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Heterhelus buzina sp.n. (Coleoptera: Kateretidae)
from Rovno amber: the first proxy for Sambucus
in the Eocene of Eastern Europe
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ABSTRACT. Heterhelus buzina sp.n. is described from Rovno amber. The new species
seems similar to the extant H. scutellaris (Heer, 1841), but differs from its by size (length
1.8 mm), relatively small scape, longer elytra exposing two complete abdominal tergites,
and confused elytral puncturation. All extant species of Heterhelus develop on Sambucus;
the Heterhelus record from Rovno amber is the first indication of Sambucus presence in
Eocene flora of Eastern Europe.
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PE3IOME. Oniucan Heterhelus buzina sp.n. w3 poBEHCKOTO ssHTaps. HOBEII BHIT TOX0XK Ha
coBpemeHHBIN B H. scutellaris (Heer, 184 1), oTiimaaercs OT HETO MEHBIIICH THHOM Tena
(1,8 MM), OTHOCHUTEIIFHO MaJICHBKHM CKAITyCOM, 0OJIee [UTMHHBIMH HAJKPBUTBSIMHE, KOTO-
pBIC OCTaBIAIOT CBOOOTHBIMH J1Ba a0JOMUHAIBHBIX TEPTUTA, CMEIIAHHON ITyHKTHPOBKOM
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HaaKpbunil. Bee coBpemennsie Bunbl Heterhelus pazsuBarotcst Ha Sambucus; Haxoaka
Heterhelus B poBEHCKOM sIHTape — IIEPBOC YKa3aHHE Ha MPUCYTCTBUE Sambucus B

so1eHOBO# (hiope BocTounoit EBporbr.
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Introduction

Beetles from Rovno amber are understudied
(Bukejs et al., 2020); only 60 species, 51 genera
from 21 families have been reported so far
(Bukejs et al., 2020; Bukejs, Legalov, 2020;
Sokolov, Perkovsky, 2020; Legalovetal.,2021).
In this paper we add to Rovno amber coleopter-
ofauna a new species, genus and family.

Better studied Rovno hymenopterofauna
includes 135 species, 66 of which are known
from Baltic amber (Radchenko, Perkovsky,
2020; Simutnik et al., 2020); for Rovno co-
leopterofauna the share of Baltic species is only
13% (Bellés, Perkovsky, 2016; Jatoszynski,
Perkovsky, 2016, 2019; Nadein et al., 2016;
Nazarenko, Perkovsky, 2016; Perkovsky, 2016;
Tshernyshev, 2016; Bogri et al., 2018; Bukejs
et al., 2018, 2020; Legalov et al., 2018, 2019;
Petrov, Perkovsky, 2018; Bukejs, Legalov,
2019a, b, 2020; Kupryjanowicz et al., 2019;
Kazantsev, Perkovsky, 2020; Kypke, Solodovni-
kov, 2020; Lyubarsky, Perkovsky, 2020;
Sokolov, Perkovsky, 2020; this paper).

The species is related to the family Kateret-
idae: truncate elytra with three complete ab-
dominal tergites exposed, antennae with 11 an-
tennomeres, looser 3-segmented club, tarsal
formula 5-5-5, tarsomere 4th the shortest, pro-
thoracic and mesothoracic trochantin exposed,
prosternal process short, open procoxal cavi-
ties, and all coxae widely separated. The mod-
ern fauna of the family are not well understood,
and only partial revisions exist (Hisamatsu,
2011).

There are nine known fossil species of Kat-
eretidae. The oldest is Lebanoretes andelmani
Kirejtshuk et Azar, 2008, from Barremian Leb-

anese amber (Kirejtshuk, Azar, 2008). Furcal-
abratum burmanicum Poinar et Brown, 2018,
Cretaretes minimus Peris et Jelinek, 2020, Eo-
ceniretes antiquus Peris et Jelinek, 2020 (Poin-
ar, Brown, 2018; Peris, Jelinek, 2020), Elec-
trumeretes birmanicus Peris et Jelinek, 2019
and Polliniretes penalveri Peris et Jelinek, 2019
(Peris, Jelinek, 2019) were described from Cen-
omanian Burmese (Kachin) amber. Two spe-
cies were described from Ypresian Oise amber:
Eoceniretes yantaricus Kirejtshuk et Nel, 2008
and Heterhelus expressus Kirejtshuk et Nel,
2008 (Kirejtshuk, Nel, 2008) and one species
from the late Priabonian: Amartus petrefactus
Wickham, 1912 (Florissant: Wickham, 1912).

Kateretid beetles are becoming essential for
understanding the evolution of early pollination
strategies, and also the rapid success of flower-
ing plants during the mid-Cretaceous. Kateret-
idae showed mutualisms with a variety of gymno-
sperms and one angiosperm host during the
Cretaceous (Peris et al., 2020), thus demon-
strating how a gymnosperm-to-angiosperm shift
occurred during the Cretaceous amongst the
generalist pollen-feeding family of beetles, driv-
ing the subsequent success of flowering plants
(Peris et al., 2020). The gymnosperm hosts (as
pollen) were cycads, ginkgoaleans, and bennet-
titaleans, whereas the angiosperm host (also as
pollen) was a water lily (Nymphaeales: Nym-
phaeaceae). It seems important to trace the
evolution of this family in the further history of
the development of pollination.

The new species belongs to the genus Heter-
helus Jacquelin du Val, 1858. Diagnosis of this
genus: body oval, convex dorsally; pronotum
transverse, projecting at mid-length or uniform-
ly rounded lateral margins; disc with punctures
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smaller than the eye facet; posterior angles
obtusely angulate; basal margin nearly straight
or with slight curvature; male abdominal tergite
VIII externally visible; tarsal claws simple.

Material and Methods

The beetle inclusion is preserved in a pol-
ished piece of amber (Fig. 1A), yellowish in
colour, without supplementary fixation. The
amber piece is elongate. Digital photographs
were taken in the Laboratory of Evolutionary
Biology and Insect Ecology at the Institute of
Biology, University of Biatystok (Poland). Im-
ages were obtained with an Olympus DSX110
sterecomicroscope and a camera with a colour
CCD image sensor (1/1.8 inch, 2.01 megapix-
els), equipped with a DSXPLFL 3.6x lens. The
specimen drawings were made using
CorelDrawX6.

The holotype will be deposited at the Profes-
sor Andrzej Myrcha University Centre of Na-
ture (UCP), University of Biatystok (Bialystok,
Poland).

Taxonomical part
Family Kateretidae Erichson 1843

Genus Heterhelus Jacquelin du Val, 1858

Species type. Cercus sambuci Erichson 1843
[= Heterhelus scutellaris (Heer, 1841)], recent.

Heterhelus (Heterhelus) buzina sp.n.
Figs. 1, 2.

HOLOTYPE. The specimen, in Rovno am-
ber, deposited under accession number UCP
No. 287. No syninclusions.

Type-locality: Klesov (Ukraine).

DIAGNOSIS. Length 1.8 mm. Scape rela-
tively small. Elytra exposing two complete ab-
dominal tergites, elytral puncturation confused.
Tarsal claws simple, without basal tooth.

DESCRIPTION. Body (Fig. 1: A, B) paral-
lel-sided, convex, reddish-yellow, dully shin-
ing, covered with whitish setae. Head transverse

and short, somewhat shorter than the distance
between the eyes, densely punctate, punctures
on disc smaller than the eye-facet, separated by
1-2 diameters (Fig. 1C). Antennal (Fig. 1E)
insertions hidden behind projections of the frons;
antennae 11-segmented with an indistinct 3-
segmented, loosely articulated club. Antennae
1.1 times longer than the greatest width of the
head, including eyes, with club 3-segmented;
approximate ratio of segments: 31 : 10:7:6:
7:5:6:5:9:9:12. Two apical segments are
missing on the left antenna. Scape relatively
small, elongated, not very long, 2.18 times long-
er than its width. Eyes prominent, ocular setae
absent. Labrum moderately arcuate (Fig. 1C).
Terminal segment of labial palpus elongate-
oval (Fig. 1D).

Pronotum (Figs. 1B) convex, transverse, 1.5
times as wide as long; anterior margin slightly
convex, anterior corner not prominent; anterior
margin unbordered; lateral margin bordered;
sides not explanate, not ciliate; basal margin
indistinctly bordered, almost straight; punctures
on disc similar in size to those on the head;
posterior angles slightly obtuse.

Length of prosternum (excluding prosternal
process) 1.17 times as long as the length of the
mesoventrite, length of mesoventrite 0.5 times
as long as the length of the metaventrite; pros-
ternal process slender, subparallel-sided, apex
truncate (Fig. 1F). Procoxae transverse, sepa-
rated. Metaventrite convex, shining, densely
covered with whitish or yellowish setae; punc-
tures on disc about the same size as those on the
head, separated by one diameter in the middle,
becoming denser laterally (Fig. 2A). Mesocox-
ac and metacoxae widely separated, metacoxae
not reaching the elytra at the sides. Inter-meso-
coxal distance separated by 2.4 times the width
of the inter-procoxal distance. Inter-metacoxal
distance separated by 3.6 times the width of the
inter-procoxal distance.

Six visible abdominal segments; abdominal
segment 1 is the longest. Abdominal sternites
shining; approximate ratio of length of abdom-
inal sternites I-VIis 36: 10: 10:23:22: 8
(Fig.2B); abdominal sternite VIshort, the great-
est width of the sixth abdominal sternite 5.5
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Fig. 1. Heterhelus buzina sp.n. (photo): A — total view, amber piece; B — total view, dorsal; C — head,
in front; D — head, lateral; E — antenna; F — total view, ventral.

Puc. 1. Heterhelus buzina sp.n., ¢oto: A — oOmuil BuI SHTaps ¢ BKIOYeHHEeM; B — oOmwmii Buz,
nop3ansHo; C — rososa criepein; D — rososa cooky; E — ycuk; F — o0uuii Bujt, BEHTpaIbHO.
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Fig. 2. Heterhelus buzina sp.n. (photo and drawing): A — meso- and metathorax, ventral; B — total view,
lateral; C — tibia and tarsus II and I1I; D — claw; E — abdomen; F — total view, dorsal, line drawings.

Puc. 2. Heterhelus buzina sp.n., ¢OTO U pUCYHOK: A — cpeHe- ¥ 3aJHeTpy b, BEHTpaIbHO; B — 0o0muii Buz,
narepaibHo; C — ronenu u nanku I1 u I1I; D — korotok narnku; E — Opromiko; F — oOuuii Buj, 10p3ajibHO.
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times larger than the greatest length of the sixth
abdominal sternite (Fig. 2E). Legs flattened;
protibiae rather slender and short, shorter than
the greatest width of the head, including the
eyes. Tibia with apair of spurs in the inner apical
angle. Tarsi 5-5-5, with three basal tarsomeres
subequal in length, strongly lobed. Tarsal claws
simple, somewhat bulbous, but without a basal
tooth (Fig. 2C, D).

Scutellar shield stout, triangular, apically
rounded. Elytra truncated, exposing two com-
plete abdominal tergites (Fig. 2B). Elytral disc
diffusely puncturated. Elytra conjointly 1.2 times
as long as wide, 2.2 times as long as the prono-
tum; punctures on disc larger and shallower than
those on the pronotum. Abdominal tergite VI
partially obscured by elytra. Abdominal tergite
VII fully exposed, apex rounded.

ETYMOLOGY. Buzina is the Russian and
Ukrainian name for Sambucus.

Discussion

It differs from almost all fossil species by its
slightly shortened elytra; in most species, they
leave three abdominal segments completely free.
Of'the many extinct genera and species, the new
species is different in size: Furcalabratum bur-
manicum 2.6 mm, elytra with rows of punctures,
scapus large; Cretaretes minimus very small
(1.6 mm), tarsus without lobes, scapus large;
Eoceniretes yantaricus 2 mm, scutellum with
transversal groove; Lebanoretes andelmanivery
small (1.5 mm) and very shortened elytra, leav-
ing the last three abdominal segments complete-
ly exposed, scapus large; Electrumeretes bir-
manicus 1.65 mm, shortened elytra, leaving the
last three abdominal segments completely ex-
posed; Polliniretes penalveri 2.9 mm, short-
ened elytra, leaving the two last abdominal
segments and part of the third completely ex-
posed, elytra with rows of punctures; Heterhe-
lus expressus 3.6 mm, much longer.

Heterhelus differs from the similar genus
Kateretes in the following characteristics: the
points on the pronotum are smaller than the
facets of the eye, the posterior angles of the
pronotum are not rounded, but angulated. In the

middle of the abdominal sternites there are no
areas with dense long hairs.

The genus Heterhelus includes seven extant
species, zoogeographic characteristics in Hisa-
matsu (2011); all species are associated with
Sambucus L., 1753 (Spornraft, 1967; Audisio,
1993; Jelinek, Cline, 2010).

Differences from the closely related species
Heterhelus scutellaris (Heer, 1841): antenna
with 3 segmented club (in H.scutellaris the 9"
segment is narrower and the club is almost two-
segmented); the size of H.scutellaris is 2.2-3.1
mm, whereas the new species is 1.8 mm. The
punctures on the head of the new species are less
frequent, and the distance between them is greater
than the diameter of the puncture. Elytra of
H.scutellaris rounded separately, each elytra
independently rounded at the apex; in the new
species the elytra are obliquely cut from the
outside to the inside. The scutellum in the new
species is larger and has the shape of an equilat-
eral triangle, while in H.scutellaris it is an
isosceles triangle; the new species has a longer
scutellum.

Heterhelus scutellaris is related to an eco-
logical type that is oligotrophic, anthophagous
and spermatophagous. Perhaps an extinct spe-
cies similar to it was characterized by similar
food preferences. Sibero-European Heterhelus
scutellaris and H. solani are living in mesophil-
ous forests and shady habitats, at the edges of
streams; at the larval stage within ripening fruits
of Sambucus (Adoxaceac), especially on S. race-
mosa L. and S. nigra L., and adults mostly on
flowers on their host-plants (Audisio et al.,2000).

The new species is easily distinguished from
the Ypresian Heterhelus expressus,: the latter
has a larger size (length 3.6 mm) and is reddish
brown with a round dark spot at the inner apical
angle of each elytron.

Extant species of the genus are distributed in
the following regions.

Heterhelus (Boreades) solani (Heer, 1841)
is distributed in Europe, Eastern Siberia, the Far
East of Russia, Mongolia, S. Korea and Japan
(Sibero-European by Audisio et al., 2000). Lar-
val development on Sambucus racemosa L and
S. nigra (Audisio et al., 2000).
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Heterhelus (Boreades) abdominalis (Erich-
son, 1843) is distributed in Canada from New
Brunswick to Manitoba, in USA south to Geor-
gia, and west to Texas, Arkansas, Missouri,
Nebraska, Kansas, and lowa (Majka et al., 2008
and references therein). Larval development,
probably, on Sambucus canadensis L.

Heterhelus (Heterhelus) morio (Reitter,
1878) is distributed in Japan. Larval develop-
ment on Sambucus racemosa L.

Heterhelus (Heterhelus) satoi Hisamatsu et
Lee, 2007 is distributed in Taiwan. Larval de-
velopment, probably, on Sambucus javanica
Blume (syn. Sambucus formosana Nakai).

Heterhelus (Heterhelus) scutellaris (Heer,
1841) is distributed in Europe, Eastern Siberia,
the Far East of Russia, Mongolia and Japan
(Sibero-European by Audisio et al., 2000). Lar-
val development on Sambucus racemosa L. and
S. nigra (Audisio et al., 2000).

Heterhelus (Heterhelus) sericans (LeCon-
te, 1869) is distributed in Canada from New-
foundland to British Columbia, in USA south to
North Carolina and Tennessee, and west to
Kansas and Wisconsin. (Majka ef al., 2008 and
references therein). Larval development, prob-
ably, on Sambucus pubens Michaux, and Sam-
bucus canadensis L.

Heterhelus (Taiwanoheterhelus) nigricans
Hisamatsu et Lee, 2007 is distributed in Taiwan.
Larval development, probably, on Sambucus
Jjavanica Blume.

It should be noted that in Taiwan only one
specimen of almost 1900 specimens of Taiwan-
ese Heterhelus was reliably collected below
1800 m. Almost all specimens were collected at
an altitude of 1800 to 2600 m (Hisamatsu, Lee,
2007), i.e. they originate from subtropical cloud
mountain forests.

Thus, all extant species of Heterhelus devel-
op on Sambucus; subfossil Heterhelus records
were used as a proxy for Sambucus (Young,
1984).

Heterhelus is divided into subgenera mainly
according to the structure of the antennae club
and terminal segment of the labial palpus (Hisa-
matsu, Lee, 2007). The labrum of subgenus
Heterhelus is deeply notched and has antenna

with an indistinct 3-segmented club. Subgenera
Boreades and Taiwanoheterhelus have a shal-
low notched labrum and antenna with a distinct
3-segmented club. Subgenus Boreades differs
from subgenus Taiwanoheterhelus by its termi-
nal segment of the labial palpus; not slender —
Boreades, slender — Taiwanoheterhelus. The
club of the new species is indistinct. The new
species belongs to the subgenus Heterhelus.

Before the Oligocene Sambucus was known
in Europe from the thermophile biotas of Read-
ing Beds and Cliff End Beds (corresponding to
the Paleocene/Eocene boundary and the Barto-
nian, England), and Eckfeld (Lutetian, Germa-
ny). Priabonian records belong to equable bio-
tas of Florissant (USA, Colorado) (Allen et al.,
2020) and Novosibirsk Region (Western Sibe-
ria). From the whole of Eastern Europe (includ-
ing Russoscandia) Paleogene records of Sam-
bucus are not known.

Heterhelus was not found in the huge Klebs
collection, although the genus was well known
to Edmund Reitter, who determined the beetles
(Klebs, 1910); ‘Sambucus’ species from Baltic
amber have too many petals to belong to Sam-
bucus (Cockerell, 1910), so this record is the
first indication of Sambucus presence in Pria-
bonian amber forests. Based on the modern and
Eocene distribution of Sambucus and Heterhe-
lus, it can be assumed that Heterhelus adapted
to feeding on Sambucus in regions with an
equable climate, in which both genera are found
in the late Eocene, which prevents Heterhelus
from spreading further towards south, to re-
gions with hotter summers, included in the mod-
ern range of Sambucus.

As only Sambucus endocarps provide high-
ly reliable generic diagnostic characteristics
(Huang et al., 2012), Heterhelus fossil records
(except the questionable Oise one) can be used
as a proxy for Sambucus, e.g. H. buzina for the
oldest Sambucus record for Eastern Europe.
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