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Abstract
During an expedition of the French National Museum of Natural History in the Tsingy de Namoroka National Park, we 
systematically collected the cave fauna. Various mainly troglophilic species were found, but one of the most surprising 
discoveries was a Staphylinidae belonging to a new species and remarkable for its morphologic adaptations: reduced 
eyes, long antennae and legs, and depigmentation. This species is the first cavernicolous beetle described from Mada-
gascar. A description of the new species is provided, as well as molecular data and details of the ecology of the spe-
cies.
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introduction
In spite of a high level of endemism of biodiversity in Madagascar, the cave fauna of this island is surprisingly poor. In 

particular, beetles, which are the most diversified group of insects in hypogean environments, are virtually lacking. The 
only species previously known from Madagascan caves are not considered as true troglobites (Rémillet, 1973). A single 
species of Scarabaeidae, Cambefortantus myops (Lebis), was considered as potentially troglobitic, but its microph-
thalmy is not a troglomorphic character, as it is also observed in epigean species of the same genus (Montreuil 2008).

Two other beetle species are known from Madagascan caves, a water beetle of the family Elmidae, Elmidolia bi-
nervosa lamarcquei Paulian, 1959, which is considered troglophilic but does not show any troglomorphic characters 
(Rémillet 1973), and a Staphylinidae Pselaphinae, Centrophthalmus troglophilus Jeannel, 1954 (= Camaldus Fairmaire, 
Jeannel, 1954). Although nothing is said regarding the collection of the latter species in Andranoboka Cave, Jeannel 
(1954) indicated that the species is winged and has eyes.

The genus Oedichirus belongs to the subfamily Paederinae, tribe Pinophilini (Schomann and Solodovnikov, 2017). 
Paederinae is the subfamily of Staphylinidae sensu stricto (i.e., excluding Pselaphinae) the most common in subter-
ranean ecosystems (25 species quoted in Hlavàč et al., 2006), but only a single species of Pinophilini was described 
from a cave in the Galapagos islands (Campbell and Peck, 1989). The genus Oedichirus is characterized morphologi-
cally by the spiniform pencil of antennomere 11, the abdominal segments IV to VI having windows in the intersegmental 
membrane adjacent to the tergum and sternum, an abdomen with a strongly punctate surface, tergum and sternum 
VII fused except for an apical incision, and elytra without a long seta on the lateroapical angle (Herman, 2010, 2013). 
It is speciose and widespread, with 330 species described from all continents except for Antarctica (Herman, 2013; 
Assing, 2013, 2014; Irmler, 2015; Li et al., 2015). The genus Oedichirus has undergone a major evolutionary radiation 
in Madagascar, with 107 species described so far (Lecoq, 1986, 1991; Janák, 1995, 1996, 1998, 2003). Little is known 
regarding the ecology of these species, which were mainly collected by beating vegetation or sifting leaf litter (Janák, 
2003; Assing, 2014; Li et al, 2015).

The tsingys of Madagascar are remarkable and distinctive geological formations, jagged, sharp-edged pinnacles 
whose dissolution led to the creation of a complex underground cave network (Salomon, 2006, Raharimahefa, 2012, 
Veress et al, 2008). The Tsingy de Namoroka is one of the four tsingy areas of Madagascar, together with Bemaraha, 
Ankarana, and Bemarivo (Rossi, 1977; Fig. 1); it is located in the Boeny region of the northwestern part of the island. It 
is composed of about 180 km² of needle-shaped Jurassic limestone formations, under a dry tropical climate (Middle-
ton, 2004) (Fig. 2). Access to the tsingy is difficult, and it cannot be reached by car during the five months of the rainy 
season. As a result, its biodiversity—and especially the underground biocoenosis—is poorly known. The cave network 
has been explored by speleologists during various expeditions, but only limited data have been published regarding 
biological results and the cave fauna (Paulian and Grjebine, 1953; Rémillet, 1973; Soulier-Perkins et al, 2015).

Materials and Methods
sampling: Specimens were collected by hand in the field and killed in ethyl acetate for morphological studies or 

95% ethanol for DNA extraction.
Morphological Preparation: After dissection or DNA extraction, specimens were mounted on cards and the genita-

lia glued behind the specimen or stored in water-soluble dimethylhydantoin formaldehyde resin (DMHF) on transparent 
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cards pinned beneath the specimen. Pictures 
were taken with a Canon EOS 6D camera 
combined with a Cognisys Rail macro Stack 
Shot driven by the software Helicon Remote. 
Serial pictures were combined using the Heli-
con Focus 6 software, and finally processed 
using Adobe Photoshop CS.

Molecular Preparation: Non-destructive 
DNA extractions of single specimens were car-
ried out using the DNeasy Tissue Kit (Qiagen 
GmbH, Hilden, Germany). A partial fragment 
of the cox1 gene was PCR-amplified and se-

Figure 1. Location of the four main Tsingys areas in 
Madagascar. 1. Ankarana, 2. Namoroka, 3. Bemarivo, 
4. Bemaraha. Asterisk: location of Oedichirus spelae-
us n. sp.

Figure. 2. Tsingy de Namoroka, drone view of the canyons.

quenced. The primers used were Pat and Jerry, a couple frequently used in beetles (Simon et al, 1994).
repository: Muséum national d’Histoire naturelle (MNHN), Paris.

results
description 

Oedichirus spelaeus n. sp. (Figs. 3-5)
Type Material: Holotype ♂: Madagascar Namoroka 29.X.2016 / Grotte du Canyon S16°24.676′ E045°19.645′ alt. 161 

m, A. Faille leg., extraction code: ZSM_L1464 (MNHN).
Paratypes: 1 ♂, 2 ♀, same data as holotype (MNHN); 1 ♂, Namoroka 23.X.2016 / Grotte des Chauves-souris, 

S16°24.501′ E045°18.662′ alt. 90 m, A. Faille leg., extraction code: ZSM_L1461 (MNHN).
Etymology: the specific epithet is derived from the Greek σπήλαιον, spếlaion (‟cave”), refering to the hypogean 

habitat of the new species.
Length: 8 to 10 mm (in extension). Forebody: 3.6 mm (from labrum to apex of elytra).
General appearance of body slender, with troglobiomorphic characteristics: legs slender, antennae long and slender, 

eyes strongly reduced. Apterous species, lateral border of pronotum complete.

Figure 3. Oedichirus spelaeus n. sp. alive in the field.
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Coloration: body uniformly reddish-brown; legs, antennae, and maxillary palpi pale-yellowish.
Head: eyes strongly reduced, not prominent, 0.5× as long as temples. Head nearly square, slightly longer (from 

labrum to neck constriction) than wide (R=1.14); temples subparallel, long, neck constriction well marked. Head much 
narrower than pronotum, strongly and densely punctate; punctation simple, strong and uniformly distributed. Distance 
between puncta greater than their diameter. Each punctum with fine lines radiating from its center. A small reticulate 
area at base of head. Some (ca. 50) long setae, uniformly distributed over surface of head. Antennae particularly long 
and thin, longer than the head and pronotum, measured from the labrum to the base of pronotum (R=1.3) (length 3.5 
mm).

Maxillary palpi long, each of the three last segments longer than intermediary antennomere. 
Pronotum: slightly longer than broad (R=1.14), much broader than the head (R=1.3), widest anteriorly in first third and 

tapering posteriorly; punctation strong and complex, each punctum surrounded by fine convergent lines. Sparsely pu-
bescent; an irregular longitudinal sulcus on each side of the median line, each with ca. 15 punctae vaguely aligned. Lat-
eral to the sulci, a succession of 5 or 6 weakly aligned punctae occurs in a shorter sulcus. Lateral border complete.

Elytra: short, as long as wide at apex, narrower than pronotum at the base and as wide as it at the apex. Humeral 
angles obsolete. Elytra progressively widening from base to apex. Surface covered with setiferous tubercles, the in-

Figure 4.. Oedichirus spelaeus n. sp. habitus, in a. dorsal and b. lateral views. Scale = 1 mm.

tegument between the tubercles smooth, not reticulate. 
Lateral tubercles numerous. Setae long and thin. Hind 
wings absent. Scutellum wrinkled.

Abdomen: pubescent, with dense, uniform punctation. 
Abdominal segments wider than elytra, regularly covered 
with setigerous punctae slightly smaller than those of the 
forebody, regularly spaced, distance between adjacent 
punctae roughly equal to their diameter. Setae long and 
thin, similar to those on elytra. Integument nearly smooth, 
with some thin, fine lines around punctae. Tergite of geni-
tal segment (Tergum IX) with two long, parallel, sharp 
lateroapical processes (Fig. 4a, lower left). Sternite VIII 
of male with circular depression covered with short and 
recumbent setae, with some longer setae around this de-
pression.

Aedeagus: asymmetrical, parameres slender, inserted 
near middle of median lobe, Lateral odd process enlarged 
in its median part (Fig. 5).

Diagnosis: O. spelaeus n. sp. shares apterism and a 
complete lateral border in pronotum with the species of 
Oedichirus of the first section of Fagel (1970), but it can 
be readily separated by the presence of troglobiomorphic 
characteristics: legs and antennae long and slender, eyes 
strongly reduced.

Molecular data: The cox1 partial sequence of the holo-
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type is deposited in GenBank under the accession number: MF795058. These are the first data for Oedichirus available 
in Genbank.

Distribution and ecology: This species is known from four specimens found in the deepest parts of two caves of the 
northern area of the Namoroka Tsingy: Grotte du Canyon (Canyon Cave, type locality, three exemplars) (Fig. 6) and 
Grotte des Chauves-souris (=Bat Cave, one exemplar) (Fig. 7a).

discussion
The new species belongs to the first section comprising apterous species with a complete lateral border in pronotum 

(Fagel, 1970, Lecoq, 1986). It is difficult to relate the species unambiguously to any species of this group, in particular, 
because of the numerous characters reflecting the hypogean lifestyle of O. spelaeus.

Oedichirus spelaeus n. sp. was collected in two caves located in the northern part of the Tsingy de Namoroka 
National Park, ca. 35 km southeast of Soalala. Like the other Madagascan tsingys, Namoroka hosts a remarkable bio-
diversity (Allorge and Haevermans, 2015). The new species was discovered during the 2016 expedition organized by 
MNHN in Namoroka, which concentrated on the exploration of the northern part of the tsingy. The Grotte des Chauves-
souris (=Bat Cave) is a long cave, an important part of which is formed by a canyon, ending in a large chamber with 
various lateral galleries and small chambers, these generally being dry in the season of the expedition (Fig. 7a, b). The 
network is developed on two levels, the new species having been found in the second, lower level (Fig. 7b) in company 
with a rich fauna of invertebrates, including Araneae, Amblypygi, Diplopoda, Polydesmida, Chilopoda, Isopoda, Zygen-
toma Nicoletiidae, Blattodea Nocticolidae (blind), Hemiptera Reduviidae Emesinae, Homoptera Cixiidae Typhlobrixia 
namorokensis Synave, 1953, Coleoptera Carabidae Abacetus (Astigis) sp., Collembola. Canyon Cave, the second 
locality where the new species was collected, is located in a remote area of the massif, on the side of a deep canyon 
crossing the tsingy (Fig. 6). It is a large cave with various underground passages, ending by a narrow joint. This is the 
deepest part of this cave, and it is here that Oedichirus spelaeus n. sp. was collected, walking on the ground, together 
with various troglobites, including Opiliones, Araneae, Hemiptera Reduviidae, the Cixiidae Typhlobrixia  namorokensis, 
Blattodea Nocticolidae, and a new species of Staphylinidae Scaphidiinae (Löbl and Faille 2017).
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Figure. 5. Oedichirus spelaeus n. sp., ho-
lotype, median lobe in lateral view, scale 
= 1 mm.

Figure 6. Namoroka, entrance to Grotte du Canyon (Canyon Cave).
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