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ABSTRACT

RAINE, A.F., ANDERSON, T., DRISKILL, S. & TIPPIN, T. 2020. Assessing the breeding phenology of the White-tailed Tropicbird
Phaethon lepturus dorotheae on the island of Kaua‘i, Hawai‘i, using fledgling fallout data. Marine Ornithology 48: 23–26.
Despite being one of the most widespread seabird species in the main Hawaiian Islands, little is known about the breeding phenology
of the White-tailed Tropicbird Phaethon lepturus dorotheae. This is presumably due to its low conservation concern, coupled with the
inaccessibility of most of its nesting sites, meaning that there are an extremely limited number of known nest sites where birds could be
monitored directly. To better understand the breeding phenology of this species on Kaua‘i, we reviewed data from the Save Our Shearwaters
(SOS) program (a Kaua‘i-based seabird rescue and rehabilitation program) to analyze when fledgling tropicbirds were recovered. We
discovered 313 records of hatch-year birds in the database. Using breeding data from other populations of this species and back-dating the
phenology based on these fledging records from the SOS database, we conclude that this species breeds year-round on Kaua‘i. However,
typically, eggs are laid between March and September (with a peak in June). Chicks hatch between April and October (with a peak in July)
and birds fledge between July and January (with a peak in October). The number of tropicbird fledglings handed over to SOS has increased
significantly since the program’s inception in 1979, to a high of 31 fledglings received in 2016. It is not clear whether this indicates an
increase in the population of this species on Kaua‘i, an increase in public awareness of seabird conservation on the island, or both. Data
from rescue and rehabilitation projects can be an important data resource for studying rare, cryptic, or difficult-to-access seabird species.
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INTRODUCTION
The White-tailed Tropicbird Phaethon lepturus is a pelagic plungediving seabird (Pennycuick et al. 1990). It is the smallest and
most widespread of the three tropicbird species (the other two
being the Red-tailed Tropicbird Phaethon rubricauda and Redbilled Tropicbird Phaethon aethereus), with a nearly pantropical
distribution. It inhabits tropical and subtropical regions of all three
of the world’s oceans and is absent only from the Eastern Tropical
Pacific (Lee & Walsh-Mcgehee 1998, Pyle & Pyle 2017).
The White-tailed Tropicbird has six recognized subspecies, which
nest on remote oceanic islands. Only one subspecies, P. l. dorotheae,
breeds in the Hawaiian Islands. The estimated population in
Hawai‘i is 1550 breeding pairs, with approximately half of the
Hawaiian population breeding on Kaua‘i (Pyle & Pyle 2017).
However, inaccessibility of many of their cliff nesting sites and low
at-sea densities of this species make population estimates difficult
to obtain, and estimates are imprecise.
Worldwide, White-tailed Tropicbirds are listed as a species of Least
Concern (Birdlife International 2018). While the species is not
presently considered to be threatened or endangered, tropicbirds do
face significant conservation problems in the South Pacific and the
Caribbean. For example, in Bermuda, the White-tailed Tropicbird
population is estimated to have declined by 50% since the 1960s
(Dobson & Madeiros 2009), with the key causes being urbanization

of coastal areas (directly reducing available nesting habitat),
sea-level rise leading to regular flooding of nesting burrows, and
depredation by introduced predators such as cats Felis catus.
The main Hawaiian Islands are one of the few places where the Whitetailed Tropicbird, or koa‘e kea, remains near land during non-breeding
periods (Harrison 1990). Although populations in Hawai‘i appear
to be stable, Hawaiian populations face similar threats as those
affecting populations elsewhere, including urbanisation, erosion,
and mortality caused by invasive predators such as feral cats,
rats (such as Rattus rattus and R. exulans), and the Small Indian
Mongoose Herpestes auropunctatus. Indeed, the remains of catdepredated White-tailed Tropicbirds have been found on Kaua‘i
in multiple locations, including Mount Kahili, the Wainiha Valley,
and coastal areas (AFR, unpubl. data). Cats and mongoose are a
conservation concern for the closely-related Red-tailed Tropicbird
on the neighboring island of O‘ahu (VanderWerf & Young 2014).
Some White-tailed Tropicbirds nesting in Hawai‘i Volcanoes
National Park have occasionally succumbed to volcanic eruptions
or harmful sulphur emissions (Pyle & Pyle 2017).
The patchy distribution of this species, the inaccessibility of most
nest sites, and the fact that it is considered low priority due to its
‘Least Concern’ conservation status has resulted in a general lack of
research in Hawai‘i on these relatively common seabirds. Indeed, in
a recent GAP analysis for the US Fish & Wildlife Service’s Pacific
Seabird Program, the White-tailed Tropicbird was identified by the
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authors as the least monitored seabird in the entire US Tropical
Pacific (VanderWerf & Young 2017). Therefore, many biological
aspects of the White-tailed Tropicbird remain unknown or are
poorly understood. To better understand the breeding phenology
of this species on Kaua‘i, and given the extremely limited number
of known nest sites where breeding birds could be monitored
directly, we reviewed records from the Save Our Shearwaters (SOS)
program to obtain fledging records.
SOS is a public conservation effort that was initiated by the Division
of Forestry and Wildlife (DOFAW) in the late 1970s, created primarily
to facilitate the rescue and recovery of Newell’s Shearwater Puffinus
newelli fledglings (that are grounded due to artificial light attraction)
and adults (that succumb to powerline collisions or light attraction).
The SOS program is housed at the Kaua‘i Humane Society and
is currently funded by the Kaua‘i Island Utility Cooperative, with
additional funds from the US Fish & Wildlife Service and the State
of Hawai‘i. While the program focuses primarily on threatened and
endangered seabirds (particularly the Newell’s Shearwater and the
Hawaiian Petrel Pterodroma sandwichensis), all native birds are
rehabilitated by the program, including White-tailed Tropicbirds. We
used records of downed fledgling tropicbirds (listed as hatch-year
birds) to project the breeding phenology of this species on Kaua‘i.
METHODS
We reviewed the entire SOS database on the island of Kaua‘i (the
northernmost island in the Main Hawaiian Islands; Fig. 1) for
White-tailed Tropicbird records. For each record, the age of the
individual was noted. We used only birds that were identified as
hatch year (HY) for the analysis; we ignored adults (listed in the
database as AHY) and those listed as “unknown”.
We then used data on White-tailed Tropicbird phenology from other,
better-studied populations to estimate the breeding phenology of the

species on Kaua‘i. Specifically, the incubation period was set at
41 d based on work conducted by Phillips (1987), Harrison (1990),
and Schaffner (1991). The chick phase was set at 75 d based on
averaging data from Puerto Rico (Schaffner 1991), the Seychelles
(Phillips 1987), and Ascension Island (Stonehouse 1962a).
RESULTS
SOS received a total of 386 White-tailed Tropicbirds between
1981 and 2017, of which 313 (81.1%) were identified as hatch
year birds. The majority (87.7%) of hatch year birds were received
and processed by SOS between July and December, with the
peak month being October (32.9% of all records) followed by
November (18.4% of all records) (Fig. 2). Based on this data, it is
apparent that, while this species does breed year-round on Kaua‘i,
there is a clear peak of breeding activity. Taking October as the
peak fledging month, the average fledge date in that month was
17 Oct ± 0.87 d. Back-dating from the fledgling data, a bird
fledging in that month would hatch on 03 August from an egg that
was laid on 24 June.
Based on this fledging data, the general breeding phenology of
White-tailed Tropicbirds on Kaua‘i is as follows: eggs are typically
laid between mid-March and mid-August, with a peak in mid-June;
eggs hatch between the beginning of May and the end of September,
with a peak in early August; and birds fledge between July and
December, with a peak in October (Fig. 3). Nevertheless, this
species is capable of breeding year-round.
The number of fledglings received by SOS was also analyzed
each year to assess if there was any trend over time. A
linear regression showed a strongly significant increase in
the number of fledglings received by SOS over the years
(y = 0.5752x - 1141.3, R² = 0.59, F = 49.84, P < 0.05), the peak
year being 2016 with 31 fledglings (Fig. 4).

Fig. 1. Map of Kaua‘i in relation to the main Hawaiian Islands.
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DISCUSSION
The population of White-tailed Tropicbirds in Hawai‘i is relatively
small, estimated at 1550 breeding pairs (Pyle & Pyle 2017), mainly
breeding within the main Hawaiian Islands (breeding records
from the northwestern Hawaiian Islands are very sparse). Given
that approximately half the Hawaiian population breeds on Kaua‘i
(Pyle & Pyle 2017), identifying the breeding phenology of this
species on the island is an important facet of its life history that
can directly inform conservation strategies and efforts to monitor
the population status of White-tailed Tropicbirds elsewhere in the
Hawaiian Islands.
From the SOS database, it is apparent that White-tailed Tropicbirds
breed year-round on Kaua‘i. This is similar to findings for Whitetailed Tropicbird populations breeding on Cousin Island (Phillips
1987), Ascension Island (Stonehouse 1962), and Aldabra Atoll
(Prys-Jones & Peet 1980). However, there is a definite peak
breeding season on Kaua‘i; June marks the peak egg-laying period,
while chick hatching peaks in early August. Finally, the peak
fledging period occurs in October (although in the last three years
the peak month was September, perhaps representing a recent
shift to slightly earlier fledging dates). Anecdotally, a White-tailed
Tropicbird nest near Shipwrecks Beach (which is located near
Poipu on Kaua‘i) that was monitored for three consecutive years fell
within the range of peak breeding phenology as identified by this
analysis (AFR, pers. obs).
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SOS program, or both. It may reflect an increasing population,
as Newell’s Shearwater fledglings handed in to the program
have significantly decreased during the same period (Raine et
al. 2017), suggesting that increased public awareness may not
be a factor. However, further study is needed to confirm the
underlying reason for this trend.
The White-tailed Tropicbird is one of the least studied seabirds in
the main Hawaiian Islands, despite its relative abundance. Obtaining
better breeding and distribution data throughout the main Hawaiian
Islands is necessary to inform conservation needs and the population
status of this species. On Kaua‘i, the White-tailed Tropicbird breeds
widely, including on the high cliffs of the Na Pali coast and Waimea
Canyon; on exposed rock faces within heavily vegetated valleys such
as Wainiha, Lumahai, and Hanalei; on exposed rock faces along
heavily vegetated ridges such as Kahili; and on the rocky coasts of
the south, east, and north of the island (AFR, pers. obs). This species
is vulnerable to a wide range of threats, including depredation by
introduced predators, urbanization, collision with infrastructure
(several dead White-tailed Tropicbirds have been found under
powerlines spanning Hanapepe Valley; M. Travers, pers. obs.), and
potentially issues such as climate change and a declining food supply.
Until more detailed studies begin to examine the habitat and ecology
of this species in Hawai‘i, it will be difficult to characterize its
vulnerabilities and its greatest conservation needs.

The number of White-tailed Tropicbird fledglings brought to
SOS has significantly increased since 1981. It remains unclear
whether this indicates an increase in the population of this species
on Kaua‘i, whether citizens are simply better informed and more
actively participating in seabird conservation efforts and the

One important aspect of this analysis should be kept in mind:
the majority of fledgling tropicbirds that are received by the
SOS program are in poor body condition. This could mean
that they fledged a week or so later than they should have, that
they developed at a slower pace because of a lack of available
nutrition, or that there were issues with the breeding pair (such
as the loss of an adult, or new breeders). These factors could shift

Fig. 2. Percentage of total number of White-tailed Tropicbird fledglings
received by SOS in each month (n = 316) from 1981 to 2017.

Fig. 4. Number of White-tailed Tropicbird fledglings received by
SOS each year, from 1981 to 2017.

Fig. 3. Pooled data from 1981 to 2017, indicating the breeding phenology of the White-tailed Tropicbird on Kaua‘i; dashed lines indicate
periods of low breeding activity and bars indicate peak periods of breeding activity.
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the observed fledging date and plotted phenology of the overall
breeding population, with the true dates occurring slightly earlier
than predicted by this analysis. However, these factors would not
change our overall results. Furthermore, without these data, the
breeding phenology of White-tailed Tropicbirds on Kaua‘i would,
by necessity, be relegated to a handful of burrow records, making
them far less accurate than the current analysis. Therefore, data
on fallout tropicbird fledglings from the SOS program represents
an important data resource for studying rare or cryptic seabird
species on Kaua‘i. It follows that data from similar rescue and
rehabilitation programs could be used to assess the breeding
phenology of other poorly known seabirds elsewhere.
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