of the condition
of the marine environment (Furness & Camphuysen 1997).
Understanding their demography by examining life-history
traits such as fecundity, survival, and longevity are therefore
crucial (Beadell et al. 2003). Here, we review existing longevity
records for the Brown Booby Sula leucogaster and Flesh-
footed Shearwater Ardenna carneipes worldwide and report new
observations from Australia and New Zealand.

The Brown Booby’s global population is estimated at 221000—
275400 breeding pairs (conservation status: Least Concern;
Schreiber & Norton 2020), with various breeding sites worldwide,
including the Caribbean, the Gulf of Mexico, northern Australia,
and the central and western Pacific (Birdlife International 2021).
Adult survival is reportedly high (90% = 1% (standard error))
and invariant, regardless of extreme weather related to El Nifio
(Beadell er al. 2003). However, studies suggest that populations
have declined dramatically in some areas, e.g., the Indian Ocean
and Southeast Asia, due to human-induced threats (Feare 1978,
de Jong 2011). While average longevity has been projected to be
30 years (Simmons 1967) and possibly up to 50 years (Schreiber &
Norton 2020), data are sparse, with the oldest known bird (prior to
this study) being at least 26 years old (BBL 2020).

The Flesh-footed Shearwater breeds only within the Australasian
region (Priddel et al. 2006), with a current global estimate of ~75000
breeding pairs (Waugh et al. 2013, Lavers 2015). Average annual
adult survival appears to vary significantly by region, from 63%-84%
in Western Australia (Lavers et al. 2019b) to 76%-94% in northern
New Zealand (Barbraud et al. 2014). Many populations are decreasing
(Lavers 2015, Lavers et al. 2019a) as a result of pressures on land (e.g.,
invasive species) and at sea (e.g., fisheries by-catch; Reid et al. 2013).

Consequently, the species was up-listed on the IUCN Red List in
2017, from Least Concern to Near Threatened (Birdlife International
2021). To date, there is minimal information on the longevity of this
species (Marchant & Higgins 1990, Taylor 2013).

METHODS AND RESULTS

On 16 August 2020, an adult female Brown Booby was re-sighted
and photographed when it landed on a ship sailing from Saumarez
Reef towards Hixson Cay, Coral Sea, Queensland (geographic
coordinates: —21.636944, 153.759167). A metal band from the
Australian Bird and Bat Banding Scheme (ABBBS) labelled with the
number 121-32028 was on its right leg; it had been applied to an adult
bird 30 years, 7 months, and 5 days prior at Frigate Cay, Swains Reef,
Queensland (-21.741667, 152.416667) on 11 January 1990. The
bird was located 138 km from where it had been banded. We report
this observation alongside previous longevity records for this species
(see 10 oldest birds in Table 1), which were obtained mainly from
two sources: the Bird Banding Laboratory (BBL) and the ABBBS.
The ages reported in Table 1 are based on BBL guidelines (see
Appendix 1, available on the website; BBL 2020). Using our record
as an example, which was banded as “After Second Year”, the latest
hatch month is assumed to be June, resulting in an estimated hatching
date of June 1988 and a minimum age of 32.2 years.

On 25 October 2014, an adult Flesh-footed Shearwater of unknown
sex was observed within the Ned’s Beach colony on Lord Howe
Island, New South Wales (-31.540833, 159.075833) during annual
monitoring of the species. As the bird was missing its right eye, it
was recaptured by hand to check for other injuries (none present).
A metal band from the ABBBS labelled with the number 161-91086
was on its right leg; it had been applied to an adult bird 26 years,
7 months, and 18 days prior at the Ned’s Beach colony (-31.518056,
159.068056) on 07 March 1988. The bird was found within 2 km
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from where it had been banded. This observation is presented with
additional longevity records for the species (Table 2), of which half
were from the ABBBS and the rest were from an ongoing study in
New Zealand (G. Taylor & P. Crowe pers. comm.). For birds banded
as adults, the ages reported in Table 2 are the elapsed time between
banding and recovery, plus four years (i.e., the minimum age of first
breeding; JLL unpubl. data), giving our Flesh-footed Shearwater
record the minimum age of 30.6 years.

DISCUSSION

Our Brown Booby age record (32.2 years) represents the oldest
known living individual for the species and the only record over
30 years (Table 1). However, it is comparable to the previous
expected longevity of the species, i.e., 25-30 years (Simmons 1967,
Hennicke et al. 2012), and to the average lifespans reported for
other sulids, such as the Masked Booby Sula dactylatra (25 years;
BBL 2020), Abbott’s Booby Papasula abbotti (30-35 years;
Hennicke er al. 2012), and gannets (Morus spp., 25-33 years; Carey
& Judge 2000). The 10 oldest birds (Table 1) are all female except
one (and excluding three unknown sexes). Despite the small sample
size, this is perhaps indicative of the relationship between body
mass and longevity in birds (i.e., larger birds live longer; Lindstedt
& Calder 1976), given the reverse sexual size dimorphism in Brown
Boobies (i.e., females tend to be larger than males; Simmons 1967).

For the Flesh-footed Shearwater, the oldest known age according to
the ABBBS database is 34.2 years (Table 2). However, this bird was
recovered as a dried skeleton, so the precise time of death and its living

age are unknown. Considering this, our record (30.6 years) is the oldest
known living bird in Australia, although the New Zealand record is the
oldest globally (33.9 years; G. Taylor pers. comm.). Combined with
the remaining longevity records, we suggest the average lifespan
of this species is at least 25-30 years. As sex determination for this
species is difficult (Thalmann et al. 2007) and typically not recorded,
the sex of each bird was not included in Table 2.

Records of birds over 30 years old for both species are rare.
However, Schreiber & Norton (2020) suggest Brown Boobies may
live up to 50 years, whereas shearwaters surpassing 30 years have
been documented (40-50 years; Wasser & Sherman 2010, Fransson
et al. 2017). There is thus a need to discern whether birds over
the age of 30 years is an exception for these two species. While
it is certainly plausible to continue depending on singular chance
observations to resolve such uncertainties, consistent long-term
monitoring is the more reliable alternative. That said, the lack of
empirical data could very well be a by-product of intermittent
banding and monitoring efforts. In Australia, for instance, banding
of Brown Boobies commenced in 1960, peaked in the 1980s, and has
significantly declined since; recovery records mirror banding trends
(ABBBS 2020). As for the Flesh-footed Shearwater, intermittent
banding has been conducted for over 30 years. An annual banding
regime was initiated in Australia in 2011 (JLL pers. obs.), although
one ongoing program does not make up for a collective lack of
monitoring effort and data (for both species). It is also common for
large-scale banding programs to be in operation for a period that
is shorter than one lifespan of the birds investigated, particularly
larger species (Lindstedt & Calder 1976).

TABLE 1
Longevity records for the Brown Booby Sula leucogaster (10 oldest birds)

Banding Age at bandin Banding  Encounter Status at Minimum age at Source
region/location g g date date encounter encounter (years)*

Swains Reef, . After Second Year  Jan 1990 Aug2020  F Alive 322 This study
Queensland, Australia

Fairfax Island, . .

Queensland, Australia Nestling Mar 1967 Aug 1995 Unk Alive 28.4 ABBBS
Oceania (including . .

Hawaii & Philippines) After Hatching Year ~ Oct 1964 Jun—Sep 1989 M Alive 26.0 BBL
Raine Island, . Nestling Dec 1984  Dec2009  Unk  Alive 255 Hennicke et al. 2012
Queensland, Australia

Raine Island, . Hatching Year Dec 1986  Nov2010  F Alive 24.4 Hennicke ef al. 2012
Queensland, Australia

Oceania (including After Hatching Year  Jun 1963 Jun 1986 F Alive 24.0 BBL
Hawaii & Philippines)

Oceania (including After Third Year Jun 1973 1994¢ F Al 24.0 BBL
Hawaii & Philippines)

Ocearya (mCl.u.d 1ng After Hatching Year ~ Feb 1964 Jan 1987 F Dead 23.6 BBL
Hawaii & Philippines)

Oceania (including .

Hawaii & Philippines) Nestling Jul 1966 Sep 1989 F Dead 232 BBL
Raine Island, After Hatching Year ~ Dec 1981 2003¢ Unk  Alive 23.0 ABBBS

Queensland, Australia

2 Based on the Bird Banding Laboratory guidelines (see Appendix 1)

® ABBBS = Australian Bird and Bat Banding Service (ABBBS 2020), BBL = Bird Banding Laboratory (BBL 2020)

¢ Month unknown
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TABLE 2
Longevity records for the Flesh-footed Shearwater Ardenna carneipes (all existing data)

Age at Banding

Encounter

Status at Minimum age at

. . . b
Banding region/location banding date date encounter  encounter (years)® Source

Lord Howe Island, .

New South Wales, Australia Adult Feb 1963 Apr 1993 Dead 342 ABBBS

Bethells Beach, Adult Dec 1989 Nov 2019 Alive 339 G. Taylor pers. comm.
New Zealand

Lord Howe Island, . .

New South Wales, Australia Adult Mar 1988 Oct 2014 Alive 30.6 This study
Motumahanga,

Sugarloaf Islands, New Adult 1997¢ Jan 2019 Alive 25.2 P. Crowe pers. comm.
Zealand

Lord Howe Island,

New South Wales, Australia Adult Nov 1962 Nov 1983 Dead 249 ABBBS
Motumahanga,

Sugarloaf Islands, New Adult Nov 1998 Jan 2019 Alive 242 G. Taylor pers. comm.
Zealand

Lady Alice Island, Mar, Oct, . 23.5

New Zealand Adult Dec 2000 Jan 2020 Alive (n =24) P. Crowe pers. comm.
Woody Island, | _ Adult Oct 1982 Mar 2000 Alive 21.3 ABBBS

Western Australia, Australia

Lord Howe Island, Adult Mar 1988 Apr 2005 Alive 21.1 ABBBS

New South Wales, Australia

2 FElapsed time between banding and recovery, plus four years (see Methods)

® ABBBS = Australian Bird and Bat Banding Service (ABBBS 20
¢ Recovered as a skeleton (see Discussion)
4 Month unknown

At present, there are various disincentives to long-term research.
The current measure of scientific success (i.e., publication output
and impact, which are often the top assessment criteria for job
and funding acquisitions) hampers the generation of long-term
datasets, since the execution and publication of relatively direct
and short-lived studies are perceived as the quicker route to
success (Hood & Sutherland 2020). Additionally, funding bodies
are putting increasing priority on research they consider to be
economically useful with a quick return (Birkhead 2014). In order
to achieve real progress in the field of ecology and evolution, many
fundamental questions will need to (and can only be) answered by
examining the life histories of individuals that have been followed
over their lifetimes (Mills et al. 2015). This further emphasizes
the importance of monitoring programs with sufficiently long
durations, particularly in seabird research.
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