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Abstract

Cuba has 12 species of Ardeidae. Researchers have provided information about ardeids; however the
spatial and temporal information is diverse and in some cases unpublished. This study evaluated the
ardeid assemblage in 10 wetlands distributed along the southern coast of Cuba from May 2011 to March
2013. The data were grouped in three periods: spring migration, summer residence and fall migration.
Specific richness ranged from 9-12 species per site. Ten species had an occurrence frequency above
80%. American Bittern (Botaurus lentiginosus) and Least Bittern (Ixobrychus exilis) were less frequent.
The density ranged from 0.35-3.98 birds/ha. Tunas de Zaza and Jobabito wetland had the highest density
(3.98 £ 0.39 birds/ha and 3.90 + 0.54 birds/ha, respectively). Density values were significantly different
among survey periods at some sites, e.g. Los Palacios, Las Salinas and La Zanja. Snowy Egret (Egretta
thula) showed high values of proportional abundance (%) in most wetlands during the three survey peri-
ods. Cattle Egret (Bubulcus ibis), Reddish Egret (Egretta rufescens) and Great Egret (Ardea alba) had
high contributions in some wetlands and this varied by period. Simultaneous assessment of the ardeid
populations in the 10 wetlands increased our knowledge on their distribution patterns in Cuba, habitat
preferences and importance of the migratory periods and habitat use.
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Introduction

The Ardeidae family, with 17 genera and 62
species, is the largest within the Ciconiiformes
(Kushlan and Hancock 2005). This group of birds
has a world-wide distribution (del Hoyo et al.
1992) and is easy to recognize morphologically
by its particular silhouette that includes bill, neck
and long legs. At present, the image of an ardeid
is increasingly used as a symbol of wetland con-
servation. Given their cosmopolitan distribution,
the ardeids have a special potential to represent
the value and role of wetlands and serve as sen-
tinels of wetland health (e.g. bioindicators)
(Mugica et al. 20006).

In Cuba, the ardeid family is represented by 12
species (Garrido and Kirkconnell 2010). With the
exception of American Bittern (Botaurus lentigi-
nosus), which is considered a migratory species,
the rest of the family is classified as bimodal res-
ident with resident and migrant populations
(Llanes et al. 2002). The percentage of each
species’ population in Cuba is unknown.

Several researches have provided information
about ardeid ecology in both natural and anthrop-
ic Cuban ecosystems (Acosta et al. 1992,
Sanchez and Rodriguez 2000, Mugica et al
2001, Pefia et al. 2012). However, the informa-
tion is scattered, heterogeneous, unbalanced in
time and space, and sometimes has not been pub-
lished. Even though none of the species of ardei-
ds present is threatened within Cuba, it is essen-
tial to have a complete assessment of the ardeid
assemblages that use our wetlands and to main-
tain a monitoring program. As wetlands are one
of the ecosystems vulnerable to climate change
(Winter 2000), this information takes on greater
value. The objective of this paper is to character-
ize the ardeid assemblages in natural wetlands in
the southern coast of Cuba.
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Methods

The research was carried out in eight natural wet-
lands distributed along the southern coast of
Cuba. In the west was 1. National Park Guanaha-
cabibes, 2. Faunal Refuge Punta Caribe and 3.
Los Palacios; in the center was 4. National Park
Las Salinas (Zapata Swamp), 5. Fauna Refuge
Canales Handbana (Zapata Swamp) and 6. Fau-
nal Refuge Tunas de Zaza; in the east was 7 and
8. Fauna Refuge Monte Cabaniguan (two sites,
see below) and 9 and 10. Fauna Refuge Delta del
Cauto (two sites, see below) (Fig. 1). In the mon-
itoring and data analysis, the eastern sites were
divided in two. Faunal Refuge Monte Caban-
iguan included 7. La Zanja and 8. Jobabito, while
the Faunal Refuge Delta del Cauto was subdivid-
ed into 9. Mango and 10. Leonero. Thus, the re-
sults are given in terms of ten wetlands (Fig. 1).

Sampling was done at the 10 sites during the pe-
riod from May 2011 to November 2013; specifi-
cally, the counts were conducted in the months of
February, March, May, June, October and No-
vember. Sampling days did not match among lo-
calities but the time was the same for all sites
(0730-1130 h). In general, the sampling methods
used were the point count and area search of
Acosta et al. (2013). In both methods, all the
birds were counted in a given area, the variation
was that in the first method the counts were made
from a fixed point and in the second were walk-
ing transects. In some locations, such as Punta
Caribe and Las Salinas, there was a combination
of both methods for different sectors within the
area. Specifically, the search area was surveyed
by walking or by boat. In the latter case, the sam-
pled sites were Los Palacios, Canales Handbana,
Jobabito and Leonero. In all cases, a motor boat
was used to reach the areas of the counts. Once at
the sampling site, the boat was only rowed to
minimize disturbance from the boat engine.

It is important to mention that the methods and
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Figure 1. Distribution of surveyed wetlands in the Cuban south coast. The numbers list the sites studied.

sampling times used were not optimal for moni-
toring American Bittern, Least Bittern (Ixo-
brychus exilis) and Black-crowned Night-Heron
(Nycticorax nycticorax), so these species are
probably underestimated in our results.

The ardeid assemblage in each wetland was first
characterized according to specific richness
(species composition). This analysis was done for
each wetland and each migratory/seasonal period.
For that purpose, months were grouped in three
periods: spring migration (February-March),
summer residence/breeding season (May-June)
and fall migration (October-November). The fre-
quency of occurrence was calculated on the basis
of presence or absence of the different species in
the wetlands. Abundance (density) values were
expressed in birds per hectare (birds/ha) and were
calculated for each site and period. The data met
the assumptions of normality and homogeneity of
variance for parametric tests therefore; an Analy-
sis of Variance (ANOVA) was used to compare
the density of ardeids among periods in each wet-
land at a significance level of 0.05, with the pro-
gram Statistica 8.0 (StatSoft, 2007). The propor-
tional abundance (total number of individuals of

a species among the total of individuals in the
assemblage) was calculated for each species in
the three survey periods to assess their represen-
tativeness at the site.

Results

Heron Distribution by Site

The specific richness recorded in the 10 wetlands
varied between 9 and 12 species per wetland (Ta-
ble 1). Canales Hanabana registered the largest
number of ardeid species with 12; Punta Caribe,
Leonero and Las Salinas had 10 species, Guana-
hacabibes, La Zanja and Mango had 9 species
and the rest of the sampled sites 11 species.

Of all species, ten showed a very high frequency
of occurrence. The species with 100% frequency
were Great Egret (Ardea alba), Great Blue Heron
(Ardea herodias), Snowy Egret (Egretta thula),
Little Blue Heron (Egretta caerulea), Tricolored
Heron (Egretta tricolor) and Green Heron (Bu-
torides virescens). Other species with high fre-
quency values (90%) were Reddish Egret (Egret-
ta rufescens), Cattle Egret (Bubulcus ibis), Black-
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Table 1. A. Specific richness (S), density (birds/ha) and standard error of the ardeids in the 10 wetlands sampled be-
tween 2011-2013. Results are given for the whole study period (Total) and for each of the three survey periods (spring

migration, summer residence and fall migration).

Site

Total

Spring Migration

Summer Residence

Fall Migration

. Guanahacabibes

. Punta Caribe

. Los Palacios

. Las Salinas

. Canales Hanabana
. Tunas de Zaza

. La Zanja

. Jobabito

O© 0 3 N U b~ W N =

. Mango

10. Leonero

(S=9) 0.47+0.10
(S=10)0.67 % 0.15
(S=11)2.11 £ 0.41
(S=10) 0.35+ 0.06
(S=12)1.93+0.26
(S=11)3.98 +0.39
(S=9) 1.89+0.24
(S=11)3.90 +0.54
(S=9) 2.78+0.37
(S=10)0.82+0.17

(S=7) 0.90+0.56
(S=10)0.12 +0.01
(S=10)0.87 +0.11
(S=8) 0.53+0.08
(S =10) 2.40 + 0.66
(S=8) 3.45+0.68
(S=9) 0.97+0.21
(S=10)3.53 +0.46
(S=9) 3.94+0.50
(S=10) 1.18 + 0.09

(S=8) 0.32+0.07
(S=10)1.28+0.21
(S=11) .17+ 0.23
(S=8) 0.12+0.02
(S=12) 1.67+0.24
(S=11)4.25+0.53
(S=8) 1.75+0.33
(S=8) 4.66+1.34
(S=9) 1.98+0.38
(S=9) 0.38+0.06

(S=9) 0.45+0.05
(S =10) 0.43 + 0.05
(S=11)3.37+0.51
(S=10) 0.38 + 0.07
(S=12) 1.65+0.27
(S=10)4.09 + 1.03
(S=9) 2.65+0.31
(S=9) 3324034
(S=7) 2.48+0.48
(S=8) 1.38+0.83

crowned Night-Heron and Yellow-crowned
Night-Heron (Nyctanassa violacea). The species
with the lowest values of frequency were Least
Bittern and American Bittern (50% and 10%, re-
spectively).

In general, the total density of birds varied be-
tween 0.35 and 3.98 birds/ha (Table 1). The wet-
lands that had the highest densities of birds were
Tunas de Zaza (site 6) and Jobabito (8). They
were followed by Mango (9), Los Palacios (3),
Canales Handbana (5) and La Zanja (7). The rest
of the wetlands had total densities of 0.38 birds/
ha or lower.

Heron Distribution by Season

The species richness showed slight variations by
season (spring migration, summer residence and
fall migration) (Table 1). At 40% of sites, species
richness was slightly lower during spring than
fall migration and summer residence migration
owing to the absence of one or two species. The
greatest variations among periods were detected
in the density of birds. Statistical comparisons
revealed significant differences among periods
in: Punta Caribe (F = 17.75, p < 0.001, df = 2);
Los Palacios (F = 10.47, p = 0.004, df = 2); Las

Salinas (F = 11.75, p < 0.001, df = 2); La Zanja
(F=6.87,p=0.009, df = 2); Mango (F =5.49, p
= 0.032, df = 2) and Leonero (F = 6.57, p =
0.017, df = 2). In general, there were differences
in the periods with highest density values. For
example, the most important period in Las Sali-
nas and Mango was spring migration; in Punta
Caribe it was the summer residence, and in Los
Palacios and La Zanja it was the fall migration
(Table 1).

The proportional abundance of the ardeid species
in the three periods is shown in Table 2. During
the spring migration, Snowy Egret was among
the most numerous species (high proportional
abundance values) at all wetlands. Particularly in
Guanahacabibes (Site 1), Los Palacios (3), Joba-
bito (8) and Mango (9), Snowy Egret was the
species with the highest values. In the other lo-
calities, it was the second most numerous
species. In Canales Hanabana (Site 5), Tunas de
Zaza (6) and Leonero (10), Cattle Egret showed
the highest proportional abundance values.

In summer residence, some species showed pat-
terns of abundance similar to those observed in
spring migration (Table 2). For example, Snowy
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Table 2. Values of proportional abundance (%) for each species in the three survey periods (spring migration, summer
residence and fall migration). 1. Guanahacabibes; 2. Punta Caribe; 3. Los Palacios; 4. Las Salinas; 5. Canales
Hanabana; 6. Tunas de Zaza; 7. La Zanja; 8. Jobabito; 9. Mango and 10. Leonero. The species with the greatest pro-
portional abundance at each site is in bold.

Sites
Spring Migration 1 2 3 4 5 6 7 8 9 10
American Bittern - - - - - - - - - -
Least Bittern - - 0.2 - 0.6 7.8 - - - 0.4
Great Blue Heron 0.8 9.0 9.5 14.9 3.5 4.4 1.4 1.3 2.9 4.7
Great Egret 3.8 6.6 10.7 29.3 52  13.0 2.9 2.7 123 5.7
Snowy Egret 657 210 283 163 144 190 226 340 60.1 222
Little Blue Heron 107 126 16.0 13.7 15.8 6.3 40 219 119 6.7
Tricolored Heron 7.6 347 129 119 0.2 29 207 238 4.8 0.4
Reddish Egret - 9.6 4.1 12.4 - - 469 129 0.1 -
Cattle Egret 1.5 1.2 - - 438 444 - 0.8 42 56.7
Green Heron 6.9 0.6 7.4 1.5 6.2 2.3 0.9 1.4 2.0 1.5
Black-crowned Night-Heron - 3.6 7.9 - 9.4 - 0.3 - 1.8 1.3
Yellow-crowned Night-Heron 3.1 1.2 3.0 0.1 1.0 - 0.3 1.1 - 0.4
Summer Residence 1 2 3 4 5 6 7 8 9

American Bittern - - - - <0.1 - - - - -
Least Bittern - - 0.2 - 0.9 53 - - - 0.7
Great Blue Heron - 0.5 53 8.4 7.0 6.4 0.7 2.8 5.7 8.0
Great Egret 6.3 2.6 115 4.0 6.7 5.5 2.0 3.1 19.1 174
Snowy Egret 152 412 349 16.1 14.0 88 345 347 436 169
Little Blue Heron 241 133  18.0 40 13.6 109 21.6 239 114 145
Tricolored Heron 9.8 16.7 7.1 18.1 1.5 123 238 25.0 4.0 1.0
Reddish Egret 1.8 1.2 46 445 <0.1 1.2 159 6.5 0.1 -
Cattle Egret 45 193 3.7 - 333 451 - 0.9 6.7 125
Green Heron 14.3 1.0 6.2 47 137 1.2 0.6 3.1 3.8 17.3
Black-crowned Night-Heron - 0.3 8.3 - 8.5 1.5 - - 57 115
Yellow-crowned Night-Heron 24.1 3.9 0.3 0.3 0.8 1.8 2.2 - - 0.2
Fall migration 1 2 3 4 5 6 7 8 9 10

American Bittern - - - - 0.1 - - - - -
Least Bittern - - <0.1 - 0.4 2.2 - 0.3 - 0.2
Great Blue Heron 4.4 6.2 3.1 13.0 6.9 6.6 0.8 34 3.8 4.5
Great Egret 11.4 7.6 183 289 64 13.6 7.4 55 451 7.0
Snowy Egret 259 319 369 204 209 261 372 366 283 12.0
Little Blue Heron 203 12.1 9.5 104 182 135 11.2 6.2 13.6 6.8
Tricolored Heron 215 178 5.8 16.7 02 11.0 21.8 273 5.1 -
Reddish Egret 2.5 4.3 2.2 5.1 0.1 212 195 - - -
Cattle Egret 1.3 74 169 0.5 292 218 - - 22  65.8
Green Heron 7.0 1.4 2.9 4.5 10.6 2.3 0.2 0.8 - 2.7
Black-crowned Night-Heron - 6.7 35 0.2 6.5 0.9 0.1 - 1.9 1.0

Yellow-crowned Night-Heron 5.7 4.6 0.8 0.2 0.4 1.9 0.2 0.5 - -




Egret was among the most numerous in all locali-
ties being the most representative in Punta Caribe
(Site 2), Los Palacios (3), La Zanja (7), Jobabito
(8) and Mango (9). The Cattle Egret maintained a
high proportional abundance values in Canales
Hanabana (5) and Tunas de Zaza (6) (Table 2). It
is interesting to mention in this period the higher
proportional abundance of the Reddish Egret in
Las Salinas (4); and the values of Green Heron in
Leonero (10), Guanahacabibes (1) and Canales
Hanabana (5).

Finally, in the fall migration, proportional abun-
dance values were similar to those recorded in
previous periods; Snowy Egret was found again
among the most numerous species. With the ex-
ception of Las Salinas (Site 4), Canales
Hanabana (5), Mango (9) and Leonero (10), it
was the species of greatest contribution in the
remaining wetlands (Table 2). Similarly, Cattle
Egret remained as the species most representative
in Canales Hanabana (5) and Leonero (10). In
this period, Great Egret was the species of great-
est abundance in the localities of Las Salinas (4)
and Mango (9).

Discussion

In general, the results provide important informa-
tion confirming the wide distribution and abun-
dance of ardeids in southern Cuba. The study
sites, regardless of their size and particular char-
acteristics, displayed high species richness.
Canales Handbana and Leonero were the sites
where there was a predominance of freshwater
habitats. However, given the general character
(both in habitat and diet) of most of the ardeids,
they showed a high occurrence frequency. In the
same way, based on the total density values, no
pattern was found regarding habitat use. Among
the sites with the highest density were: small sites
(Tunas de Zaza and Jobabito); large sites (Los
Palacios y Canales Handbana); sites with pre-
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dominance of freshwater habitats (Canales
Hanébana) and sites with predominance of saline
and hypersaline habitats (Tunas de Zaza, Mango,
Los Palacios).

The two bitterns were the less frequent and abun-
dant species. They restricted their typical habitat
to grasslands, rice fields and swamp grasslands
(Denis et al. 2002). In addition, American Bittern
was a very rare winter resident (Garrido and
Kirkconnell 2010). Although the sampling time
was not optimal for the monitoring of Black-
crowned Night-Heron, due to their nocturnal
habits (Kushlan and Hancock 2005), the species
showed a high frequency of occurrence. It is like-
ly that these observations were made in the early
hours of the day when the individuals were re-
turning to their roosting sites.

Given the bimodal residency category of all
ardeids (except the American Bittern) in Cuba,
species density was expected to vary; but not the
species richness. Within the sites, the variation in
species richness among periods was only two
species. Meanwhile, the differences in density
indicated that there was a seasonal variation in
the use of the wetlands, likely due to resources
available for feeding and breeding, i.e. some sites
can be used for both feeding and reproduction,
and others only for feeding. Punta Caribe,
Canales Handbana and Jobabito are sites where
breeding colonies were registered within the
sampled area (S. Aguilar, unpublished data).
Some species, like Green Heron in Canales
Handbana, increase their proportional abundance
during the summer residence which corresponds
to the breeding period of the ardeids. In sites used
only for feeding like Las Salinas and Guanaha-
cabibes, the density of birds may decrease during
the reproductive season, when waterbirds should
be feeding at sites closest to their breeding
colony. But, in turn, populations at these feeding
sites may increase in number during autumnal
migration when birds return from the breeding



sites in others parts of Cuba and the North Amer-
ican mainland.

It is also well known that water depth is one of
the most important factors that affect habitat use
in ardeids (Strong et al. 1997, Bancroft et al.
2002, Raposa et al. 2009, Lantz et al. 2011).
Specifically in this group, the access to habitat
for foraging is limited by leg length. In general,
hydrological conditions within the natural wet-
lands are influenced by tidal cycle, rainfall, and/
or wind action. It is likely that at certain times of
the year, some of the wetland sites did not have
adequate conditions for ardeids, either because of
elevated water depth or because they were dry.
Although water depth has been described by sev-
eral researchers as a determinant in the use of
habitat by waterbirds, little is known in Cuba
about the magnitude of its influence.

Snowy Egret was one of the species that showed
higher contributions in most locations and peri-
ods of study. In Cuba, Snowy Egret is widely dis-
tributed and is known to consume a wide variety
of prey (Denis et al. 2002, Denis and Jiménez
2009). It is also considered the most social,
commonly found in flocks (Caldwell 1981, Mas-
ter 1992, Kushlan and Hancock 2005). All these
elements could explain why this species showed
a high contribution in almost all the 10 wetlands.

Other species with interesting results were Cattle
Egret, Reddish Egret and Great Egret. Within the
ardeids, Cattle Egret is among the most abundant
species in North America with a widespread dis-
tribution (Kushlan and Hancock 2005). The
species was first recorded in Cuba in the 1950s,
and since then, it has gradually become an abun-
dant in natural and anthropic wetlands mainly
agroecosystems (Denis ef al. 2002). Its high val-
ues of proportional abundance in Canales
Hanabana, Tunas de Zaza and Leonero are relat-
ed to the proximity of the study area of each wet-
land to agricultural areas.
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Reddish Egret is a coastal marine species that
rarely uses interior areas (Kushlan and Hancock
2005). Despite it’s relatively high frequency of
occurrence, only it showed high proportional
abundance values in Las Salinas and La Zanja.
Both of these wetlands include extensive areas of
coastal lagoons that are used by Reddish Egrets
to forage; they are also sites where breeding
colonies have been identified in nearby areas
(Gonzalez et al. 2016).

The high values of Great Egret during fall migra-
tion may be due to the incorporation of migratory
populations, or by populations returning from
their breeding sites and their recruitment. So far
it is unknown what percentage of the population
of each heron species is in one or another catego-
ry (migratory population or resident population).
Further studies are needed in this regard through
the monitoring of individually banded birds.
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