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ABSTRACT
Freshwater microcrustaceans of Hispaniola: new records and potential as biological control agents

Some species of freshwater microcrustaceans have been widely used for biological control of mosquito larval populations. These
zooplankton communities play an important role against some species of mosquitoes by exerting competitive pressure or preda-
tion. However, zooplankters are scarcely studied in many Caribbean islands such as Hispaniola. The goal of this study was to im-
prove the knowledge of these microcrustaceans in order to better understand the biodiversity and ecology of this Antillean Island.
Samples of zooplankton were taken from 28 ponds in the northern Dominican Republic during 2020. The total richness of micro-
crustaceans was 25 species, comprising 17 copepods and 8§ cladocerans. Most of the collected species were previously described
for the island, and some of them are registered as potential biological controllers of mosquito larvae populations. Five genera
(including 6 species) of microcrustaceans that inhabit the ponds are recorded for the first time for Hispaniola: Simocephalus
Schoedler, 1858; Pleuroxus Baird, 1853; Ilyocryptus G.O. Sars, 1861; Apocyclops Lindberg, 1942; and Diacyclops Kiefer,
1927. Here, we discuss these new findings in relation to the competitive and/or predatory potential of these species against
mosquito larvae. The present study improves the knowledge of biodiversity in ponds in the Dominican Republic.
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RESUMEN
Microcrustdaceos dulceacuicolas de La Hispaniola: nuevos registros y potencial como agentes de control biologico

Algunas especies de microcrustdaceos dulceacuicolas se han utilizado ampliamente para el control biolégico de poblacio-
nes de larvas de mosquitos. Estas comunidades de zooplancton desemperian un importante papel contra algunas especies
de mosquitos ejerciendo presion competitiva o depredacion. Sin embargo, el zooplancton esta escasamente estudiado en
muchas islas del Caribe, como La Hispaniola. El objetivo de este estudio fue mejorar el conocimiento de estos microcrus-
taceos para comprender mejor la biodiversidad y la ecologia de esta isla antillana. Se tomaron muestras de zooplancton
en 28 charcas del norte de la Republica Dominicana, durante el aiio 2020. La riqueza total de microcrustdceos fue de 25
especies, que incluyeron 17 copépodos y 8 cladoceros. La mayoria de las especies capturadas fueron descritas previamente
para la isla, y algunas de ellas estan registradas como potenciales controladores biologicos de las poblaciones de larvas de
mosquitos. Se aportan por primera vez 5 géneros (incluyendo 6 especies) de microcrustaceos que habitan en las lagunas de
La Hispaniola: Simocephalus Schoedler, 1858, Pleuroxus Baird, 1853, Ilyocryptus G.O. Sars, 1861; Apocyclops Lindberg,
1942; y Diacyclops Kiefer, 1927. Se discuten estos nuevos hallazgos en relacion con el potencial competitivo y/o depredador
de estas especies contra las larvas de mosquitos. El presente estudio contribuye a mejorar el conocimiento de la biodiver-
sidad en las charcas de Republica Dominicana.

Palabras clave: charcas, zooplancton, mosquitos, Republica Dominicana, Antillas
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INTRODUCTION

For decades, the number of different types of wa-
ter bodies has been dramatically reduced world-
wide in order to diminish the organisms which are
vectors of pathogens that cause diseases such as
malaria (Le Prince, 1915), by far the most lethal
vector-borne disease in humans (Franklinos et
al., 2019). Ponds, lagoons, and wetlands were
frequently desiccated due to their role as sources
of mosquitoes that can transmit diverse patho-
gens of medical and veterinary interest (Carlson
et al., 2004; Malan et al., 2009). Trying to couple
aquatic biodiversity protection with the control of
vector populations, some non-harmful techniques
such as biological control methods have been ap-
plied to different water bodies.

One of these methods is the use of microcru-
staceans of the order Cyclopoida, which share
habitats with pestiferous species within the Nema-
tocera suborder (Blaustein & Chase, 2007). Nega-
tive effects from interactions such as predation be-
tween these crustaceans and mosquitoes represent
natural methods of population control (Blaustein
& Margalit, 1994; Marten & Reid, 2007; Kro-
eger et al., 2013). Cyclopoida have been widely
tested in laboratory and field experiments and are
among the most voracious predators of first and
second instars of mosquito (Diptera: Culicidae)
larvae (Kumar & Ramakrishna Rao, 2003; Mar-
ten & Bordes, 2004; Marten & Reid, 2007; Kumar
et al., 2008; Soumare & Cilek, 2011; Cuthbert et
al., 2018a, 2018b). Only large-body cyclopoids
(> 1.4 mm) from the genera Acanthocyclops Kiet-
er, 1927, Diacyclops Kiefer, 1927, Megacyclops
Kiefer, 1927, and Macrocyclops Claus, 1893,
seem to be efficient at preying on mosquito lar-
vae (Marten et al., 2004; Marten & Reid, 2007).
Other microcrustaceans that inhabit water bodies
are the Calanoida copepods, which share feeding
resources with mosquito larvae, but overall, they
are not able to prey on them (Marten & Reid,
2007). Nevertheless, Cuthbert et al. (2018) ob-
served the predatory behaviour of the freshwater
calanoid species Lovenula raynerae Suarez-Mo-
rales, Wasserman, & Dalu, 2015, on larvae of
Culex pipiens Linnaeus, 1758. Other zooplank-
ters, such as cladocerans, also share feeding habits
with mosquito larvae. The macrofilter cladoceran
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Daphnia magna Straus, 1820, has been experi-
mentally tested against mosquito establishment,
and it has been proven as a proficient inhibitor of
Cx. pipiens oviposition (Duquesne et al., 2011).
With all this ecological evidence, zooplankton
communities become an important actor against
immature stages of mosquitoes.

There is limited information about freshwa-
ter zooplankton in the continental and insular
Caribbean. The main efforts have been focused in
south-eastern Mexico (e.g. Cervantes-Martinez
& Gutiérrez-Aguirre, 2015; Gutiérrez-Aguirre &
Cervantes-Martinez, 2016; Cervantes-Martinez et
al., 2018) or, more recently, in Costa Rica (Galvez
et al., 2020, 2022). However, the freshwater zoo-
plankton of the Caribbean islands is still poorly
studied or the information is outdated (e.g. Collado
etal., 1984), except in Cuba (Menéndez Diaz et al.,
2004; Fimia-Duarte et al., 2016a, 2016b). In His-
paniola, Perez-Gelabert (2020) provides the latest
checklist for zooplankton, including 24 species of
the suborder Cladocera (only 3 species of the fam-
ily Daphniidae), 4 species of the order Calanoida,
and 31 species of the order Cyclopoida. Neverthe-
less, it is expected that biodiversity is greater, as
the previous studies were carried out only in coast-
al brackish lakes in Haiti (Collado et al., 1984), and
in bryophytes (Acosta-Mercado et al., 2012).

Highlighting the predatory and competitive
potential of this group of organisms, it is key to
explore the regional richness, densities, and dis-
tribution of zooplankters throughout unexplored
territories, where water systems are frequently
threatened and disregarded. Therefore, different
ponds in the Dominican Republic were sampled
for microcrustaceans in order to identify potential
species for biological control of mosquitoes (via
predation or competition).

METHODS
Study area

The study was carried out in the Cibao Valley in
the northern Dominican Republic (Fig. 1). It ex-
tends about 235 km, from Manzanillo Bay (Mon-
te Cristi Province, bordering Haiti) in the west to
Samana Bay (Samana Province) in the east. The
mountain ranges of the Cordillera Septentrional
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Figure 1. Location of ponds in the study area of Hispaniola. Localizacion de las charcas en la zona de estudio en La Hispaniola.

and the rugged Cordillera Central bound the Ci-
bao Valley on the north and south, respectively. It
has two climatic zones: the drier western section,
traversed by the Yaque del Norte River, which
includes savanna vegetation with patches of low,
thorny bushes, and the east, watered by the Yuna
River, which is the humid and fertile La Vega re-
gion. Cibao Valley is the main agricultural area
of the Dominican Republic: the main crops are
wheat, rice, bananas, coffee, tobacco, cacao, and
corn. Additionally, there are multiple ecosystems
that host important biodiversity in this Caribbean
region that comprises a wide altitudinal range
(0-3098 m a.s.l.) (The World Bank, 2022).

Zooplankton sampling and identification

The water environment of the Cibao is complex
and includes many types of lentic water bodies,
such as ditches, seeps, ponds, lagoons, seasonal
pools, basin marshes, and lakes, among others.
The study was focused on ponds, which are a type
of small, shallow water body (< 10 ha and < 8 m
depth) (Grillas et al., 2004), overall formed by in-
termittent hydroperiods (ephemeral, seasonal, or
yearly). Sampling sites were selected by search-
ing on Google Earth followed by a field survey.
The final selection of sites was determined by

the verification of the state of the water body (in
some cases, it could be dry or non-existent) and
its accessibility (Fig. 1).

The study included copepods (Crustacea:
Maxillopoda) and cladocerans (Crustacea: Bran-
chiopoda) because they have been rarely inves-
tigated in this country, as shown by the scarci-
ty of references in the most recent checklists of
Hispaniola (Perez-Gelabert, 2020). Zooplankton
qualitative samples were taken with a hand-net of
105 wm mesh size covering most of the possible
microhabitats in 28 accessible ponds (DP1-DP28)
of the Cibao Valley between the end of October
and the second half of November 2020. Sam-
ples were immediately fixed and preserved with
70 % ethyl alcohol. At each sampling point, we
recorded the geographical coordinates (WGS84).
In addition, we measured the temperature (°C),
conductivity (LS/cm), and pH of the water using
a portable multiparameter HM DIGITAL® EC-3
equipment at each location. We also measured the
depth (cm) of each water body.

Organisms were first identified with a Leica
M205C stereomicroscope and then under a Leica
DMIL LED inverted microscope. When needed,
individuals were dissected. The identification
of cladocerans (Calanoida) and copepods (Cy-
clopoida) were carried out by appropriate keys
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Figure 2. Boxplots with the environmental variables for the whole set of sampled ponds. The boundaries of the boxes indicate the 25th
and the 75th percentiles; lines within the boxes mark the median. Whiskers (error bars) indicate the 90th and 10t percentiles. Diagra-
mas de cajas con las variables ambientales para el conjunto de charcas de estudio. Los limites de las cajas indican los percentiles 25
y 75, la linea dentro de cada caja indica la mediana. Los bigotes (barras de error) indican los percentiles 90 y 10.

(Elias-Gutiérrez et al. 2008). Immature stages
of mosquitoes were identified with the key of
Gonzalez Broche (2006).

The collected material is deposited in the
Aquatic Entomology Collection, Department of
Microbiology and Ecology, University of Valen-
cia, Spain.

RESULTS AND DISCUSSION

The 28 studied ponds (Fig. 1) were shallow
(< 75 cm), freshwater (maximum conductivity
of 898 uS/cm), and slightly basic (pH of 8.0 +
0.7). The range of water temperature during the
samplings was between 20.2 and 33.3 °C (Fig. 2).
More information on limnological variables of
each studied pond is displayed in Supplementary
material (Available at http://www.limnetica.net/
en/limnetica).

Zooplankton richness per pond was general-
ly low (average of 2.1 + 1.2 species). The rich-
est ponds were DP8 and DP17, containing five
species (Table 1). No species appeared in all
ponds, but some organisms (i.e. the copepo-
dites of cyclopoids) were frequently detected in
13 of the 28 ponds. Also, the calanoid copepod
Arctodiaptomus dorsalis (Marsh, 1907) and its
juveniles were common. The remaining species
appeared at low frequencies (< 5 ponds). This
low richness was also observed by Collado
et al. (1984) on the island. The previous au-
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thors described 23 cyclopoid species and 18
cladoceran species collected in one sampling
campaign from around 20 water bodies distrib-
uted throughout the Dominican Republic and
Haiti. Six species of organisms that appeared
in our sampling campaign (four cyclopoids:
Macrocyclops albidus (Jurine, 1820), Ectocyclops
phaleratus (Koch, 1838), Mesocyclops longisetus
(Thiébaud, 1912), Thermocyclops oithonoides
(Sars G.0O., 1863); two cladocerans: Ceriodaphnia
cornuta (Sars, 1885) and Moinodaphnia macleayi
(King, 1853) were cited 36 years ago. Neverthe-
less, common cladoceran species from the genera
Chydorus Leach, 1816, or Diaphanosoma Fish-
er, 1850, which were described for Haitian water
bodies, were not present in the studied ponds. On
the other hand, well-distributed species such as
the calanoid copepod A. dorsalis, which was very
frequent in Cuba (Smith & Fernando, 1978), were
also absent in Collado et al. (1984). A scarcity of
Branchiopoda was also recently recorded in other
Caribbean islands such as St. Maarten (Soesber-
gen & Sinkeldam, 2019). It is interesting to note
that our study only shares one Cyclopoida species
(Ectocyclops phaleratus) with Acosta-Mercado et
al. (2012), but the latter focused on zooplankton
communities inhabiting bryophytes.

The total number of microcrustacean taxa
recorded in the ponds was 25, including 16 cy-
clopoid species, one calanoid species, and 8 cla-
doceran species (Table 1). Six species were never
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described before for Hispaniola, and five of them
were also new genera not previously cited. It is
reasonable to think that the number of new taxa
could be even higher, as some organisms were re-
corded in low numbers, and it was not possible
to identify some of them at the species level (e.g.
4 unidentified cyclopids). The rest of the iden-
tified taxa were included in the recent checklist
of Perez-Gelabert (2020). Therefore, more sam-
plings at other hydroperiod moments could help
to collect more specimens to confirm the contri-
butions recorded in this study.

Regarding cladocerans, 3 new genera were
new records for the island: Simocephalus Schoe-
dler, 1858 (S. mixtus Sars, 1903), Ilyocryptus
G.O. Sars, 1861 (/. spinifer Herrick, 1882), and
Pleuroxus Baird, 1853 (Picripleuroxus Frey,
1993) (P. quasidenticulatus Smirnov, 1996).

Simocephalus (S. mixtus): According to Kotov

et al. (2019), the genus Simocephalus (Daphnii-
dae family) contains 24 species. It has a relatively
large body size and a cosmopolitan distribution,
like cladocerans from the genus Daphnia O.F.
Miiller, 1785. Simocephalus mixtus shares simi-
lar size and feeding habits with its congener S.
vetulus (O.F. Miiller, 1776) (2.7 mm size). Both
species have been frequently mistaken, as they
only differ in two morphological traits: S. mixtus
has a larger prominence in the posterior end of
its valve and a deeper depression on the ventral
margin of its head (Elias-Gutiérrez et al., 2008).
In addition, the presence of hybrids is common in
this genus (Hann, 1987), which complicates their
correct identification at the species level. Collado
et al. (1984) collected S. vetulus in Cuba and Ja-
maica, but it has never been reported in Hispan-
iola (Perez-Gelabert, 2020). On the other hand,
the presence of S. mixtus was recently recorded

Figure 3. Pictures of some of the new species found on Hispaniola island. (a) Female of Simocephalus mixtus at 4x magnification,
(b) detail of postabdomen in S. mixtus at 20x magnification, (c) female of Picripleuroxus quasidenticulatus at 4x magnification, and
(d) detail of denticles in P. quasidenticulatus at 20x magnification. Circles in (c) and (d) denote the denticles in the posterior-ventral
angle of the carapace valve. Fotografias de algunas de las nuevas especies encontradas para la isla La Hispaniola. (a) Hembra de
Simocephalus mixtus a 4 x aumentos (b) detalle del postabdomen de S. mixtus a 20x aumentos, (c) hembra de Picripleuroxus quasi-
denticulatus a 4 x aumentos, y (d) detalle de los denticulos de P. quasidenticulatus a 20 x aumentos. Los circulos en (c) y (d) enmarcan

los denticulos de la zona ventral posterior de las valvas.

Limnetica, 43(1): 75-88 (2024)
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in south-eastern Mexico (Elias-Gutiérrez et al.,
2001) and was commonly found in ponds in Cos-
ta Rica and Nicaragua (Galvez, personal commu-
nication). In our samples, five parthenogenetic fe-
males (Fig. 3a, 3b) were collected coexisting with
another planktonic species from the same family
(i.e. C. cornuta).

Ilyocryptus (I. spinifer): The genus Ilyocryptus
has a worldwide distribution (Kotov et al., 2019).
It is the only representative of the Ilyocryptidae
family and includes 38 species. This genus is
characterized by antennules with two segments
and a group of long plumose setae located at the
bottom margin of the carapace valve. Most of the
species within this genus do not discard the old,
moulted valves, which can be perceived as con-
centric lines. 1. spinifer was found in five ponds
in our study area (containing between one and 26
individual parthenogenetic females). Our speci-
mens did not exhibit concentric lines, which is the
main diagnostic characteristic used to separate /.
agilis from I. spinifier Kurz, 1878 (Elias-Gutiér-
rez et al., 2008). However, unlike in the common
1. sordidus (Liévin, 1848), the antennule in our
collected individuals was 8-10 times longer than
it was wide, which is characteristic of . spinifer.
A worldwide study of morphology confirmed that
this species is Neotropical (Kotov & Dumont,
2000). Consequently, this species has been record-
ed in several countries of Central and South Amer-
ica and the Caribbean (Collado et al., 1984; Kotov
& Dumont, 2000; Elias-Gutiérrez et al., 2008; El-
moor Loureiro, 1997). Moreover, 1. spinifer was
collected from seven of the 18 Caribbean islands
analysed, except in Hispaniola (Acosta-Mercado
et al., 2012). Generally, members of this genus in-
habit the benthonic part of water bodies as they
collect small particles at the bottom sediments or
from submerged plants (Fryer, 1974).

Pleuroxus subgenus Picripleuroxus [P. (Picri-
pleuroxus) quasidenticulatus]: This is considered
one of the most difficult genera to determine at
the species level (Smirnov et al., 2006), as it com-
prises a group of sibling species that can be only
separated based on ephippial morphologies of fe-
males or males (Sinev & Sanoamuang, 2013). In
fact, there are numerous discrepancies between
taxonomists about how to split Pleuroxus into the
subgenus Picripleuroxus (Smirnov et al., 2006),

which would include eight species (Kotov et al.,
2019). Some taxonomic studies have shown that
differences among both subgenera are due to tho-
racic limbs (Chiambeng & Dumont, 2004) and/
or the body shape, which is more elongated in
Picripleuroxus. Most of the species of both sub-
genera present one or several denticles in the pos-
terior-ventral angle of the carapace valve (also the
third subgenus Tylopleuroxus Frey, 1993). Our
single collected specimen had two denticles (Fig.
3c) and was a parthenogenetic female. It seems
clear that the two denticles in the carapace were
pointing towards the rear of the animal (Fig. 3d),
which is a morphological trait that contrasts with
P. denticulatus Birge, 1879 (Elias-Gutiérrez et al.,
2008). Moreover, our described specimen present-
ed a straight dorsal margin of the postabdomen
with numerous anal teeth, many of which were
double, differing from P. denticulatus, which has
larger clustered anal teeth in the dorsal distal mar-
gin of the postabdomen (Bledzki & Rybak, 2016).
Neither Collado et al. (1984) nor Acosta-Mercado
et al. (2012) found either of the two subgenera
in the Caribbean islands, while Elias-Gutiérrez
et al. (2008) recorded them in some locations of
Mexico and Galvez et al. (2020) recorded anoth-
er species, P. varidentatus Frey, 1993, in ponds
from Nicaragua and Costa Rica. In order to reach
a more accurate identification of this species,
more individuals should be sampled. Smirnov
et al. (2006) suggested that new genetic studies
for this genus are needed for the construction of
a reliable phylogenetic tree. Finally, the species
P quasidenticulatus is generally associated with
macrophytes in the littoral zones in ponds (Sinev
& Sanoamuang, 2013).

Regarding cyclopoids, 3 species belonged
to 2 newly recorded genera for the island: Apo-
cyclops Lindberg, 1942 [Apocyclops sp. and A.
cf. dimorphus (Kiefer, 1934)] and Diacyclops
Kiefer, 1927 (D. ecabensis Fiers, Ghenne, &
Suarez-Morales, 2000).

Apocyclops (Apocyclops sp. and Apocyclops
cf. dimorphus): Two species of this genus were
collected; however, only one was identified at
the species level. Apocyclops sp. was found in
five ponds located within 50 km of the centre of
the country, while A. cf. dimorphus was spotted
in one pond in the northeast. The genus Apocy-

Limnetica, 43(1): 75-88 (2024)



82 Olmo et al.

clops has a tropical distribution, but its presence
was reported in the Iberian Peninsula as a recent
colonization (Miracle et al., 2010). In fact, this
genus was not cited in the identification key for
European freshwater crustacean zooplankton
(Bledzki & Rybak, 2016). On the other hand,
the northern species 4. dengizicus (Lepeshkin,
1900) was located in Lake Siletiteniz (53 °N) in
northern Kazakhstan, the known northern limit
for this genus (Gusakov, 2011), and was recorded
by Reid et al. (2002) in North America and the
Caribbean. In the Neotropical region, 4. pan-
amensis (Marsh, 1913) is the most widespread
species of this genus (Reid, 1990; Reid et al.,
2002). It has been recorded in the Yucatan Pen-
insula, along the northern coast of South Amer-
ica, and on Caribbean islands such as Cuba and
the Lesser Antilles (Suarez-Morales et al., 2004).
The morphological trait used to determine the ge-
nus was the fifth leg, which is characterized by a
broad terminal segment with a short apical spine
and an external seta twice as long as the spine
(Elias-Gutiérrez et al., 2008). The nauplii of Ap-
ocyclops are especially indicated for the diet of
juvenile fish in aquaculture; this is why several
studies have been carried out to obtain cultures
of different species of this genus (Miracle et al.,
2010). These juveniles are normally fed with mi-
croalgal diets (Farhadian et al., 2008; Nielsen et
al., 2021); however, the feeding ecology of the
adults is still poorly known.

Diacyclops (D. cf. ecabensis): This genus is
the richest among the family Cyclopidae and is
considered to be very ubiquitous (Stoch, 2001).
Some cosmopolitan species of this genus, such
as D. bicuspidatus (Klaus, 1857) and D. biseto-
sus (Rehberg, 1880), are especially abundant in
temporary ponds (Champeau, 1966). According
to Stoch (2001), there are more than 100 species
of Diacyclops; however, wide regions of the
planet, such as Central and South America, are
underexplored, so the number of species of the
genus could be greatly underestimated. In fact,
the species D. ecabensis was described for the
first time only 22 years ago from man-made wells
in the Yucatan Peninsula (Fiers et al., 2000). Six
or more species of the genus can coexist in the
same sampling area (Stoch, 2001). A single fe-
male species was found in a pond in our study, so
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the identification must be corroborated with more
individuals of both sexes. D. ecabiensis is a small
species within the genus; the length of females
ranges from 833 to 848 um (Fiers et al., 2000),
which fits with the collected individual and con-
trasts with other species, such as D. bisetosus,
that exhibit larger size (0.84-1.50 mm) (Dussart,
1969). The fifth leg was typical for Diacyclops;
however, more individuals are needed to confirm
the species and distinguish it from other species
from the genus, such as D. pilosus Fiers, Ghenne,
& Suarez-Morales, 2000, which are broadly sim-
ilar in several morphological traits to our collect-
ed individual. As it represents a recent finding,
further studies are needed in order to better de-
fine the ecological requirements and the feeding
habits of this species.

It is well known that all the new taxa and most
of the already described species for Hispaniola
are also present in the Yucatan Peninsula, whose
water bodies have been extensively studied (Far-
hadian et al., 2008; Elias-Gutiérrez et al., 2008).
This south-eastern region of Mexico, together
with the Peninsula of Florida, is the closest con-
tinental region to the Caribbean island. It implies
that the Yucatan Peninsula would probably have
been one of the historical sources of zooplankton
propagules, which could be dispersed by anemo-
chory and zoochory and colonize the sinks as wa-
ter bodies in these islands.

Some of the zooplankton species collected
share habitats and feeding resources with mos-
quito larvae from the genera Aedes Meigen,
1818, Anopheles Meigen, 1818, Culex Linnaeus,
1758, Psorophora Robineau-Desoidy, 1827, and
Uranotaenia Lynch Arribalzaga, 1891. The total
richness of mosquitoes was 11 species. Mosquito
richness per pond was low (average of 1.4 £ 1.3
species). The richest ponds were DPS8 (coincident
with zooplankton richness), DP26 and DP28,
containing four mosquito species. No species ap-
peared in all ponds, but some species were very
frequent, such as Anopheles albimanus Wiede-
mann, 1820, and Culex nigripalpus Theobald,
1901, which were found in 6 and 8 sampling
points, respectively (Table 1).

In recent years, several studies have been
carried out on the mosquito fauna of the Cibao
region. Many of these have focused on synan-
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thropic mosquito species, which inhabit in do-
mestic environments and develop in small and
medium-sized artificial reservoirs, such as bar-
rels, buckets, drinking troughs, and tanks, among
others (Alarcon-Elbal et al., 2021). The species
that breed in such containers are Aedes aegypti
(Linnaeus, 1762) and Aedes albopictus (Skuse,
1894), which are the main vectors of arbovirus-
es such as dengue, chikungunya, and Zika in
the Americas (Alarcon-Elbal et al., 2017). Oth-
er studies have focused on the distribution and
bioecology of mosquitoes, some of them vector
species, that inhabit natural water bodies such as
ponds. Anopheles albimanus is the main vector
of malaria in the insular Caribbean, a disease that
has not yet been eradicated in Hispaniola, despite
the efforts made in recent years (Frederick et al.,
2016). This species appeared with a frequency of
21.4 % in the ponds sampled in our study. Culex
quinquefasciatus Say, 1823, which can also occur
in the domestic environment (Diéguez-Fernandez
et al., 2020), breed in ponds and is a vector of
parasitosis such as lymphatic filariasis or viruses
such as West Nile virus, both of which are present
on the island (Alarcén-Elbal et al., 2017). Other
mosquito vector species such as Aedes scapularis
(Rondani, 1848), Cx. nigripalpus, and Psorophora
confinnis (Lynch Arribalzaga, 1891), among oth-
ers, typically occur in ponds in the Dominican
Republic (Rodriguez Sosa et al., 2019; 2020).
In fact, these 3 vectors were well represented
in some of the ponds sampled cohabiting with
predatory microcrustaceans, and therefore can be
consumed by them.

All mosquito species found in the present
study had been previously reported on the island.
Culex garciai Broche, 2000 was reported for the
first time recently (Rueda et al., 2018), and it ap-
pears punctually in DP16. Other species recently
found in Hispaniola such as Culex interrogator
Dyar & Knab, 1906, and Aedes vittatus (Bigot,
1861) (Rodriguez-Sosa et al., 2020; Alarcon-El-
bal et al., 2020) were not found in the study.
Regarding the latter, this invasive alien species
prefers to breed in small-sized habitats such as
puddles, rock pools, tree holes, bamboo cups, and
even artificial containers (Diaz Martinez et al.,
2021), which would explain its absence in ponds.

Already in the 1990s, Marten et al. (2004)

easily incubated two species of larger cyclopoids
(M. longisetus and M. albidus) in the laboratory
and translocated them to discarded tires, tempo-
rary ponds, and other sites (rice fields, marshes,
and domestic containers, among others) where
mosquitoes from the genera Aedes, Culex, and
Anopheles breed, and a reduction of these mos-
quito populations was observed. Macrocyclops,
Apocyclops, and the newly cited genus, Diacy-
clops, have been described as potential organisms
to control mosquito larvae populations (Marten
et al., 2004; Marten & Reid, 2007). It would be
interesting to assess the predation potential of
the species collected, i.e. M. albidus and D. cf.
ecabensis, on mosquito larvae in laboratory trials
and under semi-natural conditions. The potential
of A. dorsalis should not be underestimated, since
successful predatory assays have been performed
with another calanoid species, L. raynerae (Cuth-
bert et al., 2018).

Among the collected cladocerans, only C. cor-
nuta, M. macleayi, and S. mixtus are planktonic,
living and feeding in the water column, as occurs
with the mosquito larvae. It could be interesting
to test the effect of these microcrustaceans on the
oviposition of mosquitoes and assess if they can
be competitors for food resources. The newly cit-
ed species S. mixtus, with a similar size to D. mag-
na, might be a potential candidate, as the latter
exert demonstrated effects on mosquito popula-
tions (Duquesne et al., 2011). The other identified
cladocerans occupy the benthonic niche in water
bodies, usually living in the bottom sediments
or in the submerged macrophytes and feeding
on organic particles and the periphytic fractions
attached to pond surfaces. Therefore, it could be
ruled out that they might have some interaction
with the populations of mosquito larvae.

Although biocontrol is a remarkable tool
against the nuisance to human populations trig-
gered by mosquitoes, the use of copepods is a
risky strategy, as it could alter the natural eco-
logical communities. In fact, introductions of
non-native zooplankton may generate not only
negative environmental damages but also eco-
nomic impacts (Walsh et al., 2016). Therefore,
to ensure behavioural efficiency of these agents,
and to avoid the introduction of non-native
species, predatory copepods should be selected
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from the local fauna (Baldacchino et al., 2017).
This biological technique could be implemented
in man-made structures such as gardening ponds,
untreated swimming pools, and residential road-
side ditches, or in artificial water holding contain-
ers in peri-domestic or domestic settings. Along
these lines, some studies have recommended us-
ing the artificial translocation of mosquito preda-
tors combined with Bacillus thuringiensis var.
israelensis (Bti) treatments (Riviere et al., 1987;
Marten et al., 2004; Marten & Reid, 2007; Dhan-
ker et al., 2014).

Unfortunately, the Dominican Republic holds
a scarce scientific production in medical and vet-
erinary entomology (Alarcon-Elbal et al., 2022).
Our research shows important findings in relation
to freshwater microcrustaceans of Hispaniola, as
we provide 6 new records of species with poten-
tial as biological predators and competitors. To
better understand the predator—prey interactions,
quantitative studies on their behaviour and feed-
ing preferences of native copepods are needed.
Consequently, and as suggested above, more local
and experimental studies are required to provide a
better understanding of the optimal native species
that can serve as promising tools for mosquito lar-
vae suppression. It is also proposed to enlarge the
zooplanktonic studies in Hispaniola, including
genetic tools such as metabarcoding studies stud-
ies, to depict the whole biodiversity in each water
body, together with taxonomic descriptions.
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