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Abstract

Research of the Hungarian Niphargus species is a rather neglected field. This is due to the growing distance between the
level of knowledge about Hungarian species and the elaboration determined by the international publications, which had
caused a hardly negotiable inconvenience in the judgment of the state of the Hungarian species. The clarification of spe-
cies in questionable positions could be the starting point of further inland research. During our work, the species with Hun-
garian distributions were assigned based on the literature’s data, and were evaluated with morphological examinations of
the specimens collected by us from their type localities and other habitats. Considering the validity of the species we cre-
ated three categories. Eight of the 20 species proved to be invalid or non-inland species, three remain in an uncertain tax-
onomic state, while nine are classifiable into the ’valid Hungarian species’ category. During the 43 samplings in 27
localities we added new distributional data for seven species.
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Introduction

Although the blind amphipod genus, Niphargus Schitdte, 1849 is among the most significant elements of
European subterranean communities, its research in Hungary has lagged behind in the past decades, in comparison
with its other European counterparts. At the first half of the last century Endre Dudich and Lajos Méhely performed
extensive taxonomic research on Niphargus species. As a result of their work, numerous species descriptions and
other articles, which were concerned with morphological data and systematic problems, were published (e.g.
Dudich 1924; 1926; 1927; 1932; Méhely 1927; 1937; 1941). However, the inland research of the genus was soon
effaced and nothing more than sporadic contributions, announcing only distributional data, were published due to
surveys of hydrobiologist specialists (e.g. Stiller 1953; Ponyi 1962; Bajomi 1969; Lantos; 1986), with the
exception of the description of Niphargus forroi (Karaman, G. S. 1986).

While globally, the number of the known Niphargus species and subspecies has exceeded 300, taxonomic
status of the few species described from Hungary has remained uncertain. When the descriptions and distribution
data were published, many of the Hungarian caves known today were undiscovered, which had limited the chance
of finding new species and even new populations. Most of the descriptions operated with insufficient
morphological information and few drawings, and often the type locality cannot be exactly identified. The
taxonomic review of the Hungarian species is aggravated by the fact that in most cases the holotypes are no longer
available in the type collections for various reasons, like perished in the fire which ravaged the Hungarian Natural
History Museum during the revolution in 1956 (Balazs & Angyal 2013).

Muské (2007) lists 15 Niphargus species in her Hungarian Malacostraca checklist (Niphargus foreli Humbert,
1877, N. forroi G. Karaman, 1986, N. gebhardti Schellenberg, 1934, N. hrabei S. Karaman, 1932, N. hungaricus
Méhely 1937, N. leopoliensis Jaworowsky, 1893, N. longicaudatus A. Costa, 1851, N. magyaricus Méhely 1941 2,
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N. matrensis Méhely 1941 ?, N. molnari Méhely 1927, N. puteanus C. L. Koch, 1836, N. stygius (Schiddte, 1847),
N. tatrensis Wrzesniowsky, 1890, N. thermalis Dudich, 1941, and N. valachicus Dobreanu & Manolache, 1933.)
Some of them though, cannot be considered as indigenous species yet, due to the translocation of country
boundaries, while others are the results of misidentifications or using synonymised names. The mention of further
five species, which can be related to Hungarian distribution (V. aggtelekiensis Dudich, 1932, N. dudichi Hanko,
1924, N. mediodanubialis Dudich, 1941, N. baloghi Dudich, 1940, N. pater Méhely, 1941) were found in the
relevant literature (e.g. Dudich 1932; 1934; 1941b; Hanké 1924; Méhely 1941).

The aim of our work was to evaluate the collected information from the entire literature that was available,
then to diagnose which species comprise the Niphargus fauna of the present-day Hungary. Furthermore, in case of
the established valid species, or species with uncertain taxonomic position, we considered as an important issue the
collection of individuals from the type localities and other surrounding localities to obtain a better knowledge about
the distribution of the species. With the exception of N. dudichi and N. forroi, specimens from the type localities
have not been found in museum collections of Hungary. During our work we created a collection—dissections and
material preserved in ethanol—of all the known Hungarian subterranean Niphargus species collected from the type
localities or from the nearest localities when necessary, which was deposited in the Hungarian Natural History
Museum, Department of Zoology.

Material and methods

After the overview of the literature, based on the records and descriptions, we determined a list of the species with
Hungarian distribution. Then, by establishing a criteria system, with further literary assay, the list was narrowed
down to fewer species. We took into consideration the nominal changes had happened since the mention, the
possibility of misidentifications and the alterations related to the translocation of country boundaries. We collected
specimens from the type localities in case of the species with potential Hungarian distributions. Collections were
carried out in 27 localities of six regions (Mecsek Mts., Biikk Mts., Aggtelek Karst, Budapest, K6szegi Mts.,
Nyitra-Barsi-Hills, now Podunajsk4 Pahorkatina, Slovakia) in 43 occasions. Most of the collected individuals were
dissected and were fixed on slides, which were suitable for morphological comparison with the data found in the
corresponding species descriptions. Both the methodology of the dissection and the data management were
undertaken according to the modern Niphargus-taxonomic standard (FiSer et al. 2009), therefore the new samples
and data could be applied in pending, expansive morphological comparative surveys as well. Drawings were made
using a drawing tube attached to a Leica DM 1000 light microscope.

Results

After the study of the literature related to the relevant 20 Niphargus species, we established three categories. In the
first category we find the species without distributional data from the present-day Hungary, either due to
misidentifications or using synonym names that therefore cannot be considered as elements of the Hungarian
fauna. Eight species belong to this category: N. pater, N. baloghi, N. dudichi, N. stygius, N. longicaudatus, N.
puteanus, N. foreli, and N. leopoliensis. In the second group there are species with uncertain taxonomic positions.
These three species are: N. magyaricus, N. matrensis and N. mediodanubialis. Into the third category belong the
widely accepted, valid Hungarian Niphargus species. This means nine species, namely: N. hrabei, N. valachicus,
N. tatrensis, N. aggtelekiensis, N. forroi, N. gebhardti, N. molnari, N. hungaricus and N. thermalis.

Niphargus species which taxonomic state have been changed since their record or species which can not
revealed from the Hungarian fauna:

Niphargus pater MEHELY, 1941

The description of the species is detailed and contains several drawings (Méhely 1941). The type locality is the
Kisnyires (Mesteacdan) Cave in Maramaros (Maramures) county, which today belongs to Romania. Due to regular
name changes occurred since then, the cave could not be undoubtedly identified.
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Niphargus baloghi DUDICH, 1940

The later literature often refers to this species as N. puteanus baloghi subspecies (e.g. Carausu et al. 1955). The
type localities are wells and streamlets around Kerecke (Kerecki) village (Dudich 1940), which now belongs to
Ukraine, Svaliava district.

Niphargus dudichi HANKO, 1924

The type localities of the species are around Nagysallo (Tekovské Luzany) village (Hanké 1924). Today this
territory belongs to Slovakia. The description of the species is detailed with numerous drawings. Approximately
200 individuals can be found in the Hungarian Natural History Museum’s collection, preserved from the original
collecting.

Niphargus stygius (SCHIODTE, 1847)

N. stygius is one of the earliest described niphargid species (Schiddte 1847), and served as the example for the
genus description (Schiddte 1849). Its distribution area covers the North-West Dinaric Karst and the South Alps.
The Hungarian mention by Frivaldszky (1865) from the Baradla Cave is clearly a misidentification, due to the
limited number of species known back then. By its morphology, the specimens found in the Baradla Cave were
closer to N. stygius than to the other three species (N. longicaudatus A. Costa, 1851, N. puteanus Koch, 1836 and
N. fontanus Bate, 1859) that had been described until the first faunistic research of the cave. Data connected to this
misidentification can also be found in later literature-based publications (Bokor 1921; Dudich 1924).

Niphargus longicaudatus (A. COSTA, 1851)

The species originally appears in a fauna list as Gammarus longicaudatus, referring to specimens collected in
wells around Naples (Costa 1851). The morphological description and drawings of the whole body and the
gnathopods were published a few years later (Costa 1857). The currently known distribution of the species is rather
wide ranging from Italy trough the Balkans to Greece (e.g. G. S. Karaman 1989). The Hungarian mention
(Schellenberg 1940) treats N. hungaricus as a subspecies of N. longicaudatus. Since this classification was not
widely accepted, the Hungarian occurrence of the N. longicaudatus can be rejected.

Niphargus puteanus (C. L. KocH, 1836)

The species was originally described from wells of Weichselmuehle village close to Regensburg (Koch 1836).
As it is obvious in the case of other “early” Niphargus species, a notable part of the mentions is originated from
misidentification of individuals of the later described species. The Hungarian occurrence of N. puteanus fits this
pattern, however with some influence of geopolitical changes. Within the present territory of Hungary, Dudich
(1926) refers to the specimens collected from Batorliget-marshland as an unknown species from N. puteanus
species group. Later he describes this species as N. mediodanubialis with wide Hungarian distribution (Dudich
1941b). One year later, in his publication about Bétorliget-marshland he mentions N. puteanus occurrences from
Zagreb and Budapest, without going into details (Dudich 1927). In this article Dudich evaluated the reliability of
Hungarian Niphargus data as: ”...except the lately described N. Dudichi HANKO and N Molndri MEHELY, only of
historical value, since the taxonomy of the genus is in its early stage”. The data about the occurrence in Budapest,
as it becomes clear in a later work (Dudich 1941a), was cited from Tivadar Margd who identified specimens
collected from the lake of Orczy-garden, Budapest as N. puteanus (Marg6 1879), most likely erroneously. Further
Hungarian N. puteanus mentions can be found due to the changes of the country boundaries about subspecies, like
N. puteanus banaticus DOBREANU & MANOLACHE, 1936, N. puteanus (illidzensis) dalmatinus SCHAFERNA, 1922
(Dobreanu & Manoloche 1936) from present Romania and N. puteanus baloghi DUDICH, 1940 from present
Ukraine. The last being originally described on species level as N. baloghi (Dudich 1940).

Niphargus foreli HUMBERT, 1876

The species’ distribution area is the Alps, where it typically inhabits deep alpine lake bottoms. The type
locality is Lake Geneva (Humbert 1876). The mention of its Hungarian occurrence has a historical root. N.
gebhardti, which occurs in the caves of the Mecsek Mts. (Southwest Hungary) was originally described as a
subspecies of N. foreli, named N. foreli gebhardti (Schellenberg 1934).
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Niphargus leopoliensis JAWOROWSKY, 1893

The species was described based on specimens collected from a well in the city of Lwow, Poland (Jaworowsky
1893) which now belongs to Ukraine as Lviv. The mention of its Hungarian occurrence is related to the fact, that
the N. molnari from the caves of the Mecsek Mts. (Southwest Hungary) was repeatedly treated as a subspecies of
N. leopoliensis, named N. leopoliensis molnari by authors (Schellenberg 1933; Gebhardt 1963; 1967).

Niphargus species with uncertain taxonomic state:

Niphargus magyaricus MEHELY, 1941

Me¢éhely in one of his papers (Méhely 1941) used this name for the specimens collected in wells around Szeged
(South Hungary). In this paper he gives information only about two morphological characters: the ratio of the
length of the palmar spine of the first gnathopod and the length of the seta on the palmar spine, and the shape of the
spines of the proventriculus. He also adds a drawing of the palmar corner of gnathopod 1. (Fig. 1). The missing
holotype, the inaccurate data on the type locality and the fact that these morphological characters are barely used in
other descriptions, makes it really challenging if not impossible to evaluate this species. Therefore it should be
treated as species inquirenda.

Niphargus matrensis MEHELY, 1941

This species name can be found in the same paper of Méhely (1941), referring to the specimens he collected in
springs near Galyatet6, Matra Mts. (North Hungary). He presents only a drawing of the lacinia mobilis (Fig. 2).
Due to the missing holotype, the incomparable description and the inaccurate data on the type locality, the species
should be treated as species inquirenda.

Niphargus mediodanubialis DUDICH, 1941

The taxonomical status of the N. mediodanubialis is doubtful. Dudich (1941b) in his description of the species
compares it with N. valachicus, N. hrabei and N. thermalis. The specimens used for description were from different
parts of Hungary, therefore he presents telson drawings on specimens from localities like Révfiilop, Rendes and
Batorliget (Fig. 3.) while stating that he considered the ones from swamps near Szeged (Southeast Hungary) as
morphologically typical. In the same paper he describes a separate form by the shape of the telson from Révfiilop
as N. mediodanubialis f. aschizotelson. Later on, S. Karaman (1950) synonymised the species with N. valachicus.
In non-Hungarian articles this was widely accepted (e.g. Karaman G. S. 1972), while Hungarian authors usually
stayed with the separate species name in papers on faunistic studies from different locations of Hungarian surface
waters (River Danube, River Tisza backwaters, Lake Balaton, etc.) (Berczik 1966; Dudich 1967; Forré 1990;
Lantos 1986; Megyeri 1953; Ponyi 1962; Stiller 1953). In the contrary, Muské (1994) treats N. mediodanubialis as
synonym of N. valachicus.

Currently valid indigenous Niphargus species:

Niphargus hrabei S. KARAMAN, 1932

The species was originally described as N. tatrensis hrabei S. Karaman, 1932 from lakes near the village
Parkany-Nana (Nana Parkan, Southern-Slovakia). The surface dwelling species is widely distributed in the
Danube’s middle and lower river basin (e.g. Sket 1994). In Hungary it occurs in lakes at Little Hungarian Plain,
Great Hungarian Plain, River Danube, River Drava and the Lake Balaton catchment area (Nosek & Oertel 1980;
Borza et al. 2010; 2013). The type locality is currently heavily polluted, being a possible reason for our inability to
find specimens there. Based on our preliminary morphological and genetic unpublished studies, N. Arabei is
closely related to V. thermalis, therefore their taxonomical relationship needs to be investigated further.

Niphargus valachicus DOBREANU & MANOLACHE, 1933

In Dobreanu and Manolache’s (1933) species description, based on samples collected in the lake of the
“Dimitrie Brandza” Botanical Garden (Bucharest, Romania), it appears as N. tatrensis valachicus. In this rather
short paper they present some drawings on the pereopod dactylus, epimeral plates, the uropod III, the telson and the

maxilla I., together with some comparison notes with N. tatrensis hrabei and N. illidzenzis Schiferna, 1922. A few
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FIGURE 1. N. magyaricus, drawing on the palmar corner of the first gnathopod (Méhely 1941).
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FIGURE 2. N. matrensis, drawing on the lacinia mobilis of the right mandible (Méhely 1941).

years later they treated it on a species level with the name N. valachicus (Dobreanu & Manolache 1936). The
species is widely distributed across Europe, mainly in countries of the Danube catchment area (Sket 1981). S.
Karaman (1950) in one of his works states that this is the same species as the one named N. mediodanubialis by
Hungarian authors. The distribution of N. valachicus in Hungary is wide. There are regular records of relative high
abundance from lakes and slow flowing river parts from the Great Hungarian Plain, and the catchment area of
River Drava, Lake Balaton, and River Tisza (Borza et al. 2010, 2013). Kontschan (2002, 2004) found the species in
a small surface stream of the Vértes Mts., widening its possible habitat range. A paper about Crustaceans of
Northwest Hungary (Kontschan et al 2006) contains several new Hungarian distributional data from sites in
catchment area of River Tisza, River Hernad and River Bodrog together with a short morphological description and
a photograph. In a paper presenting keys for identification of the Hungarian amphipods (Kontschan et al. 2002) N.
valachicus appears interestingly with the Hungarian name “k6zépdunai vakbolhardk” which is a loan translation
and has been the common name for N. mediodanubialis.

Niphargus tatrensis WRZESNIOWSKY, 1890, Niphargus aggtelekiensis DUDICH, 1932

Due to their close morphological relationship, these two species are to be evaluated as a single topic. The N.
tatrensis was originally described from the foothills of the Polish Tatra from wells near Zakopane (Wrzesniowsky
1890). N. tatrensis is undoubtedly a valid species and its Hungarian occurrence is unquestionable while the
taxonomic status of the N. aggtelekiensis is doubtful. During the detailed faunistic survey of the Baradla Cave,
Dudich found out that the Niphargus inhabiting the cave were erroneously identified as N. stygius. Since it was
clearly distinguishable from N. stygius, he identified it as a new species and described as N. aggtelekiensis (Dudich
1932, 1934). A few years later Shellenberg identified specimens from Domica Cave as N. tatrensis (Schellenberg
1938a). As the two caves are in fact one, and differ only in the name of the entrances (Baradla-Domica Cave
System), this inconsistent species identification raised questions. Schellenberg had been trying to solve the
taxonomical problems regarding to the great morphological variability of N. tatrensis for years (Schellenberg 1935;
1937), and distinguished seven forms, N. tatrensis f. aggtelekiensis being one of them (Schellenberg 1938b). The
fact that there is a later paper by Dudich where he treats N. aggtelekiensis as a form of N. tatrensis like
Schellenberg (Dudich 1941a), clearly shows his own doubts. According to our current knowledge, the N. tatrensis
species complex contains populations that inhabit subterranean waters of higher than 400 meters altitude in
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Slovenia, Austria, Hungary, Slovakia, Czech Republic and Poland. The Slovenian populations can be
morphologically distinguished on species level as N. scophicauda FISER, 2010, while members of other
populations do not provide clear morphological separations (FiSer er al. 2010). FiSer’s study, based on museum
samples, revealed the shape of the lateral margin of the telson and the number of flattened spines on the maxilliped
inner lobe as more or less reliable characters for distinguishing N. aggtelekiensis (FiSer et al 2010) as a species or
even as a form. If we go with these characters, the Niphargus specimens we collected in the Biikk Mts. (Northeast
Hungary) from permanent siphons of the Kecske-lyuk Cave, the Szepesi-Laner Cave System, the Szivarvany-
Sebes Cave System, the Bolhési-Javorkuti Cave System, the Speizi Cave and the Istvdn-Lapai Cave can be
identified as sensu stricto N. tatrensis, while the ones we collected in the Aggtelek Karst from the flowing waters of
the Kopolya Springcave, the main passage of the Baradla Cave, the Baradla Rovid-Alsé Cave, the Kossuth Cave
and the Rékdczi 1. Cave can be identified as N. aggtelekiensis with smoother lateral telson margin and more
flattened spines on the inner lobe of the maxilliped (Fig. 4). The clear separation and the valuation of the taxonomic
level of N. tatrensis, N. aggtelekiensis and the other forms would require a wide molecular study based on samples
collected from all of the 23 known populations.

FIGURE 3. N. mediodanubialis, drawings on telsons (Dudich 1941). A: male from Rendes (Middle-West Hungary), B: female
from Rendes, C: male from Révfulop (Middle-West Hungary), D: female from Révfuilop.
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FIGURE 4. A. Telson of N. aggtelekiensis form Baradla Révid Alsé Cave. B. Telson of N. tatrensis from the Szepesi-Laner
Cave System. C. Maxilliped inner lobes of N. aggtelekiensis from Baradla Révid Als6 Cave. D. Maxilliped inner lobes of V.
tatrensis from Szepesi-Laner Cave System.

Niphargus forroi G. KARAMAN, 1986
N. forroi was described from the Diabaz Cave (Biikk Mts., Northeast Hungary) by G. S. Karaman (G. S.
Karaman 1986). The description is rather detailed and contains several drawings, thoroughly fulfilling the
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requirements of a modern morphological description. The holotype is owned by the descriptor, however the
paratypes can be found in the Collection of Crustacea of the Hungarian Natural History Museum. Prior to our
investigations, the species was known only from the type locality. During our investigation carried out in the Biikk
Mts., the species was found in the Szepesi-Laner Cave system, the Létrasi-vizes Cave, the Szivarvany-Sebes Cave
System, and the Speizi Cave too. In all locations the specimens were found in small pools formed by dripping
water.

Niphargus gebhardti SCHELLENBERG, 1934

The species was described by samples from pools of dripping water in the main passage of the Abaligeti Cave
(Mecsek Mts., Southwest Hungary) originally as Niphargus foreli gebhardti subspecies (Schellenberg 1934). The
description contains two drawings of the telson and the propodus of the second gnathopod and some information
about the pereopods, antenna I and 11, the maxilliped and the first maxilla. Later on, Schellenberg (1935) provides
additional data on the telson and the body length, staying with the subspecies level. Since the presence of the N.
molnari in the Abaligeti Cave had not been known that time, it is possible that this taxonomical rank by
Schellenberg was caused by the mixed occurrence of N. gebhardti and N. molnari in samples from the Abaligeti
Cave that he was examining. Thus it might made him think characters fell in the variation range of the N. foreli’s.
Meéhely (1941) together with data on the lacinia mobilis and a drawing of the retinacles changed the taxonomical
rank using the name N. gebhardti. Antal Gebhardt presented further distributional data (Gebhardt 1934, 1963,
1967), always staying with the subspecies rank. The same subspecies ranking can be found in Dudich’s work
(1941a). The holotype is either in an unknown place or had been destroyed. Angyal & Balazs (2013a) collected the
distinguishing characters of N. gebhardti and N. molnari, presenting comparative drawings of each of them. The
sample collecting connected to the morphological work revealed new distributional data from the Mecsek Mts.,
namely: Vadetetds Sinkhole, Szajha-fels¢ Sinkhole, Spiral Sinkhole, Gilisztds Cave and Trié Cave (Angyal &
Balazs 2013b).

Niphargus molnari MEHELY, 1927

The species was described from samples collected in streams of the Manfai-k6lyuk Cave (Mecsek Mts.,
Southwest Hungary) (Méhely 1927). Later it was found in the main stream of the Abaligeti Cave too (Gebhardt
1963). The original description is rather poor with only two drawings of the epimeral plates and the pereion
segments. Further drawing can be found in Méhely’s summarizing work (Méhely 1941) of the right lacinia mobilis.
Schellenberg (1933) mentions it as subspecies N. leopoliensis molnari, but later he treats on its original name and
taxonomical rank again, presenting data about the seta number of the palpus of the first maxilla (Schellenberg
1935). The holotype is either in an unknown place or has been destroyed. Our sample collecting connected to the
comparative morphological work revealed new distributional data from two caves (Vadetet6s Sinkhole and Spiral
Sinkhole, Mecsek Mts., Southwest Hungary); these data are especially important since we could not find the
species in its type locality, more likely caused by the anthropogenic changes of the cave (Angyal 2012).

Niphargus hungaricus MEHELY, 1937

N. hungaricus was described from some springs of the Koészegi Mts. (Northwest Hungary) (Méhely 1937). The
type locality is the Javor (Jambor) Spring, while the other springs from where the paratypes were collected are not
named. The description contains only few morphological data and does not contain any drawings. Méhely, in his
comprehensive study (1941), as an additional information published a drawing of the propodus of gnathopod I.
(Fig. 5) and a formula about the pattern of its setae. Despite of our sampling efforts, specimen collection from the
Javor Spring was not successful neither in winter nor in summer. This could be attributed to the transformation of
the spring’s morphology since the description. Eszterhas (pers. comm.) had pointed out a new locality of the
species, located in the same valley as the Javor Spring, 300 meters from that in an abandoned mine tunnel. He
found some specimens at the end of the tunnel (180 m) in small pools formed by percolated water. Individuals from
this habitat were collected by us. The morphological characters were fitting with those published in the description.

Niphargus thermalis DUDICH, 1941
First collection of the species was conducted by Dudich in 1926 in the Lake Malom of Lukéacs Bath
(Budapest), however the description was published only in 1941 (Dudich 1941c). The paper, written in German is
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rather detailed and contains many drawings. During the limnobiological investigations of Kender (1939), the
species was found in high abundance in the lake. Later on though, only a single specimen was found by Berczik
(1956). Drastical decrease of its abundance could be caused by the introduction of the guppy (Poecilia reticulata).
This supposition was confirmed by stomach content analysis of some guppy individuals (Berczik 1956). We
hypothesized that Lake Malom is not the only habitat of N. thermalis and that it may occur in the Molnar Janos
Cave, as the two objects have direct hydrological connection. Therefore we laid an underwater live capture trap in
the Kessler Hubert Hall of the cave in 2012, which was not successful. In 2013 though, we managed to collect
some individuals by hand sorting, using cave diving techniques. In the same year N. thermalis individuals were
collected from the plants of the Lake Malom and swimming specimens were also observed, which indicated that
the species has not been extinct from the lake. Our morphological studies conducted on the cave population have
shown that the characters are fitting with the ones that had been written in the description.

The Niphargus species are considered to show small distributional ranges (Trontelj et al. 2009) in general.
Therefore we believe that it is important to present here new distributional data in case of the nine species with the
indication of the type localities where we conducted collections and field studies during this survey (Table 1). The
distribution of the species in Hungary and the type localities for species described from former Hungary before the
border changes are also presented for better visualization (Fig. 6).
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FIGURE 5. N. hungaricus, drawings on the propodus of the palmar corner of the first gnathopod (Méhely 1941).

Discussion

Since the first publication on Niphargus from Hungary (Frivaldszky 1865), dozens of studies were published, and
besides sporadic reports, two influential Hungarian taxonomists had invested considerable efforts to reveal
taxonomic and faunistic details of the Hungarian Niphargus fauna (see e.g. Dudich 1941a, Méhely 1941).
However, our knowledge of the actual status was insufficient and the validity of the available data could be
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questioned for at least two reasons: (i) the last species description was published ca. 30 years ago with the majority
of publications coming from the middle of the 20th century and (ii) no review aiming to summarize and evaluate
the available data has been compiled yet. Further, for various reasons, no type specimen and paratypes (with the
exception of V. forroi), neither topotypes were available for the endemic Hungarian Niphargus taxa. Therefore,
Niphargus taxonomy could be seen as an abandoned field in Hungary. As a result there is a gap in the knowledge of
the biogeography, phylogeny and taxonomy of this European genus. Here, we compiled all literature publishing
taxonomic or faunistic data on Hungarian Niphargus. Further, we collected topotypes for all endemic species to
examine the validity of the published taxonomic status and distribution. We believe that this paper might serve as a
baseline and springboard for the much needed future studies in this undeservedly neglected taxon.

Type localities for
species out of border
A N oot Aggtelek Karst
N iz,z;h ; N. aggtelekiensis i’
; . stygius
N. dudichi g N. baloghi

Misidentifications

AN stygius
N. longicaudatus
N. puteanus
N. foreli
gebhardti

7%)

o
All

Bukk Mts.
N. forrgi;

N. dudichi g

N. leopoliensis
molnari
Species with
questionable status

N. pater

@ N.magyaricus
N. matrensis
N. mediodanubialis

Hungarian distribution
of valid inland species

& N. hrabei
{IY N.valachicus

G N.tatrensis
N. aggtelekiensis
N. forroi
N. gebhardti
N. molnari
N. hungaricus
N. thermalis

Vs

FIGURE 6. Hungarian distribution of valid and misidentified Niphargus species.

The literature listed 20 Niphargus species from Hungary. However, in some instances, species identification
was speculative at best, based on an insufficient number or even type of characters (Dudich 1926). Further,
especially in the early days, only a handful of species were known, hence, non-specialist zoologists simply chose
the name of the most similar known species (Frivaldszky 1865) leading to great confusion. The situation was
further complicated by the presence of species inquirenda, e.g. when new species names were given based on
single characters without even exact information of the sampling localities (Méhely 1941). This situation lead to a
number of revisions and synonimisations, sometimes resulting in parallel nomenclature being in use. For instance,
the species currently being accepted as N. valachicus was called N. mediodanubialis by Hungarian authors (Ponyi
1962), while other authors were using the correct name after the synonimisation published by S. Karaman (1950).
In some cases, the historical change of political borders resulted in the exclusion of species from the current list of
Hungarian species. It is noteworthy though that there are examples where species descriptions based on—by
today’s standards—questionable methodology turned out to be solid. A good example for this is N. gebhardlti,
which was first described as a subspecies (V. foreli gebhardti ; Schellenberg 1934) but later was brought to species
level based on the inclusion of a single new character (Méhely 1941). While probably such practice would be
inacceptable today, the new taxonomic status stood the test of time. In sum, only nine out of the original twenty
species proved to be valid and being part of the current Hungarian fauna at the same time.
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Not only nomenclature was problematic per se, but the complete lack of museum material, including both type
specimens and paratypes (with the exception of N. forroi) for the endemic Hungarian Niphargus species posed a
serious shortcoming. The only way to circumvent this problem was to revisit the type localities and to collect new
samples. It was impossible for N. molnari, where the locus typicus as a natural habitat was severely damaged by
human activity (Angyal 2012) and for N. hungaricus, where the morphology of the type locality changed so much
(it was an open spring orifice originally, now the water is filtrating through the sediment) that it became impossible
to sample without invasive, habitat-altering techniques. In the above two cases, we sampled the closest possible
habitat. In addition to resampling the locus typicus or the closest possible site, we also checked as many as possible
suitable habitats representing the given geographical unit. We deposited the new topotypes in the Hungarian
Natural History Museum together with samples from the new sites. In all cases, the original species was
successfully confirmed based on the original description from the type localities or the nearby localities. Note that
evaluating the validity of the original descriptions was out of the scope of the present paper.

Altogether, we validated the previously described Hungarian Niphargus species based on the original
descriptions and updated their distributional data. This is particularly important, because a clear taxonomical and
faunistic background is essential basically for any sound biological study targeting questions from intraspecific to
interspecific level in any taxa. We hope that our work will facilitate research aiming to understand the
phylogeography of the genus in the Carpathian Basin, which is necessary to resolve a number of yet unanswered
questions in the evolutionary history of the genus in its whole distribution area. In fact, we are currently working on
the genetic-based systematics of the discussed species. Future aims should include the identification of potential
new species and re-description of the old species based on state of the art and standardized methodology (FiSer et
al. 2009; Lefébure ef al. 2006).
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