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Abstract. In the present study results of the recent earthworm collecting trip to Crete are presented. 16 species
and subspecies were recorded, of which eight (Allolobophora chlorotica chlorotica, Aporrectodea georgii, Ap. rosea,
Dendrobaena byblica olympiaca, D. pantaleonis, Eisenia ebneri, E. fetida and Murchieona minuscula) proved to be
new for the fauna of Crete. With those records, the number of known species from the island increases to 20,
while the presence of two species in Crete remained in question. All the earlier studies on the Cretan
earthworm fauna are reviewed, short remarks are given to the previously recorded uncertain species and
occurrences. Biogeographical evaluation of the earthworm fauna revealed that the island is dominated by
peregrine species (38.1-47.6%), real endemism is not seen nevertheless only two narrower Balkanic endemic

species (D. byblica olympiaca, E. ebneri) exist in Crete.
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Introduction

Covering an area of 8,336 km? Crete is the fifth
largest island in the Mediterranean. It lies 95 km
from mainland Greece, 179 km from the continent
of Asia, 284 km from the continent of Africa and
separates the Aegean from and the Libyan Sea.
Crete has three main mountain massifs: the west-
ern part is dominated by Lefka Ori, and Dikti ex-
tending to the east, and Psiloritis, which rises in
central Crete and at 2,456 m is the highest peak on
the island. The climate is mainly Mediterranean,
the southern coast falls within the North African
climatic zone.

Regarding its tectonic history, Crete was part
of the Aegeid plate, until the first transgression of
the Mediterranean Sea into the Aegean area in the
Tortonian (~11 Mya) (Steininger & Rogl 1984).
During the Messinian Salinity Crisis (MSC) (5.96-
5.33 Mya), the Mediterranean Sea dried up and
created an opportunity for the reconnection of
Crete to the Peloponnese, while it remained iso-
lated by saline deserts and saline lakes from the
rest of the Aegean region. Crete became com-
pletely isolated following the MSC period (Pou-
lakakis et al. 2014).

There has been little research on earthworm
fauna of Crete , so far there have been only four
studies of the island. It was Michaelsen (1902) who
first published data from Crete and altogether he
recorded five species, namely Eiseniella tetraedra f.
typica [=Eiseniella tetraedra), Eisenia veneta f. typica

[=Dendrobaena veneta)], Dendrobaena ganglbaueri var.
byblica [=Dendrobaena byblica], Eophila patriarchalis
[=Helodrilus patriarchalis] and Octolasium com-
planatum [=Octodrilus complanatus]. After his work,
Cognetti (1906) increased the species number by
indicating the presence of Helodrilus (Allolobophora)
caliginosus [=Aporrectodea caliginosa], Helodrilus
(Dendrobaena)  ganglbaueri
[=Fitzingeria annectens] and Eisenia veneta var. hi-
bernica [=Dendrobaena hortensis]. The third paper
was written by Cernosvitov (1934), who recorded
Eisenia alpina f. typica [=Dendrobaena alpina alpina]
and described Eiseniella tetraedra mut. intermedia
[=Eiseniella tetraedra] from the island. First organ-
ized earthworm collecting trip to the island was
did not take place until 2013, when nine species
were recorded (Szederjesi 2015), of which three
(Ap. jassyensis, Lumbricus rubellus and Microscolex
dubius) proved to be new for the island’s fauna.
When these data are included, the number of valid
earthworm species recorded from Crete increased
to 12.

The aim of this paper is to present the results
of the recent collecting trip to Crete with notes on
some species and to give a review of the bio-
geographical aspects of the earthworm fauna on
the island.

var. annectens

Material and methods

Earthworm collecting was performed using the diluted
formaldehyde method (Raw 1959), complemented with
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digging and searching under stones and the bark of fallen
logs. The specimens were killed and fixed in 96% ethanol,
then transferred into 75% ethanol and deposited in the
earthworm collection of the Hungarian Natural History
Museum (HNHM). Species with taxonomic significance
were placed in 96% ethanol for later molecular studies.
Sampling localities in Crete are shown in Figure 1 and
Table 1, the site numbers in the text are indicated in ital-
ics.

Figure 1. Collecting sites in Crete.

Biogeographical evaluation was given following
Csuzdi & Zicsi (2003), Csuzdi et al. (2011) and Pavlicek &
Csuzdi (2016).

Results

Family Lumbricidae Rafinesque-Schmaltz, 1815
Allolobophora chlorotica chlorotica (Savigny,
1826)

Enterion chloroticum Savigny, 1826: 182.
Allolobophora chlorotica chlorotica: Csuzdi & Zicsi
2003: 50 (for complete synonymy).

New data: HNHM/17007 1 ex., No. 15.
HNHM/17041 1 ex., No. 9.

Remark. A. chlorotica is new for the fauna of
Crete. This peregrine species is widely introduced
extratropically all over the world, so it's presence
on the island was expectable.

Aporrectodea caliginosa trapezoides (Duges,
1828)

Lumbricus trapezoides Duges, 1828: 289.

?Helodrilus  (Allolobophora)  caliginosus: Cognetti
1906: 6.

Aporrectodea caliginosa: Szederjesi 2015: 144.
Aporrectodea (Aporrectodea) caliginosa trapezoides:
Mrsié 1991: 328 (for complete synonymy).

New data: HNHM/16989 1 ex, HNHM /16994
3 ex, No. 13. HNHM/16990 3 ex., No. 1I1.
HNHM/16887 3 ex., No. 12. HNHM/17005 1 ex.,
No. 5. HNHM/17008 2 ex., No. 10. HNHM/17013
1 ex, No. 16. HNHM/17016 6 ex., No. 4.
HNHM/17018 1 ex., HNHM/17038 4 ex., No. 21.
HNHM/17026 1 ex., No. 6.

Previous occurrences in Crete: Neapoli?
(Cognetti 1906), Ida Mts, Zakros, Loutraki, Orino,
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Agios Georgios, Omalos (Szederjesi 2015).

Remark. Re-examination of the previously re-
corded specimens (Szederjesi 2015) proved that all
of them belong to the trapezoides subspecies. Un-
fortunately, we have not got much information on
Cognetti’s specimens to decide unambiguously,
the only mentioned character is tubercula puberta-
tis stretching on 31-33.

Aporrectodea georgii (Michaelsen, 1890)
Allolobophora georgii Michaelsen, 1890: 3.
Aporrectodea georgii: Szederjesi & Csuzdi 2012a: 30.

New data: HNHM /17034 2 ex., No. 15.

Remark. Ap. georgii is new for the fauna of
Crete.

Aporrectodea rosea (Savigny, 1826)

Enterion roseum Savigny, 1826: 182.

Aporrectodea rosea: Csuzdi & Zicsi 2003: 92 (for
complete synonymy).

New data: HNHM/17006 1 ex., No. 15.

Remark. This peregrine species has not been
recorded from Crete previously.

Dendrobaena byblica byblica (Rosa, 1893)
Allolobophora byblica Rosa, 1893: 4-5.

Helodrilus (Dendrobaena) ganglbaueri var. byblica:
Michaelsen 1902: 45.

Helodrilus (Dendrobaena) gangbaueri var. annectens:
Cognetti 1906: 7.

Dendrobaena byblica byblica: Szederjesi 2015: 145.

New data: HNHM/17035 1 ex., No. 15.
HNHM/17036 2 ex., No. 14.

Previous occurrences in Crete: Rethymno,
Agia Roumeli, Nerokouros (Michaelsen 1902),
Neapoli (Cognetti 1906), Agii Deka, Agios Ioannis,
Moni Veni, Kakopetros, Zakros, Mirthios (Szeder-
jesi 2015).

Remark. Cognetti (1906) recorded the presence
of Fitzingeria annectens from Crete. This is a Carpa-
thian endemic species (Csuzdi et al. 2011), living
solely in Transylvania and in the Southern Carpa-
thians (Szederjesi et al. 2014). It has been regarded
as a synonym of D. byblica until Zicsi & Pop (1984)
reinstated it with regard to the backward shifted
male pore, which is a typical characteristic of the
Fitzingeria species. Re-examination of Cognetti’s
specimens (V5016) in the Natural History Mu-
seum, Vienna revealed that they are actually D.
byblica byblica.

Dendrobaena byblica olympiaca (Michaelsen,
1902) (Fig. 2)
Dendrobaena  ganglbaueri
1902: 47.

Dendorbaena byblica olympiaca: Szederjesi 2015: 145.

New data: HNHM /17015 6 ex., No. 16.

olympiaca Michaelsen,
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Table 1. List of collecting localities in Crete.
Number | Site description
1 Strovles, NW of the village, streamside with Platanus and olive trees, 35°22.491'N, 23°39.797’S, 392 m,
04.04.2015., leg. L. Danyi
2 Asfendiles, W of the village, rocky pasture with shrubs, 35°15.731'N, 23°43.710°S, 555 m, 03.04.2015., leg.
L. Danyi
3 Kombanos, W of the village, group of springs and stream with Platanus and olive trees, 35°18.772'N,
23°47.586S, 396 m, 03.04.2015., leg. L. Danyi
4 Seliniotikos Giros, at a temporary pond on the Omalos Plateau, pasture, 35°19.510'N, 23°53.473’S, 1060 m,
02.04.2015., leg. L. Danyi
5 Omalos, valley before the Samaria Gorge, pasture with Acer trees, 35°18.779'N, 23°54.924’S, 1194 m,
02.04.2015., leg. L. Danyi
6 Omalos, under the Kalergi Refugee, forest of Qerqus coccifera, Q. aegiops and Acer, 35°19.106'N,
23°55.242'S, 1229 m, 03.04.2015., leg. L. Danyi
7 Omalos, Omalos Plateau, E of the village, pasture with Acer trees, 35°19.739'N, 23°54.710’S, 1086 m,
02.04.2015., leg. L. Danyi
8 Theriso, Theriso Gorge, Ceratonia siliqua and Platanus forest along a dry streambed, 35°25.889'N,
23°59.408'S, 421 m, 02.04.2015., leg. L. Danyi
9 Garipa, Theriso Gorge, Platanus forest along a stream, 35°28.184'N, 23°59.251’S, 110 m, 02.04.2015., leg. L.
Danyi
10 Piso Moni Preveli, Preveli Gorge, palm forest, 35°9.207'N, 24°28.419'S, 15 m, 01.04.201.5, leg. L. Danyi
11 Anogia, above the Nida Plateau, shrubland with Quercus coccifera and Acer, 35°12.350'N, 24°50.120°S,
1368 m, 05.04.2015., leg. L. Dényi, S. Simaiakis
12 Anogia, Nida Plateau, pasture, 35° 12.349'N, 24° 50.235’S, 1350 m, 05.04.2015., leg. L. Danyi, S. Simaiakis
13 Anogia, NE to the Nida Plateau, open forest of Acer and Quercus coccifera, 35°13.670'N, 24°52.710°S, 1424
m, 05.04.2015., leg. L. Danyi, S. Simaiakis
14 Spilia, SW of Agia Eirini church, gorge with stream and platan trees, 35°16.848'N, 25°9.891'S, 133 m,
27.03.2015., leg. L. Danyi, S. Simaiakis
15 Skalani, Karteros Gorge, streamshore and frigana, 35°16.662'N, 25°12.275’S, 71 m, 27.03.2015., leg. L.
Dényi, S. Simaiakis
16 Platanias, Kofinas Peak, stony pasture with shrubs, 34°57.908'N, 25°5.612'S, 1080 m, 31.03.2015., leg. L.
Daényi
17 Kaminaki, before the pass to Katofigi, pasture with Quercus coccifera and Acer sp., 35°7.880'N, 25°26.788'S,
1207 m, 28.03.2015., leg. L. Danyi
18 Ag. Konstantinos, NE of the village, open Quercus coccifera forest, 35°10.627'N, 25°30.517’S, 847 m,
28.03.2015., leg. L. Danyi
19 Katharon, before (NE of) the Plateau, very old Quercus coccifera forest, 35°9.200'N, 25°35.293’S, 1058 m,
29.03.2015, leg. L. Déanyi
20 Kritsa, in direction to the Katharon Plateau, pasture with shrubs and a temporary pond, 35°9.472'N,
25°37.087'S, 788 m, 29.03.2015., leg. L. Danyi
21 Males, E of the village, machia with large pine trees, 35°4.824'N, 25°35.703’S, 586 m, 31.03.2015., leg. L.
Danyi
22 Loutraki Kato Simis, at a gorge NW of the village, Quercus coccifera at the edge of an olive plantation,
35°1.501'N, 25°31.844’S, 415 m, 31.03.2015., leg. L. Danyi
23 Thripti, S of the village, very old pine forest, 35°4.928'N, 25°51.556'S, 786 m, 29.03.2015., leg. L. Danyi
24 Exo Mouliana, Richti Gorge, around the Rechtis Waterfall with Platanus trees, 35°11.114'N, 25°59.190'S,
141 m, 30.03.2015., leg. L. Danyi
25 Toplou, W of the village, dry, stony shrubland pasture, 35°13.215'N, 26°12.338’S, 157 m, 30.03.2015., leg.
L. Danyi
26 Toplou, W of the village, small gorge with Quercus coccifera and Ceratonia siliqua, 35°13.250'N, 26°12.727'S,
160 m, 30.03.2015., leg. L. Danyi
Remark. New for the fauna of Crete. No. 9.
Dendrobaena hortensis (Michaelsen, 1890) Previous occurrences in Crete: Neapoli
Allolobophora subrubicunda var. hortensis Michaelsen, (Cognetti 1906), Ida Mts, Loutraki (Szederjesi
1890: 15. 2015).
Eisenia veneta var. hibernica: Cognetti 1906: 5. Dendrobaena pantaleonis (Chinaglia, 1913)
Dendrobaena hortensis: Szederjesi 2015: 146. Helodrilus (Bimastus) pantaleonis Chinaglia, 1913: 5.

New data: HNHM/17033 7 ex., No. 15. Dendrobaena pantaleonis: Pavlicek & Csuzdi 2016:
HNHM/17037 6 ex., No. 14. HNHM/17040 3 ex., 11.
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Figure 2. Ventrolateral view of the clitellar region of Den-
drobaena byblica olympiaca. cl = clitellum, tb = tubercle,
gp = genital papillae, mp = male pore.

New data: HNHM/17000 1 ex., No. 3.
HNHM/17003 1 ex., No. 1. HNHM/17023 4 ex.,
No. 8. HNHM /17042 1 ex., No. 9.

Remark. This is the first record of D. pan-
taleonis from Crete.

Dendrobaena veneta veneta (Rosa, 1886)
Allolobphora veneta Rosa, 1886: 674.

Eisenia veneta forma typica: Michaelsen 1902: 39.
?Eisenia alpina f. typica: Cernosvitov 1934: 18.
Dendrobaena veneta veneta: Szederjesi & Csuzdi
2012a: 34.

Dendrobaena veneta: Szederjesi 2015: 147.

New data: HNHM /16988 8 ex, HNHM/16995
1 ex., No. 13. HNHM/16991 8 ex., No. 11.
HNHM/16996 10 ex., No. 12. HNHM/17011 1 ex.,
No. 22. HNHM/17014 2 ex., No. 16. HNHM/17019
2 ex., No. 21. HNHM/17021 1 ex, No. 7.
HNHM/17022 1 ex., No. 8. HNHM/17025 3 ex.,
No. 6. HNHM/17027 2 ex., No. 26. HNHM/17028
2 ex., No. 25. HNHM/17029 2 ex., No. 18.
HNHM/17030 15 ex., No. 17. HNHM/17032 1 ex.,
No. 15. HNHM/17043 6 ex., HNHM/17044 6 ex.,
No. 20.

Previous occurrences in Crete: Dafnes
(Michaelsen 1902), Psiloritis Mts? (Cernosvitov
1934), Agii Deka, Ida Mts, Samaria, Pinakiano
(Szederjesi 2015).

Remarks. Both the typical striped and the
slightly red-pigmented specimens occured in our
material.

Cernosvitov  (1934) recorded Dendrobaena
alpina from Crete. He examined 10 specimens and
observed some differences from those he studied
earlier from Romania. The red-violet pigmenta-
tion, length (40-68 mm) and diameter (4-5 mm),
the setal ratio, papillae on segment 11 ab-cd, the
large male pore and the position of the clitellum
(25-33) makes them very similar to our D. veneta
specimens collected from Crete. He also noticed a
slight variance in the position of the tubercles (30-
31, %32, 32) just like in case of our specimens (30-
31, %232). Unfortunately, he did not mention the
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position of the last hearts and the pres-
ence/absence of calciferous diverticula, thus we
can not decide unequivocally whether his speci-
mens were D. alpina or D. veneta.

Eisenia ebneri (Michaelsen, 1914) (Fig. 3)
Helodrilus (Eisenia) venetus ebneri Michaelsen, 1914:
8-9.

Eisenia ebneri: Szederjesi & Csuzdi 2012a: 35.

New data: HNHM/16998 5 ex., No. 2.
HNHM/17020 1 ex., No. 7. HNHM/17024 1 ex.,
No. 6.

Remark. E. ebneri is found solely in Greece and
new for the fauna of Crete.

mp cl

gp tb

Figure 3. Ventrolateral view of the clitellar region of Eis-
enia ebneri. cl = clitellum, tb = tubercle, gp = genital pa-
pillae, mp = male pore.

Eisenia fetida (Savigny, 1826)
Enterion fetidum Savigny, 1826: 182.
Eisenia fetida: Szederjesi & Csuzdi 2012a: 35.

New data: HNHM /17001 1 ex., No. 3.

Remark. This peregrine species hasn’t been re-
corded so far from Crete.

Eiseniella tetraedra (Savigny, 1826)

Enterion tetraedrum Savigny, 1826: 184.

Eiseniella tetraedra f. typica: Michaelsen 1902: 3§;
Cernosvitov 1934: 17.

Eiseniella tetraedra (typica): Cognetti 1906: 3.
Eiseniella tetraedra mut. intermedia: Cernosvitov
1934:17.

Eiseniella tetraedra: Szederjesi 2015: 147.

New data: HNHM/16992 1 ex., No. 11.
HNHM/17039 2 ex., No. 24.

Previous occurrences in Crete: Rethymno
(Michaelsen 1902), Neapoli (Cognetti 1906), Knos-
s0s (Cernosvitov 1934), Agii Deka, Agios loannis,
Ida Mts, Sisarcha, Skafi (Szederjesi 2015).
Lumbricus rubellus Hoff meister, 1843
Lumbricus rubellus Hoffmeister, 1843: 187. Szeder-
jesi 2015: 148.

New data: HNHM /17002 7 ex., No. 1.

Previous occurrences in Crete: Kakopetros
(Szederjesi 2015).

Murchieona minuscula (Rosa, 1905)
Allolobophora minuscula Rosa, 1905: 38.
Murchieona minuscula: Mrsi¢ 1991: 535 (for com-
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plete synonymy).

New data: HNHM /17031 1 ex., No. 19.

Remark. New for the fauna of Crete.

Murchieona is a peculiar earthworm genus
separated from Allolobophora by Gates (1978),
based on the morphology of the calciferous glands
and the nephridial bladders. Because of the high
similarity, M. muldali has long been regarded as a
synonym of M. minuscula, until Zicsi & Csuzdi
(1999) reinstated this species on the basis of the
position of the clitellum (26-32 vs. 27-33) and the
different distributional patterns (Csuzdi & Pav-
licek 2002).

Octodrilus complanatus (Duges, 1828)

Lumbricus complanatus Duges, 1828: 289.
Octolasium complanatum: Michaelsen 1902: 51.
Cognetti 1906: 17.

Octodrilus complanatus: Szederjesi 2015: 148.

New data: HNHM/16993 1 ex., No. 13.
HNHM/16999 3 ex., No. 3. HNHM/17004 1 ex.,
No. 5. HNHM/17009 1 ex., No. 10. HNHM/17010
1 ex., No. 22. HNHM/17012 1 ex., No. 16.
HNHM/17017 1 ex., No. 21. HNHM/17045 1 ex.,
No. 23.

Previous occurrences in Crete: Omalos, Re-
thymno, Chania, Dafnes, Aselakia, Askifou Pla-
teau, Tsikalaria, Vizari (Michaelsen 1902),
Kristallenia (Cognetti 1906), Axos, Agii Deka,
Sisarcha, Moni Veni, Apostoli, Goulediana,
Katharo (Szederjesi 2015).

Family Acanthodrilidae Claus, 1880
Microscolex dubius (Fletcher, 1887)
Eudrilus dubius Fletcher, 1887: 378.
Microscolex dubius: Szederjesi 2015: 149.

New data: HNHM/AF5645 2 ex., No. 10.
HNHM/AF5646 4 ex., No. 9. HNHM/AF5647 3
ex., No. 3.

Previous occurrences in Crete: Krasi, Sougia
(Szederjesi 2015).

Discussion

With the new data, the earthworm fauna of Crete
comprises 20 species, while the presence of two
species is in question (Table 2). Among them, 8-10
species (38.1-47.6%) are introduced peregrine (Fig.
4). A. chlorotica chlorotica and Aporrectodea rosea are
probably the most widespread earthworm species
throughout in the world. Eis. fetraedra is also
widely introduced all over the world (Csuzdi &
Zicsi 2003) and, as a limicolous species it prefers
damp habitats and is usually found on the banks
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of streams and riversides. There is no specific in-
formation about the presence of Ap. caliginosa ca-
liginosa in Crete, but in any event it seems that the
subspecies Ap. caliginosa trapezoides is more com-
mon in the Mediterranean region (see Remarks
and Fernandez et al. 2011). E. fetida is probably
originated from the Caucasus and the forest-
steppe zone of Russia (Perel 1997); however, as it
is now used for vermicomposting, it has become
widely introduced in Europe and North America
(Csuzdi & Zicsi 2003). The situation is similar with
D. hortensis: its origin is unknown, but as a manure
worm it is now found all over in Europe, mainly
in composts. L. rubellus is also widespread ex-
tratropically, prefering moist habitats with rich
organic material (Csuzdi & Zicsi 2003). M. dubius -
the only species in Crete that belongs to the family
Acanthodrilidae - is probably of South American
origin, but now it is found in warmer regions all
over the world (Blakemore 2008).

Among the native species, three show Circum-
Mediterranean distribution. From these presuma-
bly the taxonomically vague D. byblica possesses
the widest range. This species has similar habitat
preference to Eis. tetraedra. The large-bodied anecic
Oc. complanatus is present from North Africa and
Spain through the countries of southern Europe
and Cyprus to Turkey and the Levantine region
(Pavli¢ek & Csuzdi 2016). The finding of this spe-
cies on the sandy shores of Greece (Szederjesi &
Csuzdi 2012a) implies a certain degree of salt tol-
erance. If this suggestion is correct, not only in the
case of the specimens but also in the case of their
cocoons, it can well explain the wide range of Oc.
complanatus throughout the Mediterranean, how-
ever, further investigations are needed. M. minus-
cula is known from Italy, Croatia, continental
Greece, Israel (Csuzdi & Pavlicek 2002), Turkey
(Pavlicek et al. 2009), Cyprus (Pavlicek & Csuzdi
2016) and now from Crete. This tiny species (20-22
mm) is usually found stucked into small soil parti-
cles; as a result, it is clearly possible that human
activity can also take part in its distribution.

Two species appear to be narrower Balkanic
endemisms. Both D. byblica olympiaca and E. ebneri
are known only from the southern part of conti-
nental Greece and Crete, D. byblica olympiaca was
also found in Naxos (Szederjesi 2015).

The Atlanto-Mediterranean Ap. georgii has a
wide range that covers the whole of Southern
Europe, but having been introduced it can be
found in other parts of the world too (Csuzdi &
Zicsi 2003). The Trans-Aegean distribution type is
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Table 2. List of earthworm species known from Crete, their distribution and ecological types.
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Species Distribution type ]CE:t(;l ;);g;;al
Allolobophora chlorotica chlorotica (Savigny, 1826) Peregrine Endogeic
Aporrectodea caliginosa trapezoides (Duges, 1828) Peregrine Endogeic
Aporrectodea georgii (Michaelsen, 1890) Atlanto-Mediterranean Endogeic
Aporrectodea jassyensis (Michaelsen, 1891) Trans-Aegean Endogeic
Aporrectodea rosea (Savigny, 1826) Peregrine Endogeic
Dendrobaena byblica byblica (Rosa, 1893) Circum-Mediterranean Endogeic
Dendrobaena byblica olympiaca (Michaelsen, 1902)  Balkanic endemism Endogeic
Dendrobaena hortensis (Michaelsen, 1890) Peregrine Epigeic
Dendrobaena pantaleonis (Chinaglia, 1913) South Alpine-East Mediterranean Endogeic
Dendrobaena veneta veneta (Rosa, 1886) Caucasian-East Mediterranean/Peregrine ~ Epigeic
Eisenia ebneri (Michaelsen, 1914) Balkanic endemism Endogeic
Eisenia fetida (Savigny, 1826) Peregrine Epigeic
Eiseniella tetraedra (Savigny, 1826) Peregrine Endogeic
Helodrilus patriarchalis (Rosa, 1893) Caucasian-East Mediterranean Endogeic
Lumbricus rubellus Hoffmeister, 1843 Peregrine Epigeic
Murchieona minuscula (Rosa, 1905) Circum-Mediterranean Endogeic
Octodrilus complanatus (Duges, 1828) Circum-Mediterranean Anecic
Microscloex dubius (Fletcher, 1887) Peregrine Endogeic
?Aporrectodea caliginosa caliginosa (Savigny, 1826)  Peregrine Endogeic
?Dendrobaena alpina alpina (Rosa, 1894) Balkanic-Alpine Endogeic

4.8%

M Peregrine

M Atlanto-Mediterranean

W Trans-Aegean

M Circum-Mediterranean

m Balkanic endemism

m South Alpine-East Mediterranean
Caucasian-East Mediterranean

Balkanic-Alpine

Figure 4. Zoogeographical composition of the Cretan earthworm fauna.

represented with one species, Aporrectodea jassyen-
sis (Michaelsen, 1891), which is known from Italy
through Central Europe and the Balkans to Tur-
key, Cyprus, Levant and North Africa (Pavlicek &
Csuzdi 2016). This type of distribution is probably
connected with the complex tectonic history of the
East Mediterranean (Csuzdi & Zicsi 2003). The
South Alpine-East Mediterranean D. pantaleonis
has a narrower range from Corsica, Italy, Albania,
Greece, Turkey (Szederjesi & Csuzdi 2012b) and
Cyprus (Michalis 1993), presumably originated
from Southern Europe. Two species show Cauca-
sian-East Mediterranean distribution, which are
probably originated from the Caucasus and
spread to Turkey, the Levantine region, Cyprus
(Pavlicek & Csuzdi 2016) and to Crete. One of

them is the epigean D. wveneta. The stripe-
pigmented form of this species is used for vermi-
composting and therefore introduced worldwide.
The other species is the limicolous Helodrilus patri-
archalis (Rosa, 1893), commonly found on stream
banks and swamps. The presence of the Balkanic-
Alpine Dendrobaena alpina alpina (Rosa, 1884) in
Crete is in question. This species occurs in the
Alps, the Carpathian Arcs and in the Balkans (Pop
et al. 2007), it reaches its southernmost distribution
in Drama and Xanthi County, Northern Greece
(Szederjesi & Csuzdi 2012a).Crete covers an area
of 8,336 km? and is similar in size to Corsica (8,680
km?) and Cyprus (9,251 km?); however, its tectonic
history and zoogeographic relationships place it
closer to the East-Mediterranean island of Cyprus
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than to the West-Mediterranean Corsica with its
Franco-Iberian zoogeographic influences (Csuzdi
et al. 2011). Comparing Cretan earthworm fauna
with that of Cyprus, Szederjesi et al. (2016) found
a smaller ratio of peregrine species, ca. 38% of the
21 species known from the latter island. Further-
more, in the fauna of Cyprus clear Anatolian and
Levantine affinities were observed with the pres-
ence of such species as Dendrobaena pentheri (Rosa,
1905) and Dendrobaena semitica (Rosa, 1893), which
are missing from the fauna of Crete. This phe-
nomenon probably originated in the Messinian Sa-
linity Crisis period (5.96-5.33 my) when the island
of Cyprus was presumably connected with the
Levant through three, now submerged, land
bridges (Pavlicek & Csuzdi 2008). In this period
Crete was isolated from the east (Poulakakis et al.
2014) but probably had connections with the Pelo-
ponnese, and the two Balkanic endemic species
were able to reach the island this way.

Though both expeditions focused on taking
samples from various habitat types and different
parts of Crete, number of species present on the is-
land still appears to be low. Nonetheless, we have
to take into account that the period of earthworm
activity in this region, similar to that of Cyprus
(Pavlicek & Csuzdi 2006), is limited by the soil
humidity that is only appropriate in winter and
early spring. Therefore collecting during the right
period of the year may well result in recording
more occurrence of species from Crete.
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