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Abstract - The diet of the Eurasian Spoonbill Platalea leucorodia is poorly documented with only the most com-
mon prey groups known, namely small fishes, amphibians, reptiles, crustaceans, molluscs, worms, leeches and
plant material. Here, three small crustaceans, Branchiopoda Triops cancriformis (Notostraca), Chirocephalus
diaphanus (Anostraca), and Cyzicus tetracerus (Spinicaudata) are documented as prey of the Eurasian Spoonbill
in a temporary wetland near the San Teodoro salt pan (Marsala, western Sicily). These observations provide a
new insight into the foraging ecology of the species, showing its extreme opportunism in targeting small prey

when feeding in a temporary wetland system.

Keywords: Triops, Notostraca, Anostraca, Spinicaudata, foraging, western Sicily

The diet of the Eurasian Spoonbill, Platalea leucoro-
dia, is poorly known (see Tab. 1). Commonly recog-
nized prey include small fishes, amphibians, reptiles,
crustaceans, clams, worms, leeches and plant ma-
terials (Cramp & Simmons 1977). However, among
crustaceans, the only prey recorded till now have
been the Malacostraca, (Procambarus clarkii, Carci-
nus maenas, Crangon crangon) and some species of
the Palaemonidae (Tinbergen 1933, Kemper 19863,
1986b, Aguilera et al. 1996, Wintermans & Wymenga
1996, Altenburg & Wymenga 1997, Veen et al. 2012,
Jouta et al 2018, Enners et al. 2020). Additionally, in
Europe, among the freshwater crustaceans, three al-
ien species, namely the Procambarus clarkii, the Or-
conectes limosus (originating from North America),
and the Macrobrachium sintangense (from south-
east Asia), have been identified as a Spoonbill’s
prey. Here, for the first time, we document that

Eurasian Spoonbills prey on tiny crustaceans living
in small temporary wetlands — a habit that suggests
an opportunistic ability of the documented birds to
benefit from the dense fauna present in such ex-
treme sites.

On the 27" of February 2017, six Eurasian Spoon-
bills in pre-breeding migration were observed feed-
ing in a temporary freshwater wetland (37°54'38"N
12°28'07"E), near the San Teodoro salt pan (Marsala,
Sicily), a site where fish fauna is clearly absent. At
the time of our observation the wetland occupied
an area of approximately fifty square meters (50
m?). However, based on the distribution of the hy-
grophilous vegetation, we estimate that the wetland
originally occupied an area of approximately one
hectare (10000 m?). After 30 minutes of surveillance
the Eurasian Spoonbills flew away providing an op-
portunity to assess their prey options in this novel
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environment. Direct observation of the fauna in the
feeding areas was performed, a method that is ar-
guably the most used (Tab 1, Kemper 1986a, 1986b,
van Wetten & Wintermans 1986a, 1986b) although
other more invasive techniques are also employed,
such as visual observations of ingested items (van
Wetten & Wintermans 1986a, 1986b) or examina-
tion of the stomach content of a dead Spoonbill (Tin-
bergen 1933). Samples of the fauna populating the
same areas where birds were feeding were imme-
diately collected with a fine-meshed aquarium net,
resulting in 12 samples. The samples were preserved
in an ethanol-water solution (90% by volume) and
identified using optical microscopy according Alonso
(1996), before being stored in the F. Marrone collec-
tion at the Department of Biological, Chemical and
Pharmaceutical Sciences and Technologies, Univer-
sity of Palermo (Italy).

The samples consisted of smalls crustaceans be-
longing to the genus Triops (N = 3), Chirocephalus
(N = 6), Cyzicus (N = 2) and 1 larva of a damselfly
Ischnura genei. Consequently, the most abundant
prey available for the Spoonbills were Branchiopoda
(i.e., crustaceans), which had likely concentrated in
the flooded area upon drought-action. The precise
composition of the crustaceans included Notostraca
Triops cancriformis (up to 70 mm in length exclud-
ing cercopods), Anostraca Chirocephalus diaphanus
(up to 42 mm in length) see Fig. 1A, and Spinicaudata
Cyzicus tetracerus (up to 20 mm in length) see Fig. 1B
(F. Marrone, pers. comm.). Importantly, much smaller
branchiopods with lengths between 1-4 mm such as
Pleuroxus letourneuxi, Coronatella elegans, Macro-
thrix hirsuticornis and Ceriodaphnia cf. quadrangula
(Anomopoda), as well as ostracods and unidentified
cyclopoid copepods (F. Marrone, personal observa-
tion), had been previously sampled in the same pond
a year earlier. This result further corroborates our
idea that a rich fauna of Branchiopoda populates the
site of our observations. Although there is no direct
evidence that the Branchiopoda have been preyed
on by the Spoonbills, they were the only possible
prey discovered in the pond during the observation
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period. Spoonbills are regularly present nearby the
observation site during migration and winter (mean
number: 30, range: 1-105 individuals between Jan
2013-May 2020, 77 pers. obs.) (lentile et al. 2020, Ze-
natello et al. 2014). However, they have never been
observed before feeding in temporary wetlands,
where other species such as Redshank Tringa tota-
nus, Great Egret Casmerodius albus, Curlew Nume-
nius arquata, Common Snipe Gallinago gallinago,
small flocks of Golden Plover Pluvialis apricaria and
Northern Lapwing Vanellus vanellus are instead com-
monly present. This is also consistent with previously
reported observations (Horvath et al. 2013). Indeed,
the presence of crustacean subphylum, specifically
of the Branchiopoda class, in the diet of some birds,
including those mentioned above, has been already
proven. Among the thirty-two waterbird species that
potentially feed on Anostraca and/or zooplankton,
the Curlew and the Common redshanks Tringa tota-
nus —the most frequent wader — are two representa-
tive examples observed in some European soda pans
(Horvath et al. 2013).

More recently, on the 26™ of March 2018, we
observed two Spoonbills, during pre-breeding mi-
gration feeding, in a temporary freshwater pond
(37°56'23"N 12°35'23"E) near the water reservoir
of Paceco (Sicily). The maximum extent of this res-
ervoir, based on the distribution of the hygrophilous
vegetation, is estimated at half a hectare (5000 m?).
The behavior of the two Spoonbills when feeding,
namely quickly skimming the water surface, suggest-
ed ingestion of small prey rather than larger animals,
such as amphibians or reptiles, which usually require
longer ingestion times (Pigniczki 2017.). This is con-
sistent with the main fauna of Branchiopoda ob-
served in this pond that, similar to the San Teodoro
salt pan, included cladocerans Daphnia magna and
Simocephalus sp., as well as ostracods and unidenti-
fied cyclopoid copepods (F. Marrone, pers. comm.).

The open question is what does influence the
Spoonbills to explore such “extreme” sites for feed-
ing? It is therefore suggested that Spoonbills, like
other predatory water birds (e.g., the Ardeidae),



exploit these extreme sites as the dense concentra-
tion of prey, even if small in size (Fasola et al. 1993,
Fasola 1994, Fasola & Cardarelli 2014, Kazantzidis
& Goutner 2005) make it a convenient feeding site.
In fact, Spoonbills have never been observed in this
temporary wetland when it has been extensively
flooded, thus indicating that the use of such fresh-
water ponds, and the predation of Branchiopoda,
can be strongly opportunistic and linked to water
levels. This explanation is also consistent with the
substantial number of observations (465 instances)
carried out over eight years (from 2013 to 2020)
which showed Spoonbills foraging almost exclusively
in tidal lagoons (Stagnone di Marsala), saltmarshes,
salt pans, and water reservoirs within the province of
Trapani (S. Surdo personal observations).

These observations clearly highlight the key role
of temporary ponds for migratory birds. Wetland

Figure 1 Chirocephalus diaphanus (A) and Cyzicus tetrace-
rus (B) sampled on the 27th of February 2017 in a tempora-
ry freshwater wetland (Photo by Alessandro Barra).

Eurasian spoonbills feeding Branchiopoda

birds such as herons, waterfowls and waders, may
indeed profit from temporary ponds for feeding on
local crustacean assemblages (Fasola 1994, Boros et
al. 2006) and for wintering or stepping stone sites
(Grillas & Roché 1997, Horvath et al. 2013, Troia et al.
2016). On the other hand, migratory birds represent
important vectors for the long-range dispersal of
the resting stages of Branchiopoda’s biota (Green
et al 2002, Figuerola et al. 2003, Incagnone et al.
2015), thus allowing them to colonize new water
catchments.

Although the Ramsar Convention (Ramsar 2002)
has recently acknowledged the importance of tem-
porary ponds, political recognition of these wetlands
as a crucial part of water environment remains elu-
sive throughout European Union (EU). The Mediter-
ranean Temporary Ponds, like those used by Spoon-
bills for opportunistic foraging, is a clear example.
Although listed as “priority habitats” in the EU
“Habitats Directive” (code 3170), the Mediterranean
Temporary Ponds are often overlooked and exposed
to perturbations and total destruction (Grillas et al.
2004, Schwartz & Jenkins 2000). A various range of
anthropogenic activities, such as intense agriculture,
land abandonment, fires, overgrazing, introduction
of exotic species and climate changes, (Grillas et al.
2004, Zacharias et al. 2007) has resulted in a large
percentage of the Mediterranean Temporary Ponds
disappearing in recent years (Marrone & Mura 2006,
Marrone et al 2006, Naselli Flores & Marrone 2019,
Rhazi et al. 2012).

The relevance of temporary water ponds is even
more evident under the climate change scenario we
are facing; the optimal foraging habitat for wetland
birds could disappear, forcing them to look for alter-
native areas such as the Mediterranean Temporary
Ponds that, as our observations clearly indicate,
might provide new/alternative food resources. As
such, the fragile ecosystem of the wetlands should
be preserved and protected against anthropogenic
activities. In this regard, we hope that in the near fu-
ture the temporary water ponds of this work might
become a protected natural area.
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Table 1. Summary of studies analyzing diet of Eurasian spoonbill Platalea leucorodia

Type Class or Order Family Prey” Based on Reference
Fishes  Pleuronectiformes  Pleuronectidae Pleuronectes platessa Regurgitates Jouta et al. 2018
Pleuronectidae Isotope tracers El-Hacen 2014
Platichthys flesus Faecal material Veen et al. 2012
Bothidae Bothidae Faecal material Veen et al. 2012
Percidae Percidae Isotope tracers El-Hacen 2014
Soleidae Solea sp., Microchirus Regurgitates, Aguilera et al. 1996, Veen
sp., Solea senegalensis, Stomach contents, etal. 2012
Faecal material
Gobiiformes Gobiidae Pomatoschistus Regurgitates Jouta et al. 2018; Enners et
microps; P. minutus al. 2020
Gobius paganellus Faecal material Veen et al. 2012
Gobiidae Faecal material, Veen et al. 2012, Boileau et
Isotope tracers al. 2002, El-Hacen 2014
Gasterosteiformes  Gasterosteidae Pungitius pungitius  Regurgitates, Visual Jouta et al. 2018; Wetten

Osmeriformes

Cypriniformes

Cyprinodontiformes

Atheriniformes

Batrachoidiformes

Osmeridae

Cyprinidae

Cobitidae
Cyprinidae

Fundulidae

Atherinidae

Batrachoididae

Cichliformes Cichlidae

Labriformes Labridae

Perciformes Gerreidae
Moronidae
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Gasterosteus aculeatus Regurgitates, Visual

Osmerus eperlanus

Rutilus rutilus
Cobitis sp.
Rhodeus sp.

Carassius carassius

Fundulus sp.

Atherina boyeri

Atherina sp.
Halobatrachus
didactylus
Saratherodon
melanotheron,
Cichlidae
Labridae

Eucinostomus

melanopterus

Dicentrarchus
punctatus

identification,
Stomach contents

& Wintermans 1986a,
Petrescu 1999

Jouta et al. 2018, Enners
et al. 2020, Wetten &
Wintermans 1986a, El-
Hacen 2014, Boileau et al.

identification,
Isotope tracers

2002
Regurgitates Jouta et al. 2018, Enners et
al. 2020
Regurgitates Jouta et al. 2018

Stomach contents Petrescu 1999
Petrescu 1999
Pigniczki 2008

Aguilera et al. 1996

Stomach contents
Visual identification

Regurgitates,
Stomach contents
Regurgitates,
Stomach contents
Faecal material

Aguilera et al. 1996

Veen et al. 2012

Faecal material Veen et al. 2012

Faecal material Veen et al. 2012

Faecal material

Faecal material

Faecal material

Veen et al. 2012
Veen et al. 2012

Veen et al. 2012



Shrimps

Crabs

Crayfish

Frogs

Reptiles

Isopods

Aquatic
Insects

Spiders
Aquatic

Molluscs
Snails

Worms

Mugiliformes

Decapoda

Anura

Squamata

Isopoda
Odonata

Orthoptera

Hemiptera

Coleoptera

Diptera

Trichoptera

Arachnida

Bivalvia

Gastropoda

Littorinimorpha

Errantia

Sparidae

Polynemidae
Sciaenidae

Percidae
Mugilidae

Palaemonidae

Crangonidae

Portunidae

Astacidae
Cambaridae

Bombinatoridae

Ranidae

Dytiscidae

Hydrobiidae

Nereididae

Diplodus sargus,
Sparidae
Galeoides decadactylus
Umbrina sp.

Perca fluviatilis
Mugilidae

Palaemonidae,
Palaemonetes varians

Crangon crangon

Carcinus maena

Astacus leptodactylus
Procambarus clarki

Bombina bombina

Pelophylax ridibundus Visual identification

Rana sp.
Squamata

Isopoda
Odonata (dragonflies)

Orthoptera (locusts)

Hemiptera, Naucoris
sp.

Acilius sp., Colymbetes
sp.

Diptera (flies)
Trichoptera
(caddisflies)
Arachnida
Tellina sp; Bivalvia

Gastropoda

Hydrobia ulvae

Nereis sp.
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Faecal material

Faecal material
Faecal material

Regurgitates

Faecal material

Veen et al. 2012

Veen et al. 2012
Veen et al. 2012

Jouta et al. 2018
Veen et al. 2012

Regurgitates, Visual Aguilera et al 1996, Boileau

identification,

Stomach contents;

Isotope tracers,
Faecal material

et al. 2002, El-Hacen 2014,

Veen et al. 2012

Stomach contents, Tinbergen 1933, Jouta et al.

Regurgitates,
Isotope tracers
Regurgitates,
stomach contents
Stomach contents
Regurgitates,
Stomach contents

Visual identification

Visual identification

Regurgitates,
stomach contents

Regurgitates,
stomach contents

Regurgitates,
Stomach contents

Regurgitates,
stomach contents
Regurgitates,
stomach contents
Regurgitates,
stomach contents
Faecal material

Faecal material,
Regurgitates

2018, Enners et al. 2020, EI-

Hacen 2014
Aguilera et al. 1996

Petrescu 1999
Aguilera et al. 1996

Kalotas 2003
Pigniczki 2017
Pigniczki 2008

Cramp & Simmons 1986

Aguilera et al. 1996
Cramp & Simmons 1986

Cramp & Simmons 1986

Cramp & Simmons 1986
Aguilera et al. 1996,
Petrescu 1999

Cramp & Simmons 1986,
Aguilera et al. 1996,
Petrescu 1999

Cramp & Simmons 1986
Cramp & Simmons 1986

Aguilera et al. 1996
Cramp & Simmons 1986,
Aguilera et al. 1996

Aguilera et al. 1996

Veen et al. 2012

Veen et al. 2012, Enners et

al. 2020
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