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Abstract: We report diversity data and ecological aspects
(richness, abundance and guilds) of bat assemblages in the
Esteros del Iberá. We sampled four sites at Reserva Natural
Don Luis, with an effort of 75 nights, 256 nets and 12 harp
traps over six years. We made a species accumulation
curve, Whittaker diagram, and calculated inventory
completeness. A complete inventory for the area included
471 individuals belonging to 14 species of Phyllostomidae,
Vespertilionidae, and Molossidae families. Insectivorous
guilds present the greatest richness and abundance.
Esteros del Iberá shelters a diversity of guilds, one threat-
ened species, and a new bat record for the region.
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The Esteros del Iberá include one of the most extensive and
important wetlands of South America. Located in the north-
central portion of Corrientes Province, Argentina, the Iberá
macrosystem has an area of ∼12,000 km2, where complex
ecological and human interrelations converge (Neiff 2004).
These wetlands are characterized by high biological di-
versity, which includes several threatened species of ver-
tebrates (Álvarez 2003; Giraudo et al. 2006). This
biodiversity includes a chiropterofauna of 23 species,

representing ∼ca. 34% of the known bat species for
Argentina (67 spp.) and 70% of those present in the prov-
ince (34 spp.) (cf. Argoitia et al. 2021; Barquez et al. 2020;
Collett and D’Occhio 2020). Four of these species are
considered threatened (Carollia perspicillata, Platyrrhinus
lineatus, Myotis ruber, and Myotis simus), with restricted
distributions in Argentina and poorly studied populations
in this country. Many aspects related to the natural history
and the structure of thebat assemblages are unknown in the
region, because the inventories are limited to a few (some-
times historical) records from scattered localities (Argoitia
et al. 2019; Barquez et al. 1999; Fabri et al. 2003; Idoeta et al.
2011; Pardiñas et al. 2005; Pavé and Giraudo 2014).

Bats have suffered from multiple causes of mortality
and disturbances from anthropogenic origin, and their
populations have declined worldwide (O’Shea et al. 2016).
Around 80% of the world’s wetlands were lost in the last
two centuries due to land transformations for human use
(Van Asselen et al. 2013). In recent decades, the Esteros del
Iberá have faced several threats, such as the substitution of
native environments by monocultures (e.g., pine, euca-
lyptus and rice fields), a constant increase in livestock
production with uncontrolled burning of the grassland,
and inappropriate exploitation by tourists (Álvarez 2003;
Giraudo et al. 2006; Neiff 2004;Neiff andPoi deNeiff 2006).
Bats can be considered important bioindicators due to their
quick responses to environmental change (Fenton et al.
1992; Jones et al. 2009; Medellín et al. 2000). In addition,
studies providing information about bat assemblage pat-
terns increase the knowledge of the state of natural eco-
systems and have important implications for conservation
(Meyer and Kalko 2008). The degradation of the Esteros del
Iberá wetlands makes it increasingly urgent and important
to characterize the community structure of bats to assess
the ecological impact of these changes.

The objective of this study was to inventory and char-
acterize the bat assemblage structure of the Esteros del
Iberá, one of the least known ecosystems in southern South
America (Neiff 2004). We provide information about spe-
cies diversity and abundances, and trophic guilds for
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Reserva Natural Don Luis (RNDL), discussing some
ecological and conservational issues of this assemblage.

The 1600 ha RNDL is located in Cambyretá, Ituzaingó
Department, Corrientes Province, inside the Provincial Park
of Iberá, Argentina (27° 51′ 27.2″ S, 56° 54′ 22.4″ W)
(Figure 1A). We selected four forest patches identified as:
Monte Grande (MG), Monte Mono (MM), Monte Casa (MC),
and Monte Sur (MS) for the sampling (Figure 1B). The land-
scape is dominated by wetlands and grasslands, including
sandy hills covered mainly by grasses, such as Andropogon
lateralis and Elionurusmuticus, interconnectedwith shallow
lagoons and alternated with hydrophilic forest patches
(Carnevali 2003). The climate in the region is subtropical,
with mean annual precipitations and temperatures of 1200–
1800 mm and 21–22 °C, respectively (Neiff 2004).

The area was sampled through 32 sessions in different
months and sites during six consecutive years: December
2015 (1 in MC); February to April, June, August, November
and December 2016 (7 in MC); February to April, August
and October to December 2017 (5 in MC and MS, 3 in MG);
February to May and September to December 2018 (7 in MC
and MS, 2 in MG); February to April and September to
November 2019 (3 in MC and MS, 3 in MG); and February
2020 (1 in MC). The samplings had a duration of one to four
nights each time,we used three or fourmist nets (12× 2.4m,

12 × 4.8m, 6 × 2.4m, 9 × 2.4m and 12 × 7.2; with a sizemesh
of 14 × 14 mm) and one harp trap. These were opened at
sunset, kept active for 4 h, and checked at intervals of
20 min. Their locations were selected along potential flight
paths (e.g., edges and clearings of forest patches, near to
human constructions close to water or to potential roosts)
(Kunz et al. 2009).

Each captured bat was identified using the keys of
Barquez and Díaz (2009) and Díaz et al. (2016). To avoid
overestimation in captures, each released individual was
marked with a furclip on its dorsal side. Some individuals
were photographed (see Appendix I). All bats were
handled in accordance with the protocols of The Bat
Workers Manual 3 (Mitchell-Jones and McLeish 2004).
Species richness (S) and abundancewere calculated for the
entire area and relative abundance was expressed as the
percentages of individuals of each species with respect to
the total number of individuals present per site. To eval-
uate the representativeness of the inventory, a species
accumulation curve was made based on the richness of the
entire area. The sampling effort was considered to be
the total number of nights with occurrence data in the traps
(75 nights with 256 nets and 12 harp trap for the entire area
[45 in MC, 22 in MS 1 in MM and 8 in MG]). We built a matrix
of presence/absence, calculating the completeness of the

Figure 1: Map of Reserva Natural Don Luis, Corrientes, Argentina. (A) Location point. (B) General satellite image of the sampled area. MC,
Monte Casa; MS, Monte Sur; MG, Monte Grande; and MM, Monte Mono.
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inventory through a non-parametric estimator (Bootstrap)
for incidence data. This estimator is based in the proportion
of sampling units containing each species (Moreno 2001).
The samples were randomized 1000 times to eliminate the
influence of the order in which the data was taken (Colwell
and Coddington 1994). The degree of completeness of the
inventory was considered to be the percentage of species
observed in relation to the number of species predicted by
the richness estimator. A Whittaker diagram (dominance)
was made, listing the species in decreasing order of
abundance for the total area (Smith and Wilson 1996). All
analyses were made in R Version 3.6.2, using the following
function and packages: accumresult in BiodiversityR
(Kindt and Coe 2005) for the species accumulation curve,
specpool in vegan (Oksanen et al. 2019) for diversity esti-
mator, and ggplot in ggplot2 (Wickham 2016) for graphic
visualization.

Trophic guilds were assigned following the criterion
proposed by Idoeta (2018) and Sánchez (2016), based on
diet, foraging habitat, and type of flight of each species.
The conservation status of each species was taken from
Categorization ofMammals inArgentina, according to their
risk of extinction (Ministerio de Ambiente y Desarrollo
Sustentable de la Nación and Sociedad Argentina para el
Estudio de los Mamíferos 2019; digital version at: http://
cma.sarem.org.ar).

We captured 471 individuals, belonging to 14 species
(S) and nine genera included in three families: Phyllosto-
midae (3), Vespertilionidae (6), andMolossidae (5). Most of
the species co-occurred at two or all sites. A total of 242
individuals were captured at MC (S = 11), 118 at MS (S = 13),
4 at MM (S = 2) and 107 at MG (S = 11) (Table 1). Eumops
patagonicus and Eptesicus furinalis accounted for about
half (42%) of the total captures (Figure 2A).

The species accumulation curve shows an asymptote
for the data set (i.e., all grouped sites), indicating the high
degree of representativeness of the sampled assemblage in
our study area (Figure 2B). According to the Bootstrap
estimator, inventory completeness reached high levels of
90% (Obs = 14/Exp = 15, with a 0.7 of standard deviation).

Trophic guildswere representedby five categorieswith
different richness (S) and abundance (%): aerial insectiv-
orous: of uncluttered space (S = 6, 34.1%), of background-
cluttered space (S = 1, 11.7%), and of highly cluttered space
(S = 4, 38.5%); frugivorous: of highly cluttered space/
gleaning/understory (S = 2, 7.0%) and hematophagous: of
highly cluttered space/gleaning (S = 1, 8.7%) (Figure 3).
Guild structure was different among the sites. Five were
present inMS andMG, four inMC, and two inMM, but none
of the guilds could be considered exclusive to one site.

The 14 bat species recorded in RNDL, represent 61% of
the region’s diversity. This species richness almost doubles

Table : Bat species for the Reserva Natural Don Luis, Corrientes, Argentina.

Family/species MC MS MG MM Tg

Phyllostomidae
Desmodus rotundus  (.)  (.)  (.) – H
Sturnira lilium –  (.)  (.) – F
Platyrrhinus lineatus –  (.) – – F
Vespertilionidae
Myotis nigricans  (.)  (.)  (.) – IHCA
Myotis riparius  (.)  (.)  (.) – IHCA
Dasypterus ega –  (.)  (.) – IBUnA
Lasiurus blossevillii  (.)  (.)  (.) – IBUnA
Eptesicus cf. brasiliensis  (.)  (.) – – IHCA
Eptesicus furinalis  (.)  (.)  (.)  () IHCA
Molossidae
Eumops bonariensis  (.)  (.)  (.) – IBUnA
Eumops patagonicus  (.)  (.)  (.)  () IBUnA
Molossops temminckii  (.)  (.)  (.) – IBCA
Molossus rufus  (.)  (.)  (.) – IBUnA
Tadarida brasiliensis  (.) – – – IBUnA

Total    

Richness (S)    

Number of individuals, relative abundance (in%) per site, and trophic guilds are indicated.MC,Monte Casa;MS,Monte Sur;MG,MonteGrande;
and MM, Monte Mono. Tg, trophic guilds: insectivorous: IBUnA, uncluttered space/aerial; IIHCA, highly cluttered space/aerial; IBCA,
background-cluttered space/aerial; frugivorous: F, highly cluttered space/gleaning/understory and hematophagous: H, highly cluttered space/
gleaning.
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previous findings for the ecoregion, in which the most
sampled localities (n = 15) had less than 6–8 species each
(see Fabri et al. 2003). The occurrence of one individual of
Tadarida brasiliensis represents the first record in Cor-
rientes, increasing the regional number of bats to 35 spe-
cies. We added a previously unknown region for this
widely distributed species, which had been poorly

recorded in the northeast of Argentina. In addition, this
area represents a refuge for P. lineatus recently considered
Near Threatened (NT) for Argentina (Sánchez and San-
doval 2019). This species has a restricted distribution in the
country (Barquez et al. 2020; Idoeta et al. 2010). E. pata-
gonicus and E. furinalis were placed at the highest position
in the abundance diagram, standing out as dominant in
most of the studied forest patches (22.5 and 19.5%). The
remaining species presented lower abundances, which is a
characteristic pattern of tropical bat assemblages, where a
few species are dominant and several others appear with
lower abundance values (Chávez and Ceballos 2001;
Medellín 1993; Rex et al. 2008; Sáenz et al. 2017; Sánchez
2016). Most of these rare species are those that are the most
susceptible to habitat disturbance and local extinction
(Turner 1996). The dominance of molossids and ves-
pertilionids, shows how Neotropical bat assemblages shift
in the southern end of their distribution range, since
further north, in the tropical areas, most assemblages are
dominated by phyllostomid bats. Further studies,
including the use of acousticmonitoring could increase the
number of recorded species, especially for those taxa that
can avoid traditional mist nets used for samplings (MacS-
winey et al. 2008).

The structure of RNDL trophic categories showed
that insectivorous bats dominated the assemblages in
terms of species and individuals. The overlap of more
than one species in the same guild can be understood as a
greater availability of resources or an increase in the
specialization of foraging strategies (e.g. altitude of
flights, size of the prey and time of activity) (Patterson
et al. 2003). This situation could be related to the abun-
dance and diversity of the arthropods in the region (Bar

Figure 3: Representation of the five trophic guilds present in the
Reserva Natural Don Luis, Corrientes, Argentina. Insectivorous:
IBUnA, uncluttered space/aerial; IHCA, highly cluttered space/
aerial; IBCA, background-cluttered space/aerial; frugivorous: F,
highly cluttered space/gleaning/understory and hematophagous:
H, highly cluttered space/gleaning. The grey bar is the percentage of
species represented by each trophic guild and black bar is the
percentage of individuals.

Figure 2: Structure of bat assemblage for Reserva Natural Don Luis, Corrientes, Argentina. (A) Bat species accumulation curve. The grey area
corresponds to the standarddeviation. (B) Abundanceof eachspecies. Epa,Eumopspatagonicus; Epf,Eptesicus furinalis;Myn,Myotis nigricans;
Mte,Molossops temminckii; Dro, Desmodus rotundus; Myr,Myotis riparius; Sli, Sturnira lilium; Mru,Molossus rufus; Ebo, Eumops bonariensis;
Lab, Lasiurus blossevillii; Dae, Dasypterus ega; Ebr, Eptesicus cf. brasiliensis; Tab, Tadarida brasiliensis; and Pli, Platyrrhinus lineatus.
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et al. 2005). The guild with the highest species richness
and abundance was the uncluttered spaces guild
(IBUnA) (i.e., Dasypterus ega, Lasiurus blossevillii,
Eumops bonariensis, E. patagonicus,Molossus rufus, and
T. brasiliensis), corresponding to the dominant land-
scape of open grassland across this region. However,
some of these species have low abundances (i.e. <2%),
and consequently their competition for resources may be
ecologically negligible. An analysis of bat’s diets and
morphological adaptations to environmental variables
would confirm whether these differences translate into a
real food resource partitioning.

The high abundance of all insectivorous guilds in MC
could be related to the greater sampling effort at this site,
and to the fact that near constructions provide refuge for
large colonies ofMolossops temminckii and E. patagonicus.
The absence of frugivorous species in this site could be
related to a limited availability of food resources or other
aspects that should be better evaluated. The abundance of
Desmodus rotundus in MS and MG (33.4%), is related to the
presence of roosts. The limited presence of different guilds
in MM could be related to the reduced sampling effort
carried out on this site.

Bat richness and activity are strongly associated with
water availability (Korine et al. 2016; McCain 2007),
indicating the extreme importance of wetlands for main-
tenance of bat diversity (Salvarina 2016). Nonetheless,
little is known about the importance of wetland systems
and bat assemblages in South America (Alho et al. 2011;
Fischer et al. 2018). We found that the importance of this
type ecosystem in Argentina is evident, not only in the
number of bat species, but also in the various habitats
and trophic guilds that they occupy, including different
degrees of specialization. We can say that this wetland
provides roosts, and food resources, for many bat species.
This scenario emphasizes the need to preserve wetlands
for bat conservation in the region.
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