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ABSTRACT
Available studies of the earthworm fauna of Corsica reported a total of 36 species, but this regional
diversity is probably underestimated considering the relatively modest sampling efforts achieved
so far. We conducted a sampling campaign in the context of the program “Our Planet Reviewed”,
with the aim to increase sampling coverage and to analyze already known regional diversity with a
combination of classical morpho-anatomic characters and DNA barcoding. We sampled a total of
31 locations, and identified 22 previously recorded species and eight new citations belonging to the
families Acanthodrilidae Claus, 1880, Hormogastridae Michaelsen, 1900 and Lumbricidae Rafinesque-
Schmaltz, 1815. We obtained 525 COI barcodes which clustered into 48 genetic lineages, highlight-
ing the importance of molecular techniques for earthworm diversity surveys. Of these lineages, ten
KEY WORDS  are supported by multiple lines of evidence and will be described in a forthcoming taxonomy paper
Acanthodrilidae,  as species new to science. Biogeographical affinities of the identified species showed a lower rate of
Hormogastridae, cosmopolitan species compared to other Mediterranean islands, a certain degree of affinity with Italy

Lumbricidae,
DNA barcoding, ~ and Sardinia, and a high rate of endemism (which could be mirrored by the Balearic Islands and

) endemism,  Sardinia). Comparative phylogeographic analyses are needed to understand the history of coloniza-
Mediterranean islands, . . i cati £ earth . ol . . He dri h
species list, tion and diversification of earthworms on Mediterranean islands, and to investigate the drivers that
new records. shaped differences in their diversity.

ZOOSYSTEMA - 2022 - 44 (17) © Publications scientifiques du Muséum national d’Histoire naturelle, Paris. www.zoosystema.com 439


https://zoobank.org/urn:lsid:zoobank.org:pub:77B40AEE-0398-4D6D-B880-A1A09169ABF7
https://doi.org/10.5252/zoosystema2022v44a17
https://doi.org/10.5252/zoosystema2022v44a17
http://zoosystema.com/44/17
https://sciencepress.mnhn.fr/en/auteurs/daniel-f-marchan
mailto:danifermch%40gmail.com?subject=
https://sciencepress.mnhn.fr/en/auteurs/sylvain-gerard
https://sciencepress.mnhn.fr/en/auteurs/mickael-hedde
mailto:sylvain.gerard%40ens-paris-saclay.fr?subject=
mailto:mickael.hedde%40inrae.fr?subject=
https://sciencepress.mnhn.fr/en/auteurs/rodolphe-rougerie
mailto:rodolphe.rougerie%40mnhn.fr%20?subject=
https://sciencepress.mnhn.fr/en/auteurs/thibaud-decaens
mailto:thibaud.decaens%40cefe.cnrs.fr?subject=

» Marchin D. E et al.

MOTS CLES
Acanthodrilidae,
Hormogastridae,

Lumbricidae,
codes-barres ADN,
endémisme,

iles méditerranéennes,
liste d’especes,

RESUME

Liste actualisée et bibliothéque de codes-barres ADN pour les vers de terre (Crassiclitellata, Oligochaeta)
de Corse, France.

Les études disponibles sur la faune lombricienne de la Corse font état d’un total de 36 especes, mais
cette diversité régionale est probablement sous-estimée si 'on considere les efforts d’échantillonnage
relativement modestes réalisés jusqu’a présent. Nous avons mené une campagne d’échantillonnage
dans le cadre du programme « La Planéte Revisitée », avec comme objectif d’augmenter la couver-
ture d’échantillonnage et d’analyser la diversité régionale en combinant I'utilisation des caracteres
morpho-anatomiques classiques  celle des codes-barres ADN. Nous avons échantillonné un total
de 31 sites, ce qui a permis d’identifier 22 especes précédemment citées et huit nouvelles signalisa-
tions appartenant aux familles Acanthodrilidae Claus, 1880, Hormogastridae Michaelsen, 1900 et
Lumbricidae Rafinesque-Schmaltz, 1815. Nous avons obtenu 525 codes-barres ADN qui nous ont
permis de délimiter 48 lignées génétiques, soulignant 'importance des techniques moléculaires pour
inventorier la diversité des vers de terre. Parmi ces lignées, dix sont soutenues par la morphologie et
seront décrites comme espéces nouvelles pour la science dans un article de taxonomie a venir. Les
affinités biogéographiques des especes identifiées montrent un taux relativement faible d’espéces cos-
mopolites par rapport & d’autres iles méditerranéennes, un degré d’affinité avec les faunes italiennes
et sardes, et un taux élevé d’endémisme (qui pourrait étre équivalent & celui des iles Baléares et de la
Sardaigne). Des analyses phylogéographiques comparatives pourraient aider & comprendre Uhistoire
de la colonisation et la diversification des faunes de vers de terre des iles méditerranéennes et a com-

signalisations nouvelles.

INTRODUCTION

Corsica is the fourth-largest island in the Mediterranean
Sea, with a rather complex geological history. It is composed
of two geological domains, Hercynian Corsica (compris-
ing most of the island) and Alpine Corsica (confined to the
Northeastern sector) (Di Rosa et a/. 2019). The first cor-
responds to the European continental margin before rifting
(in the Oligocene-Miocene, 30-21.5 Ma) and drifting (in the
Miocene, 20.5-15 Ma) displaced this terrane (together with
Sardinia) from its inferred original position near present-
day Provence to its current position (Oudet ez al. 2010).
The second domain was formed when the European margin
continental unit and the Western Tethys oceanic unit were
accreted during the counter-clockwise, eastwards migration
of the Corso-Sardinian block during the Miocene (Di Rosa
et al. 2019).

Corsican climate is characterized by hot and dry summers,
cold winters, highly seasonal precipitations (usually as heavy
storms) and heavy winds (Mouillot ez 2/. 2008). Its mountain-
ous topography allows for a large variety of habitats depending
on altitude, with Mediterranean sclerophyllous woodlands
and shrubs dominating the lowlands and montane broadleaf
and mixed forests being found at higher altitudes (Mouillot
et al. 2008). Human activity and climate changes during
the Neolithic were associated with significant changes in the
dominant vegetation of the island, which transitioned from
pinewood and Ericaceous species into oak forests (Lestienne
et al. 2020a) resulting in a higher vegetal diversity (Lestienne
et al. 2020b). Such high plant diversity does not appear to
be reflected for most animal groups: for example, mammals
and bird faunas are composed of relatively few species and
very few endemics, even though this could be attributed to
geologically recent extinctions (Mouillot ez /. 2008). On
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prendre les facteurs qui ont fagonné les différences dans leur diversité.

the other hand, other groups such as the herpetofauna or
the terrestrial mollusks appear to be diverse and show high
endemicity (Mouillot ez /. 2008). Besides strictly endemic
taxa, several other elements of its endemic biota appear to
be shared with Sardinia, the Balearic Islands, and the Tuscan
archipelago, reflecting the geological history of the region
(Thomson 2005).

The carthworm fauna of Corsica is relatively well known
thanks to the sampling efforts of Michaelsen (1926), Cernos-
vitov (1942), Pop (1947), Bouché (1972), Qiu & Bouché
(1998a, b) and Szederjesi ez al. (2021). However, besides
sampling efforts from Bouché (1972), which were rather
comprehensive, the other works were remarkably restricted in
their geographic scope. Combining the different sources, the
total of earthworm species currently recorded from Corsica
is 36, distributed in 15 genera and four families (Table 2).
Despite these past studies, a deep understanding of the dis-
tribution of the species accross the island is still lacking, and
it is also likely that new surveys may lead to the discovery of
new taxa for the island and for science.

In the context of the program “Our Planet Reviewed” (“La
Planéte Revisitée”, coordinated by the Muséum national
d’Histoire naturelle, Paris — MNHN), we sampled between
March and April 2021 several sites already studied by Bou-
ché (1972) and Qiu & Bouché (1998a, b), as well as some
previously unsampled sites of potential interest (based on
knowledge from other animal and vegetal taxa). The current
work aims at providing an updated overview of the earth-
worm fauna of the island. It builds on these new sampling
efforts and on the integration of DNA barcoding, a genetic
approach that proved fruitful in improving our understand-
ing of earthworm species diversity in other regions, especially
through helping the detection of putative cryptic species
(Decaéns et al. 2013, 2020).

ZOOSYSTEMA + 2022 - 44 (17)
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Fic. 1. — Distribution map of the sampling localities in Corsica Island. Locality codes refer to Table 1. Map base: Qgis.

METHODS

SAMPLING

During March-April 2021, 31 localities were sampled across
the island of Corsica (Table 1; Fig. 1), including 12 of the
sites featured in Bouché (1972) and Qiu & Bouché (1998a,
b), and 19 sites selected for the biodiversity survey carried out
within the program “Our Planet Reviewed”. The later com-
prised most of the ecosystems of the island and represented
most of its extent (even though they were less abundant in
the west and central areas).

At each site, a surface of approximately % ha was chosen
and sampled through a combination of 25 x 25 cm soil blocks
and larger surfaces. Sampling was adapted to local conditions
such as vegetation diversity, soil humidity, topography, pres-
ence of roots and rocks, etc. In each case, sampling effort
totaled a minimum of 1h30 by two researchers, adjusted
when necessary to approach the saturation in the number of
species (no more sampling was performed after the researchers
did not collect new species for approximately 15 minutes).
After digging and hand-sorting, all earthworms were fixed
in 70% ethanol to allow for relaxation (facilitating further
morphological studies) and immediately transferred after
death to 100% ethanol.

IDENTIFICATIONS AND DNA BARCODING

The identification of the specimens we collected was per-
formed in three steps:

ZOOSYSTEMA - 2022 - 44 (17)

1) Adult specimens were assigned to morphospecies ac-
cording to external (and if necessary, internal) morphologi-
cal characters established in Bouché (1972), Qiu & Bouché
(1998a, b) and Csuzdi ez 2l (2018).

2) For each locality we selected up to five adult individuals
per morphospecies for DNA barcoding (up to ten for endemic
species), and up to five specimens for juveniles and fragmented
specimens when present in the samples. Small ventral integument
tissue samples were assembled in 96-well plates and shipped
for processing at the Centre for Biodiversity Genomics at the
University of Guelph (Canada, Ontario). After total genomic
DNA extraction using a CTAB-based approach, the standard
DNA barcode for animals (Hebert ez 2/. 2003) —a 658bp frag-
ment of mitochondrial marker cytochrome c oxidase subunit
1 (COI) — was amplified using a primer cocktail C_LepFolF-
C_LepFolR (Herndndez-Triana e al. 2014). Sequencing
reactions were carried out with the same primer cocktail and
products went through a PureSeq-MP (Aline Biosciences,
Woburn, USA) cleanup before Sanger sequencing on an ABI
3730XL DNA sequencer. Consensus sequences from automati-
cally assembled contigs (subsequently reviewed and manually
edited when needed) were uploaded to BOLD (Ratnasingham
& Hebert 2007; www.boldsystems.org) along with trace files,
specimen data and images. When available, sequences from the
same species or the closest relatives were retrieved from BOLD
and GenBank (Benson ez al. 2013; https://www.ncbi.nlm.nih.
gov/genbank/) for consideration when critically reviewing the
original identifications of specimens.
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TaBLE 1. — Sampling localities studied within this work. Locality codes starting by “Bouché#” indicate sampling locations matching those from Bouché (1972) and
Qiu & Bouché (1998a, b). Locality codes LPR correspond to sampling locations of the “Our Planet Reviewed” survey.

Locality code Sector Exact Site Latitude Longitude Elevation (m)Habitat

Bouché#412  Haute-Corse Ventiseri, Vix 41.947  9.392 3 Grassland

Bouché#432  Haute-Corse Sisco, Piano di Poraja 42.81 9.462 135 Mediterranean chaparral

Bouché#433  Haute-Corse Cagnano 42.876  9.435 150 Quercus suber L. open wood

Bouché#441 Haute-Corse Castellare-Di-Casinca 42.461  9.491 50 Grassland

Bouché#466  Haute-Corse Albertacce, Col de Vergio 42291 8.879 1450 Alpine grassland

Bouché#480 Haute-Corse Volpajola 42.515 9.348 313 Quercus suber open wood

ANGH Haute-Corse Castellare-Di-Casinca, Anghione 42.472  9.519 7 Poplar plantation

CANA Haute-Corse Santo-Pietro-di-Tenda, Camping 42.649 9.236 304 Mediterranean chaparral

La Canardiéere
LPR RS - Haute-Corse Santo-Pietro-di-Tenda, Casta 42.666 9.213 251 Grassland and chaparral
Bouché#438

LPR-CA Haute-Corse Mausoleo 42.504 9.004 635 Mediterranean chaparral

LPR-FA Haute-Corse Olmi-Cappella, Mausoleo, Tartagine 42.494  8.996 779 Pinus laricio L. forest

LPR-0OS Haute-Corse Palasca, les Jardins de I'Ostriconi 42.653 9.079 6 Grassland

LPR-PI Haute-Corse Ghisonaccia, Marais de Cattolica 42.021  9.47 8 Pine forest on sandy soil

LPR-PL Haute-Corse Oletta, Aliso riparian forest 42.654 9.296 24 Riparian forest

LPR-SI Haute-Corse Sisco, Chapelle Saint Michel 42.823 9.433 344 Mediterranean chaparral
and river banks

LPR-ST Haute-Corse Poggio-d’Oletta, Saint-Florent 42.672 9.345 223 Mediterranean chaparral

MURA#1 Haute-Corse Murato, Cagnanozza 42.561 9.304 715 Mediterranean chaparral

MURA#2 Haute-Corse Murato 42.57 9.306 536 Riparian grassland and river
banks

Bouché#2925 Corse du Sud Bonifacio 41.47 9.096 70 Mediterranean chaparral

Bouché#2932 Corse du Sud Zonza 41.743 9.195 785 Pinus laricio forest

Bouché#414  Corse du Sud Cavu, Sainte-Lucie de Porto-Vecchio 41.706 9.365 38 Quercus suber open wood

Bouché#422  Corse du Sud Zonza, Pacciunituli (D368 road) 41.724  9.203 940 Pinus laricio forest

Bouché#426  Corse du Sud Olivese (D69 road) 41.837 9.096 1178 Fagus sylvatica L. forest

LPR-BO Corse du Sud Sorbollano — Quenza, Campu di Bonza 41.77 9.124 896 Quercus ilex L. forest

LPR-CAR Corse du Sud Porto Vecchio, Carataggio 41.575 9.345 7 Mediterranean chaparral

LPR-CO Corse du Sud Zicavo, Castellu d’Ornucciu 41.873 9.155 1422 Grassland

LPR-OV Corse du Sud Zonza - Olmucciu, Ovu Santu 41.705 9.396 2 Littoral grasslands on sandy soil

LPR-SA Corse du Sud Zonza, Samulaghia 41.762 9.219 975 Pinus laricio / Abies Mill. forest

LPR-VA Corse du Sud Zicavo, Ponte di Valpine 41.876 9.133 1248 Shrubs

OLIV Corse du Sud Olivese (D26 road) 41.846 9.082 1051 Fagus sylvatica forest

ZONZ Corse du Sud Zonza, Pacciunituli (D67 road) 41.736  9.181 813 Pinus laricio forest

3) Morpho-anatomical and genetic information were com-

bined in order to a) confirm assignment of morphospecies to
previously described species or cryptic lineages within them;
and b) confirm the status of other species-level lineages as
undescribed species new to science.

In order to obtain an integrative species-level lineage de-
limitation, we compared our assessment based on patterns of
morphological differences with the results from the hierarchi-
cal clustering algorithm implemented in ASAP (Puillandre
et al. 2021), as well as those obtained from a Barcode Gap
Analysis as implemented in BOLD. ASAP clusters sequences
into species-level lineages according to different interspecific
divergence thresholds, providing different species delimita-
tion hypotheses. These hypotheses were compared with the
division in morphospecies defined in step I, and the one
which showed the closest correspondence was chosen. This
preliminary species-level delimitation was implemented as
taxonomic identification for a Barcode Gap Analysis to check
for the existence and magnitude of a barcode gap (thus sup-
porting the ASAP clusters as species-level lineages). The species
delimitation hypothesis was fine-tuned by the integration of
morphological and Barcode Gap Analysis data: if morpho-
logical differences were found between two genetic clusters
considered as a single species by ASAD, they were split; when
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two genetic clusters identified by ASAP displayed genetic
divergence below the intraspecific interval (usually under 9%
— Chang & James 2011 suggested 9% as a threshold but for
the slightly higher Kimura-2-parameters distances), they were
combined. Additionally, when the retained genetic lineages
were not corroborated by clear morphological differences, we
considered them as “cryptic lineages”, whereas when they were
supported by morphological evidence we qualified them as
“non-cryptic lineages”. As non-cryptic lineages were found
within species complexes known to be Corsican endemics,
they were also considered as species putatively new to sci-
ence. It is worth noting that cryptic lineages detected in this
work could also constitute independent species, but without
support from additional mitochondrial and nuclear mark-
ers or detailed examination of inconspicuous morphological
characters it is not adviseable to do so.

For easier visualization of the species-level (genetic) lin-
eages found within Corsican earthworms, DNA barcode
sequences were analyzed through Bayesian Inference using
MrBayes v.3.2.6 (Ronquist ez /. 2012) as implemented in
CIPRES Science Gateway V. 3.3 (Miller ez a/. 2010). GTR +
I + G was selected as best-fitting evolutionary model for the
COI alignment. The analysis was performed with default
parameters, and each of the two independent runs was set

ZOOSYSTEMA + 2022 - 44 (17)
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values close to 100.

to 50 million generations sampling every 5,00 th generation
(10000 trees). Twenty-percent of the trees were discarded as
burn-in, with remaining trees combined and summarized on
a 50% majority-rule consensus tree.

All the data will be made public and disseminated within
the framework of the “Inventaire national du Patrimoine
naturel” National Inventory of Natural Heritage (hteps://
inpn.mnhn.fr/) and, where applicable, via the collections
portal of the MNHN (https://science.mnhn.fr/institution/
mnhn/item/search/form?lang=fr_FR). All DNA barcode
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sequences generated from the collected material, the Gen-
Bank accession numbers and the associated metadata, are
available on BOLD in the public dataset “Earthworms
from Corsica” (DS-EWCORS; https://doi.org/10.5883/
DS-EWCORS).

The specimens collected in the framework of this study
will be deposited partly at the Muséum national d’Histoire
naturelle (MNHN, Paris, France) and partly in the earth-

worm collections of the Eco&Sols laboratory (Montpel-
lier, France).
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TaBLE 2. — List of earthworm species known from Corsica. Species sampled and studied in this work are shown in bold. Symbol: * indicate species found in
Corsica and closely related areas (Sardinia or Tuscany), with at least one lineage/putative species being endemic to Corsica.

Species

Source

Distribution

COl-based genetic
lineages

Acanthodrilidae Claus, 1880
Microscolex dubius (Fletcher, 1887)
Microscolex phosphoreus (Dugeés, 1837)

Bouché 1972; this work
Bouché 1972

Cosmopolitan
Cosmopolitan

Hormogastridae Michaelsen, 1900
Hormogaster insularis Bouché, 1970
Hormogaster samnitica Cognetti, 1914

Bouché 1972; this work
Bouché 1972; this work

Endemic
Endemic*

Three genetic lineages

Lumbricidae Rafinesque-Schmaltz, 1815
Allolobophora chlorotica (Savigny, 1826)
Aporrectodea cupulifera (Tétry, 1937)
Aporrectodea caliginosa (Savigny, 1826)
Aporrectodea rosea (Savigny, 1826)
Aporrectodea trapezoides (Dugés, 1828)
Bimastos eiseni (Levinsen, 1884)
Bimastos parvus (Eisen, 1874)

Bimastos rubidus (Savigny, 1826)
Dendrobaena byblica (Rosa, 1898)
Dendrobaena octaedra (Savigny, 1826)

Bouché 1972; this work

This work, new citation

Cernosvitov 1942; Bouché 1972; this work
Pop 1947; Bouché 1972; this work

This work, new citation

This work, new citation

Pop 1947

Cernosvitov 1942, this work

Pop 1947; Bouché 1972

Cernosvitov 1942; Pop 1947

Dendrobaena pantaleonensis (Chinaglia, 1913)Bouché 1972; this work

Dendrobaena pygmaea (Savigny, 1826)
Diporodrilus omodeoi Bouché, 1970
Diporodrilus pilosus Bouché, 1970
Eisenia andrei (Bouché, 1972)
Eiseniella tetraedra (Savigny, 1826)

Eumenescolex emiliae Qiu & Bouché, 1998

Eumenescolex heideti Qiu & Bouché, 1998
Eumenescolex zoltani Szederjesi, 2021
Lumbricus castaneus (Savigny, 1826)
Lumbricus rubellus Hoffmeister, 1843
Lumbricus terrestris Linnaeus, 1758
Octodriloides sp.

Octodrilus complanatus (Dugés, 1828)
Octodrilus hemiandrus (Cognetti, 1901)
Octodrilus transpadanoides Zicsi, 1981
Octodrilus transpadanus (Rosa, 1884)
Octolasion cyaneum (Savigny, 1826)
Octolasion lacteum (Orley, 1881)
Octolasion tyrtaeum (Savigny, 1826)
Proctodrilus antipai (Michaelsen, 1891)
Prosellodrilus amplisetosus Bouché, 1972

Bouché 1972; this work

Bouché 1972; this work

Bouché 1972; this work

This work, new citation

Cernosvitov 1942; Bouché 1972; this work
Qiu & Bouché 1998b; this work

Qiu & Bouché 1998b

Szederjesi et al. 2021

Cernosvitov 1942; Bouché 1972; this work
Pop 1947

Pop 1947; Bouché 1972; this work

This work, new citation

Pop 1947; Bouché 1972; this work

This work, new citation

This work, new citation

Pop 1947

Bouché 1972; this work

Cernosvitov 1942; Bouché 1972; this work
This work, new citation

Bouché 1972; this work

Bouché 1972

Scherotheca albomaculata Qiu & Bouché, 1998Qiu & Bouché 1998a; this work

Scherotheca brevisella Bouché, 1972
Scherotheca corsicana (Pop, 1947)
Scherotheca cyrnea (Michaelsen, 1926)
Scherotheca dugesi (Rosa, 1895)
Scherotheca hexatheca (Michaelsen, 1926)

Bouché 1972; this work

Pop 1947; Bouché 1972; this work
Michaelsen 1926; Cernosvitov 1942
Cernosvitov 1942; Pop 1947
Michaelsen 1926

Scherotheca portonana Qiu & Bouché, 1998 Qiu & Bouché 1998a; this work

Cosmopolitan
European
Cosmopolitan
Cosmopolitan
Cosmopolitan
Cosmopolitan
Cosmopolitan
Cosmopolitan
Circum-Mediterranean
Cosmopolitan
European
Cosmopolitan
Endemic
Endemic*
Cosmopolitan
Cosmopolitan
Endemic
Endemic
Endemic
Cosmopolitan
Cosmopolitan
Cosmopolitan
?
Circum-Mediterranean
Italo-Balkanic
Italo-Austrian
Trans-Aegean
Cosmopolitan
Cosmopolitan
Cosmopolitan
European
European
Endemic
Endemic
Endemic
Endemic
Italo-French
Endemic
Endemic

Two genetic lineages
Two genetic lineages
Three genetic lineages

Two genetic lineages
Two putative species
Three putative species

Two genetic lineages

Six putative species

Three putative species
+ one genetic lineage

Megascolecidae Rosa, 1891
Ampynthas corticis (Kinberg, 1866)

Bouché 1972

Cosmopolitan

ANALYSIS OF DIVERSITY PATTERNS

RESULTS

The species diversity at the scale of Corsica was analyzed by
plotting rarefaction and extrapolation curves with the number
of sampled localities as a measure of sampling intensity, and by
calculating the Chao index, which estimates the lower bound
for the expected asymptotic species richness (Gotelli & Chao
2013). This was done comparatively for a dataset that considered
all the lineages delineated by ASAP, for those lineages that were
supported by morphological differences (i.., all non-cryptic
lineages), and for all lineages that were considered as endemics
for Corsica island. These analyses were done using the INEXT’
package for R v.3.5.3 (Hsich ez al. 2019; R Core Team 2019).
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SPECIES DELIMITATION AND DIVERSITY

A total of 528 individuals were retained for DNA extraction
and sequencing, from which 525 COI barcode sequences were
obtained (99.4% success rate). The most conservative cluster-
ing hypothesis obtained by ASAP (51 lineages, Supplementary
File 1) was chosen due to its close match with morphological
divergence patterns. These COI lineages could be considered
species-level lineages as they showed a barcode gap and their
intraspecific and interspecific genetic divergences mostly cor-
responded with the intervals usually found for earthworms (i.e.,
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Fic. 3. — Graphical representation of the number of earthworm species known
from Corsica. Rectangle surfaces are proportional to species numbers.

Chang & James 2011; Decaéns ez al. 2013) (Supplementary
File 2). However, the species-level lineage delimitation required
marginal adjustments to better match morphological and Bar-
code Gap Analysis information. For instance, morphological
differences (Supplementary File 1) supported the split of two
moderately divergent DNA barcode lineages of Scherotheca
corsicana (Pop, 1947) while three pairs of genetic lineages
(within Aporrectodea rosea (Savigny, 1826), Eumenescolex emiliae
Qiu & Bouché, 1998 and Dendrobaena pantaleonis (Chinaglia,
1913)) identified by ASAP were grouped together as the level
of divergence separating them (< 9%) fell within the intraspe-
cific genetic variability interval (Supplementary File 2). These
adjustments resulted in 48 species-level lineages (Fig. 2).

Opverall, our analysis resulted in the morphological identifi-
cation of 29 species (plus one unidentified species within the
genus Octodriloides Zicsi, 1986) belonging to three distinct
families, i.e., Lumbricidae Rafinesque-Schmaltz, 1815 (27 spe-
cies), Hormogastridae Michaelsen, 1900 (two species), and
Acanthodrilidae Claus, 1880 (one species) (Table 2; Fig. 3).
The difference between species and genetic lineage numbers
is primarily explained by the fact that some identified species
were composed of several well differentiated genetic line-
ages. This was the case for already documented complexes
of cryptic species such as Allolobophora chlorotica (Savigny,
1826) or Aporrectodea rosea, but also for two Corsican en-
demics hitherto lacking such information, i.e., Hormogaster
samnitica (Cognetti de Martiis, 1914) and Eumenescolex
emiliae (Table 2; Fig. 2). In addition, we found that some
endemic taxa previously considered as valid species are in fact
composed of several distinct lineages otherwise supported
by consistent morphological characters. This is the case for
Scherotheca corsicana, Scherotheca portonana Qiu & Bouché,
1998, Diporodrilus omodeoi Bouché, 1970 and Diporodrilus
pilosus Bouché, 1972 (Table 2; Fig. 2).

The rarefaction curves show that the sampling effort pro-
duced in our study was not suflicient to cover the entire species
diversity of the island, and the extrapolation curves show that
doubling the sampling effort would still not suffice to reach
the inflection point (Fig. 5A). Similarly, Chao’s asymptotic
index predicts a total number of lineages of 105, a number
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of non-cryptic lineages of 64, and a total number of endemic
lineages of 43 (Fig. 5B). All together, these results highlight
the impressive diversity of earthworms on the island of Cor-
sica, and how sampling intensification would substantially
contribute to biodiscovery.

LIST OF SPECIES COLLECTED IN THIS STUDY

Family ACANTHODRILIDAE Claus, 1880
Genus Microscolex Rosa, 1887

Microscolex dubius (Fletcher, 1887)

Eudrilus dubius Fletcher, 1887: 378.

Microscolex dubius — Michaelsen 1899: 97; 1900: 140; 1913: 495,
1933: 429. — Pickford 1937: 429. — Ljungstom 1972: 5. — Reyn-
olds & Cook 1976: 96. — Zicsi 1998: 70. — Plisko 2010: 291.

DISTRIBUTION. — Cosmopolitan species, unknown origin.
HABITATS. — Low altitude Mediterranean grasslands and chaparrals.

MATERIAL COLLECTED. — France ® 4 adult specimens, 1 juvenile speci-
men; Corse du Sud, Cavu, Sainte-Lucie de Porto-Vecchio; 41°42’21”N,
9°21°54”F; 38 ma.s.l.; 5.1V.2021; T. Decaéns, D. Ferndndez Marchan
leg.; Eco&Sols (BOLD Sample ID: DFM-0256) ¢ Haute-Corse,
Poggio-d’Oletta, Saint-Florent; 42°40°19”N, 9°20°42”E; 223 m
a.s.li; 1.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0420) ¢ Haute-Corse, Santo-Pietro-di-
Tenda, Casta; 42°39°57”N, 9°12’46”E; 251 m a.s.l.; 30.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0284, DFM-0285, DFM-0320).

Family HORMOGASTRIDAE Michaelsen, 1900
Genus Hormogaster Rosa, 1887

Hormeogaster insularis Bouché, 1970
(Fig, 4G, H)

Hormogaster redii insularis Bouché, 1970: 247.

Hormogaster insularis — Marchan et al. 2018b: 89.

DISTRIBUTION. — Corsican endemic.

HABITAT. — Low altitude cork-oak open woods.

MATERIAL COLLECTED. — France ® 6 adult specimens, 3 juvenile
specimens; Haute-Corse, Volpajola; 42°30°54”N, 9°20°52”E; 313 m
a.s.l; 1.IV.2021; T. Decaéns, D. Ferndndez Marchén leg.; Eco&Sols
(BOLD Sample ID: DFM-0139, DFM-0140, DFM-0141), MNHN

(BOLD Sample ID: DFM-0142, DFM-0144, DFM-0145, DEM-
0146, DFM-0147, DFM-0231).

Hormogaster samnitica Cognetti de Martiis, 1914

Hormogaster praetiosa samnitica Cognetti de Martiis, 1914: 2.
Hormogaster samnitica lirapora Bouché, 1970: 247.

DISTRIBUTION. — Corso-Sardo-Tuscan endemic.
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HABITATS. — Cork-oak open woods and Mediterranean chaparrals
at low altitudes.

GENETIC LINEAGES. — We found three distinct species-levels lineages
corresponding to the morphological description of Ho. samnitica:

Hormogaster samnitica 1.1

MATERIAL COLLECTED. — France ¢ 7 adult specimens; Corse du
Sud, Cavu, Sainte-Lucie de Porto-Vecchio; 41°42°21”N, 9°21°54”E;
38 m a.s.l; 5.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DFM-0249, DFM-0250, DFM-
0251), MNHN (BOLD Sample ID: DEM-0252, DFM-0253,
DFM-0254, DFM-0255).

Hormeogaster samnitica 1.2

MATERIAL COLLECTED. — France ¢ 2 adult specimens; Corse du
Sud, Bonifacio; 41°28’11”N, 9°5°45”E; 70 m a.s.l.; 5.IV.2021;
T. Decaéns, D. Ferndndez Marchén leg.; Eco&Sols (BOLD Sam-
ple ID: DFM-0259), MNHN (BOLD Sample ID: DFM-0260).

Hormeogaster samnitica L3

MATERIAL COLLECTED. — France ® 2 adult specimens, 1 juvenile
specimen; Haute-Corse, Cagnano; 42°52’33”N, 9°26’6”E; 150 m
a.s.l;31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0126), MNHN (BOLD Sample ID:
DEFM-0127, DEM-0137).

REMARKS

Hormogaster samnitica lirapora Bouché, 1970 and Ho. samnitica
lirapora var. magna were described from Corsica (Bouché
1970), but magna is an unavailable name according to ICZN
rules (infrasubspecific name established after 1962). A more
detailed study will be necessary to clarify the relationships
between these lineages and those found in Sardinia, Elba and
mainland Italy (Novo ez al. 2015), as well as to identify clear
morphological differences that would allow to describe them
as distinct species. Conservatively, and given the uncertain-
ties regarding the identity of the different genetic lineages
found in our work, we prefer to refer only to Ho. samnitica
in this checklist until further taxonomic work can clarify the
taxonomy of this complex.

Family LUMBRICIDAE Rafinesque-Schmaltz, 1815
Genus Allolobophora Eisen, 1873

Allolobophora chlorotica (Savigny, 1826)

Enterion chloroticum Savigny, 1826: 182.

Allolobophora chlorotica— Vejdovsky 1884: 60. — Michaelsen 1890:
13. — Wilcke 1952: 177. — Zuck 1951: 127. — Graff 1953: 26.
— Omodeo 1956: 333. — Bouché 1972: 263. — Easton 1983:
475. — Sims & Gerard 1999: 50. — Csuzdi & Zicsi 2003: 50. —
Blakemore 2008: 15.
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Allolobophora chlorotica chlorotica — Csuzdi & Zicsi 2003: 50.
DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Mediterranean to humid grasslands, riparian forests,
Mediterranean chaparrals, cork-oak open woods, pine forests; at
low altitudes.

GENETIC LINEAGES. — We found two distinct species-levels lineages
corresponding to the morphological description of A. chlorotica:

Allolobophora chlorotica L5

MATERIAL COLLECTED. — France ® 1 adult specimen; Haute-
Corse, Sisco, Piano di Poraja; 42°48’36”N, 9°27°437E; 135 ma.s.l;
31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0114).

Allolobophora chlorotica L7

MATERIAL COLLECTED. — France ® 32 adult specimens, 1 juve-
nile specimen; Haute-Corse, Cagnano; 42°52°33”N, 9°26’6”E;
150 m a.s.l;; 31.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
Eco&sSols (BOLD Sample ID: DFM-0118, DEM-0119, DFM-0120,
DFM-0121, DFM-0122) ¢ Haute-Corse, Castellare-Di-Casinca;
42°27°39”N, 9°29°27”E; 50 m a.s.l.; 29.111.2021; T. Decaéns,
D. Ferndndez Marchin leg.; Eco&Sols (BOLD Sample ID: DFM-
0093, DFM-0094, DFM-0095, DFM-0096, DEM-0097, DFM-
0099)  Haute-Corse, Ghisonaccia, Marais de Cattolica; 42°1’15”N,
9°28’12”E; 8 m a.s.l.; 2.1V.2021; T. Decaéns, D. Ferndndez Marchdn
leg.; MNHN (BOLD Sample ID: DEM-0430, DFM-0431, DFM-
0432, DFM-0433) * Haute-Corse, Oletta, Aliso riparian forest;
42°39°14”N, 9°17°45”E; 24 m a.s.l.; 29.111.2021; T. Decaéns,
D. Ferndndez Marchén leg.; MNHN (BOLD Sample ID: DFM-
0519) » Haute-Corse, Palasca, les Jardins de I'Ostriconi; 42°39°10”N,
9°4’44”F; 6 m a.s.l.; 30.111.2021; T. Decaéns, D. Ferndndez Marchdn
leg.; MNHN (BOLD Sample ID: DEM-0561, DFM-0562, DFM-
0563, DEM-0564, DFM-0565) * Haute-Corse, Poggio-d’Oletta,
Saint Florent; 42°40°19”N, 9°20°42”E; 49 m a.s.l.; 1.IV.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0421, DFM-0422, DFM-0423) * Haute-Corse, Santo-
Pietro-di-Tenda, Casta; 42°39°57”N, 9°12’46”E; 251 m a.s.l;
30.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0291, DEM-0292, DFM-0293, DEM-
0294, DFM-0295, DEM-0296) * Haute-Corse, Sisco, Chapelle
Saint Michel; 42°49°22”N, 9°25’58”F; 344 m a.s.l.; 31.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0381, DFM-0382, DFM-0383).

REMARKS

Five species-level lineages were previously described within
A. chlorotica (Dupont er al. 2011) with the geographically
restricted L5 (Switzerland and Southeastern France) sug-
gested to be divided into three mitochondrial lineages (L5,
L6 and L7). Marchdn ez al. (2020) attributed the A. chlorotica
individuals found in the Hyéres Archipelago to L5 (without
considering the further subdivision). Specimens collected in
Corsica cluster together with this same lineage, except for one
specimen more closely related to specimens from Provence
and the Alps. Upon closer inspection, both groups appear to
be separate cryptic lineages which would correspond to L5
and L7 (as defined by Dupont ez al. 2011).
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Fig. 4. — Some examples of endemic earthworm species sampled in Corsica and their habitats (to their right): A, Scherotheca portonana L4 Qiu & Bouché, 1998;
B, alpine pasture at Col de Vergio (Bouché#466); C, Scherotheca albomaculata Qiu & Bouché, 1998; D, open Mediterranean chaparral at Sainte-Lucie de Porto-
Vecchio (Bouché#414); E, Eumenescolex emiliae L1 Qiu & Bouché, 1998; F, Pinus laricio L. forest at Zonza (Bouché#2932); G, Hormogaster insularis Bouché,
1970; H, Quercus suber L. open wood at Volpajola (Bouché#480). Scale bars: 5 cm.
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Aporrectodea cupulifera (Tetry, 1937)

Allolobophora cupulifera Tetry, 1937: 120.

Allolobophora (sensu lato) cupulifera — Bouché 1972: 428.
DISTRIBUTION. — European species.

HABITAT. — Low altitude riparian forests.

MATERIAL COLLECTED. — France ¢ 1 adult specimen; Haute-Corse,
Oletta, Aliso riparian forest; 42°39’14”N, 9°17°45”E; 24 m a.s.l;
29.111.2021; T. Decaéns, D. Ferndndez Marchén leg.; MNHN
(BOLD Sample ID: DFM-0541).

Genus Aporrectodea Orley, 1885
Aporrectodea caliginosa (Savigny, 1826)

Enterion caliginosum Savigny, 1826: 180.
Allolobophora turgida Eisen, 1874: 46.
Nicodrilus (Nicodrilus) caliginosus caliginosus — Bouché 1972: 326.

Allolobophora caliginosa — Zicsi & Michalis 1981: 247; 1993: 302.
— Michalis 1982: 350; 1983: 58; 1987: 61; 1995: 15. — Michalis
et al. 1985: 38; 1989: 5.

Aporrectodea (Aporrectodea) caliginosa — Michalis 1993: 17.
DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Pine and fir forests, poplar plantations, humid grass-
lands, riparian forests; from sea level to nearly 1000 m of altitude.

GENETIC LINEAGES. — We found two distinct species-level lineages
corresponding to the morphological description of Aporrectodea
caliginosa (Savigny, 1826):

Aporrectodea caliginosa L1

MATERIAL COLLECTED. — France ® 1 adult specimen; Corse du Sud,
Zonza, Samulaghia; 41°45°43”N, 9°13’8”E; 975 m a.s.l.; 4.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFEM-0488).

Aporrectodea caliginosa 1.3

MATERIAL COLLECTED. — France ¢ 20 adult specimens; Haute-Corse,
Castellare-Di-Casinca; 42.461, 9.491; 50 m a.s.l.; 29.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DFM-0098) * Haute-Corse, Castellare-Di-Casinca, Anghione;
42°28'19”N, 9°31’8”E; 7 m a.s.l.; 29.111.2021; T. Decaéns, D. Ferndn-
dez Marchdn leg.; MNHN (BOLD Sample ID: DEM-0352, DEM-
0353, DFM-0354, DFM-0355, DFM-0356) ® Haute-Corse, Oletta,
Aliso riparian forest; 42°39°14”N, 9°17°45”E; 24 m a.s.l.; 29.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0520, DFM-0521, DEM-0522, DEM-0523, DEM-0524)
e Haute-Corse, Palasca, les Jardins de I'Ostriconi; 42°39°10”N,
9°4’44”F; 6 m a.s.l.; 30.111.2021; T. Decaéns, D. Ferndndez Marchdn
leg.; MNHN (BOLD Sample ID: DFM-0566, DEM-0567, DEM-
0568) * Haute-Corse, Ventiseri, Vix; 41°56’49”N, 9°23’°31”E; 3 m
a.s.l.; 2.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
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(BOLD Sample ID: DFM-0152, DFM-0153) * Corse du Sud,
Zonza — Olmucciu, Ovu Santu; 41°42°17”N, 9°23’45”E; 2 m
a.s.l; 5.I1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(DFM-0500, DFM-0501, DFM-0502, DFM-0503).

REMARKS

Porco et al. (2013) and Shekhovtsov ez /. (2016) identified
three species-level cryptic lineages within Ap. caliginosa. The
specimens collected in Corsica corresponded to lineages L1
and L3.

Aporrectodea rosea (Savigny, 1826)

Enterion roseum Savigny, 1826: 182.

Allolobophora rosea — Zicsi & Michalis 1981: 249; 1993: 302. —
Michalis 1982: 350; 1983: 58; 1987: 62. — Michalis ez 2/ 1985: 38.

Allolobophora rosea bimastoides — Zicsi & Michalis 1981: 249. —
Michalis 1982: 350.

Aporrectodea (Aporrectodea) rosea — Michalis 1993: 17.
Aporrectodea rosea — Szederjesi 2015: 144.
DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Pine forests, poplar plantations, humid grasslands,
riparian forests and Mediterranean chaparrals; from sea level to
785 m of altitude.

GENETIC LINEAGES. — We found three distinct species-levels line-
ages corresponding to the morphological description of Ap. rosea:

Aporrectodea rosea L1

MATERIAL COLLECTED. — France * 1 adult specimen; Corse du
Sud, Zonza; 41°44°34”N, 9°11°42”E; 785 m a.s.l.; 4.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0229).

Aporrectodea rosea 1.2

MATERIAL COLLECTED. — France ® 2 adult specimens; Haute-Corse,
Castellare-Di-Casinca, Anghione; 42°28'19”N, 9°31’87E; 7 m a.s.l;
29.111.2021; T. Decaéns, D. Ferndndez Marchén leg. (2 specimens);
MNHN (BOLD Sample ID: DFM-0366, DFM-0367).

Aporrectodea rosea L3

MATERIAL COLLECTED. — France ® 13 adult specimens, 1 juvenile
specimen; Haute-Corse, Oletta, Aliso riparian forest; 42°39°14”N,
9°17°45”E; 24 m a.s.l.; 29.111.2021; T. Decaéns, D. Fernindez
Marchén leg.; MNHN (BOLD Sample ID: DFM-0530) * Haute-
Corse, Palasca, les Jardins de I'Ostriconi; 42°39°10”N, 9°4’44”E;
6 m a.s.l;; 30.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
MNHN (BOLD Sample ID: DFM-0543, DEM-0544) * Haute-
Corse, Santo-Pietro-di-Tenda, Casta; 42°39°57”N, 9°12°46”E;
251 ma.s.l;; 30.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
Eco&Sols (BOLD Sample ID: DEM-0297, DFM-0298, DFM-
0299, DFM-0300, DFM-0301, DFM-0302, DFM-0303, DFM-
0304, DFM-0305, DFM-0306, DFM-0323).
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REMARK
Three different cryptic lineages were detected among the

samples of Ap. rosea collected in Corsica, corresponding to
L1, L2 and L3 as described in Porco et al. (2013).

Aporrectodea trapezoides (Duges, 1828)

Lumbricus trapezoides Duges, 1828: 289.
Lumbricus capensis Kinberg, 1867: 100.
Lumbricus novaehollandiae Kinberg, 1867: 99.

Allolobophora caliginosa trapezoides — Rosa 1893. — Zicsi & Michalis
1981: 248. — Zicsi 1982: 440. — Michalis 1982: 51; 1987: 62.

Allolobophora beddardi — Ribaucourt 1896: 53.

Helodrilus (Allolobophora) caliginosus trapezoides — Michaelsen
1900: 483.

Dendrobaena samarigera var. graeca — Cernosvitov 1938: 191.
Allolobophora iowana Evans, 1948: 515.

Allolobophora caliginosa forma trapezoides — Omodeo 1956: 335.
Nicodrilus caliginosus meridionalis — Bouché 1972 (part): 334.

Aporrectodea (Aporrectodea) caliginosa trapezoides— Zicsi 1985: 330.
— Misic & Sapkarev 1988: 29.

Nicodrilus trapezoides — Perez Onteniente & Rodriguez Babio
2009: 212.

Aporrectodea trapezoides — Ferndndez et al. 2012: 376.
DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Mediterranean chaparrals, poplar plantations, low
elevation to Alpine grasslands, pine forests; from sea level to above
800 m of altitude.

MATERIAL COLLECTED. — France * 30 adult specimens, 2 juvenile
specimens; Haute-Corse, Cagnano; 42°52’33”N, 9°26’6”E; 150 m
a.s.l;31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0134) ¢ Haute-Corse, Castellare-Di-
Casinca, Anghione; 42°28'19”N, 9°31’8”E; 7 m a.s.l.; 29.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0351) ® Haute-Corse, Murato; 42°34°12”N, 9°18’21”E;
536 m a.s.l; 1.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
MNHN (BOLD Sample ID: DEM-0403, DEM-0404, DFM-0405,
DFM-0406, DEM-0407) * Haute-Corse, Oletta, Aliso riparian for-
est; 42°39°14”N, 9°17°45”E; 24 m a.s.l.; 29.111.2021; T. Decaéns,
D. Ferndndez Marchén leg. MNHN (BOLD Sample ID: DEM-0531,
DFM-0532, DFM-0533, DFM-0534, DFM-0535) ® Haute-Corse,
Palasca, les Jardins de I'Ostriconi; 42°39°10”N, 9°4’44”E; 6 m a.s.l.;
30.111.2021; T. Decaéns, D. Ferndndez Marchdn leg. MNHN (BOLD
Sample ID: DFM-0546, DFEM-0547, DFM-0548, DFM-0549,
DEM-0550) ¢ Corse du Sud, Porto Vecchio, Carataggio; 41°34’30”N,
9°20’42”E; 7 ma.s.l.; 5.IV.2021; T. Decaéns, D. Ferndandez Marchin
leg.; MNHN (BOLD Sample ID: DFM-0506) * Haute-Corse, Santo-
Pietro-di-Tenda, Camping La Canardiére; 42°38'56”N, 9°14°9”E;
304 m a.s.l.; 29.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
MNHN (BOLD Sample ID: DFM-0332, DFM-0333, DFM-0334,
DFM-0335, DFM-0336) * Haute-Corse, Santo-Pietro-di-Tenda,
Casta; 42°39°57”N, 9°12°46”E; 251 m a.s.l.; 30.111.2021; T. De-
caéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample ID:
DFM-0315, DEM-0316, DFM-0317, DFM-0318, DFM-0319,
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DFM-0325) ¢ Haute-Corse, Ventiseri, Vix; 41°56’49”N, 9°23°31”E;
3 m as.l; 2.1V.2021; T. Decaéns, D. Ferndndez Marchén leg.;
Eco&Sols (BOLD Sample ID: DFM-0154, DEM-0155) * Corse
du Sud, Zonza, Pacciunituli (D67 road); 41°44°9”N, 9°10’51”E;
813 m a.s.l; 3.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
MNHN (BOLD Sample ID: DFM-0438).

REMARKS

The identified individuals could be assigned morphologically
to Aporrectodea caliginosa meridionalis Bouché, 1972, which
was cited from Corsica by Bouché (1972) together with
Ap. caliginosa caliginosa. However, specimens collected in our
study were found to be identical to the most widespread clone
within lineage Il of Aporrectodea trapezoides (Dugges, 1828)
according to their COI sequence (Ferndndez ez a/. 2011). Our
work therefore suggests a possible synonymy of Ap. caliginosa
meridionalis and Ap. trapezoides, which will have to be con-
firmed in the future in the light of additional data. Further
molecular barcoding of continental populations previously
assigned to Ap. caliginosa meridionalis will be necessary to
confirm if the synonymy applies to its whole range.

Genus Bimastos Moore, 1893

Bimastos eiseni (Levinsen, 1884)

Lumbricus eiseni Levinsen, 1884: 241.
Eisenia parva — Zicsi 1959: 182. — Plisko 1963: 427.
Bimastus beddardi — Mihailova, 1966: 193.

Allolobophoridella eiseni — Mrsic 1991: 255. — Reynolds 1995: 10.
— Csuzdi & Zicsi 2003: 69; 1999: 999. — Blakemore 2010: 499.

Bimastos eiseni — Fender 1985: 110. — Qiu & Bouché 1998: 197.
— Paoletti ez al. 2013: 31. — Csuzdi ez al. 2017: 13.

DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Mountain pine forests at 940 m of altitude.
MATERIAL COLLECTED. — France ¢ 1 adult specimen; Corse du Sud,
Zonza, Pacciunituli (D368 road); 41°43°26”N, 9°12°10”E; 940 m

a.s.l; 4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DFM-0158).

Bimastos rubidus (Savigny, 1820)

Enterion rubidium Savigny, 1826: 182.

Allolobophora subrubicunda Eisen 1874: 51.

Lumbricus terrestris var. rubida — Orley 1881: 584.
Allolobophora constricta Rosa, 1884: 38.

Allolobophora darwini Ribaucourt, 1896: 18.

Helodrilus (Dendrobaena) rubidus — Michaelsen 1900: 490.
Helodrilus (Bimastus) constrictus — Michaelsen 1900: 503.

Dendrobaena magnesia Tzelepe, 1943: 38.
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» Marchin D. E et al.

Dendrobaena rubida — Pop 1949: 490.
Dendrobaena (Dendrodrilus) rubida — Omodeo 1956: 175.
Dendrobaena constricta — Michalis 1977: 287.

Dendrodrilus rubidus — Perel 1979: 200. — Mrsic 1991: 263. —
Csuzdi & Pop 2008: 148. — Pop et al. 2012: 63.

Bimastos rubidus — Csuzdi et al. 2017: 20.
DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Mountain beech forests at nearly 1000 m of altitude.

MATERIAL COLLECTED. — France © 1 adult specimen; Corse du
Sud, Olivese (D26 road); 41°50’45”N, 9°4’55”E; 1051 m a.s.l;
6.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD
Sample ID: DFM-0515).

Genus Dendrobaena Eisen, 1873

Dendrobaena pantaleonis (Chinaglia, 1913)

Helodrilus (Bimastus) pantaleonis Chinaglia, 1913: 5.
Dendrobaena pantaleonis balagnensis Bouché, 1972: 400.
Dendrobaena pantaleonis — Szederjesi 2017: 92.

DISTRIBUTION. — European species.

HABITATS. — Low altitude grasslands and Mediterranean chaparrals.

MATERIAL COLLECTED. — France * 7 adult specimens; Haute-
Corse, Castellare-Di-Casinca; 42°27°39”N, 9°29°27”E; 50 m a.s.l.;
29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DEM-0087, DFM-0088, DEM-0089), MNHN
(BOLD Sample ID: DFM-0090, DFM-0091, DFM-0092) * Haute-
Corse, Sisco, Chapelle Saint Michel; 42°49°22”N, 9°25°58”E; 344 m
a.s.l;; 31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DFM-0384).

REMARKS

Two different subspecies are recognized within Dendrobaena
pantaleonis (Chinaglia, 1913), with Dendrobaena pantaleonis
balagnensis (Bouché, 1972) differing from the nominal sub-
species by the reduction of the tubercula pubertatis and the
absence of spermathecae. Based on these characters, material
collected in our study rather resembled D. pantaleonensis bal-
agnensis, except for a single individual which showed a single,
empty spermathecae. Further material would be necessary to
confirm the synonymy of both taxa.

Genus Diporodrilus Bouché, 1970

Diporodrilus omodeoi Bouché, 1970

Dz'porodrz'/m omodeoi Bouché, 1970: 252.

DISTRIBUTION. — Corsican endemic.
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HABITATS. — Cork-oak open woods, holm-oak, pine and beech
forests, Mediterranean chaparrals; from 150 m to above 1000 m
of altitude.

GENETIC LINEAGES. — We found two distinct species-levels line-
ages corresponding to the morphological description of D. omodeoi:

Diporodrilus omodeoi L1

MATERIAL COLLECTED. — France ¢ 1 adult specimen; Haute-Corse,
Cagnano; 42°52°33"N, 9°26’6”E; 150 m a.s.l.; 31.111.2021; T. De-
caéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample ID:
DFM-0128).

Diporodrilus omodeoi 1.2

MATERIAL COLLECTED. — France ® 27 adult specimens, 3 juvenile
specimens; Corse du Sud, Olivese (D26 road); 41°50°45°N, 9°4’55”E;
1051 m a.s.l; 6.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
MNHN (BOLD Sample ID: DFM-0507, DFM-0508, DEM-0509,
DFM-0510, DFM-0511) ¢ Corse du Sud, Sorbollano — Quenza,
Campu di Bonza; 41°46’12"N, 9°7°26”E; 896 m a.s.l.; 3.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0454, DFM-0455, DFM-0456, DEM-0457, DFM-0458,
DFM-0459, DEM-0460, DFM-0461, DFM-0462, DEM-0463) ©
Corse du Sud, Zonza; 41°44’34”N, 9°11°42”E; 785 ma.s.l.; 4.IV.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DEM-0195, DEM-0196, DFM-0197, DEM-0198, DEM-0199,
DFM-0200, DFM-0201, DFM-0202, DFM-0203, DFM-0204,
DFM-0205, DFM-0206, DEM-0240, DFM-0242, DFM-0247).

REMARKS

The two species-level lineages found within D. omodeoi showed
slight morphological differences in the position of the clitellum.
Thus, at least one of them is susceptible of being considered as
a new species, or even both if none matches the type material
of the species. More detailed work and additional sampling
for L1 will be necessary to confirm the status of both taxa
and allow further taxonomic acts.

Diporodrilus pilosus Bouché, 1972

Diporodrilus pilosus Bouché, 1970: 251.
DISTRIBUTION. — Corso-Sardinian endemic.

HABITATS. — Riparian forests, Mediterranean chaparrals, pine for-
ests; from sea level to 785 m of altitude.

GENETIC LINEAGES. — We found three distinct species-levels line-
ages corresponding to the morphological description of D. pilosus:

Diporodrilus pilosus L1

MATERIAL COLLECTED. — France ® 3 adult specimens; Haute-Corse,
Oletta, Aliso riparian forest; 42°39’14”N, 9°17°45”E; 24 m a.s.l;
29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (Sam-
ple ID: DFM-0517) » Haute-Corse, Poggio-d’Oletta, Saint-Florent;
42°40°'19"N, 9°20’42”F; 223 m a.s.l.; 1.IV.2021; T. Decaéns, D. Fernan-
dez Marchdn leg.; MNHN (Sample ID: DFM-0418, DEM-0419).
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Diporodrilus pilosus 1.2

MATERIAL COLLECTED. — France * 6 adult specimens, 5 juvenile
specimens; Corse du Sud, Zonza; 41°44°34”N, 9°11°42”E; 785 m
a.s.l; 4.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0216, DFM-0217, DFM-0218, DEM-
0219, DEM-0220, DEM-0221, DEM-0222, DEM-0223, DFEM-
0224, DFEM-0225, DFM-0226).

Diporodrilus pilosus 1.3

MATERIAL COLLECTED. — France * 7 adult specimens; Haute-
Corse, Sisco, Chapelle Saint Michel; 42°49°22”N, 9°25’58”E;
344 m a.s.l.; 31.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
MNHN (BOLD Sample ID: DFM-0375, DFM-0376, DEM-0377,
DEFM-0378, DEM-0379, DEM-0380) * Haute-Corse, Sisco, Pi-
ano di Poraja; 42°48’°36”N, 9°27°43”E; 135 m a.s.l.; 31.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DEM-0101).

REMARKS

The three species-level lineages found within D. pilosus showed
slight morphological differences in the position of genital
papillae and spermathecae; unfortunately, one of them was
represented by a single juvenile specimen (precluding any
relevant morphological study). Thus, at least two of those
lineages could be considered as new species, or up to all of
them if none matches the type material of the species. More
detailed work and additional sampling will allow to perform
further taxonomic acts.

Genus Eisenia Malm, 1877

Eisenia andrei Bouché, 1972
Eisenia fetida andrei Bouché, 1972: 381.
Eisenia andrei — Pérez-Losada et al. 2005: 320.
DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Low altitude riparian forests.
MATERIAL COLLECTED. — France ® 5 adult specimens; Haute-Corse,
Oletta, Aliso riparian forest; 42°39°14”N, 9°17°45”E; 24 m a.s.l;
29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols

(BOLD Sample ID: DFM-0536, DEM-0537), MNHN (BOLD
Sample ID: DFM-0538, DFM-0539, DFM-0540).

Genus Eiseniella Michaelsen, 1900
Eiseniella tetraedra (Savigny, 18206)

Enterion tetraedrum Savigny, 1826: 184.
Lumbricus tetraedrus — Duges 1837: 17.
Allurus tetraedrus — Rosa 1893: 10.

Eiseniella tetraedra f- typica — Michaelsen 1900: 471.
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Allurus tetraedrus flavus Michaelsen, 1902: 16.
Eiseniella intermedia Jackson, 1931: 123.
Eiseniella tetraedra — Bodenheimer 1935: 393.

Eiseniella tetraedra tetraedra — Easton 1983: 491. — Csuzdi & Zicsi
2003: 153.

DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Riparian forests and grasslands, humid grasslands,
pine forests, poplar plantations, at low altitudes.

MATERIAL COLLECTED. — France * 15 adult specimens; Haute-
Corse, Castellare-Di-Casinca, Anghione; 42°28’'19”N, 9°31’8”E;
7 m a.s.l; 29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DFM-0362, DFM-0363, DFM-
0364, DFM-0365) * Haute-Corse, Ghisonaccia, Marais de Cat-
tolica; 42°1’15”N, 9°28’12”E; 8 m a.s.l.; 2.IV.2021; T. Decaéns,
D. Ferndndez Marchdn leg.; MNHN (DFM-0429) * Haute-Corse,
Murato; 42°34’12”N, 9°18°21”E; 536 m a.s.l.; 1.IV.2021; T. De-
caéns, D. Ferndndez Marchdn leg. MNHN (BOLD Sample ID:
DFM-0413, DFM-0414, DFM-0415, DFM-0416, DFM-0417)
e Haute-Corse, Palasca, les Jardins de I'Ostriconi; 42°39°10”N,
9°4’44”F; 6 m a.s.l.; 30.111.2021; T. Decaéns, D. Ferndndez Marchdn
leg.; MNHN (DFM-0545) ¢ Haute-Corse, Sisco, Chapelle Saint
Michel; 42°49°22”N, 9°25°58”E; 344 m a.s.l.; 31.111.2021; T. De-
caéns, D. Ferndndez Marchédn leg.; MNHN (BOLD Sample ID:
DFM-0385, DFM-0386, DFM-0387, DFM-0388).

Genus Eumenescolex Qiu & Bouché, 1998

FEumenescolex emiliae Qiu & Bouché, 1998
(Fig. 4E, F)

Eumenescolex emiliae Qiu & Bouché, 1998: 5.
DISTRIBUTION. — Corsican endemic.

HABITATS. — Mountain pine and holm-oak forests, at 785 to above
1000 m of altitude.

GENETIC LINEAGES. — We found two distinct species-levels line-
ages corresponding to the morphological description of Eu. emiliae:

Eumenescolex emiliae 1.1

MATERIAL COLLECTED. France ¢ 19 adult specimens; Corse
du Sud, Zonza; 41°44°34”N, 9°11’42”E; 785 m a.s.l.; 4.1V.2021;
T. Decaéns, D. Ferndndez Marchédn leg.; Eco&Sols (BOLD
Sample ID: DFM-0207, DFM-0208, DFM-0209, DFM-0210,
DFM-0211, DEM-0212, DFM-0213, DFM-0214, DEM-0215)
Corse du Sud, Zonza, Samulaghia; 41°45°43”N, 9°13’8”E; 975 m
a.s.l;4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DFM-0489, DEM-0490, DFM-0491, DFM-
0492, DFM-0493, DFM-0494, DFM-0495, DFM-0496, DFM-
0497, DFM-0498).

Eumenescolex emiliae 1.2

MATERIAL COLLECTED. — France ® 9 adult specimens, 2 juvenile
specimens; Corse du Sud, Sorbollano — Quenza, Campu di Bon-
za; 41°46’12”N, 9°7°26”E; 896 m a.s.l.; 3.1V.2021; T. Decaéns,
D. Ferndndez Marchin leg.; Eco&Sols (BOLD Sample ID: DFM-
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0471, DFM-0472, DFM-0473), MNHN (BOLD Sample ID:
DFM-0468, DFM-0469, DFM-0474, DFM-0475, DFM-0476,
DFM-0477, DEM-0478, DEM-0479).

REMARK

The two identified species-level lineages showed no conspicu-
ous morphological differences. Thus, Eu. emiliae can be con-
sidered to comprise two cryptic lineages.

Genus Lumbricus Linnaeus, 1758

Lumbricus castaneus (Savigny, 1826)

Enterion castaneum Savigny, 1826: 180.

Lumbricus castaneus — Bouché 1972: 362. — Misic 1991: 466. —
Pop et al. 2012: 64.

DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Grasslands, riparian forests, poplar plantations, pine
forests, Mediterranean chaparrals; from sea level to up to nearly
1000 m of altitude.

MATERIAL COLLECTED. — France ® 35 adult specimens, 1 juvenile spec-
imen; Haute-Corse, Castellare-Di-Casinca; 42°27°39”N, 9°29°27”F;
50 m a.s.l;; 29.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
Eco&Sols (BOLD Sample ID: DFM-0078, DFM-0079, DFM-0080,
DFM-0081, DFM-0082, DFM-0083, DFM-0084, DFM-0085,
DFM-0086, DFM-0100) * Haute-Corse, Castellare-Di-Casinca,
Anghione; 42°28'19”N, 9°31’8”E; 7 m a.s.L.; 29.111.2021; T. Decaéns,
D. Ferndndez Marchén leg.; MNHN (BOLD Sample ID: DFM-
0357, DFM-0358, DFM-0359, DFM-0360, DFM-0361) ® Haute-
Corse, Murato; 42°34’12”N, 9°18°21”E; 536 m a.s.l.; 1.IV.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0408, DFM-0409, DFM-0410, DFM-0411, DFM-
0412) » Haute-Corse, Oletta, Aliso riparian forest; 42°39’14”N,
9°17°45”E; 24 m a.s.l.; 29.111.2021; T. Decaéns, D. Fernindez
Marchén leg.; MNHN (BOLD Sample ID: DFM-0542) « Haute-
Corse, Palasca, les Jardins de I'Ostriconi; 42°39°10”N, 9°4’44”E; 6 m
a.s.l.; 30.111.2021; T. Decaéns, D. Ferndndez Marchén leg.; MNHN
(BOLD Sample ID: DFM-0556, DFM-0557, DEM-0558, DFM-
0559, DFM-0560) * Haute-Corse, Santo-Pietro-di-Tenda, Casta;
42°39°57”N, 9°12°46”E; 251 m a.s.l.; 30.I11.2021; T. Decaéns,
D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample ID: DFM-
0286, DFM-0287, DFM-0288, DEM-0289, DFM-0290) * Haute-
Corse, Ventiseri, Vix; 41°56’49”N, 9°23’31”E; 3 m a.s.l.; 2.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DEM-0151) ¢ Corse du Sud, Zonza; 41°44’34”N, 9°11’42”E;
785 m a.s.l; 4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DFM-0194) ¢ Corse du Sud, Zonza,
Samulaghia; 41°45’43”N, 9°13°8”E; 975 m a.s.l.; 4.1V.2021; T. De-
caéns, D. Ferndndez Marchédn leg.; MNHN (BOLD Sample ID:
DFM-0480, DFM-0481, DFM-0482).

Lumbricus terrestris Linnaeus, 1758

Lumbricus terrestris Linnaeus, 1758: 647. — James et al. 2010: e15629.
Enterion terrestre — Savigny 1822: 103.

Lumbricus agricola Hoffmeister, 1842: 24.

Lumbricus infelix Kinberg, 1867: 98.

Lumbricus americanus Perrier, 1872: 44.
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Lumbricus studeri Ribaucourt, 1896: 5.
DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Low altitude grasslands.

MATERIAL COLLECTED. — France ® 5 adult specimens; Haute-Corse,
Palasca, les Jardins de I'Ostriconi; 42°39°10"N, 9°4’44”E; 6 m a.s.l.;
30.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0551, DEM-0552), MNHN (BOLD
Sample ID: DEM-0553, DEM-0554, DFM-0555).

Genus Octodrilus Omodeo, 1956

Octodrilus complanatus (Duges, 1828)

Lumbricus complanatus Duges, 1828: 289.
Octolasium complanatum — Reynolds & Cook 1976: 89.

Octodrilus complanatus — Zicsi & Michalis 1981: 256. — Easton
1983: 483. — Pavlicek er al. 2003: 457. — Csuzdi ez al. 2006: 24.

DISTRIBUTION. — Mostly circum-Mediterranean species.

HABITATS. — Grasslands, riparian forests, poplar plantations, pine
forests, Mediterranean chaparrals, cork-oak open woods; from sea
level to 785 m of altitude.

MATERIAL COLLECTED. — France ¢ 26 adult specimens, 1 juvenile
specimen; Haute-Corse, Cagnano; 42°52’33"N, 9°26°6’E; 150 m
a.s.l;31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0129, DFM-0130, DEM-0131, DFM-
0132, DFM-0133)  Haute-Corse, Castellare-Di-Casinca; 42°27°39”N,
9°29°27”E; 50 ma.s.l.; 29.111.2021; T. Decaéns, D. Ferndandez Marchdn
leg.; Eco&Sols (BOLD Sample ID: DFM-0070, DEM-0071, DEM-
0072, DFM-0073, DFM-0074, DFM-0075, DFM-0076, DFM-
0077) » Haute-Corse, Castellare-Di-Casinca, Anghione; 42°2819”N,
9°31’8”F; 7 ma.s.l.; 29.111.2021; T. Decaéns, D. Fernandez Marchdn
leg.; MNHN (BOLD Sample ID: DEM-0339, DFEM-0340)
Corse du Sud, Cavu, Sainte-Lucie de Porto-Vecchio; 41°42°21”N,
9°21°54”F; 38 ma.s.l.; 5.IV.2021; T. Decaéns, D. Fernandez Marchdn
leg.; Eco&Sols (BOLD Sample ID: DEM-0257) ¢ Haute-Corse,
Oletta, Aliso riparian forest; 42°39’14”N, 9°17°45”E; 24 m a.s.l;
29.111.2021; T. Decaéns, D. Ferndndez Marchén leg.; MNHN
(BOLD Sample ID: DFM-0525, DEM-0526, DFM-0527, DFM-
0528, DFM-0529) * Haute-Corse, Santo-Pietro-di-Tenda, Camping
La Canardiére; 42°38’56”N, 9°14°9”E; 304 m a.s.l.; 29.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample ID:
DFM-0331)  Haute-Corse, Sisco, Chapelle Saint Michel; 42°49°22”N,
9°25’°58”E; 344 m a.s.l.; 31.111.2021; T. Decaéns, D. Ferniandez
Marchidn leg.; MNHN (BOLD Sample ID: DFM-0368) ¢ Haute-
Corse, Ventiseri, Vix; 41°56’49”N, 9°23’31”E; 3 m a.s.l.; 2.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DEM-0156) * Corse du Sud, Zonza; 41°44°34”N, 9°11°42”E;
785 m a.s.l; 4.1V.2021; T. Decaéns, D. Ferndndez Marchén leg.;
Eco&Sols (BOLD Sample ID: DFM-0227, DEM-0228) ¢ Corse du
Sud, Zonza — Olmucciu, Ovu Santu; 41°42°17”°N, 9°23’45”E; 2 m
a.s.l; 5.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg. MNHN
(BOLD Sample ID: DFM-0499).

Octodrilus hemiandrus (Cognetti de Martiis, 1901)

Octolasium hemiandrum Cognetti de Martiis, 1901: 3.
Octodrilus hemiander — Paoletti et al. 2013: 34 (misspelling).

DISTRIBUTION. — Italo-Balkanic species.
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HABITATS. — Low altitude Mediterranean chaparrals.

MATERIAL COLLECTED. — France ® 2 adult specimens; Haute-
Corse, Sisco, Chapelle Saint-Michel; 42°49°22”N, 9°25°58”E;
344 m a.s.l;; 31.111.2021; T. Decaéns, D. Ferndndez Marchén leg.;
MNHN (BOLD Sample ID: DEM-0369) ¢ Haute-Corse, Sisco,
Piano di Poraja; 42°48°36”N, 9°27°43”E; 135 m a.s.l.; 31.111.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample
ID: DEM-0102).

Octodrilus transpadanoides Zicsi, 1981

Octodrilus transpadanoides Zicsi, 1981: 161.
DISTRIBUTION. — Italo-Austrian species.
HABITATS. — Low elevation poplar plantations.

MATERIAL COLLECTED. — France ® 5 adult specimens; Haute-Corse,
Castellare-Di-Casinca, Anghione; 42°28'19”N, 9°31’87E; 7 m a.s.l.;
29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0346, DFM-0347), MNHN (BOLD
Sample ID: DFM-0348, DFM-0349, DFM-0350).

Genus Octodriloides Zicsi, 1986

Octodriloides sp.

DISTRIBUTION. — Unknown.
HABITATS. — Low elevation Mediterranean chaparrals.

MATERIAL COLLECTED. — France ¢ 1 adult specimen; Haute-
Corse, Sisco, Piano di Poraja; 42°48’36”N, 9°27°43”E; 135 m a.s.L;
31.111.2021; T. Decaéns, D. Ferndndez Marchén leg.; MNHN
(BOLD Sample ID: DFM-0103).

REMARKS

Initially identified as Octodrilus hemiandrus (Cognetti de
Martiis, 1901), this specimen appears to belong to the genus
Octodriloides Zicsi, 1986, showing a certain affinity to Octo-
driloides poklonensis Mrsic, 1991 from Croatia, but additional
material would be necessary to corroborate its identity.

Genus Octolasion Orley, 1885

Octolasion cyaneum (Savigny, 1826)

Enterion cyaneum Savigny, 1826: 181.
Allolobophora profuga Rosa, 1884: 47.
Allolobophora cyanea profuga Protz, 1895: 255.

Octolasion cyaneum — Michaelsen 1900: 506. — Edwards & Lofty
1972: 214.

DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Alpine grasslands at 1450 m of altitude.

MATERIAL COLLECTED. — France ¢ 1 adult specimen, 1 juvenile
specimen; Haute-Corse, Albertacce, Col de Vergio; 42°17°27”N,
8°52’44”F; 1450 m a.s.l.; 28.111.2021; T. Decaéns, D. Ferndndez
Marchdn leg.; MNHN (BOLD Sample ID: DFM-0055, DFM-0058).
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Octolasion lacteum (Orley, 1881)

Lumbricus terrestris var. lacteum Orley, 1881: 584.
Allolobophora profisga — Rosa 1884: 47.

Octolasium lacteum — Cernosvitov 1932: 534. — Mihailova 1966:
193. — Sapkarev 1978: 72. — Zicsi 1982: 431.

DISTRIBUTION. — Cosmopolitan species, European origin.

HABITATS. — Poplar plantations, riparian forests, riparian and Alpine
grasslands; from sea level to above 1400 m of altitude.

MATERIAL COLLECTED. — France ® 18 adult specimens, 1 juvenile spec-
imen; Haute-Corse, Castellare-Di-Casinca, Anghione; 42°28°19”N,
9°31’8”E; 7 ma.s.l.; 29.111.2021; T. Decaéns, D. Fernandez Marchin
leg.; MNHN (BOLD Sample ID: DEM-0342, DFM-0343, DFM-
0344, DFM-0345) ® Haute-Corse, Murato; 42°34’12”N, 9°18°21”E;
536 m a.s.l; 1.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
MNHN (BOLD Sample ID: DFM-0396, DEM-0397, DFM-
0398, DFM-0399, DFEM-0400) ¢ Corse du Sud, Zicavo, Castellu
d’Ornucciu; 41°52°22”N, 9°9°17”E; 1422 m a.s.l.; 3.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0453) * Corse du Sud, Zonza; 41°44’34”N, 9°11’42”E;
785 m a.s.l; 4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DEM-0170, DFM-0171, DFM-
0172, DFM-0173, DFM-0174, DFM-0175, DFM-0176, DFM-
0177, DEM-0239).

Octolasion tyrtaeum (Savigny, 1826)
Enterion tyrtaeum Savigny, 1826: 180.
Octolasion tyrtaeum — Gates 1972: 125.
DISTRIBUTION. — Cosmopolitan species, European origin.
HABITATS. — Low altitude poplar plantations and humid grasslands.

MATERIAL COLLECTED. — France ® 2 adult specimens; Haute-Corse,
Castellare-Di-Casinca, Anghione; 42°28'19”N, 9°31’87E; 7 m a.s.;
29.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD
Sample ID: DEM-0341) * Haute-Corse, Ventiseri, Vix; 41°56'49”N,
9°23’°31”F; 3 m a.s.l.; 2.1V.2021; T. Decaéns, D. Fernindez Marchin
leg.; Eco&Sols (BOLD Sample ID: DFM-0157).

Genus Proctodrilus Zicsi, 1985

Proctodrilus antipai (Michaelsen, 1891)

Allolobophora antipae Michaelsen, 1891: 16.

Helodrilus (Helodrilus) antipae — Michaelsen 1900: 498.
Dendrobaena riparia Bretscher, 1901: 218.

Allolobophora (Microeophila) antipain Omodeo, 1956: 184.
Allolobophora cuginii helodriloides Chandebois, 1957: 410.

Allolobophora antipai forma typica — Zicsi 1959: 283; 1968: 151,
1982: 444.

Proctodrilus antipai — Zicsi 1985: 285; 1991: 188.

DISTRIBUTION. — European species.
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HABITATS. — Mediterranean chaparrals, holm-oak and pine forest;
from sea level to above 800 m of altitude.

MATERIAL COLLECTED. — France ® 23 adult specimens, 6 juvenile
specimens; Corse du Sud, Porto Vecchio, Carataggio; 41°34’30”N,
9°20’42”E; 7 m a.s.l.; 5.IV.2021; T. Decaéns, D. Ferndandez Marchdn
leg.; MNHN (BOLD Sample ID: DFM-0504) ¢ Corse du Sud, Sor-
bollano — Quenza, Campu di Bonza; 41°46°12”N, 9°7°26”E; 896 m
a.s.l; 3.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DEM-0464, DFM-0465, DFM-0466, DEM-
0467, DFM-0470) ® Corse du Sud, Zonza; 41°44°34”N, 9°11°42”E;
785 m a.s.l; 4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DEM-0178, DFM-0179, DFM-0180,
DFM-0181, DFM-0182, DFM-0183, DFM-0184, DFM-0185,
DFM-0186, DFM-0187, DFM-0188, DFM-0189, DFM-0190,
DFM-0191, DFM-0192, DFM-0193, DFM-0241, DFM-0243,
DFM-0244, DFM-0245, DFM-0246) * Corse du Sud, Zonza, Pac-
ciunituli (D67 road); 41°44’9”N, 9°10°51”E; 813 m a.s.l.; 3.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DEM-0436, DFM-0437).

Genus Scherotheca Bouché, 1972

Scherotheca albomaculata Bouché, 1972
(Fig. 4C, D)

Scherotheca (Scherotheca) corsicana albomaculata Bouché, 1972: 296.
Scherotheca (Corsicadrilus) albomaculata— Qiu & Bouché 1998: 128.
DISTRIBUTION. — Corsican endemic.

HABITATS. — Low altitude Mediterranean chaparrals and cork-oak
open woods.

MATERIAL COLLECTED. — France ® 6 adult specimens, 1 juvenile
specimen; Corse du Sud, Bonifacio; 41°28' 117N, 9°5’45”E; 70 m
a.s.l; 5.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID:, DEM-0261, DEM-0262, DFM-0263), MNHN
(BOLD Sample ID: DFM-0264, DFM-0265) * Corse du Sud,
Cavu, Sainte-Lucie de Porto-Vecchio; 41°42°21”N, 9°21°54”E;
38 m a.s.l; 5.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
Eco&Sols (BOLD Sample ID: DFM-0258) ¢ Corse du Sud, Porto
Vecchio, Carataggio; 41°34’30"N, 9°20°42”E; 7 m a.s.l.; 5.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0505).

Scherotheca brevisella Bouché, 1972

Scherotheca (Scherotheca) dugesi brevisella Bouché, 1972: 291.
DISTRIBUTION. — Corsican endemic.

HABITATS. — Mediterranean grasslands and chaparrals, riparian
forests; from sea level to above 700 m of altitude.

MATERIAL COLLECTED. — France ® 26 adult specimens, 7 juve-
nile specimens; Haute-Corse, Murato, Cagnanozza; 42°33’39”N,
9°18’14”E; 715 m a.s.l.; 1.1V.2021; T. Decaéns, D. Ferndndez
Marchdn leg.; MNHN (BOLD Sample ID: DFM-0389, DFM-
0390) » Haute-Corse, Oletta, Aliso riparian forest; 42°39°14”N,
9°17°45”E; 24 m a.s.l.; 29.111.2021; T. Decaéns, D. Fernidndez
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Marchdn leg.; MNHN (BOLD Sample ID: DEM-0518) ¢ Haute-
Corse, Santo-Pietro-di-Tenda, Camping La Canardiere; 42°38’56”N,
9°14°9”E; 304 m a.s.l.; 29.111.2021; T. Decaéns, D. Ferniandez
Marchdn leg.; MNHN (BOLD Sample ID: DFM-0330) * Haute-
Corse, Santo-Pietro-di-Tenda, Casta; 42°39°57”N, 9°12°46”E;
251 m a.s.l.; 30.I11.2021; T. Decaéns, D. Fernindez Marchdn
leg.; Eco&Sols (BOLD Sample ID: DFM-0307, DFEM-0308,
DFM-0309, DFM-0310, DFM-0311, DFM-0312, DFM-0313,
DFM-0314, DFM-0321, DFM-0322, DFM-0324) ¢ Haute-
Corse, Sisco, Chapelle Saint Michel; 42°49°22”N, 9°25°58”E;
344 ma.s.l;; 31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.;
MNHN (BOLD Sample ID: DFM-0370, DEM-0371, DFM-
0372, DFM-0373, DFM-0374) ¢ Haute-Corse, Sisco, Piano di
Poraja; 42°48'36”N, 9°27°43”E; 135 m a.s.l.; 31.111.2021; T. De-
caéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD Sample ID:
DFM-0104, DFM-0105, DFM-0106, DFM-0107, DEM-0108,
DFM-0109, DFM-0110, DFM-0111, DEM-0112, DFM-0113,
DFM-0115, DEM-0116, DFM-0117).

Scherotheca portonana Qiu & Bouché, 1998
(Fig. 4A, B)

Scherotheca (Corsicadrilus) portonana Qiu & Bouché, 1998: 127.
DISTRIBUTION. — Corsican endemic.

HABITATS. — Mediterranean chaparrals, riparian grasslands, cork-oak
open woods, Alpine grasslands; from 300 to above 1400 m of altitude.

GENETIC LINEAGES. — We found four distinct species-levels lineages
corresponding to the morphological description of S. portonana:

Scherotheca portonana L1

MATERIAL COLLECTED. — France * 2 adult specimens; Haute-Corse,
Santo-Pietro-di-Tenda, Camping La Canardiere; 42°38’56”N,
9°14’9”E; 304 m a.s.l.; 29.111.2021; T. Decaéns, D. Ferniandez
Marchdn leg.; Eco&Sols (BOLD Sample ID: DFM-0338), MNHN
(BOLD Sample ID: DEM-0337).

Scherotheca portonana L2

MATERIAL COLLECTED. — France ¢ 10 adult specimens, 1 juvenile
specimen; Haute-Corse, Murato; 42°34’12”N, 9°18'21”E; 536 m
as.l; 1.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DFM-0401, DEM-0402) ¢ Haute-Corse, Mu-
rato, Cagnanozza; 42°33’39”N, 9°18’14”E; 715 m a.s.l; 1.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0391, DFM-0392, DEM-0393, DFM-0394, DFM-0395)
* Haute-Corse, Volpajola; 42°30°54”N, 9°20°52”E; 313 m a.s.l;
1.IV.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD
Sample ID: DFM-0148, DFM-0149), MNHN (BOLD Sample ID:
DFM-0143, DFM-0150).

Scherotheca portonana L3

MATERIAL COLLECTED. — France © 1 sub-adult specimen, 1 juvenile
specimen; Haute-Corse, Albertacce, Col de Vergio; 42°17°27"N,
8°52’44”E; 1450 m a.s.l.; 28.111.2021; T. Decaéns, D. Ferndndez
Marchdn leg.; MNHN (BOLD Sample ID: DEM-0047, DFM-
0061).
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Scherotheca portonana L4

MATERIAL COLLECTED. — France ¢ 10 adult specimens, 11 juvenile
specimens; Haute-Corse, Albertacce, Col de Vergio; 42°17°27”N,
8°52’44”E; 1450 m a.s.l.; 28.111.2021; T. Decaéns, D. Ferndndez
Marchén leg.; Eco&Sols (BOLD Sample ID: DFM-0041, DFM-
0042, DFM-0043), MNHN (BOLD Sample ID: DFM-0044,
DFM-0045, DEM-0046, DFM-0049, DFM-0050, DFEM-0051,
DFM-0052, DFM-0056, DFM-0059, DFM-0060, DFM-0062,
DFM-0063, DFM-0064, DFM-0065, DFM-0066, DFM-0067,
DFM-0068, DFM-0069).

REMARKS

We found several species-level genetic lineages that broadly
match the morphological description of Sc. portonana. At the
type locality of the species (i.e., Albertacce, Col de Vergio;
Qiu & Bouché 1998a; Fig. 4B), we found two species-level
lineages (L3 and L4). Unfortunately, L3 was represented by
two juvenile specimens, preventing any testing of the exist-
ence of morphological differences between both lineages. We
therefore conservatively consider L3 and L4 as cryptic lineages
until further material is collected.

Two additional species-level lineages were also detected (L1
and L2). While they were initially assigned to Sc. portonana,
they differ from each other and from the topotypes in signifi-
cant morphological characters, thus they can be considered as
new species. Interestingly, these two species are more closely
related genetically to some lineages of Scherotheca corsicana
(Pop, 1947) (see infra) than to Sc. portonana sensu stricto
(Suplementary File 1).

Scherotheca corsicana (Pop, 1947)

Allolobophora dugesi corsicana Pop, 1947 4.
Scherotheca (Scherotheca) corsicana corsicana — Bouché 1972: 292.
DISTRIBUTION. — Corsican endemic.

HABITATS. — Beech, pine and fir forests, cork-oak open woods,
Mediterranean chaparrals, grasslands; from sea level to above 1400 m
of altitude.

GENETIC LINEAGES. — We found six distinct species-levels lineages
corresponding to the morphological description of Se. corsicana:

Scherotheca corsicana 1.1

MATERIAL COLLECTED. — France ® 2 adult specimens, 1 juvenile
specimen; Haute-Corse, Albertacce, Col de Vergio; 42°17°27”N,
8°52’44”F; 1450 m a.s.l.; 28.111.2021; T. Decaéns, D. Fernindez
Marchdn leg.; Eco&Sols (BOLD Sample ID: DEM-0053), MNHN
(BOLD Sample ID: DFM-0054, DFM-0057).

Scherotheca corsicana 1.2

MATERIAL COLLECTED. — France ® 21 adult specimens, 9 juvenile
specimens; Corse du Sud, Olivese (D69 road); 41.837, 9.096;
1178 m a.s.l; 6.IV.2021; T. Decaéns, D. Ferndndez Marchén leg.;

ZOOSYSTEMA - 2022 - 44 (17)

Earthworms of Corsica, France 4

MNHN(BOLD Sample ID: DEM-0273) ¢ Corse du Sud, Zicavo,
Ponte di Valpine; 41°52’33”N, 9°7°58”E; 1248 m a.s.l.; 3.1V.2021;
T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFEM-0441, DFM-0442) * Corse du Sud, Zonza; 41°44’34”N,
9°11°42”E; 785 m a.s.l.; 4.1V.2021; T. Decaéns, D. Fernindez
Marchén leg.; Eco&Sols (BOLD Sample ID: DFM-0230, DFM-
0232, DFM-0233), MNHN (BOLD Sample ID: DFM-0234,
DFM-0235, DFM-0236, DFEM-0237, DFM-0238, DFM-0248)
e Corse du Sud, Zonza, Pacciunituli (D368 road); 41°43°26”N,
9°12’10”E; 940 m a.s.l.; 4.1V.2021; T. Decaéns, D. Ferniandez
Marchédn leg.; MNHN (BOLD Sample ID: DFM-0159, DFM-
0160, DEM-0161, DFM-0162, DFM-0163, DFM-0164, DFM-
0165, DFM-0166, DFM-0167, DFM-0168, DFM-0169) ® Corse
du Sud, Zonza, Pacciunituli (D67 road); 41°44’9”N, 9°10°51”E;
813 m a.s.l; 3.IV.2021; T. Decaéns, D. Ferndndez Marchén leg.;
MNHN (BOLD Sample ID: DEM-0434, DFM-0435) ¢ Corse
du Sud, Zonza, Samulaghia; 41°45’43”N, 9°13’8”E; 975 m a.s.l;
4.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; MNHN
(BOLD Sample ID: DFM-0483, DEM-0484, DFM-0485, DFM-
0486, DFM-0487).

Scherotheca corsicana 1.3

MATERIAL COLLECTED. — France ® 5 adult specimens; Haute-Corse,
Ghisonaccia, Marais de Cattolica; 42°1°15”N, 9°28’12”E; 8 m a.s.l.;
2.1V.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols (BOLD
Sample ID: DEM-0424, DFM-0426), MNHN (BOLD Sample ID:
DEFM-0424, DFM-0425, DEM-0426, DFM-0427, DFM-0428).

Scherotheca corsicana L4

MATERIAL COLLECTED. — France * 3 adult specimens, 3 juvenile
specimens; Haute-Corse, Cagnano; 42°52’33”N, 9°26’6”E; 150 m
a.s.l;31.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0124, DFM-0135), MNHN (BOLD
Sample ID: DFM-0123, DFM-0125, DFM-0136, DFM-0138).

Scherotheca corsicana 1.5

MATERIAL COLLECTED. — France * 4 adult specimens, 1 juve-
nile specimen; Haute-Corse, Mausoleo; 42°30°14”N, 9°0’14”E;
635 m a.s.l;; 28.111.2021; T. Decaéns, D. Fernidndez Marchén leg.;
MNHN (BOLD Sample ID: DEM-0516) * Haute-Corse, Olmi-
Cappella, Mausoleo, Tartagine; 42°29°38”N, 8°59°45”E; 779 ma.s.l;
28.111.2021; T. Decaéns, D. Ferndndez Marchdn leg.; Eco&Sols
(BOLD Sample ID: DFM-0326, DFM-0328), MNHN (BOLD
Sample ID: DEM-0327, DEM-0329).

Scherotheca corsicana L6

MATERIAL COLLECTED. — France ¢ 18 adult specimens, 12 juve-
nile specimens; Corse du Sud, Olivese (D26 road); 41°50°45”N,
9°4’55”E; 1051 m a.s.l.; 6.IV.2021; T. Decaéns, D. Ferndndez
Marchédn leg.; MNHN (BOLD Sample ID: DFM-0512, DFM-
0513, DFEM-0514) * Corse du Sud, Olivese (D69 road); 41°50°13”N,
9°5’45”E; 1178 m a.s.l.; 6.IV.2021; T. Decaéns, D. Fernandez
Marchén leg.; Eco&Sols (BOLD Sample ID: DFM-0266, DFM-
0267, DFM-0268) and MNHN (BOLD Sample ID: DEM-0269,
DFM-0270, DEM-0271, DEM-0272, DEM-0274, DEM-0275,
DFM-0276, DFM-0277, DFM-0278, DFEM-0279, DFM-0280,
DFM-0281, DFM-0282, DFM-0283) * Corse du Sud, Zicavo, Cas-
tellu d’Ornucciu; 41°52°22”N, 9°9’177E; 1422 m a.s.l.; 3.1V.2021;
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Fic. 5. — Observed and estimated species diversity of earthworms in the island
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DNA barcodes (All), when considering non-cryptic lineages only (NC) and when
considering all endemic lineages (End). Solid lines represent rarefaction curves,
whereas dashed lines represent extrapolation curves; shaded areas are 95%
and error bars confidence intervals based on a bootstrap with 200 replications.

T. Decaéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample
ID: DFM-0446, DFM-0447, DFM-0448, DFM-0449, DFM-
0450, DFEM-0451, DFM-0452) ¢ Corse du Sud, Zicavo, Ponte di
Valpine; 41°52°33”N, 9°7°587E; 1248 m a.s.l;; 3.1V.2021; T. De-
caéns, D. Ferndndez Marchdn leg.; MNHN (BOLD Sample ID:
DFM-0443, DFM-0444, DFM-0445).

REMARKS

These six lineages are supported by morphological differences
in average body size and pigmentation, position of the clitel-
lum and tubercula pubertatis, position of genital papillae and
number and position of spermathecae and seminal vesicles.
They have been provisionnaly assigned to Sc. corsicana, based
on a relative similarity to the characters described in Pop
(1947). However, it should be noted that Pop’s description is
approximate, with four different localities designated as type
localities, a single complete adult, and a wide morphological
variability. It should also be noted that, although showing an
undeniable degree of similarity to Sc. corsicana, none of the
lineages found in our study matched all the characters high-
lighted by Pop. Hence, all six of those species-level lineages
are susceptible of being described as new species.

DISCUSSION

Our study has revealed a remarkable species diversity of
earthworms in the island of Corsica. Twenty-two of the
36 previously recorded species were sampled in this work
(Michaelsen 1926; Cernosvitov 1942; Pop 1947; Bouché
1972; Qiu & Bouché 1998a, b; Szederjesi ez al. 2021) and
eight species were newly cited, raising the total number of
taxa for the island to 44. This highlights the richness of the
species pool on a regional scale (with more diversity than
countries such as Bosnia-Herzegovina — 28 —, Czech Re-
public — 34 — or Algeria — 35; http://taxo.drilobase.org/),
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which can be explained by the island’s indented terrain which
has probably been favorable to local speciation events, as
supported by the high level of local endemism observed in
most Corsican taxa.

Despite this significant contribution to the knowledge of
Corsican earthworm fauna, our survey missed 14 species
that were cited in previous work. Most of them correspond
to epigeic taxa (Dendrobaena octaedra (Savigny, 1826), Dend-
robaena byblica (Rosa, 1893), Dendrobaena pygmaea (Savigny,
1826), Bimastos parvus (Eisen, 1874) and Lumbricus rubellus
HofImeister, 1843) which are usually restricted to very specific
habitats (e.g. compost piles, leaf litter accumulation, decaying
logs) that received a proportionally weaker sampling effort
during our work. Amynthas corticis (Horst, 1885) is another
allegedly introduced species which is expected to inhabit
highly anthropized habitats which were not included in our
sampling campaign. Scherotheca dugesi (Rosa, 1895), Octodri-
lus transpadanus (Rosa, 1884) and Prosellodrilus amplisetosus
Bouché, 1972 are cited from single locations in Corsica and
are likely to have been transported from Italy (the former
two) and France (the latter), where they are relatively com-
mon. As Oc. transpadanus and Oc. traspadanoides are mor-
phologically very similar but the latter was described after
Pop’s checklist, it is possible that both his and our citations
refer to the same species. Allolobophora cyrnea Michaelsen,
1926 and Allolobophora hexatheca Michaelsen, 1926 are two
species with an unresolved taxonomic status as they both have
been tentatively proposed as synonyms of Scherotheca corsi-
cana by Bouché (1972). The lack of sampling around the
unprecise type localities stated by Michaelsen makes it dif-
ficult to assign these species to any of the Scherotheca lineages
found within this work. Finally, Eumenescolex heideti Qiu &
Bouché, 1998 and Eumenescolex zoltani Szederjesi, 2021 are
narrowly distributed endemics which we failed to sample
due to unsuitable sampling conditions (i.e., very dry soils
in the type locality) and being described after our sampling
campaign, respectively.

In our work, we identified 29 formally described species
and one still undetermined Octodriloides sp., but taking into
account COl-based species-level lineages (which would re-
quire further evidence to be formally recognized as species)
raised the total up to 48. This highlights the importance of
genetic diversity assessment to accurately reflect the taxo-
nomic diversity of earthworms, which is usually overlooked
when relying on morphology alone (Decaéns ez al. 2013).
While many of species-level lineages found in our study are
morphologically cryptic (and thus difficult to be formally
described as species new for science, but see Marchdn ez .
2018a,2020a), at least ten of them show clear morphological
differences that make them suitable for further taxonomic
descriptions. This represents a remarkable number of new
species for science, especially considering the relatively
modest sampling effort of our study. Yet, it is likely that the
island’s diversity was previously underestimated by the even
lower sampling effort from past campaings. In addition, our
study is the first integrating DNA barcoding in a survey of
Corsican earthworm biodiversity, which has allowed us to
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reconsider the taxonomic significance of several morphologi-
cal characters whose variability was previously considered of
little diagnostic significance.

The identified species offer some insight into the biogeo-
graphic relationships of the earthworm fauna of Corsica. When
considering only the morphologically recognizable and cur-
rently described species, and both previous citations and our
work, 20 species reported from Corsica (i.e., 45.5% of the
total known regional diversity) correspond to cosmopolitan
species. This is similar but slightly lower than the proportion
of cosmopolitan species found in the Mediterranean island
of Cyprus, where Pavli¢ek 8 Csuzdi (2008) found 10 species
outof 18 (i.e., 55.5%) to be cosmopolitan. Another four spe-
cies showed roughly European ranges. All these wide-ranging
species were likely recently introduced in Corsica by human
activities. On the other hand, the species Oc. hemiandrus,
Oc. transpadanoides and Octodriloides sp., which represent new
records for Corsica, could have recently been introduced from
Italy by anthropochory or by natural dispersion (either active
or passive) due to the proximity of the Tuscan archipelago.
Interestingly, all the new citations in Corsica correspond to
cosmopolitan or widely distributed species: this suggests that
these earthworms could have arrived on the island posteriously
to the most exhaustive previous works (Pop 1947; Bouché 1972).
Comparative phylogeographic analyses (such as in Marchdn
et al. 2020b) could help explain the patterns of colonization
of continental islands by incorporating the genetic diversity
of the insular populations in a wider framework.

Finally, 13 species found in our study (nine) and in the
literature (four) can be considered as Corsican endemics.
This represents an endemism rate of 29.5% (of a total of 44
already known species), which is higher than in other Medi-
terranean islands such as Cyprus, where a single endemic spe-
cies has been reported so far (Szederjesi ez al. 2016), and the
Hyeres archipelago, where two endemics out of a total of 15
known species have been found (Decaéns ez a/. 2020). While
no comprehensive nor updated checklist is available for the
earthworm fauna of the Balearic Islands and Sardinia (but see
Omodeo 1984), they also possess a potentially high level of
endemism, with at least five and nine endemic/near-endemic
species, respectively (Perez-Losada ez /. 2011; Omodeo &
Rota 2008; Marchdn ez al. 2018b). Considering species-level
genetic lineages, the endemism rate in Corsica increases to
48%, mirroring the results of Perez-Losada ez al. (2011), who
found that the diversity of Balearic Postandrilus rises from five
to 11 species when following a similar approach. Unusually
high endemism levels in Corsica, Balearic Islands and Sar-
dinia can originate in their paleogeographic history, as they
were all part of a continuous terrane corresponding to the
European continental margin from circa 112 to 21 million
years ago (Advokaat ez al. 2014), which has proven to be an
evolutionary cradle for many earthworm taxa (Ferndndez
etal. 2016). Yet, more comprehensive work on the earthworm
communities of Mediterranean islands would be necessary to
understand the relative roles of paleogeography, island size,
distance to the continent, environmental factors and biotic
interactions in their actual species diversity.
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CONCLUSIONS

More comprehensive sampling and genetic diversity data has
revealed the high diversity of the earthworm fauna of Corsica,
with 8 new citations increasing the already known Corsican
species list to 44. DNA barcodes allowed the delineation
of 48 species-level genetic lineages, of which ten displayed
enough morphological differences to be suitable for future
descriptions as new species. A remarkably high endemic rate
could be related to the complex geological history of the island
and the historical biogeography of Western Mediterranean
earthworms. The moderate degree of overlap between the
previously recorded list of Corsican earthworm species and
the species identified in this work, together with the large
number of undescribed new taxa and the large areas which
have not been systematically sampled yet, suggest that Corsica
diversity is still underestimated. This was supported by rarefac-
tion curves, which estimated a high number of undiscovered
species (including endemic species). Further sampling of the
central and western sectors, and a stronger focus in moun-
tain grasslands (which showed higher diversity than usually
found in such habitat) and typical habitats for epigeics (leaf
licter and decaying logs) will be necessary to increase the
completeness in the sampling of Corsican earthworm diver-
sity and to understand the importance of this island in the
evolution of Western Mediterranean earthworms. Finally, the
authors thank two anonymous reviewers, and the editorial
team of Zoosystema, for usefull comments an early version of
the manuscript.
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SUPPLEMENTARY FILES

Supplementary File 1. — ASAP species delimitation estimates based on the
analysis of uncorrected pairwise genetic distances between DNA barcode se-
quences. Thick black lines indicate the most conservative models, chosen as a
reference for species-level lineage delimitation. Red and blue empty rectangles
indicate two Scherotheca Bouché, 1972 lineages which were split according to
their morphological differences (in this case choosing the delimitation suggested
by the other estimates). Green empty rectangles indicate linage pairs which
were combined according to pairwise genetic distances being exceedingly
lower than the usual threshold for interspecific divergence (< 9%). https://doi.
org/10.5852/zoosystema2022v44al7_s1. https://sciencepress.mnhn.fr/sites/
default/files/documents/en/zoosystema2022v44a17_suppl_file_1.pdf

Supplementary File 2. — Barcode Gap Analysis based on the COIl uncorrected
pairwise genetic distances within each species and with the nearest neighbor
of each species. https://doi.org/10.5852/zoosystema2022v44ail7_s2. https://
sciencepress.mnhn.fr/sites/default/files/documents/en/zoosystema2022v44al7_
suppl_file_2.pdf
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