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Abstract
In 2020, we carried out a non-systematic evaluation of Caribbean flamingo
(Phoenicopterus ruber) populations at Olivitos Wildlife Refuge and Fishing Reserve in
western Venezuela, estimating a total of 71200 non-breeding and 7480 breeding
flamingos on June and 92685 non-breeding and 10200 breeding flamingos in August.
Total young fledged were 7000 (June) and 8000 (August). Censuses at nearby solar salt
works (2013-2019) were higher in February, showing the importance of the site as feeding
alternative for flamingos from the refuge during dry season. Natural disturbance due to
cyclical weather factors destroyed, in 2019, significant sections of the breeding islands.
However, in February 2020, flamingos built another successful nesting island. Revision
of the history of nest numbers built by flamingos across several nesting islands between
1999 and 2020 gave a total of 57981 nest mounds.
Resumen
En el año 2020, se realizó una evaluación no sistemática de la población de flamencos en
los sitios de alimentación y de reproducción en el Refugio de Fauna Silvestre y Reserva
de Pesca Ciénaga de Los Olivitos. En el mes de junio se estimadorn un total de 71.200
flamencos no reproductores y 7.480 en reproducción y en agosto 92.685 flamencos no
reproductores y 10.200 flamencos en reproducción. Se contaron 7.000 flamencos
juveniles volantones en junio y 8.000 en agosto. El Concentrador 1 de la compañía
Produsal censado entre 2013 y 2019, tuvo números más altos de flamencos en febrero,
ratificando la importancia de este cuerpo de agua artificial permanente como sitio de
alimentación alternativo y seguro para los flamencos, principalmente en el periodo seco.
Las lluvias excesivas y mareas entre septiembre y octubre inundaron y destruyeron una
gran sección de las isletas con nidos en 2019. No obstante, en febrero 2020, los flamencos
construyeron una isla de nidos exitosa. La revisión de registros del número de nidos
construidos por flamencos en diferentes islas de nidificación entre 1999 y 2020, dio un
total de 57.981 nidos.
Résumé
En 2020, nous avons effectué une évaluation non systématique des populations de
flamants des Caraïbes (Phoenicopterus ruber) au refuge de faune et de pêche d'Olivitos
dans l'ouest du Venezuela, estimant un total de 71200 flamants non reproducteurs et 7480
reproducteurs en juin et 92685 non reproducteurs et 10200 flamants en août. Le nombre
total de jeunes à l'envol était de 7 000 (juin) et 8 000 (août). Les recensements des salines
solaires à proximité (2013-2019) étaient plus élevés en février, montrant l'importance du
site comme alternative pour l'alimentation des flamants du refuge pendant la saison sèche.
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Les perturbations naturelles dues à des facteurs climatiques cycliques ont détruit, en 2019,
des sections importantes des îles de reproduction. Cependant, en février 2020, les
flamants des Caraïbes ont construit une nouvelle île de nidification. La révision de
l'historique du nombre de nids construits par les flamants roses sur plusieurs îles de
nidification entre 1999 et 2020 a donné un total de 57981 nids.
----------------------------------------------------------------------------------------------------------------------------------Introduction
The Olivitos Wildlife Refuge and Fishing
Reserve (the refuge), is the most important
breeding site for the southern population of
Caribbean
(American)
flamingo
(Phoenicopterus ruber), nesting yearly and
successfully from 1999 to the present time
(Espinoza and Perozo, 2006, 2008; Espinoza
and Torres 2012, 2019). Since then, flamingos
have showed an expanding trend in the
numbers of breeding birds, mainly because
the breeding site is located in a protected
area,
isolated
from
anthropogenic
disturbances and the presence of an
alternative and secure feeding habitat at
Concentrator 1 at the solar salt works of
Produsal (Casler and Esté 2000).
Therefore, breeding flamingos do not need to
migrate during the dry season to search for
food on the wetlands from western Zulia
(Pirela, 2000). Currently, we estimate these
flamingo populations to number around
170000 birds, distributed 155000 on the coast
of Venezuela and offshore islands, 8000 in
Bonaire (Frank Van Slobbe, pers.com.) and
7000 at Peninsula de la Guajira, Colombia
(Franke-Ante et al. 2013). These expanding
populations enhance the recovery of flamingo
numbers on several lagoons at Margarita
Island, in state of Nueva Esparta, where
flamingos were absent for more than two
decades, but started to return since 2006. In
the last decade flamingos have been reported
breeding (Sanz D’Angelo, 2019) at Laguna Las
Marites, National Park, where a colony has
been active since 2017 (Marcano et al.
unpublished data).
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Field surveys carried out in June and August
2020 present the most recent information on
the population trend of non-breeding and
breeding Caribbean flamingos at Olivitos
Wildlife Refuge and Fishing Reserve.
Methods
Study Area
The Olivitos Wildlife Refuge and Fishing
Reserve is located on the eastern coast of El
Tablazo Bay, western Venezuela (10°52´08”
N71°24´22” W). The refuge is an estuarine
system covering 24000 ha characterised by a
mangrove forest (4800 ha), shallow open
water (10000 ha), sandy beaches (1800 ha)
and several channels, Oribor, Perejil, Nuevo,
Viejo, through which tidal brackish water
enters the system from El Tablazo Bay and the
Gulf of Venezuela. While fresh water is
supplied by the Palmar River (Casler et al.
1994).
The refuge is bounded on the southeast by the
solar salt works of Produsal (Productora de
Sal, C.A., a subsidiary of Cargil de Venezuela),
a man-made aquatic habitat covering 3028 ha.
(Casler and Este, 2000), see Figure 1. Rainfall
averages 500mm/year and is bimodal, with a
low peak in May and the highest peak in
October (Figure 2).

Espinoza & Torres. Flamingo 2020, pages: 12-20.

Figure 1: Map of Olivitos Wildlife Refuge and Fishing Reserve, Zulia. Venezuela

Figure 2: Average rainfall distribution at Olivitos Wildlife Refuge, Zulia, Venezuela

Survey techniques
On 14th June and 23rd August 2020, we
counted non-breeding flamingos in groups of
500 to 1000 individuals (when they were close
to the observers) and in groups of 1000 when
foraging at a greater distance. At the breeding
site, we observed flamingos from a distance of
300 to 350m, estimating the numbers of
flamingos sitting on nests, the numbers of
chicks around nests and young fledged out in
the crèche. We interviewed local fisherman
about the flamingo’s previous breeding
activity.
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To measure the importance of the solar salt
works nearby as feeding alternative for
flamingos, we analysed census data from
2009-2019 of the Neotropical Waterbirds
Census of Venezuela (Sainz Borgo et al. 2019),
carried out on in February and July at
Concentrator 1, Produsal. We used a 15x60
spotting telescope, 8x40 binoculars and
electronic camera (lenses 500-1000mm) to
record flamingo numbers and behaviour.
Results
We learned from interviewing fisherman that
breeding activity has been observed since
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2019 and that flamingos have built a new
breeding site in February 2020. This was
confirmed when we arrived at the breeding
area located in the Los Corianos sector. The
new breeding island measured approximately
350 to 400m in length and 50m wide. The
previous nesting site that had been monitored
until May 2019 (Espinoza and Torres 2019)
was partially destroyed by rising water levels
during the peak rains (September to October),
tides and eruption of water from the Gulf of
Venezuela, through channel Oribor (local
fisherman pers. com). However, there was still

a large tract of island remaining with a group
of approximately 2250 breeding flamingos,
located about 250m behind the new 2020
colony. Location of the new colony and the
islet remaining from 2019 where marked on
an aerial picture (Figure 3) from 2018
(Espinoza and Torres 2019). It is important to
mention, that the nesting islands on the right
side of the picture, are no longer there, since
sites were washed out by the flooding.

Figure 3: Location of the 2020 breeding islands in relation to previous breeding sites

Figure 4: Counting nest mounds in 2014 at Olivitos Wildlife Refuge
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Nest counts
Evaluation of the nesting island at Los Olivitos
is usually carried out when breeding season is
over, and the island is empty of birds (Figure
4). However, after the last count of nest made
in 2014, flamingos have always been present
during our visits, impeding entering the isles.
Therefore, in order to evaluate the breeding
site, we used data from the peak numbers of
flamingos estimated nesting in 2017 and
2020, as indicators of nest number and
compare with previous years (Table 1).
Table 1: Number of nests at four different
nesting islands from 1999 to 2020
Year
1999
2004
2009
2013
2014
2017
2020

Number of nests
1111
4800
10968
7257
10645
13000
10200

Island ID
One
Two
Three
Three
Three
Three
Four

In December 2017, the numbers of nest
increased 2355 units with respect to 2014 and
2032 units in relation to the year 2009. In
2020, we estimated 10200 nests in the new
colony, meaning 2800 fewer nests compared
to 2017. However, when the numbers of nests

from 2020 is combined with the 2250 nests
counted on the remaining island from 2019,
the total numbers of both nesting sites in
August 2020 accounted for 12450 nest
mounds. This is equivalent to just 550 fewer
nests than the peak number of nests
estimated in December 2017.
Numbers of non-breeding flamingos
Although we could observe the flamingo
feeding areas by boat, we could not always
approach the birds closely due to shallow
waters. Numbers of non-breeding flamingos
(Figure 5) were higher in August (rainfall
79mm), probably due to improving weather
condition than in June (60mm).
Breeding flamingos
In June, we estimated 7480 flamingos sitting
on nests (incubation and brooding); nine
weeks later numbers of breeding flamingos
reached 10200 birds (Figure 6). We observed
chicks about two to three weeks old located
around the nests and edges of the island,
whilst others were already grouped in several
crèches close to the colony. Numbers of chicks
estimated in both months increased almost at
the same rate as breeding pairs did between
counts. Estimated numbers of young fledged
in June and August were very similar (Figure
6).

Figure 5: Estimated numbers of non-breeding flamingos at Olivitos Wildlife Refuge
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Figure 6: Estimations numbers of breeding flamingos, chicks and young fledged
We estimated that young fledged in June were
approximately 11 to 13 weeks old, suggesting
that hatching may have started sometime
between March and February. Other groups
of young located further from the breeding
site were perhaps 14 to 16 weeks old were all
hatched in January and December 2019.
Young fledged in August were grouped into
differences age classes, some 11 to 13 weeks
old and groups located away from the
breeding site perhaps 16 to 20 weeks old.
We also estimated the number of flamingos
performing courtship behaviour, about 1.5 km
from the breeding site, and these flocks
numbered 800 (June) and two groups of 700
and 1200 in August 2020.

Flamingos feeding at Produsal
A total of 16 censuses (2009-2019), totalling
60541 flamingos were carried out at
Concentrator 1, a man-made aquatic habitat
(674 ha), located at the solar salt works, at
Produsal (Figure 7). Numbers of flamingos
were distributed 63.5% in July and 36.5% in
February, with peak numbers observed in July
2010 (1615 flamingos/ha) and February 2017
(1038 Flamingos/ha). However, the lowest
numbers of flamingos were usually found in
February, even though water level at
Concentrator 1 remains constant all year.

Figure 7: Flamingos feeding at a solar salt works nearby Olivitos Wildlife Refuge
Discussion
This study shows that whilst we did not carry
out a systematic survey, we have gathered
useful data through field surveys to present
17

the most current information on population
trends of non-breeding and breeding
Caribbean flamingos at Olivitos Wildlife
Refuge.
Flamingo
populations
are
unpredictable due to their constant
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movements, but we have managed to
estimate numbers of non-breeding flamingos
on the western shoreline of the refuge at Los
Corianos sector, showed a difference of 21485
birds between counts. Nevertheless, this gap
could be closer since we did not survey
flamingos in July. Increasing numbers of nonbreeding flamingo in the refuge are correlated
with hydrological factors at the onset of the
wet season during May (Espinoza and Torres
2019; Espinoza and Perozo 2008). This period
of the year is characterised by an abundance
of brine shrimp (Artemia sp.), brine fly
(Ephydra sp.), chrysalids, copepods and
amphipods (Este at al 2012; Este and Casler
2000).
These plentiful food resources also coincide
with the arrival of the flamingos, which are
expected to return to Los Olivitos around June
to July. These birds are flying back from the
western wetlands of Gran Eneal (25km)
(Pirela, 2000) and even from the Caribbean
coast (150km), at Peninsula de la Guajira,
Colombia. The main groups of flamingos
(perhaps the majority hatched at the refuge),
settle down, increasing the non-breeding and
breeding populations at the refuge, while
some transient groups may stay feeding for
days and latter departure to the wetlands on
the western coast the state of Falcon, the
island of Bonaire and the eastern coast of
Venezuela and offshore islands.
The fledged young observed on 15th June were
estimated 11 to 12 weeks old, suggesting
hatching dates for this group of birds in
March. However, since the new nesting island
was supposing to be built on early February,
other groups of fledged young over 13 weeks’
old may have hatched in February, January
and even December 2019 (on the nesting
island that remained after the flooding).
Whilst many young fledged in August, would
have been hatched at either nesting island. It
is worth mentioning that all fledged young
observed at both visits looked in very good
physical condition.
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Disturbing factors at the colony
Unlike flamingo colonies located at Inagua
(Bahamas), Río Máximo (Cuba) and Yucatan
(Mexico), the Olivitos colony (as well as
Bonaire), is out of the hurricane season path
that is responsible for destroying breeding
sites in the aforementioned countries. Natural
disturbance (rise of water level) has caused
nest losses and chick’s mortality (Caler et al.
1994, Pirela, 2000) and anthropogenic (Pirela,
2000), induce disturbance (military artillery
practice, eggs and chicks collecting), it is not a
recurrent event.
In 2019, we monitored the breeding colony
until May (Espinoza and Torres, 2019),
reporting disturbing factors such erosion of
nest and section of some isles washed out by
water. However, a few months later during
the peak rains, an unexpected intrusion of
water from the Gulf of Venezuela entered the
refuge and flooded a large section of the
nesting site, washing away thousands of nests
mounds. However, in 2020 a group of
flamingos was observed nesting on the islands
left by the flooding, located on the same bank
of soil where the new breeding island was
built up for flamingos on early February 2020.
Overall, both nesting islands, during the
month of August 2020, contained a total of
12450 nest mounds, equivalent to just 550
fewer nests than the peak numbers estimated
on the nesting colony on December 2017. This
showed the great abilities of resilience for
flamingos in the face of adversity.
The breeding island from 2020 became the
sixth nesting site built since reproduction has
been reported at Olivitos (Casler et al. 1994;
Pirela, 2000; Espinoza, 2003; Espinoza and
Perozo, 2006, 2008; Espinoza and Torres
2019) and the fourth breeding site founded
for flamingos on the same area at Los Corianos
sector.
Produsal
Overall, the censuses from 2009 to 2019
confirmed the importance of the salt works as
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alternative feeding sites for Caribbean
flamingos at the refuge. However, when
treating the number of flamingos feeding at
Concentrator 1 as a segment of the total
population estimated at the refuge using data
from the census done on the same months
(total numbers of non-breeding and breeding
flamingos), from 2013 to 2019 (Espinoza and
Torres 2019), the results (Table 2) are quite
different. These results show that feeding
activity (column 1) is higher in February than
in July. On the other hand, when assuming
that all feeding flamingos at Concentrator 1
correspond only to the segment of the
breeding population from the refuge, results
point out a higher percentage of breeding
flamingos feeding on February (dry period) at
Concentrator 1, coinciding with the lowest
water level available at the refuge.
Table 2: Flamingos from Olivitos Wildlife
Refuge, feeding at Concentrator 1
Date
11 Jul 2013
19 Feb 2015
17 Jul 2015
14 Jul 2016
13 Feb 2017
12 Feb 2018
13 Feb 2019

% total
1.98
0.5
4
0
10.41
3.95
0.44

% breeding
36.27
0
14.72
10.84
46.05
31.5
21.05

In previous research, Casler and Este (2000)
made 29 censuses of non-breeding flamingos
(October 1996 to June 1998) at Concentrator
1, counting 7874 birds, but only estimated
1.6% flamingos feeding on February 1997, and
none in July (1997 and 1998). According to
these authors, Concentrator 1 contrasts with
the natural conditions of the Los Olivitos
Wildlife Refuge and Fishing Reserve, where
water and salinity regimes fluctuate
seasonally, sometimes widely. At the
Concentrator 1, brine fly larvae and pupae,
and brine shrimp, also appear to be the main
source of food for flamingos (Este 1997; Este
et al. 2012).
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Adult breeding greater flamingos (P. roseus) in
Europe have been reported to fly from the
breeding site during incubation and early
chick rearing to forage in heterogeneous and
complex habitat patches with varying salinity
gradients and hydro periods (Bechet el al.,
2009). Flamingos breeding at Pekelmeer
(Bonaire), fly daily to the wetlands (100120km) of the eastern cost of Falcon near
Chichiriviche, Venezuela to feed (Rooth,
1976). However, breeding flamingos at the
Olivitos Wildlife Refuge only needs to fly 4 km
from the breeding site to feed on
Concentrator 1. The constant water levels
maintained all year in Concentrator 1 is a vital
alternative, not only for breeding flamingos
but also for other waterbirds, that use the
solar salt works as a staging habitat for feeding
and roosting specially for migratory
shorebirds. For these reasons, the solar salt
works at Produsal, was recently declared a
Western Hemisphere Shorebird Reserve
Network.
Conclusions
Negative impact of weather (e.g. flooding)
significantly reduced the nesting islands
available for the flamingos at Olivitos in late
2019. However, the flamingo’s resilience
permitted the building of a new breeding
island for the birds in early 2020, and by late
August they had recuperated a total 12450
nest mounds, equivalent to just 550 less nests
than the peak numbers estimated on the
nesting colony destroyed by stormy weather
in 2019. Historical numbers of nests estimated
in several breeding colonies at Los Olivitos
between 1999 to 2020 totalled 57981 nest
mounds.
The Concentrator 1 at Produsal offers a safe
and available alternative feeding site for these
flamingos all year around, especially during
the dry season. Flamingo research at Olivitos
Wildlife Refuge needs support from
international organisations to help cover
expenses and equipment costs and to enable
the researchers to spend more time in the
field, estimating more precisely the breeding
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success of the birds. Such resources could also
allow for investigation on different ecological
fields, as well re-start the banding program
that was suspended in 2002. Such activities
would
improve
conservation
and
management of the Caribbean flamingo at the
regional level.
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