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Abstract

A province of Galicia, Lugo, was sampled by collecting the earthworm fauna with the aim of completing the distribution maps
of the north-west of the Iberian Peninsula. Qualitative samples of earthworms were made in U.T.M. grids of 10 × 10 km using the
“formalin-hand sorting method”. The data obtained allow us to know the distribution of the species in all the west of the Iberian
Peninsula, completing the studies carried out in the provinces of A Coruña and Pontevedra (west of our study area), Portugal (in
the south) and the provinces of Asturias, León and Zamora (in the east). The interest in this area is due to its particular position
at the limit of the so-called Galaico-Lusitanian Province, inside of the Eurosiberian Region. This geographical place is
characterised by the presence ofAllolobophora caliginosa, A. oliveirae, Dendrobaena madeirensis andD. octaedra, the last two
species being exclusives to this area. We have used the data to complete the distribution area of some species, e.g.Criodrilus
lacuum andLumbricus castaneus. Also we relate some geological characteristics that could explain their distribution. We also
include some data about the biodiversity of the 25 earthworm species found in this area, and the ratio of dominance among them.
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1. Introduction

Alvarez [1,2], to establish the biogeographical zonation
of the Iberian Peninsula, used the presence or absence of
certain earthworm species. He recognised three regions:
Central-European, affecting the peninsular north; Mediterra-
nean, including almost all the territory; and Atlantic, com-
prising Portugal and adjacent southern territories. Rivas Mar-
tínez [20] divided the Iberian Peninsula into two large
biogeographical regions on the basis of the type of vegeta-
tion: Eurosiberian Region and Mediterranean Region
(Fig. 1a). Further studies on earthworms [9,21,29] and terres-
trial gastropod distribution [14] may have to include the
north of Portugal inside the Eurosiberian Region. However,
the north-west of the Iberian Peninsula constitutes a discrete
and characteristic area of this region, with an earthworm

fauna characterised by species of the genusLumbricus and
Allolobophora (predominatelyA. caliginosa caliginosa) and
with Dendrobaena madeirensis andDendrobaena octaedra
also frequent. The area studied in this work (province of
Lugo, NW of Spain) is included in this zone, called Galaico-
Lusitanian Province [29].

Although there are various studies on the earthworm
fauna of the Iberian Peninsula [1,3–5,11], and the western
half is better studied [8,16,23–25,30], in this work, we try to
complete the patterns of distribution of the characteristic
species of the peninsular north-west.

2. Materials and methods

The area of study was divided into U.T.M. grids (10 ×
10 km) and each grid was sampled. The samples were taken
from pastures, forests, borders of rivers and manure heaps.
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The earthworm samples were collected in areas of 0.5 m2

through formaldehyde-hand sorting method. Samples were
collected over a period of a year and a half (July 1997–April
1999), avoiding periods of hot weather.

Sampled earthworms were fixed in a solution of 1:1 of
90% ethanol and 4% formaldehyde, and preserved in 4%

formaldehyde. Identification of species was made following
the works of Alvarez [3–5], Bouché [7] and some descrip-
tions made by Trigo et al. [30], and Briones [10]. Species
checklist was made following the guide of valid names of
Easton [13].

Data from several authors were used to complete the
distribution maps of some species (Allolobophora molleri,
A. oliveirae, Criodrilus lacuum and Lumbricus castaneus) in
the whole peninsular north-west.

3. Results

3.1. List of species

A total of 25 species belonging to three families (Lumbri-
cidae, Acanthodrilidae and Criodrilidae) were collected:

Class Oligochaeta
Family Lumbricidae:
Allolobophora caliginosa (Savigny, 1826)
Allolobophora chlorotica (Savigny, 1826)
Allolobophora georgii Michaelsen, 1890
Allolobophora molleri Rosa, 1889
Allolobophora oliveirae Rosa, 1894
Allolobophora rosea (Savigny, 1826)
Dendrobaena attemsi Michaelsen, 1901
Dendrobaena cognettii (Michaelsen, 1903)
Dendrobaena madeirensis Michaelsen, 1891
Dendrobaena mammalis (Savigny, 1826)
Dendrobaena octaedra (Savigny, 1826)
Dendrobaena pantaleonis (Chinaglia, 1913)
Dendrobaena rubida (Savigny, 1826)
Eisenia andrei Bouché, 1972
Eisenia eiseni (Levinsen, 1884)
Eisenia fetida (Savigny, 1826)
Eiseniella tetraedra (Savigny, 1826)
Lumbricus castaneus (Savigny, 1826)
Lumbricus friendi Cognetti, 1904
Lumbricus rubellus Hoffmeister, 1843
Lumbricus terrestris Linnaeus, 1758
Octolasion cyaneum (Savigny, 1826)
Octolasion lacteum (Oerley, 1881)
Family Acanthodrilidae:
Microscolex dubius (Fletcher, 1887)
Family Criodrilidae:
Criodrilus lacuum (Hoffmeister, 1845)

3.2. Distribution

The distribution of the species is shown in maps (Fig. 2) in
all the sampled areas. Dark circles denote the references of
this study and blank circles indicate the places where the
species were cited by other authors previous to this work
[17].

The percentage of presence of the different species is
shown in Table 1. The species more common were Lumbri-

Fig. 1. Maps of north-western Iberian Peninsula. (a) Biogeographi-
cal areas, (b) Geological zones.
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Fig. 2. Distribution maps of found species.
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cus friendi, Allolobophora caliginosa and Dendrobaena ma-
deirensis, with a widespread distribution in the studied area.

4. Discussion

The Eurosiberian Region in the Iberian Peninsula is char-
acterised by the presence of species such as Allolobophora
caliginosa, Dendrobaena madeirensis and D. octaedra, to-
gether with other species also frequent such as Allolobo-
phora chlorotica, A. rosea, Lumbricus terrestris, L. friendi,
L. rubellus, Dendrobaena rubida, Octolasion cyaneum and
O. lacteum [9]. All these species except Lumbricus terrestris
are well represented in our study area. L. terrestris is a very
common species in Europe and appears in the north-east of
the Iberian Peninsula, being substituted by Lumbricus
friendi, which is more abundant and more broadly distributed
in the Peninsula [11,12].

Dendrobaena madeirensis and D. octaedra are character-
istic species of the peninsular north-west, typical of the
so-called Galaico-Lusitanian Province [9,21,29]. The area
studied is located in the limit between this province and the
rest of the Eurosiberian Region. In this area, we found the
limits of the distribution areas of some of the species col-
lected.

The Allolobophora molleri complex is extensively dis-
tributed in the western part of the Peninsula [6]. The species
of this complex appears near flooded zones and river banks,
and prefers low clay and silt values in soils with high mois-
ture content [27]. These species are very common in the
peninsular south-west [2] diminishing their presence towards
the north and east [12]. We did not find A. molleri in the north
of the area studied, which seems to point to its distribution
limits. Nowadays this complex is not associated with the two
large biogeographical regions of the Iberian Peninsula [21].

Lumbricus castaneus is another characteristic species of
the north of the Iberian Peninsula. Bouché[7] considered that
its distribution is North-Atlantic. This species is extended

throughout the north of the Peninsula reaching Asturias prov-
ince [9] and its distribution limits are in our studied area.
Under geological criteria (Fig. 1b), this limit coincides with
the Astur-leonesa zone of the Macizo Ibérico defined by
Julivert et al. [15] (Fig. 3).

Criodrilus lacuum is not very frequent in the studied area,
but its distribution pattern is especially interesting. As a
species from the A. molleri complex, C. lacuum occurs in
river banks and soils with high moisture content. Its distribu-
tion is holarctic, but its presence in western Europe is very
limited [19]. It is found just in some disperse points of
Portugal and in the Atlantic part of Galicia (Fig. 3); its
distribution coincides with the Centroibérica zone of the
Macizo Ibérico [15]. It should be considered, together with
Dendrobaena madeirensis and D. octaedra, a characteristic
species of the Galaico-Lusitanian Province. The presence of
C. lacuum in this area indicates the existence of a little centre
of distribution that modifies the western boundary of the
species. Its presence in the north-west of the Peninsula agrees
with the proposed holarctic distribution of Criodrilidae, in-
cluding several holarctic genera of aquatic oligochaetes with
representatives in Europe, Mediterranean lands, and North
and Central America [18].

Allolobophora oliveirae is considered a characteristic
species of this province [29]. A. oliveirae was initially found
in Portugal [22]. Trigo et al. [30], based on anatomical
criteria, differentiated the subspecies A. oliveirae limicola
from the original one described as A. oliveirae typica. Souto
[28] confirmed the separation of both subspecies and stated
that ecological differences also exist. A. oliveirae limicola
differs from A. oliveirae typica in preferences for high soil
porosity, aeration and moisture content, and is considered a
hydrophile species similar to Criodrilus lacuum and
Allolobophora molleri [26]. In the present study, the col-
lected individuals were not divided into subspecies, with the
aim of showing the whole distribution of A. oliveirae using
data from several authors. In the studied area, A. oliveirae is
few. As in the case of Criodrilus lacuum, there seems to be a
clear relationship between its distribution area and the nature
of the geological substrate (Fig. 3).

In this work, the studied area gave information to com-
plete the distribution pattern of earthworm species in the
peninsular north-west, and showed how boundaries of some
species are very influenced by geological factors. The work
also showed the importance of the border areas as key zones
to identify the main factors influencing earthworm distribu-
tion.
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Table 1
Earthworm presence in the studied area (percentage of sampled
squares)

Species Presence (%) Species Presence (%)

A. caliginosa 80.31 E. andrei 2.36
A. chlorotic 15.75 E. eiseni 48.03
A. georgii 3.15 E. fetida 11.81
A. moller 20.47 E. tetraedra 77.17
A. oliveirae 2.36 L. castaneus 9.45
A. rosea 46.46 L. friendi 82.68
D. attemsi 41.73 L. rubellus 28.35
D. cognettii 7.87 L. terrestris 0.79
D. madeirensis 72.44 O. cyaneum 27.56
D. mammalis 4.72 O. lacteum 35.43
D. octaedra 62.99 M. dubius 1.57
D. pantaleonis 2.36 C. lacuum 10.24
D. rubida 45.67
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Fig. 3. Distribution areas in the peninsular north-west.

17F. Monroy et al. / European Journal of Soil Biology 39 (2003) 13–18



References

[1] J. Alvarez Sánchez, Oligoquetos terrícolas de España I. Las
lombrices de tierra de la región central, Bol. R. Soc. Esp. Hist.
Nat. (Biol.) 64 (1966) 133–144.

[2] J. Alvarez Sánchez, Estudios sobre morfología, sistemática y
faunística de invertebrados II. Sobre las regiones zoogeográ-
ficas portuguesas de Oligoquetos terrícolas en relación con las
de España, Bol. R. Soc. Esp. Hist. Nat. (Biol.) 65 (1967)
391–394.

[3] J. Alvarez, Oligoquetos terrícolas ibéricos 1. Megascolécidos
y Glososcolécidos, Bol. R. Soc. Esp. Hist. Nat. (Biol.) 69
(1971) 97–114.

[4] J. Alvarez, Oligoquetos terrícolas ibéricos 2. Lumbrícidos (1a

parte), Bol. R. Soc. Esp. Hist. Nat. (Biol.) 70 (1972) 5–22.
[5] J. Alvarez, Oligoquetos terrícolas ibéricos 2. Lumbrícidos (2.a

parte), Bol. R. Soc. Esp. Hist. Nat. (Biol.) 71 (1973) 209–222.
[6] F. Barros, A. Carracedo, D.J. Díaz Cosín, Karyological and

allozymic study of Allolobophora molleri complex and
related taxa. Initial results, Soil Biol. Biochem. 24 (12) (1992)
1241–1245.

[7] M.B. Bouché, Lombriciens de France. Écologie et Systéma-
tique, I.N.R.A. Ann. Zool. Ecol. Anim. (n° hors-série) (1972)
72–72.

[8] M.J.I. Briones, Earthworms of Asturias, Leon, Zamora and
Salamanca. I. Genus Allolobophora and Dendrobaena, Bol.
R. Soc. Esp. Hist. Nat. (Sec. Biol.) 87 (1-4) (1991) 151–173.

[9] M.J.I. Briones, R. Mascato, S. Mato, Biogeographical consid-
erations in Asturias, León, Zamora and Salamanca (Spain) in
relation to their earthworm fauna, Eur. J. Soil Biol. 30 (1994)
149–155.

[10] M.J.I. Briones, A taxonomic revision of the Allolobophora
caliginosa complex (Oligochaeta, Lumbricidae): a prelimi-
nary study, Can. J. Zool. 74 (2) (1996) 240–244.

[11] D.J. Díaz Cosín, A.G. Moreno, J.B. Jesús, Lombrices de tierra
(Lumbrícidos, Glososcolécidos y Megascolécidos) de la
Península Ibérica, Baleares y Canarias. Inventario y citas, Bol.
R. Soc. Esp. Hist. Nat. (Biol.) 78 (1980) 77–95.

[12] D.J. Díaz Cosin, D. Trigo, R. Mascato, Earthworms of the
Iberian Peninsula. Species list and some biogeographical con-
siderations, Soil Biol. Biochem. 24 (12) (1992) 1351–1356.

[13] E.G. Easton, A guide to the valid names of Lumbricidae
(Oligochaeta), in: J.E. Satchell (Ed.), Earthworm Ecology,
Chapman & Hall, London, 1983, pp. 475–495.

[14] J. Hermida, A. Outeiro, T. Rodríguez, Biogeography of terres-
trial gastropods of North-West Spain, J. Biogeogr. 21 (1994)
207–217.

[15] M. Julivert, J.M. Fontboté, A. Ribeiro, L. Conde, Mapa
tectónico de la Península Ibérica y Baleares, Instituto
Geológico y Minero, España, 1972.

[16] F. Mariño, R. Mascato, D.J. Díaz Cosín, Lombrices de tierra
de Galicia. Mapas provisionales de distribución, Trab. Com-
postelanos Biol. 13 (1986) 89–100.

[17] F. Monroy, Fauna de oligoquetos terrestres da provincia de
Lugo, Tesis de Licenciatura, Universidade de Vigo, 1999.

[18] P. Omodeo, History of Clitellata, Ital. J. Zool. 65 (1998)
51–73.

[19] P. Omodeo, Evolution and biogeography of megadriles
(Annelida, Clitellata), Ital. J. Zool. 67 (2000) 179–201.

[20] F. Rivas Martínez, Nociones sobre Fitosociología, Bio-
geografía y Bioclimatología. La Vegetación de España, in:
M. Peinado, S. Rivas Martínez (Eds.), Universidad de Alcalá
de Henares, España, 1987.

[21] T. Rodríguez, D. Trigo, D.J. Díaz Cosín, Biogeographical
zonation of the Western Iberian peninsula on the basis of the
distribution of earthworm species, J. Biogeogr. 24 (1997)
893–901.

[22] D. Rosa, Allolobophora ganglbaueri ed A. oliveirae nuove
specie di lumbricidi europei, Bollettino dei Musei di Zoologia
ed Anatomia comparata della R. Università di Torino 9 (170)
(1894) 1–3.

[23] G. Sánchez Elvira, B. Jesús Juan, Cristina Muñoz Benito
Parejo, Earthworms of Cáceres, Badajoz and Huelva. I. Genus
Allolobophora, Eisenia, Eiseniella and Lumbricus (Annelida,
Oligochaeta), Bol. R. Soc. Esp. Hist. Nat. (Sec. Biol.) 94 (3-4)
(1998) 31–40.

[24] G. Sánchez Elvira, B. Jesús Juan, Muñoz Benito, Earthworms
of Cáceres, Badajoz and Huelva. II. Acanthodrilidae (genus
Microscolex), Megascolecidae (genus Amynthas), Ocnerodril-
idae (genus Eukerria) and others Lumbricidae (genus Den-
drobaena, Octodrilus and Octolasion), Bol. R. Soc. Esp. Hist.
Nat. (Sec. Biol.) 95 (1-2) (1999) 57–62.

[25] B. Souto, R. Mascato, Earthworms (Oligochaeta, Lumbri-
cidae, Megascolecidae, Ocnerodrilidae, Acanthodrilidae and
Criodrilidae) from La Coruña and Pontevedra provinces:
Checklist and distribution maps, Bol. R. Soc. Esp. Hist. Nat.
(Sec. Biol.) 90 (1-4) (1993) 47–54.

[26] B.F. Souto, M.J.I. Briones, R. Mascato, A synecological study
of earthworms in Galicia (NW Iberian Peninsula): Canonical
correspondence analysis, Acta Zool. Fennica 196 (1995)
262–264.

[27] B.F. Souto, Ecological preferences of earthworms in La
Coruña and Pontevedra provinces (Galicia, NW Iberian
Peninsula). Ecological preferences of earthworms in Galicia,
Revista Real Academia Galega de Ciencias 14 (1995) 53–62.

[28] B.F. Souto, Diferenciación ecológica en Allolobophora olivei-
rae (Oligochaeta, Lumbricidae), Nova Acta Cienc. Compost-
elana (Biol.) 6 (1996) 115–122.

[29] D. Trigo, R. Mascato, S. Mato, D.J. Díaz Cosín, Biogeo-
graphical divisions of continental Portugal as regards earth-
worm fauna, Boll. Zool. 55 (1988) 85–92.

[30] D. Trigo, R. Mascato, M.J. Iglesias Briones, D.J. Díaz Cosín,
Lombrices de tierra de Portugal continental. Inventario y citas,
Arq. Mus. Bocage I 38 (1990) 521–567.

18 F. Monroy et al. / European Journal of Soil Biology 39 (2003) 13–18


	1. Introduction
	2. Materials and methods
	3. Results
	3.1. List of species
	3.2. Distribution

	4. Discussion
	Acknowledgements
	References

