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Abstract. In the course of a study on microannelids of spring fens and adjacent grasslands in the Western Carpathians 

(within Czechia and Slovakia), conducted in spring and autumn of 2015 and 2016, the two terrestrial, soil-dwelling 

polychaetes Parergodrilus heideri and Hrabeiella periglandulata were recorded for the first time in Slovakia at six sites and 

one site, respectively. The find of P. heideri in the eastern part of Slovakia represents the second eastern-most published 

record within its known European range (only a recent record from Estonia lies further in the east). Within Czechia, P. 

heideri (hitherto known from a single site in the north of Bohemia) was found at four sites and H. periglandulata at three 

sites, all in north-eastern Moravia close to the Polish and Slovak borders.  
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INTRODUCTION 

 
nly two truly soil-dwelling non-clitellate an-

nelids are known, i.e. Parergodrilus heideri 

Reisinger, 1925 and Hrabeiella periglandulata 

Pižl & Chalupský, 1984. Non-clitellate means that 

they have been traditionally placed in the taxon 

Polychaeta, which is, however, considered para-

phyletic and therefore given in-between quotation 

marks elsewhere in this text. Also members of the 

Aeolosomatidae (formerly placed within the 

clitellate “Oligochaeta”, now as one of the two 

taxa constituting Aphanoneura, also within “Poly-

chaeta”) are found in soil. However, these aeolo-

somatid species are apparently semiaquatic, being 

active in the water-filled soil pores, and the very 

same species are more frequently found in aquatic 

habitats. This is not the case with the above-men-

tioned species, though one of them, P. heideri, has 

also been found in water-logged soil and ground 

water (Martínez-Ansemil & Parapar 2009, Stoch 

et al. 2011). After some confusion about its 

taxonomic position in the years after its descrip-

tion (Reisinger 1925), P. heideri was placed in the 

small family Parergodrilidae (Reisinger 1960) 

together with one other species, Stygocapitella 

subterranea Knöllner, 1934 (living in sediments 

of the marine littoral and in coastal groundwater). 

 
There is no close phylogenetic relationship be-

tween the Parergodrilidae and H. periglandulata 

(Jördens et al. 2004). H. periglandulata had been 

listed in scientific works without assignation to 

any family, until Christoffersen (2012) formally 

erected the monotypic family Hrabeiellidae. For 

an up-to-date view on the phylogenetic position 

(yet not fully resolved) of the above-mentioned 

taxa see Weigert and Bleidorn (2016).  

 
Both species were originally described from 

Central Europe: P. heideri from the vicinity of 

Graz in Styria, Austria (Reisinger 1925), H. peri-

glandulata from South Bohemia, Czechia (Pižl & 

Chalupský 1984). Since then our knowledge a-

bout their distribution has increased substantially. 

An overview of the occurrence of P. heideri in 

Europe was given by Rota et al. (2010). The 

species has been found from north-eastern Spain 

O 
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in the west to northern Croatia in the east and 
from southern Sweden in the north to southern 
Italy. Outside of Europe it was recorded in Korea 
(Dózsa-Farkas & Hong 2010) and within North 
America in the states of Minnesota and Wis-
consin, USA (Schlaghamerský & Frelich 2012). 
An overview of our current knowledge on the 
occurrence of H. periglandulata in Europe was 
published by Dózsa-Farkas & Schlaghamerský 
(2013), showing a distribution from north-western 
Spain in the west to north-western Romania in the 
east and from southern Sweden in the north to 
central Italy in the south. This work furthermore 
rejected ideas about the presence of more than one 
species in Europe, to be discriminated based on 
chaetal ultrastructure. Outside of Europe, H. peri-
glandulata was also found at a site in Korea (Dó-
zsa-Farkas & Hong 2010). The publication of 
further finds of both species outside of Europe by 
the first author of the present paper is under 
preparation. 

 
In the present paper we report on the first 

records of both species in Slovakia. In the case of 
P. heideri this is based on finds at multiple loca-
lities. Whereas H. periglandulata had been report-
ed from five sites in three areas of Czechia, four 
of which are located in Bohemia and one in the 
eastern part of the country, in Moravia (Schlag-
hamerský & Šídová 2009; Dózsa-Farkas & 
Schlaghamerský 2013), P. heideri was hitherto 
known from a single locality in Czechia, more 
exactly the Giant Mountains (Krkonoše) in north-
ern Bohemia (this single published record, lacking 
details on the locality, was rather hidden in a 
paper about the fauna of Enchytraeidae and 
Parergodrilidae of Sweden: Chalupský 1992). In 
the present paper we report on three additional 
sites of occurrence for each of the two species 
within Czechia, this time in eastern Moravia, 
close to the Slovak and Polish border. The fact 
that we found both species at several sites and in 
considerable numbers also allows us to present 
some additional information and thoughts on the 
species’ habitat preferences.  

 

MATERIAL AND METHODS 

 
Specimens of both species were found during a 

large scale sampling of annelids of non-forest 

micro-wetlands (spring fens of different levels of 

pH and mineral richness) and adjacent grasslands 

(meadows or pastures) in the Western Carpathi-

ans, conducted in 2015 and 2016 in the eastern-

most part of Czechia and a substantial part of 

Slovakia. This included 21 pairs of wetland and 

grassland in Slovakia, each sampled once in 

spring (April − May) and once in autumn (Sep-

tember − October). Microannelids were sampled 

by a cylinder-shaped steel corer with a circular 

area of 17 cm
2
 to the depth of 9–15 cm (depend-

ing of the penetrability of the sediments or soil). 

Five cores were taken at each site-habitat com-

bination at each sampling date. The obtained 

cores were subdivided into 3-cm thick layers. 

These were put in plastic bags and kept cool 

during transport and subsequent storage in the 

laboratory (at 4 °C). Annelids were extracted by 

wet funnel extraction without heating (48 h, cool-

ing by a water bath, retrieval of a first batch of 

extracted annelids and water replacement after the 

first 24 hours), sorted out under a preparatory 

binocular microscope, stored in water-filled Petri 

dishes (at 4 °C, for a short time), and identified 

under a compound laboratory microscope. Due to 

the high number of enchytraeids in the samples, 

the processing of grassland soil cores from a 

given site was stopped when at least 140 micro-

annelid specimens from at least five soil cores, 

covering both the spring and autumn seasons, 

were extracted and identified. Microannelid num-

bers in the wetland samples were substantially 

lower and thus all fen sediment cores were 

processed. The absolute numbers reported here 

for the two habitats, fen and grassland, are 

therefore not based on the same sampling effort. 

 

RESULTS 
 

The geographic situation of the sites where 

either of the two species was recorded is present-

ed in Figure 1. For the geographic coordinates and 

further details about the localities and the 

numbers of recorded specimens see Table 1. 

 

Parergodrilis heideri was found at six sites in 

Slovakia (31 specimens in total, all females) from 

the Kysuce Highlands in the north-west of the 
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Figure 1. Map with localities of new records of Parergodrilus heideri (Parergodrilidae) and Hrabeiella periglandulata 

(Hrabeiellidae) in the Western Carpathians 

 

country to the Volov Hills in the east. Further-

more we found P. heideri also at four sites in 

north-eastern Moravia, Czechia (15 specimens in 

total), one of which was situated in the Silesian 

Beskids (Slezské Beskydy) in the north-eastern 

corner of Czechia just at the border to Poland and 

the other two in the Moravian-Silesian Beskids 

(Moravskoslezské Beskydy), ca 1.6 km north and 

2.5 km north-west of the border to Slovakia, 

respectively. Of the total number of P. heideri 

specimens, 31 were found in fen sediments (68% 

in the 0–3 cm layer, 26% in the 3–6 cm layer) and 

15 in grassland soil (87% in the 0–3 cm layer, 

13% in the 3–6 cm layer). 

 
Hrabeiella periglandulata was found at three 

sites in Czechia (16 specimens, some with yolky 

eggs, several dead upon examination), situated in 

the Silesian and Moravian Beskids and at a single 

site within Slovakia (4 specimens), the latter si-

tuated in the Turzovka Highlands (Turzovská 

vrchovina), part of the western Beskids within the 

Outer Western Carpathians, ca 1 km east of the 

border between Czechia and Slovakia. Specimens 

were exclusively obtained from soil samples, i.e. 

none from fen sediments. Vertical distribution in 

the upper 15 cm was rather even, with a moderate 

drop with depth (25% both in the 0–3 cm and 3–6 

cm layers, 20% in the 6–9 cm layer, 15% both in 

the 9–12 cm and 12–15 cm layers). The site in 

Slovakia differed from those in Czechia in that it 

was not a true grassland but a logged area of 

spruce forest, with some standing dead spruce 

trees and logging stumps, and rather sparsely 

afforested with young saplings of silver fir (Abies 

alba) and beech (Fagus sylvatica). The ground 

floor was overgrown with grass (predominantly 

Avenella flexuosa) and common bilberry (Vacci-

nium myrtillus), partially also mosses, with visible 

traces of red deer grazing. In general, the upper 3–

6 cm of the soil profile were made up of an upper 

layer of decomposing grass and a lower layer of 

spruce needles in a more advanced stage of 

decomposition (F- and H-layers), followed by 

mineral soil, sometimes including rotten pieces of 

wood. The depth of the organic layer derived 

from forest litter varied, in some samples reaching 

down to ca 10 cm depth. 

 

DISCUSSION 
 

Neither of the two species has been reported 

from Slovakia before. In particular in the case of 

H. periglandulata, this might seem surprising, as 

there are records from all neighbouring countries, 

except the Ukraine, and also from north-eastern 

Romania (Dózsa-Farkas & Schlaghamerský 

2013). The closest previously published site of 
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occurrence is situated in southern Poland (Dum-

nicka & Rożen 2002), i.e. the western-most part 

of Niepołomice forest east of Cracow (Kraków), 

ca 135 km to the north-east from the present site. 

The closest locality in Czechia known prior to the 

present article was from a municipal forest of the 

city of Brno, 150 km to the west-southwest 

(Schlaghamerský & Šídová 2009). 

 

To our knowledge, P. heideri has neither been 

reported from Poland, nor from Lithuania, Latvia, 

Belarus, Ukraine or Russia. However, it was re-

cently found in Estonia (Kõlli et al. 2015), which 

has shifted the eastern border of its known dis-

tribution area within Europe substantially to the 

east. From Czechia it had been reported only from 

the north of Bohemia (Chalupský 1992), close to 

the Polish border, whereas there were so far no 

records from Moravia. There is also no published 

record from Hungary, despite intensive research 

on soil-dwelling microannelids conducted there. 

However, in 2012 it was found in the Kőszeg 

Mountains close to the Austrian border (unpub-

lished record, Dózsa-Farkas, pers. com.). There 

are no records from the Balkans. Our find of P. 

heideri at Teplá Voda in the Volov Hills (eastern 

Slovakia) thus represents the second eastern-most 

published record within its known European 

range. Taking into account the species’ confirmed 

occurrence in other regions of the Holarctic, i.e. 

eastern Asia and North America, the lacking 

records from many regions within Europe are 

most probably an effect of the lack of studies on 

soil-living microannelids (or, more generally, se-

miaquatic soil fauna). 

 

Both H. periglandulata and P. heideri have 

been mostly found by enchytraeid researchers 

using some type of wet extraction from soil. Dry 

extraction methods, such as those used for micro-

arthropods, do not allow to obtain intact speci-

mens. Furthermore, tiny specimens belonging to 

taxa that are not the focus of the given researcher 

usually go unnoticed. Even in the case of studies 

on enchytraeids, the approach might differ among 

researchers. Whereas some have been paying at-

tention to the “odd worm” in their samples, others 

might not have bothered spending time on spe-

cimens not belonging to their group of interest. A 

fair number of studies on enchytraeids have been 

conducted in Poland, but few in the countries east 

of it. Before the present study Slovakia also re-

mained almost unexplored in terms of its en-

chytraeid fauna, the only more comprehensive 

inventory being published by the Polish re-

searcher Kasprzak (1986) on enchytraeid as-

semblages of forest sites in the Little Carpathians 

(Malé Karpaty), a small mountain range in the 

south-west of the country (see also Chalupský 

1988). 

 

Originally, P. heideri had been found in or-

ganic soil layers of montane beech forests and it 

was reported to avoid waterlogged soils (Rei-

singer 1925). In contrast, Rota et al. (2010) 

suggested that it might spread through water-

logged soils along hydrographic systems. Enchyt-

raeids had been studied at four montane beech-fir 

forests in the Moravian-Silesian Beskids, rather 

close to the new localities of P. heideri presented 

above, but P. heideri was not found there (Schlag-

hamerský 2012). It has to be said that the scope of 

that study was rather limited in terms of the num-

bers of soil cores taken and the numbers of micro-

annelids obtained. However, P. heideri was also 

not found during studies of enchytraeids and other 

microannelids in 10 grasslands and three broad-

leaved forests in the White Carpathians, including 

two montane beech forests, both close to the 

border to Slovakia (Schlaghamerský & Kobeti-

čová 2006, Schlaghamerský et al. 2007, Tajovský 

et al. 2008, Schlaghamerský 2010). Hrabeiella 

periglandulata was also not encountered during 

these studies.  

 

This shows that albeit both polychaetes are 

surely more common than shown by the limited 

number of records, they are by no means 

omnipresent. Also in the present study both 

species were only found in a limited subset of the 

sampled sites. Records of P. heideri obtained 

during the present study confirm that it occurs 

indeed in terrestrial as well as semiaquatic 

habitats. It is worth mentioning that many en-

chytraeid individuals belonging to species that are 

generally considered terrestrial were also extract-
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ed from the studied fen sediments. The presence 

of P. heideri in substrates of pH values around 7 

or even above is in line with the characterization 

given by Graefe & Schmelz (1999), but we found 

the species also in soils with a pH as low as 4.6. 

As the numbers of evaluated soil or sediment 

cores from fens and grasslands were not identical, 

a direct evaluation of its habitat preferences (fen 

vs. grassland) is not possible. In the case of H. 

periglandulata, however, its complete lack from 

the wetland portions of the investigated sites in-

dicates that this species avoids waterlogged sub-

strate, though another reason might be the 

avoidance of higher pH values. Our fens were 

generally rich in minerals and of higher pH than 

the soils of the adjacent terrestrial habitats. This 

correlation of pH and moisture levels in our set of 

sites hampers a comparison of pH preferences 

between the two species. 

 

Vertical distribution of both species in the soil 

or sediment profile probably matches the dis-

tribution of organic matter and, in particular in the 

case of the fen sediments, the availability of 

oxygen, but data on these variables are not a-

vailable for the individual layers. 
 
Table 1. Overview of localities, given from west to east, where Parergodrilus heideri (Parergodrilidae) and Hrabeiella 
periglandulata (Hrabeiellidae) were recorded in 2015 or 2016, with information on each site (habitat type and pH – two values 
correspond to records from two habitat types) and the numbers of specimens obtained (N P. h. and N H. p., respectively, two 
values correspond to records from the two habitat types); numbering of localities corresponds to site numbers in Figure 1, CZ and 
                                                             SK shows if the site is located in Czechia or Slovakia. 

Locality 
Latitude  

(N) 

Longitude 

(E) 

Geomorphological 

Mesoregion 
Habitat 

pH 

(H2O) 

N 

P.h 

N 

H.p 

1) Podgruň 

(CZ) 
49°29’10” 18°28’23” 

Moravian-Silesian Beskids 

(Moravskoslezské 

Beskydy) 

Pasture 4.5 - 5 

2) Obidová 

(CZ) 
49°31’04” 18°31’26” 

Moravian-Silesian Beskids 

(Moravskoslezské 

Beskydy) 

Mineral-poor fen with 

calcitolerant Sphagnum 

spp./meadow 

7.7/4.3 2/0 0/10 

3) Jančíkovci  

(SK) 
49°29’29” 18°33’00” 

Turzov Highland 

(Turzovská vrchovina) 

Forest clearcut with 

grass, moss and bilberry 
3.8 - 4 

4) Kyčmol    

(CZ) 
49°30’47” 18°37’27” 

Moravian-Silesian Beskids 

(Moravskoslezské 

Beskydy) 

Pasture 4.6 1 - 

5) Vřesová 

stráň (CZ) 
49°30’16” 18°44’44” 

Moravian-Silesian Beskids 

(Moravskoslezské 

Beskydy) 

Pasture 5.31 1 - 

6) Bukovec 

(CZ) 
49°32’57” 18°51’30” 

Moravian-Silesian Beskids 

(Moravskoslezské 

Beskydy) 

Mineral-rich fen/ 

wet pasture 
8.5/5.5 9/2 0/1 

7) Vychylovka 

(SK) 
49°23’03” 19°06’05” 

Kysuce Highland (Kysucká 

vrchovina) 
Tall herb meadow 6.3 1 - 

8) Chrastě at  

Dúbrava (SK) 
49°02’14” 19°31’31” 

Tatras: Liptov Basin 

(Liptovská kotlina) 
Mineral-rich fen 7.4 11 - 

9) Potôčky 

(SK) 
49°06’29” 19°48’44” 

Tatras: Tatra Foothills 

(Tatranské podhorie) 
Dry pasture 4.9 1 - 

10) Liptovská  

Teplička (SK) 
48°57’47” 20°06’16” 

Low Tatras  

(Nízke Tatry) 
Mineral-rich fen 7.5 4 - 

11) Meandre  

Hrona (SK) 
48°49’34 20°09’51” 

Low Tatras  

(Nízke Tatry) 

Drier margin of alluvial 

meadow 
6.6 7 - 

12) Tichá 

Voda (SK) 
48°46’50” 20°35’50” 

Volov Hills (Volovské 

vrchy) 

Mineral-poor fen with 

calcitolerant Sphagnum 

spp./ adjacent dry 

grassland 

6.7/4.9 5/2 - 
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