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SHORT COMMUNICATION

A teratologic spider with duplicated reproductive organs
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Abstract. In general, malformations in spiders involve chelicerae, pedipalps, walking legs, and eyes, but those affecting
female reproductive structures are not so frequent. A teratological case of a spider with a duplicated reproductive
structure is described. The female specimen has the typical epigyne and a second one near the spinnerets. The second
epigyne is less developed and seems to be non-functional. Similar malformations have been reported for Amaurobiidae
and Salticidae, and here is presented for Gnaphosidae. Although it is widely known that temperature and humidity may
induce abnormalities under experimental conditions, the causes behind teratological genitalia in wild females are
unknown. This case opens the question of the origin of such a malformation and the ontogeny of female reproductive
organs in spiders.
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According to Moore & Persaud (2008), teratology is a branch of
science that studies the causes, mechanisms, and patterns of abnormal
development. It also includes environmental agents or teratogens (see
also Lewis 2018). In invertebrates, deformities have been reported for
animals collected in natural environments, from beetles to opilionids,
fairy shrimps, decapods, centipedes, mites, harvestmen, and spiders
(Balazuc 1948; Frank 1981; Spanó et al. 2003; Asiain & Márques
2009, Eeva & Penttinen 2009; Leśniewska et al. 2009; Kozel & Novak
2013; Miličić et al. 2013; Chitimia-Dobler et al. 2017). Anomalies
have also been experimentally induced by exposing embryos to
teratogenic factors such as temperature (Napiórkowska et al. 2017
and reference therein), moisture (Buczek 1992), and cytotoxic
substances (Buczek 1993a,b, Buczek et al. 2019).

In spiders, walking legs are generally the most affected body part,
whereas other structures such as chelicerae and pedipalps are less
susceptible to modifications. Experimentally, malformations have
been reported for different parts of the body as well, such as
spinnerets, pedicel, and book lungs (see Napiórkowska & Templin
(2013) and reference therein). Malformations of walking legs are
classified as oligomely (absence of legs), polymely (additional legs),
heterosymely, (fusion of contiguous legs of the same side of the
prosoma, or pedipalp and the contiguous walking leg), schistomely
(bifurcation), and symely (fusion of walking legs located on the
opposite side of the prosoma). Bicephaly and other complex
anomalies have also been documented, as well as eye malformations
(Kaston 1962, 1982; Jiménez & Llinas 2002; Napiórkowska et al.
2017). Deformities may also include changes in the central nervous
system, for example, a fusion of ganglia in Eratigena atrica (C.
L.Koch, 1843—as Tegenaria atrica) (Agelenidae) (Jacuński et al.
2005; Napiórkowska et al. 2017). Teratology in reproductive organs
of spiders, however, are less common than other somatic malforma-
tions. Among them, those affecting male pedipalps seem to be more
frequent than female genital anomalies (see Kaston 1963a).

Here, a teratological case of a spider with two epigynes is reported
for Almafuerte peripampasica Grismado & Carrión, 2017 (Gnapho-
sidae). The epigyne is an external, sclerotized plate, placed ventrally
on the second opisthosomal metamere (sternite) of adult females. It

contains the copulatory openings that receive the male intromittent
organs. Duplicated epigynes were reported for the first time by Muma
(1943) for Hogna carolinensis (Walckenaer, 1805—as Lycosa caro-
linensis) (Lycosidae) but in this case, both organs were side by side.
Later, Kaston (1963b) reported other conditions involving duplica-
tion in Callobius canada (Chamberlin & Ivie, 1947—under Amaur-
obius canada) (Amaurobiidae), and Phidippus audax (Hentz, 1845)
(Salticidae) in which supernumerary spinnerets were also present.

The specimen reported here (Fig. 1A) shows a similar pattern to
those studied by Kaston (1963a): a fully developed epigyne and a
second one placed far behind, near the normal spinnerets (Fig. 1B).
This second organ seems to be less developed and slightly asymmetric,
judging by its size, and shape of internal ducts and spermathecae (Fig.
1D). Its position is coincident with the place where a tracheal spiracle
should be present. No spiracle is developed, but unfortunately, the
area is slightly collapsed, making it difficult to analyze. Aside from
such anomaly, the rest of the body shows normal development, at
least externally. The presence of a non-modified epigyne suggests that
this spider was able to reproduce, although cases like this need to be
tested.

Additionally, a larva, probably from a hunchbacked fly (Acroce-
ridae), is also present internally in the left book lung (Fig. 1C, arrow).
Spiders are the more frequent hosts of these flies, as has been studied
and reported by several authors (Schlinger 1987; Barneche et al. 2013;
Grismado & Ramı́rez 2013).

Given that the abnormal epigyne is placed at the position of the
third opisthosomal segment, and that no tracheal spiracles are
evident, it seems that this is a case of partial, homeotic transformation
of the third opisthosomal segment into a second opisthosomal
segment identity. The occurrence of these anomalies opens new
questions on the ontogeny of reproductive organs and segments and
the causes behind malformations in animals living in nature.
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Schädlingskunde. Pflanzenschutz Umweltschutz 66:6–9.

Buczek, A., K. Bartosik, A.M. Buczek, W. Buczek & D. Kulina. 2019.
Abnormal development of Hyalomma marginatum ticks (Acari:
Ixodidae) induced by plant cytotoxic substances. Toxins 11:1–11.

Chamberlin, R.V. & W. Ivie. 1947. North American dictynid spiders.
Annals of the Entomological Society of America 40:29–55.

Chitimia-Dobler, L., M. Bestehorn, M. Bröker, J. Borde, T.
Molcanyi, N. Skaarup et al. 2017. Morphological anomalies in
Ixodes ricinus and Ixodes inopinatus collected from tick-borne
encephalitis natural foci in Central Europe. Experimental and
Applied Acarology 72:379–397.

Eeva, T. & R. Penttinen. 2009. Leg deformities of oribatid mites as an
indicator of environmental pollution. Science of the Total
Environment 407:4771–4776.

Frank, J.H. 1981. A review of teratology in Staphylinidae, with
description of a teratological specimen of Tachinus axillaris
Erichson (Coleoptera, Staphylinidae, Tachyporinae) from Florida.
Florida Entomologist 64:337–340.

Grismado, C.J. & N.L. Carrión. 2017. Description of Almafuerte, a
new genus of ground spiders from South America (Araneae,
Gnaphosidae). Zootaxa 4338:263–291.

Grismado, C.J. & M.J. Ramı́rez. 2013. The New World goblin spider
of the new genus Neotrops (Araneae: Oonopidae), part I. Bulletin
of the American Museum of Natural History 383:1–150.

Hentz, N.M. 1845. Descriptions and figures of the araneides of the
United States. Boston Journal of Natural History 5:189–202.
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