
Accepted by A. Smith: 21 Apr. 2011; published: 26 May 2011

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2011  ·   Magnolia Press

Zootaxa 2892: 1–24     (2011) 
www.mapress.com/zootaxa/ Article

 1

Illustrated overview and identification key to Cameroonian 
Ceratocanthinae beetles (Coleoptera: Scarabaeoidea: Hybosoridae) 
with description of four new species

ALBERTO BALLERIO1, BRUCE D. GILL2 & VASILY V. GREBENNIKOV2

1Viale Venezia 45, I–25123 Brescia, Italy. E-mail: alberto.ballerio.bs@numerica.it
2Canadian Food Inspection Agency, K.W. Neatby Bldg., 960 Carling Avenue, Ottawa Ontario K1A 0C6 Canada. 
E-mail: bruce.gill@inspection.gc.ca and vasily.grebennikov@inspection.gc.ca

Abstract

We summarize present day knowledge on Cameroonian Ceratocanthinae and report new findings made during a month-
long collecting trip in 2006. Four forested localities were surveyed: Mt. Oku at 2200–2800 m, Korup National Park at 300
m, Mt. Kupé at 1550 m and Mt. Cameroon at Bakingili village at 250 m. In total we collected 242 specimens representing
14 species, among them nine species new to Cameroon and eight species likely new to science. Four flightless new species
are described: Congomostes hintelmanni n. sp., Baloghianestes oribatidiformis n. sp., B. korupensis n. sp. and B. anceps
n. sp. Other Ceratocanthinae species presently known from Cameroon are: Baloghianestes lissoubai Paulian, 1968, Cal-
lophilharmostes fleutiauxi (Paulian, 1942), Carinophilharmostes vadoni (Paulian, 1937), Melanophilharmostes burgeoni
(Paulian, 1946), M. demirei Paulian, 1977, M. zicsii (Paulian, 1968), Philharmostes (Holophilharmostes) badius (Petro-
vitz, 1967), Petrovitzostes guineensis (Petrovitz, 1968), P. elytratus (Paulian, 1946), P. endroedyi (Paulian, 1974), along
with three unnamed species of Melanophilharmostes Paulian, 1968 and one unnamed species of Pseudopterorthochaetes
Paulian, 1977. Twelve Cameroonian Ceratocanthinae species are keyed and all 14 recently collected species are illustrated
with habitus images.

Key words: Coleoptera, Hybosoridae, Ceratocanthinae, West Africa, Cameroon, Mt. Oku, Korup National Park, Mt.
Kupé, Mt. Cameroon, taxonomy, key, new species, leaf litter sifting

Introduction

Most adult beetles of the scarab subfamily Ceratocanthinae are easily recognized among the endlessly diverse
Coleoptera by their ability to roll themselves into a nearly perfect ball (Figs. 3B–D). This is a morphological and
behavioural phenomenon paralleled by only a handful of other beetles, such as some Leiodidae (Agathidiinae) and
Clambidae. Many Ceratocanthinae adults are further remarkable in having bright, shiny, metallic bodies or being
decorated with pronounced dorsal ridges. The last worldwide checklist of Ceratocanthinae by Ocampo and Ballerio
(2006) recorded 40 genera and 341 species. Since then, 14 new species and three new genera have been described
(Ballerio 2006a, 2008, 2009; Ballerio & Gill 2008; Ochi et al. 2005; Gao 2009; Ballerio & Maruyama 2010).
Recently Ceratocanthinae has been hypothesised to be a phylogenetic offshoot nested within the more conserva-
tive-looking Hybosoridae beetles (Grebennikov et al. 2004; Ocampo & Hawks 2006), which, in turn, necessitated
demoting the taxon to its current subfamily rank.

Ceratocanthinae beetles are predominantly found in tropical forests with only a few species reaching temperate
forested regions of North America, South Africa and the southeastern Palaearctic zone. In Africa, Ceratocanthinae
beetles are known from Madagascar, the Guineo-Congolian rainforest block, the Eastern Arc rainforests of Kenya
and Tanzania and some isolated forests of southern Africa. Among them, the Guineo-Congolian rainforest block
hosts a rich and distinctive fauna of Ceratocanthinae beetles consisting of nine genera and some 30 species, nine of
the latter have been previously recorded from the Republic of Cameroon.

Ceratocanthinae beetles are rarely seen in nature or in collections. Believed to be biologically linked with some
social insects, these beetles are infrequently collected, but are most common in nests of social insects, such as ter-
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mites. Canopy fogging (Ballerio & Wagner 2005; Erwin et al. 2005) and flight intercept trapping have been used
successfully to collect predominantly flying Ceratocanthinae species. Sifting forest floor debris (Fig. 2A) and leaf
litter with subsequent specimen extractions in Berlese/Winkler funnels (Fig. 2B) was efficient in obtaining adult
specimens of both winged and wingless species. Overall, however, Ceratocanthinae beetles are rarely seen, even
when they are particularly sought for.

The aim of the present paper is to report on findings made during a month-long expedition to Cameroon under-
taken by two of us (BG & VG) in May 2006. We visited four different forested sites (Mt. Oku, Mt. Kupé, Korup
National Park and the southern slope of Mt. Cameroon at Bakingili village; Fig. 1), and in three of them encoun-
tered relatively high diversity of Ceratocanthinae beetles. In total 242 adult specimens representing fourteen spe-
cies were collected, among them were one known species previously unreported from Cameroon and eight others
probably new to science. Adding to the nine species previously known from Cameroon, the total number of Camer-
oonian Ceratocanthinae is presently 18 species. In this paper we provide an identification key to all 12 named Cam-
eroonian Ceratocanthinae species, illustrate 14 freshly collected species and formally describe four of eight
presumably new species. The remaining four species, being members of the genera Melanophilharmostes Paulian,
1968 (three species, Figs. 12–14) and Pseudopterorthochaetes Paulian, 1977 (one species, Fig. 19) will be dealt
with later, owing to the fact that we did not study all of name-bearing types from the two aforementioned genera.

FIGURE 1. Map of southern Cameroon showing the four forested sites sampled for Ceratocanthinae beetles in May 2006.
Note that no Ceratocanthinae were found at Mt. Oku (site #1), while sites #2, #3, and #4 gave three, six and seven species,
respectively.

Material and methods

We refer to Ballerio (2000a; 2000b; 2001; 2004) and Howden and Gill (2000) for methods and terminology con-
ventions. Dimethyl hydantoin formaldehyde (DMHF) water-soluble resin was used for genitalia preparation. Habi-
tus colour images were taken with a Canon PowerShot S–40 digital camera connected to a Leica MZ 12.5
stereoscope and assembled using the Syncroscopy Automontage software. Scanning electron microscopy (SEM)
images were obtained with a Zeiss EVO 40 XVP microscope at the Museo Tridentino di Scienze Naturali (Trento,
Italy) using gold coating.

The surface sculpturing of Ceratocanthinae integuments is an important source of characters for species identi-
fication. The use of traditional nomenclature for surface sculpture, especially of punctation types and patterns,
could cause some ambiguities and misunderstandings. We find it useful to provide definitions of the main puncta-
tion patterns.

Simple punctation. More or less irregularly circular pits/pores, sometimes bearing a seta.
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FIGURE 2. Collecting techniques and habitats for Ceratocanthinae beetles in Cameroon, Mt. Kupé (A–D) and Korup National
Park (E). A—gathering forest leaf litter containing adult Ceratocanthinae into a sifter; B—two Winkler funnels under a rain
roof loaded with sifted leaf litter from the forest floor; C–D—wet primary tropical forest with large trees and numerous epi-
phytes, where most of the reported Ceratocanthinae were collected; E—dung-baited pitfall trap for scarab beetles set up close
to a termite nest and protected with rain roof.

Horseshoe-shaped punctation. The most characteristic type of punctation in the subfamily. The puncture is
shaped like a horseshoe. Usually the punctation pattern has the opening of the horseshoe oriented in the same way,
centrifugally or centripetally, backwards or outwards. Often the areola inside the horseshoe contains a single pore,
in most cases a setigerous pore.

Comma-shaped punctation. These punctures resemble short horseshoe-shaped punctures but their curvature
is not long enough to complete the shape of a horseshoe. Comma-shaped punctures can connect to each other creat-
ing irregular lines (as often happens to the distal sculpturing of the clypeus) or an anastomosing punctation pattern.
Sometimes there is a simple puncture/pore, often a setigerous pore, connected with each comma-shaped puncture.
As in the case of horseshoe-shaped punctures, comma-shaped punctures tend to form a pattern with the same orien-
tation, transverse or longitudinal.

Ocellate punctation. The horseshoe is closed and there is a pore (most often a setigerous pore), called an ocel-
lum, in the middle of the areola contained by the closed horseshoe-shaped puncture (simply ocellate puncture).
Sometimes the pore is contained in a second inner areola (doubly ocellate puncture) as seen in Baloghianestes ori-
batidiformis n. sp.

Areolate punctation. The horseshoe is closed but there is no ocellum inside. This punctation type is rarely
seen; most cases of supposed areolate punctation are cases of ocellate punctation with the ocellum invisible or the
seta worn off.
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Abbreviations used in the descriptions:

EL—maximum elytral length
EW—maximum combined elytral width
HL—maximum head length
HW—maximum head width
L—length
PL— maximum pronotal length at middle
PW—maximum pronotal width at middle
W—width

Abbreviations used for collections (names of curator in parenthesis)

ABCB—A. Ballerio private collection, Brescia, Italy
BDGC—B. D. Gill private collection, Ottawa, Canada
CNCI—Canadian National Collection of Insects, Ottawa, Canada (P. Bouchard)
MZUF—Museo Zoologico “La Specola”, Firenze, Italy (L. Bartolozzi)
MRAC—Musée Royal de l’Afrique Centrale, Tervuren, Belgium (M. De Meyer)

Description of collecting localities

Four distantly separated forest localities were sampled in Cameroon in May 2006.
Mt. Oku (site #1, Fig. 1) is volcanic in origin and its summit, at 3,010 m, is the second highest in Cameroon.

Between May 3 and May 6, 2006, we sampled at three different sites (N06º12.801’ E010º31.837’ at 2800 m;
N06º13.294’ E010º30.221’ at 2800 m; lake Oku at N06º12.218’ E010º27.598’ at 2200 m). We processed approxi-
mately 20 kg of forest leaf litter from each site through Winkler funnels. Our samples were collected from the for-
est, which had been disturbed in various degrees by fuel wood gathering and the raising of goats. No
Ceratocanthinae specimens were found on Mt. Oku and none were previously reported. Among the noteworthy
beetles found in this locality were larvae and adults of the afromontane scarab beetle Coelocorynus desfontainei
Antoine, 1999 (Scarabaeidae: Cetoniinae: Trichiini: Cryptodontina; see Šípek et al. 2009) and a new species of
wingless and eyeless carabid beetle Antireicheia hintelmanni Grebennikov, Bulirsch & Magrini, 2009(Carabidae:
Scaritinae: Clivinini: Reicheiina; see Grebennikov et al. 2009).

Korup National Park (site #2, Fig. 1) is a prime example of nearly undisturbed West African lowland, with
primary forest on the border with Nigeria. We were based at Rengo Camp (N05º02.194’ E008º49.769’ at 300 m)
and sampled between May 12–16, 2006. All camps in Korup have since been destroyed during a land dispute
between the park authorities and local communities. Three Ceratocanthinae species were collected in Korup:
Baloghianestes korupensis n. sp., Melanophilharmostes sp. B. and Petrovitzostes guineensis (Petrovitz, 1968).

Mt. Kupé (site #3, Fig. 1) is a well-known bird-watching spot in Cameroon, most easily accessible from the
village of Nyasoso, where porters and a guide can be hired to walk up the mountain to a forested flat spot suitable
for camping (N04º49.153’ E009º42.453’ at 1550 m). We sampled around our camp for three days on May 19–21,
2006 (Figs. 1A–D) in undisturbed primary, montane forest, and obtained specimens of six Ceratocanthinae species:
Baloghianestes anceps n. sp., Baloghianestes oribatidiformis n. sp., Congomostes hintelmanni n. sp., Melanophil-
harmostes demirei (Paulian, 1977), Melanophilharmostes sp. A and Pseudopterorthochaetes endroedyi Paulian,
1974.

Mt. Cameroon (=Mt. Fako) (site #4, Fig. 1) with a summit at 4040 m is the highest Cameroonian mountain
and an active volcano. Our sampling locality (N04°03.35’ E009°03.823’ at 250 m) was less than a hundred meters
east of the 1999 lava flow where it crosses the Limbe Road. Bakingili village, a couple of kilometres west of the
lava flow, is the nearest inhabited place. We collected Ceratocanthinae beetles for three days on May 24–26, 2006
in lowland forest on the edge of an oil palm plantation, and discovered seven species: Baloghianestes lissoubai
Paulian, 1968, B. oribatidiformis n. sp., Congomostes hintelmanni n. sp., Carinophilharmostes vadoni (Paulian,
1937), Melanophilharmostes zicsii (Paulian, 1968), M. sp. C and Pseudopterorthochaetes sp. A. This was the rich-
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est Cameroonian site in terms of Ceratocanthinae diversity. Among other noteworthy beetles found there were
Limulopteryx hintelmanni Grebennikov, 2008 (Ptiliidae) discovered in nests of the termite Nasutitermes incurvus
(Sjöstedt, 1924) and likely representing the first termitophilous Ptiliidae discovered outside of the Neotropics.

Ceratocanthinae beetles recorded from Cameroon

Baloghianestes anceps Ballerio, Gill & Grebennikov, n. sp.
(Figs. 3, 7D, F)

Material. Holotype, male: Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04º49.153’ E009º42.453’, 19–
21.V.2006, 1550m., V. Grebennikov leg. (CNCI) [distended specimen glued on card, dissected, genitalia mounted
in DMHF resin on a separate card, same pin]. Paratypes: 1 male [dissected] and 1 female, same data as holotype
(ABCB, BDGC).

Description. HL: 1.13 mm; HW: 1.64 mm; PL: 1.13 mm; PW: 1.98 mm; EL: 2.83 mm; EW: 2.17 mm. Small,
flightless Ceratocanthinae. Body convex; shiny, uniformly dark brown with faint brown-bronze sheen; underside
and tarsi reddish brown, antennae pale yellow; head, pronotum and elytra covered by a pale yellow pubescence,
visible at low magnification (45x).

Head: W/L ratio = 1.45; subpentagonal, fore margin triangular, with apex blunt and obtuse (about 150°) and
sides almost rectilinear; genae slightly produced outwards, acutely pointed; genal canthus indistinct; dorsal ocular
area absent, ventral ocular area transverse, narrow. Surface of head slightly convex, densely punctured; vertex with
a small raised smooth area in the middle and coarse, deep, simple punctures; puncture distance from each other
being less than their diameter; disc covered by short, impressed, horseshoe-shaped punctures centrifugally ori-
ented, each one having a simple puncture inside the horseshoe; fore margin with two or three transverse lines.

FIGURE 3. Baloghianestes anceps n. sp., habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ventral (B),
dorsal (C), lateral (D).

Pronotum: short and transverse (W/L ratio = 1.75); fore angles distinctly truncate, no bead visible apart from
around the truncature of the fore angles; sides of fore margin, sides of pronotum and base without visible bead. Pro-
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notum almost regularly convex, with slightly swollen posterior and anterior margin; entire surface of pronotum
covered by strongly impressed, large, doubly ocellate punctures, with a few very small ones on disc; all punctures
almost adjacent to each other; ocellum large and bearing a simple seta.

Scutellum: slightly longer than wide; apex sharp, acute, with distal third narrow; sides of base notched by artic-
ular process of elytron; a small apical portion of mesepisternum visible from above; surface covered by small
impressed simple punctures basally becoming larger and ocellate distally.

Elytra: longer than wide (W/L ratio = 0.77), dorsal outline oval; convex; whole surface shiny; covered by
impressed, horseshoe-shaped, large, elongate punctures; disc with horseshoe almost closed and opening back-
wards; punctures becoming simply ocellate distally and laterally. Humeral callus absent. Pseudoepipleura with
same microsculpturing as elytral surface; not delimited by any lateral carina apart from a short, sharp carina near
humeral area. Elytral suture not raised, smooth; sutural stria fine, limited to distal fourth; inferior sutural stria pres-
ent; marginal area small, almost completely replaced by an articular area, which bears about 5–7 visible ridges.
Wings completely absent.

Antennae short, with nine antennomeres; scape securiform; pedicellum irregularly shaped, about as wide as the
distal portion of scape; funicle short with antennomeres noticeably wider than long; club as long and almost as
wide as funicle, with three antennomeres; club antennomeres small and setose. Clypeopleuron developed. Labrum
distally gently depressed, with wide U-shaped emargination; proximally fringed with few (about six) long, fine
setae. Mentum with ventral surface completely flat, subrectangular, emarginate in the middle of anterior edge;
labial palpi (including palpiger) with four palpomeres. Mandible with pointed apical tooth, without small second-
ary tooth.

Procoxae subcontiguous; profemora with surface smooth, bearing fine, flying, long setae with a very slight
emargination at distal third. Protibiae broadly curved outwards, with outer lateral edge finely serrate; apical spur
slender with tip acute. Protarsus attached near apical third on lateroventral surface of tibia with basal tarsomere
shorter than other four combined; protarsomeres 2–4 short and subequal; protarsomere 5 slightly longer bearing
two small, regularly curved claws; protarsomeres, excluding protarsomere 5, with tufts of setae on ventral surface.
Mesocoxae and metacoxae close to each other; mesofemora with smooth surface bearing fine, flying, long setae
with a distinct emargination at distal third of hind edge. Mesotibiae slender, proximally with a large smooth
depressed area; with two short, fine, straight apical spurs near inner apical angle. Metafemora abruptly narrowed at
proximal third, their surface microreticulated and wrinkled; metatibiae triangularly shaped with sinuate inner edge;
apex of metatibiae with two short, fine, straight apical spurs. Ventral side of mesotarsi and metatarsi (with the
exception of last tarsomere) with tufts of short setae.

Secondary sexual dimorphism: males with inner apical spur of mesotibiae shorter than outer one and bent
slightly inwards (this character is slightly pronounced and difficult to discern), while in females both apical spurs
are straight.

Male genitalia: aedeagus with parameres short weakly sclerotized, subrectangular, slightly asymmetrical, with
ventral portion membranous, without dorsobasal apophysis lying along anchoring point with basal piece; basal
piece slightly twisted and long, about three times as long as parameres; internal sac (Fig. 7D) longer than tegmen,
armed with a strongly sclerotized, asymmetrical structure lying as a median lobe. Genital segment (Fig. 7F) with
branches joining together forming a distinct manubrium slightly longer than basal triangle.

Female genitalia: vaginal palpi elongate and setose, bursa copulatrix with echinulate subcircular large plates.
Diagnosis. This species can be recognised from other Baloghianestes Paulian, 1968 species by the following

combination of characters: a) head surface lacking any raised sculpturing, b) margins of pronotum, including base,
not raised or swollen and c) the distinctive punctate elytra with horseshoe-shaped punctures (at least on disc), while
in all other species elytral punctation is composed of ocellate punctures.

Etymology. Anceps, Latin noun in apposition meaning “ambiguous, or “undecided”, due to the uncertainties
related to its placement in the genus Baloghianestes.

Remarks. Baloghianestes anceps differs noticeably from the other three species here assigned to
Baloghianestes by the general shape of the elytra and elytral microsculpture (resembling, in this respect, species of
Philharmostes Kolbe, 1895), as well as by the lack of swellings or raised structures on elytra, pronotum and head.
The apical portion of the internal sac of the aedeagus, forming a kind of median lobe, is unique within the genus as
well as in the Philharmostes genus group, as defined by Ballerio (2001, 2004). The placement of this new species
in the genus Baloghianestes is tentative pending a better understanding of the generic limits.
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Baloghianestes oribatidiformis Ballerio, Gill & Grebennikov, n. sp.
(Figs. 4, 7A, C, E)

Material. Holotype, male: Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04°49.153’ E009°42.453’, 19–
21.V.2006, 1550m., V. Grebennikov leg. (CNCI) [distended specimen glued on card, dissected, genitalia mounted
in DMHF resin on a separate card, same pin]. Paratypes: 63 specimens [five males and two females dissected],
same data as holotype (ABCB, BDGC, CNCI, MRAC). Further material examined (not included in type series), 43
specimens [4 males and one female dissected]: Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’, 24–
26.V.2006, 250m, V. Grebennikov leg. (ABCB, BDGC, CNCI).

Description. HL: 0.68 mm; HW: 1.30 mm; PL: 1.25 mm; PW: 2.19 mm; EL: 2.24 mm; EW: 2.22 mm. Small,
flightless Ceratocanthinae. Body strongly convex; uniformly dark brown with faint brown-bronze sheen; underside
and tarsi reddish brown, antennae pale yellow; head, pronotum and elytra covered by a pale yellow pubescence,
visible at low magnification (45x).

FIGURE 4. Baloghianestes oribatidiformis n. sp., habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ventral
(B), dorsal (C), lateral (D).

Head: W/L ratio = 1.91, subpentagonal. Fore margin triangular, with angle blunt and obtuse (about 150°) and
sides almost rectilinear; genae slightly produced outwards, acutely pointed; genal canthus indistinct; dorsal ocular
area absent; ventral ocular area transverse, narrow. Head surface slightly convex, irregularly densely punctured;
vertex with coarse, simple, deep punctures; puncture distance from each other being shorter than their diameter;
disc with a longitudinal cariniform process, irregularly raised; discal surface covered by large, doubly ocellate,
impressed punctures, almost adjacent to each other; ocellum bearing a simple, erect seta, interval between punc-
tures raised.

Pronotum: short and transverse (W/L ratio = 1.75); fore angles distinctly truncate, no bead visible apart from
around the truncature of fore angles; sides of fore margin, sides of pronotum and base without any visible bead.
Pronotum with disc strongly raised basally, raised process inverted V-shaped, fore margin of pronotum also raised;
the entire surface covered by strongly impressed large, doubly ocellate punctures; all punctures almost adjacent to
each other; ocellum large and bearing a simple, erect seta.
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Scutellum: slightly longer than wide (W/L ratio = 0.99); apex sharp and acute, with distal third narrow; sides of
base notched by articular process of elytron; a small apical portion of mesepisternum visible from above; surface
covered by small, impressed, simple punctures, basally becoming larger and distally ocellate.

Elytra: longer than wide (W/L ratio = 0.95), dorsal outline rounded; strongly convex; surface covered by
impressed, doubly ocellate, large punctures; ocellum large and bearing a simple, erect seta. Humeral callus absent,
replaced by a distinct irregular tubercle. Pseudoepipleura with the same microsculpturing as elytra; delimited by a
lateral sharp, complete carina. Elytral suture distinctly raised; sutural stria absent; inferior sutural stria present;
marginal area extremely small, almost completely replaced by the articular area, which bears about 5-7 visible
ridges. Wings completely absent.

Antennae short, with nine antennomeres; scape securiform; pedicellum irregularly shaped, about as wide as the
distal portion of scape; funicle short with antennomeres noticeably wider than long; club as long and almost as
wide as funicle, with three small, setose antennomeres. Clypeopleuron developed. Labrum distally gently
depressed; with a wide, U-shaped emargination; proximally fringed with few (about six) very long, fine setae.
Mentum with ventral surface completely flat, subrectangular, emarginate in the middle of anterior edge; labial palpi
(including palpiger) with four palpomeres. Mandible with pointed apical tooth, without small secondary tooth.

Procoxae subcontiguous; profemora with surface smooth, bearing fine, flying, long setae; with a slight emar-
gination at distal third. Protibiae broadly curved outwards, with outer lateral edge finely serrate; apical spur slender
with tip acute. Protarsus attached near apical third on lateroventral surface of tibia, with basal tarsomere shorter
than the other four tarsomeres combined, protarsomeres 2–4 short and subequal; protarsomere 5 slightly longer,
bearing two small, regularly curved claws; protarsomeres, excluding protarsomere 5, with tufts of setae on ventral
surface. Mesocoxae and metacoxae close to each other; mesofemora with smooth surface bearing fine, flying, long
setae; with a distinct emargination at distal third of hind edge. Mesotibiae slender; proximally with a large, smooth,
depressed area; with two short, fine, straight apical spurs near inner apical angle. Metafemora abruptly narrowed at
proximal third, surface microreticulated; metatibiae triangularly shaped with sinuate inner edge; apex of metatibiae
with two short, fine, straight apical spurs. Ventral side of mesotarsi and metatarsi (with the exception of the last tar-
somere) with tufts of short setae.

Secondary sexual dimorphism: males have the inner apical spur of mesotibiae shorter than the outer one and
bent slightly inwards (this character is slightly pronounced and difficult to discern), while in females both apical
spurs are straight.

Male genitalia: aedeagus with parameres short and weakly sclerotized, subrectangular, slightly asymmetrical,
without dorsobasal apophysis lying along anchoring point with basal piece (Fig. 7E); basal piece slightly twisted
and long, about three times as long as parameres; temones present; internal sac longer than the tegmen, armed with
a sclerite (Fig. 7A, C). Genital segment with branches joining together forming a distinct manubrium, slightly lon-
ger than basal triangle.

Female genitalia: vaginal palpi elongate and setose; bursa copulatrix with echinulate, subcircular, large plates.
Diagnosis. This species can be easily recognised from all other representatives of the genus Baloghianestes by

the presence of a humeral tubercle on the elytra, combined with the large, doubly ocellate punctation similar to that
of pronotum and elytra, and by the raised discal area of the pronotum.

Etymology. Oribatidiformis, Latin adjective meaning having the shape of an oribatid mite, due to the appear-
ance of these convex beetles resembling some oribatid mites.

Remarks. The Bakingili population of this species shows some differences from the Mt. Kupé population,
such as the setae having expanded apices and slight differences in the shape of the sclerite of the internal sac of the
aedeagus. We do not deem these differences enough to warrant a separation at the species level, nonetheless we
preferred not to include the Bakingili specimens in the type series.

Baloghianestes lissoubai Paulian, 1968
(Fig. 5)

Material. 20 specimens, Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’, 24–26.V.2006, 250m, V.
Grebennikov leg. (ABCB, BDGC, CNCI).

Remarks. Flightless species with a wide range extending through the Republic of the Congo, Cameroon (Pau-
lian 1977) and Gabon (first record, Forêt de la Lopé, leg. L. Bartolozzi, ABCB, MZUF). 
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FIGURE 5. Baloghianestes lissoubai Paulian, habitus. A—distended specimen, dorsal, B–D—rolled up specimen, dorsal (B),
ventral (C), lateral (D).

Baloghianestes korupensis Ballerio, Gill & Grebennikov, n. sp.
(Figs. 6, 7B)

Material. Holotype, male: Cameroon S.-West Prov., Korup N. P., Rengo Camp, N05°02.194’ E008°49’769, 12–
16.V.2006, 300m, V. Grebennikov leg. (CNCI) [distended specimen glued on card, dissected, genitalia mounted in
DMHF resin on separate card, same pin]. Paratypes: 19 specimens [4 males and 2 females dissected], same data as
holotype (ABCB, BDGC).

Description. HL: 0.68 mm; HW: 1.32 mm; PL: 1.25 mm; PW: 2.17 mm; EL: 2.17 mm; EW: 2.23 mm. Small,
flightless Ceratocanthinae. Body strongly convex; uniformly dark brown with faint brown-bronze sheen; underside
and tarsi reddish brown, antennae pale yellow; head, pronotum and elytra covered by a pale yellow pubescence,
visible at low magnification (45x).

Head: W/L ratio = 1.94, subpentagonal. Fore margin triangular, with angle blunt and obtuse (about 150°) and
sides almost rectilinear; genae slightly produced outwards, acutely pointed; genal canthus indistinct; dorsal ocular
area absent; ventral ocular area transverse, narrow. Head surface irregular, slightly convex, densely covered by
impressed ocellate punctation; intervals between punctures narrow and distinctly raised with respect to the surface
of the ocellate punctures; each puncture bearing in the middle a simple, erect seta.

Pronotum: short and transverse (W/L ratio = 1.72); fore angles distinctly truncate, no bead visible except for
around the truncature of the fore angles; sides of fore margin, sides of pronotum and base without any visible bead,
but swollen and slightly raised; pronotum almost regularly convex; entire surface covered by strongly impressed,
large, doubly ocellate punctures; all punctures almost adjacent to each other; punctures large and bearing a simple,
erect seta in the middle; seta longer than the setae on the head; intervals between punctures narrow and distinctly
raised, especially along the swollen fore and hind margins.

Scutellum: slightly longer than wide; apex sharp and acute, with distal third narrow; sides of base notched by
articular process of elytron; a small apical portion of mesepisternum visible from above; surface covered by small,
impressed, ocellate punctures.
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FIGURE 6. Baloghianestes korupensis n. sp., habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ventral (B),
dorsal (C), lateral (D).

Elytra: longer than wide (W/L ratio = 1.03), dorsal outline rounded; strongly convex; entire surface covered by
impressed, large, simply ocellate punctures; each puncture bearing an erect, simple seta in the middle. Humeral cal-
lus absent. Pseudoepipleura with the same microsculpturing of elytra, delimited by a sharp lateral carina. Lateral
carina starting from humeral area, then interrupted around middle of its length, and then resuming again around
apical third of elytra, but not aligned to the humeral portion. Elytral suture raised; inferior sutural stria present;
marginal area extremely small, almost completely replaced by the articular area, which bears about 5-7 visible
ridges. Wings completely absent.

Antennae short, with nine antennomeres; scape securiform; pedicellum irregularly shaped, about as wide as the
distal portion of scape; funicle short with antennomeres noticeably wider than long; club as long and almost as
wide as funicle with three small, setose antennomeres. Clypeopleuron developed. Labrum distally gently
depressed; with a wide, U-shaped emargination; proximally fringed with few (about six) long, fine setae. Mentum
with ventral surface completely flat, subrectangular, emarginate in the middle of anterior edge; labial palpi (includ-
ing palpiger) with four palpomeres. Mandible with pointed apical tooth, without small secondary tooth.

Procoxae subcontiguous. Profemora with surface smooth; bearing fine, flying, long setae; with a slight emar-
gination at distal third. Protibiae broadly curved outwards, with outer lateral edge finely serrate; apical spur slender
with tip acute. Protarsus attached near apical third on lateroventral surface of tibia with basal tarsomere shorter than
the other four tarsomeres combined; protarsomeres 2–4 short and subequal; protarsomere 5 slightly longer bearing
two small, evenly curved claws; protarsomeres, excluding protarsomere 5, with tufts of setae on ventral surface.
Mesocoxae and metacoxae close to each other; mesofemora with smooth surface bearing fine, flying, long setae,
with a distinct emargination at distal third of hind edge. Mesotibiae slender, proximally with a large, smooth
depressed area; with two short, fine, straight apical spurs near inner apical angle. Metafemora abruptly narrowed at
proximal third, with surface microreticulated; metatibiae triangularly shaped with sinuate inner edge; apex of
metatibiae with two short, fine, straight apical spurs. Ventral side of mesotarsi and metatarsi (with the exception of
the last tarsomere) with tufts of short setae.

Secondary sexual dimorphism: males have the inner apical spur of mesotibiae shorter than the outer spur and
bent slightly inwards (this character is slightly pronounced and difficult to discern), while in females both apical
spurs are straight.
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FIGURE 7. Male genitalia of Ceratocanthinae beetles. A—Baloghianestes oribatidiformis n. sp., Bakingili population, sclerite
of internal sac, B—Baloghianestes korupensis n. sp., sclerite of internal sac; C—Baloghianestes oribatidiformis n. sp., Mt.
Kupé population, sclerite of internal sac, D—Baloghianestes anceps n. sp., distal part of internal sac/median lobe, E—
Baloghianestes oribatidiformis n. sp., shape of parameres, lateral, F—Baloghianestes anceps n. sp., genital segment. Scale bar:
0.2 mm.

Male genitalia: aedeagus with parameres short and weakly sclerotized, subrectangular, slightly asymmetrical,
without dorsobasal apophysis lying along anchoring point with basal piece; basal piece slightly twisted and long,
about three times as long as parameres; temones present; internal sac longer than the tegmen, armed with a sclerite
(Fig. 7B). Genital segment with branches joining together forming a distinct manubrium slightly longer than basal
triangle.

Female genitalia: vaginal palpi elongate and setose, bursa copulatrix with echinulate, subcircular, large plates.
Diagnosis. This species can be easily recognised from all other representatives of the genus Baloghianestes by

the following combination of characters: a) lack of humeral tubercle, b) punctation pattern of pronotum (identical
to that of B. oribatidiformis), c) elytral punctation composed of simply ocellate punctures, similar to the elytral
punctures of B. lissoubai, d) shape of the sclerite of the internal sac of aedeagus.

Etymology. From the type locality: Korup National Park, Cameroon.
Remarks. Baloghianestes korupensis and B. oribatidiformis are externally similar, sharing the same pronotal

punctation and the presence of a sharp carina delimiting the pseudoepipleura, although in B. korupensis the carina
is interrupted medially. Both species differ from B. lissoubai in having a carina delimiting the pseudoepipleura (in
B. lissoubai the pseudoepipleura is not apparent and elytral sides are therefore regularly convex in transversal sec-
tion). In B. lissoubai the pronotal punctation is identical to elytral punctation and is made of areolate/simply ocel-
late punctures, relatively spaced out and not adjacent to each other. The genus Baloghianestes, with the addition of
the three newly described species, has a majority of its defining morphological characters correlating to the loss of
flight capability. It might be plausible to assume that, as presently defined, the genus is a non-monophyletic assem-
blage of various wingless Philharmostes independently adapted to life in forest leaf litter.

Callophilharmostes fleutiauxi (Paulian, 1942)

Remarks. Widespread species known from Ivory Coast, Guinea, Cameroon, Gabon (Paulian 1977) and Uganda
(Ballerio & Wagner 2005).
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Carinophilharmostes vadoni (Paulian, 1937)
(Fig. 8)

Material. 2 specimens, Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’, 24–26.V.2006, 250m, V.
Grebennikov leg. (ABCB, BDGC).

Remarks. Widespread species occurring in Guinea, Equatorial Guinea, Cameroon, Central African Republic,
Republic of the Congo, Democratic Republic of the Congo, Uganda (Paulian 1977) and Ivory Coast (Paulian,
1979)

FIGURE 8. Carinophilharmostes vadoni (Paulian), habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ven-
tral (B), dorsal (C), lateral (D).

Congomostes hintelmanni Ballerio, Gill & Grebennikov, n. sp.
(Figs. 9–11)

Material. Holotype, male: Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04°49.153’ E009°42.453’, 19–
21.V.2006, 1550m, V. Grebennikov leg. (CNCI) [distended specimen glued on card, dissected, genitalia mounted in
DMHF resin on separate card, same pin]. Paratypes: 3 specimens: 1 male, same data as holotype but 19–22.V.2006,
B.D. Gill leg. (BDGC), 1 male, Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’’, 24–26.V.2006,
250m, B.D. Gill leg. (BDGC), and 1 male [dissected] Cameroon S.-West Prov., Bakingili, N04°03.35’
E009°03.823’, 24–26.V.2006, 250m, V. Grebennikov leg. (ABCB).

Description. HL: 2.60 mm; HW: 2.50 mm; PL: 2.28 mm; PW: 4.23 mm; EL: 4.02 mm; EW: 4.07 mm. Large,
flightless Ceratocanthinae; body convex, uniformly black; sternum, antennae, and tarsi reddish brown; short, fine
pale yellow pubescence on pronotum visible at medium magnification (45x).
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FIGURE 9. Congomostes hintelmanni n. sp., habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ventral (B),
dorsal (C), lateral (D).

Head subpentagonal, wider than long (W/L ratio = 1.7), distinctly narrower than pronotum; apex of head
obtusely triangular, outer margin not serrate; genae triangular, distinctly protruding outwards, genal suture visible;
genal canthus short, not reaching the occipital area of head; dorsal ocular area medium sized; interocular distance
about ten times the maximum width of dorsal ocular area. Head convex; convexity consisting of a slightly raised
tubercle on frontal portion and a semicircular, slightly raised process connecting the dorsal ocular areas; dorsal
head surface punctation made of dense, deeply impressed, ocellate punctures; puncture distance less than their
diameter; clypeopleuron short, subrectangular, unevenly sculptured, with surface distinctly punctured.

Pronotum (W/L ratio = 1.8), approximately as wide as elytra, fore edge slightly bisinuate, margined; fore
angles subtruncate; sides of pronotum broadly and irregularly rounded, margin not visible in dorsal view, well
developed and thick in lateral view; base with margin strongly beaded, visible in dorsal view, posterior median
swelling slightly protruding backwards; pronotal sculpturing in the hind median swelling being slightly raised
basally; entire pronotal surface strongly punctate with mixed, medium sized, horseshoe shaped punctures with a
pore in the middle and simply ocellate punctures; puncture distance less than their diameter, less impressed than the
punctures on head.

Scutellum about as wide as long, apex sharp and acute, with distal third narrow and depressed; each side being
slightly curved inward, sides of base notched by articular process of elytron; apical portion of mesepisternum not
visible from above, surface smooth, with few deep, small punctures, separated by a distance greater than their
diameter.

Elytra about as wide as long (W/L ratio = 1.01), convex, maximum width and convexity near middle; apical
third re-entering at apex, i.e. apical declivity reflexed in under body and not visible from above; elytra fused
together; each elytron covered by four strongly elevated, sharp carinae; carinae symmetrical; first carina parallel
and next to elytral suture, starting near base and reaching elytral apex; second carina almost parallel to the first,
starting just after the first and ending before the apical portion of elytra; third carina starting near base and is imme-
diately interrupted for about of its length, then continues/resumes until reaching the apical portion of elytra; fourth
carina starting near humeral area, is interrupted for about 1/5 of its length and then starts again, reaching the apical
portion of elytra. Vertical surface of carinae smooth; humeral callus indistinct; pseudoepipleura indistinct (elytra
almost regularly rounded in transverse section); marginal elytral area narrow, enlarged outward near proximal
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third; inferior sutural stria replaced by a deep furrow, partly concealed by the epipleuron; striated articular area nar-
row, consisting of only three striae and visible only laterally; entire elytral surface punctured, punctation consisting
of medium sized, mixed, horseshoe shaped punctures with a pore in the middle and simply ocellate punctures;
punctures larger than those on pronotum, dense, separated by a distance less than their diameter, deeply impressed,
although less impressed than the punctures on pronotum. Wings completely absent. 

FIGURE 10. Congomostes hintelmanni n. sp., A, C—parameres, dorsal view (A) and lateral (C), B—genital segment. Scale
bar: 0.4 mm (A, C), 0.7 mm (B).

Antennae with ten antennomeres; scape long and strongly securiform, ending with a cuspidate structure
directed forward; funicle short; club with three relatively short antennomeres, setose. Labial palpi (including pal-
piger) (Fig. 11E) made of four palpomeres; second palpomere short and narrow; third palpomere expanded and
about as long as the fourth; fourth elongate, egg-shaped; labium covered by long setae. Maxillae (Fig. 11F) with
galea and lacinia membranous, fringed with dense and long, fine setae (Fig. 11G); labrum subrectangular, not sinu-
ate at middle, entire surface covered by coarse, deep, simple punctures; epipharynx as in Fig. 11H; mandibles
strongly developed and well visible beyond labrum, with acutely pointed, short apex (Figs. 11A–D).

Procoxae subcontiguous; protrochanter small and narrow, with a small patch of long setae at tip; profemora
smooth; protibiae with outer edge serrate with two strong teeth at apex, apical spur slender, strongly curved down-
wards. Protarsus attached near apical third on lateroventral surface of tibia, with basal tarsomere about as long as
the following three combined; following three tarsomeres short and subequal; fifth slightly longer, bearing two
small, regularly curved claws; tarsomeres, excluding ultimate, with tufts of short setae on ventral surface. Mesos-
ternum short, deeply furrowed by striae; mesocoxae and metacoxae almost adjacent to each other; mesotrochanters
and metatrochanters narrow; mesofemora with slight emargination at distal third of hind edge; mesotibiae slender
(W/L ratio = 0.18), bearing two apical spurs near inner apical angle, the inner one bent inwards at a right angle;
mesotarsi longer than apical edge, first tarsomere shorter than following three together; each mesotarsomere,
except for the last, bearing a tuft of short setae on ventral surface; metafemora slightly enlarged at proximal third,
then distinctly emarginate; metatibiae triangularly shaped, slightly enlarged apically; apex of tibiae with two short,
straight apical spurs; metatarsi with first tarsomere about as long as the following three, tufts of short setae as in
mesotarsi; mesotarsi and metatarsi inserted at inner apical angle of tibiae.

Male genitalia: aedeagus (Fig. 10A, C) with parameres relatively long, proximally curved downwards; temo-
nes present, basal piece slightly twisted, about two times as long as parameres; internal sac lacking any sclerite or
pseudosclerite. Genital segment strongly sclerotized, triangular, with a short manubrium (Fig. 10B).
Secondary sexual dimorphism: although the female is unknown, it is very likely that the inner apical spur of male
mesotibiae bent inwards at a right angle is a sexually dimorphic character, similar to what occurs with many other
Ceratocanthine genera (Ballerio 2006b).
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FIGURE 11. Congomostes hintelmanni n. sp., mouthparts. A–D—mandibles, dorsal (A, B) and ventral (C, D), E—labium,
F—maxilla, G—details of galea brush, H—epipharynx. 
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Diagnosis. Congomostes hintelmanni can be easily distinguished from the other representatives of the genus
by the distinctive appearance of the elytra (with strong, sharp carinae) and lack of wings, by the shape of aedeagus,
by the shape of protibiae (which lack the extended apical outer teeth being replaced by short transverse teeth) and
by the shape of metatibia (which lacks an expanded apical truncation).

Etymology. Patronymic, to commemorate the late Robert J. H. Hintelmann of Munich, Germany (see also the
Acknowledgements section).

Remarks. The genus Congomostes Paulian, 1968, besides the new species here described, includes two other
species: Congomostes janssensi (Basilewsky, 1955) and Congomostes baloghi Paulian, 1968, both known from the
Democratic Republic of the Congo (formerly Zaire). Paulian (1977) suggested that they could be considered the
same species. Actually they are very similar, but the scarcity of available material does not allow us to take a final
decision on the status to attribute to Congomostes baloghi. The genus is characterized by the large size and black
colour of its species and by the shape of the cephalic capsule and its appendages, with short genal canthus and
antennal scape strongly securiform. However both the previously described species are volant and their overall
appearance strongly diverges from that of C. hintelmanni. We assign the new species to Congomostes mainly
because of the morphology of the head, namely the overall shape of the cephalic capsule, the shape of genal can-
thus, the morphology of mouthparts and the strongly securiform scape of the antennae. The generic assignment
should be regarded as tentative, since the new species differs strongly from the other two by the morphology of the
legs, which is normally unmodified in most Ceratocanthine genera. The strong differences in elytral architecture
could be connected to the flightlessness of the new species.

Melanophilharmostes sp. A
(Fig. 12)

Material. 27 specimens, Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04°03.35’ E009°03.823’, 19–
21.V.2006, 1550 m, V. Grebennikov leg. (ABCB, BDGC, CNCI).

Remarks. This species is similar to Melanophilharmostes carinatus (Paulian, 1974) but differs from it by the
shape of the apical portion of parameres in dorsal view and the slightly different pattern of elytral punctation.

FIGURE 12. Melanophilharmostes sp. A., habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ventral (B),
dorsal (C), lateral (D).
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FIGURE 13. Melanophilharmostes sp. B., habitus. A—distended specimen, dorsal, B—rolled up specimen, lateral.

Melanophilharmostes sp. B
(Fig. 13)

Material. 1 male, Cameroon S.-West Prov., Korup N. P., Rengo N04°49.153’ E009°42.453’Camp, N05°02.194’
E008°49.769’, 12–16.V.2006, 300m, V. Grebennikov leg. (CNCI).

Remarks. A new species defined by the following combination of characters: presence of ten longitudinal
striae on elytra, striae composed of comma-shaped punctures connected to each other forming continuous lines;
elytra with a background of dense, fine, simple punctures and almost complete lateral carina on the elytra.

Melanophilharmostes sp. C
(Fig. 14)

Material. 1 male, Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’, 24–26.V.2006, 250m, V.
Grebennikov leg. (CNCI).

Remarks. This is likely a new species having elytra densely covered by simple, fine punctures and rows of
wide, horseshoe-shaped punctures. The parameres are very unusual in having the apical portion bent outwards.
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FIGURE 14. Melanophilharmostes sp. C., habitus. A—distended specimen, dorsal, B—rolled up specimen, lateral.

Melanophilharmostes burgeoni (Paulian, 1946) 

Remarks. Known from Cameroon, Democratic Republic of the Congo (Paulian 1977) and, possibly, Angola (Mar-
tínez 1970).

Melanophilharmostes demirei Paulian, 1977
(Fig. 15)

Material. 33 specimens, Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04°49.153’ E009°42.453’, 19–
21.V.2006, 1550m, V. Grebennikov leg. (ABCB, BDGC, CNCI).
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FIGURE 15. Melanophilharmostes demirei Paulian, habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ven-
tral (B), dorsal (C), lateral (D).

Remarks. This flightless species is apparently endemic to Cameroon. Representatives of the Mt. Kupé popula-
tion differ slightly from the holotype, which originated from Mt. Febé (some 300 km eastwards). The differences
are mainly in the punctures of the pronotum and elytra, which are larger and sparser in the Mt. Kupé population.
While the aedeagus does not show appreciable differences, the lack of additional material from the type locality
makes it impossible to draw any conclusion about any possible specific separation of these two populations. The
current placement of this taxon within the genus Melanophilharmostes is uncertain. Melanophilharmostes and
Pseudopterorthochaetes are similar to each other and there is some confusion in their generic definitions. Paulian
(1977), in the key to the African genera of Ceratocanthinae, distinguished the two genera on the basis of the pres-
ence/absence of a lateral carina delimiting the pseudoepipleuron and the development of apical teeth of the protib-
iae. However these characters were somewhat misinterpreted and/or overemphasized and were not followed
consistently as, for example, in M. demirei. This species clearly shares several key characters with Pseudopter-
orthochaetes and strongly differs from the majority of the species currently assigned to Melanophilharmostes,
namely from the group of species comprising the type species of Melanophilharmostes: M. zicsii (Paulian, 1968),
which includes at least M. carinatus (Paulian, 1974), M. ghanae (Paulian, 1974), M. palustris (Petrovitz, 1968), M.
posthi (Paulian, 1937), M. pseudoposthi (Paulian, 1977), M. puncticeps (Paulian, 1946), M. vincenti (Paulian,
1968), M. zicsii, and probably also M. bicarinatus (Paulian, 1974) and M. ocellatus (Paulian, 1968). A detailed
morphological analysis suggests that other characters could be more reliable in defining the genera than the ones
used by Paulian, especially the sexual dimorphism of the mesotibiae and protibiae. The mesotibiae of Melanophil-
harmostes are subrectangular and the male mesotibiae have the inner apical spur bent inwards at a right angle,
while in Pseudopterorthochaetes species the male mesotibiae are narrowed slightly apically and lack the inwardly
bent inner apical spur. As a result of the adoption of these new characters there are some species (including M.
demirei) assigned to Melanophilharmostes, which actually should be transferred to Pseudopterorthochaetes. A
complete redefinition of these two genera and the resulting new combinations will be the topic of a future paper.
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FIGURE 16. Pseudopterorthochaetes endroedyi (Paulian), habitus. A—distended specimen, dorsal, B–D—rolled up speci-
men, ventral (B), dorsal (C), lateral (D).

FIGURE 17. Melanophilharmostes zicsii (Paulian), habitus. A—distended specimen, dorsal, B–D—rolled up specimen, ven-
tral (B), dorsal (C), lateral (D).
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Melanophilharmostes zicsii (Paulian, 1968)
(Fig. 17)

Material. 3 specimens, Cameroon S.-West Prov., Bakingili, N04°03.35’ E009°03.823’, 24–26.V.2006, 250m, V.
Grebennikov leg. (ABCB, BDGC).

Remarks. Widely distributed, fully winged species known from Cameroon, Republic of the Congo and Gabon
(Paulian 1977).

Petrovitzostes guineensis (Petrovitz, 1968)
(Fig. 18)

Material. 1 specimen, Cameroon S.-West Prov., Korup N. P., Rengo Camp, N05°02.194’ E008°49.769’, 12–
14.V.2006, 300m., B.D. Gill leg. (BDGC).

Remarks. Widely distributed, fully winged species known from Cameroon, Equatorial Guinea, Uganda and
Democratic Republic of the Congo (Paulian 1977; Ballerio & Wagner 2005).

FIGURE 18. Petrovitzostes guineensis (Petrovitz), distended specimen, dorsal.
FIGURE 19. Pseudopterorthochaetes sp. A, distended specimen, dorsal.

Philharmostes (Holophilharmostes) badius (Petrovitz, 1967)

Remarks. Widely distributed, fully winged species known from Cameroon, Republic of the Congo, Democratic
Republic of the Congo, Guinea and Uganda (Ballerio & Wagner 2005; Ocampo & Ballerio 2006).
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Pseudopterorthochaetes elytratus (Paulian, 1946)

Remarks. Widely distributed, fully winged species known from Cameroon and Democratic Republic of the Congo
(Paulian 1977).

Pseudopterorthochaetes endroedyi (Paulian, 1974)
(Fig. 16)

Material. 18 specimens, Cameroon S.-West Prov., Mt. Kupé at Nyasoso, N04°49.153’ E009°42.453’, 19–
21.V.2006, 1550m, V. Grebennikov leg. (ABCB, BDGC, CNCI).

Remarks. Flightless species known from Ghana, Ivory Coast (Paulian 1977) and also from Gabon (first
record: forêt de la Lopé, leg. Bartolozzi, MZUF). This is the first record for Cameroon and Gabon.

Pseudopterorthochaetes sp. A
(Fig. 19)

Material. 2 females, Cameroon S.-West Prov., Bakingili, N04°03.350’ E009°03.823’, 24–26.V.2006, 250m, B.D.
Gill leg. (BDGC, CNCI).

Remarks. This is probably a new species related to P. elytratus (Paulian, 1946) and distinguished by the
sparser punctation of elytra forming irregular, longitudinal rows. We have only two females and therefore postpone
the formal description of this species.

Key to the described species of Cameroonian Ceratocanthinae

1 Protibiae broadly arcuate, outer margins at most finely serrate with weak tooth apically, no distinct teeth visible. . . . . . . . . .  2
- Protibiae straight, with one or more distinct teeth on outer margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2  Head with strong, large, dorsal trichome  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Callophilharmostes fleutiauxi (Paulian)
- Head without strong, large, dorsal trichome, rarely with short setae. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3 Genal canthus indistinct, no dorsal ocular area; small, flightless species (genus Baloghianestes)  . . . . . . . . . . . . . . . . . . . . . .  4
- Genal canthus distinct with dorsal ocular area; winged species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
4 Pseudoepipleura delimited by sharp carina, which is sometimes interrupted at middle; with pseudoepipleura abruptly folded

inwards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5
- Pseudoepipleura not delimited by sharp carina or, at most, by a hint of a sharp carina present near humeral area; with pseu-

doepipleura almost indistinct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
5 Elytral humeral area with a distinct, tubercle-like process (Fig. 4)  . . . . . . . . . . . . . . . . .  Baloghianestes oribatidiformis n. sp.
- Elytral humeral area without tubercle or tubercle-like process (Fig. 6) . . . . . . . . . . . . . . . . . .  Baloghianestes korupensis n. sp.
6 Head with vertex having irregular raised longitudinal process. Setae clavate (Fig. 5) . . . . . . .  Baloghianestes lissoubai Paulian
- Head without raised, longitudinal process. Setae simple (Fig. 3) . . . . . . . . . . . . . . . . . . . . . . . . . .  Baloghianestes anceps n. sp.
7 Dorsal surface of elytra and pronotum with several distinct tubercles (Fig. 8)  . . . . . . . . Carinophilharmostes vadoni (Paulian)
- Dorsal surface of elytra and pronotum lacking carinae or tubercles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8
8 Dorsal surface covered by short, thick setae (Fig. 18)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Petrovitzostes guineensis (Petrovitz)
- Dorsal surface lacking setation (low magnification: 20X) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Philharmostes badius (Petrovitz)
9 Length greater than 8 mm ; genal canthus not reaching occipital area (Figs. 9–11)  . . . . . . . . . Congomostes hintelmanni n. sp.
- Length less than 8 mm; genal canthus reaching occipital area  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
10 Pseudoepipleura delimited at least partly by cariniform process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
- Pseudoepipleura not delimited by cariniform process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
11 Elytra with irregular rows of small, shallow, comma-shaped punctures arranged transversely, basally and longitudinally along

median and distal third (Fig. 16) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pseudopterorthochaetes endroedyi (Paulian)
- Elytra with large, horseshoe-shaped, shallow, transverse punctures (Fig. 15) . . . . . . . . .  Melanophilharmostes demirei Paulian
12 Surface of elytra and pronotum with fine, dense, simple punctures between fine, horseshoe-shaped punctures (Fig. 17) . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Melanophilharmostes zicsii (Paulian)
- Surface of elytra and pronotum smooth between large, shallow, ocellate punctures . . Melanophilharmostes burgeoni (Paulian)
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Discussion

Single site Ceratocanthinae diversity
Single-site diversity of Ceratocanthinae beetles has been addressed in four earlier publications. Howden & Gill

(2003) listed eight species of Astaenomoechus Martínez & Pereira, 1959 from a single site in Nicaragua. Ballerio
and Wagner (2005) listed five species collected with the canopy fogging technique in Budongo forest, Uganda.
Erwin et al. (2005) referred to 11 unidentified morphospecies fogged from canopy in Yasuni National Park, Ecua-
dor. Most recently Ballerio and Maruyama (2010) reported the remarkably high number of 18 Ceratocanthinae spe-
cies discovered in a single site of Ulu Gombak in Selangor, West Malaysia, with the majority of them hand picked
from termite nests and all 18 species capable of flight. Our sampling at Bakingili and on Mt. Kupé in Cameroon
furnished us with seven and six Ceratocanthinae species, respectively, thus being the fourth and fifth most diverse
single sites presently known. We should mention that we were sampling in both sites for only about two days and,
therefore, the real Ceratocanthinae diversity of these sites is far from being adequately known.

Ceratocanthinae of the Guineo-Congolian forest block
The Guineo-Congolian forest block has the following seven Ceratocanthinae genera strictly endemic to it:

Baloghianestes Paulian, 1968, Callophilharmostes Paulian, 1968, Carinophilharmostes Paulian, 1968 Chaetophil-
harmostes Paulian, 1977, Congomostes Paulian, 1968, Petrovitzostes Paulian, 1977, and Pseudopterorthochaetes
Paulian, 1977 (Ocampo & Ballerio 2006; Ballerio 2008). Additionally, the genus Melanophilharmostes Paulian,
1968 is known from the Guineo-Congolian forest block and from the Kakamega forest, Kenya (Ballerio, unpub-
lished data), which is considered as the easternmost fragment of the Guineo-Congolian block. The genus Philhar-
mostes Kolbe, 1895 is represented in the area by the endemic subgenus Holophilharmostes Paulian, 1968 and by
some distinctive species currently placed in the nominotypical subgenus (whose type species is from Madagascar),
and are strongly differentiated from these representatives occurring elsewhere in Africa. The distribution pattern
displayed by species in the area is interesting because of the occurrence of many species, including the flightless
ones, across very extensive areas and encompassing both the forests of the Gulf of Guinea and of the Congo basin.
This suggests that the distribution patterns may be influenced by recent biogeographical events, with few localized
endemics, making it difficult to find speciation centres and areas of endemism within the block.

From a systematics point of view, the study of this fauna is complicated by numerous species known only by
the type series or by very few additional specimens, as well as by the existence of a few species whose types should
be in the Museo do Dundo (Angola). The identity of these species, all described by Martínez (1970), will remain
problematic until the type material (if still existing) becomes available for study. Paulian (1977) attempted to syn-
onomize some of Martínez’s species, but his actions were tentative, being based on original descriptions only (see
Ocampo & Ballerio 2006).
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