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Abstract. Fourteen tardigrade species have been found in moss and lichen samples collected at 14 sampling
sites in the Ceahlau National Park in Romania. The study was carried out during the summers of 2009 and
2011, and 613 tardigrade specimens and 11 eggs were found in total. Among them, both Milnesium asiaticum
Tumanov, 2006 and Milnesium granulatum (Ramazzotii, 1962) are new records for Romania. M. granulatum
was originally described from Chile, later reported from Italy, and this is the second report of this species
from Europe. In this paper, we also provide a comprehensive list of the tardigrades known from Romania

altogether with zoogeographical and taxonomical remarks on all known Romanian water bears.
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Introduction

Tardigrades, known also as water bears, are min-
ute (ca. 0.05 to 2 mm) metazoans with a bilateral
symmetry of the body and five indistinct body
segments. In most species the four pairs of legs
terminate with claws. The cuticle is thickened
(»armoured” tardigrades - Class Heterotardi-
grada) or smooth (,unarmoured” tardigrades -
Class Eutardigrada). Tardigrade taxonomy is
based mostly on morphology of the claws, buccal-
pharyngeal apparatus, cuticle and eggs. They in-
habit a wide range of habitats, but all active indi-
viduals require water-film around the body
(Ramazzotti & Maucci 1983, Nelson & Marley
2000, Guil 2008). Up to now, about 1,200 tardi-
grade species were reported throughout the world
(Degma et al. 2013, Vincente & Bertolani 2013).

In Romania studies on tardigrades were rather
fragmentary. The only large monograph of Roma-
nian tardigrades has been published by Ludovic
Rudescu in 1964 (Rudescu 1964). Since then, for 44
years, water bear studies in this region have been
completly neglected. In 2008, Kaczmarek and
Michalczyk recorded three new tardigrades for
Romanian fauna, and later in 2012, Ciobanu and
Kaczmarek (2012) recorded a new genus and an-
other two new species for this region.

Although Rudescu (1964), in his monograph,
mentioned more than 150 tardigrades spe-

cies/varieties, many of them were synonymised or
require confirmation (see Discussion and Table 1).

Concerning tardigrades from Ceahldu Na-
tional Park, only two species were reported from
this area up to now: Echiniscus spinulosus (Doyére,
1840) and Astatumen trinacriae (Arcidiacono, 1962)
(Rudescu 1964; Ciobanu and Kaczmarek 2012). In
this paper we are reporting 14 species, including
two new records for Romania and 14 records new
for Ceahldu National Park.

Material and methods

In August 2009 and May 2011, 18 moss and lichen sam-
ples were collected in Ceahldu National Park (Neamf
County) by the first author. All samples were put into
small paper bags and allowed to dry slowly. In the labo-
ratory each sample was further soaked in water for six
hours. After this time, water containing tardigrades, their
eggs and detritic particles, was decanted and examined
under a stereomicroscope. We followed extraction me-
todology used by Dastych (1980, 1985). All specimens
were mounted on microscope slides in Faure’s medium.
Observations, measurements and photomicrographs were
taken using the Phase Contrast Microscopy (Olympus
BX41 associated with digital camera ARTCAM-300Mi).
Species were determined using a key to the world
fauna of Tardigrada (Ramazzotti & Maucci, 1983), origi-
nal papers and modern keys (Tumanov 2006, Kaczmarek
& Michalczyk 2009a, Pilato & Binda 2010, Michalczyk et
al. 2012a,b, Fontuora & Pilato 2007, Bertolani & Rebecchi
1993, Claxton 1998). Information about the world distri-
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bution of species is given according to McInnes (1994)
and other original papers (e.g. Dastych 1988, 1991, Berto-
lani et al. 1999, Kaczmarek et al. 2012a,b).

All specimens are deposited in the Natural History
Museum - Jasi (Bd. Independentei, No 16, 700101, Iasi,
Romania).

Sampling sites:

1.) 46°58'39"N, 25°57'00"E, 1,904 m asl: open space, moss
and lichen from rocks, August 2009 (2 samples); 2.)
46°57'43"N, 25°56'37"E, 1,831 m asl: open space, moss
from rock, August 2009 (1 sample); 3.) 46°57'46"N,
25°56'53"E, 1,760 m asl: open space, moss from rock, Au-
gust 2009 (1 sample); 4.) 46°59'48"N, 25°55'38"E, 833 m asl:
coniferous forest, moss from tree, May 2011 (1 sample); 5.)
46°59'29"N, 25°55'34"E, 900 m asl: coniferous forest, moss
from tree, May 2011 (1 sample); 6.) 46°58'33"N, 25°55'59"E,
1,180 m asl: coniferous forest, mosses from rocks, May
2011 (2 samples); 7.) 46°58'23N", 25°56'7"E 1,266 m: conif-
erous forest, moss from rock, May 2011 (1 sample); 8.)
46°58'14"N, 25°56'15"E 1,343 m asl: coniferous forest, moss
from tree, May 2011 (1 sample); 9.) 46°59'15"N, 25°56'19"E,
1,184 m asl: coniferous forest, moss from rock, May 2011
(1 sample); 10.) 46°59'07"N, 25°56'14"E, 1,233 m asl: conif-
erous forest, lichens from dead wood, May 2011 (2 sam-
ples); 11.) 46°57'54"N, 25°58'53"E, 1,028 m asl: coniferous
forest, mosses from tree and dead wood August 2011 (2
samples); 12.) 47°00'03"N, 25°56'37"E, 1,065 m asl: conif-
erous forest, from dead wood, August 2011 (1 sample);
13.) 46°59'09"N, 25°57'26"E, 1,584 m asl: open space, moss
from rock, August 2011 (1 sample); 14.) 46°59'01"N,
25°57'34"E, 1,562 m asl: coniferous forest, moss from rock,
August 2011 (1 sample).

Results

In 18 positive samples we found 449 tardigrades
and 11 eggs which were identified to species level.
Additionally, in examined material, 164 specimens
belonging to the genera Macrobiotus and Isohypsi-
bius were found. Species-level identification of
these specimens was not possible, due to the ab-
sence of eggs or poorly preserved specimens. To
avoid potential misinterpretations, we decided not
to report these incomplete identifications here.

Taxonomic accounts:

Phylum Tardigrada (Spallanzani, 1777)
Class Heterotardigrada Marcus, 1927
Family Echiniscidae Thulin, 1928
Genus Echiniscus Schultze, 1840

1. Echiniscus granulatus (Doyere, 1840)
Sampling sites and number of specimens: 8 (2
specimens)

Remarks: In Romania, the species was re-
ported also in Cosna, Poiana Stampii, Rardu and
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Giumaldu Mts (Suceava County), Marisel field,
Racatdu River (Cluj County) (Rudescu 1964).

Genus Testechiniscus Kristensen, 1987

2. Testechiniscus spitsbergensis (Scourfield, 1897)
Sampling sites and number of specimens: 2, 3 (143
specimens)

Remarks: In Romania, the species was re-
ported only from Retezat National Park (Hune-
doara County) (Rudescu 1964).

Class Eutardigrada Richters, 1926

Order Apochela Schuster, Nelson, Grigarick
& Christenberry, 1980

Family Milnesiidae Ramazzotti, 1962
Genus Milnesium Doyere, 1840

3. Milnesium asiaticum Tumanov, 2006 (Fig. 1)
Sampling sites and number of specimens: 8, 9, 10,
11, 14 (29 specimens and 1 simplex stage)

Remarks: Our specimens correspond perfectly
to the original description. Milnesium asiaticum
was originally described from Kyrgyzstan and
then found in Svalbard Archipelago (Kaczmarek
et al. 2012b). It belongs to the tardigradum goup of
species with smooth cuticle and claw configura-
tion [3-3]-[3-3] (Michalczyk et al. 2012a, b). It is a
new record for Romania (see also Remarks in Ap-
pendix 1).

4. Milnesium granulatum (Ramazzotti, 1962)

(Fig. 2)

Sampling sites and number of specimens: 10 (14
specimens)

Remarks: Milnesium granulatum was originally
described by Ramazzotti (1962) as a variety of
Milnesium tardigradum Doyere, 1840, but was later
elevated to species level by Michalczyk et al.

(2012a,b). Our specimens correspond perfectly to
the original description and later re-description. It
belongs to the granulatum group of species with
sculptured cuticle and claw configuration [3-3]-[3-
3] (Michalczyk et al. 2012a,b). It is a new record for
Romania (see also Remarks in Appendix 1).

Order Parachela Schuster, Nelson, Grigarick

& Christenberry, 1980

Family Hypsibiidae Pilato, 1969

Subfamily Hypsibiinae Pilato, 1969

Genus Hypsibius Ehrenberg, 1848

5. Hypsibius dujardini (Doyére, 1840)

Sampling sites and number of specimens: 11 (1
specimen)

Remarks: The original description is inade-
quate and unsatisfactory therefore the examined
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Figure 1. Milnesium asiaticum Tumanov, 2006: A - habitus (ventral view);
B - buccal apparatus (ventral view); C - claws III; D - claws IV. [scales in micrometers].

specimens were compared with later descriptions
(e.g. Ramazzotti & Maucci 1983, Dastych 1988 and
Miller et al. 2005). This species has also been re-
ported in Balea Lake (Sibiu County), Poiana Stam-
pii, Pietrosul (Suceava  County)
(Rudescu 1964).

6. Hypsibius pallidus Thulin, 1911
Sampling sites and number of specimens: 1, 4, 7

(39 specimens)
Remarks: Our specimens correspond perfectly
to the re-description (Kaczmarek & Michalczyk

Mountain

2009a). Hypsibius pallidus was earlier reported
from Romania in Pietrosul Mountain (Bistrita and
Maramures Counties), Indu (Maramures County),
Sovata (Mures County), Tusnad (Harghita
County), Retezat National Park (Hunedoara
County) (Rudescu 1964).

7. Hypsibius cf. scabropygus Cuénot, 1929
Sampling sites and number of specimens: 10, 11,

12, 14 (12 specimens)

Remarks: Our specimens correspond to the
original description in most of the characters, but
in Romanian specimens we found small cuticular
bars between claws on IV pair of legs. These small
bars were not mentioned in original description,
probably due to their small size. They could have
been missed, but a re-description of this species is
necessary. Hypsibius scabropygus was earlier re-
ported from Romania on Pietrosul Mountain (Bis-
trita and Maramures Counties) (Rudescu 1964).

Genus Isohypsibius Thulin, 1928

8. Isohypsibius prosostomus prosostomus Thulin,
1928
Sampling sites and number of specimens: 1, 12 (52
specimens)

Remarks: This species has been reported also
in Maramures Mts, Viseu de Sus, the Mihoaia Val-
ley (Maramures County), Cluj (Cluj County), Si-
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Figure 2. Milnesium granulatum (Ramazzotti, 1962): A - habitus (ventro-lateral view);
B - sculpture on dorsal cuticle; C - claws IIL [scales in micrometers].

naia (Prahova County), Predeal (Brasov County) Maramures Counties) (Rudescu 1964). This is a

(Rudescu 1964). second report of this species from Romania.
Subfamily Diphasconinae Dastych, 1992 Subgenus Diphascon (Diphascon) Plate, 1889
Genus Diphascon Plate, 1889 10. Diphascon (Diphascon) pingue pingue (Mar-

Subgenus Diphascon (Adropion) Pilato, 1987 cus, 1936)

9. Diphascon (Adropion) prorsirostre Thulin, 1928  Sampling sites and number of specimens: 5, 11 (4

Sampling sites and number of specimens: 11, 12 (9 specimens)

specimens) Remarks: This species belongs to the pingue
Remarks: This species has been reported only group, a complex of very similar species and

in Pietrosul Mountain until now (Bistrita and should be examined and determined very care-
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fully based on modern literature (Pilato & Binda
1998, 1999; see also Fontoura & Pilato (2007) for
the diagnostic key to the group). This species has
been reported in Romania from Bistrita, Ilva Mare
(Bistrita Nasaud County) and Budus (Cluj County)
(Rudescu 1964).

Family Ramazzottidae Marley, McInnes
& Sands, 2011
Genus Ramazzottius Binda & Pilato, 1986

11. Ramazzottius cf. oberhaeuseri (Doyere, 1840)
Sampling sites and number of specimens: 1, 11 (55
specimens)

Remarks: The species is considered as cosmo-
politan (Mclnnes 1994), but recently many new
species of Ramazzottius have been described (e.g.
Dastych 2006, 2011, Kaczmarek et al. 2006, Bartels
et al. 2011 and Pilato et al. 2013). All specimens
from the genus Ramazzottius should be examined
and determined very carefully (based on eggs and
adults) and according to the modern literature (see
Biserov 1998 for a diagnostic key to the genus). In
the present study, eggs were not found, and final
identification was not possible. Species are known
from many localities in Romania (Rudescu 1964),
but most require confirmation according to the
modern literature.

Superfamily Macrobiotoidea Thulin, 1928
in Marley et al. 2011

Family Macrobiotidae Thulin, 1928
Genus Macrobiotus Schultze, 1834

12. Macrobiotus hufelandi hufelandi C.A.S.
Schultze, 1834

Sampling sites and number of specimens: 2 (11
specimens and 1 egg)

Remarks: Macrobiotus h. hufelandi is a nominal
species for a cosmopolitan group of species
(McInnes 1994). Species from this group require a
very careful taxonomic analysis, including egg
morphology. Additionally, in the last few years
many new species were described in this group
(e.g. Pilato et al. 2003b, Kaczmarek & Michalczyk
2004, Dastych 2002, 2005, Fontoura et al. 2008,
Bartels et al. 2009, Kaczmarek & Michalczyk
2009b, Pilato & Lisi 2009, Bertolani et al. 2011,
Biserov et al. 2011, Pilato et al. 2012, Guidetti et al.
2013 ; see also Bertolani & Rebecchi 1993 for the
diagnostic key to the group). Species are known
from many localities in Romania (Rudescu 1964),
but most of them require confirmation according
to the modern literature.
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13. Macrobiotus harmsworthi harmsworthi
Murray, 1907
Sampling sites and number of specimens: 6 (22
specimens and 10 eggs)

Remarks: Macrobiotus h. harmsworthi

is a
nominal species for a cosmopolitan group of spe-
cies (McInnes 1994). Species from this group need
a very careful taxonomic analysis, including egg
morphology. In the last few years many new spe-
cies were described in this group, also from
Europe (e.g. Michalczyk & Kaczmarek 2003a, Pi-
lato et al. 2004, Tumanov 2005, Pilato & Lisi 2006a,
b, Pilato et al. 2006, Kaczmarek et al. 2007,
Kaczmarek & Michalczyk 2009b, Pilato & Lisi
2009, Rossi et al. 2009; see also Kaczmarek et al.
2011 for the diagnostic key to the group). Species
known from many localities in Romania (Rudescu
1964), but most of them require confirmation ac-
cording to the modern literature.

Genus Minibiotus Schuster, 1980
(amended by Claxton, 1998)

14. Minibiotus intermedius (Plate, 1888)
Sampling sites and number of specimens: 4, 5, 9,
11, 13 (55 specimens)

Remarks: For many years Minibiotus interme-
dius had been considered as cosmopolitan (McIn-
nes 1994), but according to more modern taxon-
omy it is a species complex (Claxton 1998). All
species from this genus should be examined very
carefully based on adults and (most often) eggs,
especially that in the last years many of the new
species were described from all over the world
(e.g. Michalczyk & Kaczmarek 2003b, 2004, Pilato
et al. 2003a, Guil & Guidetti 2005, Michalczyk et
al. 2005, Pilato & Lisi 2006b, Li et al. 2008, Fon-
toura et al. 2009a, b, Meyer & Hinton 2009, Rossi et
al. 2009, Meyer & Domingue 2011, Meyer et al.
2011, Meyer 2012). Species of the Minibiotus inter-
medius complex are known from many localities in
Romania (Rudescu 1964), but most of them require
confirmation according to the modern literature.

Discussion

Up to now only 17 papers on Romanian tardi-
grades were published (Margo 1879, Daday 1897,
Botezat 1903, Richters 1910, Tharos 1936, 1937,
1938, 1940, 1961, 1962, Rodewald 1936, 1939, Pé-
terfi 1956, Botosdneanu & Negrea 1961, Rudescu
1964, Kaczmarek & Michalczyk 2008, Ciobanu &
Kaczmarek 2012). In all of these papers, 154 taxa
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(species and subspecies) were reported. In spite of
this fact, some of them are non-valid taxa or syno-
nyms, or were only suggested to be present in
Romania, based on findings of these species in
neighbouring countries. As non-valid taxa in the
light of modern taxonomy, the following are con-
sidered:

1.) Echiniscus granulatus forma quadrifilis Mi-
hel¢i¢, 1938, E. g. £. trifilis Mihel¢i¢, 1938, E.g. f. tri-
filis brachyspinosa, E. g. f. trifilis laterosetosa Mihel-
¢i¢, 1938, E. g. f. bifilis laterosetosa Mihel¢i¢, 1938
were often found in samples in mixed populations
and are probably different development stages of
the nominal species Echiniscus granulatus (Doyere,
1840), E. blumi blumi Richters, 1903 or E. trisetosus
Cuénot, 1932 (Rudescu 1964).

2.) E. muscicola Plate, 1988 is considered as an
invalid taxon by Ramazzotti and Maucci (1983).
Authors suggested that the description of this
taxon is contradictory and probably refers to more
than one species.

3.) Macrobiotus dubius Murray, 1907 and M.
ferdinandi Reukauf, 1912 are invalid because their
identification according to original descriptions is
not possible (Ramazzotti & Maucci 1983).

As synonyms, the following are considered:

1.) Calohypsibius ornatus carpaticus Bartos, 1931
is a synonym of nominal taxon Calohypsibius orna-
tus (Richters, 1900) (Ramazzotti & Maucci 1983).

2.) Echiniscus iharosi Rudescu, 1964 was de-
scribed as a new species, but according to Ramaz-
zotti & Maucci (1983) it is a synonym of E. mero-
kensis merokensis Richters, 1904.

3.) E. lapponicus carpaticus, which could be a
synonym of nominal taxon Echiniscus lapponicus
Thulin, 1911. Ramazzotti & Maucci (1983) in their

D.A. Ciobanu et al.

Figure 3. The administrative map of
Romania with 26 blackened counties in
which tardigrades were found (for the
legend see the Table 1). Map outline
according to Wikipedia: http://ro.
wikipedia.org/wiki/Fi%C8%9%ier:Roma
nia_counties_blank_big.png

monograph mentioned that this subspecies was
found together with a typical form. The taxonomic
status of this subspecies needs verification.

4.) E. marinellae Barto$, 1935, E. melanophthal-
mus Bartos, 1939, E. menzeli Heinis, 1917, E. rosaliae
Mihel¢i¢, 1951 and E. spinuloides Murray, 1907 are
all synonyms of Testechiniscus
(Scourfield, 1897) (Maucci 1985).

5.) Echiniscus scrofa Richters, 1902 is a syno-
nym of E. quadrispinosus quadrispinosus Richters,
1902 (Ramazzotti & Maucci 1983).

6.) Macrobiotus morulatus Barto$, 1936 is a
synonym of M. montanus Murray, 1910 (Ramaz-
zotti & Maucci 1983).

7.) Pseudechiniscus tridentifer Bartos, 1935 is a
synonym of P. victor (Ehrenberg, 1853) (Dastych
1980).

spitsbergensis

The species supposed to be present in Romania by
Rudescu (1964) are as follows:

1.)  Bryochoreus  intermedius  intermedius
(Murray, 1910) was suggested based on the pres-
ence of other subspecies B. intermedius laevis (Mar-
cus, 1936) in Hunedoara and Suceava counties.

2.) Echiniscus batramiae lharos, 1936 was sug-
gested based on the presence of this species in
Hungary and former Czechoslovakia).

3.) E. columinis was suggested based on the
presence of this species in Poland (but according
to Dastych 1980, 1988, the specimens of E. columi-
nis reported by Weglarska (1959) from Poland be-
longs to E. e. merokensis).

4.) Dactylobiotus ampullaceus (Thulin, 1911) and
Macrobiotus komareki Bartos, 1939 were suggested
based on the presence of these species in the
neighbouring countries, Hungary and Ukraine.

5.) Diphascon (Adropion) belgicae Richters, 1911
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was suggested based on the presence of this spe-
cies in Bulgaria and former Czechoslovakia.

6.) Macrobiotus rollei Heinis, 1920 was sug-
gested based on the presence of this species in
Hungary.

7.) Oreella mollis and O. vilucensis were sug-
gested based on presence of the genus Itaquascon
in Poland (originaly described from Brasil) and
suggestions that genus Oreelln is present in
Europe. Additionally, O. vilucensis is considered as
species inquirenda now (Degma et al. 2013).

One further problem with the list of Romanian
tardigrades is that some of the species reported
from this country are considered as species groups
now (e.g. Paramacrobiotus areolatus, Hypsibius con-
vergens, Macrobiotus hufelandi, Diphascon pingue,
Paramacrobiotus richtersi, etc.), and their pres-
ence/distribution in Romania requires verifica-
tion. In conclusion, at present, 127 valid taxa are
present in Romania (from 26 of 41 Romanian
counties), but the presence of some of them should
be confirmed in further studies (Appendix 1).
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