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Abstract. The Hungarian acarological literature from 1801 to 2010, excluding medical sciences (e.g. epidemiological, 
clinical acarology) is reviewed. Altogether 1500 articles by 437 authors are included. The publications gathered are presented 
according to authors listed alphabetically. The layout follows the references of the paper of Horváth as appeared in the Folia 
entomologica hungarica in 2004. 

 
INTRODUCTION 

 
he acarological literature attached to Hungary 
and Hungarian acarologists may look back to 

a history of some 200 years which even with 
European standards can be considered rich. The 
beginnings coincide with the birth of European 
acarology (and soil zoology) at about the end of 
the 19th century, and its second flourishing in the 
early years of the 20th century. This epoch gave 
rise to such outstanding specialists like the two 
Canestrinis (Giovanni and Riccardo), but more 
especially Antonio Berlese in Italy, Albert D. Mi-
chael in England, Anthonie Cornelis Oudemans 
and Carl Willmann in Holland, and Nathan Banks 
in the United States. 
 

It was János Földi (1801) who published the 
very first acarological data for Hungary. However 
the first oribatid records are much later and at-
tached to the examinations of the phyloxera epi-
demics when Albert Szaniszló (1869) recorded 
the presence of moss mites (Rhysotritia ardua, 
named today Acrotritia ardua) on the root-system 
of grape from the environs of Debrecen, along 
with some other species occurring today outside 
the territory of Hungary. With real taxonomical-
faunistical purpose were written the works of the 
Hungarian Lajos Karpelles (1893), and that of the 
Italian Felice Supino (1894). It was József Jablo-
nowsky (1900) who summarized all the acaro-
logical references that had been published so far. 

 

The primary aim of our compilation was to 
show all the (scientific) works of Hungarian aca-
rologists published in foreign languages. Thereby 
many Hungarian papers, occasionally important 
works (e.g. Balogh, 1954) would have gone un-
noticed, e.g. the Haemorrhagias nephroso mites 
causing nephritis problems in Hungary, or what is 
even more important the intermediate hosts of the 
Moniezia species published by Balogh, Kassai & 
Mahunka (1965), Kassai & Mahunka (1964, 
1965) might have been left out altogether.  

 
In the course of the work we realized that our 

efforts should also be extended to the papers pub-
lied in Hungarian and furthermore to the whole of 
the Carpathian Basin, since historical review may 
only be given in this context. Thus, we intended 
to show the history of acarological studies in Hun-
gary of which we had basic knowledge only one 
mite group, the moss mites (Oribatida) prepared 
by Hungarian researchers (Mahunka & Mahunka-
Papp, 2004). 

 
While elaborating these two subjects we en-

countered great difficulties, and we already aware 
that our data are incomplete, in other words, sup-
plements will be needed. The main problem roots 
in the territorial changes suffered by Hungary 
after the great war: disannexation and annexation, 
where foreign specialists made exploration work 
in our country (e.g. Bars County today is in Slo- 
vakia: Willmann, 1938). For this reason we list 
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those works which were performed by Hungarian 
researchers although then that territory did not 
belong to Hungary (e.g. Balogh, 1943). 

 
To fully explore Hungarian applied acarologi-

cal investigations and the pertaining literature is a 
rather tedious task. What means that owing to the 
incompetence of specialists we have declined to 
compile the whole literature of medical sciences 
(e.g. epidemiological, clinical), and we must ad-
mit that many valuable works are missing yet in 
the field of plant protection and veterinary sci-
ences. We definitely wish to continue our venture 
for which any support extended we express our 
whole-hearted thanks. 
 

MATERIALS AND METHODS 
 

When delineating our project we had to fix 
some cornerstones. Thus we had to decide who is 
Hungarian and what we mean by the territory of 
Hungary. 

1. The works of “Hungarian” acarologists: in 
this group we relegated the persons whose nation-
nality is Hungarian. Irrespective of the country 
(the whole globe) they discussed in their publica-
tion. Papers published with foreign co-workers 
are also equivalent. 

2. The determination of the discussed territory 
(Hungary): presently we consider Hungary with 
the political boundaries of today. On the other 
hand, we have to include here all and every pub-
lication treating Hungarian faunal research, which 
had belonged to historical Hungary (i.e. the Car-
pathian Basin). However, as for example the pa-
per of Willmann (1938) or that of Balogh (1943) 
will be included in the Hungarian literature. The 
work of Schalk (1965) or that of Kontschán 
(2008) or Mahunka & Mahunka-Papp (2008c) al-
though treat Transylvanian (Romanian) material, 
specifically the latter two, because their Hunga-
rian nationality, are included in the present list. 

While collecting the present material, in all 
cases we endeavoured to obtain the original pub-
liccation. Hard as we tried, we had been suc-
cessful only in the taxonomical section, in other 
papers, in several cases we simply relied on litera-
ture references and the help of some colleagues. 
Although we planned to list all the taxa appearing 

in the literature for similar reasons we failed, for 
in many instances, species belonging to higher 
categories could not be identified. We had also 
been unable to stress some taxa or other important 
data (new species in the fauna, new distributional 
data, etc.). 

 
The gathered publications are presented ac-

cording to authors listed alphabetically. The lay-
out follows the references of the paper of Horváth 
as appeared in the Folia entomologica hungarica 
in 2004. 

 
The collecting, the checking, and the arrange-

ment of the listed papers were primarily the work 
of the authors. However, without the help of all 
the acarologists working in Hungary our endeav-
our could not have been realized. We had a great 
deal of help from various specialists engaged in 
plant protection, in plant-protection acarology and 
even in veterinary science. In many instances 
these specialists helped us in evaluating and even 
supervising such publications. We should most 
sincerely like to thank them all. 

 
The colleagues who helped us are listed here-

under in alphabetical order: Sándor Bognár, Györ-
ffyné Júlia Molnár, Attila Haltrich, Gábor Jenser, 
Krisztina Mihályi, Nóra P. Zánkai, Jenő Ponyi, 
Géza Ripka, Tamásné Szemerey and Lászlóné 
Szendrey. 
 

LIST OF PUBLICATIONS 
 
Ábrahám, Géza 
ÁBRAHÁM, G. (1992): Study on acarids in peach or-

chards. – Acta Phytopathologica et Entomologica 
Hungarica, 27 (1-4): 35–37. 
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populations of soyabean varieties of different ripen-
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— (2003): A közönséges takácsatka Tetranychus ur-
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Two new nematode species of the subfamily Brittonematinae 

(Dorylaimida: Actinolaimidae) 

 

I. ANDRÁSSY1 

 

Abstract. Two new species of actinolaimoid nematodes of the subfamily Brittonematinae are described and illustrated. 
Actinca marisae sp. n. from Brazil is characterized by the long (on average 2.92 mm) and slender body, 30–32 distinct lon-
gitudinal ridges on cuticle, narrow head, slender odontostyle, onchial tips facing each other, cylindrus occupying somewhat less 
than one-half of pharynx, broad vulval lips, and by medum long tail. Afractinca eburnea sp. n. from Côte d’Ivoire can be 
distinguished by a relatively long body (on average 1.88 mm), thin cuticle provided with 14 longitudinal ridges, cap-like offset 
labial ring, very slender odontostyle, long prerectum, vulva sunk in body contour, and by the elongate-conoid female tail. Main 
morphological structures of Actinca and Afractinca species are summarized. Some comments on further brittonematine species 
are added. 

 

ctinolaimoid nematodes belonging to the 
subfamily Brittonematinae Thorne, 1967 are 

characterized by cuticle provided with longitudi-
nal ridges, long and slender odontostyle, tripartite 
pharynx with non-muscular anterior section, not 
or weakly sclerotized vulval lips, in two fascicles 
concentrated male supplements, and by elongate 
female and predominantly shortly rounded male 
tail.  

In Brittonematinae, five genera and 23 species 
have been considered valid so far. 

In this paper, I add two further species to the 
subfamily that proved to be new to science. More-
over, I comment on the morphology and taxo-
nomy of some species and genera of this subfa-
mily. 

Actinca marisae sp. n. 

(Figs. 1 and 2) 

 
Holotype female: L = 2.88 mm; a = 46; b = 

4.6; c = 18.5; c’ = 5.6; V = 45 %. 
Paratype females (n = 2): L = 2.86–3.02 mm;   

a = 44–47; b = 4.7–5.0; c = 18–19; c’ = 5.3–5.7;    
V = 46–49 %. 

Paratype male: L = 2.20; a = 43; b = 4.8; c = 
56; c’ = 0.9. 

 

General characters. Body long and slender, 
more or less curved or coiled upon fixation, 60–
68 µm (female) or 50 µm (male) wide at middle. 
Cuticle 3.5–4.0 µm thick on mid-body. Longitu-
dinal ridges well expressed, 30–32 in most re-
gions of body, running at a distance of 5 µm from 
one another. Lip region 12–14 µm wide and 8–9 
µm high, hardly offset by a slight depression; lips 
fused. Body at posterior end of pharynx 4.3–4.8 
times as wide as head. Labial and cephalic sen-
sillae minute. Amphids funnel-shaped with aper-
ture about as wide as two-thirds of corresponding 
body diameter. 

Vestibular ring weak, 4.5–5.0 µm wide. Ves-
tibulum 5–6 µm broad; onchia with tips facing 
each other. Buccal capsule (measured from the 
oral field to the fixed guiding ring) 16–17 µm 
long, its lining weakly sclerotized. Odontostyle 
slender, thinner (1.5 µm) than cuticle (2 µm) at 
the same level, 23–25 µm long, 1.8–1.9 times as 
long as lip region width. Aperture occupying ab-
out one-fifths of stylet length. Pharynx 580–620 
µm long, enlarged in two steps, at 44–48 and 52–
55 % of its length, respectively. Anterior section 
of pharynx tubular, non-muscular, mid-section 
38–42 µm long. Pharyngeal gland nuclei rather 
inconspicuous, AS nuclei not perceptible. Dorsal 
nucleus located at 54–58 % of pharyngeal length 

A 
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or 11–12 % of total body length. PS1 = 79–80 %, 
PS2 = 80–82 %. Glandularium 230–260 µm long. 
Cardia short, rounded, glossa absent. 

Female. Distance between posterior end of 
pharynx and vulva as long as or somewhat longer 
(1.2 times) than pharynx. Prerectum 6–8, rectum 
1.6–2.0 times the anal body width long. Genital 
apparatus didelphic, well-developed. Each branch 
5.8–7.0 times as long as body diameter or occu-
pying 12–14 % of body length. Vulva longitu-
dinal, its slightly sclerotized lips 16–18 µm wide. 
Vagina 30–35 µm long, penetrating halfway in 
body width. Distal part of vagina somewhat heart-
shaped with rounded inner contours, practically 
not sclerotized, occupying about one-third of en-
tire length of vagina. Uterine eggs one to four at a 
time, 70–95×35–42 µm. Eggshell smooth. Vulva–
anus distance equals 8.8–9.2 tail lengths. Tail 
elongate-conoid, 145–164 µm long or occupying 
5.1–5.6 % of entire length of body. Tip of tail 
pointed or very finely rounded. 

Male. Unfortunately, the only male specimen 
is in rather bad condition with hardly discernible 
inner structure. Testes diorchic. Spicula slender, 
about 60 µm long. Adanal pair of supplements 
large. Ventromedial supplements concentrated in 
two fascicles probably with 5–6 elements in each; 
fascicles 94 and 184 µm apart from cloaca, re-
spectively. Copulatory hump well developed. Pre-
rectum indistinct. Tail short, 40 µm, occupying 
only 1.8 % of body length, its terminus conoid-
rounded.  

Diagnosis and relationships. A long (on aver-
age 2.92 mm) and slender species, the longest 
within the genus, with 30–32 distinct longitudinal 
ridges on cuticle, narrow head, slender odonto-
style, onchial tips facing each other, pharynx en-
larged in two steps, cylindrus occupying some-
what less than one-half of pharynx, broad vulval 
lips, and with medium long female tail. 

The genus Actinca Andrássy, 1964 comprises 
five species, one of which living in Africa and four 
in Central and South America. The former species 

is A. gracillima Andrássy, 1964. Because of its di-
stribution, Actinca marisae sp. n. can be com-
pared with the latter species, namely with A. bi-
dentata (Loof & Zullini, 2000) Vinciguerra & 
Clausi, 2003, A. dicastrii Andássy, 1968, A. fusi-
formis (Thorne, 1967) Andrássy, 1970 and A. me-
morabilis Andrássy, 1968. It simply differs from 
A. memorabilis by the essentially longer body 
(2.9–3.0 vs. 1.4–1.6 mm). For the body length 
(2.9–3.0 vs. 2.3–2.6 mm in females) and number 
of cuticular ridges (30–32 vs. 24–26) it also dif-
fers from the other three species. Furthermore, it 
is distinguishable from A. bidentata by the simple 
onchia (vs. two-tipped), the longer odontostyle 
(23–25 vs. 20 µm), the more anterior position of 
the dorsal pharyngeal nucleus (54–58 vs. 62–63 
%), and by the other shaped male tail (narrowly 
vs. broadly rounded); from A. fusiformis by the 
tips of onchia facing each other (vs. anteriorly di-
rected), the longer prerectum (6–8  vs.3 anal 
body widths long) and the shorter tail (145–164 
vs.210 µm); from A. dicastrii (known only in 
male) by the longer male body (2.2 vs. 1.8 mm) 
and the less slender shape (a = 43 vs.70). 

Finally, Actinca marisae sp. n. differs from the 
aforementioned African species, A. gracillima, in 
having a longer body (2.9–3.0 vs. 2.3–2.6 mm), 
thicker cuticle (3.5–4.0 vs 1.0–1.5 µm) and a 
broader lip region (12–14 vs. 6–8 µm). 

Type specimens. Holotype female on slide No. 
A-15007. Paratypes: two females, one male and 
three juveniles; in the nematode collection of De-
partment of Systematic Zoology and Ecology of 
the ELTE University, Budapest. 

Type habitat. Mud with roots of water plants 
from a small rivulet at the Iguaçu Waterfalls, 
Iguaçu National Park, Paraná State, Brazil; col-
lected in December 1965 by the present author. 

Etymology. I dedicate this species to my dear 
friend, Professoressa Maria Teresa (Marisa) Vin-
ciguerra (Catania, Italy), the outstanding nemato-
logist and special expert of the actinolaimoid nema-
todes.
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Figure 1. Actinca marisae sp. n. A: anterior end; B: mid-region of pharynx; C: vulval region;  D–E: female posterior end; 
F: posterior end of male (a wounded specimen). (Scale bars 20 µm each) 
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Figure 2. Actinca marisae sp. n. A–B: anterior end; C: medial section of pharynx; D–E: vulval region;  

F: mid-body showing cuticular ridges; G–H: female posterior end; I: male posterior end
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Afractinca eburnea sp. n. 

(Figs 3 and 4) 
 
Holotype female: L = 1.96 mm; a = 40; b = 

4.2; c = 20; c’ = 4.6; V = 45 %. 
Paratype female: L = 1.80 mm; a = 44; b = 4.3; 

c = 19; c’ = 6.0; V = 46 %. 

General characters. Body almost straight after 
fixation, strongly tapered towards both ends, 44–
50 µm wide at mid-region. Cuticle 2.5–3.0 µm 
thick on most body, finely but conspicuously 
transversely striated, and provided with 14 well 
marked, about 3 µm thick longitudinal ridges the 
medial lines of which lying at a distance of 6–7 
µm from one another. Cuticular pores minute, 
scattered. Lips fused, lip region continuous with 
adjoining neck, very narrow, 6–7 µm wide at 
apices of buccal onchia; body at posterior end of 
pharynx 5.7–6.5 times wider than head. Anterior 
end of lip region offset, narrower than sublabial 
part and possessing a cuticular ring and the 
somewhat dome-shaped, 4 µm wide oral field. 
Labial papillae located on the vestibular ring, 
minute but discernible; cephalic papillae located 
just before the amphidial apertures, also discer-
nible. Amphids pouch-shaped with aperture occu-
pying more than three-fourths of corresponding 
body. 

Vestibulum 4 µm broad, vestibular ring hardly 
sclerotized. Buccal cavity armed with four small 
onchia with anteriorly directed apices. Buccal 
capsule 8–9 µm long (from oral field to guiding 
ring), lined with slight sclerotization. Odontostyle 
18–20 µm long, very narrow with hardly ob-
servable lumen, much thinner (0.8 µm) than cu-
ticle (2 µm) at the same level. Odontophore wider 
than stylet, its posterior end not distinct. Pharynx 
422–465 µm long; its anterior section tube-like, 
non-muscular, the mid-section short, gradually 
widened and weakly muscular, while the cylin-
drus strongly muscular and occupying 47–49 % of 
pharyngeal length. Dorsal nucleus located at 56–
57 % of pharyngeal length or 11–13 % of total 
body length. Other pharyngeal nuclei not obser-
vable. Glandularium 186–198 µm long. Cardia 
short, rounded.  

Female. Prerectum 5.0–5.5 times, rectum 1.5–
1.6 times as long as anal body diameter. Distance 
between proximal end of pharynx and vulva as 
long as or a little shorter than pharynx. Genital 
apparatus didelphic, moderately developed. Ante-
rior genital branch 5.8–6.4 body widths long or 
occupying 8.0–8.6 % of body length, posterior 
branch 7.0–7.8 body widths long or occupying 
9.2–9.7 % of body length. Vulva sunk in body 
contour, or more exactly the medioventral cuti-
cular ridge is characteristically interrupted at vul-
va. Vagina 20–24 µm long, extending halfway of 
body width. Neither spermatozoa, nor eggs were 
observed. Vulva–anus distance equals 8.4–10.5 
tail lengths. Tail elongate-conoid, 91–98 µm long 
or occupying 4.8–5.7 % of entire length of body, 
gradually tapered to the sharp terminus. 

Male. Not observed. 

Diagnosis and relationships. Afractinca ebur-
nea sp. n. is characterized by a relatively long (on 
average 1.88 mm) body, thin cuticle with 14 long-
itudinal ridges, cap-like offset labial ring, very 
slender odontostyle, long prerectum, vulva sunk in 
body contour, and by the elongate-conoid female tail. 

By virtue of the low number of cuticular ridges 
(14), it shares similarities with two of the four 
known species of the genus, viz. Afractinca heynsi 
(Coomans & Vinciguerra, 1989) Vinciguerra & 
Clausi, 2000 and A. irmae (De Ley & Coyne, 
1997) Vinciguerra & Clausi, 2000. It simply dif-
fers from the former in having a longer body (1.8–
2.0 vs. 1.1–1.3 mm) and a longer tail (91–98 vs. 
58–68 µm]. From the equally long latter species, 
which it resembles more, it differs in the shape of 
the lip region, the very narrow head (6–7 vs. 12–
13 µm, or 1/5–1/6 vs. 1/2–1/3 of cardial body 
width), the shorter odontostyle (18–20 vs. 28–31 
µm), and in the structure of the vulva. 

Type specimens. Holotype female on slide No. 
A-5267. Paratypes: one female and one juvenile;  
in the nematode collection of Department of Sy-
stematic Zoology and Ecology of the ELTE Uni-
versity, Budapest. 

Type habitat and locality. Rice field at the foot 
of Collines (Mountains) Baoulé, close to the capi- 



 
Andrássy: Two new species of Brittonematinae 

 

 

180 

Actinca Afractinca 

Labial field with internal (sunken) sclerotized ring 

Six inner labial papillae behind the labial ring 

Cuticle with 24–32 longitudinal ridges 

Cuticle between ridges smooth (under light mic-
roscope) 

Vulva levelling with body surface, ventro-medial 
longitudinal ridge(s) continuous at vulva 

One species inhabiting East Africa, the other five  
Central and South America 

Labial field with external (protruded) cuticular ring 

Six inner labial papillae on the labial ring 

Cuticle with 14–22 longitudinal ridges 

Cuticle between ridges transversely striated (un-
der ligtht microscope) 

Vulva sunk in body contour, ventro-medial longi-
tudinal ridge interrupted at vulva 

All the five species inhabiting West Africa 

 

tal  Yamousoukro,  Côte d’Ivoire  (Ivory Coast), col-
lected in 1968 by G. Merny. 

Etymology. Latin eburnea (feminin in gender) 
means: ivory, or: of ivory, and refers to the name 
of the country, Ivory Coast, where this species 
was found. 

 

ACTINCA AND AFRACTINCA 

 
As for their general morphology, Actinca and 

Afractinca are closely related genera within the 
subfamily Brittonematinae. Nevertheless, there 
are morphological structures that well characte-
rize them as is seen above. 

At the same time, Actinca (6 species) and Afr-
actinca (5 species) can be differentiated from the 
other four genera of Brittonematinae as follows. 
From Brasilaimus Lordello & Zamith, 1957 (7 
species) by the thinner cuticle, generally lower 
number of cuticular ridges (14–32 vs 30–40), ab-
sence of a pharyngeal glossa and, mainly, by the 
structure of the distal part of vagina (with small 
sclerotized lateral pieces or “lips” vs massive,  
lacking lateral pieces). From Parastomachoglossa 
Coomans & Loof, 1986 (3 species) by the lower 
number of cuticular ridges (14–32 vs 32–40), the 
always thin odontostyle (vs rather robust) and the 
short medial portion of pharynx (vs long). From 
Brittonema Thorne, 1967 (3 species; see in Re-
marks) by the weak cheilostomal sclerotization 
(vs very heavy) and the simple male tail (vs with a 

 

filiform appendix). Finally, from Practinocepha-
lus Andrássy, 1974 (1 species) by the lower num-
ber of cuticular ridges (14–32 vs 100), the normal 
(not strongly widened) head, the weak cheilosto-
mal sclerotization (vs heavy) and the simple male 
tail (vs with appendix). 

As far as is known, the representatives of the 
subfamily Brittonematinae show a special distrib-
ution pattern inasmuch as they are restricted to 
two continents, Africa and Central/South Ame-
rica. Among 25 species regarded as valid, 9 have 
been reported from Africa and 16 from America. 
Thus, the species of Actinca occur in East Africa 
(Kenya, Uganda) and Central and South America 
(Puerto Rico, Costa Rica, Brazil, Paraguay), those 
of Afractinca in West Africa (Côte d’Ivoire, Bur-
kina Faso, Cameroon; Fig. 5), species of Brasi-
laimus in Central and South America (Mexico, St. 
Lucia, Puerto Rico, Costa Rica, Ecuador, Gala-
pagos, Bolivia, Brazil, Paraguay), members of 
Parastomachoglossa in West (Côte d’Ivoire), East 
(Ethiopia, Tanzania) and South Africa, species of 
Brittonema in Central and South America (Puerto 
Rico, Ecuador, Peru), while the only species of 
Practinocephalus inhabits Central America (Puer-
to Rico).  

 
Actinca Andrássy, 1964 

 
The following six species are considered valid 

(type species underlined). 
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Figure 3. Afractinca eburnea sp. n. A: anterior end; B: mid-region of pharynx; C: vulval region showing cuticular structure  
and vagina; D–E: female posterior end. (Scale bars 20 µm each) 
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Figure 4. Afractinca eburnea sp. n. A: anterior end; B: anterior neck region; C: mid-body showing cuticular ridges;  
D: mid-body region;  E: vulval region (note the interrupted ventral ridge at vulva); F–G: female posterior end
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Figure 5. Distribution of Afractinca species in Côte d’Ivoire. 1. A. andrassyi: grass roots, Tiassalé, near Bandama River; 2. A. 
eburnea: rice field, Collines Baoulé near the capital Yamoussoukro; 3. A. heynsi: humid soil with decayed leaves, valley of 
Banco River, Abidjan;  4. A. irmae: rice field, Guessihio near Gagnoa;  5. A. papillata: liverworts at a waterfall of a rivulet, close  

to Touba. The latter species was also recorded from moss at a waterfall, Comoé River, Banfora, Burkina Faso 

 
A. bidentata (Loof & Zullini, 2000) Vinciguerra 

& Clausi, 2003 
Brasilaimus bidentatus Loof & Zullini, 2000 

A. dicastrii Andrássy, 1968 
 Brasilaimus dicastrii (Andrássy, 1968) Vinci-

guerra, Zullini & Monteiro, 1999 

A. fusiformis (Thorne, 1967) Andrássy, 1970 
Brittonema fusiforme Thorne, 1967 

 Brasilaimus fusiformis (Thorne, 1967) Vinci-
guerra, Zullini & Monteiro, 1999 

A. gracillima Andrássy, 1964 
 Brasilaimus gracillimus (Andrássy, 1964) Vin-

ciguerra, Zullini & Monteiro, 1999 

A. marisae sp. n. 

A. memorabilis Andrássy, 1968 
 Brasilaimus memorabilis (Andrássy, 1968) Vin-

ciguerra, Zullini & Monteiro, 1999 
 

Uncertain species: 
 
A. striata (Thorne, 1939) Andrássy, 1964 – inq. 
 Actinolaimus striatus Thorne, 1939 

Paractinolaimus striatus (Thorne, 1939) Meyl, 
1957 

 Brittonema striatum (Thorne, 1939) Vinciguer-
ra, Zullini & Monteiro, 1999 

A. tenuiaculeata (Kreis, 1924) Andrássy, 1964 – 
inq. 

 Dorylaimus tenuiaculeatus Kreis, 1924 
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Afractinca Vinciguerra & Clausi, 2000 

 

The genus comprises the following five spe-
cies (type species underlined). 
 
A. andrassyi Vinciguerra & Clausi, 2000 

A. eburnea sp. n. 

A. heynsi (Coomans & Vinciguerra, 1989) Vinci-
guerra & Clausi, 2000 

 Actinca heynsi Coomans & Vinciguerra, 1989 
 Brasilaimus heynsi (Coomans & Vinciguerra,  

1989) Vinciguerra, Zullini & Monteiro, 1999 

A. irmae (De Ley & Coyne, 1997) Vinciguerra & 
Clausi, 2000 

 Actinca irmae De Ley & Coyne, 1997 
 Brasilaimus irmae  (De Ley & Coyne, 1997) 

Vinciguerra, Zullini & Monteiro, 1999 

A. papillata  (Schneider, 1935)  Vinciguerra  & Clau-
si, 2000 

 Actinolaimus papillatus Schneider, 1935  
 Actinca papillata (Schneider, 1935) Andrássy, 

1964 
 Brasilaimus papillatus (Schneider, 1935) Vin-

ciguerra, Zullini & Monteiro, 1999 

 

REMARKS 

 

Brittonema sulcatum Thorne, 1967. Thorne 
(1967) erected a new actinolaimoid genus, Britto-
nema, and described its three species, B. sulca-
tum, B. fusiforme and B. spicatum. Meanwhile, 
two of these species have been transferred to other 
genera as Actinca fusiformis (Thorne, 1967) An-
drássy, 1970 and Brasilaimus spicatus (Thorne, 
1967) Vinciguerra, 1987. The third species, the 
type of the genus, B. sulcatum is characterized by 
a peculiar structure: the rounded tail of the male 
possesses a long filiform appendix. The male tail 
in other Brittonematinae species, where males are 
known, is simply rounded without any appendix, 
except for Practinocephalus brzeskii Vinciguerra 
& Clausi, 2000 where the male tail is also pro-
vided with a short filiform process. 

The taxonomic position of B. sulcatum and the 
genus Brittonema itself has been discussed by 
several authors. They were common in that the fi-
liform extension of the male tail was an anomaly. 
Therefore, Coomans and Loof (1986), and Jai-
rajpuri and Ahmad (1992) synonymized Brittone-
ma with Actinca, while Vinciguerra, Zullini and 
Monteiro (1999), Zullini and Vinciguerra (2000) 
as well as Andrássy (2009) placed it in synonymy 
with Brasilaimus. Nevertheless, a male tail pos-
sessing appendix does occur in other brittone-
matine species (Practinocephalus brzeskii and 
most probably also in the type species of this 
genus, P. bizarrus), what means the observations 
of Thorne can be accepted as real. As a conse-
quence, there are two solutions. Either, Brittone-
ma and Practinocephalus are considered one and 
the same genus, as already mentioned by Vinci-
guerra and Clausi (2003), and in this case the for-
mer name will be regarded as valid. Or, each 
would be accepted as good genus, where Britto-
nema includes three species with normal or 
slightly swollen head and 30–40 cuticular ridges 
(B. sulcatum, B. secundum and B. brzeskii1), while 
Practinocephalus contains one species with great-
ly widened head (P. bizarrus) and a high number 
of cuticular ridges (about 100). For the present, I 
prefer the second option to vote. 

Actinca intermedia Andrássy, 1968. I de-
scribed this interesting species from Tansania, and 
found it later also in South Africa. After restudy-
ing the original material and examining some fur-
ther specimens originated from the type locality, I 
found that this species can not be left in the genus 
Actinca but it should better be transferred to the 
genus Parastomachoglossa. As is seen on the ori-
ginal figures here attached (Fig. 6) as well as on 
the microphotos (Fig. 7), the comparatively strong 
odontostyle, the long muscular part of the anterior 
section of the pharynx, and the shape of the vagi-
na correspond to the criteria of the latter genus. 
Therefore, I transfer it herewith as Parastomacho-
glossa intermedia (Andrássy, 1968) comb. n. 

                                                 
1 Brittonema secundum (Andrássy, 1986) comb. n.; syn. 

Practinocephalus secundus Andrássy, 1986. – Brittonema 
brzeskii (Vinciguerra & Clausi, 2000) comb. n.; syn. Practi-
nocephalus brzeskii Vinciguerra & Clausi, 2000. 



 
Andrássy: Two new species of Brittonematinae 

 

 

 185

 

 

 

Figure 6. Parastomachoglossa intermedia (Andrássy, 1968) comb. n. A: anterior end; B: mid-region of pharynx;  
C: vulval region; D: longitudinal ridges; E: female tail; F: tip of tail (after Andrássy, 1968) 
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Figure  7.  Parastomachoglossa intermedia  (Andrássy, 1968) comb. n. A: anterior end; B: anterior body region; C: left: mid-
region of pharynx, right: prerectum + rectum (of the same coiled specimen); D: mid-body with gonads; E: vulval region  

showing two uterine eggs; F–G: female posterior end

 
Parastomachoglossa perplexa (Heyns & Argo, 

1969) Vinciguerra & Coomans, 1988, described 
from South Africa, is likely identical with P. in-
termedia. 

Some measurements of the newer specimens 
of Parastomachoglossa intermedia are in Tab. 3. 

Parastomachoglossa japonica Tsalolikhin, 1999. 
Tsalolikhin described under the name Parastoma-
choglossa japonica a new species from the Biwa 
Lake  in Japan  as first representative of the genus 

 
living out of Africa. Recently (2009), he also re-
ported this species, without description, from 
Thailand. However, this species essentially differs 
from the „real” members of Parastomachoglossa 
in having a more robust odontostyle, a pharynx 
not divided into three parts and male supplements 
not arranged in fascicles but in two simple groups. 
Moreover, Thalolikhin writes: „Cuticle longitudi-
nally striate, ridges 25–35 on midbody”. So wide 
range of cuticular ridges within the same species 
nowhere occur in brittonematine nematodes. By 
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virtue of the above mentioned structures and of 
the Asian occurrence, this species hardly can be 
left among the Brittonematinae, but it should be 
placed elsewhere within the actinolaimoid 
nematodes. For the present, Thalolikhin’s species 
is better to be regarded as incertae sedis.  

Table 3. Parastomachoglossa intermedia, measurements 
of 4 females 

L  2.05–2.27 mm 

a 36–38 

b 4.0–4.5 

c 8.8–9.0 

c’ 12–13 

V 43–47 % 

Body width 54–61 µm 

Lip region width 10–11 µm 

Odontostyle 21–23 µm 

Pharynx 500–508 µm 

D pharyngeal gland 

AS2 pharyngeal gland 

52–55 % 

59–61 % 

Rectum 2.3–2.5 abw 

Prerectum 6.4–7.3 abw 

Eggs 83–89×34–38 µm 

Tail 233–250 µm 

 

Actinolaimus papillatus Schneider, 1935. While  
describing the first Actinca species, A. gracillima 
Andrássy, 1964, I supposed that the species re-
corded by Altherr (1960) from Cameroon under 
the name Actinolaimus papillatus Schneider, 1935 
was identical with A. gracillima. For the moment, 
I better think that Altherr’s species belonged to 
the genus Afractinca (because of the head shape, 
broad cuticular ridges, transversely striated cu-
ticle), and was likely identical with A. papillata. If 
so, this was the third occurrence of this Afractinca 
species: moss at the Waterfall Mpoumé on the 
Nyong River, Cameroon. Interestingly, all the 
three West African records of Afractinca papillata 
came from the vicinity of waterfalls. 
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Abstract. Metaphire tanbode sp. nov. is found in rice paddy in Kinki plain at Lake Biwa and Amynthas yamade sp. nov. is 

from Hira range to the West. M. tanbode belongs to the M. hilgendorfi / A. tokioensis species-complex, while montane A. yamade 

is comparable to both Amynthas aeruginosus-group and Duplodicodrilus schmardae-group. Genetic barcoding (mtDNA COI) via 

types is attempted. Taxonomic ‘housekeeping’ requires replacement of invalid homonyms: e.g. Pheretima montana Ishizuka, 1999 

(non type-species P. montana Kinberg, 1867) is renamed Amynthas nonmontanus; others are A. nonsilvestris, A. noninvisus, A. 

nonmonticolus and A. nonsetosus, noms. et combs. novae. Thus Pheretima Kinberg, 1867 s. stricto remains unrecorded from Japan 

while prior Amynthas Kinberg, 1867, and its derivative Metaphire Sims & Easton, 1972, are abundant and diverse. Family and 

generic level definition and placement of Oriental pheretimoids are restated for the benefit of current workers and for novice 

field-ecologists. Surveys of below-ground biodiversity of rice paddy in Lake Biwa is compared to more natural habitats around 

Lake Pedder in Western Tasmanian Wilderness Area, and co-incidentally, both have 21 recorded earthworm species. Thus claims 

from various countries of less than six species per location are contraindicated by thorough eco-taxonomic methods yielding 

more representative results. 

 

INTRODUCTION 

ine systemate chaos – Quote from title page to 
“Das Tierreich – Vermes” (Michaelsen, 1900). 

 
Of the ~6,000 terrestrial megadrile taxa cur-

rently known (plus ~4,000 microdriles), the phe-
retimoids (Pheretima auct.) comprise 13 genera 
and ~940 valid species from ca. 1,400 nominal 
taxa (Blakemore, 2007a). This is nearly double 
the 746 nominal (sub-)species reviewed by Sims 
and Easton (1972) and is raised considerably from 
Michaelsen’s (1900) list of just 167 valid Pheretima 
species. They form a large and important group of 
Oriental earthworms with a few peregrine mem-
bers spread worldwide, especially in the tropics 
(see Blakemore, 2002, 2008)  

 
Rather than belonging in the exemplary genus 

Pheretima Kinberg, 1867, most pheretimoids now 
default to the prior Amynthas (et Amyntas prae-
occ.) Kinberg, 1867 or belong in its derivative, 
Metaphire Sims & Easton, 1972 that may not be 
monophyletic, as its original authors well realized. 
However, throughout its 250 years, conventional 
Linnaean zoological taxonomy has evolved to 
culminate in the current ICZN (1999) which, in its 
Preface to the Fourth Edition, accepts that traditi-
onal nomenclature “may be equally applied to 
paraphyletic as to monophyletic groups”. New ge-

nera were established mainly for taxonomic ‘con-
venience’ although the Metaphire non-superficial 
male pores are an obvious apomorphic develop-
ment from superficial male pores of Amynthas. 
Degree of development of non-superficial pores is 
irrelevant for generic placement (cf. Gates, 1982; 
James et al., 2005; James, 2005) except newly for 
Duplodicodrilus Blakemore, 2008 (Japanese type 
Megascolex schmardae Horst, 1883) that has the 
greatest derivation in its male pore structures. 
Only secondarily is development of manicate in-
testinal caeca accorded taxonomic significance 
since these function as culture ‘nurseries’ for mic-
robial digestive symbionts and are thus adaptive 
and peripheral to key reproductive characteristics. 
This accords with the systematics of Michaelsen 
(1900) and Stephenson (1930), unlike Gates 
(1972, 1982) who, while being a constant critic of 
their ‘Classical System’, also deliberately ignored 
contemporaneous revisions of Sims and Easton 
(1972) and Easton (1979) for a decade. 

 

Under the terms of ICZN (1999: Art. 57.2), 
junior primary homonyms are objectively and per-
manently invalid, but junior secondary homonyms 
are only treated as invalid whilst considered 
congeneric (Art. 59) and may be reinstated, with 
any replacement name proposed after 1960 en-
tering their synonymy (Art. 59.4). A consideration 
for replacement of junior homonyms, ICZN 

S 
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(1999: Art. 23.3.6), is whether “…when treated as 
a junior synonym; it may be used as the valid 
name of a taxon by an author who considers the 
synonymy to be erroneous...” (my bolding); and a 
criterion of ICZN (1999: Art 60.2.1) states: “Such 
a name can be retained as a valid name in place of 
a junior homonym only as long as it is regarded as 
a synonym of the latter.”  

This is the current situation in Japan. It has 

recently been brought up in conversation, in ma-

nuscript submission and in web searches (noted 

below) that the synonymy of several homonyms are 

considered erroneous by some contemporary wor-

kers, not least by their original author who has had 

10 years notice to correct his numerous nomen-

clatural lapsae. Instances of retrograde taxonomy, 

reversing revisionary decisions of Sims and Easton 

(1972), Easton (1981) and Blakemore (2003, 

2007a, 2008), that revert to superseded taxonomy 

are two recent publications, viz. Minamitani et al. 

(2007) and Minamitani et al. (2009)] wherein 

there is an attempt to reinstate abandoned names 

such as the “Pheretima aokii” synonym of prior 

Metaphire soulensis (Kobayashi, 1938). The in-

valid nomen nudum “Pheretima montivaga” as 

noted by Blakemore (2003) continues to surface 

from time to time, most recently on a Texas A & 

M University website (http://www.globalnames.-

org) and a database from Thomson-Reuters ION 

facility: (http://www.organismnames.com /details. 

htm, (both accessed 12.III.2010).  

 

In such situations it is perhaps precautionary and 

expedient to provide available and potentially valid 

replacements as a matter of due process in the 

interests of ICZN (http://iczn.org/) stated aims for 

“Standards, sense and stability for animal names 

in science”. 

 

Regarding eco-taxonomic sampling, the pur-

pose for correctly and uniquely naming taxa, 

Japan as with any other region has the following 

contingencies:  
 

Contingency chart of biodiversity sampling reliability 

Case Ecological sampling Taxonomic treatment Results 

1 + + Representative data 

2 + – Under/over-estimate 

3 – + Under/over-estimate 

4 – – Unrepresentative data 

+, Good; -, Poor 

 

Summary results of modest earthworm survey 

of paddy fields around Lake Biwa (Blakemore, 

2007b, 2010; Blakemore et al., 2010; Blakemore 

& Kupriyanova, 2010), are comparable with an 

earlier week-long Lake Pedder earthworm survey 

(conducted by RJB in 1996 – see Blakemore, 

2000a, b). In this context, the frequent under-es-

timation of earthworm biodiversity in agro-eco-

logical bio-assessments is briefly discussed. 
 

MATERIALS AND METHODS 
 

Classification follows the convention and me-

thodology style of Blakemore (2000a, b), as 

modified slightly by Blakemore (2002, 2008) that 

allows  for organic variability  in natural members  

 

 

of a taxonomic entity. Nomenclature complies 

with ICZN (1999) code. 
DNA extraction, amplification and sequencing 

methodology follows that given in Blakemore et 
al. (2010) and in Blakemore and Kupriyanova 
(2010) and this new data, as presented in Appen-
dix 1a, 1b, will be submitted simultaneously to the 
GenBank online facility [http://www.ncbi.nlm. 
nih.gov/genbank/]. 
 

RESULTS 

Substitute names 

New replacement names are provided for per-

manently invalid homonyms, each assuming the 

same type-specimens, under the requirements of 

ICZN (1999). 
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Etymology. Latinized names are all derived by 

preposition of ‘non-’ meaning ‘not’.  

 
Amynthas nonmontanus Blakemore nom. et comb. nov. pro 

Pheretima montana Ishizuka, 1999: 103 (Holotype NSMT-

An 263) non Pheretima montana Kinberg, 1867: 102 – the 

type-species of the genus Pheretima. Under ICZN (1999: 

Art. 57.2) P. montana Ishizuka, 1999 is an objectively 

and permanently invalid junior primary homonym. A 

substitute name was not previously provided for Ishizuka’s 

taxon as it was considered a synonym (ICZN, 1999: Art. 

60). In some, but not all, distributed reprints of Ishizuka 

(1999) the name “montana” is crossed out and another 

name (“montivaga”) inked in pen. This does not constitute a 

valid published nomenclatural act under the code (ICZN, 

1999: Arts. 8, 9). In a subsequent paper by Ishizuka (2001: 

12, 14, 92) – that appears to contravene ICZN (1999: Art. 

11.4) requirement for consistent binomial application – the 

name “Pheretima montivaga Ishizuka, 1999” appears as a 

non-explicit nomen nudum (ICZN, 1999: Arts. 13, 16) 

apparently for this taxon. Transfer to Amynthas in synony-

my with Amynthas fuscatus (Goto and Hatai, 1898) had 

provisionally removed this primary homonym from use 

(see ICZN, 1999: Arts. 23.3.5; 53.3; 60), in the interests of 

nomenclatural sense and stability, as noted above, a valid 

replacement name is now provided. 

Amynthas nonsilvestris Blakemore nom. et comb. nov. pro 

Pheretima silvestris Ishizuka, 2000: 18 (Holotype NSMT-

An 298) a permanently invalid primary homonym, non 

Pheretima silvestris Michaelsen, 1923 (= Amynthas silvest-

ris). Under ICZN (1999: Arts. 57.2, 60) this junior primary 

homonym is permanently invalid but it was not previously 

replaced as synonyms exist. Currently it is held as one of 

the 40 synonyms of cosmopolitan Amynthas corticis 

(Kinberg, 1867), as with P. invista and P. setosa. The sy-

nonymy of the A. corticis-group has recently been ques-

tioned by some authors in manuscript and in preliminary 

unpublished molecular analyses (as published on GenBank 

online facility), thus a replacement name is considered 

warranted pending thorough revision of the A. corticis 

species-complex. 

Amynthas noninvisus Blakemore nom. et comb. nov. pro 

Pheretima invisa Ishizuka, 2000: 189 (Holotype NSMT-

An 326) a permanently invalid primary homonym, non 

Pheretima invisa Cognetti, 1913 (= Metapheretima in-

visa). “Invisus/invisa” in Latin most usually means 

“hateful”. Blakemore (2003) stated this junior primary 

homonym “is permanently invalid under ICZN (1999: Arts. 

57.2, 60) but is not replaced as synonyms exist for it”. In 

order to presage possible restoration from A. corticis 

synonymy, it is now replaced, as with P. silvestris and P. 

setosa. 

Amynthas nonmonticolus Blakemore nom. et comb. nov. pro 

Pheretima monticola Ishizuka, 2000: 191 (with segments 

miscounted in figs. 65-66) (Holotype NSMT-An 328) a 

permanently invalid primary homonym, non Pheretima 

monticola Beddard, 1912 (= Polypheretima monticola from 

the Philippines). Blakemore (2003) listed this taxon as a 

junior synomym of Amynthas conformis (Ishizuka, 2000: 

182) but mistakenly stated that “an invalid manuscript name 

"montivaga" was sometimes supplanted over this name” – 

cf. P. montana above. Amynthas conformis possibly be-

longs in synonymy with A. yamizoyamensis (Ohfuchi, 

1957) that is currently held under Amynthas micronarius 

(Goto and Hatai, 1898) pending revision. Editors of the 

Global Names Index (at least) incorrectly list the homonym 

as a valid name (http://www.globalnames.org/ name 

_strings?page=726&search_term=ns%3APHE* accessed 

12. III. 2010), thus a replacement name is necessary to 

avoid undue confusion. 

Amynthas nonsetosus Blakemore nom. et comb. nov. pro 

Pheretima setosa Ishizuka et al. in Ishizuka, Shishikura & 

Imajima, 2000: 188, figs. 25-33 (Holotype NSMT-AN-342) 

a permanently invalid primary homonym, non Pheretima 

setosa Cognetti, 1908 [= Metaphire sieboldi (Horst, 1883)]. 

Under ICZN (1999: Arts. 57.2, 60) this junior primary 

homonym is permanently invalid but was not previously 

replaced as synonyms existed. Currently held as one of the 

40 junior synonyms of Amynthas corticis, as with P. 

silvestris and P. invista although some author(s) apparent-

ly disagree with all these synonymies and attempt resto-

ration (vide supra).  

Amynthas palarvus (Blakemore, 2003) comb. nov. pro 

‘Pheretima’ palarva was a replacement name of junior 

secondary and primary homonyms under ICZN (1999: 

Arts. 53.3, 57.2, 60.3, 67.8, 72.7) for Pheretima parvula 

Ishizuka et al., 2000: 186 [non Perichata parvula Goto and 

Hatai, 1898 (?= Amynthas gracilis); nec Pheretima parvula 

Ohfuchi, 1956 (= Metaphire parvula)]. This finally 

removes the only single, albeit tentative, Pheretima taxon 

remaining in Japan that is itself a probable new partheno-

genetic synonym of either Amynthas micronarius (Goto and 

Hatai, 1889) or A. carnosus (Goto and Hatai, 1889), or of 

some other taxon. 

 

DESCRIPTIONS OF NEW SPECIES 

 
Metaphire tanbode Blakemore sp. nov. 

(Fig. 1) 

 
Type material. Preliminary rice paddy survey 

of Tanakami region near Kurotsu, southern Otsu-
shi, Shiga-ken, Kinki, Japan sample stations #1–3, 
leg. RJB, all deposited with initial Accession No.: 
Misc. Invert. FY2009–13 in Lake Biwa Museum 
(hereafter, LBM) initially tagged as “A. shigai sp. 
nov.?”. Holotype (H) ex samples from Kurotsu, 5-
chôme (type locality), Otsu-shi, 35°1’N, 135° 
51’E, elev. ~80 m, sketched, dissected and 
providing tissue for DNA extraction: LBM 
1380000094; Paratypes (P1–P6) with same col-
lection data as H but including pooled specimens 
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from three closely adjacent sites, only P1, a pos-
terior amputee, dissected: LBM 1380000095 (6 
specimens); P7 same collection data but from yet 
another paddy in the same vicinity, male field 
figured and a tissue sample taken from posterior 
for comparative DNA analysis: LBM1380000096. 

 

Etymology. Japanese (genderless) noun phrase 

in apposition meaning “from the paddy”. 

 
Diagnosis. Pheretimoid with spermathecal 

pores in 6/7/8, non-superficial male pores, mani-
cate caeca and genital markings as a single, mid-
ventral sucker from 17/18 to setal arc of 18 that 
lacks secondary papillae (as found in M. hil-
gendorfi spp-group members). Spermathecal di-
verticula are particularly elongate, more that twice 
the ampulla length. 

 
Distribution. Restricted to type-locality. It is 

surprising that this species, which is so patently a 
wanderer, appears to be not yet more frequently 
and more widely recorded. Such a restricted di-
stribution is more often characteristic of an in-
troduced species, unless its superficial similarity 
to M. hilgendorfi (Michalsen, 1892) has caused 
oversight.  

 

External features. Holotype and all paratypes 

appear mature. H, P1 and P7 dissected. Body cir-

cular in section throughout. Slight brown pigmen-

tation mostly in anterior dorsum. Lengths ca. 70–

100 mm by 2–3 mm [H, 92; P1, 60 (posterior 

amputee); P2, 95; P3, 85, P4–6, 70–90 and P7, 

100 mm]. Segments ca. 100 (H, 92). Setae ap-

prox. 55 on 12 in H; or ca. 50–60 per segment 

thereafter. Prostomium open epilobous. First dor-

sal pore in 12/13 (H). Spermathecal pores small 

ca. 0.4U apart in 6/7/8. Clitellum 14–16. Female 

pore single, central on 14. Male pores ca. 0.4U 

apart on slightly raised tumid mounds: primary 

pores on small porophores withdrawn into slight 

invaginations (i.e. just classable as “non-super-

ficial”). In H the male pores are in sunk in small 

pouches, but in P7 they protrude slightly and are 

seen to be on the apices of small mounds 

protruding from puckered lips (see Fig. 1). Ge-

nital markings as moderately large tumid sucker-

like pad in 17/18 extending to setal arc of 18. 

Corresponding puckered area mid-ventrally on 8 

construed as an artefact of copulation and not an 

actual marking (it is also missing from P3, P6). 

Variations: P2 is abnormal as male pores are on 

17lhs and 18rhs, spermathecal pores are in 

6/7/8rhs but only 6/7lhs and genital markings are 

in 16/17 as well as in 17/18; P3 lacks 18rhs male 

pore and spermathecal pores are 6/7/8lhs but only 

7/8rhs.  

 

Internal anatomy. Septa 8/9/10 absent, 10/11 

thin. Gizzard after 7/8. Last heart in 13. Nephridia 

meroic in forests, absent from spermathecal ducts. 

Male organs holandric with testis in 10 and 11 

and seminal vesicles in 10 and 11 (possibly slight-

ly in 12 but not clear). Spermathecae in 7 and 8: 

usual ampulla with diverticulum having long stalk 

and cayenne-chili or paprika-shaped bulb, all 

charged with sperm in H but are uncharged and 

displaced to 9lhs in P3. Ovaries quite small with 

funnels in 13; ovisacs absent from 14. Prostates 

glandular with long, muscular U-shaped duct in 

18 that is joined at its junction with gland by vas 

deferens. Copulatory pouch not pronounced in-

ternally. A sessile glandular pad under ventral 

nerve cord in 17–18 corresponds with genital 

marking. Intestine from ½15. Typhosole simple, 

dorsal ridge from about 20. Intestinal caeca from 

about 27, manicate, e.g., with four ‘fingers’ on rhs 

in H. 

 

Ingesta. Organic silt and decayed plant stems 

and organic debris (paddy soil). 

 

Behaviour. Found wandering on road surface 

between paddy fields early in the morning 

(~8:00AM) thus probably stranded on the hard 

asphalt – to which no earthworm is yet accus-

tomed – after a night’s excursion on the surface. 

There was evidence of recent sex (puckered 

marks and spermathecae charged), thus it may be 

surmised both that copulation occurs above 

ground and that only semi-permanent burrow 
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Figure 1. Metaphire tanbode. Anterior dorsum and ventrum of H with spermatheca, prostate, genital marking gland and caecum 

shown in situ; the male field of H is enlarged and that for P7 is boxed for comparison
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systems are maintained, or that the ability to fol-

low a return trail to a particular burrow is un-

reliable. 

 

Genetics. Small tissue samples taken from 

non-essential posterior segments of H and P7 for 

DNA extraction, amplification and sequencing 

(results in Appendix 1a and GenBank). 

 

Parasites and predators. Numerous nematodes 

were found in coelom near prostates in H and 

some are stored in a separate vial in the sample 

jar.  
 
Ecology/Species associations. Little is yet 

known of its ecology except that it appears to 
survive in periodically cultivated and waterlogged 
paddy soils. Other species found on the same 
collecting trip (Table 1 below) were: Monili-
gastridae: Drawida eda Blakemore, 2010 (as de-
scribed in accompanying paper – Part 1); Oc-
nerodrilidae: Eukerria saltensis; Megascolecidae: 
Amynthas megascolioides; A. corticis; A. gracilis; 
A. hupeiensis; Metaphire hilgendorfi spp-com-
plex; Lumbricidae: Eisenia japonica; Dendro-
drilus rubidus and Helodrilus hachiojii. Some 
species, in mixed assemblages, were in remark-
ably high numbers in the moist paddy soils; se-
veral leeches were also found and two of their 
cocoons collected. 

 

Remarks. Summary of the current taxon is: 
spermathecal pores in 6/7/8, intestinal caeca ma-
nicate – as is frequently found in Japanese/ 
Korean species – plus a single, central, genital-
marking pad presetally in 17/18,18 only. In 
Easton (1981) this taxon keys out as either a 
component of what is now the Metaphire hil-
gendorfi / Amynthas tokioensis species complex, 
or as ‘Pheretima koellikeri’. Approximately 74 
valid species have spermathecae in 6/7/8 (Blake-
more, unpubl.); of these, about 21 are known to 
have manicate caeca plus having genital mark-
ings, when present, sometimes unpaired (but ex-
cluding such members of the M. hilgendorfi/A. 
tokioensis that are known to have paired markings 
or central markings comprising numerous pa-
pillae). Comparable regional species and most are 
poorly described and require extensive revision, 
in chronological order, are: 

Amynthas vittatus (Goto & Hatai, 1898: 74) inadequately 

described with glandular genital markings equatorial in 7 

and 8 (that Goto & Hatai mistook for spermathecal pores) 

and often lacking male pores. It has striped coloration 

(pers. obs.). 

Amynthas parvicystis (Goto & Hatai, 1899: 18) inadequately 

described with glandular genital markings paired ante-

riorly in 7 and 8 that (Goto & Hatai mistook for 

spermathecal pores) plus paired markings median to male 

pores (when present). 

Amynthas? yunoshimensis (Hatai, 1930: 655, fig. 4) has 

papillated markings midventrally in 8 and 18, similar to 

those in Metaphire hilgendorfi proper, and in M. glan-

dularis (Goto & Hatai, 1899: 18, fig. 9) where the 

equivalent markings are shown to be in 7 and 17/18. Its 

spermathecae and male pores were defective.  

Amynthas tappensis (Ohfuchi, 1935: 409) with synonyms as 

per Blakemore (2003, 2005, 2007a) including ?Amynthas 

sanchongensis Hong & James, 2001 that although said to 

be similar to sympatric Amynthas jiriensis (Song & Paik, 

1971: 193) that is itself most likely a junior synonym of 

A. tokioensis (Beddard, 1892), if not synonymous to A. 

tappensis, possibly qualifies for Metaphire due to its 

probable non-superficial male pores. 

Metaphire servina (Hatai & Ohfuchi, 1937: 1) [?praeocc. 

Hatai, 1924] with genital markings small, paired, median 

to male pores equatorially on 18. 

Amynthas gomejimensis (Ohfuchi, 1937: 18) that was stated 

by Ohfuchi (1937: 19) to resemble Pheretima servinus 

Hatai & Ohfuchi, 1937 (= Metaphire servina) in all 

characters except its lack of genital markings; thus, 

because no fully mature specimens were found [hence it 

is difficult to understand how Ohfuchi (1937: 20) could 

describe the clitellum in 14–16], it is possibly in sy-

nonymy of that taxon, or some other prior taxon. 

Metaphire soulensis (Kobayashi, 1938: 131), revived by 

Blakemore (2003) from unlikely synonymy in M. ya-

madai (Hatai, 1930) by Easton (1981); this taxon is 

believed to have genital markings median to sperma-

thecal pores in 7 and 8 and within its copulatory pouches. 

A synonym is Pheretima aokii Ishizuka, 1999. 

Amynthas gucheonensis (Song & Paik, 1970: 106) has paired 

genital patches in the neighborhood of male pores me-

dially and anteriorly close to the setal line of 18. 

Metaphire geomunensis (Hong & James, 2001: 82) from 

Korea described with “male pores at tips of conical 

porophores” (= penes?) and with genital papillae centered 

between male pores and in paired groups presetally in 7 

near spermathecae. With respect to genital papillae, it is 

said to be similar to A. alveolatus Hong & James, 2001: 

81 [that is a junior synonym of Amynthas kanrazanus 

incretus (Kobayashi, 1937: 343)] and to A. yongshilensis 

Hong & James, 2001: 80 [that is a probable junior 

synonym of A. k. kanrazanus (Kobayashi, 1937: 340)]. 

Amynthas songnisanensis Hong & Lee, 2001: 284 from 

Korea described with genital markings as slightly ele-

vated, circular spots on segments 8–19 variably with 

none or up to 18 per segment. However, the possibility 

that these are at least partly parasitic artifacts would 
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account for their variation and for the thinning or reduc-

tion of the clitellum ventrally where these occur. Thus 

the so-called uniqueness of the unlikely “saddle-shaped” 

clitellum would be explained and the possibility aired of 

synonymy with Amynthas multimaculatus Hong & Lee, 

2001 that has only slight quantitative differences. 

Amynthas ephippiatus Hong & Lee, 2001: 286 from Korea 

that has multiple genital markings and can thus be 

excluded from consideration, although it is probably a 

junior synonym candidate from several of the prior taxa 

listed above. 

 

The current taxon complies with Sims & 

Easton’s (1972: 238) now outmoded glandularis-

group. In addition to Metaphire glandularis, this 

group had comprised: Metaphire levis (Goto & 

Hatai, 1899: 20) that has spermathecal pores in 

6/7/8 surrounded by small papillae with glands 

internally but typically lacking male pores (thus it 

is not known how Sims & Easton could reliably 

transfer this taxon to Metaphire) and possibly it is 

in synonymy of A. vittatus, etc.; also Metaphire 

servina and Metaphire soulensis as noted above, 

and Metaphire vesiculata (Goto & Hatai, 1899: 

21, figs. 13-15) with its current synonyms from 

Blakemore (2003, 2007a) that all typically lack 

genital markings. 
 

Similarly to the parasitic artifacts already not-

ed for several Drawida taxa (Blakemore & Kup-

riyanova, 2010) that do not represent primary 

identifiers, the puckered ‘markings’ in segment 8 

are considered artefactual due to copulation. 

These patches resemble those (RJB pers. obs.) 

found in Amynthas agrestis (Goto & Hatai, 1899) 

and in Metaphire hataii (Ohfuchi, 1937), for 

example. Henceforth, such dark or puckered pa-

tches, as with any parasitic artifacts, are not to be 

considered as genital markings proper in morpho-

logical keys and analyses, merely as identification 

support indicators. 

 

Amynthas yamade Blakemore sp. nov. 

(Fig. 2) 
 

Type material. Holotype: (H) Mt. Bunagatake 

(highest peak in the Hira Mts.), Hirotani valley 

(type locality), Kitahira, Shiga-chô (now Kitahira, 

Otsu-shi), Shiga-ken, Japan, ca. 35°15’N, 135° 

53’E, elev. 990 m, 26.IX.1993, leg. Shigekazu 

Uchida; mature specimen sketched, dissected and 

donor for DNA tissue sample: LBM1390000091. 

Paratype: (P) Yoichitani valley, Kase, Kutsuki-

mura (now Kutsuki-Kase, Takashima-shi), Shiga-

ken, Japan, elev. 470 m, 22.V.1996, leg. S. 

Uchida; mature, dissected: LBM1380000092. 

 

Additional material examined. One specimen 

(S), same collection data as P; an undissected, 

aclitellate, sub-adult: LBM1380000093. 

 

Etymology. Japanese noun-phrase in apposi-

tion meaning “from the mountain(s)”. 

 

Diagnosis. Pheretimoid with spermathecal 

pores in 7/8/9, superficial male pores on 18, 

manicate caeca and no markings except for flat 

dishes around (infolded) male field. 

 

External features. Body robust, rounded with 

much secondary annulation (not shown in figure), 

tapering to posterior. Numerous gregarine parasi-

tic cysts visible through cuticle. Pigmentation 

dark but setal arcs paler giving slight striped ap-

pearance, also preservative (EtOH?) stained yel-

low-brown with the distinctive ‘wormy’ odour 

typical for such specimens. Size 150 by ca. 6–8 

mm (H and P), 130 mm (S). Segments 129 (H), 

112 (P). Setae 60–70 on 12 (H). Prostomium open 

epilobous. First dorsal pore 12/13. Spermathecal 

pores widely paired (ca. 0.4U apart) in 7/8/9. 

Clitellum 14–16. Female pore central in 14. Male 

pores opposed in deeply infolded longitudinal 

trough, each in centre of large elongate or circular 

dish (in H). Trough not so pronounced in P and 

not manifest in S. The actual pores although op-

posed are wide apart (ca. 0.4U) and slightly gap-

ing, but are classifiable as superficial. 

 

Internal anatomy: Pharyngeal mass pro-

nounced in 4. Septa around gizzard aborted (see-

mingly 9/10/11 in H or 8/9/10 in P). My notes do 

not clarify whether last hearts are in 12 or 13, but 

typically they are in the latter. Nephridia meroic 

forests, not present on spermathecal ducts. Sper-

mathecae in 8 and 9 each have large ampulla on 

short duct with diverticulum same length as duct 

and ampulla combined. The ampullae are flat-
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tened and the kinked termina of the diverticula 

have iridescent sheen (i.e., apparently charged 

with semen). Male organs holandric with testes in 

10 and 11 and seminal vesicles extensive in 10, 11 

and 12. Ovaries and oviducts are small in 13; 

ovisacs not noted. Prostates are multi-lobed glan-

dular on thick duct that, although wider at exit, 

does not terminate in a noticeable copulatory 

pouch. Intestine commences in 16 and the in-

testinal caeca are manicate with three to five 

lobes, the larger of which is somewhat incised. 

 

Ingesta. Mainly woody and organic debris 

(detritivour). 

 

Parasites and predators. Monocystis grega-

rines abundant internally in H, and nematodes 

also present: there appears to be one sort in the 

coelom and another form in the seminal vesicles 

(stored in vials in sample jar). 

 

Behaviour. Nothing yet known on these pre-

served specimens; although pigmentation and gut 

contents suggest the species inhabits the super-

ficial soil litter layers.  

 

Genetics. Tissue samples from posterior of H 

taken for DNA analysis (see Appendix 1b). 

 

Ecology/Species associations. Having a heavy 

parasite burden is perhaps characteristic of an 

established species that has had time to acquire an 

extensive complement array. Nothing is yet 

known of details of its ecology except that it is 

montane. Species found in the same collection 

series, but not necessarily from the mountains (all 

identified by RJB) are: 1–7–1–03 No 3–2 (1999) 

– Bimastos parvus (Eisen, 1874); 1–7–1–C1 No. 

3–5 & No. 3–2 (1996) – Metaphire hilgendorfi / 

Amynthas tokioensis spp-complex; plus several 

other immature specimens. 

 

Remarks. In Easton (1981) this taxon does not 

key out, but comes closest to Amynthas robustus 

(Perrier, 1872) that is differentiated on its genital 

markings, or to cosmopolitans Metaphire califor-

nica (Kinberg, 1867) and Duplodicodrilus schma-

rdae (Horst, 1883) both possibly originally from 

Japan that differ, not least, in their non-superficial 

male pores. Outside Japan/Korea, only about 18 

previously known taxa have the combined 

characteristics of spermathecae in 7/8/9 and 

manicate caecae (Blakemore, unpubl.). Those 

lacking genital markings, as here, are:  

 

Amynthas digitatus and A. jampeanus both 

from Indonesia by Benham (1896) that have 

different biometry. Metaphire musica (Horst, 

1883) from Java, Indonesia living in pandanus 

trees is larger in size: up to 570 mm long by 48 

mm wide, and Amynthas dangi (Thai, 1984) from 

Vietnam is also larger at >300mm long.  

 

In Sims & Easton (1972) the schmardae-

group, apart from synonyms, only contains Me-

taphire paeta (Gates, 1935) from China that has 

large genital marking papillae paired in the 

anterior of 8 and 9. Alternatively, specimens with 

superficial pores key out to an A. aeruginosus-

group of nominal taxa that is unreconstructed with 

regards to intestinal caeca form or other defining 

characteristics. This latter group includes Amyn-

thas robustus and Amynthas aspergillum (Perrier, 

1872), both having genital markings and simple 

caeca. As this species is clearly different to these 

taxa, it is reasonable to conclude that it is species 

new to Japan and probably a native. 

 

DISCUSSION 

 
Earthworm taxonomy continues on its “chao-

tic” course – as decried by Fender & McKey-
Fender (1990). Especially the composition of 
family Megascolecidae is yet confused and in-
consistent – see Blakemore (1994, 2000a, b, 2005, 
2008a, b) for clarity. In contrast, James et al. 
(2005: 1008) claimed:  

 

“We use the definition of the Megascolecidae 

offered by Jamieson et al. (2002), which is 

supported by a molecular analysis. It is identical 

to that of Blakemore (2000), the two systems 

differing greatly regarding definitions of the 

Acanthodrilidae, and the nonrecognition by Ja-

mieson et al. (2002) of the Octochaetidae and 

Exxidae.” 
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Figure 2. Amynthas yamade. Anterior and posterior dorsum and ventrum of H with spermatheca, prostate and caecum shown in 

situ; plus enlargement of 18–20rhs male field 
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This statement is falsifiable for four main 

reasons: firstly, that by the Principle of Priority, if 

Blakemore (2000b) is the prior system then that 

should be accepted; secondly, it is illogical for 

two systems to be “identical” but also “differing 

greatly”; thirdly, the fact that Blakemore’s de-

finitions of families are non-Gatesian (Gates, 

1959) was ignored. And, finally, if James et al. 

(2005) truly follow the subordinate system then 

they must reject Acanthodril-IDAE at family level 

unlike many contemporary authorities including 

Blakemore (2000b) wherein refined Ocnerodri-

lidae, Acanthodrilidae, Octochaetidae and Mega-

scolecidae sensu Blakemore, 2000b (i.e., not some 

earlier Gatesian concepts) are all acceptable at 

family level. Moreover, not one type-specimen of 

a type-species of any type-genus was tested in 

their cited joint-author paper, some species names 

were provisional and many of the genus combina-

tions were mistaken; therefore, “molecular analy-

sis” support for their classification is ungrounded 

and unsound.  

 

As an example of the current confusion, James 

(2004) apparently unwittingly cited “Acantho-

drilidae” in his title, “Megascolecidae” on page 

278 yet he was describing Dichogaster species 

that belong in either Benhamiinae and/or prior 

Octochaetidae; but, by his citing Acanthodril-

IDAE, raises the question – just which version?  

 

The taxonomy of Japanese megadriles also 

languishes in a desperate state and urgently needs 

a thorough review from the very basics under 

ICZN (1999) Principles of Priority and Typifi-

cation (see Easton 1981, Blakemore 2003, 2010). 

For this reason it has been thought ill-advised 

until now to add yet further new taxa to this 

confusion, despite several appearing to be ‘good’ 

species. In the meantime, several nominal taxa 

have been added to the national lists, e.g. for 

Japan, Korea, Philippines, Taiwan and China, 

without addressing the many underlying historical 

problems of the regional faunal nomenclature. A 

reason to recommence biodiversity and eco-

taxonomic studies in Japan in the current work is 

the present opportunity to employ objective DNA 

barcoding of unique type specimens to help seek 

resolution. It is recommended that wherever 

possible such barcoding be adopted as a standard 

routine for all new earthworm species from the 

Orient (and elsewhere) simultaneously with their 

morphological/ecological description. 

 

On a wider issue, that of the genus Metaphire 

possibly not being monophyletic, this was recog-

nized early on by its authors and subsequently. 

Sims and Easton (1972: 214) realized the dif-

ficulty in placement of several component taxa 

when they established Metaphire mainly for 

taxonomic ‘convenience’ to provide “smaller, 

more manageable groups”. However, its male 

pores in copulatory pouches are obviously a 

derivative from the superficial male pores as 

definitive of prior Amynthas thus its retention has 

phylogenetic merit within each of its species 

groups, regardless of whether acquired synchro-

nistically. Compare this to Gates (1982: 38, 52) 

who, while knowingly ignoring Sims & Easton’s 

revision, yet accepted their premise that invagi-

nation of genital pores is a secondary devel-

opment, he nevertheless makes a false distinction 

of male pores as either “invaginate” or “super-

ficial, i.e., non invaginate”. 

 

This key phrase in “non-invaginate”, is bold-

ed to emphasize an important point that Gates, as 

with James et al. (2005) and James (2005) who 

follow this argument, make a fundamental mis-

take: It is illogical and makes no phylogenetic 

sense to have secondarily “invaginate” male pores 

as the primary state when the opposite is the case: 

e.g., from Blakemore (2000b that follows Mi-

chaelsen, 1900, 1907), male pores are either 

“superficial or non-superficial”, just as setae are 

either lumbricine or non-lumbricine, nephridia are 

holoic or non-holoic, and prostates are either 

tubular or non-tubular. The second couplet in each 

case being derivative. This distinction is even 

more valid when the current ‘default’ genus is 

Amynthas with superficial male pores, rather than 

Pheretima or Metaphire that, by original des-

ignation of type-species, both have non-super-

ficial male pores. Degree of development from 

the primitive superficial pores in species with 

non-superficial male pores remains irrelevant for 
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generic placement except newly for Duplodico-

drilus Blakemore, 2008 that has enormous, ever-

sible, intromittent organs. The issue of parthe-

nogenetic degradation of species, and the effect of 

this on male pore presence and form, is discussed 

at length by Gates (1972, 1982) and by Blake-

more (2003, 2008) where there is some con-

cordance of authoritative views. 

 

Re-iterating for the benefit of current or future 

workers who may try to comprehend retrogressive 

publications such as when James et al. (2005) on 

page 1013 state: 
 
“Gates (1975, p. 7) wrote, ‘‘Presence or ab-

sence of copulatory chambers is too vague. The 
really important character is whether the male 
pores are superficial or invaginate. In the latter 
case, whether in slight transverse slits or much 
deeper spaces still confined to the parietes or 
whether thick-walled copulatory chambers deeply 
penetrating into coelomic cavity (cf Gates 1972, 
p. 150)’’. and “We support following the sug-
gestion of Gates (1975) to better characterize the 
status of various types of non-superficial male 
pores. For now we support restricting Metaphire 
to those species distinguishable from Pheretima 
only by the absence of nephridia from the sper-
mathecal ducts (Sims and Easton 1972).”  

 

James (2005: 130, 137) expresses a similar 

perspective. Yet this proposition is clearly prepos-

terous as it would exclude the type-species of the 

genus – i.e., Metaphire javanica (Kinberg, 1867) 

– from membership, contrary to the basic essence 

of Typification under the ICZN code and as 

clearly explained by Blakemore (2002, 2003, 

2005). 
 

Failure to appreciate the basic taxonomic 
nature of pheretimoid genera allowed these 
authors to misconstrue the correct placement of 
species whereby James et al. (2005) described 
seven “new Amynthas” from Taiwan; of these, 
Amynthas chaishanensis, A. hengchunensis, A. 
kaopingensis, A. ailiaoensis and A. huangi be-
longed in Metaphire. Furthermore, all seven spe-
cies were found to be synonymous:- A. huangi to 
Metaphire houlleti (Perrier, 1872), A. chaisha-
nensis to M. formosae (Michaelsen, 1922), A. 

kaopingensis to M. paiwanna, A. ailiaoensis to M. 
feijani, and A. monsoonus to A. tungpuensis. This 
synonymy (from re-inspection of types) was by 
Tsai et al. (2006 - http://gra103.aca.ntu.edu.tw 
/gdoc/95/D93B41001a.pdf) although A. monsoo-
nus is probably closer to A. carnosus (Goto & 
Hatai, 1899). Moreover, M. hengchunensis is in 
synonymy, or at best a sub-species, of M. for-
mosae or M. paiwanna (according to Chang et al., 
2008 – http://www.ncbi.nlm.nih.gov/pubmed 
/18809504) and A. nanrenensis is yet another 
synonym of the A. corticis spp-group (pers. obs. 
and Appendix 2). This information was already 
passed to the authors before publication in a 
referee’s report by the current author dated 8th 
January, 2004 which, for the sake of clarity, is 
attached unadulterated in Appendix 2. Moreover, 
review of all Taiwan taxa including new species 
records was already in manuscript form inno-
cently circulated to several Taiwanese authors for 
comment from 19th May, 2004 but which re-
mained unpublished, due to referee and editor 
delays, until Blakemore et al. (2006). 

 
It thus seems that James et al. (2005) were 

wrong –at family, genus, and species levels – and 
they also failed to adequately prove their argu-
ments with molecular techniques by completely 
ignoring analysis of types for inexplicable reasons 
(cf. Blakemore et al., 2010; Blakemore & 
Kupriyanova, 2010). There is the similar débâcle 
of the Pheretima (Ph.) urceolata (Horst, 1893) 
species-group in the Philippines flagged by 
Blakemore (2010), of A. carnosus in Korea and 
Taiwan (Blakemore, in prep.), and of Pheretima 
(Ph.) darnleiensis (Fletcher, 1886) that gains two 
further synonyms in Pheretima pugnatoris and P. 
tabukensis syns. novae both by Hong and James, 
2010 from the Philippines as neither name is jus-
tified from the sequentially prior nominal taxa as 
reviewed by Blakemore et al. (2007). 

 
Marginality of male pore form divide is exem-

plified in the present paper, as similarly discussed 
for Metaphire paka Blakemore, 2007 in Blake-
more et al. (2007); the current two new taxa 
serving to illustrate this case in point as both are 
borderline for membership of their respective 
genera and either could be transferred to the 
other’s genus. In fact support for reciprocal trans-
fer in the current study is that a lack of genital 
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markings (and fewer spermathecae) tends to be a 
characteristic of Metaphire species that have in-
tromittent organs and do not require suckers, 
papillae and setae to help locate and interlock 
con-copulants. Whereas in Amynthas it is almost 
obligatory to have genital markings to compensate 
for the superficial nature of the male pores and to 
ensure they are co-located with the partner’s, 
often multiple pairs of, spermathecal pores (and to 
protect from parasitic compromise?). Full taxono-
mic resolution of these two genera depends en-
tirely upon morphological compliance and DNA 
analysis of the type-specimens of the type-species 
(see Blakemore 2008a, b; Blakemore et al., 2010) 
and, without this, discussion of molecular or mor-
phological “non-monophyly” is pointless.  

Another misplaced taxon is Taiwanese Amyn-
thas sexpectatus Tsai et al. in Tsai, Shen & Tsai, 
1999 that should be held as Metaphire sexpectata 
(Tsai et al., 1999) comb nov. on the basis of its 
non-superficial male pores. Parenthetically, if one 
thinks such reallocations or synomymies are tri-
vial then they miss the point of Science which is 
to refine information and to correct errors – both 
our own and those of others, whether living or 
dead – and, moreover, the sooner this occurs the 
better for responsible service to concerned parties. 
The challenge for authors is to provide unique 
keys or DNA barcodes to any supposed new 
species when they attempt to compile regional 
checklists and species guides for the use of field 
workers and contemporary or future students.  

In the current study a small tissue sample was 
taken from a voucher specimen clearly identified 
by the current author with exemplary M. cali-
fornia and these results are presented in the Ap-
pendix 1b and will be submitted simultaneously to 
GenBank and iBOL.  

Returning now, after much largely unneces-
sary diversion, to the main topic of concern: that 
of earthworm biodiversity from eco-taxonomic 
survey. Gradually a clearer picture is forming of 
the true below-ground biodiversity in a broad 
range of habitats. Perhaps the greatest diversity 
was 24 species from a 290ha Samford farm in 
South-East Queensland surveyed for a period of 
two years (Blakemore, 1994). Included were na-
tive and exotic earthworms, both new and known.  

Similarly, earthworm taxa currently revealed 
from around Lake Biwa are presented in Table 1, 
and these are compared to the biodiversity at Lake 
Pedder in Tasmania in Table 2. These two data 
sets, obtained from about a weeks’ survey each, 
challenge the perpetuated impression that only a 
few earthworm species occur at most sites; a con-
sequence of either poor survey or poor taxonomy 
or, not infrequently, both (see contingency chart 
in Introduction above).  

 
Results of preliminary Lake Biwa, Japan sur-

veys by the current author (on 31st January – 2nd 
February, and 1st – 5th October, 2007) were pub-
lished by Blakemore (2007b). These revealed a 
total of more than a dozen species plus several 
microdriles (e.g. Branchiura sp., ?Tubifex spp.) 
and at least three species of freshwater leeches 
around the lake from approximately 25 sample 
sites (representative specimens fixed in alcohol 
were deposited and are on Lake Biwa Museum’s 
register). A subsequent short visit (17th – 20th 
June, 2009) unearthed yet more species, including 
Drawida eda Blakemore, 2010 and M. tanbode 
sp. nov. as subjects for the current series of pa-
pers. 

 
Thus the baseline biodiversity and distribu-

tions of the two dozen or so megadrile plus 

microdrile (and leech) species may act as indi-

cators to monitor soil pollution/health in various 

habitats around Lake Biwa (also for Lake Pedder). 

An interesting result of the Lake Biwa work was 

unexpected activity of both clitellate (breeding) 

adults and of juveniles in an unseasonably warm 

winter, despite snow on the final day of survey in 

February, 2007 especially at the lakeside Fudo-

gawa site beside a creek under exotic Eucalyptus 

gum trees that originated in Australia. 
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Table 1. Earthworm species found at Lake Biwa, Shiga-ken, Kinki, Japan 

 

 
FAMILIES and Species  

Rice 

paddy 

Other 

habitats 

 MONILIGASTRIDAE   

1 “Drawida cf. barwelli” = D. eda Blakemore, 2010 +  

2 Drawida hattamimizu Hatai, 1930 +  

3 Drawida japonica (Michaelsen, 1892) +  

 OCNERODRILIDAE   

4 Eukerria saltensis (Beddard, 1895) + + 

 MEGASCOLECIDAE s. Blakemore, 2000b   

5 Amynthas corticis (Kinberg, 1867) + + 

6 Amynthas gracilis (Kinberg, 1867)   

7 Amynthas hupeiensis (Michaelsen, 1895) +  

8 Amynthas megascolidioides (Goto and Hatai, 1899) + + 

9 Amynthas robustus (Perrier, 1872) +  

10 *Amynthas yamade Blakemore, sp. nov.   + 

11 Metaphire californica (Kinberg, 1867)  + 

12 Metaphire hilgendorfi (Michaelsen, 1892) + + 

13 *Metaphire tanbode Blakemore, sp. nov. +  

14 *Metaphire tosaensis (Ohfuchi, 1937)  + 

 CRIODRILIDAE   

15 *Biwadrilus bathybates (Stephenson, 1917)  + 

 LUMBRICIDAE   

16 Aporrectodea trapezoides (Dugès, 1828)  + 

17 Bimastos parvus (Eisen, 1874)  + 

18 Dendrodrilus rubidus subrubicundus (Eisen, 1874)  + 

19 Dendridrilus rubidus (Savigny, 1826) sub-sp? + + 

20 Eisenia japonica (Michaelsen, 1892) + + 

21 *Helodrilus hachiojii Blakemore, 2007 + + 

 HIRUDINIDAE and MICRODRILI Benham, 1890   

 Leeches several unidentified spp. + many microdrile spp. + +   
 

*Denotes supposed wholly endemic Japanese spp. Biwadrilus bathybates is aquatic. 

 

 
Appendix 1a. Raw data mt DNA COI results for Metaphire tanbode sp. nov.  

[Small letters mean single strands, capital letters are from double strands]. 

 

Code: LK192-193 W5 = M. tanbode P7  

TcataaagatattggaactctatattttattttaggtatctgagctggtataattGGAGCAGGGATAAGACTACTTATTCGAATTGAGCTAAGACAACC

TGGATCCTTCCTAGGAAGTGATCAACTTTATAATACAATTGTAACGGCTCACGCATTCTTGATAATTTTTTTTCTTG

TAATACCCGTATTTATTGGGGGATTTGGAAACTGGTTACTACCCCTTATACTAGGGGCACCAGATATAGCATTTCC

ACGACTCAATAATATAAGATTTTGGTTACTACCCCCTTCCCTTATTTTATTAGTATCTTCAGCAGCTGTAGAAAAAG

GTGCAGGGACAGGGTGAACAGTGTATCCACCACTTGCAAGAAATATTGCACATGCTGGCCCCTCCGTAGACCTAG

CAATTTTTTCTCTTCATTTAGCCGGTGCATCATCAATTCTAGGTGCAATTAATTTTATTACTACAGTAATCAATATrC

GATGGTCTGGACTACGCTTAGAGCGAATCCCGTTATTTGTATGAGCAGTTGTAATTACTGTAGTTCTCCTACTTCTA

TCTCTACCTGTACTAGCCGGTGCTATTACAATACTACTAACAGATCGAAACCTAAATACATCCTTCTTTGATCCTGC

TGGAGGGGGAGATCCGATTCTATATCAACACTTATTCTGATT 

 

GenBank Blast comparisons: Metaphire feijani CO1 84%, Amynthas vittatus CO1 86%. 
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Table 2. Earthworm species found at Lake Pedder, Tasmania 

 

 
FAMILIES and Species  

Garden 

or path 

Natural 

habitat 

 MEGASCOLECIDAE s. Blakemore, 2000b   

1 Vesiculodrilus borealis Blakemore, 2000  + 

2 Vesiculodrilus ventralis Blakemore, 2000  + 

3 Diporochaeta diadema Blakemore, 2000  + 

4 Diporochaeta gordoni Blakemore, 2000  + 

5 Diporochaeta lacustris Blakemore, 2000  + 

6 Diporochaeta rubertumula Blakemore, 2000  + 

7 Diporochaeta setosa Blakemore, 2000  + 

8 Perionychella dilwynnia (Spencer, 1895)  + 

9 Perionychella variegogata nom. nov. Blakemore, 2010  + 

10 Hypolimnus pedderensis gen. et comb. nov. Blakemore, 2000  +* 

11 Notoscolex pilus Blakemore, 1997 (syn. Notoscolex dinephrus Blake-

more, 2000) 

 + 

12 Aporodrilus dombrovskisi Blakemore, 2000  + 

13 Aporodrilus monogynus Blakemore, 2000  + 

14 Aporodrilus rubicundus Blakemore, 2000  + 

15 Gastrodrilus driesseni Blakemore, 2000  + 

16 Anisochaeta clavi Blakemore, 2000  + 

17 *Anisochaeta dorsalis (Fletcher, 1887) +  

 LUMBRICIDAE   

18 *Aporrectodea caliginosa (Savigny, 1826) +  

19 *Eiseniella tetraedra (Savigny, 1826) + + 

20 *Allolobophoridella eiseni (Levinsen, 1884) +  

21 *Octolasion cyaneum (Savigny, 1826) + + 

 HIRUDINIDAE and MICRODRILI Benham, 1890   

 Some leeches and several microdriles described in MS only  + 

 

* Denotes exotic/introduced species for Tasmania. Hypolimnus pedderensis is extinct under IUCN red data book 

reports.  

 
Appendix 1b. Raw data mt DNA COI results for cf. M. californica.  

[Small letters mean single strands, capital letters are from double strands]. 

Code: LK172-173 W8 = Metaphire californica Lake Biwa sample. 

 

atattggaaccttATATTTTATTCTAGGAATCTGAGCAGGGATAATCGGAGCAGGGATAAGATTACTTATTCGCATCGAAC

TAAGACAGCCTGGATCATTCCTTGGAAGAGACCAACTATATAATACAATTGTGACAGCACACGCATTTCTAATAAT

TTTCTTTCTGGTGATACCAGTATTTATTGGGGGATTTGGAAACTGACTTCTCCCACTAATGTTAGGAACCCCTGACA

TAGCGTTCCCTCGACTAAATAACATAAGATTCTGACTACTGCCACCCTCATTAATTCTACTAGTTAGATCCGCGGCA

GTAGAAAAGGGAGCAGGTACAGGATGAACAGTGTACCCTCCACTAGCTAGAAACATAGCACACGCAGGTCCATCA

GTAGATCTTGCAATTTTCTCACTACATTTAGCAGGTGCCTCATCAATTTTGGGGGCCATCAATTTCATTACCACTGT

GATCAACATGCGATGATCAGGCCTACGCCTAGAGCGAATCCCACTATTCGTATGAGCCGTAGTAATCACTGTAGTA

CTCCTTCTACTATCACTTCCTGTGCTAGCGGGAGCAATTACTATATTATTAACGGATCGAAACCTAAATACCTCATT

CTTCGACCCTGCAGGTGGGGGAGACCCAATTCTGTATCAACACC 

 

GenBank Blast comparisons: Metaphire californica CO1 100% 

Unfortunately, other specimens, including Holotypes of M. tanbode and A. yamade, did not yield sequence results at this time 

and require re-analysis although age and unknown preservation method (e.g. formalin fixed?) of the latter species, collected 17 

yrs earlier, may be problematical. Samples have been sent for re-testing and, if results are successful, this data will be presented 

freely on GenBank and iBOL websites. 
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Appendix 2.  Referee's report of James et al. "Nine new species of Amynthas from Taiwan .." ms 
67183/03.70 by current author (RJB) 8th January, 2004 to Journal of Natural History. 
 
“This ms highlights the need for closer cooperation, communication and consensus between 
taxonomists, earthworm taxonomists in general, Asian earthworm taxonomists and Taiwanese 
earthworm taxonomists in particular.  The delay to review this ms was necessarily to avoid problems 
of nomina nuda of Taiwan species referred to Shen et al. "in press".  This referee just learned of that 
publication and found some miscitations.   
 
The ms proposes nine new "Amynthas" species from Taiwan but several descriptions differ only 
slightly, if at all, or apply to taxa already known.  Six of the names are Latin "locative adjectives" 
ending in "- ensis" which is may require caution, especially if they later prove to be introduced or 
more widespread taxa.  I would advise formation of shorter more descriptive and distinctive names.   
 
Authorship of any new taxa under ICZN (1999: Art. 51C, 51E) would be "James et al." unless 
implicitly stated that a name is the responsibility of less than all of the authors, so that it is to be cited 
as "B in A, B, & C", or whatever.   
 
Page 1. The ms soon hits an obstacle in the Abstract with Amynthas species being put in a "Metaphire 
sieboldi" group.  Obviously Sims & Easton's 30-year old informal species-groups are long overdue for 
revision and in this case a better group representative would probably be A. aelianus (Rosa, 1892) that 
as well as being an Amynthas also has simple intestinal caeca.  At some stage, someone, somewhere 
must take the challenge to revise not just Amynthas but the all of the "pheretimoids" rather than adding 
further provisional taxa thereby making this task increasingly onerous.   
 
Page 2 (and Page 18).  The other immediate problem is the citation of the P. bermudensis synonym of 
P. litoralis as if it were still valid.  This must either be supported or justified, otherwise it could be 
stated that the synonymies of Easton (1984) and Blakemore (2000, 2002) are accepted.  It may also be 
time to decide that P. litoralis is ascribed to the family Megascolecidae sensu Blakemore (2000) rather 
than to the family Acanthodrilidae as per Gates (1959; 1972).  Similarly citation of other peregrine 
species should be identified with reference to one or other recent author's family and species concepts 
(e.g. those of Blakemore, 2002 "Cosmopolitan Earthworms").  However, it is gratifying to see some 
more recent revisions being supported in contrast to some American publications where Amynthas 
diffringens (Baird, 1869) and A. hawayanus (Rosa, 1891) persist as valid taxa for A. corticis and A. 
gracilis.  The two new Taiwan records of peregrines are important!   
 
Pages 3 and 21.  The ecological information obtained during collection (e.g., depth in soil, soil type, 
trapped, etc.) would be useful for inclusion in species descriptions (as would the nature of the gut 
contents).  Is use of Roman numerals preferable to the more familiar Arabic (as used by Michaelsen, 
1900; Blakemore, 2000, 2002), especially for Chinese readers?  It is a shame types are fixed in 
formalin as it makes DNA more difficult to extract; a better idea is to separately preserve in alcohol 
small tissue samples.  
 
Page 5 and subsequently.  I have to question the validity of "A. nanjenensis".  Is it really different from 
A. corticis and its 40 odd synonyms?  These are listed most recently in Blakemore (2002, 2003).  
Certainly it is part of an A. corticis species-group sensu Blakemore (2003), but is A. penpuensis Shen 
et al. 2003 to be included?  Despite Gates (1972: 178), iridescence of male funnels is sometimes 
recorded for this species-group (and for A. gracilis), although the several morphs are 
parthenogenetically degraded.  If you find viable sperm, then this morph may be closer to the ancestral 
and biparental population of the complex (also indicative of the region of origin?).  Gates (1972: 151; 
214) says "Our knowledge of the vascular system accordingly is based mainly on a study of P. 
diffringens and P. posthuma", "Bahl's non-contractile hearts of x-xi now seem likely to be only such 
connectives", and "the absence of hearts in x-xi of P. posthuma is no more characteristic of the genus 
Pheretima than are the casts".  Somewhere else he also indicated that deletion of hearts may occur 
independently of parthenogenesis.  Note that A. penpuensis may also lack hearts in 10.  Contrary to the 
ms authors' argument, it is the usually accepted that the spermathecae rather than the vascular system 



provide the most taxonomically useful character, the problem is their deletion and deformation by 
pathenogenetic degradation (see Blakemore, 2002, 2003).  
 
Page 5 and thereafter.  "A. gajulanus" is almost certainly the same as A. corticis (e.g., see description 
in Gates, 1972: 178 where he says "hearts in x usually aborted" and also see the descriptions and 
figures in Sims & Gerard, 1985, 1999; Blakemore, 2002; etc.); moreover, its differences from "A. 
nanjenensis" are morphologically slight.   
 
Page 6.  "A. monsoonus" is close and probably synonymous to the originally misdescribed and recently 
restored A. carnosus (Goto & Hatai, 1899) and its synonyms (kyamikia Kobayashi, 1934; ?youngtai 
Hong and James, 2001; sangyeoli Hong & James, 2001) that are known from Japan, Korea and 
Quelpart Island and from China - Jiangsu, Zhejiang, Anhui, Shandong, Hong Kong, Sichuan, and 
Beijing. (see Blakemore, 2003 and http://www.senckenberg.de/odes/03-11.pdf).  Note that Shen et al. 
(2002: 484) independently put A. sangyeoli in synonymy of A. carnosus.   
 
Page 7.  Please correct all miscitations such as "A. fenetrae (Shen, Tsai, & Tsai, 2003)" that should be 
A. fenestrus Shen et al., 2003 (no braces!) as described in Shen, Tsai C.-F. & Tsai, S.-C., 2003.  
 
Page 8.  The first paragraph is speculative and rather misleading.  Regarding "A. huangi" are the male 
pores really superficial and, if so, how does it differ from A. asiaticus, or not when compared 
especially to the type species of Metaphire, M. javanica that Blakemore (2002; 2003) argues is a 
synonym of M. californica?  In this latter case "A. huangi" would belong to an M. houlleti-species 
group of 40+ taxa.   
 
Page 9.  "A. kaoshihfoensis" is the same as A. gracilis. 
 
Page 11.  If cited, "A. tesselatus" should be corrected to A. tessellatus sub-spp. with proper authorship. 
 
The next two proposed species are mutually similar and are compared to A. formosae (and its 
synonym A. yuhsi?) but without inspection of the types (in Leiden and Hamburg).  The comparison 
with species having seminal grooves is very limited: I can immediately find at least six other 
Amynthas species reported with seminal grooves (these are noted on the ms) with which these taxa 
could be linked, or should they be put in Metaphire?   
 
I have not considered in depth the final two proposed species, which however do seem more tenable, 
as much basic research for this ms is still required and further comment and correction perhaps 
exceeds a mere referee's task.  Some other notes are on the ms.  
 
The figures are adequate (are the scale bars all correct?), I prefer the less truncated illustrations with 
enlargements of key features and the inclusion of all spermathecae (with their locations, cf. fig. 2C), 
like those in the style of Blakemore (2002).  One figure per page/definition may be more helpful for 
the student reader/researcher?   
 
Would an appendix with all currently known Taiwan species be useful for further study?  
Please ensure correctly published names (and descriptions?) are searchable on the Net. ” 
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New and little known oribatid species from Kenya  

(Acari: Oribatida) 
 
 

S. MAHUNKA1 and L. MAHUNKA-PAPP2 
 
 

Abstract. Two new (Megazetes lineatus and Hypozetes stellifer spp. nov.) and a little known oribatid species are described 
from different regions in Kenya. Scapheremaeus hungarorum Mahunka, 1986 described originally from Tanzania is reported first 
time from this country. The three species discussed belong to three different families of Oribatida: Microzetidae, Tegoribatidae 
and Cymbaeremaeidae, respectively. Some notes on the relationships of the new species and redescription of S. hungarorum are 
also given. With 10 figures.  

 

 
INTRODUCTION 

 
 series of papers has yet been published aim-
ing to elaborate the oribatid fauna deriving 

from eastern part of Africa, mainly from Kenya 
(Mahunka & Mahunka-Papp, 2002, 2008, 2009). 
As a continuation of our work, here we discuss a 
material collected partly by the Hungarian re-
searchers Dr. Cs. Csuzdi and Dr. T. Pócs and part-
ly by the co-workers of the Musée d’Histoire na-
turelle Geneva Dr. V. Mahnert and J.-L. Perret in 
different regions of Kenya. This interesting ma-
terial contained, among others, two new species 
belonging to two different oribatid families, viz. 

Microzetidae (Megazetes lineatus sp. n.), and Te-
goribatidae (Hypozetes stellifer sp. n.).  

Scapheremaeus hungarorum Mahunka, 1986 
(family Cymbaeremeidae) is described from Tan-
zania and here we report first time from Kenya. 
Our specimens slightly differ from the holotype of 
S. hungarorum, therefore we give a new descrip-
tion and some figures to help the further studies. 

In this article, similarly to the previous ones 
(e.g. Mahunka & Mahunka-Papp, 2007, 2008), we 
mainly follow the system and terminology of Nor-
ton and Behan-Pelletier (2009), Weigmann (2006) 
and Subías (2010).  

All the material examined are deposited in the  

Hungarian Natural History Museum, Budapest 
(HNHM), and some paratypes and non-type spe-
cimens in the Muséum d’Histoire naturelle de 
Genève (MHNG). 

 
LIST OF LOCALITIES 

 

AFR–978 (HNHM): Kenya, Muguga, near of Nairobi, 
experimental forest station. Moss and bark from a primary 
forest patch. 20. 11. 2004. Leg Cs. Csuzdi. 

 
AFR–956 (HNHM): Kenya, Kikuyu Range, 49 km N of 

Nairobi. Gatamaiyu Forest, E of Kmende town. 2200 m. 18. 
03. 2002. Leg. T. Pócs. (No 02044. 

 
G–77/71 (MHNG): Kenya, Nakuru district, before 

Longonot, soil samples (roots from under shrubs on lava 
soil), alt. 200 m, 10. XI. 1977. Leg. V. Mahnert and J.-L. 
Perret. 
 

DESCRIPTIONS OF THE SPECIES 
 

Megazetes lineatus sp. nov. 

(Figs. 1–3) 
 

Diagnosis. Rostrum narrow, beak-shaped in 
lateral view. Lamellae large touching medially, 
with long lateral, and much smaller median 
apices, latter’s bearing spiniform lamellar setae. 
Lamellar surface ornamented by longitudinal ribs 
and lines. Interlamellar setae arising on the la- 

A 
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Figures 1–3. Megazetes lineatus sp. n. 1 = body in dorsal view, 2 = body in ventral view, 3 = podosoma in lateral view 

 

mellar surface, very long. Sensillus long, directed 
posterio-laterally. Dorsosejugal suture convex, 
pteromorpha small, triangular. Nine pairs of short 
notogastral setae present: Pedotectum I large, its 
surface distinctly lineate. Sejugal and 4. apodemes 
and borders well developed, composing transver-
sal bands. Epimeral setae mostly long and thin. 
Genitoanal setal formula: 6 – 1 – 2 – 3. 

 

Material examined. Holotype HNHM 1810-
HO-2010. Kenya, Kikuyu Range, 49 km N of 
Nairobi. Gatamaiyu Forest, E of Kmende town. 
2200 m. 18.03. 2002. Leg. T. Pócs. Paratype 
MHNG No. 02044 1 ex. Locality and dates same 
as those of the holotype.  

Measurements. Length of body: 340–385 µm, 
width of body: 252–274 µm. 
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Prodorsum. Rostral apex small, nearly trian-
gular, rostrum narrow, rostral apex arising com-
paratively near to each other on small tubercles. 
Lamellae large, touching anteromedially, connect-
ed medially with a curved translamella. Basal part 
of prodorsum free. Their outer cusps terminating 
in a long spine, inner cusp shorter and thicker than 
these, bearing spiniform lamellar setae (Fig. 1). 
Between two lamellar cusps a deep incision pre-
sent. Lamellar surface with distinct, short, mostly 
longitudinal ribs. Rostral setae long, with filiform 
curved distal end. Interlamellar setae located on 
the lamellar surface, very long, setiform, reaching 
to the insertion of lamellar setae. Sensillus re-
clinate or directed outwards, covered by short 
barbs. 

Notogaster. Dorsosejugal suture complete, but 
narrowed medially. Pteromorpha small, pointed at 
tip, inner part striate. No sculpture or pattern on 
the notogaster. Nine pairs of short, simple noto-
gastral setae present. 

Lateral part of podosoma. Rostral apex dis-
tinctly beak-shaped. Rostral setae arising on well 
developed tubercles (Fig. 2). Tutorium large, tri-
angular. Pedotectum I large, convex dorsally, with 
lines or striae along its dorsal margin. Exoboth-
ridial surface distinctly punctate. 

Ventral parts. Sternal apodemes reduced on 
epimeres I and II. All setae on them shorter than 
setae on epimeres II and III. Sejugal and 4. 
apodemes and borders well developed, connected 
by a short sternal apodema, both pair composing a 
thick transversal band. All setae in this epimeral 
region long, thin setiform. All genital setae – with 
exception of the anterior pair and aggenital one – 
short, simple. Their position as shown in Fig. 3. 

Remarks. According to our opinion, this genus 
(Megazetes Balogh, 1959) is not closely related to 
Microzetes Berlese, 1913. The main differences 
are the form of the lamellae and presence of a 
translamella. Most of the Megazetes species were 
surveyed by Mahunka (1986, 1988). The new 
species is closest to M. rugosus Mahunka 1988, 
however, the interlamellar setae of the new spe-
cies are very long and strong (very short in rugo-
sus), the lamellar incisure of lineatus is wide 
(much narrower in rugosus), and furthermore, the 
dorsosejugal suture is complete in the new species 
(absent medially in rugosus). 

Etymology. The new species is named after the 
lineate field of different parts the body, e.g. pedo-
tecta I and pteromorphae. 

 
Scapheremaeus hungarorum Mahunka, 1986 

(Figs. 4–6) 
 
Diagnosis. Whole body covered with a cero-

tegument layer. Rostral setae arising laterally on 
distinct tubercles, setiform. Lamellae (lamellar 
costula) well developed, their cusps very short, 
bearing short, bacilliform lamellar setae. Trans-
lamella present, narrow, whole prodorsal surface 
ornamented by polygonal pattern. Head of sen-
sillus very large, its peduncle short, thin. Dorso-
sejugal tectum convex, a pair of long, nearly 
spiniform, humeral appendage bent down. Len-
ticulus round. Centrodorsal plate of notogaster 
partly framed, foveolate or polygonate, dorsal 
circumnotogastral plate foveolate like the centro-
dorsal ones, ventral circumnotogastral plate plic-
ate. Ten pairs of short, bacilliform notogastral se-
tae. Apodemes and borders of epimeral region 
weakly developed median longitudinal apodema 
absent. All epimeral setae short. Bacilliform, like 
to the notogastral setae. Epimeral surface with 
some round sigilla. Surface of genital plates with 
short, distinct ribs, surface of the ventral plate 
with polygonal pattern, similar one present on the 
anal plates, it consists of similar and rounded 
cells. All legs tridactylous. 

 
Material examined. Kenya, Nakuru district. 

Before Longonot, soil samples (roots from un-
der shrubs on lava soil), alt. 200 m, 10. 11. 
1977. Leg. V. Mahnert and J.-L. Perret. One 
specimen is deposited in HNNM, one other in 
MHNG. 

 
Measurements. Length of body: 357–385 µm, 

width of body:187–208 µm.  
 
Prodorsum. Rostral part of the prodorsum 

widely rounded, without apex. Nearly whole sur-
face ornamented by polygonal pattern consisting 
of foveolae or small ribs. Rostral setae arising 
marginally, much longer than other prodorsal or 
notogastral setae, simple setiform, smooth. La-
mellar costula distinct, with others crests compose 
a quadrangular field. Lamellar setae arising on 
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Figures 4–6. Scapheremaeus hungarorum Mahunka, 1986. 4 = body in dorsral view, 5 = body in ventral view, 6 = body in 

lateral view 

 
short tubercles, bacilliform. Interlamellar setae re-
duced. Sensillus large, dark brown. 

Notogaster. Posterior part of circumnotogastral 
scissure absent or hardly developed, no distinct 
border between centrodorsal and marginal region. 
In caudal region a U shaped indentation. A strong 
transverse ridge present posterior to lenticulus. 
Humeral processes well visible also in dorsal 
view. Ten pairs of short, bacilliform notogastral 
setae. 

Lateral part of podosoma (Fig. 5). Tutorium 
well developed, rounded anteriorly. Pedotectum I 
covered the acetabulum I. Humeral process very 
long, spine like, curved, reaching to the aceta-
bulum of leg II. 

Ventral parts (Fig. 6). Surface of infracapi-
tulum foveolate, with some transversal ribs. Si-
milar structure observable on the epimeral sur-
face, here some irregular foveolae well visible. 
Some weak transversal apodemes and borders 
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present, sternal apodemes and borders absent. 
Epimeral setal formula: 3 – 1 – 2 – 2, all short, 
straight, nearly bacilliform. Genital plates with 
strong, mostly short, longitudinal ribs, 6 pairs of 
genital setae ordered in longitudinal rows. Surface 
of anal plates ornamented by polygonal reticula-
tion. Anal and adanal setae very short, bacilli-
form. Posterior adanal setae originating very near 
to each other medially. Setae ad2  and  ad3 also 
along the posterior part of the anal opening. Ven-
tral plate with a characteristic ornamentation, it 
consists of normal reticulation medially and larger 
ones laterally. In the middle of some of latter an 
inner field observable. 

 
Legs. All legs tri- and heterodactylous, median 

claw much larger than lateral ones. 
 
Remarks. The genus Scapheremaeus Berlese, 

1910 was divided by Colloff (2009) into species 
groups. On the basis of the form of notogastral 
plates and scissures, the presence or absence of 
the humeral process and the length of the lamellar 
costula, the new species belongs to “cuspidatus” 
or “humeratus” groups. The newly collected spe-
cimens surely belong to the Tanzanian Scaphere-

maeus hungarorum Mahunka, 1986. However, 
there are slight differences in the notogastral 
sculpture which is much roughed and more po-
lygonate in the Kenyan material. There is smaller 
and less polygonate sculpture on the centromedian 
plate in type specimen. An other difference is the 
U-shaped structure on the caudal region of the 
Kenyan specimens. 
 

Hypozetes stellifer sp. n. 

(Figs. 7–10) 
 

Diagnosis. Rostral apex small, rounded, with 
one pair of small teeth. Lamellae wide, without 
true cusp. Lamellar setae arising beneath their 
distal part, translamella present. Lamellar setae 
long, their insertion covered by notogastral mar-
gin. Sensillus long, fusiform. Ten pairs of noto-
gastral setae and 4 pairs of peculiar sacculi 
present. Apodemes weakly developed, short. Ge-
nitoanal setal formula: 6 – 1 – 2 – 3. All legs 
tridactylous. 

Material examined. Holotype HNHM 1792-
HO-2010. Kenya, Muguga, near of Nairobi, 
experimental forest station. Moss and bark from a 
primary forest patch. 20. 11. 2004. Leg Cs. 
Csuzdi (AFR 978). Paratypes HNHM 1792-PO-
2009 1 ex., MHNG 1 ex. Locality and date same 
as those of the holotype. 

 
Measurements. Length of body: 452–471 µm, 

width of body:351–365 µm. 
 
Prodorsum. Rostrum with rounded median 

apex, and a pair of lateral teeth. Lamellae broad, 
their distal end obliquely cut, lateral part slightly 
rounded. A short crest directed from their median 
end to narrow translamella. Lamellar setae di-
stinctly ciliate, arising beneath the median ends of 
lamellae. Apex of the tutorium long, well visible 
in dorsal view, rostral setae arising in its basal 
end. Interlamellar setae very long, finely barbed, 
insertions covered by anterior notogastral tectum. 
Bothridium asymmetrical, cup-shaped, outer part 
much larger than the inner one (Fig. 9). Head of 
sensillus fusiform, covered with short barbs, its 
peduncle long. 

Notogaster. Anteromedian part well protruding 
forwards between the bothridia. A distinct len-
ticulus absent, this wide area brighter than other 
part of the notogaster. Pteromorphae narrow. Ten 
pairs of setiform notogastral setae, setae h1, and  
p1– p3 much shorter than the others. Four pairs of 
characteristic sacculi present (Fig. 7). They con-
sist from a minute pore and some short tube in 
stellate arrangement. Glandular opening well ob-
servable, glandule very long, narrow, well ob-
servable.  

Lateral part of podosoma. Apex of the tuto-
rium (Fig. 10) long, sharply pointed. Pedotectum I 
large, with 2–3 longitudinal lines. Lyrifissures ih, 

ip and ips located transversal position to the 
lateral notogastral tectum. Custodium with long 
cusps. Circumpedal carina long. 

Ventral parts (Fig. 8). Epimeral surface with 
irregular sigilla. Apodemes and borders weakly 
developed. Epimeral setal formula 3 – 1 – 3 – 3. 
Ventral plate with some irregular, longitudinal 
ribs. Genito-anal setal formula 6 – 1 – 2 – 3. 
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Figures 7–10. Hypozetes stellifer sp. n. 7 = body in dorsal view, 8 = body in ventral view, 9 = lamellar and bothridial part of 
prodorsum, 10 = body in lateral view 

 
Three pairs of genital setae situated along the 
anterior margin of genital plates. Anal and adanal 
setae longer than the genital ones, no any differ-
ence among them. Posterior tectum overlap. 

Legs. All legs tridactylous. Genu I and II with 
ventral spur, femur IV with strong ventral crest.  

Remarks. The relationships and taxonomical 
position of the genus Hypozetes were clarified by 
Behan-Pelletier (2001) and she placed it into the 
family Tegoribatidae. We accept her opinion, do 
not agree however with that of Subias (2010) who 
classified it in the family Mycobatidae.  
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The new species is characterised by the stel-
liform sacculi and the presence and form of trans-
lamella and lamellar cusps. On the basis of pre-
sence a translamella, the new species closely re-
sembles to Hypozetes translamellatus Wallwork, 
1965, however differs from it in the form of the 
sensillus and in the three pairs of adanal setae 
(two pairs in translamellatus). 

 
Etymology. The new species is named after the 

peculiar form of the sacculi. 
 
Acknowledgements – First of all, we should like to 

thank the collectors, Dr. Cs. Csuzdi, Dr. V. Mahnert and his 
co-worker, J.-L. Perret, and furthermore the keeper of the 
Musée d’Histoire naturelle of Geneva, Dr. P. Schwendinger 
for making available to study the samples. We thank also Dr. 
Cs. Csuzdi for his assistance in preparing our manuscript. 
This research was supported by the Hungarian Scientific 
Research Fund (OTKA, No T45889). 

 
REFERENCES 

 
BEHAN-PELLETIER, V. (2001): Phylogenetic relation-

ships of Hypozetes (Acari: Tegoribatidae). In: Hal-
liday, R. B. , Walter, D. E., Proctor, H. C., Norton 
R. A. & Colloff, M. J. (eds.) Acarology: Proceed-
ings of the 10th International Congress, p. 50–57. 

COLLOFF, M. J. (2009): Comparative morphology and 
species-groups of oribatid mite genus Scaphere-

maeus (Acari: Oribatida: Cymbaeremaeidae), with 

new species from South Australia. Zootaxa, 221: 1–
46. 

MAHUNKA, S. (1986): Oribatids from Africa (Acari, 
Oribatida), IV. Annales Historico-naturales Musei 
Nationalis Hungarici, 78: 301-317. 

MAHUNKA, S. & MAHUNKA-PAPP, L. (1992): Taxono-
mical and faunistical studies on oribatids collected 
in Kenya (Acari: Oribatida) I. Acta Zoologica 
Academiae Scientiarum Hungaricae, 53 (1): 51–74. 

MAHUNKA, S. & MAHUNKA-PAPP, L. (2008): Poronotic 
oribatids from Kenya (Acari: Oribatida). Tropical 
Zoology, 21: 75–90. 

MAHUNKA, S. & MAHUNKA-PAPP, L. (2009): New and 
little known oribatids from Kenya, with description 
of two new genera (Acari Oribatida). Journal of 
Natural History, 43 (9–12): 73–768. 

NORTON, R. A. & BEHAN-PELLETIER, V. (2009): Sub-
order Oribatida. In: Krantz, G. W. & Walter, D. E. 
(eds.) A manual of Acarology. 3rd edition. Texas 
Tech University Press, Lubbock, p. 430–564. 

SUBÍAS, L. S. (2004): Listado sistemático, sinonímico 
y biogeográfico de los ácaros oribátidos (Acarifor-
mes, Oribatida) del Mundo (1758-2002). Graellsia, 
60: 3–305. 

SUBÍAS, L. S. (2010) Listado sistemático, sinonímico y 
biogeográfico de los ácaros oribátidos (Acari-
formes, Oribatida) del Mundo (exepto fósiles). 
Originally published in  Graellsia 60, 3–305, 2004, 
actualized april 2009), 547 pp. Available from 
http://www.ucm.es/info/zoo/Artropodos/Catalogo.p
df (last access 1 May 2010). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Opusc. Zool. Budapest, 2010, 41(2): 215–229 

 

 

_______________________________________________________________________________________________________ 

1János Novák, Eötvös Loránd Tudományegyetem (Eötvös Loránd University), H–1117 Budapest, Pázmány Péter sétány 1/C, 
Hungary. E-mail: novakjanos01@gmail.com 

2Dr. László Dányi, Magyar Természettudományi Múzeum Állattára (Department of Zoology of the Hungarian Natural 
History Museum), Baross u. 13, H–1088 Budapest, Hungary. E-mail: danyi@nhmus.hu  

 

Faunistical and biogeographical survey of the centipede fauna  
in the Aggtelek National Park, Northeast Hungary 
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Abstract. Twenty-seven species of centipedes (Chilopoda) were recorded during a survey of the Aggtelek National Park in 
Northeast Hungary. Sixteen taxa are new to the area, one of which, Lithobius cyrtopus is reported second times from Hungary. 
On the basis of this species list and literature data from the Hungarian Lower Mountains’ regions a cluster analysis was carried 
out to evaluate the biogeographical relations of the investigated area. As a result, the Carpathian influence in the Aggtelek Karst 
was demonstrated for the Chilopoda fauna as well.  

 
INTRODUCTION 

 
ggtelek National Park (NP), situated on the 
north-eastern part of Hungary, was estab-

lished in 1985. Larger part of this unit belongs to 
the geographical region called Aggtelek Karst, the 
largest carstic area in the country, that composes 
the Gömör–Torna Karst region with the neigh-
bouring Slovakian Karst. This is the southernmost 
part of the inner limestone zone of the Northern 
Carpathians, which displays both geographically 
and biogeographically transitional zone between 
the higher mountains of the Carpathians and the 
lowlands and hilly regions of the Carpathian Ba-
sin (Varga, 1999). Due to this transitional posi-
tion, it is an overlapping area of several different 
biogeographical components showing Carpathian 
influences as well (Varga, 1964, 1999).  

 
During the last decades intensive researches of 

the Hungarian Natural Parks were carried out in 
coordination by the Hungarian Natural History 
Museum (HNHM) (cf. Mahunka, 1999). These 
investigations covered also the Aggtelek NP. The 
main goals of these researches were establishing 
the species composition of the territory, to study 
the quantitative and cenological conditions of the 
fauna, to study the autoecology, ethology and 
phenology of the species found, and furthermore 
to explore the rare species and ecosystems need-

ing protection (Mahunka, 1999). By now, there 
are reliable informations available on most of the 
taxa, e.g. earthworms (Zicsi et al., 1999), spring-
tails (Traser, 1999), carabids (Szél, 1999) and mil-
lipedes (Lazányi & Korsós, 2009). Contrary to 
these results, the Chilopoda fauna of the Aggtelek 
Karst is insufficiently known comparing to the 
other parts of the Hungarian Lower Mountain 
Ranges (Dányi, 2006, 2008a).  

 
The earliest publication on the centipedes in 

the region is from Daday (1889), but the two 
species reported by him have to be considered 
only cautiously, as Daday’s identifications proved 
to be erroneous in numerous cases (Loksa, 1948; 
Dányi, 2008a, 2008b). Later Loksa (1955) and 
Matic and Ceuca (1969) published sporadic data 
of some (ten and eight, respectively) species, and 
finally Loksa (1966) investigated a Pannonian 
karst white oak low wood in the area, recording 
eight species. 

 

Although no comprehensive work was pub-
lished on Myriapoda in the framework of the 
study of ANP, a huge amount of myriapod ma-
terial was collected during that project, waiting 
for identification in the HNHM till the latest time 
(Lazányi & Korsós, 2009). On the basis of this 
material and some more recently collected ones in 
the present paper we summarize the centipede 
fauna of ANP and furthermore evaluate its bio-
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geographical relations with other parts of the 
Hungarian Lower Mountains. 

 
MATERIAL AND METHODS 

 
The specimens were collected by hand, using 

pitfall traps and by sifting. The material studied 
was collected mostly by the members of the Hun-
garian Natural History Museum during the eigh-
ties and nineties (1981–1992, 1996, 1999, 2000–
2002). Further materials were collected by the au-
thors, as well. Acronyms of the collectors are as 
the followings: AB – Attila Bankovits; AK – 
András Krolopp; AP – Attila Podlusány; BB – 
Béla Bakó; DK – Dávid Kupai; GH – Gábor 
Hegyessy; LD – László Dányi; GM – Gábor 
Meggyessy; GS – Győző Szél; HS – Hella Simkó; 
IF – Imre Fürjes; JN – János Novák; MH – Márta 
Hámori; OM – Ottó Merkl; RDK – Richard 
Desmond Kime; SR – Szilvia Róka; ZK – Zoltán 
Korsós.  

 
The material was examined by using stereo 

microscope and biological microscope. Mounted 
specimens and body parts were cleared in a ge-
latin–lactic acid mixture, and fixed in Kaiser’s 
glycerol–gelatin (Dányi, 2010). Drawings were 
made with a drawing tube. For Geophilomorpha, 
where it is of special importance, sex and the 
number of pairs of legs are given for each spe-
cimen.  

 
The specimens identified are preserved in 70% 

ethanol, some of them prepared on slides and 
deposited in the Myriapoda Collection of the 
Hungarian National History Museum. Inventory 
numbers („chilo–Nr.” and „chilopr–Nr”) are given 
for each item (vials and slides respectively) of re-
cords in chapter Results. 

 
Information on habitat types in which the ma-

terials were collected are given in cases when it is 
available. However, several items were not ac-
companied with any data on habitat of the col-
lecting locality.  

 
Collecting localities (Fig. 1) are listed accord-

ing to the settlements in alphabetical order. A 

short name (toponym) is given to each locality, 
which indicates the locality under the listed spe-
cies. 

In cases when specimens do not have suffici-
ent data for the accurate location of their collect-
ing places, we simply use the name of the settle-
ments instead of the locality codes in records. 

 
For comparison of the Chilopoda fauna of the 

Hungarian Lower Mountains we used hierarchical 
cluster-analysis with information theory method 
(minimum pooled entropy in new cluster) imple-
mented in the SYNTAX 2000 software package 
(Podani, 2001). 
 

LOCALITIES 
 

1. Telekes 1 (48.434oN; 20.676oE): Alsótelekes, Telekes 
Valley, 220m above sea level (asl.), 26.04.1989, leg. IF. 

2. Luzsok (48.532oN; 20.556oE): Aggtelek, Luzsok, 510m 
asl., 13.05.1987, leg. ZK, 14.05.1987, leg. ZK. 

3. Ménes 1 (48.534oN; 20.573oE): Aggtelek, Ménes Valley, 
421m asl., 21.03.1981, leg. OM, 21.03.1988–09.05.1988, 
leg. OM, 02.05.1988–16.09.1988, leg. OM, 02.05.1988–
26.11.1988, leg. OM, 26.09.1988–16.11.1988, leg. OM, 
16.11.1988, leg. ZK&OM, 21.03.1989, leg. OM, 21.03. 
1989–09.05.1989, leg. OM, 04.09.1989, leg. OM. 

4. Patkós Hillside (48.525oN; 20.605oE): Aggtelek, Patkós 
Hillside, 402m asl., 11.05.1987, leg. ZK, 13.05.1987, leg. 
ZK, 06.1987–05.1988, leg. OM&ZK, 02.05.1988, leg. 
ZK. 

5. Haragistya (48.526oN; 20.515oE): Aggtelek, Haragistya, 
494m asl., 18.06.1987, leg. OM, 13.05.1988, leg. BB, 
19.07.1988, leg. ZK, 27.09.1988, leg. ZK. 

6. Lake Aggtelek (48.469oN; 20.511oE): Aggtelek, Lake 
Aggtelek, 340m asl., 12.04.1990, leg. ZK&SR. 

7. Szár Hill (48.467oN; 20.531oE): Aggtelek, Szár Hill, 
352m asl., 18.11.1988, leg. OM, 12.04.1989, leg. OM, 
12.05.1989, leg. OM, 13.08.1992, leg. OM. 

8. Vörös Lake (48.473oN; 20.542oE): Aggtelek, Lake Vö-
rös, 323m asl., 26.04.1989, leg. IF, 18.04.1990, leg. ZK, 
02.05.1996, leg. ZK, 03.05.1996, leg. ZK. 

9. Mihály (48.535oN; 20.563oE): Aggtelek, Mihály-láza, 
483m asl., 13.05.1987, leg. ZK, 27.08.2007, leg. JN. 

10. Bagoly (48.449oN; 20.494oE): Aggtelek, Bagoly-vágás, 
350m asl., 11.07.2002, leg. LD. 

11. Sugó (48.533oN; 20.583oE): Aggtelek, Sugó, 465m asl., 
27.08.2007, leg. JN. 

12. Esztramos (48.517oN; 20.752oE): Bódvarákó, Esztramos 
Hill, 302m asl., 14.05.1987, leg. ZK. 

13. Ostromosalja (48.516oN; 20.740oE): Bódvarákó, Ost-
romosalja, 160m asl., 19.10.1990, leg. OM. 

14. Nagy-Bene (48.548oN; 20.682oE): Bódvaszilas, Nagy-
Bene Crag, 381m asl., 23.09.2007, leg. JN&HS. 
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15. Nagy-Kopasz (48.549oN; 20.693oE): Bódvaszilas, Nagy-
Kopasz-galy, 413m asl., 23.09.2007, leg. JN&HS. 

16. Kerek (48.545oN; 20.707oE): Bódvaszilas, Kerek Hill, 
322m asl., 23.09.2007, leg. JN&HS. 

17. Bába (48.546oN; 20.675oE): Bódvaszilas, Bába Valley, 
358m asl., 23.09.2007, leg. JN&HS. 

18. Patkós Spring (48.529oN; 20.616oE): Jósvafő, Patkós 
Spring, 318m asl., 30.05.1988, leg. BB. 

19. Tohonya Valley (48.499oN; 20.529oE): Jósvafő, Toho-
nya Valley, 340m asl., 07.03.1989, leg. AB, 24.05. 1999, 
leg. ZK, 29.05.1999, leg. RDK, 05.10.1999, leg. ZK, 
06.10.1999, leg. ZK, 07.10.1999, leg. ZK, 08.10. 1999, 
leg. ZK, 09.10.1999, leg. ZK, 10.10.1999, leg. ZK. 

20. Szelce (48.512oN; 20.587oE): Jósvafő, Szelce Valley, 
351m asl., 03.05.1988, leg. ZK, 21.03.1989, leg. OM. 

21. Hosszú (48.506oN; 20.532oE): Jósvafő, Hosszú Valley, 
415m asl., 18.06.1987, leg. OM, 31.03.1988, leg. BB, 
27.09.1988, leg. ZK, 29.07.1989, leg. OM, 30.07.1989, 
leg. OM. 

22. Nagy-oldal (48.507oN; 20.570oE): Jósvafő, Nagy-oldal, 
565m asl., 03.05.1988, leg. ZK, 03.08.1988, leg. ZK, 
03.08.1989, leg. ZK, 25.05.1990, leg. OM. 

23. Fertős (48.509oN; 20.564oE): Jósvafő, Fertős Hilltop, 
560m asl., 03.05.1988, leg. ZK. 

24. Lófej Valley (48.509oN; 20.546oE): Jósvafő, Lófej 
Valley, 350m asl., 20.09.1988, leg. ZK, 24.05.1999, leg. 
RDK, 24.05.1999, leg. ZK, 25.05.1999, leg. .ZK. 

25. Tohonya Crag (48.500oN; 20.538oE): Jósvafő, Tohonya 
Crag, 315m asl., 06.09.1989, leg. OM. 

26. Tohonya Spring (48.497oN; 20.537oE): Jósvafő, Toho-
nya Spring, 269m asl., 05.10.1999, leg. ZK. 

27. Hotel (48.484oN; 20.540oE): Jósvafő, Hotel Tengerszem, 
275m asl., 23.03.1989, leg. OM.  

28. Tengerszem (48.483oN; 20.544oE): Jósvafő, Lake Ten-
gerszem, 235m asl., 23.03.1989, leg. OM, 20.06. 1990, 
leg. OM, 21.06.1990, leg. OM, 22.06.1990, leg. OM, 
23.06.1990, leg. OM.  

29. Kecső (48.489oN; 20.522oE): Jósvafő, valley of the Ke-
cső Brook, 280m asl., 28.04.1989, leg. IF. 

30. Lófej Spring (48.521oN; 20.545oE): Jósvafő, Lófej 
Spring, 443m asl., 20.04.1987, leg. AK. 

31. Kossuth (48.487oN; 20.550oE): Jósvafő, mouth of Kos-
suth Cave, 05.10.1999, leg. ZK&GM, 06.10.1999, leg. 
ZK&GM. 

32. Mohos (48.339oN; 20.430oE): Kelemér, Mohos Lakes, 
310m asl., 29.04.1989, leg. IF. 

33. Mész (48.473oN; 20.703oE): Perkupa, Mész Valley, 
230m asl., 16.06.1987, leg. OM. 

34. Telekes 2 (48.439oN; 20.683oE): Perkupa, Telekes Val-
ley, 214m asl., 22.03.1989, leg. OM, 05.09.1989, leg. 
OM, 18.04.1990, leg. OM, 26.04.1990, leg. ZK, 
27.04.1990, leg. ZK, 28.04.1990, leg. ZK. 

35. Telekes Hillside (48.491oN; 20.686oE): Perkupa, Telekes 
Hillside, 243m asl., 14.05.1987, leg. ZK. 

36. Railway station (48.489oN; 20-692oE): Perkupa, Jósva-
fő-Aggtelek railway station, 152m asl., 13.04.1990, leg. 
ZK&RS. 

37. Abodi Brook (48.377oN; 20.754oE): Szendrő, Abodi 
Brook, 185m asl., 25.07.2001, leg. GH. 

38. Garadnapuszta (48.375oN; 20.730oE): Szendrő, Garad-
napuszta, 170m asl., 25.07.2001, leg. GH. 

39. Hajnácsó (48.368oN; 20.722oE): Szendrő, Hajnácsó, 
215m asl., 06.06.2001, leg. GH, 25.07.2001, leg. GH. 

40. Határ (48.445oN; 20.709oE): Szendrő, Határ Valley, 
220m asl., 26.04.1990, leg. OM. 

41. Büdöskútpuszta (48.372oN; 20.710oE): Szendrő, Büdös-
kútpuszta, 150m asl., 06.06.2000, leg. GH, 25.07.2001, 
leg. GH. 

42. Puska (48.526oN; 20.605oE): Szin, Puska Pál Spring, 
417m asl., 27.04.1987, leg. IF, 31.10.1989, leg. ZK. 

43. Szelcepuszta (48.520oN; 20.605oE): Szin, Szelcepuszta, 
380m asl., 11.05.1987, leg. ZK, 06.1987–05.1988, leg. 
ZK&OM, 06.1987–05.1988, leg. OM, 02.05.1988, leg. 
ZK, 31.05.1988, leg. BB, 04.08.1988, leg. ZK, 05.08. 
1988, leg. ZK, 28.09.1988, leg. OM, 15.11.1988, leg. 
ZK, 21.03.1989–11.04.1989, leg. OM, 21.03.1989–
11.05.1989, leg. OM, 26.04.1989, leg. IF, 27.04.1989, 
leg. IF, 07.05.1989–19.07.1989, leg. OM, 23.06.1989–
30.07.1989, leg. OM, 01.11.1989, leg. ZK, 25.04.1990, 
leg. OM, 25.05.1990, leg. OM, 29.07.2007, leg. JN&DK. 

44. Őzes (48.522oN; 20.620oE): Szin, Őzes Crag, 435m asl., 
31.05.1988, leg. BB, 30.07.1988, leg. ZK, 29.07.2007, 
leg. JN&DK, 27.08.2007, leg. JN.  

45. Háló (48.518oN; 20.623oE): Szin, Háló Valley, 362m 
asl., 28.09.1988, leg. ZK&OM, 27.11.1988, leg. 
ZK&OM, 30.07.1989, leg. OM, 24.04.1990, leg. OM, 
20.06.1999, leg. OM, 27.08.2007, leg. JN. 

46. Kuhogy (48.497oN; 20.653oE): Szin, Kuhogy, 210m asl., 
12.05.1987, leg. ZK. 

47. Szőlőhegy (48.485oN; 20.582oE): Szin, Szőlőhegy, 325m 
asl., 24.05.1999, leg. RDK, 24.05.1999, leg. ZK, 
25.05.1999, leg. ZK. 

48. Ménes 2 (48.529oN; 20.634oE): Szögliget, Ménes Valley, 
245m asl., 09.05.1987, leg. AP, 11.05.1987, leg. ZK, 
02.05.1988, leg. ZK, 26.09.1988, leg. ZK, 16.11.1988, 
leg. OM, 16.11.1988, leg. ZK, 21.03.1989, leg. OM, 
27.04.1989, leg. IF, 19.10.1990, leg. OM, 20.10.1990, 
leg. OM, 21.10.1990, leg. OM, 22.10.1990, leg. OM, 
23.10.1990, leg. OM.  

49. Medvekerti (48.533oN; 20.586oE): Szögliget, Medve-
kerti Spring, 395m asl., 31.10.1989, leg. ZK. 

50. Derenk (48.541oN; 20.639oE): Szögliget, Derenk, 344m 
asl., 04.05.1988, leg. ZK, 16.11.1988, leg. ZK, 19.04. 
1990, leg. ZK. 

51. Lake Ménes (48.532oN; 20.646oE): Szögliget, Lake Mé-
nes, 231m asl., 02.03.1988, leg. ZK, 15.07.2007, leg. 
JN&DK, 29.07.2007, leg. JN&DK, 27.08.2007, leg. JN. 

52. Óvár (48.533oN; 20.664oE): Szögliget, Óvár Hilltop, 
358m asl., 27.08.2007, leg. JN. 

53. Éles (48.526oN; 20.645oE): Szögliget, Éles Hilltop, 395m 
asl., 27.08.2007, leg. JN. 

54. Szádvár (48.544oN; 20.664oE): Szögliget, Szádvár, 
439m asl., 19.10.1990, leg. OM. 

55. Patkós Valley (48.525oN; 20.612oE): Szögliget, Patkós 
Valley, 350m asl., 11.05.1987, leg. ZK, 12.05.1987, leg. 
ZK, 13.05.1987, leg. ZK, 05.1987–08.1987, leg. GS-
&LA.  

56. Szuha (48.387oN; 20.480oE): Zádorfalva, Szuha Valley, 
232m asl., 02.05.1988, leg. ZK. 
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Figure 1. Collecting localities marked with numbers according to the toponymes’ list given in the text 

 

RESULTS 

List of species 

Twenty-seven taxa have been found in course 
of the investigation. Sixteen of them are new to 
the area. Two taxa reported from the region by 
Loksa (1966) haven’t been recollected. The list of 
species and localities are as follows. 
 

LITHOBIOMORPHA 

Lithobiidae 
 

Lithobius aeruginosus L. Koch, 1862 

Locality. Haragistya: 29.07.1988, ZK (1♀: chilo–2466). 

Remarks. Loksa  (1966)  and  Matic and Ceuca  
 
(1969) have already reported this species from the 
area. 

Lithobius austriacus (Verhoeff, 1937)  

Localities. Haragistya: 29.07.1988, ZK (1♂: chilo–
2468); Szár Hill: 12.04.1989, OM (2♂♂: chilo–2529); 
Tengerszem: 20.06.1990, OM (2♂♂, 2♀♀: chilo–2513); 
Telekes 2: 05.09.1989, OM, oak forest (2♂♂, 3♀♀: chilo–
2486); Szelcepuszta: 25.05.1990, OM (1♂: chilo–2506). 

 
Remarks. New to the fauna of the Aggtelek 

NP.  

Lithobius crassipes L. Koch, 1862 

Locality. Szelcepuszta: 26.04.1989, IF (1♂: chilo–2526). 
 

Remarks. New to the fauna of the Aggtelek 
NP. 
 

Lithobius curtipes C. L. Koch, 1847 

Locality. Telekes 2: 22.03.1989, OM, alder forest (2♂♂: 
chilo–2272). 
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Remarks. New to the fauna of the Aggtelek 
NP. Spelda (1999) found this species occurring 
characteristically in wet habitats, that is supported 
by our data (from an alder forest) as well. 
 

Lithobius burzenlandicus Verhoeff, 1931 

Localities. Háló: 17.11.1988, OM&ZK (1♀: chilo–
2472); Szőlőhegy: 24.05.1999, ZK, oak forest (3♂♂, 1♀: 
chilo–2499; 2♂♂, 2♀♀: chilo–2517); 24.05.1999, RDK 
(2♂♂, 2♀♀: chilo–2528). 
 

Remarks. L. burzenlandicus has been reported 
from Hungary only from two area, the Aggtelek 
Karst (Matic & Ceuca, 1969) and near to the 
eastern border of the country (Dányi, 2008a). The 
presence of the species in the Aggtelek Karst indi-
cates a Carpathian effect in the region. 
 

Lithobius agilis C. L. Koch, 1847 

Localities. Ménes 1: 21.03.1989–09.05.1989, OM, alder 
forest (1♀: chilo–2195); Bagoly: 11.07.2002, LD (1♀: 1 
juv.); Garadnapuszta: 25.07.2001, GH (1♀); Ménes 2: 
19.10.1990, OM (1♂: chilo–2484). 
 

Remarks. New to the fauna of the Aggtelek 
NP. In Hungary Lithobius agilis is considered to 
be a wood-dweller species (Dányi 2008a), just 
like in South-Germany (Spelda, 1999).  
 

Lithobius cyrtopus Latzel, 1880 

Localities. Puska: 31.10.1989, ZK, beech forest (1♂, 
1♀: chilo–2421); Szelcepuszta: 04.08.1988, ZK (1♀: chilo–
2492); Szőlőhegy: 24.05.1999, ZK, oak forest (1♀: chilo–
2407); Medvekerti: 31.10.1989, ZK (1♀: chilo–2447); 
Patkós Valley: 05.1987–08.1987, LA&GS, beech forest 
(3♂♂, 4♀♀: chilo–2266). 
 

Remarks. In Hungary, L. cyrtopus was known 
so far only from the Zemplén Mountains, thus the 
Aggtelek Karst is the second occurrence of this 
species in the country. It is a relatively rare Al-
pine–Carpathian species (Dányi & Korsós, 2002) 
occurring between 1000 and 2000 m a.s.l. in Ru-
mania (Matic, 1966), while in Poland and Slo-
vakia it is present also in lower areas (Kaczmarek, 
1979; Országh & Országhová, 1995, respective-
ly).  
 

Lithobius forficatus (Linnaeus, 1758)  

Localities. Haragistya: 18.06.1987, OM (1♀: chilo–
2254); 29.07.1988, ZK (4♂♂, 1♀: chilo–2351; 2♀♀: chilo–

2464); 27.09.1988, ZK (2♂♂: chilo–2414); Hosszú: 18.06. 
1987, OM (4♂♂, 3♀♀: chilo–2275); Luzsok: 13.05.1987, 
ZK (1♂: chilo–2268; 1♀: chilo–2216); Ménes 1: 16.11.1988, 
ZK&OM (1♂, 1♀: chilo–2371); 21.03.1989, OM, alder 
forest (1♀: chilo–2432); 02.05.1988–09.26.1988, OM, alder 
forest (2♂♂: 7♀♀: chilo–2368); 26.09.1988–16.11.1986OM, 
alder forest (1♂, 3♀♀: chilo–2286); 21.03.1989–09.05.1989, 
OM (1♂, 2♀♀: chilo–2194); 02.05.1989–26.11.1989, OM, 
oak forest (1 juv, chilo–2293); Mihály: 13.05.1987, ZK (1♀: 
chilo–2251; 2 juv, chilo–2434); Patkós Hillside: 11.05.1987, 
ZK (1♂, 3♀♀: chilo–2248); 13.05.1987, ZK (2♀♀: chilo–
2246); 02.05.1988, ZK (1♂: chilo–2242); 06.1987–05.1988, 
ZK&OM, oak forest (1♂: chilo–2376); Puska: 27.04.1987, 
IF (1♀: chilo–2262); Szár Hill: 13.08.1992OM, oak forest 
(1♀: chilo–2508); Telekes Valley: 26.04.1989, IF (1♂, 1♀: 
chilo–2233); Esztramos: 14.05.1987, ZK (6♂♂, 2♀♀: 
chilo–2298); Bába: 23.09.2007, SH&JN (2♂♂, 1♀: chilo–
2207); Kerek: 23.09.2007, SH&JN (2♂♂, 1♀: chilo–2201; 
4♂♂: chilo–2199); Nagy-Kopasz: 23.09.2007, SH&JN (1♂: 
chilo–2210); Fertős: 03.05.1988, ZK (1♂, 2♀♀: chilo–2363; 
1♀: chilo–2520); Hosszú: 31.05.1988, BB (1♀: chilo–2358; 
1♀: chilo–2474); 27.09.1988, ZK (3♂♂, 1♀: chilo–2416); 
Valley of the Kecső Brook: 28.04.1989, IF (1♂, 2♀♀: 
chilo–2357); Lófej Spring: 20.04.1987, AK (1♂: chilo–
2280); Lófej Valley: 20.09.1988, ZK (1♂, 2♀♀: chilo–
2420); 24.05.1999, ZK, mixed forests of linden and ash 
(3♂♂, 2♀♀: chilo–2397); 24.05.1999, RDK (1♂: chilo–
2395); Nagy-oldal: 03.05.1988, ZK (1♂: chilo–2243); 
25.05.1990, OM (1♂: chilo–2388); Szelce: 03.05.1988, ZK 
(1♀: chilo–2362); Tengerszem: 20.06.1990, OM (1 juv, 
chilo–2512); Hotel: 23.03.1989, OM (1♂, 1♀: chilo–2198); 
Tohonya Crag: 06.09.1989, OM (1♀: chilo–2425); Toho-
nya Valley: 29.05.1999, RDK, mixed forests of linden and 
ash (1♀: chilo–2383); 05.10.1999, ZK, oak forest (1♂: chilo–
2393); Mohos: 05.09.2002, oak–hornbeam forest (1♂: chilo–
2442); 03.10.2002, (1♀: chilo–2443); Railway station: 
13.04.1990, ZK&RS (3♂♂, 1♀: chilo–2296); Mész: 16.06. 
1987, OM (5♂♂, 1♀: chilo–2277); Telekes side: 14.05. 
1987, ZK (1♀: chilo–2253); 22.03.1989, OM, alder forest 
(1♀: chilo–2225; 4♂♂: chilo–2415); 05.09.1989, OM (1♂: 
chilo–2384); 18.04.1990, OM (1♀: chilo–2292); Szendrő, 
Abodi-patak: 25.07.2001, GH (5♂♂, 1♀: 1 juv.); Büdös-
kútpuszta: 06.06.2000GH (1♀); 25.07.2001, GH (1♂); 
Garadnapuszta: 25.07.2001, GH (2♀♀); Hajnácsó: 06.06. 
2001, GH (2♀♀); 25.07.2001, GH (1♂, 1♀); Határ: 
26.04.1990, OM (1♂, 2♀♀: chilo–2391); Háló: 20.06.1999, 
OM (1♂: chilo–2496); 27.08.2007, JN, beech forest (1♂: 
chilo–2190); Őzese: 31.05.1988, BB (4♂♂, 4♀♀: chilo–
2354; 1♂, 1♀: chilo–2377; 1 juv: chilo–2462); Patkós Val-
ley: 11.05.1987, ZK (1♂, 1♀: chilo–2191); Puska: 31.10. 
1989, ZK, beech forest (1♀: chilo–2422); Szelcepuszta: 
28.09.1988, OM (1 juv: chilo–2469); 15.11.1988, ZK (2♀♀: 
chilo–2365); 26.04.1989, IF (1♂: chilo–2364); 27.04.1989, 
IF  (1♀:  chilo–2359);  25.04.1990,  OM  (1♀:  chilo–2400);  

 
29.07.2007, JN&DK, beech forest (1♂, 1♀: chilo–1889); 
06.1987–05.1988, ZK&OM, oak forest (1♂, 4♀♀: chilo–
2227; 1♀: chilo–2348); 21.03.1989–11.05.1989, OM (1♂, 
2♀♀: chilo–2284); 07.05.1989–19.07.1989, OM (2♂♂, 
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6♀♀: chilo–2213); Szőlőhegy: 24.05.1999, ZK, oak forest 
(2♂♂: chilo–2403; 2♀♀: chilo–2500); 24.05.1999, RDK 
(2♂♂, 2♀♀: chilo–2405); Derenk: 04.05.1988, ZK (1♀: 
chilo–2255); 19.04.1990, ZK (1♂: chilo–2278); Lake Mé-
nes: 15.07.2007, JN&DK, beech forest (1♂: chilo–1881); 
29.07.2007, JN&DK, beech forest (1♂, 2♀♀: chilo–1894); 
27.08.2007, JN (1♂: chilo–1899); 11.05.1987, ZK (2♂♂, 
2♀♀: chilo–2235; 1 juv: chilo–2238); 02.03.1988, ZK (2♂♂: 
chilo–2410); Óvár: 27.08.2007, JN, beech forest (1♀: chilo–
1901); Patkós Valley: 05.1987–08.1987, LA&GS, beech 
forest (1♀: chilo–2264); Szádvár: 19.10.1990, OM (3♀♀: 
chilo–2282); Éles: 27.08.2007, JN, beech forest (2♂♂, 1♀: 
chilo–2175); Patkós Valley: 02.05.1988, ZK (1♂: chilo–
2258). 
 

Remarks. One of the most common species in 
the area, it was found almost in every biotopes. 
Loksa (1966) and Matic and Ceuca (1969) have 
already reported this species from the region. 
 

Lithobius lapidicola Meinert, 1872 

Localities. Haragistya: 29.07.1988, ZK (1♂: chilo–
2467); Patkós Hillside: 11.05.1987, ZK (1♀: chilo–2455); 
Nagy-oldal: 03.08.1989, ZK (1♂: chilo–2495); Tohonya 
Crag: 06.09.1989, OM (2♂♂, 1♀: chilo–2481); Telekes 
Valley: 22.03.1989, OM, alder forest (1♂: chilo–2270); oak 
forest, 05.09.1989, OM (1♂, 5♀♀: chilo–2488); Háló: 17. 
11.1988, OM&ZK (1♀: chilo–2471); 30.07.1989, OM (1♂: 
chilo–2509); Lake Ménes: 27.08.2007, JN, beech forest (1♀: 
chilo–1898); Ménes 2: 16.11.1988, OM, alder forest (1♂: 
chilo–2518); 19.10.1990, OM (1♂: chilo–2485); Szuha: 
02.05.1988, ZK (1♂, 1♀: chilo–2254). 
 

Remarks. New to the fauna of the Aggtelek 
NP. We found this species in beech, alder and oak 
forests.  
 

Lithobius lucifugus L. Koch, 1862  

Locality. Szőlőhegy: 24.05.1999, ZK, oak forest (1♂: 
chilo–2498). 
 

Remarks: New to the fauna of the Aggtelek 
NP. L. lucifugus is usually known from higher 
elevations (Koren, 1992; Matic, 1966; Spelda, 
1999), but there are data also from lower regions 
(e.g. Stoev, 2002) similarily to our experiences. In 
Hungary the species was known so far only from 
the Zemplén and Visegrád Mountains (Dányi, 
2008a).  

Lithobius luteus Loksa, 1948  

Localities. Szelcepuszta: 31.05.1988, BB (1♀: chilo–
2525); Derenk: 16.11.1988, ZK (1♂: chilo–2521). 

Remarks. New to the fauna of the Aggtelek 
NP. The only other occurrence in the eastern part 
of Hungary is the Bükk Mts (Dányi, 2006). 
 

Lithobius mutabilis L. Koch, 1862  

Localities. Aggtelek: 02.05.1996, ZK, oak forest (1♀: 
chilo–2399); Haragistya: 13.05.1988, BB (1♀: chilo–2346); 
29.07.1988, ZK (3♂♂: chilo–2352; 1♂: chilo–2465); 
Hosszú: 18.06.1987, OM (1♀: chilo–2276); Ménes 1: 
21.03.1981, OM, alder forest (1♀: chilo–2215); 02.05.1988–
09.26.1988, OM (9♂♂: chilo–2369); 26.09.1988–16.11.1986 
OM (1♀: chilo–2287; 1♂, 1♀: chilo–2473); 21.03.1989–
09.05.1989, OM (1♀: chilo–2197); 19.06.1989–28.07.1989, 
OM (1♂: chilo–2490); Mihály: 13.05.1987, ZK (1♀: chilo–
2251); 27.08.2007, JN, beech forest (1♂: chilo–2183); Pat-
kós Hillside: 11.05.1987, ZK (1♀: chilo–2249); 13.05.1987, 
ZK (1♀: chilo–2247); Puska: 27.04.1987, IF (1♂, 3♀♀: 
chilo–2261); Szár Hill: 18.11.1988, OM, oak–hornbeam for-
est (1♀: chilo–2372; 1♂: chilo–2523); 12.04.1989, OM (1♂: 
chilo–2531); 12.05.1989, OM (2♀♀: chilo–2301); Vörös 
lake: 26.04.1989, IF (1♂, 3♀♀: chilo–2436); 18.04.1990, 
ZK (1♀: chilo–2294; 1♀: chilo–2295); 02.05.1996, ZK (1♀: 
chilo–2387); Sugó: 27.08.2007, JN, beech forest (4♂♂, 
5♀♀: chilo–2179); Bagoly: 11.07.2002, LD (10♂♂, 9♀♀: 1 
juv.); Bába: 23.09.2007, SH&JN (3♂♂, 4♀♀: chilo–2208); 
Kerek: 23.09.2007, SH&JN, beech forest (1♀: chilo–2304; 
5♂♂, 1♀: chilo–2202; 1♀: chilo–2200); Nagy-Bene: 23.09. 
2007, SH&JN, beech forest (1♂, 3♀♀: chilo–2205); SH&JN 
(3♂♂, 3♀♀: chilo–2205); Nagy-Kopasz: 23.09.2007, SH & 
JN (3♂♂, 2♀♀: chilo–2211); Fertős: 03.05.1988, ZK (1♂: 
chilo–2476); Valley of the Kecső Brook: 28.04.1989, IF 
(1♀: chilo–2527); Lófej Valley: 24.05.1999, ZK, mixed 
forests of linden and ash (2♂♂, 1♀: chilo–2504); 24.05. 
1999, RDK (1♂: chilo–2396); Nagy-oldal: 03.05.1988, ZK 
(1♂, 1♀: chilo–2244); 03.08.1988, ZK (4♂♂, 10♀♀: chilo–
2412; 1♀: chilo–2430; 2♀♀: chilo–2453; 1♀: chilo–2494); 
25.05.1990, OM (1♀: chilo–2389); Patkós Spring: 30.05. 
1988, BB (1♀: chilo–2260); Szelce: 21.03.1989, OM (1♀: 
chilo–2419); Tengerszem: 20.06.1990, OM (2♂♂: chilo–
2510); Tohonya Crag: 06.09.1989, OM (1♂: chilo–2424); 
Tohonya Spring: 05.10.1999, ZK (1♂: chilo–2402; 1♀: 
chilo–2507); Tohonya Valley: 07.03.1989, AB (1♂: chilo–
2290); 05.10.1999, ZK, oak forest (1♂: chilo–2394); Mohos: 
29.04.1989, IF (1♂: chilo–2232); Telekes Valley: 22.03. 
1989, OM, alder forest (1♂, 3♀♀: chilo–2226; 1♀: chilo–
2271); 05.09.1989, OM (1♂: chilo–2487); 28.04.1990, ZK 
(1♂: chilo–2220); Abodi-patak: 25.07.2001, GH (2♂♂, 
1♀); Büdöskútpuszta: 06.06.2000, GH (2♂♂; 3♀♀); 25.07. 
2001, GH (1♂, 1♀); Hajnácsó: 25.07.2001, GH (3♀♀); 
Háló: 17.11.1988, ZK&OM (1♂, 1♀: chilo–2373); 27.08. 
2007, JN, beech forest (3♂♂, 5♀♀: chilo–2189); Őzes: 
31.05.1988, BB (1♀: chilo–2356; 1♂, 1♀: chilo–2378; 1♀: 
chilo–2461; 1♀: chilo–2524); 30.07.1988, ZK (1♂: chilo–
2522); Patkós Valley: 12.05.1987, ZK (2♂♂, 2♀♀: chilo–
2192); Puska: 31.10.1989, ZK, beech forest (1♀: chilo–
2423); Szelcepuszta: 02.05.1988, ZK (1♀: chilo–2231); 
05.08.1988, ZK (1♂: chilo–2477); 15.11.1988, ZK (1♀: 
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chilo–2366); 27.04.1989, IF (1♂: chilo–2361); 01.11.1989, 
ZK, oak–hornbeam forest (1♂: chilo–2427; 1♂, 1 juv.: 
chilo–2437); 06.1987–05.1988, ZK&OM, oak forest (2♂♂, 
4♀♀: chilo–2228); 06.1987–05.1988, OM (2♀♀: chilo–
2349); 21.03.1989–11.05.1989, OM (2♂♂, 3♀♀: chilo–
2285); 07.05.1989–19.07.1989, OM, oak forest (1♂, 2♀♀: 
chilo–2214); 23.06.1989–30.07.1989, OM (1♀: chilo–2448); 
Szőlőhegy: 24.05.1999, ZK, oak forest (5♂♂: chilo–2404; 
1♀: chilo–2516); 24.05.1999, RDK (1♂: chilo–2406); De-
renk: 04.05.1988, ZK (1♂: chilo–2257; 1♂: chilo–2302); 
19.04.1990, ZK (2♀♀: chilo–2279); Lake Ménes: 15.07. 
2007, JN&DK, beech forest (4♂♂, 3♀♀: chilo–1882); 
29.07.2007, JN&DK, beech forest (7♂♂, 7♀♀: chilo–1896); 
27.08.2007, JN, beech forest (5♂♂, 10♀♀: chilo–1897); 
02.03.1988, ZK (1♂: chilo–2411); Ménes 2: 11.05.1987, ZK 
(1♀: chilo–2239); 02.05.1988, ZK (1♀: chilo–2221); 
16.11.1988, ZK (1♂, 1♀: chilo–2367); 16.11.1988, OM, 
alder forest (4♂♂, 3♀♀: chilo–2379; 2♂♂: chilo–2502); 
21.03.1989, OM, alder forest (1♂: chilo–2224); 19.10.1990, 
OM (1♂, 4♀♀: chilo–2483); 09.05.1987, AP (1♂: chilo–
2297); Őzes: 29.07.2007, JN&DK, beech forest (3♂♂, 3♀♀: 
chilo–1891); 27.08.2007, JN, beech forest (1♂, 6♀♀: chilo–
2172); Medvekerti: 31.10.1989, ZK (1♀: chilo–2409); 
Óvár: 27.08.2007, JN, beech forest (7♂♂, 4♀♀: chilo–
1900); Patkós Valley: 31.10.1989, ZK (1♂: chilo–2408); 
Éles: 27.08.2007, JN, beech forest (5♂♂, 5♀♀: chilo–2176); 
Szuha: 02.05.1988, ZK (1♂: chilo–2274). 
 

Remarks. The most dominant species, found in 
all types of forests. Also Loksa (1955, 1966) and 
Matic and Ceuca (1969) have reported this spe-
cies from the area. 
 

Lithobius muticus C. L. Koch, 1847  

Localities. Lake Aggtelek: 12.04.1990, SR&ZK (3♂♂, 
1♀: chilo–2289); Haragistya: 13.05.1988, BB (1♀: chilo–
2347); 27.09.1988, ZK (1♂: chilo–2451); Luzsok: 14.05. 
1987, ZK (1♀: chilo–2217); Ménes 1: 02.05.1988–09.26. 
1988, OM, alder forest (3♂♂, 1♀: chilo–2370); 26.09.1988–
16.11.1986OM, alder forest (1♀: chilo–2288); 21.03.1989–
09.05.1989, OM, alder forest (1♀: chilo–2196); 19.06.1989–
28.07.1989, OM, alder forest (1♀: chilo–2491); Mihály: 
27.08.2007, JN, beech forest (2♂♂: chilo–2182); Patkós 
Hillside: 11.05.1987, ZK (1♀: chilo–2250); 06.1987–05. 
1988, ZK&OM, oak forest (2♂♂: chilo–2375); Szár Hill: 
12.04.1989, OM (2♂♂, 1♀: chilo–2530); 12.05.1989, OM 
(2♀♀: chilo–2300); Vörös lake: 26.04.1989, IF (1♀: chilo–
2435); Bagoly: 11.07.2002, LD (6♂♂, 8♀♀: 1 juv.); Sugó: 
27.08.2007, JN, beech forest (1♂: chilo–2178); Telekes 1:, 
26.04.1989, IF (1♂, 1♀: chilo–2234); Bába: 23.09.2007, 
SH&JN (3♂♂, 3♀♀: chilo–2209); Kerek: 09.2007, SH&JN, 
beech forest (3♂♂: chilo–2203); Nagy-Bene: 23.09.2007, 
SH&JN, beech forest (1♂: chilo–2428; 1♂: chilo–2433; 
3♂♂: chilo–2206); Nagy-Kopasz: 23.09.2007, SH&JN, 
beech forest (2♂♂: chilo–2231; 1♀: chilo–2212); Hosszú: 
27.09.1988, ZK (1♀: chilo–2417); Lófej Valley: 24.05.1999, 
ZK, mixed forests of linden and ash (1♂, 1♀: chilo–2398; 

1♀: chilo–2505); Nagy-oldal: 03.08.1988, ZK (2♂♂: chilo–
2413; 1♂: chilo–2452); 25.05.1990, OM (1♂: chilo–2390); 
Tengerszem: 20.06.1990, OM (1♀: chilo–2511; 1 juv, 
chilo–2514; 1♀: chilo–2515); Tohonya Valley: 07.03.1989, 
AB (1♂: chilo–2291); 24.05.1999, ZK, mixed forests of 
linden and ash (1♀: chilo–2386); 29.05.1999, RDK, mixed 
forests of linden and ash (1♂: chilo–2382); Kelemér: 05.09. 
2002, oak–hornbeam forest(1♂: chilo–2444); fenyves, 17.10. 
2002, (1♂, 1♀: chilo–2445); Telekes Valley: 27.04.1990, 
ZK (1♂: chilo–2219); Büdöskútpuszta: 25.07.2001, GH 
(1♀); Hajnácsó: 06.06.2001, GH (1♀); Kuhogy: 12.05. 
1987, ZK, rocky slopes (1♂: chilo–2259); Őzes: 31.05.1988, 
BB (1♂: chilo–2355; 2♀♀: chilo–2463); Szelcepuszta: 
11.05.1987, ZK (1♂: chilo–2249); 15.11.1988, ZK (1♂: 
chilo–2478); 27.04.1989, IF (2♂♂, 1♀: chilo–2360); 01.11. 
1989, ZK, oak–hornbeam forest (1♂: chilo–2438); 25.04. 
1990, OM (1♂, 2♀♀: chilo–2401); 06.1987–05.1988, OM, 
oak forest (1♀: chilo–2350); 23.06.1989–30.07.1989, OM 
(1♀: chilo–2449); Derenk: 04.05.1988, ZK (1♂: chilo–
2256); Lake Ménes: 15.07.2007, JN&DK, beech forest (1♂: 
chilo–1880); 29.07.2007, JN&DK, beech forest (2♀♀: chilo–
1895); Ménes 2: 11.05.1987, ZK (1♂: chilo–2237); 26.09. 
1988, ZK (1♀: chilo–2418); 16.11.1988, OM, alder forest 
(1♂: chilo–2380); (2♂♂: chilo–2503); 21.03.1989, OM, 
alder forest (2♀♀: chilo–2223; 1♀: chilo–2458); 19.10.1990, 
OM (1♂: chilo–2482); 27.04.1989, IF I. (1♂: chilo–2480); 
Őzes: 29.07.2007, JN&DK, beech forest (1♀: chilo–1892); 
27.08.2007, JN (2♂♂, 2♀♀: chilo–2171); Patkós Valley: 
05.1987–08.1987, AL&GS, beech forest (1♂: chilo–2267); 
Szuha: 02.05.1988, ZK (1♂: chilo–2230). 
 

Remarks. One of the most common species in 
the region. Loksa (1966) and Matic and Ceuca 
(1969) have already reported this species from 
ANP. 
 

Lithobius parietum Verhoeff, 1899  

Localities. Esztramos: 14.05.1987, ZK (1♀: chilo–
2299); Szuha: 02.05.1988, ZK (1♀: chilo–2273). 
 

Remarks. New to the fauna of the Aggtelek 
NP. Loksa (1955) considered L. parietum as a 
waterfront species, but its occurrence on the Eszt-
ramos Hill does not support this view. 
 

Lithobius piceus L. Koch, 1862  

Localities. Ménes 1: 21.03.1989–09.05.1989, OM (1 juv: 
chilo–2222); Mihály: 13.05.1987, ZK (1♂: chilo–2240); Bá-
ba: 23.09.2007, SH&JN (1 juv, chilo–2459); Kerek: 23.09. 
2007, SH&JN, beech forest (1♂: chilo–2303; 1♂, 1♀: chilo–
2204); Telekes Valley: 26.04.1990, ZK (1♂: chilo–2218); 
Ménes 2: 16.11.1988, OM, alder forest (1 juv: chilo–2501); 
21.03.1989, OM, alder forest (1 juv, chilo–2460); Őzes: 
29.07.2007, JN&DK, beech forest (2♂♂, 1♀, 1 juv: chilo–
1890); 27.08.2007, JN, beech forest (4♂♂: chilo–2174); 
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Patkós Valley: 05.1987–08.1987, LA&GS, beech forest 
(1♂: chilo–2265); Sugó: 27.08.2007, JN, beech forest (3♂♂: 
chilo–2181). 

 
Remarks. Loksa (1955) and Matic and Ceuca 

(1969) have already reported this species from the 
region. We found it in beech, alder and oak 
forests as well,  that supports the opinion of Iorio 
(2007) considering it as a woodland species.  

 
 

Examining several specimens revealed that the 
postembrional development of the forcipular teeth 
of this species is quite unique in the genus Li-
thobius. The first larval stadia possess only 2+2 
teeth, that raises to 4+4 during the subsequent 
moultings (Fig. 2). Also worth mentioning that in 
a male specimen (chilo–2303) the coxolateral 
spines are missing. 

 
 

 

Figure 2. Development of forcipular teeth in Lithobius piceus during postlarval (A–D) and adult (E) stadia 
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Lithobius schuleri Verhoeff, 1925  

Localities. Haragistya: 27.09.1988, ZK (1♂: chilo–
2450); Luzsok: 13.05.1987, ZK (1♂: chilo–2269); Mihály: 
27.08.2007, JN, beech forest (2♂♂: chilo–2184); 13.05.1987, 
ZK (2♀♀: chilo–2241); Puska: 27.04.1987, IF (1♀: chilo–
2263); Sugó: 27.08.2007, JN, beech forest (2♀♀: chilo–
2180); Esztramos: 14.05.1987, ZK (1 juv, chilo–3532); 
Nagy-oldal: 03.05.1988, ZK (3♀♀: chilo–2245); Tohonya 
Valley: 24.05.1999, ZK, mixed forest of linden and ash (1♂: 
chilo–2385); 05.10.1999, ZK, oak forest (1♀: chilo–2519); 
Határ: 26.04.1990, OM (1♂, 1♀: chilo–2392); Háló: 28.09. 
1988, ZK&OM, oak–hornbeam horest (1♂: chilo–2479); 
17.11.1988, ZK&OM (1♀: chilo–2374); (1♂: chilo–2470); 
27.08.2007, JN (1♂: chilo–2457); Patkós Valley: 13.05. 
1987, ZK (2♂♂, 4♀♀: chilo–2193); Szelcepuszta: 1988, 
.08.04, ZK (1♂: chilo–2497); Ménes 2: 11.05.1987, ZK (1♀: 
chilo–2236); 16.11.1988, OM, alder forest (1♀: chilo–2381); 
Őzes: 29.07.2007, JN&DK, beech forest (2♂♂, 4♀♀: chilo–
1893); 27.08.2007, JN, beech forest (1♂, 1♀: 1 juv, chilo–
2173); Szuha: 2003.05.20, GH (1♀). 
 

Remarks. Loksa (1955) has already reported 
this montane species from the region.  
 

Lithobius tricuspis Meinert, 1872 

Locality. Telekes Valley: 22.03.1989, OM (1♂: chilo–
2426). 
 

Remarks. New to the fauna of the Aggtelek 
NP. 
 

SCOLOPENDROMORPHA 

Cryptopidae 
 

Cryptops anomalans Newport, 1844  

Localities. Aggtelek, 02.05.1996, ZK (1 juv, chilo–
2493); Szelcepuszta: 06.1987–05.1988, ZK&OM (chilo–
2975); 21.03.1989–11.04.1989, OM (1 juv: chilo–2475). 
 

Remarks. New to the fauna of the Aggtelek 
NP. Its presence in the region is not surprizing 
because it occurres also in the Bükk and Zemplén 
Mts (Dányi, 2006). 
 

Cryptops hortensis (Donovan, 1810)  

Locality. Éles: 27.08.2007, JN, beech forest (1 juv: 
chilo–2177). 
 

Remarks. New to the fauna of the Aggtelek 
NP. The specimen found has been collected in a 
beech forest, that supports the results of Minelli 

and Iovane (1987), who consider it mainly as a 
wood-dweller species. 
 

Cryptops parisi Brölemann, 1920 

Localities. Bába: 23.09.2007, SH&JN (2 juv: chilo–
2456); Háló: 27.08.2007, JN, beech forest (1 juv: chilo–
2185); Óvár: 27.08.2007, JN, beech forest (1 juv: chilo–
1902). 
 

Remarks. Matic and Ceuca (1969) have al-
ready reported this species from the region. Most 
of its data are from the western part of the 
country, the only nearby occurrence is from the 
Bükk Mts (Dányi, 2006). The specimens were 
collected from beech forests. 
 

GEOPHILOMORPHA 

Schendylidae 
 

Schendyla carniolensis (Verhoeff, 1902)  

Locality. Ménes 1: 04.09.1989, OM (1♂: 43 pairs of 
legs, chilo–2572, chilopr–231). 
 

Remarks. New to the fauna of the Aggtelek 
NP. S. carniolensis has only a few data from the 
country (Dányi, 2006). 
 

Schendyla nemorensis (C. L. Koch, 1837)  

Localities. Tengerszem: 21.06.1990, OM (1♀: 39 pairs 
of legs, chilo–2997, chilopr–241); Ménes 2: 19.10.1990, OM 
(1♀: 41 pairs of legs, chilo–2978, chilopr–232; 1♀: 37 pairs 
of legs, chilo–2992, chilopr–245); 23.06.1990, OM (1♀: 39 
pairs of legs, chilo–2999, chilopr–243); 20.10.1990, OM 
(1♀: 39 pairs of legs, chilo–2979, chilopr–233); 21.10.1990, 
OM (1♀: 39 pairs of legs, chilo–2981, chilopr–234; 1♀: 41 
pairs of legs, chilo–2995, chilopr–240); 22.10.1990, OM (1 
juv: 43 pairs of legs, chilo–3000, chilopr–244); 23.10.1990, 
OM (1 juv: 41 pairs of legs, chilo–3001, chilopr–246). 
 

Remarks. A common species in the country 
with many occurrence data (Dányi, 2006). Loksa 
(1966) has already reported this species from 
ANP. 
 

Geophilidae 

Clinopodes flavidus C. L. Koch, 1847  

Localities. Ostromosalja: 19.10.1990, OM (1♀: 69 pairs 
of legs, chilo–2538, chilopr–205); Jósvafő: 25.05.1990, OM 
(1♂: 69 pairs of legs, chilo–2560, chilopr–225); Jósvafő, 
hegyoldal, 26.05.1990, OM (1♂: 71 pairs of legs, chilo–
2561, chilopr–226). 
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Remarks. Loksa (1966) has already reported 
this species from the region. 

Geophilus alpinus Meinert 1870  

Localities. Tengerszem: 23.03.1989, OM (1♀: 51 pairs 
of legs, chilo–2550, chilopr–217); Tohonya Valley: 07.10. 
1999, ZK (1♀: 51 pairs of legs, chilo–2568, chilopr–228); 
08.10.1999, ZK (1♀: 53 pairs of legs, chilo–2569, chilopr–
229); 09.10.1999, ZK (1♂: 49 pairs of legs, chilo–2570, 
chilopr–230); 10.10.1999, ZK (1♀: 49 pairs of legs, chilo–
2571). 

 

Remarks. New to the fauna of the Aggtelek 
NP. 

Geophilus flavus (De Geer, 1778)  

Localities. Vörös lake: 02.05.1996, ZK (1♀: 51 pairs of 
legs, chilo–2987, chilopr–237); 03.05.1996, ZK (1♂: 51 pairs 
of legs, chilo–2988, chilopr–238); Esztramos: 14.05.1987, 
ZK (1♀: 47 pairs of legs, chilo–2990, chilopr–239); Kerek: 
23.09.2007, SH&JN, beech forest (1♀: 53 pairs of legs, 
chilo–2554, chilopr–221; 1♀: 53 pairs of legs, chilo–2555, 
chilopr–222); Bába: 24.09.2007, SH&JN, beech forest (1♀: 
53 pairs of legs, chilo–2537, chilopr–204); Nagy-Kopasz: 
23.09.2007, SH&JN, beech forest (1♀: 53 pairs of legs, 
chilo–2540, chilopr–207); Hosszú: 29.07.1989, OM (1♂: 49 
pairs of legs, chilo–2557, chilopr–223); , 30.07.1989, OM 
(1♂: 53 pairs of legs, chilo–2558, chilopr–224); Lófej 
Spring: 20.04.1987, AK (2 juv.); Lófej Valley: 25.05.1999, 
ZK, mixed forest of linden and ash (1♀: 53 pairs of legs, 
chilo–2548, chilopr–215); Tengerszem: 22.06.1990, OM 
(1♀: 49 pairs of legs, chilo–2998, chilopr–242); Mész: 
16.06.1987, OM (1♂: 49 pairs of legs, chilo–2985, chilopr–
236); Határ: 26.04.1990, OM (1♀:51 pairs of legs, chilo–
2552, chilopr–219); 27.04.1990, OM (1♀: 51 pairs of legs, 
chilo–2553, chilopr–220); Háló: 29.07.2007, JN, beech 
forest (1♂: 49 pairs of legs, chilo–2541, chilopr–208); 
Szőlőhegy: 25.05.1999, ZK, oak forest (1♀: 51 pairs of legs, 
chilo–2545, chilopr–212); Őzes: 29.07.2007, JN (1♀: 47 
pairs of legs,chilo–2551, chilopr–218). 
 

Remarks. These are the first reliable data of the 
species from ANP. The specimens reported under 
the name Pachymerium tristanicum Attems, 1928 
from the region by Matic and Ceuca (1969: 107) 
should be referred to this species, too. According 
to Voigtländer (2005) G. flavus prefers dry ha-
bitats however, we found this species mainly in 
beech forests.  

Linotaenidae 

Strigamia acuminata (Leach, 1815)  

Localities. Bába: 23.09.2007, SH&JN, beech forest (1♂: 
chilo–2536, chilopr–203); Kossuth: 06.10.1999, ZK&GM, 
oak–hornbeam forest (1♂: 39 pairs of legs, chilo–2543, 
chilopr–201); Lófej Valley: 24.05.1999, ZK, mixed forest of 

linden and ash (1♂: 39 pairs of legs, chilo–2547, chilopr–
214); 24.05.1999, RDK (1♂: 39 pairs of legs, chilo–2556); 
Tengerszem: 20.06.1990, OM (3♀♀: 41–41–37 pairs of 
legs, chilo–2996); Tohonya Valley: 05.10.1999, ZK (1 juv, 
41 pairs of legs, chilo–2566); Abodi-patak: 25.07.2001, GH 
(1♀); Hajnácsó: 25.07.2001, GH (1♀: 1 juv.); Háló: 1989, 
.07.30, OM (1 juv, 41 pairs of legs, chilo–2565); Lake 
Ménes: 29.07.2007, JN, beech forest (1♂: 39 pairs of legs, 
chilo–2535, chilopr–202); Ménes 2: 20.10.1990, OM (1♀: 
39 pairs of legs, chilo–2993); 22.10.1990, OM (1♀: 39 pairs 
of legs, chilo–2982). 
 

Remarks. New to the fauna of the Aggtelek 
NP. We found this species mostly in forests which 
corroborates the previous observations (Koren, 
1986; Spelda, 1999).  
 

Strigamia transsilvanica (Verhoeff, 1928)  

Localities. Sugó: 27.08.2007, JN (1♀: 51 pairs of legs, 
chilo–2546, chilopr–213); Szár Hill: 13.08.1992OM, beech 
forest (1♀: 51 pairs of legs, chilo–2534, cilopr-201); 
Kossuth: 05.10.1999, ZK&GM, oak–hornbeam forest (1♀: 
53 pairs of legs, chilo–2542, chilopr–209); Tohonya Valley: 
06.10.1999, ZK (1♀: 53 pairs of legs, chilo–2567, chilopr–
227); Háló: 24.04.1990, OM (1♂: 51 pairs of legs, chilo–
2549, chilopr–216); Patkós Valley: 11.05.1987, ZK (1♀: 51 
pairs of legs, chilo–2983, chilopr–235); Szőlőhegy: 
24.05.1999, ZK, oak forest (1♀: 53 pairs of legs, chilo–2544, 
chilopr–211; 1♀: 53 pairs of legs, chilo–2539, chilopr–206). 
 

Remarks. New to the fauna of the Aggtelek 
NP. 

DISCUSSION 
 

During our investigation we found 27 Chilo-
poda species in the territory of the Aggtelek NP. 
16 of these are new to the region’s fauna. Two 
taxa (Dignathodon microcephalus (Lucas, 1846), 
Henia illyrica (Meinert, 1870)) reported from the 
area by Loksa (1966) haven’t been found by us, 
probable due to our less intensive sampling in 
some special habitats investigated by Loksa with 
high accuracy. Considering the fauna of the 
neighbouring areas, the existence of several other 
species are expected in the Aggtelek NP, such as 
Lithobius erythrocephalus C. L. Koch, 1847, Li-
thobius tenebrosus Meinert, 1872, Schendyla ty-
rolensis Meinert, 1870 and Pachymerium ferru-
gineum (C. L. Koch, 1835). 

 
According to the zoogeographical division of 

Varga (1964) the Aggtelek Karst belongs to the 
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Carpathicum fauna region. This is supported by 
the occurrences of numerous Carpathian elements 
of different taxonomic groups, e.g. Gastropoda, 
Orthoptera, Trichoptera and Coleoptera: Cara-
bidae (Varga, 1999). Also in soil-dweller groups, 
mountain species with Carpathian affinities are 
represented, for instance the earthworm species 
Fitzingeria platyura montana (Černosvitov, 1932) 
(Csuzdi & Zicsi, 2003), the oribatid mites Con-
chogneta dalecarlica (Forsslund, 1947) and Cara-
bodes subarcticus Trägårdh, 1902 (Mahunka & 
Mahunka-Papp, 2004) and the springtail Tetro-
dontophora bielanensis (Waga, 1842) (Traser, 
1999).  

 
Regarding the Chilopoda fauna the influence 

of the Carpathians is also supported by the pre-
sence of some species of Alpian–Carpathian, or 
Carpathian distribution, such as L. cyrtopus, L. 
burzenlandicus and L. luteus. Most of the taxa 
however belong to chorological groups covering 
larger areas e.g. West Palearctic (L. crassipes) or 
European (L. aeruginosus, L. forficatus, L. lapidi-
cola, L. lucifugus, S. nemorensis, G. alpinus, Str. 
acuminata). Beside these, some further, relatively 
widespread species with more special chorotypes 
occure also in the region, like C. flavidus (Tu-
ranic–European), L. curtipes and G. flavus (Sibi-
ric–European), or C. hortensis (Centralasiatic–Eu-
ropean). Other, relatively well represented choro-
types are the Central European (L. austriacus, L. 
agilis, L. mutabilis, L. muticus, L. tricuspis) and 
South-European (L. parietum, L. piceus, L. schu-
leri, C. anomalans, C. parisi, Str. transsilvanica). 
The high number of these South European ele-
ments, and the presence of a mediterranean spe-
cies (S. carniolensis) can be explained by the re-
latively low elevation of the region (300–500 m 
asl.) compared to the Carpathians and furthermore 
by the calcareous parent material which results in 
a warmer microclimate.  

 
According to the result of the cluster analysis, 

the Chilopoda fauna of the Aggtelek NP shows 
highest symilarity with the fauna of the neigh 
bouring Zemlpén Mts belonging also to the Car-
pathicum. As a sister group of this region the re-
maining parts of the northeastern chain grouped 
together presenting the region called Matricum. 
Inside this group the closeness of the Mátra and 

Medves Mts fits well with their geographical 
position. The position of the Bükk Mts beside the 
Börzsöny Mts can be affected by the fact both of 
these regions being relatively less investigated. 

 
The cluster of the northeastern chain is well 

separated from all the other parts situated on the 
western side of the River Danube. In this other 
main branch, the region of Noricum composed by 
the Sopron and Kőszeg Mts is clearly represented. 
This region is affected by the closenes of the 
Alps. In our analysis, the Mecsek and Keszthely 
Mts grouped together as the Noricum’s sister 
group. The Mecsek Mts is considered by Varga 
(1964) as belonging to the region of Praeillyricum 
while the Keszthely Mts as being part of the 
Bakonyicum. However, our results show higher 
similarity in the centipede fauna of these two area 
that suggests stronger Illyric effect in the Keszt-
hely Mts. The remaining parts of the Bakonyicum 
formed another group well separated from the 
(Noricum+Praeillyricum) branch.  
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Figure 3. Cluster analysis for regions in the Hungarian Lower Mountains based on their Chilopoda fauna. (For location of the 
regions, see Dányi 2006a, Fig. 1) 
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Table 1. The species lists of the Aggtelek NP and the other regions of the Hungarian Lower Mountains (summarized after Dányi 
2006a, 2008a), adding the chorotype of each species according to Koren (1986, 1992) and Zapparoli (2002, 2003): ACA= 
Alpine–Carpathian, CAR= Carpathian, CAE= Centralasiatic–European, CEU= Central European, EUR= European, MED= 
Mediterranean, SEE= Southeast-European, SEU= South-European, SIE= Sibiric–European, TUE= Turanic–European, WPA=W-
Palearctic.1. Kőszeg Mts; 2. Sopron Mts; 3. Mecsek Mts; 4. Keszthely Mts; 5. Bakony Mts; 6. Vértes Mts; 7. Gerecse Mts; 8. 
Buda Mts; 9. Pilis Mts; 10. Visegrád Mts; 11. Börzsöny Mts; 12. Mátra Mts; 13. Medves; 14. Bükk Mts; 15. Zemplén Mts; 16. 
Aggtelek Karst. 

 
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 chorotype

Scutigera coleoptrata (Linnaeus, 1758)    +  +  + +        MED 

Eupolybothrus transsylvanicus (Latzel, 1882)   +              SEU 

Eupolybothrus tridentinus (Fanzago, 1874) + + + + + +   + +       SEE 

Lithobius aeruginosus L. Koch, 1862 + + + + + + + + + + + +  + + + EUR 

Lithobius austriacus (Verhoeff, 1937) + + +  + + + + + + + + +   + CEU 

Lithobius biunguiculatus Loksa, 1947     +         +   CAR 

Lithobius crassipes L. Koch, 1862 + + + + + + + +  + +   +  + WPA 

Lithobius curtipes C.L. Koch, 1847                + SIE 

Lithobius burzenlandicus Verhoeff, 1931                + ACA 

Lithobius cf. microps Meinert, 1868   + +        +   +  EUR 

Lithobius agilis C.L. Koch, 1847 + + + + + +   + + + + + + + + CEU 

Lithobius borealis Meinert, 1868 + +               EUR 

Lithobius cyrtopus Latzel, 1880               + + ACA 

Lithobius dentatus C.L.Koch, 1844  + + + + + + + + + +       CEU 

Lithobius erythrocephalus C.L. Koch, 1847 +  + + + + + + + + + + + + +  EUR 

Lithobius forficatus (Linnaeus, 1758) + + + + + + + + + + + + + + + + EUR 

Lithobius lapidicola Meinert, 1872            + + + + + EUR 

Lithobius lucifugus L. Koch, 1862          +     + + EUR 

Lithobius luteus Loksa, 1947 + + + +   +       +  + CAR 

Lithobius macilentus L. Koch, 1862 + +  + +            CEU 

Lithobius melanops Newport, 1845   +   +  +         EUR 

Lithobius mutabilis L. Koch, 1862 +  + + + + + + + + + + + + + + CEU 

Lithobius muticus C.L. Koch, 1847 +  + + + + + + + + + + + + + + CEU 

Lithobius nodulipes Latzel, 1880 + + +  +            CEU 

Lithobius parietum Verhoeff, 1899   +  + +    +     + + SEU 

Lithobius pelidnus (Haase, 1880) + +               EUR 

Lithobius piceus L. Koch, 1862 + +         +    + + SEU 

Lithobius schuleri Verhoeff, 1925   +        +   + + + SEU 

Lithobius cf. stygius Latzel, 1880        +         SEE 

Lithobius tenebrosus Meinert, 1872 + +  +          + + + CEU 

Lithobius tricuspis Meinert, 1872 + +  + +            CEU 

Lithobius validus(Meinert, 1872) + + +  +            SEU 

Scolopendra cingulata Latreille, 1829     + +           MED 



 
Novák and Dányi: Survey of the centipede fauna in the Aggtelek National Park 

 

 

 229

Table 1. continued                  

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 chorotype
Cryptops anomalans Newport, 1844 +  + + + + + + + +    + + + SEU 

Cryptops hortensis (Donovan, 1810)    + + +   + + +   + + + CAE 

Cryptops parisi Brölemann, 1920 + + + + + + + + + +    +  + SEU 

Schendyla carniolensis (Verhoeff, 1902) +   + +           + MED 

Schendyla nemorensis (C.L. Koch, 1836)   + + + + + + + + + + + + + + EUR 

Schendyla tyrolensis Meinert, 1870 +  + + + +    +    +   SEU 

Pachymerium ferrugineum (C.L. Koch, 1835) +  + +  +         +  WPA 

Clinopodes flavidus C.L. Koch, 1847 +  + + + + + + + + + + + + + + TUE 

Stenotaenia linearis (C.L. Koch, 1835)  + + + +  +          SEU 

Geophilus alpinus Meinert, 1870 + + + + + + + + + +    + + + EUR 

Geophilus carpophagus Leach, 1815      +            EUR 

Geophilus electricus (Linneus, 1758) +    +            WPA 

Geophilus flavus (DeGeer, 1778) + + + + + + +   + + + + + + + SIE 

Geophilus proximus C.L. Koch, 1847     + +  + +     +   TUE 

Dignathodon microcephalus (Lucas, 1846)   + + + + + + + + +   +   MED 

Henia illyrica (Meinert, 1870) +  + + + + + + + + +  + + + + SEU 

Strigamia acuminata (Leach, 1815) + + + + + + + +  +   + + + + EUR 

Strigamia crassipes (C.L. Koch, 1835)   + +     +        EUR 

Strigamia transsilvanica (Verhoeff, 1928) +  +  + +    + + +  + + + SEU 
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Abstract. New records of earthworms from Madagascar are presented. This is the first taxonomic report on the earthworm 
fauna of Madagascar since the last paper of Michaelsen (1931). Altogether data on 14 peregrine earthworm species belonging to 
five families are summarized. Together with the native taxa, 33 valid earthworm species have so far been recorded from 
Madagascar of which 18 (55%) are endemic in the Island and 15 (45%) introduced. 

 
 

INTRODUCTION 

 
he first earthworm record from Madagascar is 
the enigmatic species Acanthodrilus verti-

cillatus Perrier, 1872 (probably belongs to the 
endemic genus Kynotus). Several years later the 
German zoologist and traveller Dr. Conrad Keller 
published a natural history overview of the island 
including description of a new species, Geopha-
gus darwinii Keller, 1887 (= Kynotus darwini) 
(Keller, 1887). Since these early records only a 
few papers dealt with the earthworm fauna of 
Madagascar, including two syntheses by Michael-
sen (1897, 1907), and it was also Michaelsen 
(1931) who presented the last report on Malagasy 
earthworms. Since then, hardly any data were 
published on the earthworm fauna of Madagascar.  

 
During this short period (between 1872 and 

1931), 31 earthworm species were collected in 
Madagascar, belonging to six families including 
the endemic family Kynotidae with 13 valid spe-
cies. Apart from the kynotids, the native fauna 
consists of the endemic genus Howascolex Mich-
aelsen, 1901 of the family Octochaetidae (with a 
single described species), three endemic species 
belonging to the South African – South American 
– Australasian Acanthodrilus / Eodriloides / Di-
plotrema genus complex, and the doubtfully en-

demic Gordiodrilus madagascariensis Michael-
sen, 1907 (Ocnerodrilidae).  

In April 2008, a project entitled Global 
Change and Diversity of Soil Macrofauna in 
Madagascar (Faune-M) was launched. The main 
goal of this project is to explore the soil mac-
rofauna of Madagascar in order to create a data-
base and set up a museum collection for earth-
worms and other soil invertebrates (termites, Sca-
rabaeoidea larvae). In this paper, we present the 
peregrine earthworm occurrences recorded during 
this project including three new records for the 
Island.  
 

MATERIALS AND METHODS 

 

Study area 

The sites were selected by using the climate 
and soil data of Madagascar. Altogether 11 sites 
were selected all around Madagascar; however 
earthworms were also collected occasionally a-
longside the roads where it was possible. The 
samples were taken in various ecosystem types 
from highly degraded anthropogenic places to 
native forests (Fig. 1).  

 

Methods 

Earthworms were collected by using the diluted 

T 



 
Razafindrakoto, Csuzdi, Rakotofiringa & Blanchart: New earthworm records from Madagascar 

 

 

 232 

formaldehyde method (Raw, 1957) combined 
with digging and hand-sorting. In several places 
the villagers did not allow us using formaldehyde 
because of taboo or other reasons, in such cases 
earthworms were collected only by digging. 

Worms collected were killed in 50% alcohol 
and preserved either in 96% ethanol or 4% for-
maldehyde solution.  

Samples were identified in the Laboratory of 
Functional Ecology and Biogeochemistry of Soils 
(UMR Eco&Sols) Montpellier, France and are 
deposited in the collection of the Zoological Mu-
seum of University of Antananarivo (ZMUA). 

From several species, parallel materials are 
deposited in the earthworm collection of the 
Hungarian Natural History Museum, Budapest 
(HNHM AF) as well.  

 

 
 

Figure 1. Sampling sites in Madagascar: 1 = Diego suerez, 2 = Sofia region, 3 = Fénérive East, 4 = Ambatondrazaka, 
5 = Antsirabe, 6 = Ranomafana, 7 = Andrigitra, 8 = Atsimo Antsinanana region, 9 = Fort Dauphin, 10 = Morondava,  

11 = Ankarafantsika (Majunga) 

 
 

RESULTS 
 

ACANTHODRILIDAE 
 

Dichogaster (Diplothecodrilus) bolaui 

(Michaelsen, 1891) 

Benhamia bolavi Michaelsen, 1891: 9., Michaelsen 1897: 224. 

Dichogaster bolaui: Michaelsen 1900: 340., Michaelsen 
1901: 205., Michaelsen 1907 46., Blakemore 2002: 108 
(for complete synonymy. 

Dichogaster (Diplothecodrilus) bolaui: Csuzdi 1996: 358., 
Csuzdi 2000: 60., Csuzdi, Pavlíček & Nevo 2008: 199.  

 
Material examined. HNHM AF/5204 2 ex., 

AF/5206 1 ex. Andranomanelatra. Leg. Blanchart, 
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E. 2005., HNHM AF/5211 4 ex. Bemasoandro. 
Leg. Blanchart, E. 2005. 

 
Previous records. Majunga (Michaelsen 

1897), Andrahomana (Michaelsen 1901), Sakani, 
Tamatave, Ile aux Prunes (Michaelsen 1907). 

Dichogaster (Diplothecodrilus) modiglianii 

(Rosa, 1896) 

Benhamia modiglianii Rosa, 1896: 510. 
Dichogaster modiglianii: Michaelsen 1900: 346., Blakemore 

2002: 113 (for complete synonymy). 
Dichogaster (Diplothecodrilus) modiglianii: Csuzdi 1996: 358., 

Csuzdi 2000: 65. 

 
Material examined. ZMUA-019, 1 ex. Ankara-

fantsika Park. Leg. Razafindrakoto M., 11.12. 
2008. 

 
Remarks. D. (Dt.) modiglianii is a new record 

for the fauna of Madagascar. 
 

Dichogaster (Diplothecodrilus) saliens 

(Beddard, 1893) 

Microdrilus saliens Beddard, 1893a: 683. 
Dichogaster saliens: Michaelsen 1900: 346., Blakemore 
2002: 114 (for complete synonymy).  
Dichogaster (Diplothecodrilus) saliens: Csuzdi 1996: 358.  

 
Material examined. ZMUA-020, 2 ex. Ankara-

fantsika Parc, Antsirabe. Leg. Razafindrakoto, M. 
06.01.2009., HNHM AF/5205 37 ex., AF/5207 5 
ex. Andranomanelatra. Leg. Blanchart, E. 2005., 
HNHM AF/5208 1 ex., AF/5212 7 ex. Bemaso-
andro. Leg. Blanchart, E. 2005. 

 
Remarks. D. (Dt.) saliens is a new record for 

the fauna of Madagascar. 
 

EUDRILIDAE 
 

Eudrilus eugeniae (Kinberg, 1867) 

Lumbricus eugeniae Kinberg, 1967: 98.  
Eudrilus eugeniae: Michaelsen 1900: 402., Michaelsen 1897. 

238., Michaelsen 1907: 48., Blakemore 2008: 451 (for 
complete synonymy). 

 
Material examined. ZMUA-018, 5 ex. 

Antsiradava, Andreba, compost. Leg. Razafindra-
koto M., 26.11.2008., ZMUA-038, 9 ex. Mand-

ritsara, compost. Leg. Razafindrakoto M., 09.11. 
2009., ZMUA-043, 11 ex. Mandritsara, Post 
office. Leg. Razafindrakoto M., 09.11.2009. 

 
Previous records. Nossi-Bé (Michaelsen 

1897), Fénérivo, Tamatave, Sainte Marie (Ambo-
difotra) (Michaelsen 1907). 

 
GLOSSOSCOLECIDAE 

 
Pontoscolex corethrurus Müller, 1857 

Lumbricus corethrurus Müller, 1857: 113. 
Pontoscolex corethrurus: Michaelsen 1897: 250, Michaelsen 

1900: 425., Michaelsen 1901: 205., Michaelsen 1907: 
48., Blakemore 2008: 443 (for complete synonymy). 

 
Material examined. ZMUA-021, 8 ex. Tam-

polo forest. Leg. Razafindrakoto M., 29.10.2008., 
ZMUA-044, 24 ex. Antanimanga, Mandritsara. 
Leg. Razafindrakoto M., 09.11.2009., ZMUA-
048, 8 ex. Ankosihosilava. Bealanana. Leg. Ra-
zafindrakoto M., 05.11.2009. ZMUA-060, 27ex. 
Ankarafantsika park. Leg. Razafindrakoto M., 11. 
12.2008., HNHM AF/5209 4 ex. Bemasoandro. 
Leg. Blanchart, E. 2005. 

 
Previous records. N.-W- Madagascar, Nossi-

Bé (Michaelsen 1897), Andrahomana (Michael-
sen 1901), Sainte Marie (Ambodifotra and Sa-
hasifotra), Fénérivo, Alaotra Lake, (Michaelsen 
1907). 
 

MEGASACOLECIDAE 
 

Amynthas corticis (Kinberg, 1867) 

Perichaeta corticis Kinberg, 1867: 102.  
Perichaeta indica Horst, 1883: Michaelsen 1897: 226. 
Pheretima indica: Michaelsen 1900: 275 (part?).  
Pheretima heterochaeta (Michaelsen, 1891): Michaelsen 1901: 

205., Cognetti 1906: 2., Michaelsen 1907: 44. 
Amynthas corticis: Easton 1982: 726., Blakemore 2008: 273 
(for complete synonymy). 

 
Material examined. ZMUA-002, 7. ex. Anta-

nanivo, Ankarafantsika. Leg. Razafindrakoto M., 
10.12.2008., ZMUA-034, 7 ex. Montsaborymena, 
Leg. Razafindrakoto M., 05.11.2009., ZMUA-
040, 5 ex. Antanimanga, Mandritsara. Leg. Raza-
findrakoto M., 09.11.2009., ZMUA-045, 3 ex. 
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Analakivoho, Bealanana. Leg. Razafindrakoto M., 
06.11.2009.11.06., ZMUA-046, 23 ex. Ankosiho-
silava, Bealanana. Leg. Razafindrakoto M., 05.11. 
2009., ZMUA-047, 15 ex. Mantsaborimena II & 
III. Leg. Razafindrakoto M., 05.11.2009 

 
Previous records. Antananarivo (Michaelsen 

1897), Andrahomana (Michaelsen 1901), Mora-
manga, Ankarahara (Cognetti, 1906); Fianaran-
tsoa, Alaotra-See, Ikongo (Michaelsen 1907). 
 

Amynthas robustus (Perrier, 1872) 

Perichaeta robusta Perrier, 1872: 112. 
Pheretima robusta: Michaelsen 1900: 299., Michaelsen 1907: 

44. 
Amynthas robustus: Sims & Easton 1972: 234., Blakemore 

2008: 314 (for complete synonymy). 
 

Material examined. ZMUA-005 13 ex. Féné-
rive Est, Andreba. Leg. Razafindrakoto M., 26.11. 
2008., ZMUA-055, 13 ex. Andreba., Leg. Raza-
findrakoto M, 26.11.2008, ZMUA-057, 3 ex, 
Ambatosoratra. Leg. Razafindrakoto M., 26.11. 
2008. 

 
Previous record. Sainte Marie (Michaelsen 

1907). 
 

Amynthas rodericensis (Grube, 1879) 

Perichaeta rodericensis Grube, 1879: 554. 
Perichaeta dyeri Beddard, 1892: Michaelsen 1897: 230. 
Pheretima rodericensis: Michaelsen, 1900: 299., Michaelsen 

1907: 44. 
Amynthas rodericensis: Sims & Easton, 1972: 235., 

Blakemore 2008: 318 (for complete synonymy). 

 
Material examined. ZMUA-012 10 ex. 

Tampolo. Leg. Razafindrakoto, M., 28.10.2008., 
ZMUA-036, 8 ex. Tanambe sud, Leg. Razafind-
rakoto, M., 12.03.2010. 

 

Previous records. Nossi-Bé (Michaelsen 
1897), Sainte Marie, Fénérive (Michaelsen 1907). 
 

Lampito mauritii Kinberg, 1867 

Lampito mauritii Kinberg, 1867: 103., Blakemore 2008: 237 
(for complete synonymy) 

Megascolex mauritii: Michaelsen, 1900: 227., Michaelsen 
1897: 225., Michaelsen 1907: 44. 

Megascolex armatus (Beddard, 1883): Michaelsen 1897: 224. 

Material examined. ZMUA-007 5 ex., Anta-
nanivo Ankarafantsika. Leg. Razafindrakoto M., 
10.12.2008., ZMUA-050, 22 ex. Ambodimanga, 
Ankarafantsika. Leg. Razafindrakoto M., 09.12. 
2008., ZMUA-051, 4 ex. Ankarafantsika Park. 
Leg. Razafindrakoto M., 11.12.2008., ZMUA-
052, 5 ex. Tampolo/Bemailaka compost. Leg. 
 
Razafindrakoto M., 10.12.2008., ZMUA-033, 8 
ex. Allée de baobab. Leg. Razafindrakoto M., 
10.02.2010. 

 
Previous records. N.-W. Madagascar (Micha-

elsen 1897), Tamatave (Michaelsen 1907). 
 

Metraphire houlleti (Perrier, 1872) 

Perichaeta houlleti Perrier, 1872: 99., Michaelsen 1897: 234. 
Pheretima houlleti: Michaelsen, 1900: 273., Blakemore 2002: 

201 (for complete synonymy). 

 
Material examined. ZMUA-006, 2 ex. Antana-

nivo, Ankarafantsika. Leg. Razafindrakoto M., 
10.12.2008., ZMUA-037, 4 ex. Antanambe sud. 
Leg. Razafindrakoto M., 12.03.2010. 

Previous record. Nossi-Bé (Michaelsen 1897) 
 

Perionyx excavatus Perrier, 1872 

Perionyx excavatus Perrier, 1872: 126., Michaelsen, 1900: 
208., 43., Blakemore 2002: 133 (for complete 
synonymy). 

Perionyx sp. Michaelsen 1897: 225. 

 
Material examined. ZMUA-022, 1 ex. 

Tampolo village, Leg. Razafindrakoto M., 30.10. 
2008. 

 
Previous records. Farandrana (Michaelsen 

1897); Alaotra-See, Fénérivo, (Michaelsen 1907) 
 

Polypheretima elongata (Perrier, 1972) 

Perichaeta elongata Perrier, 1872: 124.   
Perichaeta biserialis Perrier, 1875: Michaelsen 1897: 226. 
 

Material examined. ZMUA-015, 4 ex Mahava-
nona/Fénérive Est. Leg. Razafindrakoto M., 31. 
10.2008., ZMUA-032, 1 ex. Antatatra. Leg. Raza-
findrakoto M., 06.11.2009., ZMUA-039, 9 ex. 
Mandritsara, compost. Leg. Razafindrakoto M., 
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09.11.2009., ZMUA-041, 18 ex. Antatatra, Mand-
ritsara. Leg. Razafindrakoto M., 08.11.2009., 
ZMUA-042, 27 ex. Mandritsara, post office. Leg. 
Razafindrakoto M., 09.11.2009. 

 
Previous records. Madagascar (Michaelsen, 

1897). 
 

Polypheretima taprobane (Beddard, 1892) 

Perichaeta taprobanae Beddard, 1892: 163.  
Pheretima taprobanae: Michaelsen, 1900: 308., Michaelsen 
1907: 46. 

 

Material examined. ZMUA-017, 1 ex. Tam-
polo forest. Leg. Razafindrakoto, M., 29.10. 2008. 

 
Previous record. Sainte Marie, Sahasifotra 

(Michaelsen 1907). 

 

OCNERODRILIDAE 
 

Nematogenia lacuum (Beddard, 1893) 

Pygmaeodrilus lacuum Beddard, 1893b: 259. 
Nematogenia lacuum: Michaelsen 1900: 376. 

 
Material examined. ZMUA-009, 4 ex. 

Andreba. Leg. Razafindrakoto, M., 26.11.2008. 
 
Remarks. N. lacuum is a new record for the 

fauna of Madagascar. 

 
DISSCUSSION 

 
The separation of Madagascar from Africa 

and the formation of the Mozambique chan-
nel goes back to 170 Mya and the subsequent 
isolation of the island from India took place 
around 80–90 Mya. Since that time Madagas-
car has not been connected to any other land-
masses, which has allowed it to evolve a 
unique flora and fauna. Consequently, Mada-
gascar and the surrounding islands in the 
Indian Ocean constitute one of the 25 bio-
diversity hotspots in the world with extremely 
high endemism rates; 60% of the birds, 90% 

of the mammals, 96% of the reptiles and 90% 
of the flora are endemic in the island. 

 
Among the 33 valid earthworm species re-

ported so far, 18 (55%) seem to be endemic in 
Madagascar and 15 (45%) are introduced, how-
ever there are numerous native acanthodrilid and 
kynotid species waiting for description which 
substantially will increase the rate of endemic 
worms. 
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Enchytraeids (Oligochaeta, Enchytraeidae) from potting compost 

purchasable in the Hungarian retail trade 
 
 

G. BOROS1 

 
 

Abstract. The high humus and organic material content of potting compost is favourable for detritivores such as enchytraeid 
worms. An investigation was carried out to clarify which enchytraeid species can be found in this medium. A really low 
abundance and number of species were found and all of them were well known cosmopolitan species. Consequently, the use of 
these composts probably cannot cause the increase or invasion of new species, in spite of the worm’s special breeding strategies. 
 
 

INTRODUCTION 
 

otting compost, available for purchase in 
flower shops, have a high humus and orga-

nic material content. This is favourable not 
only for plants but detritivores such as spring-
tails (Collembola), millipedes (Diplopoda), wood-
lice (Isopoda) and many terrestrial worms. 
 

Enchytraeids are important representatives 
of the mesofauna. They are widely distributed 
form the tropics to the Polar Regions. Al-
though they are adapted for many habitats, like 
seaside, mosses, decayed wood or rock grass-
lands (Dózsa-Farkas, 2002; Boros, 2007) the 
preference of rich soils is their general trait. 
Due to compost addition they are common in 
cultivable lands: farms, gardens, flowerbeds 
and even they can easily subsist in flowerpots 
due to their small size. This is the reason why 
enchytraeids got their common English name 
i.e. “potworms”. 

 
Hereupon it is not surprising at all, if we 

find them in potting compost bags as well. 
Strangely enough, until now there were no in-
vestigations to clear up what kinds of en-
chytraeid species are living in this medium in 
spite of the fact that usage of compost can con-
tribute to the spread of enchytraeids. Espe-
cially if we take into consideration that 
certain enchytraeid species have special repro-

duction methods, which can facilitate their settle-
ment in new habitats. 

 
These special reproduction methods are par-

thenogenesis (Christensen, 1961), self-fertilization 
(Dózsa-Farkas, 2002) and 8 species in 3 genera 
(Buchholzia, Cognettia, Enchytraeus) can mul-
tiply by fragmentation in rotation with sexual re-
production. This phenomenon was first recorded 
by Bell (1959) and since then different fragment-
ing strategies were observed. Enchytraeus bige-
minus Nielsen & Christensen, 1963 reaches sexual 
maturity when its population density is low 
(Christensen, 1973). Oppositely, E. dudichi Dó-
zsa-Farkas, 1995, reproduces asexually by frag-
mentation, and when the density is high enough 
the worms become mature and turn to zoogamy 
(Dózsa-Farkas, 1995). In the case of E. variatus 
Bouguenec & Giani, 1987 only juveniles are able 
to fragment, mature specimens breed sexually 
(Bouguenec & Giani, 1989). 

 
It is easy to see the benefits of these reproduc-

tive strategies. If environmental factors do not 
change massively, populations adapted to any 
given circumstances have an advantage. However, 
worms moving to a new habitat can be much more 
effectual with exponential fragmenting. The do-
minance of parthenogenetic populations over 
those with sexual reproduction was proved on 
several occasions. (Christensen et al., 1978, 
1992). 
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MATERIAL AND METHODS 

 
Soil samples were taken from 40 or 50 kg 

sacks of potting compost available for pur-
chase in flower shops. Manufacturer compa-
nies and brands were selected from all over the 
country (Fig 1). 

Compost usually is made by riddling, mi-
xing and grinding followed by cleaning to era-
dicate metallic pollution, weed seeds and 
parasites. The processes can change a little in 
every company but the main steps are the 
same. Brands are different in the ratio of the 
ingredients but all of them made from various 
peats, soil, decomposed plant waste, clay and 
sand (Table 1). Primary materials are mainly 
obtained from Hungary but in a few cases 
peats are imported from Baltic countries (e.g. 
Leier Ltd., Specialmix Ltd.).  

Examined companies and brands are listed 
below with the name of the localities in italics.  

Garri Ltd., Pomáz-Kiskovácsi 

The company is approximately 10 km north 
of Budapest, at the foot of the Pilis Mountains. 
The whole manufacturing process is automa-
tized and controlled by computers. The annual 
volume is 20.000 m3 of soil compound. 

 
Leier Hungary Ltd., Jánosháza 

Fairly versatile company, which produce 
numerous products: especially building mate-
rials but also potting compost. The industrial 
unit is approx. 150 km west-southwest from 
Budapest and 40 km north of Lake Balaton. It 
is the largest factory in western Hungary, 
produces 1.5 million bags of potting compost 
per year. 

 
Biopakk Ltd., Seregélyes 

The factory is about 55 km southwest of 
Budapest. Their production is approximately 
20.000 m3 of potting compost per year. 

 
Florimo Ltd., Kecel 
The company is 110 km south-southeast of 

the capital. The annual production is more than 
70.000 m3 potting compost. 

Specialmix Ltd., Gödöllő 

The company is in the suburbs of Gödöllő, 25 
km northeast from Budapest. Their production is 
approximately 30.000 m3 of potting compost per 
year. 

 
Enchytraeid worms were extracted from the 

soil by the wet funnel method (O’Connor, 1962). 
Living specimens and whole mounted specimens 
were examined and measured with a Zeiss Axi-
oImager A2 microscope using DIC (Differential 
Interference Contrast) illumination. Important 
characters were recorded, drawn and photogra-
phed with AxioCam MRc5 digital camera and 
Axio Vision 4.7 Software. For preparation of 
whole mounts, specimens were anaesthetised in 
ascending concentration of ethanol than fixed in 
70 % ethanol. Specimens were stained with borax-
carmine and embedded in euparal. 
 

RESULTS 

 
The abundance and number of species were 

both very low, altogether 6 species from 3 genera 
were found. Worms were aggregated in the 
samples: for the most part there were no animals, 
but in some instances a few dozen could have 
been found in a handful of compost. Juvenile 
Enchytraeus species were found in relatively high 
numbers. Lack of reproductive organs made it 
impossible to identify these worms so all these 
specimens were indicated as Enchytraeus juve-
niles. 
 

Species found 

 
Garri Ltd. 

Enchytraeus buchholzi Vejdovskỳ, 1879 
Enchytraeus juveniles 
Fridericia bulboides Nielsen & Christensen, 1959 
 

Leier Ltd.  

Enchytraeus juveniles 
 

Biopakk Ltd.  

Enchytraeus buchholzi Vejdovskỳ, 1879 
Enchytraeus lacteus Nielsen & Christensen, 1961 
Enchytraeus juveniles 
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Figure 1. Seats of the compost manufacturing companies investigated in the study 

 
Florimo Ltd. 

Enchytraeus bigeminus Nielsen & Christensen, 
1963 

Enchytraeus juveniles 
Henlea ventriculosa (d’Udekem, 1854) 
 

Specialmix Ltd.  

Enchytraeus bigeminus Nielsen & Christensen, 
1963 

Enchytraeus lacteus Nielsen & Christensen, 
1961 

Enchytraeus juveniles 
Henlea ventriculosa (d’Udekem, 1854) 
Fridericia composti Schmelz, 2003 
 

DISCUSSION 

 
According to expectations, there was a low 

abundance and number of species in the sam-
ples. Reasons for this could be the relatively 
pure basic materials and also the storage 
methods. Most of the compost sacks are kept 
in the open air, exposed to frost or strong 
sunshine that can lead to extremely high tem-

peratures in the plastic bags. The species found 
were essentially cosmopolites, small sized (under 
1 cm) and undemanding worms, so they can sur-
vive even in very harsh environment. 

 
Usage of these composts in the gardens can 

result in the colonisation of new enchytraeid 
worms. These worms can settle down and inte-
mittently infest due to, for example, their effective 
asexual multiplying strategies. In spite of this the 
invasion of incoming species is unlikely since the 
species found in potting compost were all cosmo-
politans and are probably present in most gardens 
anyway. Furthermore, enchytraeids are detritivore 
animals so the presence of newcomers is not 
harmful for plants, but explicitly useful since their 
activity increases the nutritive material content of 
soil. 
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Table 1. Ingredients and pH of the different investigated potting composts 

Name of Company / Seat Ingredients of potting compost pH 

Garri / Pomáz-Kiskovácsi • peat (from Pötréte, Hungary) 
• sand 
• humus 
• artificial additives 

6,5–7,0 

Leier / Jánosháza • peat (from Lithuania) 
• composted bark and/or plant waste 
• clay 
• artificial fertilizer 

No data 

Biopakk / Seregélyes • peat (both from Hungary and Lithuania) 
• decomposed manure 
• dried manure 
• sand 
• alginite 

6,5–7,5 

Florimo / Kecel • Sphagnum-peat 
• moor-peat 
• bio humus 
• clay 
• river-sand 

6,5–7,0 

Specialmix / Gödöllő • white peat (from Baltic region) 
• alginite 
• composted bark 
• mineral mix 
• artificial fertilizer 

6,0–7,0 
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Hemipteroseius adleri Costa, 1968 collected on red firebug: 

the first record of the family Otopheidomenidae Treat, 1955 
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Abstract. The parasitic mite Hemipteroseius adleri Costa, 1968 was collected on red firebug, Pyrrhocoris apterus (Linnaeus, 
1758) for the first time in Hungary. Short description and drawings of the specimens are presented. 

 

 

INTRODUCTION 

 
he family Otopheidomenidae Treat, 1955 is a 
characteristic group of phytoseioid mites. All 

stages of its species are parasites of insects in the 
tropical and temperate regions throughout the 
world (Lindquist et al., 2009). The family is di-
vided into three subfamilies on the basis of the 
host preferences: Otopheidomeninae Treat, 1955 
species are parasites of butterflies and moths, 
Treatiinae Wainstein, 1972 species are parasites 
of heteropterans and Katydiseiinae Fain & Luko-
schus, 1983 are mainly parasites of termites (Le-
wandowski & Szafranek, 2005).  
 

The genus Hemipteroseius Evans, 1963 be-
longs to the subfamily Treatiinae, species of this 
genus are distributed in Central America, Central 
Africa, India, Oceania, Middle East and Europe 
(Lewandowski & Szafranek, 2005). Only one spe-
cies of them (Hemipteroseius adleri Costa, 1968) 
is known from Europe (Poland and Lithuania (Le-
wandowski & Szafranek, 2005, Chmielewski 
2006) and from the Middle East (Israel) (Costa 
1968). This species is associated to a very com-
mon bug species, the red firebug [Pyrrhocoris 
apterus (Linnaeus, 1758)]. 
 

MATERIAL AND METHODS 

 
Specimens were cleared in lactic acid, mount-

ed in lactic acid and gelatin mixture and stored on  
 

 
slides. Drawings were made with the aid of a 
drawing tube. Specimens examined are deposited 
in the Collections of Soil Zoology of the Hungari-
an Natural History Museum. Measurements are 
given in micrometers (µm), width of idiosoma 
was taken at the level of the coxae IV.  
 

RESULTS 

 
Hemipteroseius adleri Costa, 1968 

(Figs. 1–7) 

 

Hemipterus adleri Costa 1968: 1–10. Figs 1–13. 

Hemipteroseius adleri: Lewandowski & Szafranek 2005: 
251–257; Chmielewski 2006: 157-161, Figs. 1–4. 

Material examined. Two females. Hungary, 
Debrecen, Egyetem tér, from red firebugs, leg. 
Enikő Gyuris, 05.V.2010. 

Short description. Idiosoma oval, approxima-
tely 380–390 µm long and 230–235 µm wide. 

Dorsal idiosoma (Fig. 1). Holodorsal shield 
divided into podonotal and opistonotal plates. Po-
donotal plate with nine pairs of needle-like setae 
(cca. 20–25 µm) and one pair of lateral incisions. 
Opistonotal plate with one pair of very short setae 
(J5, cca. 4–5 µm), one pair of very long setae (S5) 
(45–50 µm) with bulbiform tip (Fig. 2) and with 
other three setae cca. 20–25 µm (one seta lack-
ing).  

T 
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Figures 1–7. Hemipteroseius adleri Costa, 1968, female. 1 = Dorsal plates, 2 = S5 seta, 3 = intercoxal region, 4 = anal shield, 

5 = peritreme, 6 = spermatheca, 7 = ventral view of gnathosoma. (Scale bar: a: 100 mµ, b: 50 µm) 

 
Ventral idiosoma (Fig 3–4). Sternal shield 

bearing only one pair of setae, two other pairs of 
setae placed on membranous cuticle near coxae II. 
Genital shield hatchet shaped, with one pair of se-
tae. Shape of anal shield oval, with one pair of 
setae near  anterior margin  and one pair of adanal  

setae and one postanal seta. Peritremes short (Fig. 
5). Investigated part of spermatheca rounded (Fig. 
6) it opens between coxae III and IV.  

Gnathosoma (Fig. 7). Hypostomal setae smooth. 
Movable digit of chelicerae bidentate.  
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DISSCUSSION 

 
In the description of the species, Sellnick 

(1968) mentioned the variations of the dorsal 
chaetotaxy. Additional setae or lacking setae can 
often be observed on the opistonotal plate, hence 
the lacking opisthonotal setae of our specimens is 
not an extraordinary phenomenon of this species. 

Hemipteroseius adleri have previously been 
recorded only from Israel, Poland and Lithuania. 
However, H. adleri is perhaps distributed in all 
the regions where its host species occurs. 

Chmielewski (2006) mentioned the number of 
the live parasite mites per host insect varied from 
single adults to several dozen. In addition, Lewan-
dowski and Szafranek (2005) gave the maximum 
number of found specimens on a host (124 indi-
viduals). We found only two specimens on a 
firebug, but according to our assumption more 
mite specimens can be found on other host spe-
cimens. The parasitic mites were located on the 
abdomen, under the wings, mostly near the wing 
base and anterior abdominal tergites; Chmielew-
ski (2006) named it as “acarinarium” (our spe-
cimens were found on the same area of the host’s 
body). Lewandowski and Szafranek (2005) found 
the mite specimens on the same locations, but 

they recorded some females also from the ventral 
side of thorax.  
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