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ABSTRACT

AINLEY, D.G., DIVOKY, G.J., BAIRD, P. & SPENCER, G.C. 2024. ‘Floating populations’ of seabirds: The bane of demographic modelers
and managers. Marine Ornithology 52: 355-362.

"Floating’ portions of seabird populations (mature but non-breeding individuals) are generally ignored in seabird research and management
despite frequent evidence of their existence, especially in cavity-nesting species for whom nest habitat is often limiting. Here we
demonstrate, using a few among an appreciable number of cases, that often more adults contribute to regional populations than colony-based
censuses reveal, and that these birds are able to breed but do not. Once given the chance through the creation of nesting habitat, either by
natural or human-caused processes, these populations reveal themselves by occupying the newly created habitats to become breeders. We
include a brief discussion of the degree to which natal philopatry contributes to relatively sudden colony establishment. Not recognizing the
existence of floating populations due to exclusively colony-based management, which is often politically necessary (e.g., Wildlife Refuge
management), hinders conservation because it ignores the source and role of potential immigrants. Instead, management tends to emphasize
supposed natal philopatry. Floaters will exploit mortality-caused vacancies in a breeding population, masking temporal variation in adult
mortality, falsely indicating colony-size stability as a measure of the ‘health’ or resilience of a colony/habitat. In addition, the most successful
efforts at establishing new colonies or restoring others by ‘social attraction’ are those in which a floating population is present, although
unrecognized until it is revealed by the social attraction ‘experiment.” Success comes when the artificially established breeding aggregation
becomes an attractant to ‘floaters.” Thus, recruitment of these floaters (especially on a predator-free colony or island) accelerates the limited
growth provided by the return of hand-raised translocated nestlings. A lack of appreciation for the presence of floaters also limits the validity

of assessments of the impact of bird wrecks and the ability of populations to recover from them.
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For a given species, the dynamic interaction between philopatry and
dispersal (as behaviors and demographic traits) is the product of
temporal and spatial variation in the availability of resources needed
for successful breeding. In the case of seabirds, these resources
are nesting habitat and/or prey, long the subject of discussion
beginning with Lack (1954) and Wynne-Edwards (1962). While
natal philopatry (i.e., the return to the natal location to breed) helps
maintain populations where successful recruitment and breeding
have recently occurred (e.g., Boulinier ez al. 1996), dispersal to non-
natal locations allows for prospecting and the discovery of nesting
opportunities that are spatially removed from and independent of
factors affecting the natal colony. The selective advantage for a
species to maintain both recruitment strategies is clear.

The concept of seabirds nesting in non-natal areas, however, has
received little attention, in part due to the daunting logistics of
maintaining a long-term marking program and searching for marked/
banded birds away from their natal location. This is especially so
for those individuals that remain at sea or visit colonies in which no
recruitment opportunities are available. Thus, their presence at these
colonies is brief. Even if there is band-searching effort, unbanded
birds are usually not noticed unless some event, such as addition of
new habitat, results in a rapid increase in the numbers of breeders.

Relevant to this phenomenon is the award-winning 1989 film
Field of Dreams, which was centered around a sports enthusiast’s
dream that all of his sporting heroes, past and present, would
show up and play if he built a baseball stadium in his farm field.
He did build it, and they did come; all that was needed was
an appropriate venue. This theme got us thinking about some
scenarios (described below) involving undetected individuals
in seabird populations. These scenarios followed a similar path
to that in the film: when an opportunity was created, either
naturally or by ‘experiment,” seabirds arrived relatively quickly
in large numbers, seemingly from nowhere, to form a breeding
colony. While the concept of natal philopatry has been and still
remains the basis for numerous seabird conservation actions to
create colonies (e.g., translocation efforts; VanderWerf et al.
2022, Spatz et al. 2023), we agree with others that although
varying portions of seabird populations demonstrate some natal
philopatric tendency, much evidence (e.g., genetic analyses)
shows that it is not universal, (e.g., Warham 1996, Gaston 2004,
Bowler & Benton 2005). Here, we demonstrate the existence and
importance of ‘floating’ portions of seabird populations, which
need to be included when interpreting seabird colony trends
and developing management actions, rather than embracing the
concept of only natal philopatry.
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What is a floater?

The term ‘floater’ has been used in several ways in the ornithological
literature (e.g., Brown 1969, Winker 1998). Floaters are individuals
in a population that are physiologically mature and able to breed but
do not because they lack suitable breeding habitat, lack mates, or are
dissuaded by the presence of predators. In the case of the Cassin’s
Auklet Ptychoramphus aleuticus on the Farallon Islands, California,
USA (also known as the Farallones), an experiment that took place
in a time before permits—during which all the auklet burrows in
a large plot were destroyed by trampling episodes during the non-
breeding season—revealed many adults not breeding for lack of a
nest cavity. Tellingly, in the following breeding season, the density
of nesting burrows became far higher than it had in the previous
year (Speich & Manuwal 1974)! Thus, it was territoriality as well
as habitat availability that limited the population. Since then and in
support, Johns et al. (2022) examined decades of banding data for
auklet chicks and adults on the Farallones and found that recruitment
of first-time breeders buffered the population when years of poor food
availability led to high mortality in breeding adults. These would be
the floaters. Note, we use the term ‘population’ to refer to a colony
or meta-colony, which is an aggregation of nesting birds occupying
a locality or cluster of localities apart from another aggregation. The
critical degree of spacing is usually defined arbitrarily, though it
should be defined demographically. Nesting space is often limited,
especially for cavity-nesting species on rocky islands where burrow
excavation is not possible (e.g., most parts of the Farallon Islands)
or in areas where birds have degraded their own nesting habitat
(Hornung 1982, Renner et al. 2017).

A number of birds categorized as non-breeders would not be
floaters. First, floaters are not the individuals who might vacillate
between breeding and non-breeding states during their lifetimes,
responding to interannual conditions such as food availability. An
exception would be if a nesting area was destroyed, leading the
occupants to become non-breeding birds. Whether this is temporary
or long-term change depends on when breeding opportunities
arise (e.g., Manuwal 1974, Suryan et al. 2004, Peery et al. 2010).
Second, floaters are not the young birds who show up at the colony
sometime during the season, usually late, to investigate the colony
area for an eventual nest. For example, non-burrow-occupying
Sooty Shearwaters Ardenna grisea are referred to as ‘unemployed’
(Richdale 1963); young Adelie Penguins Pygoscelis adeliae show
up late in the nesting season, at which time they search for a future
nest site (Ainley et al. 1983). Finally, floaters are not the vagrants
that establish a presence in a new location outside the normal
breeding range and slowly attract other somewhat-out-of-range
individuals to form a self-sustaining colony, as in Elegant Terns
Thalasseus elegans (e.g., Veit 2000, Veit et al. 2021).

Apart from floating populations, a number of avian species have
evolved life histories to adapt to the issue of excess breeders, for
example, by having past offspring helping parents with the current
brood as they await their chance, or by brood/nest parasitism
(Kruger 2008). These strategies, however, appear to not be options
for most seabirds, though there is the occasional interesting
possibility of an alternate strategy. For instance, Baird (2010)
reported low but consistent numbers of adult trios at nests of Least
Terns Sternula antillarum in California. It could well be that the
third bird was accepted as a ‘helper,” which is a phenomenon well
known in landbirds (Skutch 1935 and subsequent studies) and at
least one seabird species (Le Corre et al. 2020).

Most seabird research is centered at colonies, given the much
easier logistics compared to at-sea work and because of the need
to monitor them because they occur in designated and adequately
funded reserves and refuges. This has led to a colony mentality, in
which researchers ignore the greater regional meta-population that
includes floaters. One result is that most views of (apparent) survival
or dispersal lead to discussions about emigrants, immigrants,
prospectors, etc. relative to the study colony (e.g., Coulson 2001,
Kralj et al. 2023). Members of the population not holding a territory
at a colony, e.g., birds that have not yet recruited to their natal or
to any other colony, are typically unobservable without special
effort and are not considered; the same assumptions are made for
land birds (Weatherhead & Forbes 1994). These individuals, even
if recognized as existing, are often viewed as outliers because they
often fail to exhibit the philopatry that has incorrectly come to be
expected and considered a central characteristic of the generalized,
normal seabird. The concept of seabirds nesting in areas other
than where they hatched has received little attention, in part due
to the daunting logistics of searching for banded birds elsewhere,
especially for those that simply remain at sea (where humans rarely
venture; Ainley & Johns 2023).

The existence of a floating portion of a seabird population is
not evident until a natural or planned ‘experiment’ occurs or, far
more rarely, researchers conduct surveys of at-sea populations and
compare them to at-colony estimates of the population size. By
‘experiment,” we refer to the provision of nesting habitat, natural
or not, or the use of social attraction to attract far more individuals
than would result from mere breeding productivity and survival,
i.e., those processes except immigration. Although they cannot
be easily quantified, floaters play a major role in seabird ecology
and demographics, as seen in the following additional examples of
natural, planned, and unforeseen experiments.

Experiment 1

In the early 1970s, the European Hares Lepus europaeus that had
been present since the mid-1800s were removed from the Farallon
Islands, California. To researchers’ surprise, Rhinoceros Auklets
Cerorhinca monocerata colonized the island within a year, their
first appearance in > 100 years (Ainley & Lewis 1974). They used
the cavities vacated by the hares to breed. The closest Rhinoceros
Auklet colonies at the time were several hundred kilometers to
the north, in the state of Washington, USA. Thus, natal philopatry
appears not to have been a significant factor, contributing very little,
if at all, to the observed recruitment. The species was (and still is)
common in waters of the continental slope of the California Current
where the Farallones are located (e.g., Leirness et al. 2021). Though
very difficult to census, given the Farallones’ treacherous terrain
and likelihood of disturbing other species in the process of a survey,
the number of nesting Rhinoceros Auklets reached at least several
dozen within a few years of removing the hares (e.g., Warzybok et
al. 2017).

Likewise, when Brush Rabbits Sylvilagus bachmani were extirpated
in 1982 from Afio Nuevo Island, California, which is also in the
Gulf of the Farallones, Rhinoceros Auklets colonized the island
almost immediately for the first time ever (Carle er al. 2019, Thayer
et al. 2020). The island is relatively new, having separated from the
mainland < 200 years ago, and for the longest time, it was accessible
by predators from the mainland at low tide. Subsequently, when sea
lions were controlled in 2011 by erecting barriers to exclude them
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from part of island, Rhinoceros Auklet numbers more than doubled
within 10 years; that increase, from 260 to 600, was much quicker
than could be attributed to breeding productivity and survival (Beck
et al. 2017). The continental slope, i.e., prime Rhinoceros Auklet
marine habitat, is close to Afio Nuevo Island (within 20 km), and
deep canyons in the vicinity bring shelf-break waters across the
continental shelf.

Experiment 2

On Cooper Island, a sand-and-gravel barrier island in the western
Beaufort Sea, researchers found a handful of Mandt’s Black
Guillemots Cepphus grylle mandtii nesting beneath boxes and
other wooden, wave-cast debris in the early 1970s (Divoky et al.
1974). The closest neighboring nesting colonies (Herald Island
and Wrangel Island in Siberia) were several hundred kilometers
to the west. However, the species was common during summer
in the marginal ice zone that spread across the Alaskan Chukchi
and Beaufort seas (Divoky 1987). When 200 artificial nest boxes
were provided in the late 1970s and early 1980s, the colony grew
to ~400 breeding birds with ~200 non-breeders within 10 years. In
subsequent years, during which every fledgling was banded, about
two-thirds of the breeding birds proved to not have originated at
Cooper Island (Divoky et al. 2015). The large number of non-
breeders, the vast majority not being local birds, actually decreased
natal philopatry at Cooper Island, as returning fledglings had to
compete with floaters for nest sites. Some non-natal floaters were
more successful at recruiting than individuals that fledged from
Cooper Island (Divoky 1998).

Similarly, in a large colony of Pigeon Guillemots Cepphus columbo
at the Farallon Islands, breeding pairs occupied nest boxes almost
immediately after presentation. The box openings were too small
for Rhinoceros Auklets and too large for Cassin’s Auklets, which
were ejected by the guillemots (Ainley ez al. 1990). The guillemots
on the Farallones have been very successful, fledging 0.8 chicks
per pair over a 46-year period; in 18 of those years, pairs averaged
more than one fledging. The overall average was reduced mainly
by the anomalous food web that comes with El Nifio (Warzybok
et al. 2017).

Experiment 3

By the early 2000s, the Newell’s Shearwater Puffinus newelli was
thought to be nearly extinct on the island of Maui in Hawai‘i,
USA, with the closest known large colony 300 km away on the
Hawaiian island of Kaua‘i (Ainley ef al. 2020). Radar and visual
surveys conducted in 2001 failed to detect any shearwaters on Maui,
although many individuals of the more common Hawaiian Petrel
Pterodroma sandwichensis were detected (Cooper & Day 2003).
Biologists, however, had reported hearing Newell’s Shearwater
calls infrequently in a few remote forested locations. Thus,
when a private company applied for an endangered species
permit to develop wind energy generation on West Maui, wildlife
agencies asked them to find the then-unknown colonies of the
shearwater and petrel, fence them off, and extract and control
mammalian predators. In that way, increased reproductive output
would be achieved to mitigate expected mortality of adults from
collision with turbines. Finding candidate shearwater colonies
proved impossible, so social attraction (call playbacks, decoys,
fabricated nest boxes) and predator-exclusion fencing were instead
employed to establish new breeding colonies for both species in

2014 (Spencer et al. 2024). Both species responded immediately by
swooping low over the speakers, and birds began to visit nest boxes
the following year. Eggs were laid by shearwaters in the next few
years; though many were lost by the inexperienced new breeders (as
expected), chicks were fledged within five years. The shearwater
colonies have been monitored continuously and slow growth has
continued. The shearwater response was surprising, given their
supposed near extirpation on the island, but the petrel response has
been perplexing. After a few years of investigating nest sites, petrels
lost interest (see Spencer et al. 2024 for discussion). The petrel
is very abundant elsewhere on Maui (Haleakala Crater) and the
equally close Hawaiian island of Lana‘i (totaling ~70% of the world
population or 4100 pairs; Pyle & Pyle 2017). Thus, these existing
populations may have acted as an ‘attractive nuisance.” In other
words, the natural social attraction of petrels to these large nearby
colonies may have overcome any interest in the output of a few
speakers a long way from known viable colonies (this phenomenon
is discussed further below).

Experiment 4

Somewhat similarly, the breeding population of Guadalupe Murrelet
Synthliboramphus hypoleuca on Guadalupe Island, Mexico, was
thought to have been extirpated by the 1890s due to predation by
introduced cats Felis catus and habitat alteration by feral goats
Capra hirca. The murrelets nest in rock crevices and sometimes
under bushes. In 2007, however, 7 nests and 68 cat-depredated
carcasses were found on the island (Whitworth ez al. 2021). On the
small, cat-free Zapato and Morro Prieto islets, which are 1-3 km
away, the breeding population was estimated by varying methods to
be 1750 pairs in 1968 (Delong & Crossin 1968), 2418 pairs in 2007,
and in the most intensive survey effort, ~4000 pairs in 2019 (Méndez
Sanchez et al. 2022). In their independent 2007 survey, Whitworth
et al. (2021) reported ‘scores’ of broken eggs in nest cavities on the
two islets and found as many as three eggs in some cavities; the
normal clutch size is two. They concluded that competition for sites
must have been fierce. Among the 50 birds captured by dipnet at
night during the egg-laying season in waters around the islets, only
eight had incubation patches to indicate breeding.

That was the case until 2015, when two murrelet pairs were
discovered nesting in a 60-ha (0.6 km?) exclosure erected in late
2014 by the Grupo de Ecologia y Conservacién de Islas and the
Comisién Nacional de Areas Naturales Protegidas to protect the
Laysan Albatross Phoebastria immutabilis colony from cats. By
2020, that number had grown from 2 to 275 pairs, 252 in natural
burrows and 23 in artificial burrows, an astounding 10 044%
increase (Méndez Sanchez er al. 2022)! By 2023, that number
had grown further to 788 pairs, 718 in natural burrows and 70 in
artificial burrows (J. Herndndez Montoya pers. comm.). Clearly, a
floating population had been biding its time for when nesting habitat
would become available! The species may also nest, in extremely
low numbers (i.e., just a few pairs), 260 km to the southeast at the
San Benito Islands (Méndez Sanchez et al. 2022).

Experiment 5

On the southern Kerguelen Plateau, Indian Ocean, surveys were
conducted at MacDonald and Heard islands in the early 1990s
to quantify the seabird nesting fauna (Woehler & Green 1992).
On Heard Island, ~3800 King Penguins Aptenodytes patagonicus
were found, but none occurred on MacDonald Island, 60 km away,
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where steep shores apparently prevented access by this lumbering
species. In 1997, the MacDonald Island volcano erupted, and
the resulting ash doubled the size of the island and established
gradually sloping beaches in the process. Within five years,
~7000 King Penguins were breeding on the island (Stephenson et
al. 2005), their origin unknown. If non-breeders at Heard Island
were insufficient, the closest potential source colony was the
250 000 pairs at Kerguelen Island, several hundred km away on the
northern edge of the subsea plateau.

Experiment 6

A breakwater, 800 m long, 12 m high, and constructed of concrete
blocks and rocks was completed in 2011 to protect a liquid natural
gas (LNG) port located south of Lima, Peru. The endangered
cavity-nesting Humboldt Penguin Spheniscus humboldti, with its
largest colonies 100 km to the north and south, began to show up
at the breakwater within a year. Each year thereafter, more came
to nest. By 2014 there were ~200 birds nesting and by 2021 there
were more than 2000 (Zavalaga et al. 2023; see also Smithsonian
Institution 2016, 2017). The world population is confined to Chile
and Peru, and it consists of only 23 000 to 24 000 breeding pairs
(de la Puente et al. 2013). It had been previously reduced severely
by the mining of guano from coastal islands, the penguins having
for millennia used the guano for a burrowing substrate (Murphy
1981). Those measures that restricted nesting habitat apparently
created a sizeable floating population that went unrecognized until
creation of the breakwater.

Experiment 7

In an uncommon opportunity, the total world population of the
cavity-nesting Ashy Storm Petrel Hydrobates homochroa was
estimated from demographic analysis of very extensive at-sea
surveys of its entire year-round range in the California Current
(Ford et al. 2021). The study found that the total population was
double that of estimated colony populations (i.e., including breeders
and non-breeders). The latter had been determined by extensive
surveys counting nests and/or mist-netting birds at the major
colonies (25 of ~50 sites, including all but the small coastal rocks).
At the South Farallon Islands colony that accounted for about half
of the colony-based population, Nur ez al. (1999, 2019) conducted
mist-netting annually over a 14-year period to estimate change in
population size. They found that about half of the storm petrels
caught were what they considered to be transients, having been
caught only once (including a few storm petrels banded elsewhere).
That resultant high rate of transient visitation is consistent with the
lack of any genetic structure in the species’ range-wide population
(Nur et al. 1999). Clearly, the Ashy Storm Petrel, a non-burrow-
digging species, possesses a sizeable floating population that
includes many individuals denied breeding for lack of a nest cavity.
A similar disparity between at-sea and colony populations has
been reported for New Zealand Storm Petrel Fregetta maoriana, a
population expanding after the eradication of predators at breeding
colonies (Rayner et al. 2020).

What’s going on?

What possibly could be going on in these seabird examples of
“build it and they will come”? Clearly, natal philopatry was not
driving the observed recruitment, nor was vagrancy (Veit 2000, Veit
et al. 2021), nor were individual prospectors deciding whether a

colony suited their needs (Boulinier et al. 1996). What was revealed
was the presence of an excess of adult birds, a floating population,
within the species’ breeding-season range; in other words, ‘breeding
range philopatry.” The surplus adults were capable of breeding
and prospected for recruitment opportunities within their normal
breeding range—that is, possibly but not necessarily at their natal
colony. Most of these examples are of either cavity-nesting species
whose populations are frequently limited by nest-site or territory
availability, or populations where nesting habitat is available but
they cannot access it, like the King Penguins at MacDonald Island.
Clearly, in these examples, there were many adult birds in the
region waiting for the opportunity to nest who then quickly availed
themselves when the opportunity arose.

It is important to note that the presence of floaters is most obvious
when nesting habitat is provided to species whose populations
are limited by nest-site availability. Floaters also play a major but
typically undetected role in the growth and maintenance of existing
colonies (see Cassin’s Auklet example above). That is not to say
that floaters occur only in species having these specialized nesting
requirements. Nest-site availability, however, can be especially
limiting on islands with rocky substrate that does not lend itself
to digging burrows. As it is, cavity-nesters dominate seabird
species (see Howell & Zufelt 2019): almost half of penguins
(7 of 19 species), all storm petrels (45 species), all diving petrels
(6 species), most petrels and shearwaters (~90 of 107 species,
except for Procellaria spp. and most fulmarine petrels), and
85% of alcids (21 of 25 species). Among other families, some
species do occupy nesting cavities, e.g., tropicbirds (Brinkley &
Sutherland 2020). However, nesting habitat can be limited in the
case of surface-nesters as well. For instance, Western Gulls Larus
occidentalis on the Farallon Islands, the species’ largest colony by
far, maintain their territories almost year-round, despite a nesting
season that lasts for just six months. In that way, as Penniman et
al. (1990) surmised, they can guard against a large contingent of
prospectors looking for nesting space. These prospectors would be
floaters until they found a spot.

What is philopatry?

The above examples of detecting floaters, which are uncommon but
by no means rare, beg the question of why the term ‘philopatry’ is still
used in reference to seabird life-history characteristics. Philopatry is
often invoked: e.g., “The main barrier to translocation of seabirds is
their extreme philopatry [and high dispersal ability]....” (Miskelly
2022: p.286), which certainly applies to adults and fledglings in
different ways: breeding philopatry among adults, greater dispersal
among fledglings. Unless researchers intensively band birds in a
colony and then search for them in all the colonies of a region (a
very rare accomplishment but see, e.g., Spendelow 1991, Baird
1992, Spendelow et al. 1995, Baird 2023), they are left registering
some unknown portion of the respective annual recruits that do
return to nest in the vicinity of where they were raised and banded.
In these cases, demographers must estimate ‘apparent survival,” a
combination of mortality and dispersal to an unknown/unsurveyed
location.

The degree to which birds should be considered philopatric, as
opposed to individuals responding to recruitment availability
irrespective of natal location, has been discussed for a long time. The
term ‘dispersal’ is “the permanent movement an individual makes
from its birth site to the place where it reproduces or would have
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reproduced if it ... found a mate” (Greenwood & Harvey 1982; see
also Greenwood 1980). The concept of natal philopatry as an innate
and dominant aspect of seabird demography has been questioned
previously (e.g., Warham 1996, Gaston 2004), as it defies the results
of population genetic analysis (e.g., Genovart et al. 2007, Graham
et al. 2023). In their review of the subject of philopatry, Klomp &
Furness (1992) concluded that seabirds show a range of natal site
fidelity, from the non-colonial Great Skuas Stercorarius skua of
Foula, Scotland, to regular inter-colony movements among Atlantic
Puffins Fratercula arctica to the extreme wandering behavior
among colonies by storm petrels (noted above).

Floaters relaxing any philopatric tendencies?

The concept of natal philopatry is so deeply ingrained in seabird
research and management that numerous efforts have been and
are being made to translocate nestlings and artificially raise
chicks extracted from viable or decreasing colonies. The goal is
to have them fledge and return to establish ‘new’ colonies (e.g.,
summarized in Jones & Kress 2012, VanderWerf et al. 2022, Spatz
et al. 2023; also Zhou et al. 2017, though translation of only the
abstract was available). Spatz et al. (2023) summarized results of
851 such projects, ~60% of which involved larids. The fact that
larids (mostly tern species) dominated the projects in which social
attraction was involved (and often succeeded) is not surprising,
since terns often nest in ephemeral habitat prone to flooding or
disturbance. Thus, they are flexible and willing to move when an
alternate nesting area becomes more attractive (e.g., Baird 2023).
That is clearly not the case for cavity-nesting species, which made
up just 15% of the species included in the Spatz et al. (2023) review.
If forces physically remove their nesting habitat, rarely does similar
habitat appear elsewhere.

The Jones & Kress (2012) review indicated that little subsequent
long-term monitoring is done to document anything more than initial
breeding by a few returning birds, which is termed ‘translocation
success.” The supposition is that a self-sustaining colony would
follow. Beyond that initial level of success, establishing a ‘core
colony’ should become a management goal, specifically the
attraction of large numbers of recruits (i.e., floaters) from elsewhere
to this new colony, which is often one that is protected from
predation (Miskelly et al. 2004, Sawyer & Fogle 2010). In that
regard, chick translocations of eight procellarids in New Zealand
resulted in a successful return to breed by some portion of the
fledglings produced (Miskelly et al. 2009). However, follow-up
17-25 years after the initial translocations found that, in each case,
only small self-sustaining colonies had resulted. That outcome was
due to there being no natural source or floating population nearby,
and there was little evidence of immigration from elsewhere. An
exception occurred at Mana Island, Fiji, where possibly floating
Common Diving Petrels Pelecanoides urinatrix began to show
interest in response to social attraction (recorded calls). Later, with
chick translocations also occurring, the colony began to grow much
more rapidly (Miskelly 2023).

Referring to seabirds in general, Buxton et al. (2014) concluded that
having a large source population of floaters within ~25 km greatly
facilitates the growth of colonies established by social attraction
(see also Oro et al. 2011). That raises several questions, the answers
to which certainly would vary by species and population. How far
and wide do floaters wander looking for nest sites within their
breeding range? How much time do floaters spend adjacent to active

colonies in the absence of nesting habitat versus wandering further
to look elsewhere? How can the prevalence of floaters at the meta-
population and sub-population levels be determined, other than by
conducting an experiment or intensive colony and at-sea surveys?
Further, what portion of the adult population do floaters represent,
and what affects annual variation in that proportion?

Management consequences of not acknowledging floaters

If population ecologists and their client seabird managers want to
quantify the abundance and distribution of seabirds, monitor their
trends, or create colonies on predator-free islands, then they need
to recognize and accept the role of excess breeders: the floaters.
The issue cannot be ignored if effective management of seabird
populations is to be accomplished. At the same time, we urge
researchers to question their views and the views of the seabird
research community about the strength of natal philopatry in the
colonies they are considering. We contend that it needs to be
assessed on a species- and site-specific basis, not just assumed.
Many studies demonstrate that avian floating populations are
not tangential but can be important components; these must be
considered and not labeled as ‘renegades’ or individuals of low
quality (e.g., Smith 1984, Peer et al. 2000).

When considering the health of a colony or population (i.e., its
temporal stability, growth, or resilience), dismissing floaters has
consequences. When there is a die-off, as when large numbers
of dead birds are found on beaches, why is there not necessarily
an equal reduction in the size of breeding colonies within the
corresponding region (e.g., Robles & Ciudad 2017, Johns ef al.
2021)? It’s quite possible that there will be none, depending on the
species and regional population. Or, if social attraction does not
seem to be working or if such measures are proceeding too slowly
relative to management goals (e.g., to restore or establish a colony
in a predator-free location to assist in the recovery of an endangered
population/species), then utility of the effort should be assessed. It
might be necessary to shift locations or pivot to projects more likely
to yield desirable outcomes.

From a conservation perspective, the floating portion of seabird
populations should be considered very important for their ability to
provide population resilience, a function in which natal philopatry
alone falls short. Better understanding the relative abundance of
floaters, both at colonies and at sea, should help conservation
biologists and managers adjust expectations and interpret trends as
efforts expand to restore seabird populations worldwide (Spatz et
al. 2023).

In conclusion, ample evidence indicates that a substantial part
of the population of non-breeding but sexually mature seabirds
(i.e., pre-breeders regardless of age, but not immature juveniles)
is regularly prospecting for potential recruitment opportunities
at both established colonies and currently unoccupied locations
that might provide suitable habitat. Individuals recruiting to
their natal colony may not be demonstrating a species-specific
genetic trait for colony philopatry as much as happening upon the
existence of opportunity.
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