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INTRODUCTION

Cupedidae or reticulated beetles is a small family
within the suborder Archostemata (Beutel et al.
2008; Bouchard et al. 2011) containing nine ex-
tant genera and about 40 species distributed in
South and North America, Africa, Madagascar,
Japan, SE Asia, Australia and Oceania (Neboiss
1984; Hörnschemeyer 2009, 2016). Fossil repre-
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sentatives are most numerous with 19 genera and
67 species known from Mesozoic and Cenozoic
deposits (Kirejtshuk 2020).

The genus Cupes Fabricius, 1801 includes one
extant Nearctic species, Cupes capitatus
Fabricius, 1801, occurring in eastern North
America from south-eastern Ontario (Canada) to
Georgia (USA) (Hörnschemeyer 2016) and 20 fos-
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sil species recorded from different Cenozoic de-
posits (Kirejtshuk 2020). Most diversity of fossil
cupedines has been described from Eocene
(Priabonian-Bartonian) Baltic amber (Kirejtshuk
2005; Kirejtshuk et al. 2016) and from Eocene
(Lutetian) outcrops of Grube Messel Pit (Hessen,
Germany) and Eckefeld Maar (Hessen, Germany)
(Kirejtshuk 2020).

Records of Archostemata are unknown from
Upper Eocene Rovno amber. In the present pa-
per, we provide the first record of Cupedidae from
this Lagerstätte. Female of Cupes groehni
Kirejtshuk, 2005 was examined and illustrated
using X-ray micro-CT.

MATERIAL AND METHODS

The material examined is deposited in the private
collection of Jonas Damzen (Vilnius, Lithuania)
[JDC]. The amber pieces were polished by hand,
allowing improved views of the included speci-
mens, and was not subjected to any supplemen-
tary fixation.

Deposits of Rovno or so-called Ukrainian amber
are situated in the north of the Rovno and
Zhitomir regions within the boundaries of Ukrain-
ian Polesie as well in the south of Belarus (the
Belarus Polesie) (Perkovsky et al. 2003, 2007). The
most productive is the locality near Klesov in
Ukraine, but over outcrops are also known
(Dubrovitsa, Vladimirets etc.) (Perkovsky 2017).
The area where amber-bearing deposits devel-
oped is situated at the periphery of the north-
western part of the Ukrainian Crystalline Shield.
The stratigraphy and age of amber-bearing strata
is described by Perkovsky et al. (2003) in detail.
The relationship between the Rovno and Baltic
amber deposits and subjectiveness of present-
day results of the beetle assemblage research
are briefly discussed in Bukejs et al. (2020).

The X-ray micro-CT (ìCT) observations of speci-
men were conducted at the Daugavpils Univer-
sity, Daugavpils, Latvia using Zeiss Xradia 510
Versa system. Scans were performed with a poly-

chromatic X-ray beam at an energy of 30 kV and
power of 2 W. Sample to detector distance was
set to 22.4 mm and source to sample distance
29.53 mm. Tomographic slices were generated
from 1601 rotation steps through a 360-degree
rotation, using a 4× objective, and exposure time
during each projection was set to 14 seconds.
Variable exposure was set to 2 times at thickest
part of the amber to achieve similar amounts of
photon throughput over whole sample. Acquired
images were binned (2×2×2) giving a voxel size
of 3.8 ìm. Since specimen length was bigger than
the field of view for selected parameters, we car-
ried out image acquisition using automated ver-
tical stitch function for four consecutive scans
with identical scanning parameters. Between
those scans field of view was set to overlap 38 %
of data between adjacent fields of view. Images
were imported into Dragonfly PRO (ver. 2020.1)
software platform for interactive segmentation
and 3D visualization. Prior to the full scan, a 75-
minute warmup scan was conducted with identi-
cal stitch parameters, but with reduced rotational
steps (201) and exposure time was set to 2sec-
onds.

Observations of this specimen were made using
a Nikon SMZ 745T stereomicroscope. The pho-
tographs of specimens were taken using a Canon
70D camera with a macro lens (Canon MPE-65
mm). Extended depth of field at high magnifica-
tions was achieved by combining multiple im-
ages from a range of focal planes using Helicon
Focus v. 6.0.18 software, and the resulting im-
ages were edited to create figures using Adobe
Photoshop CS5.

RESULTS AND DISCUSSION

Suborder Archostemata Kolbe, 1908
Family Cupedidae Laporte, 1836
Subfamily Cupedinae Laporte, 1836
Genus Cupes Fabricius, 1801

Cupes groehni Kirejtshuk, 2005
 (Figs. 1–3)
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Fig. 1. Photomicrographs of Cupes groehni Kirejtshuk, 2005, Rovno amber, JDC 8373 [JDC], habitus:
A – dorsal view; B – ventral view. Scale bar represents 1.0 mm.

Material examined. One specimen with collec-
tion number “JDC 8373” [JDC]; adult, sex female.
A complete beetle included in a transparent, yel-
low amber piece with dimensions of 21 mm × 10
mm and a maximum thickness of 6 mm, preserved
without supplementary fixation. Syninclusions:
a few stellate fagacean trichomes, and numerous
small detritus particle.

Strata. Rovno amber, Upper Eocene.

Locality. Rovno [Rivne] Region (without local-
ity), Ukraine.

Measurements: body length 6.9 mm; head length
1.2 mm; pronotum length 0.8 mm, pronotum maxi-
mum width 1.2 mm; elytra length 4.9 mm, elytra
maximum combined width 1.9 mm.

Cupes groehni was described from Eocene Bal-
tic amber based on five specimens with certain
variability in size and density of scales, shape of
posterior tubercles on head, pronotal width, and
body length (Kirejtshuk 2005). The specimen JDC
8373 is morphologically similar to C. groehni (ac-
cording to Kirejtshuk 2005) and is identified as a
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probable female, showing the sexually dimorphic
characters of wider pronotum, more subcircular
elytral cells and smaller body size.

A check-list of the described Coleoptera from
Rovno amber has been compiled recently (Bukejs
et al. 2020). The importance of studies on the
coleopteran assemblage and a special attention

to the species common to different Eocene am-
bers was discussed and pointed out. Taking into
account the data from recent papers (Bukejs &
Legalov 2020; Sokolov & Perkovsky 2020;
Kupryjanowicz et al. 2021; Legalov et al. 2021)
and our record of Cupes groehni, 62 species of
24 families are reported from Rovno amber (as of
21 May 2021). Nine coleopteran species common

Fig. 2. X-ray micro-CT renderings of Cupes groehni Kirejtshuk, 2005, Rovno amber, JDC 8373 [JDC],
habitus: A – dorsal view; B – ventral view; C – left lateral view; D – right lateral view. Scale bar
represents 1.0 mm.
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to Baltic and Rovno ambers, including the cur-
rent finding, are known. The newly reported speci-
men represents the first documented finding of
the archostematan family Cupedidae in Rovno
amber, as well a small argument confirming the
evident space-time closeness of Baltic and Rovno
amber.
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