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ABSTRACT

The millipede species Oxidus gracilis (Polydesmida:
Paradoxosomatidae) is recorded for the first time in
Uruguay. This constitutes the first record of the Order
Polydesmida and the family Paradoxosomatidae for the
country. The species was found in synantropic
environments. Data on its natural history and distribution
in the country are included.

Key words: Greenhouse millipede, Exotic species,
Neotropic.

RESUMEN

Primer registro de Oxidus gracilis (C.L. Koch, 1847),
con notas sobre su historia natural y distribución
(Polydesmida: Paradoxosomatidae). Se registra por
primera vez para Uruguay la especie de milpiés Oxidus
gracilis (Polydesmida: Paradoxosomatidae). Este
constituye el primer registro del Orden Polydesmida y de
la familia Paradoxosomatidae para el país. La especie
fue encontrada en ambientes sinantrópicos. Se incluyen
datos sobre su historia natural y de distribución en el
país.

Palabras clave: Milpiés de invernadero, especie
exótica, Neotrópico.

Diplopoda (millipedes) is the more diverse class of
the Subphylum Myriapoda with 14686 accepted
species (Sierwald & Spelda, 2020). They are abundant
in litter and soil and have an important role in
decomposition processes, as well as environmental
quality indicators (Minelli, 2015).

The order Polydesmida Leach, 1815 is the largest
one containing more than 5000 nominal species (Shear

et al., 2016). It is characterized by the lack of eyes and
the body rings carrying lateral keels known as paranota
(Enghoff et al., 2015).

Paradoxosomatidae Daday, 1889 is one of the
largest millipede family with 198 genera and 975
species (Enghoff et al., 2015). It is characterized by
having paranota 2 lower than collum and paranota 3
(Enghoff et al., 2015). This family occurs in all
continents, except North America and Antarctica, and
is most diverse in Southeastern Asia (Nguyen &
Sierwald, 2013). Several species of
Paradoxosomatidae have spread from Asia to all parts
of the world through trade and now they are
synanthropic (Enghoff et al., 2015). One of them, the
hothouse Oxidus gracilis (C.L. Koch, 1847) is native to
East Asia, and now widespread due to commercial
activities (Hoffman, 1999; Nguyen & Sierwald, 2013;
Nguyen et al., 2017). Populations of O. gracilis are
mostly found in greenhouses worldwide and are widely
registered for United States, Europe, Australia, and
Central America (Hoffman, 1999; Suriel, 2012; Nguyen
& Sierwald, 2013; Jovanovi et al., 2016). In South
America it has been cited for Peru (Kraus, 1955), Chile
(Chamberlin, 1957), Brazil (Schubart, 1942, 1947;
Boock & Lordello, 1952; Lordello, 1954; Santos da
Silva et al., 2001; Iniesta et al., 2020) and Argentina
(Mauriés, 1998; Agnolin et al., 2019). O. gracilis differs
from other Paradoxosomatidae species also widely
distributed by trade, and from its congeners by
morphological differences of the male modified walking
legs used for sperm transfer, the gonopods (Suriel,
2012; Nguyen et al., 2017).

The Uruguayan millipedes are poorly known and
there are only six registered species (Sierwald &
Spelda, 2020), none of them belonging to the order
Polydesmida. Based on the revision of Diplopoda
material from scientific collections of the country,
specimens of O. gracilis were identified. This is the
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first time that the order Polydesmida, the family
Paradoxosomatidae and the species O. gracilis are
reported for Uruguay.

We studied the material deposited in the collections
of two institutions: Facultad de Ciencias (FCE-Myr),
Universidad de la República, Montevideo, Uruguay
and Museo de Historia Natural (MNHN), Ministerio de
Educación y Cultura, Montevideo, Uruguay.
Additionally, we surveyed several sites of the country:
natural and modified areas. The identification of the
specimens was based on Nguyen et al. (2017).
Gonopods were dissected and mounted in gel alcohol
as temporary microscopic preparations and observed
under microscope. Images of gonopods were made
with NIKON D3500 camera, and the ones of the living
specimens were made with an Olympus Tough TG-4
digital camera. The distribution map was made using
SimpleMappr (Shorthouse, 2010).

Order Polydesmida Leach, 1813
Family Paradoxosomatidae Daday, 1889
Tribe Sulciferini Jeekel, 1968
Genus Oxidus Cook, 1911
Oxidus gracilis (C.L. Koch, 1847)

Material examined: URUGUAY: Florida, Florida City,
34o05’55.1”S; 56o13’10.8”W, 13 December 2018, leg.
W. Serra, 2 , 1  (FCE-Myr 0673); Mendoza Chico,
34o13’55.2”S; 56o13’10.9”W, 16 February 2014, leg. W.
Serra, 6 , 2  (MNHN 53); October 2014, leg. W.
Serra, 1 , 3 juveniles (MNHN 46); 11 September
2016, leg. W. Serra, 1 , 9 juveniles (MNHN 36).
Maldonado, Near Aiguá City 34o13’30.7”S;
54o44’14.1”W, 3 February 2015, leg. W. Serra, 21 ,

19 , 2 juveniles (MNHN 54). Montevideo, Facultad
de Ciencias, Universidad de la República, 34o52’57.1”S;
56o07’05.8”W, 10 May 2014, leg. A. Benítez & S. García,
1  (FCE-Myr 0575); 08 July 2020, leg. M. Simó &
cols., 1  (FCE-Myr 0691); Instituto de Investigaciones
Biológicas Clemente Estable, Ministerio de Educación
y Cultura, 34o53’15.2”S; 56o08’33.0”W, 06 April 2018,
leg. C. Rojas, 1 , 1  (FCE-Myr 0627); 2 October
2018, leg. D. Hagopián, 1  (FCE-Myr 0651); Melilla
neighborhood, 34o43’25.8”S; 56o19’52.1”W, 24
December 2018, leg. D. Hagopián, 2  (FCE-Myr
0685).

Description: Body coloration of living male and
female specimens: dark brown with yellowish paranota
and legs (Fig. 1). Transverse groove present in the
tergum of most segments, a common feature in most
paradoxosomatids. Measurements: males (N=17):
body length: 24.4–28.7 mm; body width: 2.0-2.6 mm;
females (N=15): body length: 22.0–29.0 mm; body
width: 2.1–2.6 mm. Gonopods such as those described
in Nguyen et al. (2017): femorite “fe” intensely expanded
to the distal part; postfemoral lamina “l” rectangular
shaped; postfemoral spine “z” spiky and tubercular
shaped; postfemoral process “h” laminar and serrated
towards disto-lateral part; bases of process “h” and
spine “z” separated; mesal lobule of solenophore “sph”
lamella shaped; tips of mesal lobule and solenophore
circular at distal area (Fig. 2).

Distribution: Southern Uruguay: Florida,
Maldonado and Montevideo departments (Fig. 3).

Natural history:  Always associated with urban
environments such as parks, gardens and houses.
Usually found under vegetation, stones and dead
trunks, walking on external house walls and among
Eucalyptus firewood. Frequently more than one
individual is found at the collection sites.

Fig. 1. Oxidus gracilis from Uruguay. A. Male habitus. B. Male in spiral defense position. Photographs: Sofía Clavijo. Scale: 5
mm.
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O. gracilis was found inhabiting synanthropic areas
like parks, gardens and houses. This is in agreement
with several reports from other parts of the world,
which found this species associated with disturbed
environments (Stoev et al., 2010; Suriel, 2012; Nguyen
& Sierwald, 2013; Nguyen et al., 2017; Agnolin et al.,
2019). The fact that O. gracilis was not found in natural
environments, confirms the positive effects of human
impact in the dispersion and establishment of this
cosmopolitan species.

It is difficult to specify the way and time that this
species was introduced in the country, but probably
it should have been accidentally through the trade

of ornamental plants and agriculture as it was
reported for other countries (Suriel, 2012; Nguyen &
Sierwald, 2013). The first collection record is from
2014, but considering that the presence of the
species in South America is known from middle
twenty century and that millipedes have been poorly
surveyed in Uruguay, the introduction to this country
could be oldest.

O. gracilis has been registered only for the south of
the country. This also is common in others Uruguayan
arthropod groups (Simó, 2005), on which most data
records came from this region of the country, where is
situated the capital city, others urban centers and the

Fig. 2. Right gonopod of Oxidus gracilis. A. Mesal view. B. Lateral view. Gonopod nomeclature taken from Nguyen et al.
(2017): ca = cannula; co = coxa; pf = prefemorite; fe = femorite; l = postfemoral lamina; z = postfemoral spine; h = postfemoral
process; sl = solenomere; sph = solenophore. Photo: Damián Hagopián. Scale: 100 µm.
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main commercial and touristic places. According with
studies in major taxonomic groups, sampling efforts
had been focused in cities or near them, mainly
because of scarce of financial support (Oliveira et al.,
2016). Recently, Iniesta et al. 2020, using species
distribution models, reported the potential invasion of
O. gracilis in different parts of Brazil. For the model,
Pampa was predicted as a medium suitable area for
the establishment of the species. In the future it would
be interesting to increase the knowledge about the
distribution and sites where this species lives in other
parts of Uruguay and its potential invasion in natural
areas.
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