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SUMMARY 

The large branchiopod fauna of Sardinia is reviewed based both on literature and newly collected data. 
Based on the available evidence, 13 taxa are present on the island (8 Anostraca, 2 Notostraca, and 3 
Spinicaudata). Among them, the finding of the spinicaudatan Leptestheria dahalacensis is new for 
Sardinia, while the spinicaudatans Cyzicus bucheti and Eulimnadia sp. were overlooked in the most 
recent synopses on the fauna of the island due to misidentifications. Conversely, Cyzicus tetracerus and 
Limnadia lenticularis, previously erroneously reported based on misidentifications, must be excluded 
from the fauna of Sardinia. The finding of Eulimnadia sp. is the first record in Europe and the 
northernmost record of the genus. The occurrence of Leptestheria dahalacensis in Sardinia is rather 
unexpected and probably due to its accidental introduction linked with rice cultures. At least four of the 
13 Sardinian large branchiopod species are absent from the Italian mainland and Sicily, stressing the 
uniqueness of its fauna and its significant contribution to the Mediterranean inland water crustacean 
diversity. 
 
INTRODUCTION 

Due to their size, ancient history, distinctive 
ecology, and evolutionary conserved 
morphology, the large branchiopods are 

 

considered flagship taxa for temporary ponds 
and pools (Dumont and Negrea 2002; 
Brendonck et al. 2008), and an appealing study 
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group for evolutionary research (e.g., Gueriau 
et al. 2016). Unfortunately, their unsettled 
taxonomy and the lack of accurate information 
about their distribution preclude in-depth 
biogeographical analyses and the 
implementation of effective conservation 
practices. These shortcomings are particularly 
evident for the order Spinicaudata, plagued by 
“the most confused taxonomy of any 
branchiopod group” (Rogers 2020). 

According to Mura (2006), the only 
representative of the Spinicaudata occurring in 
Sardinia is Cyzicus tetracerus (Krynicki, 1830), 
a widespread Palearctic species also reported 
from the neighbouring Maghrebian and 
European countries (e.g., Brtek and Thiéry 
1995; Marrone et al. 2016; Alfonso 2017). 
However, contrasting information is reported in 
the available literature, so that even this single 
report is doubtful and in need of revision. Much 
taxonomic confusion and dubious 
identifications also beset the Anostraca and 
Notostraca in Sardinia, and several reports need 
re-examination. Consequently, we carried out a 
critical review of the Sardinian large 
branchiopod fauna, accompanied by new field 
sampling and the study of spinicaudatan 
specimens deposited in public and private 
natural history collections. The aim of the paper 
is to offer an updated checklist with 
accompanying bibliography and distributional 
notes for all large branchiopods known for 
Sardinia up to now, as well as a critical review 
of Sardinian Spinicaudata, the least known 
taxon in the study area. 

 
MATERIALS AND METHODS 

The study area includes Sardinia and the 
circum-Sardinian islands. Due to its geographic 
position, the climate of Sardinia is typically 
Mediterranean, with dry and hot summers and 
relatively rainy and mild winters. Mean annual 
rainfall ranges from 411 along the southern 
coast to more than 1215 mm in the 
mountainous regions. Mean annual temperature 
ranges from 12 °C to 18 °C (Canu et al. 2014).  

A comprehensive review of the 
available literature dealing with all Sardinian 
large branchiopods was compiled, considering 
the incompleteness of the bibliography included 
in Mura (2006) and the systematic changes that 
took place in the last fifteen years. Due to the 
economic importance of the anostracan genus 
Artemia, the literature dealing with this genus is 
enormous, so that producing an exhaustive 
bibliographic review about Sardinian brine 
shrimps was considered unfeasible for the 
present work. However, attention was paid to 
review and mention all references that included 
relevant systematic and distributional data. 

The private crustacean collections of 
Vezio Cottarelli, Fiorenza Gabriella 
Margaritora and Graziella Mura were carefully 
screened for the occurrence of Spinicaudata 
collected in Sardinia. Moreover, the catalogue 
of the Crustacean Collection of the Museum für 
Naturkunde (Berlin, Germany), where the 
occurrence of a spinicaudatan sample collected 
in Sardinia was reported by Daday (1915), was 
consulted through its web interface 
(https://www.museumfuernaturkunde.berlin/en/
science/crustacea, accessed on 18/03/2021). 

The crustacean fauna of 106 Sardinian 
temporary ponds and pools scattered 
throughout the island was investigated through 
field surveys carried out in the spring of 2008 
(March), 2010 (March), 2018 (March), 2019 
(June, September, and December), and 2021 
(March and May), focusing on the localities 
where spinicaudatans were previously reported 
(Fig. 1). Crustacean samples were collected by 
means of a 125 µm mesh-sized towing net in 
the open waters and a 200 µm mesh-sized hand 
net in the benthic and littoral zones. Moreover, 
a 600 µm mesh-sized hand net was specifically 
used for collecting adult large branchiopods, 
which are able to actively avoid the denser nets 
and, especially when present in low densities, 
may be overlooked when using the 
conventional zooplankton sampling techniques. 
Collected samples were fixed in situ in 95% 
ethanol. During the summer months sediment 
samples were collected in selected localities 
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Figure 1. Map of the sampled water bodies (white dots) and of the occurrence localities of Spinicaudata (red dots). S’Arcu 
de Sa Canna (Sant’Antioco, CI), coord.: 38.966896 N; 8.416305 E; Bidderosa (Orosei, NU), coord.: 40.463614 N; 9.803591 
E; Pool P6 (Orosei, NU), coord.: 40.407674 N; 9.719177 E (coordinates provided: WGS84 datum; longitude and latitude in 
decimal degrees). 
 

from the deepest part of the dry water bodies; 
collected sediment was cultured in the 
laboratory following the “Sars’ method” as 
described in Marrone et al. (2019a), 
implementing different temperatures and 
photoperiods. Collected and cultured large 
branchiopod specimens were identified 
according to Daday (1915, 1923, 1925), 
Straškraba (1966), Cottarelli and Mura (1983), 
Thiéry (1987), Alonso (1996), and Rabet et al. 
(2015). 
 

RESULTS AND DISCUSSION 
Literature review 

Our critical literature review allowed us to 
make some amendments about the nomenclatu-

re and spelling of the taxa mentioned by Mura 
(2006) (Table 1). Moreover, four taxa reported 
in the literature were not mentioned for the 
fauna of the island by Mura (2006). These are 
the anostracans Chirocephalus diaphanus 
Prévost, 1803, reported from Sant’Antioco 
island by Cottarelli and Mura (1995), Artemia 
persimilis Piccinelli and Prosdocimi, 1968, 
reported from Santa Gilla saltworks by 
Piccinelli and Prosdocimi (1968), and 
Branchipus blanchardi Daday, 1908 and 
Branchinecta sp., both collected from Oristano 
rice fields by Benassi (1983). 

The literature study also revealed 
references mentioning three spinicaudatan 
species in Sardinia: Cyzicus bucheti (Daday, 
1915), Cyzicus tetracerus (Krynicki, 1830), and 
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an unidentified Limnadiidae. These occurrence 
data were not consistently reported in later 
papers and synopses. 

Cyzicus bucheti was reported from 
Sardinia by Daday (1915) in the monograph 
with its original description (sub 
Caenestheriella Bucheti). Daday’s report for 
Sardinia was based on a single female specimen 
stored in the “collectione Musaei nat. hist. 
Berolinensis” (Daday, 1915), and then reported 

as such by Brtek and Thiéry (1995), 
unfortunately without precise locality. The 
species was not mentioned by other authors 
who investigated the large branchiopod fauna 
of Sardinia (e.g., Stella et al. 1972; Stella and 
Margaritora 1976; Cottarelli and Mura 1983); 
therefore, C. bucheti was not included in the 
checklists of the Italian fauna compiled by 
Cottarelli et al. (1995) and Mura (2006).  

 

Table 1. Checklist of the large branchiopods (Branchiopoda: Anostraca, Notostraca, and Spinicaudata) of Sardinia. See the 
text for a discussion on the scientific names used for each taxon in previous literature. 

Taxa Sources 
Anostraca Sars, 1867  

Artemiidae Grochowski, 1895  

Artemia salina (Linnaeus, 1758) 

Artemia sp. "parthenogenetic strain" 

 

Artom 1905, 1906; Daday 1910; Stefani 1960, 1961, 1964; 
Bowen & Sterling 1978; Cottarelli & Mura 1983; Mura 
1986, 1987; Vanhaecke et al. 1987; Baratelli et al. 1988, 
1990; Mura 1993; Brtek & Thiéry 1995; Cottarelli et al. 
1995; Cottarelli & Mura 1995; Mura 1995a, 1995b; 
Triantaphyllidis et al. 1998; Mura 1999, 2001; Nascetti et 
al. 2003; Mura & Brecciaroli 2004; Baxevanis et al. 2006; 
Mura 2006; Muñoz et al. 2008; Maniatsi et al. 2011; 
Maccari et al. 2013; Mechaly et al. 2013; Sainz-Escudero 
et al. 2021. 

Branchipodidae Milne-Edwards, 1840  

Branchipus schaefferi Fischer, 1834 Cottarelli & Mura 1973, 1983; Brtek & Thiéry 1995; 
Cottarelli et al. 1995; Mura 1999, 2006. 

Chirocephalidae Daday, 1910  

Chirocephalus salinus Daday, 1913 Stella et al. 1972; Cottarelli & Mura 1973; Stella & 
Margaritora 1975-1976; Trentini & Marini 1978; Margraf 
& Maas 1982; Cottarelli & Mura 1983; Mura 1986, 1987; 
Brtek & Thiéry 1995; Cottarelli et al. 1995; Mura et al. 
1997; Mura 1999; Ketmaier et al. 2003; Mura 2006; 
Reniers et al. 2013. 

Chirocephalus diaphanus Prévost, 1803 Cottarelli et al. 1995; Cottarelli & Mura 1995; Mura 2001. 

Tanymastigidae Brtek, 1972  

Tanymastix stagnalis (Linnaeus, 1758) Artom 1927; Cottarelli et al. 1970; Stella et al. 1972; 
Cottarelli & Mura 1973; Stella & Margaritora 1975-1976; 
Cottarelli & Mura 1983; Brtek & Thiéry 1995; Cottarelli et 
al. 1995; Cottarelli & Mura 1995; Mura 1999, 2001, 2006; 
Ketmaier et al. 2005; Rodriguez-Flores et al. 2020. 

Tanymastix stellae Cottarelli, 1967 Cottarelli 1967; Stella et al. 1967; Bianchi-Bullini et al. 
1968; Stella et al. 1972; Cottarelli & Mura 1973, 1983; 
Mura 1986, 1999, 2006; Brtek & Thiéry 1995; Cottarelli et 
al. 1995. 
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Taxa Sources 
Thamnocephalidae Packard, 1883  

Phallocryptus spinosus (H. Milne Edwards, 1840) Cottiglia & Tagliasacchi-Masala 1969; Tagliasacchi-
Masala 1969; Cottarelli et al. 1970; Cottarelli & Mura 
1973, 1983; Mura 1986, 1993; Brtek & Thiéry 1995; 
Cottarelli et al. 1995; Cottarelli & Mura 1995; Mura 1999, 
2001, 2006; Ketmaier et al. 2008. 

Notostraca Sars, 1867  

Triopsidae Keilhack, 1909  

Triops cancriformis (Bosc, 1801) Ghigi 1921; Stella et al. 1967, 1972; Zaffagnini & Trentini 
1980; Cottarelli & Mura 1983; Brtek & Thiéry 1995; 
Cottarelli et al. 1995; Mantovani et al. 2004; Mura 2006; 
Mantovani et al. 2008; Velonà et al. 2009; Buscaino et al. 
2021. 

Lepidurus cf. couesii Packard, 1875 Stella & Margaritora 1975-1976; Margraf & Maas 1982; 
Cottarelli & Mura 1983; Brtek & Thiéry 1995; Cottarelli et 
al. 1995; Mura 2006; Innocenti 2009; Bagella et al. 2010; 
Korn et al. 2013; Mathers et al. 2013; Boix et al. 2017. 

Spinicaudata Linder, 1945  

Cyzicidae Stebbing, 1910  

Cyzicus bucheti (Daday, 1913) Daday 1915; Brtek & Thiéry 1995; Cottarelli & Mura 
1995; Cottarelli et al. 1995; Mura 2001. 

Limnadiidae Burmeister, 1843  

Eulimnadia sp. Stella et al. 1967, 1972; Cottarelli & Mura 1983; Brtek & 
Thiéry 1995; Cottarelli et al. 1995. 

Leptestheriidae Stebbing, 1902  

Leptestheria dahalacensis (Rüppell, 1837) Present work. 

 

Natural history collections review 

A sample labelled “Estheria cycladoides - 
Sardinien - Staudinger” (sample reference 
number: 3879 of the Crustaceans Collection) is 
stored in the “Museum für Naturkunde” 
(Berlin, Germany); this sample was collected 
by O. Staudinger and its identification was 
corrected to “Canestheriella bucheti” (sic!) in 
the catalogue itself. This specimen is likely the 
one mentioned for Sardinia by Daday (1915, 
pag. 139).  

A vial containing Cyzicus specimens 
stored in ethanol and labelled “Cyzicus grubei, 
S'Arcu de Salanu, Sant'Antioco (CA)” was 
stored in the F.G. Margaritora collection (Fig. 
2a). The locality reported on the label (“S'Arcu 
de Salanu”) is to be considered a lapsus calami, 

since this toponym does not exist on 
Sant'Antioco island, and it is probably an 
erroneous hand transcription of the original 
label (Margaritora, ex verbis). This sample was 
provided to F.G. Margaritora by V. Cottarelli, 
and includes the specimens reported later sub 
Cyzicus tetracerus by Cottarelli and Mura 
(1995). Based on their morphology, the 
specimens can be tentatively identified as C. 
bucheti, although the differentiation from the 
congeneric C. grubei (Simon, 1886) is 
problematic when based on morphological 
characters alone (see below). Two C. bucheti 
specimens were deposited in the collection of 
the Zoology Section “La Specola,” Natural 
History Museum, University of Florence 
(Italy), collection number MZUF 664. 
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No Sardinian spinicaudatans were stored 
in the crustacean collections of G. Mura and V. 
Cottarelli. 

Field surveys and laboratory cultures 
Despite the significant sampling effort carried 
out in Sardinian ponds and pools, no active 
stages of spinicaudatans were collected. 
Conversely, the laboratory culturing of 
collected sediment samples led to the hatching 
of spinicaudatans from two sites, coded “Sa098 
– Pool P6 Orosei”, and “Sa106 – Bidderosa” 
(Fig. 1). Moreover, thanks to the courtesy of N. 
Di Domenico (ex verbis) and M. Cobolli (in 
litteris), we were able to locate the site where 
the Cyzicus sample studied by Cottarelli and 
Mura (1995) was collected, which corresponds 
to our site “Sa086 – S’Arcu de Sa Canna”.  

Notwithstanding the claim that the Orosei rock 
pools cited by Cottarelli (1967) and Stella et al. 
(1972) had been destroyed (Cottarelli and Mura 
1973, 1983; Mura 1999; Ketmaier et al. 2005), 
we were able to trace their exact location thanks 
to the 'field notes' of Stella and Margaritora 
kindly provided by F.G. Margaritora. In 
addition, also a comparison of pools and ponds 
in the area with available photographs taken by 
Stella and co-workers confirmed that these 
pools still exist and are in quite good condition 
(Fig. 1). The rock pool labelled “P6” in Stella et 
al. (1972) is here coded “Sa098 – Pool P6 
Orosei”. Several individuals of a limnadiid 
species hatched from the sediment from this 
site cultured at 26°C with a 12-h photoperiod. 
Due to the presence of a pedunculated frontal 
organ, of a ventral spiniform process on the 
telson, of sinuate cercopods slightly longer than 
telson ventral margin, and of a projecting 
mound bearing the caudal filament, they could 
be ascribed to the genus Eulimnadia as 
characterised by Rogers et al. (2012) and Rabet 
et al. (2015) (Fig. 2b). The species-level 
identification and the molecular 
characterization of this taxon is currently 
underway. One specimen was deposited in the 
collection of the Zoology Section “La Specola,” 

Natural History Museum, University of 
Florence (Italy), collection number MZUF 663. 

Numerous leptestheriids hatched from 
the sediment collected in a temporary pool at 
Bidderosa and cultured at 20°C with a 14-h 
photoperiod. They could be identified based on 
morphology as Leptestheria dahalacensis 
 

 
Figure 2. Spinicaudata found in Sardinia. (a) Cyzicus 
bucheti; (b) Eulimnadia sp.; (c) Leptestheria 
dahalacensis. 

 

a 

b 

c 
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 (Rüppel, 1837) (Fig. 2c). Four L. dahalacensis 
specimens were deposited in the collection of 
the Zoology Section “La Specola,” Natural 
History Museum, University of Florence 
(Italy), collection number MZUF 662. 

 

DISCUSSION 

Anostraca 
Overall, eight anostracan species belonging to 
five different families are reported with 
certainty from Sardinia (Table 1). Conversely, 
the occurrence of Artemia persimilis, 
Branchipus blanchardi and Branchinecta sp. 
(Piccinelli and Prosdocimi 1968; Benassi 1983) 
were based on single reports each, and no 
recent confirmation for the presence of these 
species is available (e.g., Triantaphyllidis et al. 
1998; Mechaly et al. 2013). These last reports 
are probably due to misidentifications of 
Artemia salina, Branchipus schaefferi and 
Phallocryptus spinosus, which are known with 
certainty to occur in the localities mentioned by 
Piccinelli and Prosdocimi (1968) and Benassi 
(1983), respectively. Artemia persimilis, 
Branchipus blanchardi and Branchinecta sp. 
are thus excluded from the Sardinian fauna. 

The parthenogenetic Artemia popula-
tions reported sub “Artemia parthenogenetica 
Barigozzi, 1974” by Mura (2006) are here 
reported as Artemia sp. “parthenogenetic strain” 
(Table 1). The taxonomy and nomenclature of 
Artemia parthenogenetic populations is still 
unsettled (e.g., Asem et al. 2020; Sainz-
Escudero et al. 2021), and the binomen Artemia 
parthenogenetica itself is considered a nomen 
dubium by Rogers (2013). 

Within the family Chirocephalidae, 
Chirocephalus salinus Daday, 1913 is 
widespread throughout the island (Mura 2006), 
whereas the congeneric C. diaphanus is to date 
only reported from a single temporary pond on 
Sant’Antioco island (Cottarelli and Mura 1995). 
Considering the unsettled taxonomy and 
nomenclature of the diaphanus-group within 

the genus Chirocephalus, and of the possible 
presence of cryptic species currently lumped 
under widely-used binomia (Reniers et al. 
2013; Cottarelli et al. 2017; Marrone et al. 
2019a), a morphological and molecular 
characterization of Sardinian Chirocephalus 
populations and their comparison with 
topotypical specimens for the available 
Chirocephalus specific epithets is desirable. 

Two Tanymastix species are reported 
from Sardinia, the widespread Tanymastix 
stagnalis (Linnaeus, 1758) and the Sardinian 
endemic Tanymastix stellae Cottarelli, 1967. 
The records of the latter species from Corsica 
(Defaye et al. 1998) and Capraia (Bianchi-
Bullini et al. 1968; but see Cottarelli and Mura 
1973) are unsubstantiated and thus here 
ignored. Tanymastix stellae was considered 
extinct by Mura (1999) due to presumed habitat 
destruction (Cottarelli and Mura 1973, 1983; 
Ketmaier et al. 2005). However, the occurrence 
sites reported by Cottarelli (1967) and Stella et 
al. (1972) were rediscovered; they were holding 
thriving Tanymastix populations, which are 
currently under study.  

Notostraca  
Both notostracan genera Triops and Lepidurus 
are known from Sardinia (Table 1). The 
widespread Palearctic Triops cancriformis 
(Bosc, 1801) seems to be limited to rice fields 
and natural pools occurring along the coastal 
areas (e.g., Ghigi 1921; Stella et al. 1967, 1972; 
Mantovani et al. 2004; Buscaino et al. 2021). 
Conversely, Lepidurus cf. couesii inhabits 
temporary ponds located in the inner parts of 
the island (Stella and Margaritora 1975-1976; 
Mura 2006). This last taxon was reported as 
Lepidurus apus (Linnaeus, 1758) by Margraf 
and Maas (1982), Bagella et al. (2010), and 
Boix et al. (2017), and as Lepidurus apus 
lubbocki (Brauer, 1873) by Cottarelli et al. 
(1995) and Mura (2006); however, molecular 
evidence proved that the Sardinian Lepidurus 
populations belong to a different taxon, close to 
L. couesii Packard, 1875 (Mathers et al. 2013). 
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Spinicaudata 

The occurrence of three spinicaudatan species 
belonging to three different families is here 
confirmed for the fauna of Sardinia: Cyzicus 
bucheti (Cyzicidae), Eulimnadia sp. 
(Limnadiidae) and Leptestheria dahalacensis 
(Leptestheriidae) (Table 1). Conversely, as 
there is no support for the actual occurrence of 
Cyzicus tetracerus and Limnadia lenticularis in 
Sardinia, these species must currently be 
excluded from Sardinian large branchiopod 
checklist. 

In agreement with Daday (1915) and 
Brtek and Thiéry (1995), Cyzicus bucheti is 
confirmed to be present in Sardinia. The 
morphological re-analysis of the samples from 
Sant’Antioco island discovered in the F.G. 
Margaritora crustacean collection allowed us to 
confirm that the previous report of C. tetracerus 
for Sardinia by Cottarelli and Mura (1995) is 
due to a misidentification and should be 
corrected to Cyzicus bucheti. However, it is 
worth stressing that currently no unambiguous 
morphological characters are available to 
discriminate between C. bucheti and the 
closely-related C. grubei (e.g., Alonso 1996). 
Pending a review of the group including both 
morphological and molecular data, we 
conservatively decided to ascribe the Sardinian 
Cyzicus to C. bucheti, in agreement with the 
identification provided with the original 
description in Sardinia by Daday (1915). 
Cyzicus bucheti is often erroneously considered 
as a Moroccan endemic species (Rogers 2020), 
although the occurrence of the species in 
Sardinia was already reported by Daday (1915) 
in his original description of the taxon. In 
addition, the Cyzicus population from Menorca 
should possibly also be ascribed to Cyzicus 
bucheti (see: Pretus 1990; Alonso 1996).  

The unidentified Limnadiidae that 
hatched from the sediment collected from 
“Sa098 – Pool P6 Orosei” could be ascribed to 
the genus Eulimnadia based on morphology 
(see above). This is the first record of the genus 
Eulimnadia from Europe, and its species-level 

identity is currently under study. Its local and 
regional distribution is likely underestimated 
due to its short life cycle and the requirement of 
relatively high temperatures for hatching (Rabet 
et al. 2015). 

The occurrence of Leptestheria 
dahalacensis in Sardinia was rather unexpected 
since this species has a distribution range 
encompassing central and eastern Europe, 
whereas it is absent from the western 
Mediterranean countries (Brtek and Thiéry 
1995), with the only possible exception of 
Sicily (Marrone and Mura 2006). The reported 
occurrence of the species in Menorca is due to a 
misidentification of the congeneric L. mayeti 
(see: Pretus 1990 and Alonso 1996). The 
occurrence of the species in Sardinia could be 
due to an anthropogenic introduction, possibly 
followed by further local dispersal, as also 
proposed for the Belgian (Brendonck et al. 
1989) and Greek (Marrone et al. 2019b) 
populations of the species.  

Biogeographical remarks 

Considering the amendments and 
nomenclatural corrections mentioned above, the 
updated checklist of the large branchiopods of 
Sardinia includes 13 taxa (table 1), i.e., nearly 
50% of the whole Italian large branchiopod 
fauna (Mura 2006; Alfonso 2017; present 
work). Interestingly, it includes several taxa 
which are not known from the Italian mainland 
and Sicily: the anostracans Tanymastix stellae 
and Chirocephalus salinus, and the 
spinicaudatans Eulimnadia sp. and Cyzicus 
bucheti. Moreover, the identity of the Sardinian 
populations of the notostracan Lepidurus cf. 
couesii is currently unclear, although Sardinian 
populations are possibly closely related to the 
Lepidurus species occurring in Apulia (Mathers 
et al. 2013; Alfonso 2017).  

The spinicaudatan fauna of Sardinia is 
quite peculiar: Cyzicus bucheti is a typical west-
Mediterranean species, Eulimnadia sp. is a 
taxon with southern affinities, whereas 
Leptestheria dahalacensis is widely distributed 
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in central and eastern Europe, and possibly a 
non-native species in Sardinia. Interestingly, 
none of these species are currently known to 
occur in Corsica (Culioli et al. 2006), southern 
mainland France (e.g., Defaye et al. 1998; 
Waterkeyn et al. 2009), mainland Spain (Sala et 
al. 2017), Sicily and Peninsular Italy (Marrone 
and Mura 2006; Mura 2006, except for L. 
dahalacensis occurring in northern Italian rice 
fields east of the Apennines and possibly 
introduced in Sicily). The occurrence of 
Cyzicus bucheti in Sardinia confirms the west-
Mediterranean zoogeographical affinity of the 
island. A similar pattern is found in other inland 
water crustaceans, such as the diaptomid 
copepods Hemidiaptomus roubaui (Richard, 
1888) and Copidodiaptomus numidicus 
(Gurney, 1909) (Marrone et al. 2017; Alfonso 
et al. 2021). 

Based on currently available data, we 
can conclude that the Sardinian large 
branchiopod fauna is rather unique in the 
context of the Mediterranean area and deserve 
adequate monitoring and management actions. 
Moreover, further surveys aimed at better 
understanding and characterising it are 
desirable. In particular, the molecular 
characterization of Sardinian large 
branchiopods is needed, especially since the 
presence of cryptic or overlooked diversity 
within Branchiopoda is nowadays well known 
(e.g., Schwentner et al. 2020). 
 

ACKNOWLEDGEMENTS 
F.M. Margaritora is kindly acknowledged for 
having provided information about the exact 
location of Orosei rock pool, and for having 
granted access to her collection. M. Cobolli and 
N. Di Domenico are acknowledged for having 
provided useful information about the exact 
locality of the Cyzicus site on Sant’Antioco 
island. The support of M. Korn with the 
sediment cultures is kindly acknowledged. FM 
is grateful to N. Rabet and J. Sala for the useful 
discussion about spinicaudatan taxonomy and 
distribution. Luc Brendonck and an anonymous 

referee are acknowledged for their comments to 
a first draft of the manuscript. 
 

REFERENCES 
Alfonso, G. (2017) Diversity and distribution of 

large branchiopods (Branchiopoda: Anostraca, 
Notostraca, Spinicaudata) in Apulian ponds 
(SE Italy). The European Zoological Journal, 
84, 172-185. DOI: 10.1080/24750263.20 
17.1294628 

Alfonso, G., Stoch, F. & Marrone, F. (2021) An 
annotated checklist and bibliography of the 
Diaptomidae (Copepoda, Calanoida) of Italy, 
Corsica, and the Maltese islands. Journal of 
Limnology, 80, 2019. DOI: 10.4081/jlimnol.20 
21.2019 

Alonso, M. (1996) Crustacea, Branchiopoda. In: 
Fauna Iberica, Vol. 7. Ramos, M.A. et al 
(Eds.). Museo Nacional de Ciencias Naturales. 
CSIC. Madrid. 486 pp. 

Artom, C. (1905) Osservazioni generali sull'Artemia 
salina Leach delle saline di Cagliari. 
Zoologischer Anzeiger, 29, 284-291. 

Artom, C. (1906) Ricerche sperimentali sul modo di 
riprodursi dell'Artemia salina Lin. di Cagliari. 
Biologisches Zentralblatt, 26, 26-32. 

Artom, C. (1927) Tanymastix lacunae Guérin 
dell'Asinara (Sardegna). Internationale Revue 
der gesamten Hydrobiologie und Hydro-
graphie, 18, 418-421. 

Asem, A., Eimanifar, A., Rastegar-Pouyani, N., 
Hontoria, F., De Vos, S., Van Stappen, G. & 
Sun, S.C. (2020) An overview on the 
nomenclatural and phylogenetic problems of 
native Asian brine shrimps of the genus 
Artemia Leach, 1819 (Crustacea, Anostraca). 
ZooKeys, 902, 1-15. DOI: 10.3897/zookeys.90 
2.34593 

Bagella, S., Gascón, S., Caria, M.C., Sala, J., 
Mariani, M.A. & Boix, D. (2010) Identifying 
key environmental factors related to plant and 
crustacean assemblages in Mediterranean 
temporary ponds. Biodiversity and 
Conservation, 19, 1749-1768. DOI: 10.10 
07/s10531-010-9801-5 

Baratelli, L., Badaracco, G., Varotto, V., Mura, G., 
Barigozzi, C. & Battaglia, B. (1988) 



 Biogeographia 36: a010  Marrone et al., 2021 10 

Heteroploidy and diploidy in bisexual Artemia 
living in the salterns of S. Antioco and 
Carloforte (Sardinia). Atti dell’Accademia dei 
Lincei, Scienze fisiche e naturali, 82, 577-580. 

Baratelli, L., Varotto, V., Badaracco, G., Mura, G., 
Battaglia, B., Barigozzi, C., 1990. Biological 
data on the brine shrimp Artemia living in the 
Italian saltworks. Rendiconti Accademia dei 
Lincei, 1, 45-53. 

Baxevanis, A.D., Kappas, I. & Abatzopoulos, T.J. 
(2006) Molecular phylogenetics and asexuality 
in the brine shrimp Artemia. Molecular 
Phylogenetics and Evolution, 40, 724-738. 
DOI: 10.1016/j.ympev.2006.04.010 

Benassi, G. (1983) Struttura e dinamica delle 
biocenosi eleoplanctoniche di un ambiente di 
risaia (Simaxis, Oristano). Biogeographia, 8, 
819-842. DOI: 10.21426/B68110158 

Bianchi-Bullini, A., Bullini, L. & Cottarelli, V., 
1968. Note sul corredo cromosomico di alcuni 
Anostraci dulciacquicoli italiani (Crustacea, 
Euphyllopoda). Accademia Nazionale dei 
Lincei, Rendiconti della Classe di Scienze 
Fisiche Matematiche e Naturali, 45, 185-191. 

Boix, D., Caria M.C., Gascón, S., Mariani M.A., 
Sala, J., Ruhí A., Compte, J. & Bagella, S. 
(2017) Contrasting intra-annual patterns of six 
biotic groups with different dispersal mode and 
ability in Mediterranean temporary ponds. 
Marine and Freshwater Research, 68, 1044-
1060. DOI: 10.1071/mf15435 

Bowen, S.T. & Sterling, G. (1978) Esterase and 
malate dehydrogenase isozyme polymorphisms 
in 15 Artemia populations. Comparative 
Biochemistry and Physiology, B 61, 593-595. 

Brendonck, L., Rogers, D.C., Olesen, J., Weeks, S. 
& Hoeh, W.R. (2008) Global diversity of large 
branchiopods (Crustacea: Branchiopoda) in 
freshwater. Hydrobiologia, 595, 167-176. DOI: 
10.1007/s10750-007-9119-9 

Brtek, J. & Thiéry, A. (1995) The geographic 
distribution of the European branchiopods 
(Anostraca, Notostraca, Spinicaudata, 
Laevicaudata). Hydrobiologia, 298, 263-280. 
DOI: 10.1007/BF00033821 

Buscaino, G., Ceraulo, M., Canale, D.E., Papale, E. 
& Marrone, F. (2021) First evidence of 
underwater sounds emitted by the living fossils 

Lepidurus lubbocki and Triops cancriformis 
(Branchiopoda: Notostraca. Aquatic Biology, 
30, 101-112. DOI: 10.3354/ab00744 

Canu, S., Rosati, L., Fiori, M., Motroni, A., 
Filigheddu, F. & Farris, E. (2014) Bioclimate 
map of Sardinia (Italy), Journal of Maps, 11, 
711-718. DOI: 10.1080/17445647.2014.98 
8187 

Cottarelli, V. (1967) Una nuova specie di Fillopode 
Anostraco della Sardegna (Tanymastix stellae 
n. sp.). Archivio Zoologico Italiano, 52, 345-
355. 

Cottarelli, V., Bianchi-Bullini, A.P. & Bullini, L. 
(1970) Secondo contributo alla conoscenza del 
corredo cromosomico degli anostraci italiani 
(Crustacea, Euphyllopoda). Accademia 
Nazionale dei Lincei, Rendiconti della Classe 
di Scienze Fisiche Matematiche e Naturali, 48, 
701-704. 

Cottarelli, V. & Mura, G. (1973) On some 
Anostraca (Crustacea, Branchiopoda) from 
Sardinia. Bollettino di Zoologia, 40, 323-335. 

Cottarelli, V. & Mura, G. (1983) Guide per il 
riconoscimento delle specie animali delle 
acque interne italiane. Anostraci, Notostraci, 
Concostraci. Vol. 18. Verona: Consiglio 
Nazionale delle Ricerche. 73 pp. 

Cottarelli, V. & Mura, G. (1995) Ulteriori reperti di 
anostraci, notostraci e spinicaudati (crostacei 
branchiopodi) della fauna italiana. Annali del 
Museo Civico di Storia Naturale "G. Doria", 
90, 599-607. 

Cottarelli, V., Margaritora, F.G. & Mura, G. (1995) 
Crustacea Branchiopoda. In: Minelli, A., 
Ruffo, S., La Posta, S. (eds.), Checklist delle 
specie della fauna italiana, 26, 1-10. Ed. 
Calderini, Bologna. 

Cottarelli, V., Mura, G., Ippolito, G. & Marrone, F. 
(2017) Chirocephalus sarpedonis sp. nov. 
(Branchiopoda, Anostraca, Chirocephalidae) 
from Turkey questions the monophyly of the 
traditional Chirocephalus species-groups. 
Hydrobiologia, 801, 5-20. DOI: 10.1007/s10 
750-017-3271-7  

Cottiglia, M. & Tagliasacchi Masala, M.L. (1969) 
Ricerche ecologiche in alcuni stagni della 
Sardegna Meridionale (S. Forzorio, Simbirizzi 
e Maracalagonis). Rendiconti del Seminario 



Marrone et al., 2021 Biogeographia 36: a010  11 

della Facoltà di Scienze della Università di 
Cagliari, 39, 93-113. 

Culioli, J.L., Mori, C., Orsini, A. & Marchand, B. 
(2006) Distribution and status of the large 
Branchiopoda (Crustacea) in Corsica, France. 
1-4244-0232-8/06/$20. 00 C2006 IEEE 

Daday de Dées, E. (1910) Monographie 
Systématique des Phyllopodes Anostracés. 
Annales des Sciences Naturelles, Zoologie 
series 9, 11, 91-489. 

Daday de Dées, E. (1915) Monographie 
systématique des Phyllopodes Conchostracés. 
Première partie. Caenestheridae. Annales des 
Sciences Naturelles, Zoologie 9e séries, 20, 39-
330. 

Daday de Dées, E. (1923) Monographie 
systématique des Phyllopodes Conchostracés. 
Deuxième partie. Leptestheriidae. Annales des 
Sciences Naturelles, Zoologie 10e séries, 6, 
255-390. (= 331-446). 

Daday de Dées, E. (1925) Monographie 
systématique des Phyllopodes Conchostracés. 
Troisième partie. Limnadiidae. Annales des 
Sciences Naturelles, Zoologie 10e séries, 8, 
143-184. (= 463-504). 

Defaye, D., Rabet, N. & Thiéry, A. (1998) Atlas et 
bibliographie des crustacés branchiopodes 
(Anostraca, Notostraca, Spinicaudata) de 
France métropolitaine. Coll. Patrimoines 
Naturels, Volume 32. Service du Patrimoine 
Naturel/IEGB/MNHN, Paris. 61 pp. 

Dumont, H.J. & Negrea, S.V. (2002) Introduction to 
the class Branchiopoda. Guides to the 
Identification of the Microinvertebrates of the 
Continental Waters of the World. SPB 
Academic Publishing, The Hague. 398 pp. 

Ghigi, A. (1921) Ricerche sui notostraci di 
Cirenaica e di altri paesi del Mediterraneo. Atti 
della Società Italiana di Scienze Naturali, 60, 
161-188. 

Gueriau, P., Rabet, N., Clément, G., Lagebro, L., 
Vannier, J., Briggs, D.E.G., Charbonnier, S., 
Olive, S. & Béthoux, O. (2016) A 365-Million-
Year-Old freshwater community reveals 
morphological and ecological stasis in 
branchiopod crustaceans. Current Biology, 26, 
383-390. DOI: 10.1016/j.cub.2015.12.039  

Innocenti, G. (2009) Collections of the natural 
history museum, zoological section “La 
Specola” of the university of Florence xxvii. 
Crustacea, classes Branchiopoda, Ostracoda 
and Maxillopoda, subclasses Branchiura and 
Copepoda. Atti della Società Toscana di 
Scienze naturali, Memorie, Serie B, 116, 51-
59. 

Ketmaier, V., Zarattini, P., De Matthaeis, E. & 
Mura, G. (2003) Intra- and inter-specific 
relationships in the six Italian species of the 
fairy shrimp genus Chirocephalus: combining 
allozyme and mtDNA data. Journal of 
Zoological Systematics and Evolutionary 
Research, 41, 276-285. DOI: 10.1046/j.1439-
0469.2003.00222.x 

Ketmaier, V., Mandatori, E., De Matthaeis, E. & 
Mura, G. (2005) Molecular systematics and 
phylogeography in the fairy shrimp Tanymastix 
stagnalis based on mitochondrial DNA. Journal 
of Zoology, London, 266, 401-410. DOI: 
10.1017/S0952836905007041 

Ketmaier, V., Pirollo, D., De Matthaeis, E., 
Tiedemann, R. & Mura, G. (2008) Large-scale 
mitochondrial phylogeography in the halophilic 
fairy shrimp Phallocryptus spinosa (Milne-
Edwards, 1840) (Branchiopoda: Anostraca). 
Aquatic Sciences, 70, 65-76. DOI: 10.10 
07/s00027-007-7028-7 

Korn, M., Rabet, N., Ghate, H.V., Marrone, F. & 
Hundsdoerfer, A.K. (2013) Molecular 
phylogeny of the Notostraca. Molecular 
Phylogenetics and Evolution, 69, 1159-1171. 
DOI: 10.1016/j.ympev.2013.08.006 

Maccari, M., Gomez, A., Hontoria, F. & Amat, F. 
(2013) Functional rare males in diploid 
parthenogenetic Artemia. Journal of 
Evolutionary Biology, 26, 1934-1948. DOI: 
10.1111/jeb.12191 

Maniatsi, S., Baxevanis, A.D., Kappas, I., 
Deligiannidis, P., Triantafyllidis, A., 
Papakostas, S., Bougiouklis, D., & 
Abatzopoulos, T.J. (2011) Is polyploidy a 
persevering accident or an adaptive 
evolutionary pattern? The case of the brine 
shrimp Artemia. Molecular Phylogenetics and 
Evolution, 58, 353-364. DOI: 10.1016/j.ym 
pev.2010.11.029 



 Biogeographia 36: a010  Marrone et al., 2021 12 

Mantovani, B., Cesari, M. & Scanabissi, F. (2004) 
Molecular taxonomy and phylogeny of the 
‘living fossil’ lineages Triops and Lepidurus 
(Branchiopoda: Notostraca). Zoologica Scripta, 
33, 367-374. DOI: 10.1111/j.0300-3256.20 
04.00155.x 

Mantovani, B., Cesari, M., Luchetti, A. & 
Scanabissi, F. (2008) Mitochondrial and 
nuclear DNA variability in the living fossil 
Triops cancriformis (Bosc, 1801) (Crustacea, 
Branchiopoda, Notostraca). Heredity, 100, 496-
505. DOI: 10.1038/hdy.2008.3 

Margraf, J. & Maas, B. (1982) Zur Ökologie der 
temporären Süsswasserflachseen des 
Tafelbergs “Giara di Gesturi” auf Sardinien. 
Spixiana, 5, 69-99. 

Marrone, F. & Mura, G. (2006) Updated status of 
Anostraca, Notostraca and Spinicaudata 
(Crustacea Branchiopoda) in Sicily (Italy): 
review and new records. Naturalista Siciliano, 
30, 3-19. 

Marrone, F., Korn, M., Stoch, F., Naselli-Flores, L. 
& Turki, S. (2016) Updated checklist and 
distribution of large branchiopods 
(Branchiopoda: Anostraca, Notostraca, 
Spinicaudata) in Tunisia. Biogeographia - The 
Journal of Integrative Biogeography, 31, 27-53. 
DOI: 10.21426/B631132736 

Marrone, F., Alfonso, G., Naselli-Flores, L. & 
Stoch, F. (2017) Diversity patterns and 
biogeography of Diaptomidae (Copepoda, 
Calanoida) in the Western Palearctic. 
Hydrobiologia, 800, 45-60. DOI: 10.1007/s10 
750-017-3216-1 

Marrone, F., Alfonso, G., Stoch, F., Pieri, V., 
Alonso, M., Dretakis, M. & Naselli-Flores, L. 
(2019a) An account on the non-malacostracan 
crustacean fauna from the inland waters of 
Crete, Greece, with the synonymization of 
Arctodiaptomus piliger Brehm, 1955 with 
Arctodiaptomus alpinus (Imhof, 1885) 
(Copepoda: Calanoida). Limnetica, 38, 1-21. 
DOI: 10.23818/limn.38.01  

Marrone, F., Arculeo, M., Georgiadis, C. & Stoch, 
F. (2019b) On the non-malacostracan 
crustaceans (Crustacea: Branchiopoda, 
Copepoda, Ostracoda) from the inland waters 
of Fthiotida (Greece). Biogeographia - The 

Journal of Integrative Biogeography, 4, 87-99. 
DOI: 10.21426/B634043868 

Mathers, T.C., Hammond, R.L., Jenner, R.A., 
Hänfling, B. & Gomez, A. (2013) Multiple 
global radiations in tadpole shrimps challenge 
the concept of ‘living fossils". Peerj, 1, e62. 
DOI: 10.7717/peerj.62 

Mathers, T.C., Hammond, R.L., Jenner, R.A., 
Zierold, T., Hänfling, B. & Gomez, A. (2013) 
High lability of sexual system over 250 million 
years of evolution in morphologically 
conservative tadpole shrimps. BMC 
Evolutionary Biology, 13, 30. DOI: 10.1186/14 
71-2148-13-30 

Mechaly, A.S., Angeletti, S., De los Ríos-Escalante, 
P. & Cervellini, P.M. (2013) A review of the 
biology and ecology of Artemia persimilis 
Piccinelli & Prosdocimi, 1968 (Crustacea: 
Anostraca) as basis for its management. 
International Journal of Artemia Biology, 3, 
12-19. 

Muñoz, J., Gómez, A., Green, A.J., Figuerola, J., 
Amat, F. & Rico, C. (2008) Phylogeography 
and local endemism of the native 
Mediterranean brine shrimp Artemia salina 
(Branchiopoda: Anostraca). Molecular 
Ecology, 17, 3160-3177. DOI: 10.1111/j.1365-
294X.2008.03818.x 

Mura, G. (1986) SEM morphological survey on the 
egg shell in the Italian anostracans (Crustacea, 
Branchiopoda). Hydrobiologia, 134, 273-286. 
DOI: 10.1007/BF00008496 

Mura, G. (1987) Occurrence of Artemia in solar 
saltworks and coastal brine ponds in Sardinia. 
Journal of Crustacean Biology, 7, 697-703. 
DOI: 10.1163/193724087X00441 

Mura, G. (1993) Seasonal distribution of Artemia 
salina and Branchinella spinosa in a saline 
astatic pond in south west Sardinia, Italy 
(Anostraca). Crustaceana, 64, 172-191. 

Mura, G. (1995a) Cestode parasitism 
(Flamingolepis liguloides Gervais, 1847 
Spassky & Spasskaha 1954) in an Artemia 
population from south-western Sardinia. 
International Journal of Salt Lake Research, 3, 
191-200. DOI: 10.1007/BF01990494 

Mura, G. (1995b) An ecological study of a bisexual 
Artemia population from Sant’Antioco solar 



Marrone et al., 2021 Biogeographia 36: a010  13 

saltworks (south-western Sardinia, Italy). 
International Journal of Salt Lake Research, 3, 
201-219. DOI: 10.1007/BF01990495 

Mura, G. (1999) Current status of the Anostraca of 
Italy. Hydrobiologia, 405, 57-65. DOI: 
10.1023/A:1003701004970 

Mura, G. (2001) Updating Anostraca (Crustacea, 
Branchiopoda) distribution in Italy. Journal of 
Limnology, 60, 45-49. DOI: 10.4081/jlim 
nol.2001.45 

Mura, G. (2006) Crustacea Branchiopoda 
Anostraca, Notostraca, Conchostraca. In: 
Ruffo. S. & Stoch. F. (eds.), Checklist and 
distribution of the Italian fauna. 10,000 
terrestrial and inland waters species. Memorie 
del Museo Civico di Storia Naturale di Verona, 
2.Serie, Sezione Scienze della Vita, 17, 85-86 
+ CD-ROM. 

Mura, G. & Brecciaroli, B. (2004) Use of 
morphological characters for species separation 
within the genus Artemia (Crustacea, 
Branchiopoda). Hydrobiologia, 520, 179-188. 
DOI: 10.1023/B:HYDR.0000027721.85736.05 

Mura, G., Ferrara, F., Fabietti, F., Delise, M. & 
Bocca, A. (1997) Biochemical (fatty acid 
profile) diversity in anostracan species of the 
genus Chirocephalus Prévost. Hydrobiologia, 
359, 237-241. DOI: 10.1023/A:1003164315 
172 

Nascetti, G., Bondanelli, P., Aldinucci, A. & 
Cimmaruta, R. (2003) Genetic structure of 
bisexual and parthenogenetic populations of 
Artemia from Italian brackish-hypersaline 
waters. Oceanologica Acta, 26, 93-100. DOI: 
10.1016/S0399-1784(02)01233-1 

Piccinelli, M. & Prosdocimi, T. (1968) Descrizione 
tassonomica delle due specie Artemia salina L, 
e Artemia persimilis n.sp. Rendiconti 
dell’Istituto Lombardo di Scienze e Lettere, B, 
102, 113-118.  

Pretus, J.L. (1990) A commented check-list of the 
Balearic Branchiopoda (Crustacea). Limnetica, 
6, 157-164. 

Rabet, N., Clarac, F., Lluch, P., Gallerne, E. & 
Korn, M. (2015) Review of the Eulimnadia 
(Branchiopoda: Spinicaudata) from North 
Africa and adjacent regions, with two new 
species from Mauritania. Journal of Crustacean 

Biology, 35, 461-472. DOI: 10.1163/1937240 
X-00002340 

Reniers, J., Vanschoenwinkel, B., Rabet, N. & 
Brendonck, L. (2013) Mitochondrial gene trees 
support persistence of cold tolerant fairy 
shrimp throughout the Pleistocene glaciations 
in both southern and more northerly refugia. 
Hydrobiologia, 714, 155-167. DOI: 10.1007/s1 
0750-013-1533-6 

Rodriguez-Flores, P.C., Recuero, E., Jiménez Ruiz, 
Y. & García-París, M. (2019) Limited long-
distance dispersal success in a Western 
European fairy shrimp evidenced by nuclear 
and mitochondrial lineage structuring. Current 
Zoology, 66, 227-237. DOI: 10.1093/cz/zoz054 

Rogers, D.C., Rabet, N., & Weeks, S.C. (2012) A 
revision of the extant genera of the 
Limnadiidae (Branchiopoda, Spinicaudata). 
Journal of Crustacean Biology, 32, 827-842. 
DOI: 10.2307/41691313 

Rogers, D.C. (2013) Anostraca catalogus 
(Crustacea: Branchiopoda). The Raffles 
Bulletin of Zoology, 61, 525-546.  

Rogers, D.C. (2020) Spinicaudata Catalogus 
(Crustacea: Branchiopoda). Zoological Studies, 
59, 45. DOI: 10.6620/ZS.2020.59-45. 

Sainz-Escudero, L., López-Estrada, E.K., 
Rodríguez-Flores, P.C. & García-París, M. 
(2021) Settling taxonomic and nomenclatural 
problems in brine shrimps, Artemia (Crustacea: 
Branchiopoda: Anostraca), by integrating 
mitogenomics, marker discordances and 
nomenclature rules. PeerJ, 9, e10865. DOI: 
10.7717/peerj.10865 

Sala, J., Gascón, S., Cunillera-Montcusí, D., 
Alonso, M., Amat, F., Cancela da Fonseca, L., 
Cristo, M., Florencio, M., García-de-Lomas, J., 
Machado, M., Miracle M.R., Miró, A., Pérez-
Bote, J.L., Pretus, J.L., Prunier, F., Ripoll, J., 
Rueda, J., Sahuquillo, M., Serrano, L., Ventura, 
M., Verdiell-Cubedo, D. & Boix, D. (2017) 
Defining the importance of landscape metrics 
for large branchiopod biodiversity and 
conservation: the case of the Iberian Peninsula 
and Balearic Islands. Hydrobiologia, 801, 81-
98. DOI: 10.1007/s10750-017-3293-1 

Schwentner, M., Rabet, N., Richter, S., Giribet, G., 
Padhye, S., Cart, J.F., Bonillo, C. & Rogers, D. 



 Biogeographia 36: a010  Marrone et al., 2021 14 

C. (2020). Phylogeny and Biogeography of 
Spinicaudata (Crustacea: Branchiopoda). 
Zoological Studies, 59, 44. DOI: 10.6620/Z 
S.2020.59-44 

Stefani, R. (1960) L’Artemia salina partenogenetica 
a Cagliari. Rivista di Biologia, 52, 463-491. 

Stefani, R. (1961) Differenze nel ciclo annuale tra 
biotipo anfigonico e biotipo partenogenetico 
nell’Artemia salina di Cagliari. Rivista di 
Biologia, 54, 457-468. 

Stefani, R. (1964) L’origine dei maschi nelle 
popolazioni partenogenetiche di Artemia 
salina. Rivista di Biologia, 57, 147-162. 

Stella, E. & Margaritora, F.G. (1975-1976) 
Contributo alla conoscenza della fauna ad 
entomostraci di acque astatiche della Sardegna 
(zone Nord occidentale e Centrale). 
Considerazioni ecologiche e biogeografiche. 
Rendiconti dell’Accademia Nazionale dei XL, 
5, 1-11. 

Stella, E., Margaritora, F. & Cottarelli, V. (1967) 
Interessanti biocenosi ad Entomostraci in acque 
astatiche della costa orientale Sarda (Orosei). 
Bollettino di Zoologia, 34, 174-175. 

Stella, E., Margaritora, F.G. & Cottarelli, V. (1972) 
La fauna ad entomostraci di acque astatiche 
della Sardegna nord orientale. Ricerche 
biologiche ed ecologiche. Rendiconti 
dell’Accademia Nazionale dei XL, 4, 3-50. 

Straškraba, M. (1966) Taxonomical studies on 
Czechoslovak Conchostraca. III, family 
Leptestheriidae. Hydrobiologia, 27, 571-589. 
DOI: 10.1007/BF00042714 

Tagliasacchi Masala, M.L. (1969). Su alcune 
popolazioni di Branchinella spinosa (Milne 
Edwards) in Sardegna. Società Sarda di 
Scienze Naturali, Sassari, 5, 71-76. 

Thiéry, A. (1987) Les Crustacés Branchiopodes 
Anostraca, Notostraca et Conchostraca des 
milieux limniques temporaires (Dayas) au 
Maroc. Taxonomie, Biogéographie, Ecologie. 

405 pp. Thèse Doctorat d’Etat ès Sciences, 
Université Aix-Marseille III.  

Trentini, M. & Marini, M. (1978) Osservazioni 
cariologiche su Chirocephalus salinus 
(Crustacea, Anostraca) della Sardegna. Atti 
dell’Accademia delle Scienze dell’Istituto di 
Bologna, 13, 233-236. 

Triantaphyllidis, G.V., Abatzopoulos, T.J. & 
Sorgeloos, P. (1998) Review of the 
biogeography of the genus Artemia. Journal of 
Biogeography, 25, 213-226. DOI: 10.1046/j.13 
65-2699.1998.252190.x  

Vanhaecke, P., Tackaert, W. & Sorgeloos, P. (1987) 
The biogeography of Artemia, an updated 
review. Artemia Research and its Applications. 
Vol. I. Universa Press, Wetterem, Belgium. 
380 pp. 

Velonà, A., Luchetti, A., Scanabissi, F. & 
Mantovani, B. (2009) Genetic variability and 
reproductive modalities in European 
populations of Triops cancriformis (Crustacea, 
Branchiopoda, Notostraca). Italian Journal of 
Zoology, 76, 366-375. DOI: 10.1080/112500 
00902785314 

Waterkeyn, A., Grillas, P., de Roeck, E.R.M., 
Boven, L. & Brendonck, L. (2009) Assemblage 
structure and dynamics of large branchiopods 
in Mediterranean temporary wetlands: patterns 
and processes. Freshwater Biology, 54, 1256-
1270. DOI: 10.1111/j.1365-2427.2009.02174.x 

Zaffagnini, F. & Trentini, M. (1980) The 
distribution and reproduction of Triops 
cancriformis (Bosc) in Europe (Crustacea 
Notostraca). Monitore zoologico Italiano 
(N.S.), 14, 1-8. 

 

Submitted: 22 August 2021 
First decision: 24 September 2021 

Accepted: 18 October 2021 
Edited by Diego Fontaneto 

 


