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The oldest tenebrionid beetle Palacobasanus neli gen. et sp. n. of the tribe Scaphidemini
(subfamily Diaperinae) is described from the Paleocene of Menat (Thanetian) in France.
The new extinct genus shows a distinct complex of characters of the tribe Scaphidemini,
such as modified procoxal cavities, modified prosternal “cowling” and mesocoxal cavities
partly closed by mesepimera. Palaeobasanus gen. n. differs from the extant Scaphidemini in
the narrowly separated coxae, structure of prosternal process, which is moderately narrow
at middle but strongly widened at apex and rounded (not truncate), abdominal intercoxal
process, antennomeres 4-7 clearly covered by simple trichoid sensilla but without round
sensory complexes as in recent Scaphidemini and Diaperini. All these mentioned char-
acters seem to be symplesiomorphies within the tenebrionoid lineage, including oldest
Mesozoic ‘tenebrionoid” darkling beetles. It is thought that Palaeobasanus gen. n. could be
a basal group within Scaphidemini, closely related to Diaperini, which probably existed at
least in the border of the Mesozoic and Cenozoic.

Key words: diversification of Diaperini and Scaphidemini, new species and genus, fossil
tenebrionids, Tenebrionidae.

INTRODUCTION

Fossil Tenebrionidae were recently intensively investigated; however,
many tenebrionids, superficially described during 19th and partly 20th cen-
turies, need reexamination and revision. Here, we consider only the taxa un-
doubtedly belonging to the family Tenebrionidae. The oldest taxa of the family
are known from the middle/late Jurassic of Karatau, Kazakhstan (Alleculinae
Laporte, 1840: Jurallecula grossa Medvedev, 1969) (MEpVEDEV 1969) and the
early Cretaceous of Yixian Formation, China (Alleculinae: Platycteniopus di-
versoculatus Chang, Nabozhenko, Pu, Xu, Jia et Li, 2016 and Calcarocistela kire-
jtshuki Nabozhenko in Nabozhenko, Chang, Pu, Xu, Jia et Li, 2015; Tenebrio-
ninae: Alphitopsis initialis Kirejtshuk, Nabozhenko et Nel, 2011) (KirejTsHUuk
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et al. 2012, NaBozueNko et al. 2015, CHANG et al. 2016). Most Tenebrionidae
were described and partly obtained from Paleogene deposits: the Paleocene
of Menat (NaBozueNko & Kirgjrsnuk 2014, 2017), earliest Eocene Oise amber
(KireyTsuuxk ef al. 2010), Eocene Baltic amber (Kirejrsauk et al. 2008, ALEKSEEV
& NaBozaeNko 2015, 2017, NaBozHENKO et al. 20164, b, SoLpATI & NABOZHEN-
K0 2017, NaBozHENKO & CHIGRAY 2018, NaBozHENKO ef al. 20194, b, TELNOV et
al. 2019), and late Eocene of Florissant Formation, Colorado (Wickuam 1912,
1913).

The majority of fossil darkling beetles belongs to forest groups in ten-
ebrioid and lagrioid lineages apparently adapted to humid environments.
The pimeloid arid-adapted tenebrionids (at least the subfamily Pimeliinae
Latreille, 1802) are scarce in the fossil record due to taphonomic reasons (Sot-
pATI & NaBozHENKO 2017, NaBozHENKO & KirgjrsHuk 2017). The tenebrioid
lineage is represented by the subfamilies Tenebrioninae, Alleculinae, Diaperi-
nae Latreille, 1802 and Stenochiinae Kirby, 1837 (Kirejrsnuk et al. 2008). The
first two mentioned groups have the greatest diversity in the fossil record.
Diaperinae is represented by ten extinct species from eight extant genera. The
oldest one is Ceropria messelense Hornschemeyer, 1994 (Diaperini), described
from the Messel paleolake, Germany (middle Eocene, 48.6-40.4 Ma) (HORrN-
SCHEMEYER 1994). Other Paleogene species are known from the middle-late
Eocene (37.2-33.9 Ma): Pentaphyllus cioides Kirejtshuk, Merkl et Kernegger,
2008 (Diaperini) from the Baltic amber (KirejTsuuk et al. 2008) and two species
of Platydema Laporte et Brullé, 1831 (Diaperini) from the late Eocene of Flo-
rissant (Wickaam 1912, 1913). The Neogene taxa (early Miocene) from tribes
Diaperini (subtribes Diaperina and Adelina Dejean, 1835) and Hypophlaeini
were predominantly described from the Dominican amber (Kaszas & Scha-
WALLER 1984, DoYeEN & Poinar 1994, Vitari 2007, 2008).

Here, a new extinct diaperine genus and species of the small tribe Scaphi-
demini from the Paleocene of Menat, France, is described. This group also in-
cludes four extant genera, distributed mainly in the Old World (Palaearctic,
Indo-Malayan and Australian regions) (DoYen et al. 1990). Only one species is
known in the New World (Bousquer et al. 2018).

MATERIAL AND METHODS

The holotype examined is deposited in the Menat Town Museum, Menat, Puy-de-
Doéme, France (further MNT). It was studied using a stereomicroscope Olympus SCX9 in
Muséum national d’Histoire naturelle, Paris (further MNHN) with different modes of light
and color filters. The specimen was also examined with a Tescan Vega LSU scanning elec-
tron microscope in the Laboratory of Minéralogy and Cosmochemistry, MNHN. MNHN
to test the characters not clearly visible in the usual optic stereomicroscope (punctation,
outlines of legs, pronotum, pterothorax etc.) with the Low Vacuum Secondary Electron
TESCAN Detector (LVSTD).
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GEOLOGICAL SETTING AND LOCALITY

Geological setting and stratigraphy, depositional environment as well as
maps of Paleocene volcano-sedimentary maar are reviewed and summarized
in many works (Prroxn 1940, NeL & Auvray 2006, WaPPLER et al. 2009, etc.).
The Menat Pit fossil site is located in France, Department of Puy-de-Dome
(near Gannat) (46°06'N, 02°54'E). The age of the site, according to pollen, pale-
omammalian stratigraphic and radiometric K/Ar analyses was estimated as
59 Ma (Kepves & Russer 1982, NeL 2008). The estimation based on macroflora
postulated its age within 60-61 Ma (WAPPLER et al. 2009).

Paleobiotic circumstances of Menat were briefly reviewed by NaBozHEN-
ko and Kirgjrsnuk (2017). In addition, the diversity of beetles and birds from
this deposit was discussed in further publications (Lecarov et al. 2017, 2019,
KirejTsHUK & NEL 2018, MAYR ef al. 2019, etc.).

Palaeobasanus gen. n.

Family Tenebrionidae Latreille, 1802
Subfamily Diaperinae Latreille, 1802
Tribe Scaphidemini Reitter, 1922

Type species: Palaeobasanus neli sp. n.

Etymology. The name of the new genus is formed from the Greek “palaeo” (rtaAaidg
—old, ancient) and generic name “Basanus”. Gender masculine.

Description. Body oval and medium-sized (body length nearly 7.5 mm). Mouth parts
of tenebrioid type, with open basal parts (cardo and stipes); mentum transverse, trapezoi-
dal; gula with rounded margins, not reaching submentum. Antennomeres 5-7 elongate;
apical antennomeres (beginning from antennomere 8) forming an unclear club. Pronotum
trapezoidal, widest at base; anterior margin twice narrower than base; each side of pro-
notum with deep furrow along edge. Prosternum moderate before coxae, about twice as
long as postcoxal bridge, with cleft lateral margin of the procoxal cavities. Prosternal pro-
cess narrow between coxae and strongly widened behind coxae. Mesocoxal cavities partly
closed by mesepimera and mesotrochantin. Elytra with eight visible distinct striae, each
with one row of dense and distinct punctures (elytra with indistinct lateral striae in ex-
tant scaphidemins) and scutellary striola; interstriae convex; epipleura narrow, terminat-
ing before apex. Abdomen with distinct intersegmental membranes between ventrites 3-5;
abdominal intercoxal process widely rounded. Legs (at least hind ones) moderately long,
with tibiae subequal in length with femora. Metatarsomere 1 long, but slightly shorter than
metatarsomere 4.

Comparison. Palaeobasanus gen n. clearly belongs to the tribe Scaphidemi-
ni due to the following characters: tarsi heteromerous; base of scape concealed
by gena; tenebrioid mouthparts (open cardo and stipes); cleft lateral margin of
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procoxal cavities; present scutellary striola; mesocoxal cavities partly closed
by mesepimeron and trochantine; tenebrionoid hinging of abdomen with vis-
ible intersegmental membranes (defensive glands present).

The new genus is externally similar to extant species of the genus Basa-
nus Lacordaire, 1859 but clearly differs from all Scaphidemini in the structure

Fig. 1. Palaeobasanus neli gen. et sp. n. holotype, Paleocene of Menat (France) imprint: A =
imprint, general view, optic microscope, B = the same, SEM, C = head, optic microscope,
D = prosternum and head, SEM, m = mentum, pcx = procoxae
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of the abdominal intercoxal process, which is widely rounded unlike widely
truncate. The genus additionally differs from

— Scaphidema Redtenbacher, 1848 and Spiloscapha Bates, 1873 in the anten-
nomeres 4-7 not elongate (gradually or abruptly widening distally) and the
large body (in extant genera, the body length is within 3.5-5 mm)

— Basanus Lacordaire, 1859 in the narrower antennomeres and the meta-
tarsomere 1 slightly shorter than metatarsomere 4 (in Basanus, the metatar-
somere 1 is clearly longer than metatarsomere 4).

— Laoscapha Schawaller, 2016 in the antennomeres 4-7 not elongate and
the metatarsomere 1 clearly longer than metatarsomere 2.

Palaeobasanus neli sp. n.
(Figs 1-2)

Type material: holotype MNT 06 3415 (sex unknown)
Description. Body length about 7.5 mm. Head about half as wide as pronotum; men-

tum with longitudinal median elevation (Fig 1D); Head underside with dense and coarse
subcircular punctures around throat emargination; other ventral sclerites with undulate

™

&%j

Fig. 2. Palaeobasanus neli gen. et sp. n. holotype, Paleocene of Menat (France), details

of the structure: A = reconstruction, B = right half of pterothorax, msvt = mesoventrite,

msept =mesepisternum, msem = mesepimeron, tr = trochantine, mtept = metaepisternum,
mtvt = metaventrite, mcox = mesocoxa
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transverse wrinkle-like foveae (Fig. 1D); gula short, with weakly rounded margins. An-
tennomeres 4-7 elongate, with dense simple trichoid sensillae (Fig. 1C), without sensory
complexes; apical antennomeres (beginning from antennomere 8) subquadrate and short.

Pronotum transverse (Figs 1A, B, D; 2A), nearly 3.5 times as wide as long, widest at
base; lateral margins and base evenly weakly arcuate; anterior margin shallowly emargin-
ated; lateral margins strongly beaded (Fig. 1B, D); anterior angles subacute, weakly pro-
jected; posterior angles subacute but rounded at tip.

Elytra at base little wider than base of pronotum, with eight striae and scutellary
striola; humeri rounded, not projected; striae deep, bearing a row of circular punctures at
bottom (Figs 1A, 2A). Mesoventrite with median elevation and transverse wrinkles, strong-
ly depressed before mesocoxae; mesocoxae transversely suboval; metaventrite transverse
(2.6 times as wide as long, with median impressed furrow in basal part and groove along
metacoxal cavities; intercoxal process of metaventrite rounded and beaded.

Legs moderately long; femora not strongly protruded beyond body lateral edges;
tibiae straight; metatarsi with long metatarsomeres 1 and 4; metatarsomere 4 the longest
(longer than metatarsomeres 2 and 3 combined).

Etymology. The species is named in honor of Prof. André Nel (MNHN), the famous
paleoentomologist, who made a great contribution to the study of the paleofauna of Menat.

Comparative diagnosis is the same as for the genus Palaecobasanus gen. n.

DISCUSSION

Doven et al. (1990) resurrected the tribe Scaphidemini in a new sense
from Diaperini, based on the following imaginal synapomorphies: (1) struc-
tures of female genital tubes, (2) tentorium, (3) prosternal process, (4) modi-
fied procoxal cowling. This tribe includes five genera: Scaphidema, Basanus,
Spiloscapha, Laoscapha and Pseudoscaphidema Pic, 1926. According to the origi-
nal description, this last genus, monotypic from Kamchatka, distinctly be-
longs to the genus Phaleromella Reitter, 1916 (Diaperinae Phaleriini Blanchard,
1845), as well with only one species — P. subhumeralis (Marseul, 1876) — from
Kamchatka. This should be confirmed only after study of the type material.
The range of Scaphidemini occupies Holarctic, Indo-Malayan and Austral-
ian regions, but the greatest diversity of the tribe is observed in Palaearctic
Eastern Asia and Indo-Malayan Region (ScmawaLLER 1995, 1997, 2003, 2004,
2006, 2008, 2011, 2012, 2016, MasumoTto & MERKL 2003, ANDO & SCHAWALLER
2006, ScHaAwALLER & ANDo 2006, GrRimMm 2010). Only one species of Spiloscapha
reaches Australia (MaTTHEWS & BoucHArD 2008) and one Scaphidema occurs in
North America (ScHawAaLLER 2003).

DoveN et al. (1990, note 27) indicated the phylogenetic position as “the
less derived sister clade to the Nilionini-Leiochrini”. The last two tribes were
combined by Wartt (1974). Among the listed characters, the third and fourth
ones are clearly visible on the imprint of Palaeobasanus gen. n. Such structures
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of the procoxal cavities, as the anterior and posterior lobes of the cowling that
meet at an acute angle leaving the coxa exposed along about half its length,
are typical for Scaphidemini, Nilionini Oken, 1843 and Leiochrini Lewis, 1894,
and distinctly distinguish these groups from the other Tenebrionidae. Within
these tribes, the very wide prosternal process, as wide as diameter of the pro-
coxa, is peculiar for Scaphidemini.

MartEwWs and BoucHarp (2008) stated that Scaphidemini are difficultly
separable from Diaperini based on external characters, but they mentioned dif-
ferences, as the cleft lateral margins of the procoxal cavities, the somewhat more
widely separated coxae and the wide truncate intercoxal process of abdomen.

Palaeobasanus neli sp. n. shows a distinct set of characters of Scaphidemi-
ni, such as the modified procoxal cavities, the modified prosternal cowling
and the mesocoxal cavities partly closed by mesepimera (Fig. 2B) (unlike Lei-
ochrini, which show coxae closed by meso- and metaventrites). Similar type
of cavities and ‘open” mesocoxal cavities are also typical for Nilionini, but this
tribe, as well Leiochrini, shows hemispherical body and epipleura notched at
the level of metacoxae, which is unique within the Tenebrionidae (Doven et
al. 1990).

Palaeobasanus gen. n. differs from the extant Scaphidemini in the narrow-
ly separated coxae, structure of the prosternal process, which is moderately
narrow at middle but strongly widened at apex, and rounded (not truncate)
abdominal intercoxal process. All these characters seem to be symplesiomor-
phies within the tenebrionoid lineage, including the oldest Mesosoic tenebrio-
noid darkling beetles as Alleculinae and Tenebrioninae (Alphitobiini Reitter,
1917). The prosternal process strongly widened at apex is probably a ‘tran-
sitional” character between the typical ‘tenebrionoid” and the ‘scaphidemin’
types. The abdominal intercoxal process of Palaeobasanus gen. n. also shows
‘transitional’ features between the widely truncate type of the extant Scaphi-
demini and the triangular type of Diaperini and most of other darkling beetles
of the tenebrioid lineage. In addition, the antennomeres 4-7 of Palaeobasanus
gen. n. are clearly covered by simple trichoid sensilla, without round sensory
complexes, as in the recent Scaphidemini and Diaperini. This is also typical
for most extant darkling beetles of the tenebrionoid lineage (MEpVEDEV 1977).
These characters suggest that Palaeobasanus gen. n. apparently is a ‘basal’
group within Scaphidemini, closely related to Diaperini and evolved possibly
at the border of Mesozoic and Cenozoic.
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