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Abstract:

Elaborating an earthworm material collected in the French part of the Western and Central Pyrenees and

surrounding regions in the southern and southwestern parts of Nouvelle Aquitaine and Occitanie resulted
in recording 13 taxa belonging to the family Lumbricidae. Among them, Scherotheca (Opothedrilus) oc-
citanica sp. n. proved to be new to science. The former subspecies Lumbricus friendi friendi and L. friendi
bouchei were found to occur sympatrically; the overlapping distributions and the morphological differ-
ences justified the elevation of L. friendi bouchei to species rank.
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Introduction

The earthworm fauna of France is quite well-known
due to the almost continuous works since the pio-
neering report of SAVIGNY (1826) (e.g. DUGEs 1828,
TETRY 1936, BARTOLI 1962, VEDOVINI 1971, BOU-
CHE 1972). Recently, Qiu & BoucHE (1998a) sum-
marised the knowledge on the earthworm fauna of
France. Subsequently, Zicst & Csuzpi (1999), Zicst
& CUENDET (2005) and MARCHAN et al. (2020) de-
scribed new species and recorded new occurrence
data from the region. The most complete earthworm
database (DriloBASE) lists the occurrence of about
160 taxa from the country.

According to Csuzpi & Zicsi (2003), the dis-
tribution area of endemic earthworms can be divid-
ed into four large domains. Among them, one char-
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acteristic domain is the Franco-Iberian, which can
be described as very unique and homogeneous. The
most likely reason for this could be the early separa-
tion of the Iberian Peninsula, France, Corsica and
Sardinia from the rest of Europe during the period
from the Middle Cretaceous to the Early Tertiary.
This area can be characterised by the presence of
several unique earthworm genera, such as Prosello-
drilus Bouché, 1972, Diporodrilus Bouché, 1970,
Kritodrilus Bouché, 1972, Orodrilus Bouché, 1972
and Scherotheca Bouché, 1972.

The genus Scherotheca includes 48 species and
subspecies (Csuzpr 2012), which are distributed
from Western Italy (the Tuscan Archipelago) north
to the Massif Central and Alsace, south to Corsica,
Sardinia and the valley of the Ebro River, and west
to Cantabria (Qiu & BoucHE 1998b). The genus is
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divided into four subgenera based on distributional
patterns and morphological differences.

Here, we report on a rich material collected in
the French Pyrenees. The analysis of these samples
resulted in recording several little-known earthworm
species. Furthermore, we describe a Scherotheca
(Opothedrilus) species new to science.

Materials and Methods

The material was collected in the French part of the
Western and Central Pyrenees and surrounding re-
gions in 1982, 1997, 2004 and 2007. The collecting
localities are given based on the original labels of
the material. The actualised region names and cor-
rect settlement names, when possible, are given in
square brackets.

Earthworms were collected by the diluted for-
maldehyde method (Raw 1959), complemented
with digging and hand-sorting. The specimens were
killed and fixed in 75% ethanol or 4% formalde-
hyde. Some specimens of taxonomic importance
were placed in 96% ethanol for further molecular
studies. The material is deposited in the earthworm
collection of the Hungarian Natural History Muse-
um (HNHM) as part of the Zicsi collection.

The specimen identification was carried out
based on the works of BoucHg (1972), Qiu & Bou-
CHE (1998D), Zicst & Csuzbpi (1999) and Csuzpi &
Z1cst (2003), using a stereo microscope.

Results
Aporrectodea caliginosa (Savigny, 1826)

Enterion caliginosum SAVIGNY, 1826: 180.
Aporrectodea caliginosa caliginosa: Zicst & Csuzpi
1999: 996.

Material examined. HNHM/17656 1 ex.,
France, Pyrénées [Occitanie, Hautes-Pyrénées], Col
du Tourmalet, 05.08.2007, leg. T. Pavlicek.

Aporrectodea trapezoides (Dugés, 1828)

Lumbricus trapezoides DUGEs, 1828: 289.

Aporrectodea caliginosa trapezoides: Zicst & Csuzpi
1999: 996.

Aporrectodea trapezoides: BLAKEMORE 2004: 88.

Material examined. HNHM/16469 1 ex.,
France, Midi-Pyrénées [Occitanie, Hautes-Pyré-
nées|, after Paréac, forest, 404 m, N43°06.736
E00°00.736, leg. Cs. Csuzdi. HNHM/17661 5 ex.,
France, Pyrénées [Occitanie, Hautes-Pyrénées],
Baréges, 04.08.2007, leg. T. Pavlicek.

Bimastos eiseni (Levinsen, 1884)

Lumbricus eiseni LEVINSEN, 1884: 241.
Allolobophoridella eiseni: Zicst & Csuzpr: 999.
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Bimastos eiseni: Csuzpi et al. 2017: 13.

Material examined. HNHM/16448 1 ex.,
France, Midi-Pyrénées [Occitanie, Hautes-Pyré-
nées]|, Col d’Aspin, mixed pine-oak forest, 1499 m,
08.07.2004., leg. Cs. Csuzdi.

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

Dendrobaena byblica: SZEDERJESI et al. 2018: 504.

Material examied. HNHM/176567 10 ex.,
France, Pyrénées [Occitanie, Hautes-Pyrénées],
Col du Tourmalet, 05.08.2007, leg. T. Pavlicek.
HNHM/17660 1 ex., France, Pyrénées [Occitanie,
Hautes-Pyrénées], Cauterets, 08.08.2007, leg. T.
Pavlicek. HNHM/17662 1 ex., France, Pyrénées
[Occitanie, Hautes-Pyrénées], Baréges, 04.08.2007,
leg. T. Pavlicek.

Dendrobaena octaedra (Savigny, 1826)

Enterion octaedrum SAVIGNY, 1826: 183.

Dendrobaena octaedra octaedra: Zicst & Csuzpi 1999:
995.

Dendrobaena octaedra quadrivesiculata: Zics1 & Csuzpi
1999: 995.

Material examined. HNHM/16401 3 ex.,
HNHM/17619 3 ex, France, Aquitaine, Pireneus
Mts [Nouvelle-Aquitaine, Pyrénées-Atlantiques],
21 km after Cambo les Bains [Cambo-les-Bains],
before St. James Pied de Port [Saint-Jean-Pied-de-
Port], forest, stream bank, N43°19.517 W01°22.963,
63 m, 06.07.2004., leg. Cs. Csuzdi. HNHM/16528
5 ex., HNHM/17635 3 ex., France, Midi-Pyrénées
[Occitanie, Hautes-Pyrénées], the valley of Payolle,
beech forest, N42°56.994 E00°16.231, 1051 m,
08.07.2004., leg. Cs. Csuzdi.

Helodprilus putricola orionense (Zicsi, 1977)
Allolobophora orionense Zicsi, 1977: 682.
Helodrilus putricola orionensis: Zicst & Csuzpi 1999: 991.

Helodrilus putricola orionense: SZEDERJESI et al. 2014: 184,

Material examined. HNHM/17618 1 ex.,
France, Aquitaine, Pireneus Mts [Nouvelle-Aquit-
aine, Pyrénées-Atlantiques], 21 km after Cambo les
Bains [Cambo-les-Bains], before St. James Pied de
Port [Saint-Jean-Pied-de-Port], forest, stream bank,
N43°19.517 W01°22.963, 63 m, 06.07.2004, leg.
Cs. Csuzdi.

Lumbricus bouchei Zicsi & Csuzdi, 1999 stat. nov.
Lumbricus friendi var. lineatus BoucHE, 1972: 357.

Lumbricus friendi bouchei Zicst & Csuzpi, 1999: 988.

Material examined. HNHM/16526 2 ex.,
France, Midi-Pyrénées [Occitanie, Hautes-Pyré-
nées], after Pedestarrés [Pédestarrés], forest,
N43°06.589 W00°20.673, 338 m, 07.07.2004., leg.
Cs. Csuzdi. HNHM/16533 1 ex., France, Midi-Pyré-
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Fig. 1. Collecting localities of Lumbricus friendi Cognetti, 1904 and L. bouchei Zicsi & Csuzdi, 1999.

nées [Occitanie, Hautes-Pyrénées], between Ossas
[Ossas-Suhare] and Camou [Camou-Cihigue], for-
est, N43°07.776 W00°53.661, 212 m, 06.07.2004.,
leg. Cs. Csuzdi. HNHM/17645 4 ex., France, Midi-
Pyrénées [Occitanie, Hautes-Pyrénées], forest after
Mauvezin, stream bank, N43°06.597° E00°15.097’,
310 m, 07.07.2004, leg. Cs. Csuzdi.

Remarks. This taxon was originally described
as a variety of L. friendi based on the morphologi-
cal differences of the tubercles (BoucHE 1972): L.
friendi var. lineatus has band-like tubercles, while L.
friendi has two knobs on segments 34, 36. Accord-
ing to the ICZN (1999), infrasubspecific names, e.g.
names of varieties described after 1960, are not con-
sidered as available names. Therefore, Zicsi & Csu-
zDI (1999) described this taxon as the subspecies
Lumbricus friendi bouchei Zicst & Csuzpi, 1999.

In the present study, we show that L. friendi
friendi and L. friendi bouchei appear sympatrically
(Fig. 1) and, therefore, the classical subspecies cat-
egory is not applicable here. The overlapping distri-
butions coupled with morphological differences jus-
tify the elevation of the former subspecies L. fiiendi
bouchei to species rank.

Lumbricus friendi Cognetti, 1904

Lumbricus friendi COGNETTI, 1904: 1.

Lumbricus friendi friendi: Z1cst & Csuzpl 1999: 988.

Material examined. HNHM/16398 1 ex.,
HNHM/17617 10 ex., France, Aquitaine, Pireneus
Mts [Nouvelle-Aquitaine, Pyrénées-Atlantiques],
21 km after Cambo les Bains [Cambo-les-Bains],
before St. James Pied de Port [Saint-Jean-Pied-de-

Port], forest, stream bank, N43°19.517 W01°22.963,
63 m, 06.07.2004, leg. Cs. Csuzdi. HNHM/16399
1 ex., HNHM/17621 1 ex., France, Midi-Pyrénées
[Occitanie, Hautes-Pyrénées], before Arreau, forest,
686 m, N42°54.952 E00°21.661, 08.07.2004., leg.
Cs. Csuzdi. HNHM/16530 2 ex., France, Midi-Pyré-
nées [Occitanie, Hautes-Pyrénées], after Pedestar-
rés [Pédestarrés], forest, N43°06.736 W00°00.736,
404 m, 07.07.2004., leg. Cs. Csuzdi. HNHM/16532
3 ex., France, Midi-Pyrénées [Occitanie, Hautes-
Pyrénées], after Mauvezin, forest, N43°06.597,
E00°15.097, 310 m, 07.07.2004., leg. Cs. Csuzdi.
HNHM/17620 2 ex., France, Midi-Pyrénées [Occit-
anie, Hautes-Pyrénées], before Louvie Juzon [Lou-
vie-Juzon], forest, N43°05.425* W00°23.054°, 332
m, 07.07.2004, leg. Cs. Csuzdi. HNHM/17634 1
ex., France, Midi-Pyrénées [Occitanie, Hautes-Pyré-
nées], valley of Payolle, beech forest, N42°56.994’
E00°16.231°, 1051 m, 08.07.2004, leg. Cs. Csuzdi.
HNHM/17637 4 ex., France, Midi-Pyrénées [Oc-
citanie, Hautes-Pyrénées], after Pedestarrés [Péde-
starrés], forest, N43°06.589 WO00°20.673, 338
m, 07.07.2004., leg. Cs. Csuzdi. HNHM/17648
5 ex., France, Midi-Pyrénées [Occitanie, Hautes-
Pyrénées], forest after Paréac, N43°06.736°
E00°00.736°, 404 m, 07.07.2004, leg. Cs. Csuzdi.
HNHM/17658 3 ex., France, Pyrénées [Occitanie,
Hautes-Pyrénées], Gavarnie, 03.08.2007, leg. T.
Pavlicek. HNHM/17659 1 ex., France, Pyrénées
[Occitanie, Hautes-Pyrénées], Luz-Saint-Sauveur,
02.08.2007, leg. T. Pavlicek. HNHM/17663 1 ex.,
France, Pyrénées [Occitanie, Hautes-Pyrénées],
Bareges, 04.08.2007, leg. T. Pavlicek.
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Fig. 2. A: Ventrolateral view of Scherotheca (Opothedrilus) occitanica sp. n. Cl = clitellum, Tb = tubercles, Gt = glan-
dular tumescences, Mp = male pore. B: The structure of the complex spermatheca of the second row (14/15).

Octolasion lacteum (Orley, 1881)

Lumbricus terrestris var. lacteus Orley, 1881: 584.

Octolasion lacteum: Z1cs1 & Csuzpi 1999: 1000.

Material examined. HNHM/16400 1 ex.,
France, Aquitaine, Pireneus Mts [Nouvelle-Aqui-
taine, Pyrénées-Atlantiques], 21 km after Cambo
les Bains [Cambo-les-Bains], before St. James Pied
de Port [Saint-Jean-Pied-de-Porte], forest, stream
bank, N43°19.517 W01°22.963, 63 m, 06.07.2004.,
leg. Cs. Csuzdi.

Scherotheca (Opothedrilus) michaelseni Qiu &
Bouché, 1998

Scherotheca (Opothedrilus) michaelseni QU & BOUCHE,
1998b: 123; BLAKEMORE 2004: 113.

Material examined. HNHM/12939 3 ex.,
France, [Nouvelle-Aquitaine, Pyrénées-Atlantiques]
Esterencubi [Estérencuby], 250 m, N43°06’44”
W1°12°28”,23.06.1997, leg. Cs. Csuzdi, K. Dozsa-
Farkas, A. Zicsi. HNHM/12940 1 ex., France, [Nou-
velle-Aquitaine, Pyrénées-Atlantiques] Camou-
Cihigue, 14.09.1982, leg. A. Zicsi. HNHM/12942 6
ex., France, [Nouvelle-Aquitaine, Pyrénées-Atlan-
tiques] Cihigue [Camou-Cihigue], 14.09.1982, leg.
A. Zicsi. HNHM/12943 12 ex., France, [Nouvelle-
Aquitaine, Pyrénées-Atlantiques] before Haux,
22.06.1997, leg. Cs. Csuzdi, K. Dozsa-Farkas, A.
Zicsi. HNHM/12944 1 ex., France, [Nouvelle-Aqui-
taine, Pyrénées-Atlantiques] Louvie-Juzon, leg. A.
Zicsi. HNHM/12945 2 ex., France, [Nouvelle-Aqui-
taine, Pyrénées-Atlantiques] Montory, 14.09.1982,
leg. A. Zicsi. HNHM/16534 1 ex., France, Midi-
Pyrénées [Nouvelle-Aquitaine, Pyrénées-Atlan-
tiques], between Ossas [Ossas-Suhare] and Camou
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[Camou-Cihigue], forest, N43°07.776 W00°53.661,
212 m, 06.07.2004., leg. Cs. Csuzdi. HNHM/17646
11 ex., France, Midi-Pyrénées [Nouvelle-Aquitaine,
Pyrénées-Atlantiques], between Ossas [Ossas-Su-
hare] and Camou [Camou-Cihigue], N43°07.776’
WO00°53.551°, 212 m, 06.07.2004, leg. Cs. Csuzdi.

Diagnosis. Length 276-530 mm, diameter
6-12 mm. Pigmentation dark brown. First dorsal
pore in 10/11. Clitellum on 29, 30-55, 56, tuber-
cles on 32, 33-45, 46. Male pores on segment 15.
Nephridial pores irregularly alternate between setal
line b and above d. Two pairs of seminal vesicles in
11, 12; spermathecae simple in 13/14—18/19 in setal
line cd. Calciferous glands with well-developed di-
verticula in 10. Hearts in segments 6—11, nephridial
bladders reclinate, almost U-shaped.

Scherotheca (Opothedrilus) minor (Stephenson,
1931)

Allolobophora savigny minor STEPHENSON, 1931: 33.

Scherotheca (Opothedrilus) minor: QU & BOUCHE,
1998b: 136.

Scherotheca (Opothedrilus) minor minor: BLAKEMORE
2004: 113.

Material examined. HNHM/9787 5 ex., France,
[Nouvelle-Aquitaine, Pyrénées-Atlantiques] after
Ordan, 5 km before Feas, oak-beeck mixed for-
est, 14.09.1982, leg. A. Zicsi. HNHM/12492 8 ex.,
France, [Nouvelle-Aquitaine, Pyrénées-Atlantiques]
Ossas [Ossas-Suhare], N43°08’16” WO0°53°32”,
22.06.1997, leg. Cs. Csuzdi, K. Ddzsa-Farkas, A.
Zicsi. HNHM/12495 1 ex., France, [Nouvelle-Aqui-
taine, Pyrénées-Atlantiques] Ossas [Ossas-Suhare],
forest edge, N43°08°16” W0°53°29”, 22.06.1997,
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leg. Cs, Csuzdi, K. Dozsa-Farkas, A. Zicsi.
HNHM/12532 10 ex., France, [Nouvelle-Aquitaine,
Pyrénées-Atlantiques] before Issor, forest edge, 500
m, N43°05°28 W0°42°07”, 25.06.1997, leg. Cs,
Csuzdi, K. Dozsa-Farkas, A. Zicsi. HNHM/12570
5 ex., France, [Nouvelle-Aquitaine, Pyrénées-At-
lantiques] 1 km before Haux, forest edge, 300 m,
N43°04°35” W0°51°57”, 27.06.1997, leg. Cs. Csu-
zdi, K. Dozsa-Farkas, A. Zicsi. HNHM/12941 3
ex., France, [Nouvelle-Aquitaine, Pyrénées-Atlan-
tiques] Camou-Cihigue, 14.09.1982, leg. A. Zicsi.
HNHM/12946 6 ex., France, [Nouvelle-Aquitaine,
Pyrénées-Atlantiques] after Tardets [Tardets-Sorho-
lus], 15.09.1982, leg. A. Zicsi. HNHM/16397 1 ex.,
France, Aquitaine, Pireneus Mts [Nouvelle-Aquit-
aine, Pyrénées-Atlantiques], 21 km after Cambo les
Bains [Cambo-les-Bains], before St. James Pied de
Port [Saint-Jean-Pied-de-Port], forest, stream bank,
N43°19.517 W01°22.963, 63 m, 06.07.2004., leg.
Cs. Csuzdi.

Diagnosis. Length 205-250 mm, diameter 5—8
mm. Pigmentation greyish brown. First dorsal pore
in 10/11. Clitellum on 430, 31-43, 44, tubercles on
33-38 (40). Male pores on segment 15. Nephridial
pores irregularly alternate between setal line b and
above d. Four pairs of seminal vesicles in 9-12; sper-
mathecae doubled or simple in 13/14—14/15 in setal
line cd. Calciferous glands with well-developed di-
verticula in 10. Hearts in segments 6—11, nephridial
bladders reclinate, almost U-shaped.

Remarks. Sc. minor was originally described
with two pairs of duplicated spermathecae, opening
in setal line c¢. In the material examined, slight dif-
ferences were observed in two cases: the specimens
of 12570 and 12946 had simple spermathecae, and
one specimen of 12946 had three spermathecae on
one side. In any other characters they were similar to
the original description.

Scherotheca (Opothedrilus) nivicola Bouché,
1972

Scherotheca (Opothedrilus) savigny nivicola BOUCHE,
1972: 303.
Scherotheca (Opothedrilus) nivicola: BLAKEMORE 2004:

113; Qru & BoucHE, 1998b: 136.

Material examined. HNHM/17636 3 ex.,
France, Midi-Pyrénées [Occitanie, Hautes-Pyré-
nées], valley of Payolle, beech forest, N42°56.994’
E00°16.231°, 1051 m, 08.07.2004, leg. Cs. Csuzdi.
HNHM/12539 5 ex HNHM/17649 1 ex., France,
[Nouvelle-Aquitaine, Pyrénées-Atlantiques] after
Asasp, on the bank of Le Lourdios stream, 450 m,
N43°06°26” W0°38°23”, 25.06.1997, leg. Cs. Csu-
zdi, K. Dozsa-Farkas, A. Zicsi.

Diagnosis. Length 120-288 mm, diameter 5-9
mm. Pigmentation greyish brown. First dorsal pore
in 10/11. Clitellum on 29, 30-45, 46, tubercles on
33-440, 40. Male pores on segment 15. Nephridial
pores irregularly alternate between setal line b and
above d. Four pairs of seminal vesicles in 9-12;
spermathecae simple in (11/12) 12/13—14/15 in setal
line cd. Calciferous glands with well-developed di-
verticula in 10. Hearts in segments 6—11, nephridial
bladders reclinate, almost U-shaped.

Scherotheca (Opothedrilus) occitanica sp. n.

Holotype. HNHM/17650 France, Midi-Pyré-
nées [Occitanie, Hautes-Pyrénées], forest after
Mauvezin, stream bank, N43°06.597° E00°15.097°,
310 m, 07.07.2004, leg. Cs. Csuzdi.

Paratypes. HNHM/9774 9 ex., France, [Occit-
anie, Hautes-Pyrénées] Castelnau [Castelnau-Mag-
noac], 12.09.1982, leg. A. Zicsi. HNHM/12548 3 ex.,
France, [Occitanie, Hautes-Pyrénées] Loucrup, for-
est along the road, 500 m, N43°07°06 W0°04°40’,
26.06.1997, leg. Cs. Csuzdi, K. Dozsa-Farkas,
A. Zicsi. HNHM/12549 4 ex., France, [Occitanie,
Hautes-Pyrénées] Loucrup, forest, 15.09.1982, leg.
A. Zicsi. HNHM/12557 1 ex., France, [Occitanie,
Hautes-Pyrénées] parking along the road to Lanne,
N43°09°51” E0°10°,26.06.1996, leg. Cs. Csuzdi, K,
Doézsa-Farkas, A. Zicsi. HNHM/17638 2 ex., France,
Midi-Pyrénées [Occitanie, Hautes-Pyrénées], af-
ter Pedestarrés [Pédestarrés], forest, N43°06.589
W00°20.673, 338 m, 07.07.2004., leg. Cs. Csu-
zdi. HNHM/17644 3 ex., locality and date same as
that of the Holotype. HNHM/17647 8 ex., France,
Midi-Pyrénées [Occitanie, Hautes-Pyrénées], for-
est after Paréac, N43°06.736° E00°00.736’°, 404 m,
07.07.2004, leg. Cs. Csuzdi.

Diagnosis. Length 183-342 mm, diameter
811 mm Pigmentation greyish brown. First dorsal
pore in 10/11. Clitellum on 528, 29-47, tubercles
on 234, 35-39, 440. Male pores on segment 15.
Nephridial pores irregularly alternate between setal
line b and above d. Four pairs of seminal vesicles in
9-12; spermathecae multiple in 13/14—14/15 in setal
line cd. Calciferous glands with well-developed di-
verticula in 10. Hearts in segments 6—11, nephridial
bladders reclinate, almost U-shaped.

External characters. Holotype length 323 mm,
diameter 9.5 mm, number of segments 305. Para-
types length 183-342 mm, diameter 8§—11 mm,
number of segments 237-337. Prostomium epi-
lobous % closed. First dorsal pore at the interseg-
mental furrow 10/11. Setae closely paired. Setal
arrangement behind clitellum: aa:ab:bc:cd:dd =
10.93:1.1:6.48:1:29.93. Strong secondary annula-
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Fig. 3. Collecting localities of the different Scherotheca (Opothedrilus) species.

Table 1. Distinguishing characters of some morphologically similar Scherotheca (Opothedrilus) species.

Species Bs(i)(?zsd(i;ln;l)l- Clitellum Tubercles Zf::- Spermathecae

Sc. occitanica sp. n. | 183-342 x 8-11 1528, 29-47 1534, 35-39, 1540 | 9-12 multiplied in 13/14-14/15 cd

Sc. savignyi 400-520 x 7-10 31-44 (33) 34-39 9-12 multiplied in 13/14-15/16 cd

Sc. nivicola 120-288 x 5-9 29, 30-45, 46 33-1440, 40 9-12 simple in (11/12) 12/13-14/15 c¢d
Sc. minor 205-250x 5-8 | 430,31-43, 44 33-38 (40) 9-12 | doubled or simple in 13/14—-14/15 cd
Sc. brevipubercula 205-338 x 5-6 2646 35-1438 9-12 12/13-14/15

tions between segments 10-28. Pigmentation grey-
ish brown. Male pores facing ventrally on segment
15, surrounded by glandular crescents protruding
into the neighbouring segments. Nephridial pores
irregularly alternate between setal line » and above
d. Clitellum on segments /228, 29—47. Tubercula pu-
bertatis on segments 234, 35-39, 240. Glandular
tumescences on segments 11-14 cd, 11-12, 16-19,
31-33, 42-45 ab. A glandular field can be observed
on the ventral part of 16—18 between setae ab.
Internal characters. Septa 5/6—10/11 strongly
thickened. Testes and funnels paired in segments 10—
11. Four pairs of seminal vesicles in 9—12. Two pairs
of multiple (4—6) spermathecae in 13/14—14/15. The
spermathecae of the second row (14/15) are com-
plex, each consisting of several smaller chambers
(Fig. 2B). Calciferous glands with well-developed
diverticula in segment 10. Paired hearts in segments
6—11, with a pair of small extraoesophageal vessels in
12. Nephridial bladders reclinate, almost U-shaped.
Crop in segments 15-16, and gizzard in segments
17-19. Typhlosolis simple, ribbed tube covering ca.
5 of the intestinal cavity. The cross-section of the
longitudinal muscle layer of pinnate type.

18

Etymology. The species name refers to the re-
gion name of its collecting sites, Occitanie (France).

Remarks. The specimens investigated in this
study are morphologically very similar to Scherothe-
ca (Opothedrilus) savignyi savignyi var. oligotheca
described by BoucHE (1972) with the following
characters: length 250-321 mm, segment number
260-340, first dorsal pore in 10/11, clitellum on
(229) 1/n 30-43 (44), tubercles on (33) 34, 35-39,
spermathecae multiplied (up to 6) in 13/14, 14/15.
The observed differences are mostly in the expan-
sion of the clitellum and tubercles (Y228, 2947,
234, 35-39, 1540), but this can also be caused by
the different states of development.

BoucHE (1972) wrote that he collected ca. 40
specimens in a region from the Pyrénées north to
the Garonne and east to Ariége. This region coin-
cides with the collecting localities of our specimens.
However, the examination of Bouché’s specimens
would be necessary to decide unequivocally wheth-
er our specimens belong to the same taxon as those
of Sc. savigny var. oligotheca.

Moreover, as the infrasubpecific names given
after 1960 are regarded as not being available ac-
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cording to the ICZN (1999). Therefore, we describe
here this taxon as the new species Scherotheca
(Opothedrilus) occitanica sp. n.

The main characters of Scherotheca (Opothe-
drilus) occitanica sp. n. and the similar Scherotheca
spp. are shown in Table 1.

Discussion

Earthworm samplings in the French part of the West-
ern and Central Pyrenees and surrounding regions
in the southern and southwestern parts of Nouvelle
Aquitaine and Occitanie resulted in recording 13 taxa.

The former subspecies Lumbricus friendi frien-
di and L. friendi bouchei were found to co-occur
sympatrically (Fig. 3). The observed morphological
differences in the tubercles are very similar to the
Aporrectodea caliginosa — Ap. trapezoides species
pair, which also justifies the elevation of L. friendi
bouchei to species rank.

Altogether, four Scherotheca species have been
found in the material examined (Fig. 3), all belong-
ing to the subgenus Opothedrilus, which is typical
for the studied region of France. This area has been
separated by an epicontinental sea in the Oligocene,
extending from the south of Aquitaine to Provence.

Three species, i.e. Sc. nivicola, Sc. minor
and the new species Sc. occitanica sp. n., together
with Sc. savignyi (which has not been found in this
study), show high morphological similarity in the
extension of their clitellar regions: in most cases,
only a few segments differences were observed
among the species (Table 1). However, the number
and position of the spermathecae are quite distinct
and unique in all cases.
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