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Scarabaeus sevoistra Alluaud, 1902 was previously thought to be extinct. While 
identifying Scarabaeinae species on the iNaturalist website, photos posted by 
citizen scientists were discovered and identified as this species by the authors. 
The importance of the rediscovery of the species is presented here. We provide 
new biological notes for the species and a key to separate the species from its 
congeners. Additionally, we formally give a conservation status for the species.

Keywords: Scarabaeus sevoistra, iNaturalist, rediscovery, biological notes, con-
servation status.

Introduction and taxonomic history
The tribe Scarabaeini is one of four dung beetle tribes that occur on Mada-
gascar (Philips, Pretorius & Scholtz 2004; Monaghan et al. 2007), where it is 
represented by only three species of Scarabaeus Linnaeus, 1758. These species 
are morphologically distinct from one another and from other Scarabaeus and, 
consequently, as discussed below, have had an unstable taxonomic history 
(Sole et al. 2011). Of these three species, Scarabaeus sevoistra Alluaud, 1902 
is rare and was only collected from two localities in southern Madagascar: 
Analavondrove in Antanimora (1901) and Marovato (1939). Tree felling and 
harvesting and the invasion by Opuntia Mill. has greatly reduced the natural 
habitat in those areas (https://www.worldwildlife.org/ecoregions/at1311). The 
species has not been collected or recorded during the last 82 years and was 
thought to be extinct or functionally extinct (Rahagalala et al. 2009).

The holotype of S. sevoistra, the only specimen of the type series, was collected 
by Dr J. Decorse, a French botanist and entomologist, who was collecting xero-
phytes (Aloe, Euphorbia and Sarcostemma) in Madagascar between 1898 and 
1900 (Eggli & Newton 2010). Alluaud (1902: 250) described it as Scarabaeus 
sevoistra Alluaud, 1902 and noted that the specimen was collected on the 
‘Androy plateau, in the north of the country of Sevoïstra, on a bush trail in the 
Analavondrove region, in February 1901’ (our translation from French). There-
after, Gillet (1911) erected the new genus Neateuchus for S. sevoistra together 
with the African continental species Scarabaeus rixosus Péringuey, 1901 and 
Scarabaeus proboscideus (Guérin-Meneville, 1844) (type species of the genus 
by original designation).

The defining features of Neateuchus as provided by Gillet are brief and in-
clude: ‘the very close intermediate coxae, leaving an almost linear gap be-
tween them, and by the mentum offering a strong tooth perpendicular to its 
surface. The arrangement of the intermediate coxae places this genus closer to 
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Mnematium MacLeay and Mnematidium Ritsema’ (trans-
lation from (Gillet 1911)). Janssens (1938), on the other 
hand, believed that S. sevoistra differed enough from the 
two continental species to be placed in its own mono-
typic genus and erected Neomnematium Janssens, 1938 
to accommodate it as Neomnematium sevoistra (Alluaud, 
1902).

In hindsight, and presumably unknown to Janssens 
(1938), the characters used for the erection of Neom-
nematium relate to the species’ modified morphology 
due to it being flightless, unlike the flying S. rixosus and 
S. proboscideus, and to its psammophilous adaptations 
(e.g., broad, spade-like clypeus) for digging into sand 
(Scholtz 1981, 2000). Paulian and Lebis (1960) and 
Ferreira (1961) followed this same generic placement. 
Mostert and Holm (1982) synonymised Neomnemati-
um with Scarabaeus based on it having a similar pro-
tuberance on the mentum as Scarabaeus zambesianus 
Péringuey, 1901 and a similarly symmetrical aedeagus 
as is seen in Scarabaeolus scholtzi (Mostert & Holm, 
1982) and Scarabaeolus rubripennis (Boheman, 1860). 
Harrison and Philips (2003), Harrison, Scholtz and 
Chown (2003) and Forgie, Philips and Scholtz (2005) 
agreed with this decision following the first morpholog-
ical phylogenies for the Scarabaeini. Forgie, Philips and 
Scholtz (2005) stressed that, despite the difficulty to 
obtain specimens of S. sevoistra and all the allied flight-
less Scarabaeini, it would be important to find more of 
them for further molecular and morphological studies 
and to gain a better knowledge about their biology.

Here, we update and discuss the known geographic re-
cords for Scarabaeus sevoistra, summarise its taxonomic 
history, expand on its natural history, and provide an 
IUCN Red listing to highlight its need for conservation 
and to facilitate the latter. In addition, we provide an 
identification key to differentiate the three known spe-
cies of Madagascan Scarabaeini from one another.

Materials and Methods
iNaturalist (iNat) (https://www.inaturalist.org/home) is a 
website open to all where natural history images can 
be uploaded and stored with accompanying biological 
information. Specialists then voluntarily identify (where 
possible) the taxa in the photographs. Both the data 
and photos are accessible to scientists. Recently, C.M.D 
was making routine Scarabaeinae identifications on 
the iNat website and came across a peculiar-looking 
flightless scarabaeine beetle from Madagascar (Figure 
1A–F). After consultation with J.duG.H. and C.L.S. and 
comparing the iNat photos with images of the holo-
type of Scarabaeus sevoistra Alluaud, 1902 housed in 
the Muséum national d’Histoire naturelle (MNHN), the 
identities of the listed iNat records are confirmed here 
to be S. sevoistra (Figure 2A–C).

Taxonomy from photographs is a contentious issue (Ep-
stein 2017). Although we use photographs as a basis 
for this current paper, we believe that the necessary 
characters to identify the species are visible. The imag-
es are from three independent sources and thus most 
probably authentic. As this is a species of conservation 
concern, we do not need to collect specimens for the 
purpose of this paper.

Results and discussion
These new records of S. sevoistra constitute the first and 
only confirmed observations of this species in about 80 
years. This rediscovery is of extreme importance as the 
species can now formally be protected and some of its 
biology inferred.

Sexual dimorphism

As can be seen in Figures 2A and C, the holotype of 
Scarabaeus sevoistra has some obvious differences from 
the specimen illustrated and identified with this same 
name by Paulian and Lebis (1960). The differences con-
cern several features in the shape of the protibiae that, 
in other better-known species of Scarabaeini and dung 
beetles in general, are related to sexual dimorphism. 
More specifically, the holotype has the protibiae ending 
bluntly, as the proximal inside and outside denticles of 
the protibia ends in a T-shape; moreover, the inner edge 
of the protibiae is strongly serrated (Figure 2A). These 
features are typical of male dung beetles. Paulian and 
Lebis’s specimen (Figure 2C), in turn, lack the denticle 
in the inner edge of the protibiae and, therefore, they 
do not end in a T-shape; furthermore, the serration on 
the inner protibial edge, is also lacking. These charac-
ters are typically female. Unlike the holotype, Paulian 
and Lebis’s specimen also has the protibial outer teeth 
quite large, a condition that is also usually related to 
females and presumably function in the making of dung 
balls and for digging into sand. The original description 
does not mention the sex of the holotype but based on 
the features discussed above, we confidently conclude 
it is a male, whereas Paulian and Lebis’s specimen is a 
female. Like other Scarabaeus, therefore, the protibiae 
of S. sevoistra are highly sexually dimorphic.

Natural history and new biological 
notes of Scarabaeus sevoistra
Harrison and Philips (2003) and Harrison, Scholtz and 
Chown (2003) made a detailed morphological anal-
ysis of the mouthparts of all known flightless species 
of Scarabaeini. They predicted that Scarabaeus sevois-
tra would be a wet dung feeder as it does not exhibit 
the mouthpart morphology ubiquitous to all species 
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of Pachysoma Macleay, 1821, where dry dung and 
detritus feeding is the norm (Scholtz, 1989; Harrison, 
Scholtz and Chown (2003).

From the series of pictures of the three records found 
on iNat (Figure 1A–F), the following new biological 
notes for S. sevoistra can be inferred.

It can be confirmed that the species does indeed feed 
on wet dung as predicted by Harrison, Scholtz and 

Chown (2003), based on the data about mouthpart 
morphology compiled by Harrison and Philips (2003).

It is known that when most ball-rolling Scarabaeini spe-
cies pair up at the dung source, the male will roll it 
with the female clinging to the side of the ball as in 
Kheper and Scarabaeus or she will follow from behind 
as in Scarabaeolus (Davis, Frolov and Scholtz, 2008). It 
is apparent from the photos (Figure 1A–C) that this spe-
cies makes spherical dung balls that they roll backwards 

Figure 1. A–F, Recent photographic observations of Scarabaeus sevoistra Alluaud, 1902. A, B, C, photographed by Joseph Thompson, 
04 November 2015; D, photographed by Bitty Roy, 17 November 2019; E, F, photographed by Maxim Nuraliev, 01 August 2015.
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Figure 2. A–G, Madagascan Scarabaeini species. A, B, holotype male of Scarabaeus sevoistra Alluaud, 1902 and the associated labels 
from the MNHN; C, habitus drawing of a female S. sevoistra (from Paulian & Lebis (1960: 14)) for comparison; note the dimorphism 
in the shape and form of the protibiae of the male (A) and female (C); D, Scarabaeus radama Fairmaire, 1895; E, F, Scarabaeus viettei 
(Paulian, 1953), holotype female and the associated labels from the MNHN. Scale bar is 10 mm.
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while working as pairs, but it is unclear if the female 
intends to sit on top or cling to the side of the ball. We 
are aware that some species of ball rolling dung beetle 
can steal dung balls made by other telecoprid species, 
but the photographic evidence suggests that S. sevoistra 
does, at least, roll its own dung balls.

In all the available iNat photos, they are photographed 
on sandy soil, as occurring in all other known flightless 
Scarabaeini (all reviewed in Harrison, Scholtz and Chown 
(2003)). This is in accordance with the previous collect-
ing record by J. Decorse, who, as explained above, also 
originally collected the species while searching for xero-
philic genera of plants (Eggli & Newton 2010). This con-
stitutes further independent evidence for the association 
between arid areas with sandy soil and the evolution of 
flightlessness among the Scarabaeini (Scholtz 2000).

All the iNat specimens were observed in the Madagas-
can spiny thicket ecoregion, suggesting this to be their 
preferred habitat type (Figure 3). Both Verreaux’s sifaka 
(Propithecus verreauxi Grandidier, 1867) and the ring-
tailed lemur (Lemur catta Linnaeus, 1758) are relative-
ly large primates (weighing about 2–4  kg) that occur 
in the Madagascan spiny thicket ecoregion (LaFleur & 
Gould 2020; Louis et al. 2020). Although S. sevoistra 
may be able to switch back to utilising cattle dung, as 
tentatively suggested by Rahagalala et al. (2009), for the 

Malagasy Scarabaeini as a whole, it is possibly on the 
dung of these indigenous primates that the species nat-
urally feeds and survives on.

Of the photographed specimens (Figure 1E–F), only 
one of the photographers (Maxim Nuraliev) noted soil 
and climate data. That specimen was observed on san-
dy soils on a cool, cloudy and wet morning, after a 
night of rain (Maxim Nuraliev, pers. com.). Paulian and 
Lebis (1960) include this biological note for the species: 
‘The species seems to be very localised and to have only 
a very brief period of appearance, probably linked to the 
rains’ (our translation from the original French).

Key to the Madagascan 
species of Scarabaeini
The three species of Scarabaeini that occur on Mada-
gascar are believed to have arrived there naturally (i.e. 
by non-human means) (Rahagalala et al. 2009; Sole et 
al. 2011)) and are thereby considered indigenous and 
endemic. Though this has not been recorded so far, all 
three species of Scarabaeini may potentially occur sym-
patrically. We thus provide a key to separate them from 
one another.

Figure 3. Map showing the ecoregions 
of Madagascar with the Madagas
can spiny thickets in the southwest.
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1a	 Flightless. Elytra strongly rounded anteriorly. Southwest of Madagascar . . . . . . . . . . . . . . . . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  Scarabaeus sevoistra Alluaud, 1902 (Figures 1A–F and 2A, C)

b	 Flight capable. Elytra narrowing anteriorly, but not strongly rounded. . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2a (1b)	 Pronotum and elytra smooth, with small punctures. South and southwestern Madagascar. . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               Scarabaeus viettei (Paulian, 1953) (Figure 2E)

b	 Pronotum and elytra granulate. West coast of Madagascar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             Scarabaeus radama Fairmaire, 1895 (Figure 2C)

Conservation status

Recently quite a few specimens of Scarabaeus cancer 
(Arrow, 1919), a related and similarly enigmatic spe-
cies from Angola, ended up for sale within the insect 
trade. To keep the rediscovery of S. sevoistra from hob-
byist-collectors, Joseph Thompson, the citizen scientist 
who posted the first pictures, was asked to remove 
them by one of the authors here. However, two sub-
sequent postings of S. sevoistra were made by different 
citizen scientists and we realised that a different ap-
proach was needed as news of its rediscovery would 
eventually reach these collectors. We thus decided to 
formally give this enigmatic species a Red Data List sta-
tus as a measure of protection. Additionally, the author-
ities in the area where the species was photographed 
can now be informed of the scarcity and vulnerability 
of this species to poaching and be on the lookout for 
any suspect collecting activities.

Available distribution evidence suggests that S. sevois-
tra is geographically restricted to the already Critical/
Endangered (https://www.worldwildlife.org/ecoregions/
at1311) Madagascar spiny thicket ecoregion in the 
south of the country (Figure 3). The ecoregion is known 
to support an exceptionally high level of endemism 
while encompassing some smaller centres of endemism 
within the ecoregion (https://www.worldwildlife.org/
ecoregions/at1311). We specifically have not indicated 
on the map where the specimens were photographed, 
but the area that S. sevoistra was photographed in is a 
small area in the south of Madagascar with less than 
100 ha that is afforded protection.

With only about 3% of this ecoregion formally protect-
ed, the most important threats to its survival are habitat 
destruction for livestock pasture, agriculture and con-
ceivably poaching (https://www.worldwildlife.org/ecore-
gions/at1311) (Lindenmayer & Scheele 2017). Although 
widespread, the Verreaux’s sifaka is considered Critically 

Endangered (Louis et al. 2020) and the ring-tailed lemur 
is considered Endangered (LaFleur & Gould 2020) and 
thus the food source of S. sevoistra is probably also very 
limited. This dung beetle species should thus be assessed 
as Endangered B2ab (see IUCN (2012) for an explana-
tion of the criteria), but future assessments might elevate 
the threat category to Critically Endangered.
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