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Remarks on the earthworm genus Helodrilus Hoffmeister, 1845 with
new epigean and subterranean records (Oligochaeta, Lumbricidae)
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Abstract. The earthworm genus Helodrilus Hoffmeister, 1845 is shortly reviewed. Its special semi-aquatic and subterranean
way of life and its consequences to the taxonomy of the genus is discussed. Several new occurrences of some little-known
Helodrilus species are given including new country records of H. oculatus for Hungary and H. putricola putricola for
Portugal. Examining a topotype of H. hachiojii revealed presence of saccular nephridial bladders consequently, here we

propose its transposal to the genus Eisenia as E. hachiojii (Blakemore, 2007) comb. nov.
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INTRODUCTION

he genus Helodrilus was described by Hoff-

meister (1845) with the type species Helodri-
lus oculatus Hoffmeister, 1845 and defined by
characters such as a thin body, strong setae, and
the absence of a clitellum which clearly indicates
that the specimens examined by Hoffmeister were
either juvenile or aclitellate adults. Later Michael-
sen (1900) created a large catch-all genus from
the original Helodrilus by merging the genera
Allolobophora Eisen, 1873, Dendrobaena Eisen,
1873, and Bimastos Moore, 1893 into it as inde-
pendent subgenera. Pop (1941) in his revision of
the family Lumbricidae transposed all unpigment-
ed species with closely paired setae, from Helo-
drilus to the genus Allolobophora and furthermore
elevated Dendrobaena to genus rank resulting in
exterminating the former genus Helodrilus.

Omodeo (1953) resurrected the genus Helo-
drilus with the following characteristics: setae

strictly paired, calciferous glands without lateral
diverticula, pigmentation lacking, two pairs of
seminal vesicles in segment 11, 12, spermathecal
pores in setal line cd, small or medium size, me-
dium number of segments. It is worth mentioning
that the Helodrilus species usually possess lateral
calciferous diverticula in segment 10, but these
are sometimes hardly recognizable (Csuzdi &
Zicsi 2003).

Perel (1976a) was among the first earthworm
taxonomists who thoroughly examined the mor-
phology of the nephridial bladders in the family
Lumbricidae and highlighted the absence of neph-
ridial bladders in case of the Helodrilus species,
as an important distinguishing character. Follow-
ing a similar train of thought Zicsi (1985) sepa-
rated the genus Proctodrilus from Helodrilus by
differences in the excretory system. The nephri-
dial bladders are lacking in both cases, but in the
genus Helodrilus each nephridium opens in its
own segment (exonephric system). In the Proc-
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todrilus species each nephridium discharges in a
collecting canal (enteronephric system).

Up to now the genus Helodrilus comprises ca.
20 species and subspecies (Appendix 1) showing
holarctic distribution, from the Iberian Peninsula
(Trigo et al. 1988) to Anatolia (Csuzdi et al.
2006), Levant (Pavlicek et al. 2003) and the
Caucasus (Kvavadze 1985).

The species have special habitat preferences;
most of them prefer highly moist soils or can be
found in the banks of streams, swamps and caves,
and because of their narrow range many species
are considered as endangered or critically endan-
gered (Stojanovi¢ & Karaman 2006). However,
this conservation status may also be attributed to
undersampling in these habitats and more research
should be carried out in these areas to accurately
assess their conservation status and distribution.

A typical example for this is the first records
of Helodrilus oculatus Hoffmeister, 1845 from
Hungary and Helodrilus putricola putricola
(Bouché, 1972) from Portugal presented here.

MATERIAL AND METHODS

Earthworms were collected by digging and
hand-sorting. The specimens were killed and
fixed in 96% ethanol, then transferred into 75%
ethanol and deposited in the earthworm collection
of the Hungarian Natural History Museum
(HNHM). For later molecular studies, tail parts of
specimens of taxonomic importance were placed
into 96% ethanol.

RESULTS

Helodrilus cernosvitovianus (Zicsi, 1967)

Allolobophora cernosvitoviana Zicsi, 1967: 248.
Helodrius cernosvitovianus: Zicsi 1985: 282., MrSié
1991: 115., Csuzdi & Zicsi 2003: 170.

Material examined. HNHM/16511, 1 ex., Hun-
gary, Komoro, leg. Cs. Csuzdi, 16.04.2007.
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Remarks. This species was described from
Hungary (Zicsi 1967) and later was found in
Ukraine (Perel 1976b), Poland (Rosen & Kos-
tecka 1988), Serbia (Mrsi¢ 1991, Karaman &
Stojanovi¢ 2002, Stojanovi¢c & Karaman 2005)
and Greece (Zicsi & Michalis 1981). The real
distribution of this species is still unknown
(Csuzdi et al. 2011).

Helodrilus deficiens Zicsi, 1985

Helodrilus deficiens Zicsi, 1985: 282., Mrsi¢ 1991:
126., Csuzdi & Zicsi 2003: 172.

Material examined. HNHM/14880, 1 ex.,
Hungary, Piiski, Salamon Isle, leg. S. Mahunka,
23.06.2004.

Remark. This species is known only from
Hungary and Austria (Zicsi 1994) from a narrow
area, and all the specimens were collected from
the bank of the Danube.

Helodrilus kratochvili (Cernosvitov, 1937)

Eophila kratochvili Cernosvitov, 1937: 130.
Helodrilus kratochvili: Zicsi 12985: 280., Mrsi¢ 1991:
114.

Material examined. HNHM/16960, 2 ex., Bos-
nia-Herzegovina, Zira Cave, leg. G. Balazs, 01.
08.2014.

Remarks. Zicsi (1985) examining the type
material recognized that it contains only a single
adult specimen, the other four specimens in the
vial were praeadult or juvenile. Our specimens are
also juvenile with only developing tubercles pre-
sent on 29-31.

This troglobiont species lives solely in the Zira
Cave and was found only two times after the
original description. The samples were collected
in the terminal siphon of the cave. The siphon is
filled with fine mud. The cave is considered as a
fossil sinkhole. Its morphology suggests that it
used to consume huge quantities of water, but
now the entrance is situated 7-8 meters higher
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than the present polje level, therefore normally it
collects only percolating water from the surface
which is just enough to keep the mud wet
throughout the year, and floods can only occur in
the cave when the water level on Popovo polje is
high. Although this area of the Dinaric Karst is
well researched due to the close position of Vjet-
renica Cave, H. kratochvili has only been found in
this single cave. The unique hidrology of the
locality might serve as explanation for this phe-
nolmenon.

Helodrilus mozsaryorum (Zicsi, 1974)

Allolobophora mozsaryorum Zicsi, 1974: 230.
Helodrilus mozsaryorum: Zicsi 1985: 282., Mrsi¢
1991: 125., Csuzdi & Zicsi 2003: 173.

Material examined. HNHM/16134, 2 ex.,
Hungary, Josvafoé, Baradla Rovid-Alsé Cave,
siphon 4, leg. G. Balazs, 07.07.2011.

Remarks. This troglobiont species is endemic
to Hungary, found only in the Baradla R6vid-Alsé
Cave, NE Hungary, where it lives under water in
the mud of siphons and secures its oxygen needs
by the circular moves of its tail (Csuzdi & Zicsi
2003).

The cave is one of the active lower spring
caves of the Baradla-Domica Cave System. Since
the siphons, where these animals lived, were dried
up by intensive pumping, this species was thought
to be extinct (Zicsi et al. 1999).

New research in the Baradla-Domica Cave
System proved that H. mozsaryorum specimens
are still found in their type locality and they occur
not only in the siphons but probably along the
whole cave stream, as they were observed in the
water of the artificial tunnel at the beginning of
the cave, in a distance of about 30-40 meters from
the entrance.

It worth noting, that the species have been
found only in this branch of the Baradla-Domica
Cave System although, since its discovery,
numerous attempts were made to find it in other

parts of the cave with similar conditions, as well
as in surrounding caves.

Helodrilus oculatus Hoffmeister, 1845

Helodrilus oculatus Hoffmeister, 1845: 39., Zicsi
1985: 279., Mrsi¢ 1991: 118., Zicsi 1994: 43., Zicsi
& Csuzdi 1999: 991.

Material examined. HNHM/11855, 1 ex.,
Germany, Rolfshagen, leg. A. Zicsi, 17.06.1963.
HNHM/16133, 1 ex., Hungary, Mecsek, Abaliget
Cave, leg. D. Angyal, L. Danyi, 14.01.2012.
HNHM/16961, 1 ex., Hungary, Mecsek, Spiral
Sinkhole, beginning of streamy branch, leg. D.
Angyal, 23.02.2013.

Remarks. H. oculatus is the most widely
distributed Helodrilus species. It is recorded from
the Iberian peninsula (Trigo et al. 1998) to the
Caucasus (Perel 1979, Kvavadze 1985). Con-
sequently it shows a rather large morphological
variability which resulted in describing many
synonym names (Csuzdi 2012).

Our specimens with the clitellum on 22-31
and tubercles on 29-1/2 31 agrees well with the
modern concept of the species (Michaelsen 1900:
497.).

Both the Abaliget Cave and the Spiral
Sinkhole are situated in the Mecsek Mts. in SW
Hungary. The former is the longest (about 2000
meters) and the later is the deepest (with 86
vertical metres extension and 1600 metres length)
cave in that karstic region. Both caves have been
developed in Triassic limestone and provide
various microhabitats for some eutroglophile and
troglobiont macroinvertebrate species. The col-
lected H. oculatus specimens were found on clay
in a wet environment approximately 70 meters
deep in the Spiral Sinkhole and in a small puddle
on the top of a large rock about 470 meters deep
in the Abaliget Cave.

Helodrilus oculatus is new to the fauna of

Hungary. As it was found in Slovenia (MrSi¢
1991) and Austria (Zicsi 1994) its presence in
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Hungary was to be expected. The fact that it could
have remain undiscovered till now in one of the
biologically best investigated Hungarian caves—
the Abaliget Cave — may indicates the rarity of the
species.

Helodrilus patriarchalis (Rosa, 1893)

Allolobophora patriarchalis Rosa, 1893: 9.

Helodrilus patriarchalis: Zicsi 1985: 280., Csuzdi &
Pavlicek 2005: 92., Szederjesi et al. 2013: 398.,
2014: 566.

Material examined. HNHM/16624, 6 ex.,
Greece, Crete, Chania regional unit, Georgi-
oupoli, swamp E of the village, Sm, N35°21.112°
E24°17.442°, leg. J. Kontschan, D. Muranyi, T.
Szederjesi, 01.04.2013. HNHM/16667, 2 ex., Jor-
dan, Wadi Hassa, leg. T. Pavlicek, 14.05.1996.
HNHM/16925, 2 ex., Turkey, Akyaka Mts.
region, near stream, pine forest, leg. P. Cardet, T.
Pavlicek, 13.04.2014. HNHM/16931, 3 ex., Tur-
key, Akyaka, mount slopes, pine forest, leg. P.
Cardet, T. Pavlicek, 15.04.2014.

Remarks. H. patriarchalis shows a typical East
Mediterranean distribution with its range stretch-
ing from Crete through Anatolia and the Levant
(Csuzdi et al. 2006, Pavli¢ek et al. 2003) to the
Transcaucasus (Perel 1967, Kvavadze 1985). It
becomes completely adult only for a short period
in the year which results in high variability of the
clitellar and tubercular positions. In case of full
development, the tubercles stretch from the hind
end of segment 30 to the beginning of segment
34. Between this maximal extension large
variations can be seen during development which
have resulted in the description of several
synonymised names such as Helodrilus colchicus
Kvavadze, 2000 and Helodrilus zicsianus Kva-
vadze 2000 with data cl: 21,22-33,34 tb: %430,31-
¥33,%34 and cl: 23-33,34 tb: '430,31-32,%33
respectively.

Helodrilus putricola putricola (Bouché, 1972)

Allolobophora putricola Bouché, 1972: 442.
Helodrilus putricola putricola: Zicsi 1985: 282., Zicsi
& Csuzdi 1999: 991.
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Material examined. HNHM/16414, 1 ex.,
Portugal, Cal de Bois, N41°21.53 W7°29.219,
leg. T. Pavlicek, 05.09.2011. HNHM/16428, 1
ex., Portugal, Palmeira de Faro, stream in a farm,
89 m, leg. T. Pavlicek, 01-05.09.2011.
HNHM/16470, 1 ex., France, Midi-Pyrénées, after
Paréac, forest, 404 m, N43°06.736° E00°00.736°,
leg. Cs. Csuzdi, 07.07.2004.

Remarks. Our specimen with a clitellum on
23— 29, tubercula on 23-28, four pairs of vesicles
in 9-12 and spermatheca in 9/10, 10/11 cd agrees
well with the original description. H. putricola
putricola was previously known only from France
and it is new to the fauna of Portugal.

Helodrilus putricola orionense (Zicsi, 1977)

Allolobophora orionense Zicsi, 1977: 682.
Helodrilus putricola orionensis: Zicsi & Csuzdi 1999:
991.

Material examined. HNHM/16413, 1 ex.,
France, Aquitaine, Pyrenees Mts., 21 km after
Combo les Bains, before St. James Pied de Port,
forest, stream bank, 63 m, N43°19.517°
WO01°22.963’, leg. Cs. Csuzdi, 06.07.2004.

Remark. This subspecies is only known from
the French part of the Pyrenees.

Eisenia hachiojii (Blakemore 2007) comb. nov.

Helodrilus hachiojii Blakemore, 2007: 17., Blakemore
& Grygier 2011: 276.

Material examined. HNHM/15531, 1 ex.,
Japan, Komiga Park, Hachioji, West Tokyo, leg.
R.J. Blakemore, 05.09.2010.

Remarks. Blakemore (2007) noted that he
observed simple, flask-shaped nephridial bladders
in certain segments of a few of the specimens.
Examining a topotype we found small, simple,
saccular nephridial bladders in all segments which
makes it clear that the species hachiojii belongs to
the genus Eisenia. Similar shaped bladders are
found in other limicolous Eisenia species such as
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the Inner Asian Eisenia colchidica (Perel, 1967)
and the Central European E. balatonica (Pop,
1943).

DISCUSSION

As the Helodrilus species live mostly in stream
banks and caves where earthworm sampling is u-
sually not focused, we still have little information
both on the species and also their exact distri-
bution. This might be the reason that, except the
two most common species (H. oculatus and H.
patriarchalis), the current known species’ ranges
for the other Heliodrilus taxa are quite limited.
Except the truly troglobiont taxa (such as H.
kratochvili and H. mozsaryorum) the other species
are likely to have much larger distribution ranges
than we currently know. This is highlighted by the
recent discovery of Helodrilus vagneri Mrsic,
1991 in Greece (Szederjesi et al. 2012) and also
the record of H. oculatus in the quite well ex-
plored Hungary.

Another problem is that many Helodrilus spe-
cimens recorded in the literature (including the
type specimens of H. oculatus, the generotype)
are not fully adult because the maturity of these
species lasts only for a short period of time in the
year. This can lead to misidentifications and also
recording high morphological variability which
questions the validity of certain species (Omodeo
& Rota 2008).

The genus Helodrilus is problematic also from
phylogenetic point of view. Its most specific
character is the lack of nephridial bladders which
is the plesiomorphic character state according to
Perel (1976a). If we accept this assumption, then
Helodrilus is considered to be an ancient group of
earthworms. The range of this genus totally
covers the whole Lumbricidae domain (except
North America) which could also imply an an-
cient origin. However, if we examine the plesio-
morphic sister groups of Lumbricidae, e.g. Hor-
mogastridae (James & Davidson 2012), we found
nephridial bladders present in all cases. Therefore
the absence of bladders seems to be a derived
character (Csuzdi 2004) and can be related to the

limicolous way of life. Further molecular studies
are needed to determine the true phylogenetic
position (or even monophyly) of this highly
special earthworm taxon.

Acknowledgements — This research was supported by a
grant from OTKA (No. 100369).

REFERENCES

BARTOLI, P. (1962): Helodrilus massilensis Nouvelle
Espéce de Lumbricidae (Oligochaeta). Bulletin de
la Société Zoologique de France, 1962: 458—462.

BLAKEMORE, R. J. (2007): Helodrilus hachiojii sp. nov.
(Oligochaeta, Lumbricidae) from Japan. Edapholo-
gia, 82: 17-23.

BLAKEMORE, R. J. & GRYGIER, M.J. (2011): Unravel-
ing some Kinki worms (Annelida, Oligochaeta,
Megadrili, Lumbricidae) — Part I11. Soil Organisms,
83(2): 265-278.

BOUCHE, M. B. (1972): Lombriciens de France. Ecolo-
gie et Systematique. Institut National de la Re-
cherche Agronomique, Articles de Zoologie-
Ecologie animale (Numéro hors-série), pp. 671.

Qiu, J-P. & BOUCHE, M. B. (2000): Une nouvelle
évaluation du genere Helodrilus (sensu Zicsi, 1985)
(Oligochaeta: Lumbricidae). Documents Pedozoo-
logiques & Intégrologiques, 4: 8—16.

CERNOSVITOV, L. (1931): Zur Kenntnis der Oligo-
chitenfauna des Balkans. III. Oligochiten aus
Montenegro und Siidserbien. Zoologischer An-
zeiger, 95: 312-327.

CERNOSVITOV, L. (1937): Notes sur les Origochaetes
cavernicoles. Mémoires de la Sociéte Zoologique
Tchécoslovaque de Prague, 5: 125-133.

COGNETTI, L. (1914): Nota sugli oligocheti degli Ab-
ruzzi. Bolletino dei Musei di Zoologia ed Anatomia
comparata della R. Universita di Torino, 29(689):
1-5.

Csuzpl, Cs. (2004): Towards the phylogenetic system
of lumbricid earthworms. In. MORENO, A. G. &
BORGES, S. (Eds.) Advances in Earthworm Taxo-
nomy I. Editorial Complutense, Madrid, p. 333-
346.

Csuzpl, Cs. (2012): Earthworm species, a searchable
database. Opuscula Zoologica Budapest, 43(1): 97—
99.

185



Szederjesi, Angyal, Balazs & Danyi: Remarks on the earthworm genus Helodrilus

Csuzpi, Cs. & Zicsi, A. (2003): Earthworms of
Hungary. (Annelida: Oligochaeta, Lumbricidae).
In. Csuzpi, Cs. & MAHUNKA, S. (Eds.) Pedo-
zoologica Hungarica 1. Hungarian Natural History
Museum, Budapest, pp. 271.

Csuzbi, Cs. & PAVLICEK, T. (2005): Earthworms from
Israel. II. Remarks on the genus Perelia Easton,
1983 with descriptions of a new genus and two new
species. Acta Zoologica Academiae Scientiarum
Hungaricae, 51(2): 75-96.

Csuzbi, Cs., ZIcsI, A. & MISIRLIOGLU, M. (2006): An
annotated checklist of the earthworm fauna of
Turkey (Oligochaeta: Lumbricidae). Zootaxa, 1175:
1-29.

Csuzpi, Cs., Pop, V. V. & Por, A. A. (2011): The
earthworm fauna of the Carpathian Basin with new
records and description of three new species
(Oligochaeta: Lumbricidae). Zoologischer Anzei-
ger, 250: 2—18.

HOFFMEISTER, W. (1845): Ubersicht aller bis jetzt
bekannten Arten aus der Familie der Regen-
wiirmer. Friedrich Vieweg & Sohn, Braunschweig,

pp. 43.

JAMES, S. W. & DAVIDSON, S. K. (2012): Molecular
phylogeny of earthworms (Annelida: Crassicli-
tellata) based on 28S, 16S and 16S gene sequences.
Invertebrate Systematics, 26: 213-229.

KARAMAN, S. (1972): Beitrag zur Kenntnis der Art
Eiseniella balcanica Cernosvitov, 1931 (Oligo-
chaeta, Lumbricidae). Fragmenta Balcanica

Skopje, 9(7): 77-88.

KARAMAN, S. & STOJANOVIC, M. (2002): Treci prilog
poznavanja kisnih glista (Oligochaeta, Lumb-
ricidae) juzne i jugoistocne Srbije. Proceeding of
7th. Symposium on Flora of Southeastern Serbia,
Dimitrovgrad, Serbia, p. 223-225.

KvAvaDZzE, E. S. (1985): The earthworms (Lumb-
ricidae) of the Caucasus. Metsniereba, Tbilisi, pp.
237. (in Russian)

KvAvADZE, E. S. (2000): New data on earthworms
(Oligochaeta, Lumbricidae) systematic. Proceed-
ings of the institute of Zoology Tbilisi, 20: 77-84.
(in Russian)

MICHAELSEN, W. (1890): Die Lumbriciden Nord-
deutschlands. Jahrbuch der Hamburgischen Wis-
senschaftlichen Anstalten, 7: 1-19.

MICHAELSEN, W. (1900): Oligochaeta. In. Das
Tierreich X. Friedlander & Sohn, Berlin, pp. 575.

186

MRSIC, N. (1991): Monograph on earthworms
(Lumbricidae) of the Balkans I-1I. Slovenska Aka-
demija Znanosti in Umetnosti, Zazred za Nara-
voslovne Vede Opera. 31. Ljubljana, pp. 757.

OMODEO, P. (1953): Nota su alcuni lombrichi delle
Alpi e considerationi sul gen. Helodrilus di Hoff-
meister. Memorie del Museo Civico di Storia
Naturale di Verona, 4: 75-85.

OMODEO, P. & ROTA, E. (2008): Earthworm Diversity
and Land Evolution in Three Mediterranean Dist-
ricts. Proceedings of the California Academy of
Sciences, 59(supplement 1): 65-83.

PAVLICEK, T., CsuzbpI, Cs. & NEVO, E. (2003): Species
richness and zoogeographic affinities of earth-
worms in the Levant. Pedobiologia, 47: 452-457.

PEREL, T. S. (1967): Dozdevye cervi reliktovych lesov
Zapadnogo Zakavkaz’ja 1 Talysa. Pedobiologia, 7:
93-120.

PEREL, T. S. (1976a): A critical analysis of the Lumbri-
cidae genera system (with key to the USSR fauna
genera). Révue d’Ecologie et Biologie du Sol,
13(4): 635-643.

PEREL, T. S. (1976b): A critical analysis of the system
of family Lumbricidae. Zoologicheski Zhurnal, 55:
823-836. (in Russian)

PEREL, T. S. (1979): Range and regularities in the
distribution of earthworms of the USSR fauna.
Nauka, Moscow, pp. 272. (in Russian)

Pop, V. (1941): Zur phylogenie und Systematik der
Lumbriciden. Zoologische Jahrbiicher Abteilung
fiir Systematik, Okologie und Geographie der Tiere,
74: 487-522.

Por, V. (1943): Hazai és kiilfoldi Lumbricidak a
Magyar Nemzeti Muzeumban. Annales Historico-
Naturales Musei Nationalis Hungarici, 34: 12-24.

RoOsA, D. (1893): Viaggio del Dr. E. Festa in Palestina,
nel Libano e regioni vicine. II. Lumbricidi.
Bolletino dei Musei di Zoologia ed Anatomia
comparata della R. Universita di Torino, 8(160):
1-14.

ROZEN, A. & KOSTECKA, J. (1988): Allolobophora
cernosvitoviana (Zicsi, 1967) (Oligochaeta, Lumb-
ricidae), a new species of earthworm in Poland.
Przeglad Zoologiczny, 32: 199-202.

SAPKAREV, J. (1971): Neue Regenwiirmer (Oligo-
chaeta: Lumbricidae) aus Mazedonien. Fragmenta
Balcanica Skopje, 8: 149—-164.



Szederjesi, Angyal, Balazs & Danyi: Remarks on the earthworm genus Helodrilus

SAPKAREV, J. (1989): Description of new species of
earthworms (Oligochaeta: Lumbricidae) from
Yugoslavia. Macedonian Academia of Sciences and
Arts, 7(1-2): 33-46.

STOJANOVIC, M. & KARAMAN, S. (2005): Further
contribution to the knowledge of the earthworms of
Sumadija (Serbia). Archives of Biological Sciences
Belgrade, 57(2): 127-132.

STOJANOVIC, M. & KARAMAN, S. (2006): Threat status
and distribution of the earthworm genus Helodrilus
Hoffmeister, 1845; sensu Zicsi 1985, on the Bal-
kans and the neighboring regions. Biodiversity and
Conservation, 15: 4601-4617.

SZEDERJESI, T. & Csuzpi, Cs. (2012): New and little
known earthworm species from Greece (Oligo-
chaeta: Lumbricidae, Acanthodrilidae). Zootaxa,
3304:25-42.

SZEDERJESI, T., PAVLICEK, T. & Csuzpi, Cs. (2013):
New earthworm species from Jordan (Oligochaeta,
Lumbricidae). Acta Zoologica Academiae Scien-
tiarum Hungaricae, 59(4): 391-400.

SZEDERIJESI, T., PAVLICEK, T., COSKUN, Y. & CSuzDI,
Cs. (2014): New earthworm records from Turkey,
with description of three new species (Oligochaeta:
Lumbricidae). Zootaxa, 3764(5): 555-570.

TRIGO, D., MASCATO, R., MATO, S. & DiAaz COSIN, D.
J. (1988): Biogeographical divisions of continental
Portugal as regards earthworm fauna. Bollettino di
Zoologia, 55: 85-92.

Zicst, A. (1967): Beitrige zur Kenntnis der
ungarischen Lumbricidenfauna, IV. Opuscula Zoo-
logica Budapest, 6: 187-190.

Zicsl, A. (1974): Ein neuer Hohlen-Regenwurm (Oli-
gochaeta: Lumbricidae) aus Ungarn. Acta Zoologi-
ca Academiae Scientiarum Hungaricae, 20: 227—
232.

Zicsi, A. (1977): Neue Regenwiirmer (Oligochaeta:
Lumbricidae) aus den Atlantischen Pyrenden.
Revue Suisse de Zoologie, 84: 681-685.

Zicst, A. (1985): Uber die Gettungen Helodrilus
Hoffmeister, 1845 und Proctodrilus gen. n. (Oligo-
chaeta: Lumbricidae). Acta Zoologica Academiae
Scientiarum Hungaricae, 31: 275-289.

ZicsI, A. (1994): Die Regenwiirmer Osterreichs (Oli-
gochaeta: Lumbricidae) mit Bestimmungstabellen
der Arten. Verhandlungen der Zoologisch-Botani-
schen Gesellschaft in Osterreich, 131: 37-74.

Zicsi, A. & MicHALIS, K. (1981): Ubersicht der
Regenwurm-fauna Griechenlands (Oligochaeta:
Lumbricidae). Acta Zoologica Academiae Scien-
tiarum Hungaricae, 27: 239-264.

Zicsl, A. & Csuzpl, Cs. (1986): Regenwiirmer aus
Bulgarien (Oligochaeta: Lumbricidae). Opuscula
Zoologica, Budapest, 22: 113-121.

Zicst, A. & Csuzpi, Cs. (1999): Weitere Angaben zur
Regenwurmfauna Frankreichs mit Beschreibung
finf neuer Arten (Oligochaeta: Lumbricidae). Re-
vue suisse de Zoologie, 106(4): 983—1003.

Z1cs1, A., DozsA-FARKAS, K. & Csuzpi, Cs. (1999):
Terrestrial Oligochaetes of the Aggtelek National
Park. In.: Mahunka, S. (Ed.) The Fauna of the
Aggtelek National Park. Hungarian Natural History
Museum Budapest, p. 39-43.

Appendix 1.

List of the valid names in the genus Helodrilus
Hoffmeister, 1845

Helodrilus balcanicus balcanicus (Cernosvitov,
1931)

Eiseniella balcanica Cemosyitov, 1931: 321.
Allolobophora macedonica Sapkarev, 1971: 150.
Helodrilus balcanicus plavensis (Karaman,
1972)

Eiseniella balcanica plavensis Karaman, 1972: 78.

Helodrilus cernosvitovianus (Zicsi, 1967)

Allolobophora cernosvitoviana Zicsi, 1967: 248.

Helodrilus deficiens Zicsi, 1985
Helodrilus deficiens Zicsi, 1985: 282.

Helodrilus dinaricus Mrsié, 1991
Helodrilus dinaricus Mrsi¢, 1991: 108.

Helodrilus duhlinskae Zicsi & Csuzdi, 1986
Helodrilus duhlinshae Zicsi & Csuzdi, 1986: 119.

Helodrilus italicus Zicsi, 1985

Helodrilus italicus Zicsi, 1985: 284.
Helodrilus serbicus Sapkarev, 1989: 33.
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Helodrilus jadronensis Sapkarev, 1989

Helodrilus jadronensis Sapkarev, 1989: 36.

Helodrilus kratochvili (Cernosvitov, 1937)
Eophila kratochvili Cernosvitov, 1937: 130.

Helodrilus mozsaryorum (Zicsi, 1974)

Allolobophora mozsaryorum Zicsi, 1974: 227.

Helodrilus musicus Qiu & Bouché 2000
Helodrilus musicus Qiu & Bouché, 2000: 11.

Helodrilus oculatus Hoffmeister, 1845

Allolobophora hermanni Michaelsen, 1890: 13.
Helodrilus ospensis Mrsi¢, 1991: 113.
Helodrilus cartlicus Kvavadze, 2000: 82.
Helodrilus cortezi Qiu & Bouché, 2000: 9.
Helodrilus phillipei Qiu & Bouché, 2000: 12.
Helodrilus turquini Qiu & Bouché 2000: 10.

Helodrilus patriarchalis (Rosa, 1893)

Allolobophora patriarchalis Rosa, 1893: 9.
Helodrilus colchicus Kvavadze, 2000: 82.
Helodrilus zicsianus Kvavadze, 2000: 83.
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Helodrilus putricola putricola (Bouché, 1972)
Allolobophora putricola Bouché, 1972: 442.

Helodrilus putricola orionense (Zicsi, 1977)
Allolobophora orionense Zicsi, 1977: 682.

Helodrilus putricola tebra (Bouché, 1972)
Allolobophora putricola tebra Bouché, 1972: 443.

Helodrilus samniticus (Cognetti, 1914)

Helodrilus (Bimastus) oculatus samnitica Cognetti,
1914: 3.

Allolobophora oculata v. dudichi Pop, 1943: 14.

Helodrilus massiliensis Bartoli, 1962: 458.

Helodrilus segalensis (Bouché, 1972)

Allolobophora segalensis Bouché, 1972: 457.

Helodrilus slovenicus Mrsi¢, 1991
Helodrilus slovenicus Mr$i¢, 1991: 124.

Helodrilus vagneri Mrsié, 1991
Helodrilus vagneri Mrsi¢, 1991: 116.



