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Abstract. Large branchiopods are among the most spectacular representatives of temporary
pond fauna, suitable as flagship species for the conservation of this habitat type. Romania has
one of the largest documented species numbers among European countries, but for most of
the country, very few recent data exist on the presence and status of this group. In this paper
we summarize the current knowledge on large branchiopod distribution, in order to have a
comparable picture of distribution patterns of species between regions, to highlight the gaps
and to encourage further research. One third of the Romanian large branchiopod fauna is
represented by endemic species localized to the country, to eastern or southeastern Europe.
Half of the species have been found in only one out of the seven regions investigated. These
data show the rarity and diversity of the fauna, and show that the conservation of the
Romanian large branchiopod fauna is important at a European level and Romania has a great
responsibility to preserve it. Almost one third of the species were last documented 10-100

years ago, indicating the need for further research.
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Introduction

Large branchiopods are a group of
crustaceans with ancient morphology,
often called “living fossils” in the
scientific and popular literature (e.g.
Zierold et al. 2007, Eder 1999, 2008). Their
relatively large body size and spectacular
appearance make them suitable as a
flagship group for the conservation of
temporary ponds (Belk 1998). There is a
high number of endemic species within
the group (e.g. King et al. 1996, Loffler
1993).

Although in Romania research on this
group began early (e.g. Daday 1883, 1910,
Botnariuc 1948, Botnariuc & Orghidan
1953), very little research has been done
in the second half of the 20 century

(Miller 1966, Stoicescu 1967, 1991,
Covaciu-Marcov & Pop 1999). In the past
few years data were published on the
distribution and ecology of the group in
the mountain basins of the Eastern
Carpathians  (Demeter 2004, 2005,
Demeter & Meérey 2007), Retezat mits.
(Demeter & Mori 2004) and some other
landscapes (Demeter & Hartel 2007) but
for most of the country and many of the
species, current distribution data are
lacking.

The highest densities of large bran-
chiopod habitats - flatlands - overlap
with the most intense human presence
(Demeter 2005), and with the rapid
growth of cities many large branchiopod
habitats have been destroyed and will be
destroyed in the future. There are no
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regulations regarding the protection of
temporary ponds in Romania, although
Bandrescu (1970, 1995, 1996) repeatedly
emphasised their importance and the
need for their protection. At international
level, there is a growing understanding
of the importance of small water bodies
and their contribution to biodiversity
(e.g. Williams et al. 2004, Céréghino et al.
2008). The study of large branchiopods
and other spectacular animal groups
could bring data and raise public
awareness on the importance of tempo-
rary ponds, both important to initiate
conservation action.

The last summary of large bran-
chiopod distribution in Romania was
published more than 50 years ago
(Botnariuc & Orghidan 1953). The goal of
this paper is to summarize the data
accumulated since that time.

Materials and methods

We have collected data on the distribution of
large branchiopods over the past decades and
more intensively in recent years. Species were
identified using Botnariuc & Orghidan (1953)
and Brtek & Mura (2000).

We refer to the following large geographic
units (called regions in the following) in this
study after Cotet (1973) and based on the
distribution of data: the Transylvanian Basin, the
mountain basins of the Eastern Carpathians
(Gheorgheni, Ciuc, Brasov), the North Western
Plain, the Banat, the Southern Car-pathians, the
Romanian Plain and Moldova (Fig. 1a).

We enumerate localities according to the
administrative units (counties) to which they
belong. The county abbreviations are presented
in Fig. 1b. Mountains are treated as localities and
are coded in a separate category as MO in Table
1. Species distribution maps include all available
data (literature and unpublished). The year of the
last record in Romania is given for each species
as an indication of data availability.
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Data are available from 164 localities
(including seven high mountains), in 32 counties
(Table 1, Fig. 1c). The largest number of localities
with large branchiopod record are in the
following counties: TM (22), CL and HR (13), CJ
(10), GR and BH (8). From the rest of the counties
the locality number is equal or less than five.

Results

According to our current knowledge,
the Romanian large branchiopod fauna
consists of 26 species, of which 16 are
Anostraca, 3 Notostraca, five Spini-
caudata and two Laevicaudata (Tab. 1).

Five species (19.2%) have been
recorded in between 20-52 localities, nine
(34.6%) between 9-15 localities and 12
(46.2%) between 1-5 localities (Tab. 1, 2).
The distribution of each species is
presented in Figs. 2-5 and the list of
localities and species in Appendix 1.

Three species (11.5%) are endemic to
Romania and another six (23.1%) are
endemics whose range is restricted to the
Pannonian basin, to Southeastern Europe
or to Eastern Europe (Tab. 1).

The most species-rich area of the
country is the Romanian Plain with 19
species (73.1%) including two Romanian
endemics. This is followed by the Banat
with ten species (38.5%), Moldova with
nine species (34.6%), the mountain basins
of the Eastern Carpathians with eight
species (30.8%), Transylvania and the
Northwestern Plain with seven species
each (26.9%) (Fig. 6.B.).

Thirteen species (50%) have been
found in one out of the seven regions,
seven (30.8%) in two to three regions, and
six (19.2%) in four to six regions (Table 1).

Except for one species that occurs
both at low and high (typically above
1900 m) altitudes (C. diaphanus), large
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Figure 1.A. The geographic units (regions) referred to in this study. Lines represent mountains; B. the
administrative units (counties) of Romania with the abbreviations used in the locality lists of
species; C. the number of localities with large branchiopod records per county (white: no data,

dark: 23 localities); D. the number of large branchiopod species per county (white: no data, dark:
10-12 species).
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Figure 1.A. Abbreviations of counties. AB- Alba, AG - Arges, AR - Arad, B - Bucuresti (Ilfov), BC - Baciu, BH - Bihor, BN -
Bistrita-Nasdaud, BR - Brdila, BT - Botosani, BZ - Buzdu, BV - Brasov, CJ - Cluj, CL - Calarasi, CS - Caras-Severin, CT -
Constanta, CV - Covasna, DJ - Dolj, DM - Dambovita, GJ - Gorj, GL - Galati, GR - Giurgiu, HD - Hunedoara, HR - Harghita,
IL - Talomita, IS - lasi, MH - Mehedinti, MM - Maramures, MS - Mures, NT - Neamt, OT - Olt, PH - Prahova, SB - Sibiu, SJ -
Salaj, SM - Satu Mare, SV - Suceava, TM - Timis, TL - Tulcea, TR - Teleorman, VL - Valcea, VN - Vrancea, VS - Vaslui.

branchiopods recorded to date occur
between 0-800 m.

Six species (23.1%) have been
recorded between 40-100 years ago for
the last time. Two species (7.7%) have
been recorded 12 years ago for the last
time, while the rest, 18 species (69.2%)
have recent records (less than four years
old) (Table 1).

Discussion

Romania has one of the highest
species numbers of large branchiopods in
Europe with 26 species recorded to date.
The species number is wrongly stated as
28 in Demeter & Hartel (2007). The
precise number of species in European
Russia is not known, but existing data
(e.g. Vekhoff 1993) suggest that there are
more than 30 species. As a comparison 22
species (16 Anostraca) are known in Italy
(Cottarelli et al. 1995, Mura 1999), 20 in
Serbia and Montenegro (Cvetkovic-
Milicic & Petrov 2001, Cvetkovic-Milicic
& Petrov 2007), 19 in Hungary (Forré
2000), 18 in France (Defaye et al. 1998), 17
in Spain (Alonso 1985) and 16 in Austria
(Eder & Hodl 2002). This is remarkable
given the intermediate area of the
country (238.000 km?).

One third of the fauna of Romania is
endemic to eastern or southeastern Eu-
rope and three species are endemic to
Romania. This is probably due to the role
of the plains of southeastern Europe as a
glacial refuge and a speciation center for
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this group (Brtek and Thiéry 1995,
Cvetkovic-Milicic & Petrov 2007). This
shows that the conservation of the
Romanian large branchiopod fauna is
important at a European Ilevel and
implies a great responsibility for Roma-
nia to preserve it.

Differences in species diversity and
species composition between regions are
obvious (Fig. 6b). The Romanian Plain
seems to be exceptionally species-rich,
as noted already by Botnariuc (1948)
(Fig. 6a). However, the difference
between the Banat and the Romanian
Plain is small if we take into account also
the Serbian part of the Banat where 18
species have been recorded (Petrov &
Cvetkovic-Milicic 1996). Other regions of
Romania contribute to a great extent to
the large branchiopod diversity of the
country. Among these is the Transyl-
vanian basin with an endemic species C.
robustus and the mountain basins of the
Eastern Carpathians with a distinct
species composition, including C. shadini
and D. hankoi (Demeter 2005, Photo 1).
The latter region is interesting also
because of its high altitude (400-800 m)
but a surprisingly large number of
species (8).

The species that have a wide distri-
bution in Romania, like A. salina, B.
schaefferi  (Photo 2), C. diaphanus, S.
torvicornis, L. apus, T. cancriformis, are
widely distributed in Europe too (Brtek &
Thiéry 1995). T. stagnalis, a widespread
species in western Europe (e.g. Mura
2001) was found only recently in Roma-
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Table 1. List of species, the number of localities, their distribution between regions (seven regions totally),
endemicity and year of last record. PP - Pannonic and Pontic, PE - Pannonic and East European, SE -
Southeast European (see also the distribution maps of species).

Cll::lr:xgy Distribution European Year of last
Species number of in Ro‘mania distribl{tif)n/ record i.n
localities (regions) endemicity Romania
ANOSTRACA
Artemia salina Linné, 1758 10 3/7 - 2007
Branchinecta orientalis G. O. Sars, 1901 1 1/7 - 1953
Branchipus intermedius Orghidan, 1947 2 1/7 SE 1931
Branchipus schaefferi Fischer, 1834 24 4/7 - 2006
Tanymastix motasi Orghidan, 1945 2 1/7 SE 1953
Tanymastix stagnalis Linné, 1758 1 1/7 - 2005
Banat and
Chirocephalus brevipalpis Orghidan, 1952 9 1/7 Srem district 2005
(Serbia)
Chirocephalus orghidani Brtek, 1966 9 1/7 Romanian 1996
Pannonic,
Chirocephalus carnuntanus Brauer, 1877 3 1/7 (I\(/i::: dGo(:;z), 2005
Moscow
Chirocephalus chyzeri Daday, 1890 14 4/7 PP 2006
Chirocephalus diaphanus Prevost, 1803 52 5/7 - 2007
Chirocephalus robustus Miiller, 1966 4 1/7 Romanian 1956
Chirocephalus shadini Smirnov, 1928 12 1/7 - 2007
Drepanosurus hankoi Dudich, 1927 6 1/7 PE 2007
Siphonophanes grubii Dybowski, 1860 3 2/7 - 1996
Streptocephalus torvicornis Waga, 1842 24 6/7 - 2006
NOTOSTRACA
Lepidurus apus Linné, 1758 15 5/7 - 2007
L. couesii Packard, 1875 2 1/7 - 2005
Triops cancriformis Bosc, 1801 46 6/7 - 2006
SPINICAUDATA
Cyzicus tetracerus Krynicki, 1830 11 3/7 - 2005
Leptestheria dahalacensis Riippell, 1837 21 3/7 - 2005
Eoleptestheria ticinensis Balsamo-Crivelli, 1859 14 3/7 - 2006
Limnadia lenticularis Linné, 1761 1 1/7 - 1908
Imnadia yeyetta Hertzog, 1935 5 3/7 - 2004
LAEVICAUDATA
Lynceus andronachensis Botnariuc, 1947 2 1/7 Romanian 1966
L. brachyurus Miiller, 1927 12 3/7 - 2006
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Artemia salina Branchinecta orientalis
Branchipus intermedius Branchipus schaefferi
Tanymastix motasi Tanymastix stagnalis

Figure 2.A. The distribution of Anostraca in Romania
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Chirocephalus brevipalpis Chirocephalus carnuntanus
Chirocephalus chyzeri Chirocephalus diaphanus
Chirocephalus orghidani Chirocephalus robustus

Figure 2.B. The distribution of Anostraca in Romania
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Chirocephalus shadini

Siphonophanes grubii

Demeter, L. & Stoicescu, A.

Drepanosurus hankoi

Streptocephalus torvicornis

Figure 2.C. The distribution of Anostraca in Romania

nia and the active population is extinct
from the site where it was found because
of habitat destruction caused by building
(Demeter 2005). Several species with a
wide Palearctic or Holarctic distribution
(according to Brtek & Thiéry 1995) have a
localized distribution in Romania, such
as most of Conchostraca and L. couesii
(Photo 3). Some species are Pannonic
endemics (C. brevipalpis) or were formerly
considered Pannonic endemics (D. hankoi,
C. carnuntanus) (Loffler 1993). D. hankoi
has been found in Belorussia (Nagorskaja
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et al. 1998) and in the mountain basins of
the Eastern Carpathians (Demeter 2004),
while C. carnuntanus has been found in
one locality near Moscow (Brtek & Thiéry
1995) and in south Crna Gora mountains
in Macedonia (Petkovski 1993). These
two species therefore seem to have a
wider Eastern European distribution, but
are restricted to few landscapes in
Romania (Demeter & Hartel 2007 and
this study). B. intermedius, formerly
known only from Romania, has been
found in the Balkans from sea level to
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1950 m, which indicates that this species
has a wide ecological tolerance
(Cvetkovic-Milicic & Petrov 2007). Pet-
kovski (1997) suggested it may be more
abundant in the high mountains of the
Southern Carpathians, but this has not
been confirmed to date. Among the three
species that can still be considered
Romanian endemics two (C. robustus and
L. andronachensis) have very few and old
locality records, only C. orghidani has
more recent and more numerous records.

Owing to the lack of photographs or
preserved specimens, we do not accept
the record of B. orientalis in the Retezat
mts. (Parvulescu et al. 2006), although

Lepidurus couesii

Triops cancriformis

211

this species occurs in the high mountains
of Asia (Manca & Mura 1996, Mura &
Azari Takami 2000). In Eastern Europe
this species is typical of lowland natron
pools (Brtek & Thiéry 1995), and it has
only one record in southeast Romania
(Botnariuc & Orghidan 1953).

The large scale, locality based data
presented here provide a broad picture of
large branchiopod distribution in Roma-
nia. An often quoted observation is that
the known distribution patterns of less
charismatic groups reflect the distribu-
tion of their specialists better than the
real distribution of species (e.g. Mura

Lepidurus apus

Figure 3.
The distribution of Notostraca in Romania
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Cyzicus tetracerus

Leptestheria dahalacensis

Imnadia yeyetta

1999). The Romanian case is not different,
as the areas with largest number of
locality records and largest number of
recorded species coincide with the
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Eoleptestheria ticinensis

Limnadia lenticularis

Figure 4.
The distribution of Spinicaudata in Romania

distribution of the specialists of this
group: N. Botnariuc and T. Orghidan
worked in the Romanian Plain, P.
Bandrescu collected samples in the Banat,
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A. Stoicescu works in the surroundings
of Oltenita town and L. Demeter in the
Eastern Carpathian mountain basins.
However, another aspect could be
involved: the diversity of a group in a
certain area also may generate its
specialists. Given the distribution of the
data that cover most of the country, we
tend to believe that the large scale
(regional) picture of the current
distribution of large branchiopods in

Lynceus andronachensis

Romania is quite accurate. On the other
hand, the smaller scale, landscape level
distribution patterns are very poorly
documented, and further research should
focus on this aspect. Also, the locality-
based approach used here is of little
immediate use for conservation because
it provides no information about habitat
availability, species frequency, pheno-

logy.

Lynceus brachyurus

Figure 5. The distribution of Laevicaudata in Romania

Fig. 6.A. The map of Botnariuc (1948); B. current knowledge of regional species richness of large
branchiopods in Romania. The size and the numbers on dashed circles show the relative species
number of Anostraca and Conchostraca (A) and the species number of large branchiopod species

(B).
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Photo 1. Large branchiopod habitat near the Birch Forest of Reci nature reserve, Covasna county.
Lower left corner: female Drepanosurus hankoi, lower right corner: male Chirocephalus shadini.

Photo 2. Large branchiopod habitat in the Somes valley, Silaj county. Small picture: female
Branchipus schaefferi.
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Photo 3. Large branchiopod habitat on the Danube floodplain, Caldrasi county in its dry phase.

Small picture: Lepidurus couesii.

Habitats in the high mountains are
generally less exposed to anthropic
pressure, and are often inside existing
nature reserves, e.g. the Retezat National
Park (Demeter & Mori 2004). However,
the high mountains of Romania are
known to host only one species (C.
diaphanus), although the presence of
other species is not excluded (see
Cottarelli et al. (2006) for recently
described new species in the mountains
of Anatolia and the prediction of
Petkovski (1997) about the distribution of
B. intermedius). Most species are found in
low altitude areas with a high anthropic
pressure (Demeter 2005). Low altitude
nature reserves are much smaller, and
although some habitats may be included
in protected areas, most of them are not.
Small scale studies on  species
distribution and ecology and proper

legislation are needed to efficiently
protect the Romanian large branchiopod
fauna.
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