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Editorial
Welcome to the fourth instalment of Flamingo, the e-version of the FSG’s popular annual journal.
We are pleased to be able to continue to bring you a new volume of Flamingo after its relaunch in
2018. It’s especially pleasing that, after another difficult year of so much uncertainty and upheaval,
we have still managed to produce our annual publication.
The global Covid-19 pandemic continues to impact on daily life, and this is reflected in this being a
shorter version of Flamingo than we have seen previously. Flamingo conservation is still vitally
important, and it is essential that organisations involved in flamingo management and the
restoration, conservation and protection of their fragile wetland ecosystems survive this period of
global upheaval. The FSG has continued to work hard throughout the course of the pandemic to
highlight the importance of wetlands and wild places to the birds themselves and to human
populations too. We still managed to run a very successful International Flamingo Day, for the
second time, back in April.
This edition of Flamingo highlights how remote data collection techniques can yield important
information on the birds’ behaviour patterns and shows how scientists can adapt their research
styles to use new methods to continue the collection of important data when working remotely.
Flamingo 2021 also highlights the importance of the One Plan Approach to species conservationthe idea of a sliding scale of conservation management between in situ (in the wild) and ex situ
(outside of the species’ natural range) facilities in the planning and execution of successful
conservation action. Flamingos are excellent candidate species to be considered for such integrated
population and conservation management.
Historical pieces also feature this year, with papers detailing the past management of flamingos at
different zoological organisations that celebrated milestone anniversaries this year. Such
retrospectives allow us a chance to pause and reflect on past hard work and conservation efforts to
see how far we have come, and what horizon scanning we need to do for the future.
In 2021 the FSG was sad to hear of the death of one of its most ardent supports, Dr William “Bill”
Conway of the Wildlife Conservation Society in New York. Dr Conway was an expert on all flamingo
species, helping to display all six species at the Bronx Zoo many decades ago, and he collaborated
with many other researchers and field biologists to further understand the ecological requirements
and conservation needs of the South American flamingos in particular. His boundless enthusiasm
and energy for flamingo (specific) and wildlife (general) biology and conservation will be sadly
missed and we send our best wishes and condolences to his family.
We are accepting articles for Flamingo e5, due out in December 2022. Given that flamingo habitats
worldwide are threatened, it is critical that we compile and disseminate research and studies on
flamingos to the widest audience. Long or short reports, original research or descriptive pieces are
welcome. Guidelines for publishing can be found on the FSG’s website (http://www.flamingosg.org/journal/) and at the back of this volume.
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I thank my colleagues Cathy King (co-chair of the FSG), Dr Felicity Arengo and Dr Arnaud Bechet for
their assistance with with this edition. I especially thank Felicity Arengo for her moving and fitting
tribute to Dr William Conway that forms part of this edition of Flamingo. And I take this opportunity
to thank Dr Maria Cecilia Chiale and Enver Ortiz Lopez for their help with the FSG’s social media
pages and wider outreach.
With very best wishes for this holiday season.
Dr Paul Rose
paul.rose@wwt.org.uk
WWT Slimbridge Wetland Centre, Slimbridge, Gloucestershire, GL2 7BT, UK
December 2021
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Lateral stamp-feeding behaviour in Caribbean flamingos
Matthew J. Anderson1*, Karlen N. Randle1, Denix D. Hernandez1, & Tessie S. Ritter1
1

School of Arts and Sciences, Abraham Baldwin Agricultural College, ABAC 15, 2802 Moore
Highway, Tifton, GA, 31793, USA.
*Corresponding author: matthew.anderson@abac.edu
Abstract
Peluso and Anderson (2014) have previously demonstrated individual-level lateral preferences
for clockwise stamp-feeding in several Caribbean flamingos (Phoenicopterus ruber) held at the
Philadelphia Zoo, USA. In the present study we employed an online webcam to partially
replicate this earlier effect, obtaining evidence of a general (population-level) preference for
clockwise stamp-feeding in the Caribbean flamingos held at the Maryland Zoo (Baltimore
Maryland, MD, USA). This clockwise stamp-feeding preference observed in Caribbean
flamingos contrasts with the counter-clockwise stamp-feeding preferences recently reported in
greater flamingos (P. roseus) by Vidal et al. (2018). Additional research is needed to confirm
this species difference and to explore its possible causes.
Resumen
Peluso y Anderson (2014) han demostrado previamente preferencias laterales a nivel del
individuo en la alimentación por pisoteo en el sentido de las agujas del reloj en varios
Flamencos del Caribe (Phoenicopterus ruber) alojados en el zoológico de Philadelphia, EE.UU.
En el presente estudio empleamos una cámara web para replicar parcialmente este efecto
anterior, obteniendo evidencia de una preferencia general (a nivel de población) por la
alimentación por pisoteo en el sentido de las agujas del reloj en los Flamencos del Caribe
alojados en el Zoológico de Maryland (Baltimore Maryland, MD, EE.UU.). Esta preferencia de
alimentación por pisoteo en sentido horario observada en los Flamencos del Caribe contrasta
con las preferencias de alimentación por pisoteo en sentido antihorario reportadas
recientemente en Flamenco común (P. roseus) por Vidal et al. (2018). Se necesita investigación
adicional para confirmar esta diferencia entre especies y explorar sus posibles causas.
Résumé
Peluso et Anderson (2014) ont déjà démontré des préférences latérales individuelles pour
l'alimentation en piétinement circulaire chez les flamants des Caraïbes (Phoenicopterus ruber)
détenus au zoo de Philadelphie (États-Uni). Chez cette espèce on observe que le piétinement en
rotation sur soi-même se fait préférentiellement dans le sens des aiguilles d’une montre. Dans
la présente étude, nous avons utilisé une webcam en ligne pour reproduire partiellement ce
résultat, ce qui nous a permis de montrer par ailleurs une préférence générale (au niveau de la
population) pour l'alimentation en rotation dans le sens des aiguilles d'une montre chez les
flamants des Caraïbes détenus au zoo du Maryland (Baltimore Maryland, MD, États-Unis).
Cette préférence d'alimentation dans le sens des aiguilles d'une montre observée chez les
flamants des Caraïbes contraste avec les préférences d'alimentation dans le sens inverse des
aiguilles d'une montre récemment signalées chez les flamant roses (P. roseus) par Vidal et al.
(2018). Des recherches supplémentaires sont nécessaires pour confirmer cette différence entre
les espèces et explorer ses causes possibles.
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----------------------------------------------------------------------------------------------------------------------------------Introduction
Laterality (i.e., side preferences in brain and
behaviour) has been well documented in a
wide variety of species across the animal
kingdom, as reviewed by Rogers, Vallortigara
& Andrew, 2013). The benefits of laterality to
any one individual animal are generally
understood to include a reduction in
neurological
redundancy,
enhanced
multitasking, and/or improved cognitive
processing (Rogers, 2006; Magat & Brown,
2009; d’Antonio-Bertagnolli & Anderson,
2018). The function of population-level lateral
preferences, situations in which all/most
members of a species display a lateral
preference in the same direction, is less well
understood, but some have hypothesized that
population-level lateral preferences may
develop out of a need for social cohesion and
stability (Rogers & Workman, 1989) or group
coordination
(Bisazza,
Cantalupo,
Capocchiano, & Vallortigara, 2000). If such an
explanation is correct, one might expect to
find evidence of lateral preferences in more
highly gregarious animals such as flamingos,
and indeed some evidence for this has been
obtained (Anderson, Williams, & O’Brien,
2009; Anderson, 2009; Vidal et al., 2018).
While they failed to obtain evidence of a
lateral preference in scratching foot, Peluso
and Anderson (2014) demonstrated that
some individual Caribbean flamingos
(Phoenicopterus ruber) held at the
Philadelphia Zoo significantly prefer to turn in
a clockwise manner when engaging in stampfeeding. Peluso and Anderson (2014) failed to
obtain evidence of a significant populationlevel lateral preference in stamp-feeding
behaviour within the Philadelphia Zoo flock,
but all statistically significant individual-level
lateral preferences observed in that study
6

were in the clockwise direction, and the
results conceivably could have been impacted
by relatively few observed occurrences of the
stamp-feeding
behaviours
under
examination. It thus seems warranted to
further examine the possibility of populationlevel lateral stamp-feeding preferences in
Caribbean flamingos. Additional study of this
question is further warranted considering
more recent evidence from Vidal and
colleagues (2018) illustrating a populationlevel lateral preference in wild Greater
flamingos (Phoenicopterus roseus) for
counter-clockwise turning while stampfeeding. Indeed, whether species differences
may exist in flamingo lateral stamp-feeding
preferences is an intriguing notion.
Thus, the present study aimed to expand upon
the previous work of Peluso and Anderson
(2014) to further observe and analyse lateral
preferences in Caribbean flamingo stampfeeding and scratching behaviours. Here we
employed a publicly available online webcam
focused on a captive Caribbean flamingo flock
held at the Maryland Zoo (Baltimore, MD,
USA) to examine population-level lateral
preferences of the behaviours in question,
thus attempting to replicate the previously
observed effects in a different group of
captive flamingos.
Methods
Between 09:00 and 11:00 EST/EDT one of
three observers (K.R., D.H., or T.R.) logged on
to Maryland Zoo’s livestream flamingo
webcam
(https://www.marylandzoo.org/animals/livecams-feeds/flamingo-live-cam/) to observe
and record flamingo behaviour for 30
minutes, utilizing an all-occurrence sampling
technique (Altmann, 1974), tallying the
occurrence of any of the following behaviours
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displayed by any of the flamingos in the flock
over the course of the observation period.
Specifically, we tallied: instances of clockwise
and counter-clockwise turning during stampfeeding in which the body was the pivot point,
instances of clockwise and counter-clockwise
turning during stamp-feeding in which the
head was the pivot point, and instances in
which a flamingo scratched itself with either
its right or left leg. A bout of stamp-feeding
involved at least one full rotation in either a
clockwise or counter-clockwise direction.
Multiple bouts of any one behaviour displayed
by a single flamingo needed to be separated
by at least 5-sec of “calm” during which the
behaviour was not displayed in order for the
behaviour to be tallied as multiple bouts. In
each category, we only counted those birds
that were clearly seen displaying the
behaviour in question; if there was any
uncertainty about the behaviour being
observed, we didn’t count the behaviour in
that category.
Only one 30-minute observation per day was
gathered between 1st October and 23rd
November 2020. The 09:00-11:00 observation
window was selected as a time during which
flamingos were likely to be active, as they are
known to rest during the middle of the day
(Bildstein, Frederick, & Spalding, 1991). At the
end of the study, behavioural tallies were
totalled across all observations and a binomial
analysis (with correction for continuity)
(Siegel, 1956) was conducted on each
behaviour
(scratching,
stamp-feeding)
comparing the observed distributions of right
and left foot scratching and clockwise and
anticlockwise stamp-feeding (collapsing
across instances in which the head or body
served as pivot) to chance performance.
Results
Stamp feeding (collapsing across instances in
which the head or body served as pivot) was
7

more likely to occur in a clockwise direction
(clockwise instances=80, counter-clockwise
instances=56) and the observed distribution
significantly differed from chance (z=1.972,
p=0.049, two-tailed). There was no obvious
lateral preference in scratching foot (left=43,
right=45) and the observed distribution did
not significantly differ from chance
performance (z=0.106, p=0.912, two-tailed).
Discussion
Peluso and Anderson (2014) have previously
obtained evidence of individual-level lateral
preferences for clockwise stamp-feeding in
several Caribbean flamingos held at the
Philadelphia Zoo, and also failed to obtain
evidence of lateral preferences in scratching
foot. The general tendency toward clockwise
stamp-feeding observed here in the Maryland
Zoo Caribbean flamingo flock partially
replicates this previously observed effect and
suggests that Caribbean flamingos may
generally prefer clockwise turning while
stamp-feeding (i.e., a population-level lateral
preference). The lack of scratching foot
preference in Caribbean flamingos would also
seem to be well established at this point and
is likely explained by the symmetrical need for
maintenance/comfort
that
scratching
behaviour
satisfies;
it
may
be
disadvantageous to ignore one half of the
body by having a preferred scratching foot.
While Peluso and Anderson (2014) utilised a
method that allowed for tracking of individual
flamingo behaviour over the course of that
study, the webcam-based method employed
in the present investigation did not allow for
identification and tracking of individual birds
and was thus limited to examining
group/population-level behavioural patterns
(Anderson, 2009; Anderson et al., 2011;
Peluso et al., 2013). Given this limitation, it is
unclear whether the observed populationlevel lateral preference is the product of
several very strong individual-level lateral
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preferences within the group or if it is a true
general preference for clockwise stampfeeding shared by all/most members of the
flock. Additional research with both captive
and wild Caribbean flamingos is necessary to
further examine this issue. That being said,
with multiple studies from two distinct flocks
of Caribbean flamingos now evidencing some
preferences for clockwise stamp-feeding, it
seems reasonable to conclude that when
Caribbean flamingos do display a significant
lateral preference when stamp-feeding it is
likely to be in the clockwise direction.
As was proposed by Vidal et al. (2018), a
population-level lateral preference for stampfeeding in flamingos could have arisen due to
space constraints of the social-foraging
flamingos such that they need to rotate in the
same direction to avoid collision with nearby
conspecifics or possibly as a means by which
to encourage food items more effectively to
be stirred up from the substrate. Particularly if
the species difference hinted at in the pattern
of available results holds true, with greater
flamingos
preferring
counter-clockwise
stamp-feeding and Caribbean flamingos
preferring to stamp-feed in a clockwise
direction, these explanations seem to most
parsimoniously account for the observed
effects as they could conceivably leave room
for the development of opposite lateral
preferences in such closely related species by
chance. Future research with both captive and
wild flocks of both species is necessary to
verify this possible species difference and to
explore the reasons for its occurrence.
Conclusions
The present study demonstrated a general
(population-level) preference for clockwise
stamp-feeding in the Caribbean flamingos
held at the Maryland Zoo, a finding that when
taken together with earlier results obtained
from a different captive flock seems to
suggest that when Caribbean flamingos do
8

display a significant lateral stamp-feeding
preference it is likely to be in a clockwise
direction. This contrasts with the counterclockwise stamp-feeding preference that has
been reported in greater flamingos.
Additional research with wild and captive
flocks of both species is needed to confirm this
potential species difference and to explore its
possible causes.
Acknowledgements
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the Maryland Zoo for granting us permission
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project.
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A short history of long pink legs at Chester Zoo
David Lomas*
*Corresponding author: davidlomas.per@gmail.com

Abstract
Chester Zoo opened its gates in 1931. The Zoo was established by George and Elizabeth
Mottershead. Flamingos featured from the very beginning and although their fortunes waxed
and waned over the next 90 years; the latest development is a Latin American Wetlands Aviary
with its flock of over 130 Caribbean flamingos (Phoenicopterus ruber).
Resumen
El zoológico de Chester abrió sus puertas en 1931. El zoológico fue establecido por George y
Elizabeth Mottershead. Los flamencos se exhibieron desde el principio y, aunque su suerte
creció y disminuyó durante los siguientes 90 años, un desarrollo reciente es el aviario de los
humedales de América Latina con su grupo de más de 130 Flamencos del Caribe
(Phoenicopterus ruber).
Résumé
Le zoo de Chester a ouvert ses portes en 1931. Le zoo a été créé par George et Elizabeth
Mottershead. Les flamants y figuraient dès le début. Bien que l’effectif ait varié au cours des
années 1990, l’installation récente d’une volière présentant la faune des zones humides
d'Amérique latine permet de montrer plus de 130 flamants des Caraïbes (Phoenicopterus ruber)
au public.
----------------------------------------------------------------------------------------------------------------------------------Introduction
When George Mottershead planned the
layout of his zoo, he knew that first
impressions counted. The first enclosure that
a visitor would encounter would be a
waterfowl pond. This enclosure was located
where the Chinese Garden can be found
today. Built by George’s father Albert, this
miniature lake was was dug out of clay and left
unlined so that the pool’s bottom would host
invertebrates for the waterfowl to feast upon.
The first denizens were mandarin ducks (Aix
galericulata) and North American wood ducks
(A. sponsa), guaranteed crowd pleasers with
their bright colours and tufted head feathers
giving passable impressions of brightly
painted wooden toy ducks. The larger
Muscovy ducks (Cairina moschata) and
barnacle geese (Branta leucopsis) gave this
enclosure added interest, but the pièce de
résistance was the addition of six flamingos,
10

which to Mottershead’s relief arrived just two
days before the Zoo opened in June 1931.
The History of Flamingos at Chester Zoo
(1931 to 2021)
This is the story of flamingos at Chester Zoo.
Although the waterfowl and flamingos had a
miniature lake, they did not have access to a
shelter; so at night time Albert Mottershead
would light a series of oil lamps and place
them around the enclosure to ward off foxes.
This method of protection is documented as
still being in use up to the winter of 1968/69
(Chester Zoo New, January 1969). The
flamingos were a seasonal attraction and
during the winter months they were removed
from the pool (pictured right) to warmer
accommodation, probably, either in the stable
block or more likely a room in Oakfield House.
Following the Zoo’s guidebooks and
newsletters we can piece together a partial
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history of flamingos at Chester. The original
mini-flock of flamingos probably lived for
three or four years, we know that they were
still present when the Chester Zoological
Society was formed in 1933, but are probably
absent by 1937 when the first edition of the
Our Zoo newsletter is published and they are
certainly absent from the list of animals
available for adoption in late 1939.
Additionally, perhaps because the pond was
not lined, it is later described as an “unsightly
drop of water” (Our Zoo News No. 17, March
1939) and the wildfowl are re-homed in a
naturally occurring pond.

reptile house, they occupy a footprint that
today forms the penguin enclosure. Water
flowed from the sea lion pool, via filter beds,
through to the flamingos then onto the
beavers before making its way over a weir into
a newly created lake. The first published
visitor map appears in the June 1948 edition
of Our Zoo News & Guide. That map is handdrawn and a stylised version of the relevant
section showing the location of the flamingos
is included below, alongside a similar map of
the same area from 1962. The maps do not
reflect exact split between land and water in
many of these enclosures, including those of
the flamingos, this is because it is not
recorded in the original source material.

The species of these first flamingos is
unspecified. During the 90-year span of this
story, the taxonomy and naming of flamingos
has morphed. To simplify the story telling for
both the teller and the reader, I have been
consistent in the use of common names for all
six IUCN recognised species of flamingo. The
main species this affects is the Caribbean
flamingo (Phoenicopterus ruber) which is also
referred to as the rosy and Cuban flamingo. I
have substituted original common names
used in newsletters and guidebooks with
“Caribbean” throughout.
The post-World War II years saw a rapid
expansion of the Zoo, including the
development of two bear pits and a sea lion
(now giant otter) pool. Almost incidental to
the creation of these enclosures were the
development of pools for beavers and
flamingos. Together, along with the original
11

In 1948, there were just two flamingos and we
know that they were West African which
probably makes them greater flamingos (P.
roseus). The birds are described as “large
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white birds” (Our Zoo News No. 89, December
1948) so along with the fact that greater
flamingos were more popular in collections at
that time, it all but confirms that they were
the greater species. The flamingos shared
their pool with ibis and had to be wintered in
a more sheltered area.
Work on the new polar bear enclosure began
in December 1949 with an adjoining pool was
designated for flamingos but it is unclear
whether the birds ever occupy this new pool
as the zoo reports difficulty in obtaining new
flamingos and their 1948 pool is later redesignated for penguins. From mid-1951 until
1957, zoo maps no longer feature flamingos,
and their pool is now occupied by penguins
(Our Zoo News No. 113, August 1952).
Flamingos are also absent from a stock list
published in 1955.
Moving forwards to September 1957, we see
find the importation of “a number of lesser
flamingos (Pheoniconaiais minor) from East
Africa”. These wild-caught birds were
immature birds measuring 18 inches (45cm)
and came from Lake Elementita in Kenya.
These juvenile birds may have been
misidentified as during a review of the
flamingo flock in 1980 a newsletter article
refers to the arrival of greater flamingos in
1957, five of which were still at the zoo in
1980.
Alternatively, the arrival date of the greater
flamingos in the 1980 flock may have been
incorrectly recorded. Lake Elementita is home
to both lesser and greater flamingos, however
it is said that it is difficult to distinguish
between the juveniles of these species. During
the 1957/58 winter these African flamingos
resided in the Pygmy Hippo House and by the
following summer they were sharing a pool
with Caribbean flamingos, scared ibis
(Threskiornis aethiopicus), “wood Ibis” (wood
stork, Mycteria americana) and some African
ducks.
By 1963, it is reported that although the
flamingos are building nests, but are not
laying any eggs (see photo right). Captive
12

breeding of flamingos was still relatively
uncommon, with Basel Zoo recording the first
European breeding of Chilean flamingos
(Phoenicopterus chilensis) in 1958 and the
world’s first breeding of greater flamingos a
year later. There is an update on Chester’s
breeding attempts in 1964 when it is reported
that besides continued nest building, a single
egg had been laid. The Zoo’s flamingo flock
now consists of lesser, greater and Caribbean
flamingos. The birds over-winter in wooden
houses where there is supplementary heating
provided by infra-red heating lamps.

Referring to the 1948 map above, in 1954 the
beavers were transferred to a new enclosure
after it was discovered that they tunnelled
under the Reptile House. By 1964/65 the
Reptile House is no longer in use; the former
beaver pool has been adapted for flamingos;
and the old flamingo pool is now a general
waterfowl enclosure. In the spring of 1966,
the existing flock of 11 flamingos is
augmented by a fourth species of flamingo: six
Chilean flamingos. Across the drive from the
flamingo pool the waterfowl enclosure is
home to pelicans and penguins.
By 1969 this waterfowl enclosure has become
home to the mixed species flock of flamingos,
and it is here that flamingos still reside today.
During the same year four more Caribbean
flamingos are added to the Zoo’s flock, swiftly
followed by 15 more Chilean flamingos. By
1970 further attempts were being made to
breed the flamingos, recognising that for
breeding that their lake requires to be a
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specific depth, so the birds find their pool is
deepened with steps cut into the bank.
Flock building continues with the addition of
several Chilean flamingos in 1970. The
following summer, Mottershead completes a
full house of flamingo species with the
addition
seven
James’s
(puna)
(Phoenicoparrus jamesi) and three Andean
flamingos (P. andinus).
Review of the flamingo population
George Mottershead passes away in May
1978 and is succeed by Dr Michael Brambell as
Director. Brambell is determined to give the
Zoo a stronger conservation focus and
develop its breeding programmes. An early
Bramwell appointment is Peter Stevens as
Curator of Birds.
Together Bramwell and Stevens review their
flock and their enclosure. In 1979, four more
Caribbean flamingos arrive. The flock (see
Table 1) has representatives from all six
species including the five greater(?) flamingos
from the original wild-caught import from
Lake Elementita back in 1957.
Species (April 1980)
Chilean flamingo
Greater flamingo
Caribbean flamingo
Lesser flamingo
Andean flamingo
James’ flamingo

Number of birds
19
5
11
1
1
1

The outcomes of the review are that the
singletons are sent to the Wildfowl Trust at
Slimbridge; the greater flamingos are to be
transferred to another zoo; and Chester
would henceforth concentrate on keeping just
two species- the Chilean and Caribbean
species. A similar pattern is seen across the
late ‘70s and into the 1980s, with zoos across
the world moving single birds or small groups
to try and create breeding flocks of the rarer
flamingo species.
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The flamingo pool is redesigned to include a
single large island surrounded by a shelf of
shallow water to facilitate nest building and a
fall-off to deeper water to support the mating
of the birds. This enclosure is surrounded by a
fox proof fence. It is acknowledged that it will
take a year of two for this new enclosure to
mature. The year is 1980. New indoor winter
quarters were built complete with a heated
pool. The building work on the new pool was
completed under the supervision of George
Mottershead’s son-in-law: Fred Williams,
which fits very neatly into and the
Mottershead family’s approach for Chester
Zoo: ‘Always Building’.
Despite the improvements to the flamingo
enclosure, breeding success continues to
elude the Zoo. Newsletters acknowledge that
there needs to be a minimum of 20 birds with
near equal numbers of male and females to
enable pairing off. Further birds arrive,
including six from Whipsnade in 1982. Then, in
1987 and 1988 patience and perseverance are
rewarded with the Zoo’s first successful
rearing of Chilean flamingos. Since then,
almost without fail, both species have
continued to breed. In 2000 there were 51
Caribbean and 53 Chilean flamingos; by 2018
this rises to 119 and 103 respectively (Chester
Zoo Annual Reports 2000 and 2018).

The

Zoo’s
present
flamingo
indoor

accommodation was built in 2007/08 (see
2021 photo below).
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In the photograph, the pink display panels are
removable and are masking viewing windows.
Inside the building is divided to provide
separate accommodation for the Caribbean
and Chilean flamingos which then have access
to their separate pools. Shortly after the
completion of the building, the practice of
pinioning ceases, with flight capable birds,
including all reared juveniles were transferred
to other collections (see Chester Zoo
Conservation & Science Newsletter June
2021). In 2019, after 54 continuous years at
the zoo, the flock of Chilean flamingos is
divided and distributed to Jersey Zoo, Birdland
and DierenPark Amersfoort, in the
Netherlands (see Chester Zoo’s “Z Magazine”
Summer 2019). This was in preparation for the
creation of a new mixed species enclosure
which would feature only a single species of
flamingo: the Caribbean.
Current flamingo housing at Chester Zoo
Ninety years after the first flamingo pool was
dug, a new enclosure on the area of combined
flamingo pools opened. It’s a visitor
walkthrough netted exhibit for Latin American
wetland birds including a flock of 130
Caribbean flamingos- the original flock being
augmented with juveniles from Copenhagen.
The flock also includes at least one bird that
was resident at Chester Zoo in the 1960s!
The salient features of the Latin American
Walkthrough Aviary are illustrated in a
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stylised diagram at the end of this article.
Features of note include the repurposing of
the Chilean part of the Flamingo House for the
waterfowl. There is a dedicated shallow
feeding pool for the flamingos which is
drained, cleaned and refilled daily, while the
main pool has aerators strategically placed to
circulate the water in a clockwise direction.
The visitor flow is one way, from east to westthey enter and leave through visitor-operated
double-gate systems. The educational and
interpretation stands are under cover. On two
sides of the enclosure there are shrubs and
bushes which accommodate nesting boxes for
the ducks; and small nesting platforms have
been mounted in the trees for the scarlet ibis
(Eudocimus ruber). Having a netted aviary
eliminates the mixing of local wildfowl with
the consequences of less competition for food
and space as well as avoiding faeces
contamination. The enclosure is predatorproof.
Aside from the scarlet ibis, the Caribbean
flamingos’ companions are roseate spoonbills
(Platalea ajaja), as well as Argentine ruddy
ducks (Oxyura vittata), puna teal (Spatula
puna),
black-bellied
whistling
ducks
(Dendrocygna autumnalis), black-necked stilts
(Himantopus mexicanus), Orinoco geese
(Neochen jubata); and perhaps just for old
times’ sake (but probably coincidently) a pair
of Muscovy ducks.
Acknowledgements
This is a revised and updated version of an
article first published in Keeper Contact (No.
166, December 2020).

Flamingo 2021

Photo of the Caribbean flamingo in the Latin American Aviary and a plan of this new exhibit.
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Abstract
Effective conservation action relies on partnership and collaboration among interested,
involved, and committed stakeholders to successfully implement the objectives of such
conservation planning. The IUCN Conservation Planning Specialist Group’s “One Plan
Approach” is an integrated strategy to species-specific conservation aims and objectives, which
incorporates all populations of a species wherever they occur in the world (e.g. wild, semi-wild,
captive, managed, free-living). The One Plan Approach removes any boundaries between in
situ and ex situ animals, enabling a sliding scale of conservation efforts to be implemented
where they are most needed. Plans for a One Plan Approach to flamingo conservation have
been suggested and discussed at international symposia as a way of promoting the conservation
needs of individual flamingo species, and of the taxonomic group overall. This article expands
on how a flamingo themed One Plan Approach could work and provides details on how ex situ
populations could be of use to conservation action for wild flamingos, and what wild flamingos
could do for flamingos housed under human care. Ideas to promote the conservation needs of
flamingos and their habitats are provided, as well as examples of how zoos could build
engagement opportunities into the exhibit of their birds to explains the threats that flamingos
face and why they warrant conservation action. Ultimately, a One Plan Approach could be built
into the regional collection plans that zoos follow as a way of increasing the value of ex situ
flamingos and their relevance to wild conservation initiatives.
Resumen
La acción de conservación eficaz se basa en la asociación y la colaboración entre las partes
interesadas, involucradas y comprometidas para implementar con éxito los objetivos de los
planes de conservación. El "Enfoque de Un Plan" del Grupo de Especialistas en Planificación
para la Conservación de la UICN es una estrategia integrada para las metas y los objetivos de
conservación de especies específicas, que incorpora todas las poblaciones de una especie en el
mundo (por ejemplo, silvestres, semi-silvestres, en cautiverio, manejadas, de vida libre). El
Enfoque de Un Plan elimina cualquier límite entre los animales in situ y ex situ, lo que permite
implementar una escala móvil de esfuerzos de conservación donde más se necesitan. Se han
sugerido y discutido planes para un Enfoque de Un Plan para la conservación de flamencos en
simposios internacionales como una forma de promover las necesidades de conservación de
especies individuales de flamencos y del grupo taxonómico en general. Este artículo amplía
cómo podría funcionar un Enfoque de Un Plan con el tema de los flamencos y proporciona
detalles sobre cómo las poblaciones ex situ podrían ser útiles para las acciones de conservación
de los flamencos silvestres, y cómo pueden contribuir flamencos silvestres a los flamencos en
cautiverio. Se proporcionan ideas para promover las necesidades de conservación de los
flamencos y sus hábitats, así como ejemplos de cómo los zoológicos podrían crear
oportunidades de participación en la exhibición de sus aves para explicar las amenazas que
enfrentan los flamencos y se justifican acciones de conservación. En última instancia, se podría
incorporar un Enfoque de Un Plan en los planes regionales de colecciones que siguen los
16
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zoológicos como una forma de aumentar el valor de los flamencos ex situ y su relevancia para
las iniciativas de conservación de la naturaleza.
Résumé
Une action de conservation efficace repose sur le partenariat et la collaboration entre les parties
prenantes intéressées, impliquées et engagées pour mettre en œuvre avec succès les objectifs
d'une telle planification de la conservation. L'« Approche Plan unique » du Groupe des
spécialistes de la planification de la conservation de l'UICN est une stratégie intégrée pour des
buts et objectifs de conservation spécifiques aux espèces, qui intègre toutes les populations
d'une espèce où qu'elles soient présentes dans le monde (par exemple, sauvage, semi-sauvage,
captive, gérée, libre -vie). L'approche Plan unique supprime toutes les frontières entre les
animaux in situ et ex situ, permettant la mise en œuvre d'efforts de conservation adaptés et
calibrés proportionnellement aux nécessités les plus urgentes. Des plans pour une approche
unique de la conservation des flamants ont été suggérés et discutés lors de précédents colloques
internationaux comme moyen de promotion des besoins de conservation des flamants et du
groupe taxonomique dans son ensemble. Cet article explique comment une approche Plan
unique sur le thème des flamants pourrait fonctionner et fournit des détails sur la façon dont les
populations ex situ pourraient être utiles aux actions de conservation des flamants sauvages, et
ce que les flamants sauvages pourraient faire pour les flamants hébergés par nos soins. Des
idées pour promouvoir les besoins de conservation des flamants et de leurs habitats sont
présentées, ainsi que des exemples de la façon dont les établissements zoologiques pourraient
intégrer des opportunités d'engagement dans l'exposition de leurs oiseaux pour expliquer les
menaces auxquelles les flamants sont confrontés et pourquoi ils méritent une action de
conservation. En fin de compte, une approche Plan unique pourrait être intégrée aux plans de
collecte régionaux que les établissements zoologiques suivent afin d'augmenter la valeur des
flamants ex situ et leur pertinence pour les initiatives de conservation dans la nature.
----------------------------------------------------------------------------------------------------------------------------------Introduction
Flamingos are ubiquitous in zoological
collections worldwide, with a total population
in Zoological Information Management
System (ZIMS) zoos of around 22,370 birds
(ZIMS, 2021). Similarly, information from the
IUCN (International Union for the
Conservation of Nature) Red List suggests a
total global population across all six flamingo
species of approximately 4.7 million birds
(IUCN, 2021). In spite of these large
population numbers, flamingos are of
conservation concern and three of the six
species have projected declining population
trends (BirdLife International, 2016, 2018,
2020). Numbers of some flamingo species are
increasing in captivity, for example rising
populations of greater (Phoenicopterus
roseus), Caribbean (P. ruber) and Chilean (P.
chilensis)- see captive population statistics in
Flamingo 2020 (Rose, 2020) compared to
those published in this edition, Flamingo
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2021- and this provides support for ex situ
conservation efforts. Research outputs on ex
situ flamingo populations have also grown in
the period from 2009 to 2018 (Rose et al.,
2019) showing that zoo-housed flamingos are
useful to pure and applied scientific research
questions, helping to answer questions
relating to conservation needs and actions.
The skills and knowledge of flamingo keepers
and flamingo population managers is also
helpful to in situ conservation efforts, as
information on flamingo populations under
human care can be translated into field-based
conservation action planning (Rose, 2021).
Likewise, the expertise of field ecologists and
ornithologists studying wild populations of
flamingos is essential to the development and
evolution of husbandry and management
strategies for flamingos in zoological
establishments (Mooney, 2021). Even those
more specialised and/or unfamiliar-in-the-zoo
species such as the lesser (Phoeniconaias
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minor), Andean (Phoenicoparrus andinus) and
puna (P. jamesi) flamingos, conservation
actions (such as education or advocacy) can
incorporate these flamingos too. This two way
flow (and usage) of information from the zoo
to the wild and vice versa is the bedrock of the
IUCN Conservation Planning Specialist Group
(CPSG) One Plan Approach to conservation
(Byers et al., 2013). As stated by the CPSG,
“The One Plan approach to species
conservation is the development of
management strategies and conservation
actions by all responsible parties for all
populations of a species, whether inside or
outside their natural range” (Conservation
Planning Specialist Group, 2021). As such, this
article evaluates the feasibility of a One Plan
Approach for the flamingos (collectively) and
suggests ways that wild birds can add
conservation value to zoo birds, as well as how
zoo birds can be important to those
individuals out in the wild.
A One Plan Approach for flamingos?
In 2014, a meeting of flamingo experts who
work with both wild and captive birds was
held in San Diego, USA as the third
International Flamingo Symposium (WWT
Flamingo Diary, 2014). One of the themes
discussed at this meeting was a One Plan
Approach
to
flamingo
conservation
(specifically focussing on the lesser flamingo).
The wealth of knowledge in the community of
flamingo experts, evidenced by the
membership of the IUCN Flamingo Specialist
Group, suggests that a One Plan Approach for
specific flamingo species could bring big gains
to conservation efforts and engagement with
conservation needs. A particularly strong area
to build on under the One Plan umbrella
would be linking flamingos housed under
human care with those out in the wild (and the
needs of these birds and their habitats).
Flamingos housed under human care are
excellent resources to use for effective
support of the key aims of the modern zooconservation, education, engagement and
research (Rose, 2018). The large population of
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captive flamingos means they are frequently
seen in animal collections and therefore
accessible to many people visiting such
institutions. This combined with their
popularity with the public (Carr, 2016) appeal
in marketing, advertising and on accessible
engagement platforms, e.g. social media sites
(Irvine & Arluke, 2017; Kight, 2015) means
that flamingos can capture an audience’s
attention and tell conservation-themed
stories in an interesting and engaging manner.
Linking together captive populations with the
management and conservation needs of wild
flamingos can provide added value to those
individuals with human care, even if the
flamingo species housed by the zoo is
different to those species of conservation
concern out in the wild.
Integrated One Plan conservation approaches
build relationships between all stakeholders
invested in the management of species or
taxonomic groups. Such an approach and can
provide ex situ facilities with useful
information on how to support wild
populations, how to raise awareness and be
meaningful in educational messaging and in
decisions made around species collection
planning and how to ensure population
sustainability (Traylor-Holzer et al., 2019).
Using the One Plan Approach within regional
collection planning can inform decisions about
which species to house and why, enabling
resources that are important to the
maintenance of sustainable populations with
actual conservation potential to be used more
effectively. Traylor-Holzer et al. (2019)
provide clear examples of how collection
planning and One Plan Approaches can be
used concurrently to support the role the zoohoused animals as insurance populations, as
educational tools or as subjects of
conservation-focussed research.
For example, zoo managers and curators can
understand how flamingos may respond to
the presence of visitors by digesting
information from the literature on the
responses of free-living birds to human
proximity. Study of wild flamingos suggests
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that free-living flamingos will display no alarm
response to the presence of humans, if there
at least a 50m distance between people and
birds (Khaleghizadeh, 2010). When human
visitors actively disturb the habitats of wild
flamingos, there are negative consequences
on the birds and this can be problematic for
conservation efforts (Baldassarre & Arengo,
2000; Beauchamp & McNeil, 2003; UgarteNúñez & Mosaurieta-Echegaray, 2000; Yosef,
1997, 2000), Figure 1. Reviewing such
information in conjunction with that collected
from zoo birds provides a complete picture of
what flamingos need and how to best provide
their care. For example Rose et al. (2021)
documented that visitor presence and sound,
and the prevailing weather conditions,
influence where zoo-housed flamingos are
likely to be in their enclosure. The wild

evidence presented here helps explain how to
better manage ex situ populations by reducing
any impacts of human presence on the
flamingos (e.g. by providing refuge areas or
spaces within a flamingo enclosure at least
50m away from all visitor areas so that birds
can have a choice to retreat and feel
comfortable). Likewise, ex situ flamingos can
be used to measure long term influences on
behaviour, welfare and reproductive output
from human presence and these data be fed
into management of wild flocks. Ensuring that
reserves or wetland areas created for wild
flamingos to breed in are free of pressures or
adverse impacts that have been documented
in the ex-situ birds will provide a direct
conservation link between zoo flamingos and
free-living birds.

Figure 1: Caribbean flamingos deliberately disturbed by boats containing tourists to get a
photographic spectacle negatively affects the birds’ behaviour and may cause them to move out of
a potentially viable habitat. Explanation of the behaviour of flamingos and their relationship with
humans can be conducted with birds under human care (e.g. those in zoological collections) to raise
awareness of such practices and hopefully reduce their occurrence if more people are educated
about such negative impacts. Photo credit: A. Rae / Wikimedia Commons.
Whilst greater, Caribbean and Chilean
flamingos are the most likely to be observed
in zoological collections, and greater,
Caribbean and lesser flamingos may be easier
to observe out in the wild by birdwatchers or
ecotourists, this does not detract from the
value of all flamingo species to the creation of
a One Plan Approach and to the usefulness of
such an approach to flamingo conservation
action (Figure 2). These more common-to-the19

zoo or easily accessible species can be the
ambassadors for the conservation needs of all
flamingo species and Table 1 expands on the
ways in which the more familiar species can
promote flamingo conservation needs
collectively as well as for the less familiar
species more specifically. Identification of the
roles that non-threatened taxa, which are
housed in zoological collections, can play
towards conservation action for similar but
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threatened species provides valuable support
for living collections (Kerr, 2021), further
enhancing
an
integrated
population
management approach.

Figure 2: Greater, Caribbean and Chilean flamingos (left to right, top row) are more common in ex
situ populations and can tell the stories of the lesser, Andean and puna flamingos (left to right,
bottom row) that may be less familiar due to a lesser presence in zoological collection. Greater and
Caribbean flamingos are doing well in the wild and their presence in ex situ facilities can tell the
conservation story and need for conservation action for the other four, near threatened/ threatened
species.
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Table 1: How the species of flamingo commonly seen in ex situ populations can be used to support
conservation efforts for less commonly seen species or those with a specific conservation need.
Common zoo species
Greater flamingo

Support for other flamingo species
Sympatric with lesser flamingo → greater flamingos in the zoo can educate
about the fragility of East African soda lakes and the unique environment of
the Rift Valley ecosystem.
Close relative of the Chilean → greater flamingos can explain the
adaptations of flamingos to specific wetland habitats and how these are
easily threatened by human activities (e.g. loss of suitable habitat due to
industrial activities and human intrusion in the case of the Chilean flamingo).

Caribbean flamingo

Coping with human presence → Greater flamingos can cope with some
degree of human influence over their habitats (e.g. utilising salt extraction
lagoons in urbanised areas). This story is similar to the urban lesser
flamingos in India, feeding in mudflats exposed to sewage outlets, but
different to the South American flamingos that can be disturbed by
industrial action around their wetland homes. Zoo-housed greater flamingos
can be used to explain why each flamingo species may cope differently with
human proximity and what can be done about this.
One of four flamingos found in the Americas → Caribbean flamingos can be
hitched to engagement opportunities linked to where flamingos live and
why different species have specific habitat requirements.
Relationships with humans → Popular due to its very bright plumage,
captive Caribbean flamingo populations can be used to explain why
ecotourism needs to be regulated (to reduce disturbance) and why
sustainable captive flocks ensure birds are not taken out of the wild for
public display.

Chilean flamingo

Close relative of the greater and Chilean flamingo → Caribbean flamingos
can explain the relatedness between species and why specific differences in
flamingo behaviour, form and function occur (e.g. paler colours in the
greater flamingo and high altitude living in the Chilean flamingo).
Specialised species in South America → Chilean flamingos are near
threatened and have a declining population trend. Their conservation need
can be explained alongside that of the Andean and puna flamingos that
share the Chilean flamingo’s habitats and are under similar pressures.
Sympatric with Andean and puna flamingos → Chilean flamingos are a more
generalised species regarding foraging niche and this story can be told with
images, diagrams and illustrations of the behaviour and anatomy of the
Andean and puna flamingos (with their specialised foraging strategies) and
therefore why three species can live in the same wetlands.
Monitoring and evaluation → Chilean flamingos can move across long
distances between feeding and breeding grounds. Explanation of their group
courtship display and how this regulates breeding attempts can also include
information on the movements and habitat needs of Andean and puna
flamingos, and why, if there is limited habitat available for breeding,
populations will decline.
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What could a Flamingo One Plan Approach
look like?

‒ Collection planning and promotion of
sustainable populations

Capacity for effective conservation action can
be enabled by providing a platform for the
wider dissemination of information and
opportunities for knowledge acquisition,
gaining of new skills, and sharing of good
practice enhances animal care, including
implementation of best practice (Melfi &
Hosey, 2011; Rose et al., 2016). This could be
the foundation of a flamingo One Plan
Approach- encouraging zoos holding
flamingos to partner with field-based
conservation and management organisations
to actively engage in development of
conservation work that includes birds in all
populations of that species (Figure 3).

‒ Exhibit and enclosure design to enhance
natural behaviours

Ideas for mutual conservation action that
integrate zoo and wild flamingos could
include:
‒ Skills training and sharing of information
‒ Shared information on monitoring
techniques, marking, and catching birds
‒ Developing new technology, and trialling
how such technology could work, to
estimate where flamingos go and how
often they move
‒ Capacity building within stakeholders
‒ Storytelling and wider outreach
‒ Engagement opportunities that directly
involve the birds and their audiences
‒ Conservation action planning involving all
experts and stakeholders
‒ Opportunities for research outputs to be
used directly in conservation work
‒ Management of insurance populations
‒ Dissemination of knowledge and key
information
‒ Evolution and evaluation of conservation
planning and practical management
‒ Trialling habitat management techniques
22

‒ Environmental enrichment and improving
behavioural diversity in zoo-housed birds
‒ Collaborative management of insurance
populations to increase viability and
sustainability
‒ Animal
welfare
assessment
and
measurement to evaluate biologically
relevant ex situ management regimes
‒ Advocacy on the part of ex situ facilities for
in situ conservation needs.
Promoting conservation initiatives at the
habitat level is crucial to species-level
conservation, both for flagship species as well
as for other threatened taxa within the same
range (IUCN, 2017). Protection of wetland
systems that are important to flamingos
ensures the survival of other species within
the habitat too, ensuring the continued
functioning of the ecosystem and the services
that it provides. Providing explanation and
educational messaging that link the species to
its habitat is crucial for long-term survival of
wild places, by raising awareness of the role
that healthy ecosystems play to the
conservation of biodiversity as well as to the
survival of human populations.
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Figure 3: The key principles of the One Plan Approach, adapted from AWCSG (2021) and Rose (2021)
showing how integration of all individuals in all populations, wherever they are globally, can result
in effective conservation outputs. Promoting wild birds by using zoo-housed birds and gathering data
from the wild to inform management of insurance populations under human care (for example)
provide added value to all flamingos.
Organisations actively involved in flamingo
conservation that have links between multiple
stakeholders and experts from different areas
of flamingo management are already
apparent. These links have led to the
collection of data, or the monitoring and
tracking of flamingo movements, or the
implementation of research programmes, or
public engagement events that all support
flamingo conservation efforts, including:
Association of Zoos and Aquariums (AZA)
Saving Animals From Extinction (SAFE)
Andean Highland Flamingo programme.
https://www.aza.org/safespecies#andeanhighlandflamingo
American Museum of Natural History,
Developing a regional conservation strategy
for flamingos in the Americas.
https://www.amnh.org/research/center-forbiodiversity--conservation/research-and-
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conservation/biodiversity-exploration-andmonitoring/flamingos-in-the-americas
BirdLife South Africa lesser flamingo
conservation work.
https://www.birdlife.org.za/what-wedo/landscape-conservation/what-wedo/wetlands-grasslands/lesser-flamingo/
El Grupo de Conservación Flamencos
Altoandinos (GCFA) Red Flamingos
conservation work.
http://www.redflamencos-gcfa.org/gcfa.html
Public engagement works, research outputs
and data generated from such organisations
and institutions is vitally important to the
continued implementation and evaluation of
field-based conservation action across
flamingo range states, as well as to the
development
and
rationalisation
of
husbandry and management programmes for
insurance populations of flamingos in ex situ
facilities.

Flamingo 2021
Table 2: Ideas for integrated conservation for each flamingo species
Flamingo species
Greater flamingo

State in the wild
Least Concern.
Increasing wild population.
Increasing number of birds in ex situ
populations.
Can be disturbed in breeding colonies
due to tourist activities.
Suffers from illegal shooting on
flyways (e.g. Malta) when travelling
between breeding and wintering
grounds.
Human-animal conflict when foraging
in flooded fields.

Caribbean flamingo

Least Concern.
Increasing wild population.
Increasing number of birds in ex situ
populations.
Extreme weather events (e.g. tropical
storms and hurricanes) can destroy
colonies and kill/injury adult birds.
Disturbance to nesting areas can
cause flamingos to desert their eggs.

Chilean flamingo

Near threatened in the wild.
Potential further decreasing in habitat
range due to climatic change and
human activity.
Hunting, human disturbance and
pollution can reduce habitat quality
and suitable areas for breeding.

Andean flamingo

Vulnerable.
Probable declining population trend
but tricky to accurately assess
population number. Further
population declines may be caused by
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One Plan integrated ideas
Engagement opportunities with
visitors.
Strong research potential due to large
captive population (e.g. for answering
questions pertinent to conservation
needs for free-living flamingos).
Viable insurance population as breeds
readily in the zoo.
Data collection to test management
plans or ways to implement best
practice care.
Explain the conflicts that can arise
between humans and flamingos and
how habitat management can reduce
this.
Similar ideas as per the greater
flamingo.
Visual spectacle (e.g. bright colour)
lends itself to public engagement.
Important ex situ role as insurance
population to reduce pressures on
wild birds for collection for the animal
trade.
Collaboration between zoological
organisations to ensure species is
managed sustainably in ex situ
facilities.
Promote links to countries where this
species is the National Bird (e.g.
Bahamas).
Direct management of ex situ
populations to provide safety net as a
prevention of extinction.
Story telling about the specialist
nature of high mountain flamingos
(promoting the conservation needs of
the Andean and puna flamingo).
Managed breeding programme
between zoos to ensure long term
population viability and sustainability.
Mixed species display with other
South America wetland species from
the same high mountain wetlands to
exhibit the diversity and specialism of
life in such wetlands.
The threats to this species from
climatic change as well as from human
pressures (such as hunting, egg
collection and mining activities) can be
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human activities (e.g. lithium mining)
and climatic change.

Puna flamingo

Near Threatened.
The current stable population
prediction may mask future declines
caused by long generation time of the
birds (past poor reproductive output
may be hidden by long lifespan of
birds). Difficult to accurately estimate
overall population number.

Lesser flamingo

Near Threatened.
Although the wild population numbers
millions of birds, their dependence on
a handful of wetland sites makes them
very susceptible to habitat
degradation and anthropogenic
impacts.
Mass die-offs of birds and birds
recovered in poor body condition are
linked to decline in the quality of food
items in East African soda lakes.
Potential reduced habitat availability
of lesser flamingos in and around
Indian cities.
Predation or attacks on birds by feral
/stray dogs is a problem in some parts
of the flamingo’s range.
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told by captive populations of Chilean
flamingos.
Interpretation of the unique features
of the Andean flamingo (three toes,
varied colouration) can be compared
to the features of other flamingos to
show how each flamingo species is
unique.
Similar suggestions as per Andean
flamingo-Chilean flamingo links.
Habitat needs and population threats
can be explained using the Chilean
flamingo.
Deep-keeled bill for collecting
microscopic aquatic material similar to
the lesser flamingo and zoos that hold
lesser flamingos can promote the
adaptations of the puna flamingo.
Comparison of the three South
American species can be explained via
interpretation at Chilean flamingo
enclosures to show how and why the
three South American flamingos live
together.
Populations are managed ex situ but
poor reproductive outputs. Encourage
closer collaboration with zoological
institutions to combine flocks to
increase numbers of (potentially)
breeding birds.
Work on best practice guidelines for
lesser flamingo husbandry to improve
quality of care across ex situ facilities.
Build wild evidence into husbandry
regimes and housing facilities.
Explain the story of other specialised
flamingos from specialised wetlands
(e.g. puna flamingo) with zoo-housed
lesser flamingos.
Compare the lesser flamingo with the
greater flamingo to explain why these
two species can live in the same
habitat without competition.
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Table 2 provides examples of how a One Plan
Approach could include a specific flamingo
species directly (e.g. key conservation
outcomes generated by these birds) as well as
example of soft conservation action or
engagement- using one flamingo species to
highlight the needs of others. Educational and
engagement resources for zoos holding
flamingos can be centred around comparisons
and contrasts between species, to explain to
visitors why each of the six flamingo species are
so unique. Monitoring and counting of
individual flamingos in groups, to estimate
population sizes, developed for one species in
one habitat are useful to use for other flamingo
species in similar habitats (where challenges of
accurately counting the numbers of birds in a
flock may be the same). Similarly, expertise in
flamingo catching and banding can be shared
between organisations to help mark and
monitor individuals to find out their movement
patterns and preferred ways of utilising
wetland areas. Development of remote
technology, e.g. harnesses for the fitting of GPS
software, can be conducted based on

partnerships
between
field-based
organisations and zoological institutions, and
the testing and trialling of such technology on
captive flamingos enables refinement of
equipment before it is used on wild birds. The
use of zoo-housed birds also allows for
calibration of remote data collection
equipment and the comparison of behaviour
patterns between ex situ and in situ individuals
(Nuijten et al., 2020). These data can help
inform changes to management practices to
further support conservation goals.
Rational decision-making procedures (Figure 4)
can help identify which challenges are most in
need of attention and how a collective effort
(involving all or some parties or populations of
animals) can be most useful in meeting this
challenge. For example, Figure 4 provides ideas
for deciphering poor breeding success in lesser
flamingos in ex situ flocks as the wild status of
this species suggests effective zoo-based
conservation efforts may be beneficial in the
long term.

Figure 4: Taken from Rose (2021), a rational decision making process (Lumen Learning, 2021) for
conservation action based on the needs of wild and captive flamingos to promote best practice.
Identification of a specific problem or challenge that needs to be resolved as it may be a barrier to
effective conservation work is the first step. Establishing decision criteria and ranking these criteria
based on their importance to solving the challenge, considering options to meet the challenge,
evaluating these options and then implementing the best options to support conservation action can
work for specific flamingo species or for general challenges to all six species.
Conclusions
The One Plan Approach to conservation aims to
reduce the boundaries that may be present
(physically and psychologically) when the terms
in situ conservation and ex situ conservation
are used. i.e. Conservation is only taking place
26

in the wild and this is separate from the zoo,
and zoo-based conservation is different to that
needed for wild populations. The strong
presence of flamingos in zoos, their wide
appeal with visitors and the public, the
experience that avicultural experts and
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conservationists have with their management
and care, and our knowledge of their habitat
needs and ecological niches in the wild would
seem like solid foundations for species-level
One Plan Approaches to be created.

Byers, O., Lees, C. M., Wilcken, J. & Schwitzer,
C. (2013). The One Plan Approach: The
philosophy and implementation of CBSG’s
approach to integrated species conservation
planning. WAZA Magazine, 14, 2-5.

Consideration of how useful all individuals
within a population are to conservation action
(e.g. direct conservation action such as
augmenting wild populations, conservation
breeding programmes or habitat restoration
and management or “soft” conservation, such
as advocacy and engagement, educational
outputs and ambassador species within a
regional collection plan) is important to the
development of a One Plan Approach to
conservation for the various flamingo species.

Carr, N. (2016). An analysis of zoo visitors'
favourite and least favourite animals. Tourism
Management Perspectives, 20, 70-76.
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Abstract
The Wildfowl & Wetlands Trust (WWT) was founded as the Severn Wildfowl Trust in
November 1946 on the bank of the River Severn in Gloucestershire by pioneering ornithologist
and conservationist Sir Peter Scott. In 2021, WWT celebrated both its 75th anniversary and the
keeping of flamingos into its living collections for 60 years. This article gives a brief overview
of WWT’s history and achievements in aviculture and conservation to date, and reviews how
its flamingo flocks have developed and been managed over the past six decades.
Resumen
El Wildfowl & Wetlands Trust (WWT) fue fundado como el Severn Wildfowl Trust en
noviembre de 1946 a orillas del Río Severn en Gloucestershire por el ornitólogo y
conservacionista pionero Sir Peter Scott. En 2021, WWT celebró tanto su 75º aniversario como
el mantenimiento de los flamencos en sus colecciones vivientes durante 60 años. Este artículo
describe brevemente la historia y los logros de WWT en avicultura y conservación hasta la
fecha, y revisa cómo se han desarrollado y manejado sus bandadas de flamencos durante las
últimas seis décadas.
Résumé
Le Wildfowl & Wetlands Trust (WWT) a été fondé sous le nom de Severn Wildfowl Trust en
novembre 1946 sur la rive de la rivière Severn dans le Gloucestershire par l'ornithologue et
écologiste pionnier Sir Peter Scott. En 2021, le WWT a fêté à la fois son 75e anniversaire et
lemaintien de flamants roses dans ses collections vivantes pendant 60 ans. Cet article donne
un bref aperçu de l'histoire et des réalisations de WWT en matière d'aviculture et de
conservationà ce jour, et passe en revue la façon dont ses populations de flamants roses se sont
développéeset ont été gérées au cours des six dernières décennies.
--------------------------------------------------------------------------------------------------------------------------------Introduction
Twenty Twenty-One is a special year for the
current home for the Flamingo Specialist
Group, the Wildfowl & Wetlands Trust (WWT)
headquarters
at
Slimbridge
in
Gloucestershire, UK as WWT is marking both
its 75th birthday and 60 years of keeping
flamingos in its living collections. WWT
Slimbridge, as the Severn Wildfowl Trust, first
opened its doors to visitors on 10th November
1946 (WWT, 2021). And in 1961, three
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pioneer groups of three flamingo species
arrived at WWT Slimbridge (The Wildfowl
Trust, 1962), and now WWT has the most
complete collection of this type of bird to be
seen anywhere in the world.
The Severn Wildfowl Trust was founded by the
late Sir Peter Scott (1909-1989) and gradually
evolved into the Wildfowl Trust and then the
Wildfowl & Wetlands Trust. WWT now
manages ten wetland sites across the United
Kingdom. Seven of these centres contain a
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visitor centre with a living collection of
wetland wildlife and a nature reserve, these
are Slimbridge, Martin Mere in Lancashire
(opened in 1974), Washington in Tyne & Wear
(opened in 1975), Castle Espie in Northern
Ireland (managed by WWT since 1989),
Llanelli in Wales (opened in 1991), London
(opened in 2000). Two centres with a visitor
centre plus nature reserve; Caerlaverock in
Scotland (opened in 1971) and Welney in
Norfolk (opened in 1970). And one nature
reserve with no visitor centre, Steart (created
in 2014). WWT’s nature reserves, living
collections and visitor centres engage many
thousands of visitors each year with the
stories of wetland wildlife and why wetlands
are vitally important to biodiversity
conservation, ecosystem services and human
health and wellbeing.
As WWT enters its 76th year, it is more
poignant than ever that WWT thinks about
where it has come from. As an organisation
based on true admiration for its founder,
those working for WWT often find themselves
thinking "what would Scott do?" Whilst that
question can only go unanswered, you cannot
help but observe that Sir Peter Scott was a
pioneer of change. Throughout his early life
and career, Peter Scott never shied away from
change whether it be his vocation, hobby, or
opinion. He transitioned from a hunter, to a
rehabilitator, to a collector, to a
conservationist, and finally, into an
introducer. He went "full circle" in his
approach to the natural world and wildfowl in
particular. He recognised that humanity
cannot protect what we cannot understand,
and so opened his doors to promote
conservation education.He threw himself into
his ideas by innovating, creating, expanding,
and protecting, and ultimately creating a
network of 10 wetland centres that represent
his priorities. WWT is ultimately a family- a
30

family of individuals thatlove Sir Peter Scott,
and who come together to support the
charity's conservation aims. Today, we
endeavour to change with the times, and
remain dedicated to wetlands and all those
who depend upon them.
WWT achievements
Across the course of these 75 years, WWT has
been involved in numerous successful
conservation projects, including the famous
rescue of the Hawaiian goose (nene), Branta
sandvicensis from extinction thanks to captive
breeding and eventual reintroduction. More
recently, WWT has been a key partner in the
conservation of the Madagascar pochard,
Aythya innotata (“the world’s rarest duck”),
Baer’s pochard (A. baeri), common crane
(Grus grus), spoon-billed sandpiper (Calidris
pygmaea) and black-tailed godwit (Limosa
limosa). Long-running monitoring work of
Bewick’s swan (Cygnus columbianus bewickii)
has provided vital information on population
declines, and how to reduce anthropogenic
risks to the swans, across their migration
route. Peter Scott managed and maintained a
large collection of wildfowl to explain such
conservation stories and to educate visitors
on the diversity of life in wetlands, and why it
was worthy of protection. Many wetland
species show a diverse array of interesting
behaviours, are brightly coloured and easy to
use for engagement and education. The
flamingos are an excellent example of such
enigmatic wetland species.
Fabulous flamingo facts
The first flamingo species to arrive at WWT
Slimbridge was imported in 1961 at the
request of WWT’s founder, Sir Peter Scott,
and these were 12 Chileans flamingos. These
birds were followed shortly after by 13
greater and nine lesser flamingos in that
same year. Today, flamingos of all six species
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can be seenacross four WWT centres. Flocks
of flamingos were first established at WWT
Martin Mere in1976, at WWT Washington in
1986 and at WWT Llanelli at its opening in
1991. Caribbean flamingos arrived at the
Severn Wildfowl Trust in 1962 (The Wildfowl
Trust, 1964) and in 1965 the first individuals
of the rare and relatively unknown Andean
and James’s (puna) flamingos were brought
into the collection (The Wildfowl Trust,
1967). By 1965, Slimbridge housed well over
100 flamingos, including a huge flock (for the
time)of 58 Chilean flamingos. This is thought
to have been the most flamingos ever kept in
one place in the UK at that time.

An extract from the 13th Annual Report of The
Wildfowl Trust, highlighting the arrival of
flamingos into the collection at Slimbridge in
1961 (The Wildfowl Trust, 1962).
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Sir Peter Scott was interested in the
evolutionary relationships of the different
species of birds that he wished to exhibit in his
wildfowl collections. He researched the
classification of and taxonomic links
between flamingos (Phoenicopteriformes)
and the wildfowl (Anseriformes), and he
concluded that the flamingos (based on their
webbed feet, behaviour patterns and affinity
to water, feather parasites, composition of
their egg yolk, and their vocalisations) were
very similarto the ducks, geese, and swans.
He wished to exhibit flamingos at Slimbridge
to give thefullest picture to his visitors of how
wildfowl had evolved and to which species
they are most closely related. As modern-day
taxonomy has developed, we now
understandthat the flamingos are not closely
related to the Anseriformes but are likely
aligned with the pigeons (Columbiformes),
grebes (Podicipediformes) and shorebirds
(Charadriiformes) (Jarvis et al., 2014; Jetz et
al., 2012; Kuhl et al., 2021).
Over these past 60 years of flamingo care,
WWT has seen numerous “firsts” in flamingo
keeping and breeding. Including, the first UK
breeding of Caribbean flamingos in 1968
(The Wildfowl Trust, 1969) - and potentially
of the very first flamingo chicks ever to be
reared in the UK although there is record
(DOC/1/29 in the ZSL Archives) of a greater
flamingo hatching at London Zoo in 1857 but
little evidence of what happened to it
(Edwards, 2012)- followed by the first UK
breeding of Chilean flamingos in 1969 and, in
that same year, the first time that Andean
flamingo had successfully nested in a
zoological collection anywhere in the world
(The Wildfowl Trust, 1970).
Flamingos are long-lived birds (Rose et al.,
2014) and because of the excellent standards
of care they have received, some of the
original, pioneer flamingos that arrived in
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1961 are still alive at WWT Slimbridge. Many
of the lesser flamingos and Chilean flamingos
are these original birds, and a small group of
19 greater flamingos, that were collected in
1956 (pre-dating their arrival at Slimbridge
by five years!) are still going strong.
Developing flamingo conservation
Sir Peter Scott was passionate about
flamingo conservation (Scott, 1975). He
recognised the unique features of these
birds, such as how they collect their food and
the importance of their beautiful courtship
displays, and why that made them
susceptible to environmental changes and
human disturbances. In this regard Peter
Scott was way ahead of his time in
recognising the vulnerability of wetlands,
and the specialised species that depend on
them, to adverse human activities. He
understood that living collections and
zoological organisations had a strong role to
play in conserving flamingos- by building
sustainable flocks in safe places that people
could observe and engage with, and that
researchers could study to help better
understand the needs of the flamingo in the
wild (e.g. what should be protected and
why?).
As a result of this conservation focus, Peter
Scott organised the first international
flamingo symposium, held at WWT
Slimbridge, in 1973 (Kear & Duplaix, 1975).
The output from this symposium was
published in a book “Flamingos” in 1975 that
is still considered an authority text on these
birds to this day. More output from this
symposium was increased collaboration in
the zoological community to build bigger
flocks to hope that breeding of all species
would become more common (Kear &
Palmes, 1980). For example, London and
Copenhagen Zoos swapped their handful of
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James’s and Andean flamingos into the
Slimbridge flock, and in exchange Slimbridge
provided London Zoo with Chilean flamingos
to increase the size of the group in Regent’s
Park. Cooperation for conservation clearly at
the heart of WWT’s mission, and this is still
true today.
Conclusions
Seven-five years later, the conservation
focus detailed above has also allowed WWT
to buildflocks of birds at its different centres
without needing to take flamingos from the
wild. Greater flamingos were first sent from
Slimbridge to start a new flock at WWT
MartinMere in the 1980s. All of these were
WWT- hatched birds. More recently, when
WWT Llanelli opened at the start of the
1990s, the Caribbean flamingo flock created
for this new wetland centre was formed
completely from Slimbridge-hatched birds
(Hewston, 1991).
Back to 2021 and flamingos are still at the
heart of what WWT is all about. Flamingos are
one of the most popular of animals to see at
the wetland centres that house them (Rose,
2018) and by being home to the IUCN SSC
Flamingo Specialist Group, WWT can assist
with coordination and promotion of flamingo
conservation and management activities.
With three species (Chilean, puna and lesser)
listed as Near Threatened and the Andean
flamingo listed as Vulnerable on the IUCN
RedList of threatened species, this flamingo
focusis as important today as it was 60 years
ago.
WWT's aviculturists and members of the
livingcollections teams continue to care for
Sir Peter Scott's legacy. At WWT Slimbridge,
staff continue to care for many of the very
same birds that Scott himself welcomed over
70 years ago. These ancient flamingos, pieces
of living history, provide incredible
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perspective. Where shorter lived species
have passed through dozens of generations
in the last 75 years, where the "pink birds"
are concerned WWT is, onoccasion, still on
its very first. This responsibility is awe
inspiring.

The next arrivals in the form of Caribbean
flamingos (top left) and the rare and unusual
Andean (top right and bottom left) and
James’s (puna) flamingos (bottom right).
Photo credit: WWT.

Many happy returns to WWT!

WWT’s first flamingos that arrived at
Slimbridge in 1961. Left: greater flamingos.
Top: Chilean flamingos. Bottom: lesser
flamingos. Photo credit: WWT.

Documentation of head flagging in the
James’s (puna) flamingos at WWT Slimbridge
in 1972. Managing these species in captivity
allowed for observation and recording of
behaviours hard to describe out in the wild.
Photo taken from Kear and Duplaix (1975).
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The Flamingo Specialist Group was deeply saddened to learn that Dr. William G. Conway passed
away on October 21, 2021. Throughout his long, productive career, Dr. Conway redefined the
relevance of contemporary zoos and aquariums, highlighting their role in education and
conservation. He spent most of his career at the Wildlife Conservation Society (known until 1993 as
the New York Zoological Society). Under his leadership, WCS grew to overseeing 350 projects in 52
countries, though he took special interest in the Southern Cone of the Americas. The lonely beauty
of Patagonia — ostensibly his favorite place — with its vast plains and wildlife spectacles, kept
bringing him back. But the grand vistas, unforgiving environment, and singular wildlife of the high
Andean plateau or altiplano, home to three species of flamingo, the Chilean, Andean, and James’s
(puna), also captured his imagination.

Photo credit: G.Harris/WCS.
Dr Conway first travelled to the altiplano in 1960 at the urging of famed ornithologist Roger Tory
Peterson, who had photographed the James’s (puna) flamingo, at the time thought to be the rarest
flamingo in the world, two years earlier in Laguna Colorada, Bolivia. Petersen claimed to be the first
person to have seen all six species of the world’s flamingos in the wild, an accomplishment that Dr
Conway would later attain. The expedition lead by Chilean naturalist Luis Peña was meant to capture
James’s flamingos and bring them back to WCS’s Bronx Zoo. After several days of trial-and-error
trapping in the perilous conditions of the high-altitude desert, the team successfully captured 20
James’s flamingos and transported them back to New York. A few months later, the Bronx Zoo
received two Andean flamingos from Peña, becoming the first zoo to exhibit all six species.
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Dr Conway was captivated by the breathtakingly beautiful altiplano where “a string of spectacular
shallow lagoons cradled between to east and west ranges of the Andes is illuminated by the Earth’s
rarest and most exquisitely beautiful flamingos.” Recognizing the uniqueness of this landscape, he
worked to help make Laguna Colorada in Bolivia a reserve, officially declared in 1973.
In 1972-1973, under Dr Conway’s advisement, WCS sponsored a global flamingo census coordinated
by Philip Kahl, which included field expeditions to the high Andes and generated some of the first
global estimates of flamingo populations. In 1980 and 1981, Dr. Conway joined expeditions to
Laguna Pozuelos in the Andes of northwestern Argentina, an important feeding area for the three
flamingo species. He then worked with the National Parks Administration of Argentina to set up the
Laguna Pozuelos National Monument protected area.
In 1985, WCS partnered with the Corporación Nacional Forestal (CONAF), the agency that oversees
protected areas in Chile, to support a lead biologist, several rangers, and infrastructure such as a
trailer, trucks, blinds, and other essential equipment for flamingo research and protection. Data
collected during the next three years detailed breeding, behavior, and the flamingos’ whereabouts
becoming the basis for a national flamingo reserve system and conservation plan. During a trip to
Chile in 1988 to review the flamingo project’s progress, Dr. Conway was struck with the scale of
industrial mining for lithium, nitrates, potassium, boron, and molybdenum in the desolate Salar de
Atacama, one of the major breeding areas for Andean Flamingos. In addition to directly impacting
wetland habitats, mining operations resulted in roads that crisscrossed the area giving entry to
predators and illegal egg taking, virtually halting chick production. The flamingo project convinced
the Chilean government to protect critically fragile nesting colonies from human disturbance and
egg harvest. But what worried Dr. Conway most was the reduction in the Salar’s scarce water
sources diverted for agriculture and residential development upstream, then further extracted
within the wetland basin by mining operations. Without water there are no wetlands, and without
wetlands there are no flamingos. Thirty years later, the impacts of reduced water availability on the
social-ecological systems of the Salar de Atacama are well documented.
In the mid-1990s, preoccupied with the status of the Andean and puna flamingos, Dr. Conway
reached out to local biologists in the region and general agreement was reached on the need for a
“flamingo summit” convening delegates from the four range countries, Argentina, Bolivia, Chile, and
Peru. The meeting produced an awareness of the need for collaborative conservation across borders
of the birds and their wetland habitats and laid the foundation for the establishment of the Grupo
de Conservación Flamencos Altoandinos, GCFA (High Andes Flamingos Conservation Group). In
1997, with WCS funding, the GCFA designed and coordinated the first regional, comprehensive
census aimed at simultaneously counting all flamingos in key wetlands throughout the Andean and
puna flamingo distributions. These censuses produced the first reliable estimates of global
populations for these species, and regular regional simultaneous censuses carried out every five
years since then have allowed us to track population trends and monitor wetland habitats over time.
I first met Dr Conway in 1997 as the regional South American flamingo conservation initiative was
coalescing. I was asked to give a seminar on my graduate work on Caribbean Flamingos in Mexico
as part of my job interview in the Global Conservation program at WCS. I recognized him in the
audience immediately. Seeing Dr. Conway, the Director of the organization, a renowned flamingo
expert who was known for making additions and corrections during presentations, I felt nervous to
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say the least. Although he sat towards the back of the room, he seemed very engaged. At the end
of my talk, he introduced himself and asked if I was interested in working with flamingos in South
America. I struggled to find an answer… was this a trick question? I don’t remember my answer but
apparently it helped me land the job. Over the next few months, we had several meetings to discuss
flamingo conservation in South America, during which he would recount his expeditions in luxurious
detail, and I felt I was living in his travelogues from Animal Kingdom and National Geographic
magazines. He was very generous with his knowledge and contacts, offering to help in any way he
could. When the GCFA convened a meeting to plan strategies and the next regional census, Dr.
Conway claimed he was “too old” to go to the altiplano and asked me to represent WCS there. This
continuation of WCS’s commitment to flamingo conservation in South America was for me the
beginning a lifelong collaboration that set my career path.
Dr Conway retired from WCS in 1999, but regularly visited the Bronx Zoo, attended meetings, and
eventually he did correct me during a presentation (he was right of course). In 2010, when I returned
from a trip to Tanzania having finally seen the lesser flamingo in the wild, checking off the last
remaining flamingo species from my list, he smiled, shook my hand, and in his gentlemanly manner
he said “welcome to the club of six.”
Dr Conway was very active on the FSG listserv, frequently contributing facts, opinions, and photos
related to all topics and species. Once someone posted a photo of a black melanistic flamingo
observed in the Middle East which he, typically humorous as he was, dismissed as Phoenicopterus
photoshopsis. Not to embarrass him, I wrote him privately and told him I had seen that same rare
bird on a recent trip to Israel and sent him photos I took of the black flamingo. “Wonderful! I am
delighted to be a skeptic, and proven wrong!” he graciously responded.
In 2004 I took a position at the American Museum of Natural History where I continue to work on
flamingo conservation with a focus on Andean landscapes. Dr. Conway and I corresponded regularly
up until a few months ago. He was keenly watching the lithium mining boom in the altiplano
wetlands, a cause for major concern among flamingo conservationists. Just a few weeks ago he
called for a meeting among colleagues to discuss potential ways to address this unprecedented and
potentially devastating development. His last message to me was “This is a marvelous gathering of
data maps and illustrations. Terrific! And greatly appreciated.” Despite his failing health he
remained curious, passionate, and concerned about the altiplano flamingos, and ever the gracious
and encouraging mentor. Dr William Conway’s impact and legacy in South America live on but he
will be deeply missed by all of us who share his interest in the “the most exquisitely beautiful
flamingos.”
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Flamingo-related publications 2021
Relevant publications relating to
flamingos, their biology, behaviour,
ecology, conservation, health and/or
management.
Al-Sheikhly, O.F. (2021). The avifauna of
Tigris and Euphrates River basin.
In: Jawad. L.A. (eds). Tigris and Euphrates
Rivers: their environment from
headwaters to mouth. Aquatic Ecology
Series, vol 11. Springer, Cham,
Switzerland, pages 913-935.
https://doi.org/10.1007/978-3-03057570-0_39
Chiale, M.C., Cadierno, M.P., Fernández,
P., Mijailovsky, S., Heras, H., Barbeito, C. &
Montalti, D. (2021). Biochemical and
morphological features of the uropygial
gland of the Chilean Flamingo and their
functional implications. Zoology, 147,
125941.
Chiale, M.C., Rendón, M.A., Labaude, S.,
Deville, A.S., Garrido‐Fernández, J., Pérez‐
Gálvez, A., Garrido, A., Rendón‐Martos,
M., Béchet, A. & Amat, J.A. (2021). The
color of greater flamingo feathers fades
when no cosmetics are applied. Ecology
and Evolution.
https://doi.org/10.1002/ece3.8041
Delfino, H.C. & Carlos, C.J. (2021). What
do we know about flamingo behaviors? A
systematic review of the ethological
research on the Phoenicopteridae (1978–
2020). Acta Ethologica, 1-14.
https://doi.org/10.1007/s10211-02100381-y
Delfino, H.C. & Carlos, C.J. (2021).
Behavioral repertoire of a population of
wild Chilean Flamingos Phoenicopterus
chilensis in southern Brazil. Journal of
Natural History, 55(31-32), 1957-1981.
Delfino, H. C. & Carlos, C. J. (2021). To be
or not to be a migrant: the different
39

movement behaviours of birds and
insights into the migratory status of
flamingos (Phoenicopteridae). Bulletin of
the British Ornithologists’ Club, 141(4),
418-427.
Ernoul, L., Wardell-Johnson, A., Mathevet,
R., Sandoz, A., Boutron, O., Willm, L.,
Arnassant, S. & Béchet, A. (2021).
Assessing management perceptions linked
to a flagship species: A new approach to
increase landscape management
legitimacy and support. Coastal
Management, 49(4), 356-368.
Finlay, C., Weladji, R.B., Pare, P. & Body,
G. (2021). Social associations in captive
Caribbean flamingos Phoenicopterus ruber
and their implications for flock
management. Journal of Zoo and
Aquarium Research, 9(1), 35-40.
Francis, R., Bino, G., Inman, V., Brandis, K.
& Kingsford, R.T. (2021). The Okavango
Delta’s waterbirds–Trends and
threatening processes. Global Ecology and
Conservation, 30, e01763.
Fredriksen, A. (2021). Haunting, ruination
and encounter in the ordinary
Anthropocene: storying the return
Florida’s wild flamingos. Cultural
Geographies,
https://doi.org/10.1177%2F14744740211
003650
Frongia, G.N., Naitana, S., Farina, V.,
Gadau, S.D., Stefano, M.D., Muzzeddu, M.,
Leoni, G. & Zedda, M. (2021). Correlation
between wing bone microstructure and
different flight styles: The case of the
griffon vulture (Gyps fulvus) and greater
flamingo (Phoenicopterus roseus). Journal
of Anatomy, 239(1), 59-69.
Gangaiamaran, P., Usmani, A.A., Gopi,
G.V., Hussain, S.A. & Khan, K.A. (2021).
Photographic record of lesser flamingo

Flamingo 2021

Phoeniconaias minor (Aves:
Phoenicopteridae) in Ramganga river,
Bareilly, India. Journal of Threatened
Taxa, 13(8), 19159-19161.
Grant, K.T. & Estes, G.B. (2021). First
evidence of Chilean flamingo
Phoenicopterus chilensis breeding in
Galapagos. Galapagos Research, 70, 3238.
Holland, R. (2021). Ordnung:
Phoenicopteriformes–Flamingos. In:
Lantermann, W. & Asmus, J.
(eds). Wildvogelhaltung. Springer
Spektrum, Berlin, Germany, pages 513518.
Kidd, P. & Rose, P. (2021). Influences of
rearing environment on behaviour and
welfare of captive Chilean flamingos: A
case study on foster-reared and parentreared birds. Journal of Zoological and
Botanical Gardens, 2(2), 174-206.
Kumar, A. & Rana, S. (2021). Distribution
and demographic studies of greater
flamingos (Phoenicopterus roseus) in
District Gurugram of Haryana. Academic
Discourse, 10(1), 21-28.
Kumar, A. & Rana, S. (2021). Population
and conservation threats to the greater
flamingos Phoenicopterus roseus (Aves:
Phoenicopteriformes: Phoenicopteridae)
at Basai Wetland and Najafgarh Jheel Bird
Sanctuary, Haryana, India. Journal of
Threatened Taxa, 13(7), 18894-18898.
Leineweber, C., Gohl, C., Lücht, M. &
Marschang, R. E. (2021). Comparison of
capillary zone electrophoresis in greater
flamingos (Phoenicopterus roseus) and
American flamingos (Phoenicopterus
ruber). Journal of Avian Medicine and
Surgery, 35(2), 180-186.
Luque-Fernández, C.R., Caballero, K.,
Pauca, G.A., Villegas, L., Alcelay, I. &
Machaca, J. (2021). Unmanned aerial
40

vehicle, and GIS tools, to monitor the
reproduction of the flamingo
Phoenicopterus chilensis (Aves:
Phoenicopteridae). Revista de Biología
Tropical, 69(2), 733-742.
Mateos-Molina, D., Lamine, E.B.,
Antonopoulou, M., Burt, J.A., Das, H.S.,
Javed, S., Judas, J., Khan, S.B., Muzaffar,
S.B., Pilcher, N. & Rodriguez-Zarate, C.J.
(2021). Synthesis and evaluation of coastal
and marine biodiversity spatial
information in the United Arab Emirates
for ecosystem-based
management. Marine Pollution
Bulletin, 167, 112319.
Mgimwa, E.F., John, J.R. & Lugomela, C. V.
(2021). The influence of physical–chemical
variables on phytoplankton and lesser
flamingo (Phoeniconaias minor)
abundances in Lake Natron,
Tanzania. African Journal of Ecology,
59(3), 667-675.
Millán de la Blanca, M.G., MartínezNevado, E., Castaño, C., García, J., Bernal,
B., Toledano-Díaz, A., Esteso, M.C.,
Bóveda, P., Martínez-Fresneda, L., LópezSebastián, A. & Santiago-Moreno, J.
(2021). Sperm cryopreservation in
American flamingo (Phoenicopterus
ruber): Influence of cryoprotectants and
seminal plasma removal. Animals, 11(1),
p.203.
Penticoff, H.B., Hipkiss, H.K., Hetak, A.A.,
Agnew, D.W. & Fortin, J.S. (2021). Survey
of amyloidosis cases among different freeliving wild and zoo animals. Amyloid,
28(3), 145-152.
Redón Calvillo, M.S., Gajardo, G., Vasileva,
G.P., Sánchez Ordóñez, M.I. & Green, A. J.
(2021). Explaining variation in abundance
and species diversity of avian cestodes in
brine shrimps in the Salar de Atacama and
other Chilean wetlands. Water, 13(13),
1742.

Flamingo 2021

Regaiolli, B., Spiezio, C., Ottolini, G.,
Sandri, C. & Vallortigara, G. (2021).
Behavioural laterality in two species of
flamingos: greater flamingos and Chilean
flamingos. Laterality, 26(1-2), 34-54.
Risely, A., Gillingham, M.A., Béchet, A.,
Brändel, S., Heni, A.C., Heurich, M.,
Menke, S., Manser, M.B. & Tschapka, M.
(2021). Phylogeny-and abundance-based
metrics allow for the consistent
comparison of core gut microbiome
diversity indices across host
species. Frontiers in Microbiology, 12,
659918.
Rocha, O., Pacheco, L.F., Ayala, G.R.,
Varela, F. & Arengo, F. (2021). Trace
metals and metalloids in Andean
flamingos (Phoenicoparrus andinus) and
Puna flamingos (P. jamesi) at two
wetlands with different risk of exposure in
the Bolivian Altiplano. Environmental
Monitoring and Assessment, 193(8), 1-17.
Rose, P., Badman‐King, A., Hurn, S. & Rice,
T. (2021). Visitor presence and a changing
soundscape, alongside environmental
parameters, can predict enclosure usage
in captive flamingos. Zoo Biology, 40(5),
363-375.
Scoon, R.N. (2021). Lake Natron and the
Ngorongoro Conservation Area, Northern
Tanzania. In: The Geotraveller. Springer,
Cham, Switzerland, pages 117-137.
https://doi.org/10.1007/978-3-03054693-9_7
Sima, S., Rosenberg, D.E., Wurtsbaugh,
W.A., Null, S.E. & Kettenring, K.M. (2021).
Managing Lake Urmia, Iran for diverse
restoration objectives: Moving beyond a
uniform target lake level. Journal of
Hydrology: Regional Studies, 35, 100812.
Torres, R.S.G., Bliss, C.D. & Hernández,
B.E.A. (2021). Incisional infection postphacoemulsification in a Chilean Flamingo
(Phoenicopterus chilensis). Journal of
41

Avian Medicine and Surgery, 35(2), 204209.
Urfi, A. (2021). Ecology for birdwatchers. A
simple introduction to Optimal Foraging
Theory. Resonance, 26(4), 551-573.
Valle, R.G. (2021). Rapid drone semi‐
automated counts of wintering greater
flamingos (Phoenicopterus roseus) as a
tool for amateur researchers. Ibis,
https://doi.org/10.1111/ibi.12993
Veiga, I.B., Hahn, K., Wenker, C., Wyss, F.,
Mühlethaler, K., Posthaus, H. & Janzen, J.
(2021). Pulmonary artery aneurysm in a
greater flamingo (Phoenicopterus roseus)
associated with Aspergillus fumigatus
infection. Journal of Comparative
Pathology, 184, 19-23.
Voit, M., Baumgartner, K., von Fersen, L.,
Merle, R., Reese, L., Wiegard, M., Will, H.,
Tallo-Parra, O., Carbajal, A., Lopez-Bejar,
M. & Thöne-Reineke, C. (2021).
Comparison of two different feather
sampling methods to measure
corticosterone in wild greater flamingos
(Phoenicopterus roseus) and wild mallards
(Anas platyrhynchos). Animals, 11(10),
2796.
Vorimore, F., Hölzer, M., Liebler-Tenorio,
E.M., Barf, L.M., Delannoy, S., Vittecoq,
M., Wedlarski, R., Lécu, A., Scharf, S.,
Blanchard, Y. & Fach, P. Hsia, R.C., Bavoilk,
P.M., Rosselló-Móral, R., Laroucaua, K. &
K. Sachse, K. (2021). Evidence for the
existence of a new genus Chlamydiifrater
gen. nov. inside the family Chlamydiaceae
with two new species isolated from
flamingo (Phoenicopterus roseus):
Chlamydiifrater phoenicopteri sp. nov. and
Chlamydiifrater volucris sp.
nov. Systematic and Applied
Microbiology, 44(4), 126200.
Wang, D. & Liu, X. (2021). Behavioral
innovation promotes alien bird invasions.
The Innovation, 2(4), 100167.

Flamingo 2021

Whitfield, S.M., Patterson, J.M., Pernas,
A., Davis, M., Lorenz, J.J. & Ridgley, F.N.
(2021). Satellite telemetry reveals habitat
selection and movement patterns of an
American flamingo in Florida Bay. Florida
Field Naturalist, 49(2), 58-81.
Wojtarowski, A., Martínez, M.L., Silva, R.,
Vázquez, G., Enriquez, C., López-Portillo,

42

J., García-Franco, J.G., MacGregor-Fors, I.,
Lara-Domínguez, A.L. & Lithgow, D.
(2021). Renewable energy production in a
Mexican biosphere reserve: Assessing the
potential using a multidisciplinary
approach. Science of The Total
Environment, 776, 145823.

Flamingo 2021

Global flamingo population estimates (2021)
Wild populations
Species
Greater flamingo
Phoenicopterus roseus
Caribbean (American)
flamingo
Phoenicopterus ruber
Chilean flamingo
Phoenicopterus chilensis
Andean flamingo
Phoenicoparrus andinus
Puna (James’s) flamingo
Phoenicoparrus jamesi
Lesser flamingo
Phoeniconaias minor

Population (max. estimate)
Population trend
680,000
Increasing
330,000
Increasing

IUCN Red List classification
Assessment date
Least Concern
07/08/2018
Least Concern
09/08/2018

300,000
Decreasing
38,000
Decreasing
106,000
Stable
3,240,000
Decreasing

Near Threatened (A3cd)
09/08/2018
Vulnerable (A2acd+4acd)
19/08/2020
Near Threatened (A3cd)
01/10/2016
Near Threatened
(A2c+3c+4c)
07/08/2018

Captive populations
Species
Greater flamingo
Phoenicopterus roseus
Caribbean (American) flamingo
Phoenicopterus ruber
Chilean flamingo
Phoenicopterus chilensis
Andean flamingo
Phoenicoparrus andinus
Puna (James’s) flamingo
Phoenicoparrus jamesi
Lesser flamingo
Phoeniconaias minor

Estimated global holding*
November 2021
8324 birds

Number of institutions*
November 2021
204

6402 birds

181

6136 birds

187

31 birds

2

7 birds

2

1471 birds

61

* Data from zoological collections that provide information to the Zoological Information Management System database
(ZIMS) from species360.

For the time period November 2020 to November 2021, the captive population of the greater
flamingo increased, with two more holders registered on ZIMS and an increase of 71 birds
across all species360 zoos. Holders of Caribbean flamingos increased by eight new
institutions, and the global captive population of this flamingo species increased by 69 birds.
Holders of Chilean flamingos decreased by one institution, but the ZIMS-registered captive
population increased by 143 individual birds. There was no change to the number of holders
of Andean and puna flamingos. The population of captive Andean flamingo decreased by one
bird and there was no change in the captive population of puna flamingos. The captive
43

Flamingo 2021

population of lesser flamingos decreased by 34 birds and the number of holders of this
flamingo species decreased by four institutions.
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Flamingo; instructions for authors
“Flamingo” publishes articles on all six extant

Manuscripts longer than 3000 words will be

flamingo species, from wild and captive

returned to the authors for shortening.

populations.
Types of article

Figures
Please embed all figures (photos, maps,

Experimental papers, field notes, research

diagrams) in the text. Full colour is

findings, review articles, short reports and

acceptable.

commentaries are all welcome.
Themes for articles
- Conservation / status of populations
- Progress reports on conservation or
management initiatives at a local or regional

Language
Please submit articles in English, French or
Spanish. Articles in Spanish and French
should be submitted with a translation of the
abstract only into English.

scale

Layout

- Biology, ecology and natural history

Include the title (bold, sentence case) on the

- Habitat management

first page, followed by the author names, and

- Bird movements, tracking, ringing and

then their affiliations.

monitoring

Please align centre the title, authors and

- Behaviour and welfare

affiliations.

- Captive management and husbandry, and
roles of flamingos in the zoo

For all articles please supply an abstract at
the start of the article.

- Education, community engagement and
human-flamingo interactions

•

For short articles, please use the
following structure.

Word limit

Abstract. Introduction. Evaluation.

Maximum 3000 words including references

Conclusions. Acknowledgements.

and citations, all information in figures and

References.

tables (and their captions), and the abstract.

•

For longer articles, please use the

As a guide to article length, there are

following structure:

approximately 500 words per printed page.

Abstract. Introduction. Methodology.
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Results. Discussion. Conclusions.

Articles are not peer-reviewed but authors

Acknowledgements. References.

may be asked to clarify specific points.

First level headings should be sentence case
and bold.
Second level headings should be sentence
case and underlined.

inappropriately or overly-formatted articles
may be sent back to the authors for editing
to the required layout.
Authors are required to proof-read and spellcheck their own submissions.

Please use Calibri font size 12.
Left align all paragraphs with 1.5 line spacing.
Please use the species’ binomial name when
first referred to in the text; i.e. lesser
flamingo (Phoeniconaias minor) and format
the binomial name in italics.
Please use SI units throughout.
An example layout is provided below in
Figure 1.
Layout (tables and figures)
Label all tables and figures consecutively (i.e.
Table 1, Figure 1 etc).

Figure 1: Example of article layout.
Submission

Please provide a label for each table (above)
and a caption for each figure (below).

Please email articles in English to Paul Rose:

Include the table label and figure caption in

p.rose@exeter.ac.uk

italics.

Please email articles in French to Dr Arnaud

Ensure that all tables are figures are referred

Béchet: bechet@tourduvalat.org

to in the text.

Please email articles in Spanish to Dr Felicity
Arengo: arengo@amnh.org

Editorial
Articles will be considered for publication
The editors reserve the right to make
typographical, spelling and grammatical
corrections without author consultation.
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Flamingo; instructions pour les auteurs
« Flamingo » publie des articles sur les six

imprimée.

espèces de flamants existantes, provenant de

Les manuscrits de plus de 3000 mots seront

populations sauvages et captives.

retournés aux auteurs pour être raccourcis.

Types d'articles

Figures

Les articles rapportant des résultats de

Veuillez incorporer toutes les figures (photos,

recherche, de suivis sur le terrain, les articles

cartes, diagrammes) dans le texte. La couleur

de synthèse, les rapports courts et les

est acceptable.

commentaires sont les bienvenus.
Thèmes pour articles

La langue
Veuillez soumettre vos articles en anglais,

- Conservation / statut des populations

français ou espagnol. Les articles en espagnol

- Rapports d'avancement sur les initiatives de

et en français doivent être soumis avec une

conservation ou de gestion à l'échelle locale

traduction du résumé uniquement en anglais.

ou régionale

Disposition

- Biologie, écologie et histoire naturelle
- Gestion de l'habitat

Inclure le titre (en gras) sur la première page,

- Mouvements d'oiseaux, baguage, suivis

suivi par les noms des auteurs, puis leurs

GPS…- Comportement

affiliations.

- Gestion en captivité et rôles des flamants

Veuillez aligner le titre, les auteurs et les

dans le zoo

affiliations.

- Éducation, engagement communautaire et

Pour tous les articles, veuillez fournir un

interactions homme-flamant

résumé au début de l'article.

Limite de mots

•

Pour les articles courts, veuillez
utiliser la structure suivante :

Maximum de 3000 mots, y compris les

Résumé. Introduction. Évaluation.

références et les citations, toutes les

Conclusions. Remerciements.

informations dans les figures et les tableaux
(et leurs légendes), et le résumé.
En guise de guide pour la longueur de
l'article, il y a environ 500 mots par page
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Références.
•

Pour les articles plus longs, utilisez la
structure suivante :
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Résumé. Introduction. Méthodologie.
Résultats. Discussion. Conclusions
Remerciements. Références.

Éditorial
Les éditeurs se réservent le droit d'effectuer
des corrections typographiques,

Les titres de premier niveau devraient être en

orthographiques et grammaticales sans

majuscules et en gras.

consultation d'un auteur.

Les titres de deuxième niveau devraient être

Les articles ne sont pas revus par les pairs,

soulignés.

mais les auteurs peuvent être invités à

Veuillez utiliser la police Calibri 12.

clarifier des points spécifiques.

Alignez à gauche tous les paragraphes avec

Des articles inappropriés ou trop formatés

un interligne de 1,5.

peuvent être renvoyés aux auteurs pour être

Veuillez utiliser le nom latin de l'espèce
lorsqu'il est mentionné pour la première fois
dans le texte; c'est-à-dire un flamant nain

modifiés selon la mise en page requise.
Les auteurs sont tenus de relire et d'épeler
leurs propres soumissions.

(Phoeniconaias minor) et formater le nom
latin en italique.
Veuillez utiliser les unités SI partout.
Un exemple de disposition est fourni cidessous dans la figure 1.
Mise en page (tableaux et figures)
Étiquetez tous les tableaux et les figures
consécutivement (par exemple, le tableau 1,
la figure 1, etc.).
Veuillez fournir une légende pour chaque

Figure 1 : Exemple de disposition d'article
Soumission

tableau (au-dessus) et une légende pour
chaque figure (au-dessous).
Formater l'étiquette du tableau et la légende
de la figure en italique.
Assurez-vous que tous les tableaux sont
référencés dans le texte.

S'il vous plaît envoyer des articles en anglais à
Paul Rose: p.rose@exeter.ac.uk
S'il vous plaît envoyer des articles en français
à Dr Arnaud Béchet: bechet@tourduvalat.org
S'il vous plaît envoyer des articles en
espagnol au Dr Felicity Arengo:
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arengo@amnh.org
Les articles seront considérés pour
publication tout au long de l'année.
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Flamingo; instrucciones para autores
“Flamingo” publica artículos sobre

aproximadamente 500 palabras por página

poblaciones silvestres y en cautiverio de las

impresa.

seis especies de flamencos.

Los manuscritos de más de 3000 palabras

Tipos de articulos

serán devueltos a los autores para ser
acortados. acortamiento.

Se aceptan trabajos experimentales, notas de
campo, resultados de investigación, artículos
de síntesis, informes breves y comentarios.
Temas para artículos

Figuras
Por favor inserte todas las figuras (fotos,
mapas, diagramas) en el texto. Imágenes a
todo color son aceptables.

- Conservación / estado de las poblaciones
- Informes de avance sobre iniciativas de

Idioma

conservación o gestión a escala local o

Por favor envíe artículos en inglés, francés o

regional

español. Los artículos en español y francés

- Biología, ecología e historia natural

deben enviarse con una traducción del

- Manejo de hábitat

resumen en inglés.

- Movimientos de flamencos, seguimiento,

Formato

anillado y monitoreo
- Comportamiento y cuidado animal.

Incluya el título (en negrita, usando

- Manejo y cría en cautiverio, y el rol de los

mayúscula sólo al principio de la oración) en

flamencos en los zoológicos

la primera página, seguido de los nombres de

- Educación, participación comunitaria,

los autores y luego sus afiliaciones.

difusión e interacciones entre personas y

Alinee el título, los autores y las afiliaciones al

flamencos

centro.
Para todos los manuscritos, proporcione un

Límite de palabras
Máximo 3000 palabras incluyendo
referencias y citas, toda la información en
figuras y tablas (y sus leyendas), y el
resumen.
Como guía para la longitud del artículo, hay
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resumen al comienzo.
•

Para artículos cortos, utilice la
siguiente estructura.
Resumen. Introducción. Evaluación.

Flamingo 2021

•

Conclusiones. Agradecimientos.

Incluya la etiqueta de la tabla y el título de la

Referencias

figura en tipografía cursiva.

Para manuscritos más largos, utilice la

Asegúrese de que se haga referencia a todas

siguiente estructura:

las tablas y figuras en el texto.

Resumen. Introducción. Metodología.

Revisión

Resultados. Discusión. Conclusiones
Agradecimientos. Referencias

Los editores se reservan el derecho de
realizar correcciones tipográficas,

Los títulos de sección de primer nivel deben
tener formato de oración (mayúscula sólo al
principio) y negrita.
Los títulos de sección de segundo nivel deben
tener formato de oración y subrayados.

ortográficas y gramaticales sin consultar a los
autores.
Flamingo no es una revista con referato, sin
embargo, se les puede pedir a los autores
que aclaren puntos específicos.

Utilice el estilo y tamaño de letra Calibri 12.

Artículos que no tengan el formato indicado

A la izquierda, alinee todos los párrafos con

se devolverán a los autores para su edición

un espaciado de línea de 1.5.

usando el formato requerido.

Utilice el nombre binomial de la especie
cuando se hace referencia por primera vez en
el texto; es decir, flamenco enano

Se requiere que los autores revisen y
verifiquen la ortografía de sus propias
presentaciones.

(Phoeniconaias minor) usando tipografía
cursiva.
Por favor use unidades SI en todo el trabajo.
Un ejemplo de formato se proporciona a
continuación en la Figura 1.
Diseño (tablas y figuras)
Etiquete todas las tablas y figuras de forma
consecutiva (es decir, Tabla 1, Figura 1, etc.).
Proporcione una etiqueta para cada Tabla
(por encima) y un título para cada Figura (por
debajo).
51

Figura 1: Ejemplo de formato del artículo.
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Presentación
Envíe artículos en inglés por correo
electrónico a Paul Rose: p.rose@exeter.ac.uk
Envíe artículos en francés por correo
electrónico al Dr. Arnaud Béchet:
bechet@tourduvalat.org
Envíe artículos en español por correo
electrónico a la Dra. Felicity Arengo:
arengo@amnh.org
Los artículos serán considerados para
publicación durante todo el año.
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