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Abstract

A new lymexylid fossil species, †Raractocetus sverlilo Nazarenko, Perkovsky & Yamamoto, sp. nov., is described from late Eocene 
Rovno amber of Ukraine. This new species is similar to species of the recent genera Atractocerus Palisot de Beauvois and Rarac-
tocetus Kurosawa in the ship-timber beetle subfamily Atractocerinae, but differs in pronotal and elytral features. Notably, the new 
species is one of the smallest atractocerines known to date. This is the first member of the family Lymexylidae found in Rovno amber. 
Our finding sheds further light on the paleodiversity of atractocerine beetles, highlighting a peculiar distribution during the Eocene. 
Only one extant atractocerine specimen has been reported from Europe (Greece), while three species from Eocene European amber 
forests with equable climate are known now, including two species from the otherwise tropical genus Raractocetus. Our finding of 
the Raractocetus beetle from Rovno amber is of significant biogeographically because it indicates the wide distribution of the genus 
in the Eocene European amber forests.
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Introduction

Extant ship-timber beetles (Lymexylidae) include ap-
proximately 70 species of 12 genera in four subfamilies 
(Lawrence 2020), including 17 Palaearctic species and 
only 5 known in Europe (Cuccodoro 2007). Currently, 
Lymexylidae are placed within the cucujiformian super-
family Tenebrionoidea (e.g. Lawrence 2020) or in its own 
superfamily Lymexyloidea (e.g. Bouchard et al. 2010; 
Zhang et al. 2018). All known members of the family de-
velop in wood as larvae and mutualism with fungi has 
been reported for a few species (Batra and Francke-Gros-
mann 1961; Wheeler 1986; Young 2002; Lawrence 2010; 
Casari and Albertoni 2013; Toki 2021), although more 
rigorous study and evidence are needed if the other un-
studied lymexylid beetles are strongly connected with 

fungi (Lawrence 2010). Recently, Peris et al. (2021) 
discussed a potentially crucial role of the lymexylids as 
wood-boring insects, with a special emphasis on the in-
sect–fungus mutualism, more specifically the cultivate 
ambrosia fungi and their associations. Moreover, Peris et 
al. (2021) considered that Lymexylidae might actually be 
one of the ambrosia beetles based on the fact that some of 
their larvae feed primarily on symbiotic ambrosia fungi 
in tunnels or caves in woody tissues following the criteria 
by Kirkendall et al. (2015).

The fossil records of Lymexylidae are relatively 
rare and scarce, mostly known from fossiliferous res-
ins (e.g. Heer 1865; Wickham 1911; Kirejtshuk 2008; 
Wolf-Schwenninger 2011; Chen 2019; Yamamoto 2019; 
Chen and Zhang 2020; Nazarenko et al. 2020). The 
earliest Lymexylidae fossil is known from the Lower 
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Cretaceous Crato Formation in Brazil (Wolf-Schwen-
ninger 2011). Five species in four genera of the subfam-
ily Atractocerinae have recently been described from 
mid-Cretaceous Burmese (Kachin) amber (Chen 2019; 
Yamamoto 2019; Chen and Zhang 2020), with some un-
studied material (e.g. Peris 2020, 2021; Yamamoto, pers. 
obs.). The family is relatively rare in Eocene Baltic amber 
and is represented definitively only by adults (Kirejtshuk 
2008; Yamamoto 2019). So far, three extinct species of 
the recent atractocerine genus Raractocetus Kurosawa 
have been described from Kachin and Eocene Baltic am-
bers (Yamamoto 2019).

Late Eocene Rovno amber from Ukraine is the south-
ern coeval of the famous Baltic amber (Sokoloff et al. 
2018), and more than 300 arthropod species have already 
been described from there (Perkovsky 2018; Bukejs et 
al. 2020; Colombo et al. 2021a, 2021b; Khaustov et al. 
2021a, 2021b and references therein). Fewer than 48% of 
Rovno hymenopteran species (Simutnik et al. 2020, 2021; 
Colombo et al. 2021a, 2021b, 2021c; Radchenko et al. 
2021, our data), 32% of caddisfly species (Melnitsky et al. 
2021a, 2021b, 2021c), 24% of Nematocera (Giłka et al. 
2021), and less than 15% of beetle species (Legalov et al. 
2021a, 2021b; Kirichenko-Babko et al. 2021, 2022; Ku-
pryjanowicz et al. 2021; Lyubarsky and Perkovsky 2021; 
Telnov et al. 2021; Tshernyshev and Perkovsky 2021; 
Perkovsky et al. 2022; this paper) are shared with Baltic 
amber fauna. Nearly all studied Rovno amber inclusions 
from the Rovno Region were collected from Klesov and 
the Horyn River Basin (Perkovsky et al. 2010; Perkovsky 
2017a; Mitov et al. 2021), except new collections from 
Varash District (former Vladimirets and Zarechnoye Dis-
tricts) in the Rovno Region and the former Manevichi 
District in the Volyn Region (Styr, Veselukha, and Stok-
hod River Basins). These new collections (mostly from 
Kuchotskaya Volya, Voronki, and Velyki Telkovichi) re-
vealed a number of new species of hymenopterans, ter-
mites, cockroaches, caddisflies, beetles, neuropterans, and 
snakeflies (e.g. Jałoszyński and Perkovsky 2019, 2021; 
Legalov et al. 2019, 2021b; Perkovsky and Makarkin 
2019, 2020; Makarkin and Perkovsky 2020; Lyubarsky 
and Perkovsky 2020; Perkovsky et al. 2020; Anisyutkin 
and Perkovsky 2021; Melnitsky et al. 2021a; Matalin et 
al. 2021; Perkovsky and Nel 2021, etc.) and some species 
recorded previously from Baltic amber (Perkovsky and 
Olmi 2018; Martynova et al. 2019; Mamontov et al. 2020; 
Simutnik et al. 2020) or from both Baltic and Bitterfeld 
ambers (Radchenko and Perkovsky 2018, 2020).

Here, we describe a new Raractocetus species for the 
first time from Rovno amber from the Varash District, 
Ukraine. We discuss paleobiogeographical, paleoecologi-
cal, and morphological features based on the new species.

Material and methods

The amber fossil studied here came from Voronki (for-
mer Vladimirets District), Rovno Region, Ukraine. The 

holotype of †Raractocetus sverlilo sp. nov. is relatively 
well preserved, embedded in a parallelogram-shaped piece 
of amber (53 × 46 × 13 mm). Recent studies suggested the 
late Eocene age of Rovno amber, with a different geo-
logical background from Baltic amber (Perkovsky 2016a, 
2018; Mänd et al. 2018). The generic classification of At-
ractocerinae generally follows that of Yamamoto (2019) 
and Lawrence (2020). The holotype of †R. sverlilo sp. 
nov. is deposited in the I.I. Schmalhausen Institute of Zo-
ology (SIZK), National Academy of Sciences of Ukraine, 
Kiev, Ukraine, with the assigned number SIZK L-814. We 
compared the new species with the previously described 
three fossil species of Raractocetus by Yamamoto (2019), 
of which deposited in the insect collection of the Gantz 
Family Collections Center, Field Museum of Natural His-
tory (FMNH), Chicago, IL, USA, with consecutive num-
bers from FMNHINS-3965988 to FMNHINS-3965991. 
Observations were made using MBS-9 and Leica M165C 
stereomicroscopes. Images were taken with a Leica 
M165C equipped with a Canon EOS 500D or Leica Z16 
APO stereomicroscope equipped with a Leica DFC 450, 
and later processed with Helicon Focus for focus stacking. 
The figures were edited and assembled using Photoshop 
Elements 15. This published work and the nomenclatur-
al acts it contains have been registered in ZooBank, the 
proposed online registration system for the International 
Code of Zoological Nomenclature (ICZN). The ZooBank 
Life Science Identifiers (LSIDs) can be resolved and the 
associated information viewed through any standard web 
browser by appending LSID to the prefix ‘http://zoobank.
org/’. The LSIDs for this publication are: urn:lsid:zoo-
bank.org:pub:B6791E34-7D6E-4956-9E8C-BED11F-
2CFA6F; urn:lsid:zoobank.org:act:CBAD43C7-ECAF-
4637-BC1E-67E23F216E7E.

Systematic paleontology
Superfamily Lymexyloidea Fleming, 1821
Family Lymexylidae Fleming, 1821
Subfamily Atractocerinae Laporte, 1840
Genus Raractocetus Kurosawa, 1985

†Raractocetus sverlilo Nazarenko, Perkovsky & 
Yamamoto, sp. nov.
http://zoobank.org/CBAD43C7-ECAF-4637-BC1E-67E23F216E7E
Figs 1–4A, C, D

Holotype. SIZK L-814, female. The beetle inclusion 
can be observed from multiple angles, except obliquely. 
Near the inclusion there are cracks that partially cover the 
lower part of the body. Syninclusions: Scraptiidae (Co-
leoptera), Mymaridae (Hymenoptera), 3 Dolichopodidae 
(Diptera), larva of Syrphidae (Diptera), Lepidoptera, and 
Acari.

Etymology. The name of the species is derived from 
the Russian name, сверлило (sverlilo), for Lymexylidae.

Type strata. Rovno amber, Upper Eocene.

http://zoobank.org/%E2%80%99
http://zoobank.org/%E2%80%99
http://zoobank.org/CBAD43C7-ECAF-4637-BC1E-67E23F216E7E
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Type locality. Voronki locality (Varash district), Rov-
no Region, Ukraine.

Description. Measurements: body length ca. 7.1 mm, 
head length 0.60 mm, head width 0.70 mm, pronotum 
length 0.60 mm; elytra length 1.30 mm, elytra width 
0.41 mm, hindwing length ca. 4.20 mm, hindwing width 
1.10 mm; length of protibia 0.37 mm, mesotibia 0.67 mm, 
metatibia 0.78 mm; length of protarsus ca. 0.44 mm, me-
sotarsus 0.71 mm, metatarsus 1.10 mm; lengths of 4–7th 
sternites, respectively 0.77 mm, 0.86 mm, 0.80 mm and 
0.86 mm.

Female. Body small, narrowly elongate, abdomen ar-
cuate dorsally curved. Color uniformly yellowish brown, 
in some areas with cuticles darker. Surface leathery, cov-
ered with dense, very short protruding pubescence in 
most areas; legs and thoracic sternites mostly covered 
with dense setae.

Head broadly oval, rather vertical, 1.3 times shorter 
than pronotum, slightly wider than prothorax. Eyes large, 
nearly contiguous, occupying almost entire visible surface 

of head capsule; anterior margin cut out, covering partly 
of antennal insertion; vertex areas each diverging to form 
rather triangle shape of eyes. Antennae 11-segmented, 
relatively short and thick, 1.2 times as long as head and 
1.5 times as long as pronotum; left antenna fully visible 
and observable, whereas right one partially appressed 
with only 7 last antennomeres clearly visible; first two 
antennomeres each slightly transverse, rounded, similar 
in shape and size, with visible part of first antennomere 
1.6 times as wide as its length, of second 1.3 times; 3rd to 
11th antennomeres forming flagellum with somewhat fusi-
form club; 3rd antennomere 1.25 times wider than second, 
its length almost equal to its width, next two antennom-
eres approximately equal to it in width, fourth 1.5 times 
wider than its length, fifth 2 times wider than its length, 
sixth 1.1 times narrower than 5th, 1.3 times wider than its 
length, its width slightly decreasing towards apex, sev-
enth 1.14 times narrower than sixth and 1.17 times wider 
its length, 8th approximately equal in length and width, 
1.14 times narrower than 7th, 9th almost same width, 1.17 
times wider than its length, 10th 1.1 times narrower than 
9th, 1.17 times as long as wide, 11th cone-shaped, pointed, 
1.18 times narrower than 10th and 2 times as long as wide. 
Mouthparts partially visible. Clypeus transverse. Mandi-
bles small, inconspicuous. Maxillary palpus with at least 
7 short branched appendages (i.e., maxillary palporgan 
sensu Wheeler 1986), each slightly to moderately longer 
than penultimate maxillary palpomere.

Pronotum short, without maculation, anterior margin 
rounded; complete longitudinal groove along midline 
present, but with interruption just behind middle of fur-
row (see Fig. 4A, C, ipf). Mesoscutellum relatively nar-
row, details not visible.

Mid- and hindlegs somewhat long, slender; forelegs 
rather short, robust, moderately thickened, profemora, 
protibiae, and protarsi approximately equal in length; 
protibiae without spur, mesotibiae and metatibiae each 
with one spur (indistinct on mesotibia); procoxae thick, 
robust, more or less cylindrical; protibiae robust, 4 times 
as long as wide, protarsi 1.1 times as long as protib-
iae, 1.35 times as long as pronotum; mesofemora 0.38 
times narrower than profemora; mid- and hindlegs long 
and thin; mesotibiae and metatibia 1.1 times longer than 
pronotum and 1.8 times as long as protibiae; metacoxae 
strongly projecting posteriorly, metatibiae feebly curved 
externally. Tarsi 5-segmented, metatarsi slightly longer 
than metatibiae; protarsi with 1st and 5th protarsomeres 
very long, 2nd and 3rd short and inconspicuous, approxi-
mately equal in length, 4th protarsomere shorter than each 
of them; meso- and metatarsi with first segments longest, 
second ones about 2.3 times shorter than them, 3rd and 
5th segments slightly shorter than 2nd, 4th about 1.8 times 
shorter than 3rd. Claws simple, widely separated.

Elytra short, 2.45 times as long as pronotum, and 3.4 
times as long as its maximum width, each nearly subpar-
allel sided, exposing most part of abdomen; outer ely-
tral margins gently arcuate each with very shallow me-
dian emargination (Fig. 4D, eoe), whereas inner margin 

Figure 1. †Raractocetus sverlilo sp. nov., female, holotype, 
SIZK L-814. A. General habitus, dorsolateral view; B. General 
habitus, ventrolateral view. Scale bars: 1.0 mm.
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straight, not extending beyond metacoxae; surface cov-
ered with dense, short obliquely protruding pubescence.

Hindwings fully developed, entire, 2.7 times as long as 
elytra; their apices not covering last two visible abdomi-
nal tergites; venation with details remaining unclear, but 
with visible veins of C-Sc-R, radial-medial (r-m), medial 
and cubital veins, and part of anal veins. Metaventrite dis-
tinctly elongate.

Abdomen narrowly elongate, nearly subparallel-sided, 
weakly tapering posteriorly, uniformly bent dorsally as 
preserved; abdominal segments II–VII visible. Abdominal 
segment VIII and ovipositor partially protruding. Styli ex-
posed, weakly clavate, their apices with sparse long bristles.

Male unknown.
Comparison. †Raractocetus sverlilo Nazarenko, 

Perkovsky & Yamamoto, sp. nov. can be assigned to 
Atractocerinae based on the markedly reduced brachel-
ytrous elytra with largely exposed hindwings, large bulg-
ing eyes, and distinctly modified maxillary palporgan 
in the female (Paulus 2004; Yamamoto 2019). The new 
fossil species is placed in the genus Raractocetus by hav-
ing a rather vertical head, which is slightly wider than 
the pronotum, and large and subcontiguous eyes in the 
frontal view (Kurosawa 1985; Paulus 2004). This new 
species is similar to described fossil representatives of 
the genus from Eocene Baltic amber and mid-Cretaceous 
Burmese (Kachin) amber based on the strongly project-
ing metacoxae, length and shape of the pronotum, elytral 
shape, wing venation, antennal details and appendages 
of the maxillary palps of the female (Yamamoto 2019), 
and possibly its smaller body size as well. Interestingly, 
†R. sverlilo sp. nov. has a much smaller body (ca. 7.1 
mm) than recent atractocerine species (less than half in 
body length, see Lawrence 2020), but it is similar in size 
to the mid-Cretaceous species †R. fossilis Yamamoto, 
2019 (ca. 7.6 mm). Nevertheless, the individual size of 
adult ship-timber beetles may depend of larval feeding 

and therefore, the reason for such the small sizes in the 
fossil lymexylid species are still unclear. More study is 
needed to discuss the possible miniaturization phenom-
enon as seen in the extinct ship-timber beetles. The new 
species differs from the three extinct species currently 
assigned to Raractocetus mainly by the pronotal and ely-
tral shapes, together with the structures of a longitudinal 
furrow along midline of the pronotal disc. It is readily 
distinguished from †R. balticus Yamamoto, 2019 from 
Baltic amber, by its markedly smaller body (†R. balticus, 
ca. 11.1 mm body length), the presence of the interruption 
on the pronotal furrow (see Fig. 4A, C, ipf vs. †R. balticus 
in Fig. 4B), non-linear (i.e., shallowly emarginate) outer 
margins of the elytra (Fig. 4D, eoe) and possibly by seem-
ingly thicker antennae. Furthermore, †R. sverlilo sp. nov. 
is distinguished from †R. extinctus Yamamoto, 2019 and 
†R. fossilis from Kachin amber by having a smaller body 
size (†R. extinctus ca. 13.4 mm body length), simple col-
oration without any types of maculation, rounded anterior 
margin of the pronotum, more conspicuous and deeper 
longitudinal pronotal furrow, the presence and straight 
elytral inner edges with their different shapes of elytral 
emargination along outer margins of elytra, additionally 
by seemingly thicker antennae and protibiae.

Discussion

Here, we described the first lymexylid beetle from the 
Ukrainian Rovno amber. Our discovery of the atracto-
cerine genus Raractocetus in Rovno amber suggests 
a potentially widespread distribution of this genus in 
the late Eocene in Europe, as previously suggested by 
Yamamoto (2019) based on †R. balticus from Baltic 
amber. The only two recent species of Raractocetus 
are distributed in the Oriental Region and Australia 
respectively (Lawrence 2020). The entire subfamily 

Figure 2. †Raractocetus sverlilo sp. nov., female, holotype, SIZK L-814: forebody, dorsolateral view. Scale bar: 0.5 mm.
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Atractocerinae is represented now in Europe by the sin-
gle species Urtea graeca Paulus, 2004 from Greece only 
(Paulus 2004). Hence, finding Raractocetus in Europe-
an ambers is of great significance when considering the 
paleobiogeography of the genus and subfamily. Extant 
Raractocetus feed on both living (Lawrence 2020) and 

dead trees. In addition, a scraptiid syninclusion may in-
dicate that the new species possibly fed on dead trees 
because nearly all the members of Scraptiidae develop 
in dead wood. Numerous scraptiid larvae in Rovno am-
ber (V. K. Odnosum, Kiev, pers. com.) were also found 
together in the same amber with larvae and adults of the 

Figure 3. †Raractocetus sverlilo sp. nov., female, holotype, SIZK L-814. A. Head and prothorax, dorsoventral view; B. Maxillary 
palporgan with branches; C. Pronotum and left elytron, dorsolateral view; D. Metaventrite and legs, ventrolateral view; E. Abdo-
men in posterior half, ventrolateral view; F. Abdominal terminalia with styli, lateral view. Scale bars: 0.5 mm (A, C); 0.1 mm (B); 
1.0 mm (D–F). Abbreviation: r-m, radial-medial vein.
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wood-boring Micromalthidae beetle, Micromalthus pri-
abonicus Perkovsky, 2016 (Perkovsky 2016b).

The Oriental species of Raractocetus occurs in tropical 
India, Sri Lanka, Myanmar, Thailand, Sumatra, Java, Su-
lawesi, Sarawak and the Philippines (Wheeler 1986 and 
references therein) and in subtropical Taiwan (Kurosawa 
1985); it was reported to feed on the oriental plants Bu-
chanania latifolia Roxb. (Anacardiaceae) and Diptero-
carpus zeylanicus Thwaites (Dipterocarpaceae) (Wheeler 
1986 and references therein). Australian species feeds in 
Western Australia on the several myrtaceous trees, most-
ly Eucalyptus (Clarke 1925; Lawrence 2020) and was 
most important pest for commercial timber there (Clarke 
1925). All localities of Australian species (Lawrence 
2020) have a cold month mean temperature (CMMT) 
higher than 11 °C, except the Australian Capital Territory 
and a nearby (70 km) locality in New South Wales with 
a CMMT = 5.5 °C and a single locality in South Aus-
tralia with a CMMT = 7.4 °C. The Baltic amber forest 
is thought to have grown in a climate with mild winters 
(Archibald and Farrell 2003), although extant Holarctic 
genera prevail in its entomofauna (Perkovsky 2017b; 
Radchenko and Perkovsky 2021 and references therein). 
As the CMMT was lower than 5.5 °C, this might account 

for Baltic amber Raractocetus being so rare; for compar-
ison, in Arnaia (Chalkidiki, Greece), where the holotype 
of Urtea graeca was found, the CMMT is 5 °C, and still 
only the holotype of this species has been reported. The 
climate of the Rovno amber forest was warmer than that 
of the Baltic (Perkovsky 2017b, 2018; Mänd et al. 2018), 
and therefore, it could be possible to speculate that Rar-
actocetus as well as many other thermophilic beetles, e. 
g. Smicripidae (Kupryjanowicz et al. 2019), should have 
been more common in the amber-producing forest but 
more evidence is needed to assess this hypothesis.

The morphology of †R. sverlilo sp. nov. generally 
agrees well with the three fossil Raractocetus species 
from Baltic and Kachin amber, more than with the extant 
species, which have different geographical and geologi-
cal backgrounds. For example, they share similar struc-
tures in the metacoxae and its inner areas strongly project 
posteriorly (Fig. 3D). In most primitive Atractocerinae, 
the metacoxae project very strongly posteriorly (see also 
Paulus 2004), such as in the fossils Cratoatractocerus 
(Wolf-Schwenninger 2011) and Vetatractocerus (Yama-
moto 2019) and the extant Urtea Paulus, Fuscicornis 
Philippi (Chile) and Leptonetron Lawrence (Tasmania, in 
continental Australia outside of Victoria and New South 

Figure 4. Morphological comparison of two Eocene Raractocetus species. †Raractocetus sverlilo sp. nov., female, holotype, 
SIZK L-814 (A, C, D) and †R. balticus in Eocene Baltic amber, female, holotype, FMNHINS-3965991 (B). A. Head, pronotum 
and mesoscutellum, dorsolateral view; B. Head, pronotum and mesoscutellum, dorsal view; C. Head and pronotum, frontal view; 
D. Elytron, dorsolateral view. Scale bars: 0.5 mm (A–D). Abbreviations: eoe, shallow median emargination along outer elytral 
margin; ipf, interrupted longitudinal furrow on pronotum.
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Wales known only from Brisbane (Queensland) and Pem-
berton in extreme southwestern Western Australia). The 
very strongly projecting metacoxae in Cenozoic Atracto-
cerinae correlate with seasonal subtropical and even tem-
perate climate and importance of the shorter pupal stage. 
This stimulates premature eclosion of adult that in turn 
results in imaginal juvenilization which is accompanied 
with elongation of metacoxae in Polyphaga (Tikhomiro-
va 1991). A pair of elytra of Eocene species also remark-
ably reduced as in the extant species (also a possible re-
sult of juvenalization, as a retention of pupal short elytra, 
cf Tikhomirova 1991: fig. 10, 9), and the elytra shows 
species-specific variation in shape and size (Yamamoto 
2019; this study). Compared to the Kachin amber taxa, 
the specimens from European ambers lack distinct col-
ored markings, maculation, or patterns on the head, pro-
notum, and elytra (Yamamoto 2019; this study). Of note, 
such color patterns appear to play a role in the mimicry 
of various Hymenoptera, particularly certain nocturnal 
wasps (Kurosawa 1985). If correct, then the ecologi-
cal and behavioral strategies of species from European 
and Kachin ambers might differ. Such color patterns are 
sometimes not preserved in fossils or even appeared as 
artefact. Nevertheless, it is noteworthy to mention here 
that Eocene species had no evident color pattern as seen 
in the Myanmar amber fossils (Yamamoto 2019; this 
study). The discovery of †R. sverlilo sp. nov. opens a new 
window on the paleobiogeography and paleoecology of 
lymexylid beetles.

Data availability

The sole fossil material (holotype) of †Raractoce-
tus sverlilo sp. nov. described in the paper is deposited 
in the I.I. Schmalhausen Institute of Zoology, National 
Academy of Sciences of Ukraine, Kiev, Ukraine (SIZK). 
The remaining material of the other three fossil species 
of Raractocetus are deposited in the insect collection of 
the Gantz Family Collections Center, Field Museum of 
Natural History (FMNH), Chicago, IL, USA. All data are 
included in the description. Higher-resolution images are 
also available through the Zenodo repository (https://doi.
org/10.5281/zenodo.5913279).

Author contributions

SY and EEP designed the study. SY, EEP and VYN 
identified and described the specimen. SY and VYN 
produced the photos. SY edited and assembled the fig-
ures. SY, VYN, DVV and EEP prepared the paper and 
contributed to the editing.

Competing interests

The authors declare that they have no conflict of interest.

Financial support
This research has been supported by the Grant-in-Aid for 
JSPS Fellows given to SY (20J00159) from the Japan So-
ciety for the Promotion of Science (JSPS), Tokyo, Japan.

Acknowledgements

EEP thanks Alexandr P. Rasnitsyn (Borissiak Paleonto-
logical Institute RAS, Moscow, Russia) and Kirill V. Ma-
karov (Moscow State Pedagogical University, Moscow, 
Russia) for discussion and Lynne G. Forster (University of 
Tasmania, Hobart, Australia) for providing literature. We 
also thank Nikolai R. Khomich for his help in obtaining 
the specimen. SY thanks John F. Lawrence for providing 
literature. We are grateful to Vitalii I. Alekseev and two 
anonymous reviewers for their helpful comments and sug-
gestions regarding an earlier version of this manuscript.

References

Anisyutkin LN, Perkovsky EE (2021) Periplaneta (?) perialla sp. nov., 
a cockroach larva of the subfamily Blattinae (Dictyoptera, Blattidae) 
from Rovno amber. Paleontological Journal 55: 294–300. https://
doi.org/10.1134/S0031030121030047

Archibald SB, Farrell BD (2003) Wheeler’s dilemma. Acta Zoologica 
Cracoviensia 46: 17–23.

Batra LR, Francke-Grosmann H (1961) Contributions to our knowl-
edge of ambrosia fungi. I. Ascoidea hylecoeti sp. nov. (Asco-
mycetes). American Journal of Botany 48: 453–456. https://doi.
org/10.1002/j.1537-2197.1961.tb11668.x

Bouchard P, Bousquet Y, Davies AE, Alonso-Zarazaga MA, Lawrence 
JF, Lyal CHC, Newton AF, Reid CAM, Schmitt M, Ślipiński SA, 
Smith AB (2011) Family-group names in Coleoptera (Insecta). Zoo-
Keys 88: 1–972. https://doi.org/10.3897/zookeys.88.807

Bukejs A, Háva J, Alekseev VI (2020) A new fossil species of Attagenus 
Latreille (Coleoptera: Dermestidae) in Rovno and Baltic ambers, 
with a brief review of known fossil beetles from the Rovno amber 
Lagerstätte. Fossil Record 23: 95–104. https://doi.org/10.5194/fr-
23-95-2020

Casari SA, Albertoni FF (2013) First instar larva of Atractocerus brasil-
iensis (Lepeletier & Audinet-Serville, 1825) (Lymexylidae, Atrac-
tocerinae). Papeis Avulsos de Zoologia (São Paulo) 53: 359–372. 
https://doi.org/10.1590/S0031-10492013002700001

Chen X-Y (2019) A new genus and species of Lymexylidae (Insecta: 
Coleoptera) from mid-Cretaceous amber of northern Myanmar. 
Paleontological Journal 53: 1203–1205. https://doi.org/10.1134/
S003103011911008X

Chen X-Y, Zhang H-C (2020) A new fossil record of Lymexylidae (In-
secta: Coleoptera) from mid-Cretaceous amber of northern Myanmar. 
Zootaxa 4878: 195–200. https://doi.org/10.11646/zootaxa.4878.1.11

Clark J (1925) Forests pests. The Pin-hole borer (Atractocerus Kreu-
slerae Pasc.). Journal of the Department of Agriculture of Western 
Australia 2: 138–142.

Colombo WD, Gobbi FT, Perkovsky, EE, Azevedo CO (2021a) Syn-
opsis of the fossil Pristocerinae (Hymenoptera, Bethylidae), with 

https://doi.org/10.5281/zenodo.5913279
https://doi.org/10.5281/zenodo.5913279
https://doi.org/10.1134/S0031030121030047
https://doi.org/10.1134/S0031030121030047
https://doi.org/10.1002/j.1537-2197.1961.tb11668.x
https://doi.org/10.1002/j.1537-2197.1961.tb11668.x
https://doi.org/10.3897/zookeys.88.807
https://doi.org/10.5194/fr-23-95-2020
https://doi.org/10.5194/fr-23-95-2020
https://doi.org/10.1590/S0031-10492013002700001
https://doi.org/10.1134/S003103011911008X
https://doi.org/10.1134/S003103011911008X
https://doi.org/10.11646/zootaxa.4878.1.11


fr.pensoft.net

Shûhei Yamamoto et al.: New Lymexylidae beetle species from Rovno amber72

description of two new genera and six species from Burmese, 
Taimyr, Baltic and Rovno ambers. Historical Biology 33: 1736–
1752. https://doi.org/10.1080/08912963.2020.1733551

Colombo WD, Perkovsky EE, Vasilenko DV (2021c) The first sclero-
dermine flat wasp (Hymenoptera: Bethylidae) from the upper Eo-
cene Rovno amber, Ukraine. Alcheringa: An Australasian Journal of 
Palaeontology 45: 429–434. https://doi.org/10.1080/03115518.2021
.2006311

Colombo WD, Perkovsky EE, Waichert C, Azevedo CO (2021b) Syn-
opsis of the fossil flat wasps Epyrinae (Hymenoptera, Bethylidae), 
with description of three new genera and 10 new species. Journal of 
Systematic Palaeontology 19: 39–89. https://doi.org/10.1080/14772
019.2021.1882593

Cuccodoro G (2007) Family Lymexylidae Fleming, 1821. In: Löbl I, 
Smetana A (Eds) Catalogue of Palaearctic Coleoptera. Vol. 4. Elat-
eroidea–Derodontoidea–Bostrichoidea–Lymexyloidea–Cleroidea–
Cucujoidea. Apollo Books, Stenstrup, Denmark, 362–363.

Giłka W, Harbach RE, Perkovsky EE (2021) Mosquitoes (Diptera: Cu-
licidae) in Eocene amber from the Rovno region, Ukraine. Zootaxa 
5016: 257–270. https://doi.org/10.11646/zootaxa.5016.2.6

Heer O (1865) Die Urwelt der Schweiz. Friedrich Schulthess, Zürich, 
622 pp.

Jałoszyński P, Perkovsky EE (2019) The Mastigitae genus †Baltostigus 
in Upper Eocene Rovno amber (Coleoptera: Staphylinidae: Scyd-
maeninae). Zootaxa 4661: 594–600. https://doi.org/10.11646/zoot-
axa.4661.3.12

Jałoszyński P, Perkovsky EE (2021) A new bizarre species of Euco-
nnus (Cladoconnus) in Upper Eocene Rovno amber (Coleoptera: 
Staphylinidae: Scydmaeninae). Zootaxa 5004: 395–400. https://doi.
org/10.11646/zootaxa.5004.2.8

Khaustov AA, Vorontsov DD, Perkovsky EE, Lindquist EE (2021a) Re-
view of fossil heterostigmatic mites (Acari: Heterostigmata) from 
late Eocene Rovno Amber. I. Families Tarsocheylidae, Dolichocy-
bidae and Acarophenacidae. Systematic & Applied Acarology 26: 
33–61. https://doi.org/10.11158/saa.26.1.3

Khaustov AA, Vorontsov DD, Perkovsky EE, Klimov PB (2021b) First 
fossil record of mite family Barbutiidae (Acari: Raphignathoidea) 
from late Eocene Rovno Amber, with a replacement name Hop-
locheylus neosimilis nomen novum (Tarsocheylidae). Systemat-
ic & Applied Acarology 26: 973–980. https://doi.org/10.11158/
saa.26.5.12

Kirejtshuk AG (2008) A new genus and species of timber beetle (Cole-
optera: Lymexylidae) from the Baltic amber. Paleontological Jour-
nal 42: 63–65. https://doi.org/10.1007/s11492-008-1010-2

Kirichenko-Babko M, Perkovsky EE, Vasilenko DV (2021) A new ge-
nus and species of Lebiini (Coleoptera: Carabidae) from late Eocene 
Rovno amber. Historical Biology, 1–7. https://doi.org/10.1080/0891
2963.2021.1924701

Kirichenko-Babko M, Perkovsky EE, Vasilenko DV (2022) †Antephi-
lorhizus zerovae sp. nov. (Carabidae: Lebiini), the second ground 
beetle species from Rovno amber. Historical Biology, 1–6. https://
doi.org/10.1080/08912963.2021.2018686

Kirkendall LR, Biedermann PHW, Jordal BH (2015) Evolution and di-
versity of bark and ambrosia beetles. In: Vega FE, Hofstetter RW 
(Eds) Bark Beetles: Biology and Ecology of Native and Invasive 
Species. Academic Press, London, 85–156. https://doi.org/10.1016/
B978-0-12-417156-5.00003-4

Kupryjanowicz J, Lyubarsky GY, Perkovsky EE (2019) A new species 
of the family Smicripidae (Coleoptera: Cucujoidea) from Rovno am-
ber. Paleontological Journal 53: 165–171. https://doi.org/10.1134/
S0031030119020059

Kupryjanowicz J, Lyubarsky GY, Perkovsky EE (2021) Heterhelus 
buzina sp.n. (Coleoptera: Kateretidae) from Rovno amber: the first 
proxy for Sambucus in the Eocene of Eastern Europe. Invertebrate 
Zoology 18: 16–24. https://doi.org/10.15298/invertzool.18.1.02

Kurosawa Y (1985) Revisional notes on the family Lymexylonidae (Co-
leoptera) in Eastern and Southeastern Asia. Bulletin of the National 
Science Museum – Series A, Zoology 11: 109–119.

Lawrence JF (2010) 8. Lymexloidae Fleming, 1821. In: Leschen 
RAB, Beutel RG, Lawrence JF (Eds) Handbook of Zoology. Ar-
thropoda: Insecta. Coleoptera. Beetles. Vol. 2: Morphology and 
systematics (Elateroidea, Bostrichiformia, Cucujiformia par-
tim). Walter de Gruyter, Berlin, Germany, 229–235. https://doi.
org/10.1515/9783110911213.229

Lawrence JF (2020) The Australian Lymexylidae (Coleoptera: Tene-
rionoidea) with one new genus and two genera new to Australia. 
Zootaxa 4895: 211–238. https://doi.org/10.11646/zootaxa.4895.2.3

Legalov AA, Nazarenko VY, Perkovsky EE (2019) New weevils (Cole-
optera: Curculionidae) from the Rovno amber. Paleontological Jour-
nal 53: 1045–1059. https://doi.org/10.1134/S0031030119100101

Legalov AA, Nazarenko VY, Perkovsky EE (2021a) A new species of 
the genus Glaesotropis Gratshev and Zherikhin, 1995 (Coleoptera, 
Anthribidae) from Rovno amber. Fossil Record 24: 1–7. https://doi.
org/10.5194/fr-24-1-2021

Legalov AA, Nazarenko VY, Vasilenko DV, Perkovsky EE (2021b) 
Ceutorhynchus Germar (Coleoptera, Curculionidae) as proxy for 
Eocene core Brassicaceae: first record of the genus from Rov-
no amber. Journal of Paleontology, 1–8. https://doi.org/10.1017/
jpa.2021.82

Lyubarsky GY, Perkovsky EE (2020) First Rovno amber species of the 
genus Telmatophilus (Coleoptera: Clavicornia: Cryptophagidae) 
from Veselukha floodplain. Invertebrate Zoology 17: 25–35. https://
doi.org/10.15298/invertzool.17.1.03

Lyubarsky GY, Perkovsky EE (2021) New findings of Cryptophagidae 
(Coleoptera: Clavicornia) from Baltic amber in the unbiased collec-
tion of the Paleontological Institute of RAS. Russian Entomological 
Journal 30: 282–287. https://doi.org/10.15298/rusentj.30.3.05

Makarkin VN, Perkovsky EE (2020) A new species of Proneuronema 
(Neuroptera, Hemerobiidae) from the late Eocene Rovno amber. 
Zootaxa 4718: 292–300. https://doi.org/10.11646/zootaxa.4718.2.11

Mamontov YS, Atwood JJ, Perkovsky EE, Ignatov MS (2020) He-
patics from Rovno amber (Ukraine): Frullania pycnoclada and 
a new species, F. vanae. Bryologist 123: 421–430. https://doi.
org/10.1639/0007-2745-123.3.421

Mänd K, Muehlenbachs K, McKellar RC, Wolfe AP, Konhauser KO 
(2018) Distinct origins for Rovno and Baltic ambers: evidence from 
carbon and hydrogen stable isotopes. Palaeogeography, Palaeocli-
matology, Palaeoecology 505: 265–273. https://doi.org/10.1016/j.
palaeo.2018.06.004

Martynova KV, Perkovsky EE, Olmi M, Vasilenko DV (2019) New 
records of Upper Eocene chrysidoid wasps (Hymenoptera: Chry-
sidoidea) from basins of Styr and Stokhod rivers (Rovno amber). 
Paleontological Journal 53: 998–1023. https://doi.org/10.1134/
S0031030119100125

https://doi.org/10.1080/08912963.2020.1733551
https://doi.org/10.1080/03115518.2021.2006311
https://doi.org/10.1080/03115518.2021.2006311
https://doi.org/10.1080/14772019.2021.1882593
https://doi.org/10.1080/14772019.2021.1882593
https://doi.org/10.11646/zootaxa.5016.2.6
https://doi.org/10.11646/zootaxa.4661.3.12
https://doi.org/10.11646/zootaxa.4661.3.12
https://doi.org/10.11646/zootaxa.5004.2.8
https://doi.org/10.11646/zootaxa.5004.2.8
https://doi.org/10.11158/saa.26.1.3
https://doi.org/10.11158/saa.26.5.12
https://doi.org/10.11158/saa.26.5.12
https://doi.org/10.1007/s11492-008-1010-2
https://doi.org/10.1080/08912963.2021.1924701
https://doi.org/10.1080/08912963.2021.1924701
https://doi.org/10.1080/08912963.2021.2018686
https://doi.org/10.1080/08912963.2021.2018686
https://doi.org/10.1016/B978-0-12-417156-5.00003-4
https://doi.org/10.1016/B978-0-12-417156-5.00003-4
https://doi.org/10.1134/S0031030119020059
https://doi.org/10.1134/S0031030119020059
https://doi.org/10.15298/invertzool.18.1.02
https://doi.org/10.1515/9783110911213.229
https://doi.org/10.1515/9783110911213.229
https://doi.org/10.11646/zootaxa.4895.2.3
https://doi.org/10.1134/S0031030119100101
https://doi.org/10.5194/fr-24-1-2021
https://doi.org/10.5194/fr-24-1-2021
https://doi.org/10.1017/jpa.2021.82
https://doi.org/10.1017/jpa.2021.82
https://doi.org/10.15298/invertzool.17.1.03
https://doi.org/10.15298/invertzool.17.1.03
https://doi.org/10.15298/rusentj.30.3.05
https://doi.org/10.11646/zootaxa.4718.2.11
https://doi.org/10.1639/0007-2745-123.3.421
https://doi.org/10.1639/0007-2745-123.3.421
https://doi.org/10.1016/j.palaeo.2018.06.004
https://doi.org/10.1016/j.palaeo.2018.06.004
https://doi.org/10.1134/S0031030119100125
https://doi.org/10.1134/S0031030119100125


Fossil Record 25 (1) 2022, 65–74

fr.pensoft.net

73

Matalin AV, Perkovsky EE, Vasilenko DV (2021) First record of ti-
ger beetles (Coleoptera, Cicindelidae) from Rovno amber with the 
description of a new genus and species. Zootaxa 5016: 243–256. 
https://doi.org/10.11646/zootaxa.5016.2.5

Melnitsky SI, Ivanov VD, Perkovsky ЕE (2021a) A new species of Plec-
trocnemia (Trichoptera: Polycentropodidae) from Rovno amber. 
Zootaxa 5006: 106–109. https://doi.org/10.11646/zootaxa.5016.2.5

Melnitsky SI, Ivanov VD, Perkovsky ЕE (2021b) A new species of the 
fossil genus Electrotrichia (Insecta: Trichoptera: Hydroptilidae) 
from Rovno amber (Zhytomyr region, Olevsk locality). Palaeoen-
tomology 4: 421–424. https://doi.org/10.11646/palaeoentomolo-
gy.4.5.4

Melnitsky SI, Ivanov VD, Perkovsky ЕE (2021c) A new species of 
the genus Holocentropus (Trichoptera: Polycentropodidae) from 
Rovno amber. Zoosystematica Rossica 30: 298–302. https://doi.
org/10.31610/zsr/2021.30.2.298

Mitov PG, Perkovsky EE, Dunlop JA (2021) Harvestmen (Arachnida: 
Opiliones) in Eocene Rovno amber (Ukraine). Zootaxa 4984: 43–
72. https://doi.org/10.11646/zootaxa.4984.1.6

Nazarenko VY, Perkovsky EE, Vasilenko DV (2020) New genus 
and species of Lymexylidae (Coleoptera) from Baltic amber. Pa-
leontological Journal 54: 1395–1399. https://doi.org/10.1134/
S0031030120120035

Paulus HF (2004) Urtea graeca nov. gen. et nov. spec., der erste Ver-
treter der tropischen Atractocerinae in Europa sowie eine Beschrei-
bung von Hymaloxylon aspoecki nov. spec. aus Yunnan (China) (Co-
leoptera, Cucujiformia, Lymexylidae, Atractocerinae nov. status). 
Denisia 13: 277–290.

Peris D (2020) Coleoptera in amber from Cretaceous resiniferous for-
ests. Cretaceous Research 113: 104484. https://doi.org/10.1016/j.
cretres.2020.104484

Peris D, Delclòs X, Jordal B (2021) Origin and evolution of fungus 
farming in wood-boring Coleoptera – a palaeontological perspec-
tive. Biological Reviews 96: 2476–2488. https://doi.org/10.1111/
brv.12763

Perkovsky EE (2016a) Tropical and Holarctic ants in Late Eocene am-
bers. Vestnik Zoologii 50: 111–122. https://doi.org/10.1515/vzoo-
2016-0014

Perkovsky EE (2016b) A new species of Micromalthidae (Coleoptera) 
from the Rovno amber: 1. Adult morphology. Paleontological Jour-
nal 50: 293–296. https://doi.org/10.1134/S0031030116030047

Perkovsky EE (2017a) Rovno amber caddisflies (Insecta, Trichoptera) 
from different localities, with information about three new sites. 
Vestnik Zoologii 51: 15–22. https://doi.org/10.1515/vzoo-2017-0003

Perkovsky EE (2017b) Comparison of biting midges of the Early Eo-
cene Cambay amber (India) and Late Eocene European ambers sup-
ports the independent origin of European ambers. Vestnik Zoologii 
51: 275–284. https://doi.org/10.1515/vzoo-2017-0033

Perkovsky EE (2018) Only a half of species of Hymenoptera in Rovno 
amber is common with Baltic amber. Vestnik Zoologii 52: 353–360. 
https://doi.org/10.2478/vzoo-2018-0037

Perkovsky EE, Makarkin VN (2019) A new species of Succinoraphidia 
Aspöck and Aspöck, 2004 (Raphidioptera: Raphidiidae) from the 
late Eocene Rovno amber, with venation characteristics of the genus. 
Zootaxa 4576: 570–580. https://doi.org/10.11646/zootaxa.4576.3.9

Perkovsky EE, Makarkin VN (2020) A new species of Sympherobius 
Banks (Neuroptera: Hemerobiidae) from the late Eocene Rovno 

amber. Palaeoentomology 3: 196–203. https://doi.org/10.11646/pa-
laeoentomology.3.2.9

Perkovsky EE, Nel A (2021) A new Rovno amber termite genus (Isop-
tera, Rhinotermitidae) from Styr River basin. Palaeontologia Elec-
tronica 24: a05. https://doi.org/10.26879/1127

Perkovsky EE, Odnosum VK, Nazarenko VY, Vasilenko DV (2022) 
First record of the genus Cyrtanaspis Emery (Insecta: Coleoptera: 
Scraptiidae) from Baltic amber. Paleontological Journal 56: in press.

Perkovsky EE, Olmi M (2018) Discovery of the first pincer wasp (Hy-
menoptera, Dryinidae) from Rovno amber. Zootaxa 4457: 296–304. 
https://doi.org/10.11646/zootaxa.4457.2.5

Perkovsky EE, Olmi M, Vasilenko DV, Capradossi L, Guglielmino A 
(2020) The first species of Bocchus Ashmead (Hymenoptera: Dryin-
idae) from Upper Eocene Rovno amber: B. schmalhauseni sp. nov. 
Zootaxa 4819: 544–556. https://doi.org/10.11646/zootaxa.4819.3.6

Perkovsky EE, Rasnitsyn AP, Vlaskin AP, Taraschuk MV (2007) A com-
parative analysis of the Baltic and Rovno amber arthropod faunas: 
representative samples. African Invertebrates 48: 229–245.

Perkovsky EE, Zosimovich VY, Vlaskin AP (2010) Chapter 7: Rovno 
amber. In: Penney D (Ed.) Biodiversity of fossils in amber from the 
major world deposits. Siri Scientific Press, Manchester, 116–136.

Radchenko AG, Perkovsky EE (2018) First record of fossil ant species 
Eocenomyrma rugosostriata (Mayr) (Hymenoptera: Formicidae) 
from the Rovno amber. Russian Entomological Journal 27: 285–
288. https://doi.org/10.15298/rusentj.27.3.08

Radchenko AG, Perkovsky EE (2020) New finds of the fossil ant ge-
nus Prionomyrmex Mayr (Hymenoptera, Formicidae, Myrmeciinae) 
from Late Eocene European ambers. Paleontological Journal 54: 
617–626. https://doi.org/10.1134/S0031030120060088

Radchenko AG, Perkovsky EE (2021) Wheeler’s dilemma revisited: 
first Oecophylla-Lasius syninclusion and other ants syninclusions in 
the Bitterfeld amber (late Eocene). Invertebrate Zoology 18: 47–65. 
https://doi.org/10.15298/invertzool.18.1.02

Radchenko AG, Perkovsky EE, Vasilenko DV (2021) Formica spe-
cies (Hymenoptera, Formicidae, Formicinae) in late Eocene Rovno 
amber. Journal of Hymenoptera Research 82: 237–251. https://doi.
org/10.3897/jhr.82.64599

Simutnik SA, Perkovsky EE, Vasilenko DV (2020) First record of Lep-
toomus janzeni Gibson (Hymenoptera, Chalcidoidea) from Rovno 
amber. Journal of Hymenoptera Research 80: 137–145. https://doi.
org/10.3897/jhr.80.58882

Simutnik SA, Perkovsky EE, Khomych MR, Vasilenko DV (2021) First 
record of the Sulia glaesaria Simutnik, 2015 (Hymenoptera, Chal-
cidoidea, Encyrtidae) from Rovno amber. Journal of Hymenoptera 
Research 88: 85–102. https://doi.org/10.3897/jhr.88.75941

Sokoloff DD, Ignatov MS, Remizowa MV, Nuraliev MS, Blagoderov V, 
Garbout A, Perkovsky EE (2018) A male flower of Prunus s. l. (Ro-
saceae) from Eocene Rovno amber (Ukraine). Journal of Plant Re-
search 131: 925–943. https://doi.org/10.1007/s10265-018-1057-2

Telnov D, Perkovsky EE, Vasilenko DV, Yamamoto S (2021) The first 
fossil Coleoptera record from the Volyn Region, Ukraine, with 
description of a new Glesoconomorphus (Coleoptera, Mycteri-
dae) in syninclusion with Winterschmidtiidae (Acari) and a key 
to species. ZooKeys 1068: 189–201. https://doi.org/10.3897/zook-
eys.1068.75391

Tikhomirova AL (1991) Ontogeny transformation as a mechanism of 
the insect evolution. Nauka, Moscow, 168 pp. [in Russian]

https://doi.org/10.11646/zootaxa.5016.2.5
https://doi.org/10.11646/zootaxa.5016.2.5
https://doi.org/10.11646/palaeoentomology.4.5.4
https://doi.org/10.11646/palaeoentomology.4.5.4
https://doi.org/10.31610/zsr/2021.30.2.298
https://doi.org/10.31610/zsr/2021.30.2.298
https://doi.org/10.11646/zootaxa.4984.1.6
https://doi.org/10.1134/S0031030120120035
https://doi.org/10.1134/S0031030120120035
https://doi.org/10.1016/j.cretres.2020.104484
https://doi.org/10.1016/j.cretres.2020.104484
https://doi.org/10.1111/brv.12763
https://doi.org/10.1111/brv.12763
https://doi.org/10.1515/vzoo-2016-0014
https://doi.org/10.1515/vzoo-2016-0014
https://doi.org/10.1134/S0031030116030047
https://doi.org/10.1515/vzoo-2017-0003
https://doi.org/10.1515/vzoo-2017-0033
https://doi.org/10.2478/vzoo-2018-0037
https://doi.org/10.11646/zootaxa.4576.3.9
https://doi.org/10.11646/palaeoentomology.3.2.9
https://doi.org/10.11646/palaeoentomology.3.2.9
https://doi.org/10.26879/1127
https://doi.org/10.11646/zootaxa.4457.2.5
https://doi.org/10.11646/zootaxa.4819.3.6
https://doi.org/10.15298/rusentj.27.3.08
https://doi.org/10.1134/S0031030120060088
https://doi.org/10.15298/invertzool.18.1.02
https://doi.org/10.3897/jhr.82.64599
https://doi.org/10.3897/jhr.82.64599
https://doi.org/10.3897/jhr.80.58882
https://doi.org/10.3897/jhr.80.58882
https://doi.org/10.3897/jhr.88.75941
https://doi.org/10.1007/s10265-018-1057-2
https://doi.org/10.3897/zookeys.1068.75391
https://doi.org/10.3897/zookeys.1068.75391


fr.pensoft.net

Shûhei Yamamoto et al.: New Lymexylidae beetle species from Rovno amber74

Toki W (2021) A single case study of mycetangia-associated fungi and 
their abilities to assimilate wood-associated carbon sources in the 
ship timber beetle Elateroides flabellicornis (Coleoptera: Lymex-
ylidae) in Japan. Symbiosis 83: 173–181. https://doi.org/10.1007/
s13199-021-00745-9

Tshernyshev SE, Perkovsky EE (2021) Protomauroania mikhailovi – a 
new species of malachite beetles (Coleoptera, Dasytidae) in Rov-
no amber. Zootaxa 5006: 189–194. https://doi.org/10.11646/zoot-
axa.5006.1.20

Wheeler QD (1986) Revision of the genera of Lymexylidae (Coleop-
tera: Cucujiformia). Bulletin of the American Museum of Natural 
History 183: 113–210.

Wickham HF (1911) Fossil Coleoptera from Florissant, with descrip-
tions of several new species. Bulletin of the American Museum of 
Natural History 30: 53–69.

Wolf-Schwenninger K (2011) The oldest fossil record of Lymexylidae 
(Insecta: Coleoptera) from the Lower Cretaceous Crato Formation 
of Brazil. Insect Systematics & Evolution 42: 205–212. https://doi.
org/10.1163/187631211X578352

Yamamoto S (2019) Fossil evidence of elytra reduction in ship-timber 
beetles. Scientific Reports 9: e4938. https://doi.org/10.1038/s41598-
019-41310-1

Young DK (2002) 71. Lymexylidae Fleming 1821. In: Arnett Jr RH, 
Thomas MC, Skelley PE, Frank HJ (Eds) American Beetles. Vol. 2. Po-
lyphaga: Scarabaeoidea through Curculionoidea. CRC Press, Boca Ra-
ton, FL, USA, 261–262. https://doi.org/10.1201/9781420041231.ch4

Zhang S-Q, Che L-H, Li Y, Liang D, Pang H, Ślipiński A, Zhang P 
(2018) Evolutionary history of Coleoptera revealed by extensive 
sampling of genes and species. Nature Communications 9: e205. 
https://doi.org/10.1038/s41467-017-02644-4

https://doi.org/10.1007/s13199-021-00745-9
https://doi.org/10.1007/s13199-021-00745-9
https://doi.org/10.11646/zootaxa.5006.1.20
https://doi.org/10.11646/zootaxa.5006.1.20
https://doi.org/10.1163/187631211X578352
https://doi.org/10.1163/187631211X578352
https://doi.org/10.1038/s41598-019-41310-1
https://doi.org/10.1038/s41598-019-41310-1
https://doi.org/10.1201/9781420041231.ch4
https://doi.org/10.1038/s41467-017-02644-4

	First fossil species of ship-timber beetles (Coleoptera, Lymexylidae) from Eocene Rovno amber (Ukraine)
	Abstract
	Introduction
	Material and methods
	Systematic paleontology
	†Raractocetus sverlilo Nazarenko, Perkovsky & Yamamoto, sp. nov.

	Discussion
	Data availability
	Author contributions
	Competing interests
	Financial support
	Acknowledgements
	References

