~16 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka

UDC 561.4:565.736(470.13)
DOI: http://doi.org/10.17721/1728-2713.95.02

V. Dernov, PhD Student,

E-mail: vitalydernov@gmail.com,

Institute of Geological Sciences of the NAS of Ukraine,
0. Honchar Str., 55-b, Kyiv, 01054, Ukraine

THE EARLIEST INSECT ENDOPHYTIC OVIPOSITION
(EARLY PENNSYLVANIAN, EASTERN UKRAINE)

(MpedcmaeneHo 4YneHoM pedakuyiliHoi Koneaii 0-poM 2eos. Hayk, npogh. B.B. Ozapem)

The world's oldest insect endophytic oviposition from the deposits of the Mospinka Formation (Upper Bashkirian, Lower Pennsylva-
nian) of the Donets Basin is described in the paper. There is little information on Carboniferous endophytic oviposition of insects. The
earliest insect endophytic oviposition specimens are specimens from the Upper Moscovian and the uppermost part of the Gzhelian of
Germany, as well as the uppermost Gzhelian of France and the USA. The endophytic oviposition described in this article is almost 10
million years older than specimens from the Upper Moscovian of Germany.

The studied material was collected on five localities and four stratigraphic levels. The study area is the upper reaches of the Velyka
Kamyanka River (southern part of the Luhansk Region, Ukraine). The rocks with the studied oviposition were formed in shallow marine,
lagoonal and lacustrine environments. Insect damages were noted on leaves of arborescent lycopsids and cordaitaleans, and pterido-
sperm rachises. The above mentioned oviposition belongs to the following damage types sensu Labandeira et al., 2007: DT76, DT100,
DT101 and DT175. The studied oviposition occurs mainly in sediments formed in the environments of a highly watered coastal alluvial-
deltaic lowland with associations of the semi-aquatic sphenopsids (shores of lakes, rivers, and freshened lagoons), predominantly arbo-
rescent lycopsids (swampy areas), as well as pteridosperms on the elevated areas of accumulation plain. The most likely producers of
endophytic oviposition are representatives of Odonatoptera, Palaeodictyopteroidea, and Orthoptera. The new findings substantially sup-

plement the fossil record of insect endophytic oviposition.

Keywords: Ukraine, Donets Basin, Bashkirian Stage, endophytic oviposition, insects.

Introduction. Author has made detailed taphonomic and
paleoecological observations on the deposits of the Mospinka
Formation (Late Bashkirian) in the central part of Donets Ba-
sin (Dernov, 2016; 2019; Dernov and Udovychenko, 2019b)
for several years. The territory of study is a small area of about
75 km? located in the upper reaches of the Velyka Kamyanka
River (southern part of the Luhansk Region, Ukraine). Marine,
transitional, and continental sediments of the Mospinka Fm.
along strike are replaced by marine sediments of the Dyakivka
Group at this area (Dernov, 2016). Concentrating efforts on a
limited territory has led to unique results. One of them is a
collection of the world earliest insect endophytic oviposition.
The results of its study are presented in this article.

Oviposition is the process by which female insects, using
a special organ (the ovipositor) place eggs on the surface of
dead or living plants (exophytic oviposition) or in their tissues
(endophytic oviposition) (Gnaedinger et al., 2014; Xu et al.,
2018). The representatives of Odonatoptera, Orthoptera,
Hemiptera, Coleoptera, Lepidoptera, and Hymenoptera lay
eggs in the plant tissues (Vassilenko and Rasnitsyn, 2007;
Laal3 and Hoff, 2014). Eggs placed in the plant tissues are
protected from predators, as well as temperature and hu-
midity fluctuations (Laal8 and Hoff, 2014).

Research history. There is little information on Carbonif-
erous insect endophytic oviposition. The monograph by David
White (1899, plate Ill) depicts cordaitalean leaf with endo-
phytic oviposition. The fossil is found in the Carboniferous
sediments of Missouri (USA). In the article (Bethoux et al.,
2004) endophytic oviposition on the axis of the sphenopsid
Calamites cistii Brongniart from the Upper Gzhelian of France
is described. The potential producers of this oviposition are
representatives of Palaeodictyopteroidea or Odonatoptera
(Bethoux et al., 2004).

The article (Vassilenko and Scherbakov, 2013) gives an
image of Late Carboniferous cordaitalean leaves with ovipo-
sition (Khakassia, Russia). This oviposition can be attributed
to the DT100 (Damage Type100) of typology proposed in
(Labandeira et al., 2007). In the work (Laal8 and Hoff, 2014)
oviposition from the upper part of Stephanian C (the upper
part of the Gzhelian) of Germany was described. The work
(LaaB, 2017) briefly described two morphotypes of
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endophytic oviposition from Westphalian D of Germany.
Westphalian D roughly corresponds to the Myachkovian
Horizon of the Moscovian Stage of the East European Plat-
form (Fisunenko, 2000; Popov, 1979). The article (Xu et al.,
2018) described 46 types of plant damages (11 are oviposi-
tion) from the uppermost part of Pennsylvanian (the Upper
Gzhelian) of Texas. The monograph (Lucas et al., 2021) pre-
sented an image and a brief description of oviposition DT101
from the Gzhelian of New Mexico (USA).

Thus, the earliest insect endophytic oviposition speci-
mens are specimens from the Upper Moscovian (Laaf,
2017) and the uppermost part of the Gzhelian of Germany
(LaaB3 and Hoff, 2014), as well as the uppermost Gzhelian
of France (Bethoux et al ., 2004) and the USA (Xu et al.,
2018; Lucas et al., 2021). Material from the Upper Carbonif-
erous of Russia (Vassilenko and Scherbakov, 2013) is dated
too widely. A review of information on the finds of insect re-
mains in the Carboniferous of the Don-Dnipro downramp is
presented in works (Dernov, 2019; Dernov and
Udovychenko, 2019a).

Geological setting. The study area is the bassins of the
Luhanchyk and Velyka Kamyanka Rivers (figs. 1B and 1C).
This area belongs to the zone of large linear folding (North-
ern anticline) and the northern zone of small folding of the
Donets folded structure. All studied oviposition comes from
deposits of the Mospinka Fm. (Fig. 1A).

Mospinka Fm. is represented by a cyclic sequence of
mudstones, siltstones, sandstones with subordinate lime-
stones (up to 8 layers) and coals (10-12 seams) (Nemy-
rovska and Yefimenko, 2013). The age of this stratigraphic
unit is the Late Bashkirian (Early Pennsylvanian). The abso-
lute age of the base and top of the formation is about 318.5
and 317 Ma, respectively (Davydov et al., 2010). The thick-
ness of the formation is 315-730 m (Nemyrovska and
Yefimenko, 2013). Fossils in the sediments of the Mospinka
Fm. are very numerous and varied. From this formation for-
aminifers, chaetetids, corals, brachiopods, bryozoans,
scaphopods, pelecypods, gastropods, cephalopods, cri-
noids, echinoids, arthropods (ostracods, cyclides, trilobites,
horseshoe crabs, and insects), fishes, conodonts, algae,
palynoflora, macroflora and trace fossils are known.

© Dernov V., 2021
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Fig. 1. Stratigraphic position of Mospinka Formation (fig. A) and geographic location of studied outcrops (figs. B and C).
Legend: 1 — Paleogene and Neogene, 2 — Upper Cretaceous, 3 — Gorlivka Fm., 4 — Alimazna Fm., 5 — Kamyanka Fm.,
6 — Bilokalytvenka Fm., 7 — Smolyanynivka Fm., 8 — Mospinka Fm., 9 — Mandrykinka Fm., 10 — Amvrosiivka Fm., 11 — faults,
12 — localities of oviposition. The stratigraphic scheme after (Nemyrovska and Yefimenko, 2013)

The Mospinka Fm. corresponds to the lower half of the
Zuevkian Horizon of the Don-Dnipro downwarp, which cor-
responds to the Cheremshanian Horizon of the East Euro-
pean platform (Nemyrovska and Yefimenko, 2013).

The sediments of the Mospinka Fm. are assigned to the
Neuralethopteris spp.-Lyginopteris hoeninghausii Zone of
the Oleg P. Fisunenko macrofloristic scheme or the Alethop-
teris decurrens Subzone of the Lyginopteris hoeninghausii
Zone of the Nataliya I. Boyarina scheme (2016). According
to Oleg P.Fisunenko (7997), Neuralethopteris spp.-
Lyginopteris hoeninghausii Zone corresponds to the base of
Westphalian A of Western Europe. According to Nataliya I.
Boyarina (2016), the Alethopteris decurrens Subzone is an
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age analogue of the Langsettian of the Western European
chronostratigraphic scale.

Andrian V. Popov (1979) correlated the Mospinka Fm.
with the base of Westphalian A of Western Europe and the
Bloyd Fm. of North America. Conodonts (Nemyrovska,
1999) make it possible to correlate the Mospinka Fm. with
the base of Westphalian A of Western Europe and the upper
part of the Morrowan of North America.

The Mospinka Fm. is composed of rocks of various ori-
gins: paleosoils (sandstones, siltstones, coals), lacustrine
and lagoonal siltstones and mudstones, prodeltaic silt-
stones, deltaic sandstones and siltstones, shallow marine
limestones, and also deepwater mudstones. In addition,
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sometimes there are thin lenses of extremely shallow marine
conglomerates.

In the Bashkirian Age the territory of the modern Donets
Basin was located on the western coast of Laurassia at ap-
proximately 5° north paleolatitude (Scotese, 20714). The cli-
mate at the time of accumulation of the Mospinka Fm. in the
Donets Basin was humid subtropical or tropical with period-
ically occurring dry periods (Dernov, 2019).

Material and methods. The material was collected on
several outcrops of the Mospinka Fm. located in the Lutugyne
District of the Luhansk Region (Ukraine). The localities are
listed and briefly characterized below (Figs. 1B and 1C).

1. Ukraine, Luhansk Region, Lutugyne District, a ravine
near the north-western outskirts of the Makedonivka Village
(Fig. 2I; coordinates: 48°14'19.2"N 39°17'35.6"E); siltstone
10-15 m below Gi? limestone layer. A single oviposition
(specimen IGSU-3/1652) was found in siderite nodule from
marine light gray siltstone with remains of pelecypods, gas-
tropods, and other fauna, as well as a single imprint of the
lycopsid axis Lepidodendron aculeatum Sternberg.

2. Ukraine, Luhansk Region, Lutugyne District, the shore
of the Kamyanka reservoir 0.8 km southeast of the outskirts
of the Makedonivka Village (figs. 2E, 2H; coordinates:
48°13'44.0"N 39°19'11.3"E); limonite nodules from lacus-
trine roof shale of the g12 coal bed. The nodules are contains
macroflora Calamites cistii Brongniart, Palaeostachya sp.,
Neuralethopteris sp., Artisia approximata (Lindley and Hut-
ton) Corda, Cordaites principalis (Germar) Geinitz. Materi-
als: specimens IGSU-3/6345, |IGSU-3/7502a, IGSU-
3/7643a, IGSU-3/7644, IGSU-3/7649.

3. Ukraine, Luhansk Region, Lutugyne District, dumps of
the old mine near the northwestern outskirts of the Make-
donivka Village (Fig.2G; coordinates: 48°14'35.3"N
39°17'54.8"E); roof shale of the g1 coal bed. Material: spec-
imen IGSU-3/7019.

A description of the section and its paleogeographic in-
terpretation are given in (Dernov, 2019). A diverse
macroflora was identified from this locality (Dernov and
Udovychenko, 2019 b), as well as the remains of non-ma-
rine animals (freshwater pelecypods, horseshoe crabs,
fishes, problematics and trace fossils) (Dernov, 2019). Sed-
iments were formed in lagoonal and lacustrine environments
(Dernov and Udovychenko, 2019 b).

4. Ukraine, Luhansk Region, Lutugyne District, quarry
2 km north of the Makedonivka Village (Fig. 2D and 2F; co-
ordinates: 48°14'59.1"N 39°17'50.1"E); siltstones below the
g2 coal bed.

The same sediments, as well as the roof shale of the g2
coal bed, were studied on dumps of old small mines 300 m
east of the quarry. Materials: specimens IGSU-3/1053,
IGSU-3/1058, IGSU-3/1067, IGSU-3/4760, IGSU-3/7054.

Some information regarding this locality is given in
(Dernov, 2016). Macroflora from siltstones below the gz coal
layer is represented by the following forms: autochthonous
appendixes of Stigmaria, Cyperites bicarinatus Lindley et
Hutton, Annularia radiata Brongniart, Calamites carinatus
Sternberg, Calamites cistii Brongniart, Calamites suckowii
Brongniart, Pinnularia capillacea Lindley et Hutton, Parip-
teris gigantea Sternberg (Gothan), and Cordaites principalis
(Germar) Geinitz. Here are also found rare remains of not
yet studied arthropods (horseshoe crabs, cyclides and in-
sects). Siltstones formed in lacustrine environment.

5. Ukraine, Luhansk Region, Lutugyne District, quarry in
the Volnukhyne Village (figs.2B and 2C; coordinates:
48°21'27.9"N 39°16'49.4"E); roof shale of g3 coal bed. Ma-
terial: specimen IGSU-3/7044.
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The results of studying the remains of macroflora from
this locality are given in the article (Dernov and
Udovychenko, 2019b). The microconchids and trace fossils
were also found here (Dernov and Udovychenko, 2019b).
Siltstones with plant remains have lacustrine origin.

The methodology of the oviposion description was taken
from works of Dmitry Vassilenko (2071; 2013) with some
changes. Abbreviations: Lov — length of oviposition (clutch),
Ls — length of single oviposition marks, Wov — maximum
width of oviposition (clutch), Ws — maximum width of single
oviposition marks, K — Ls/Ws ratio, AM — arithmetic mean.

The studied collection (IGSU-3; author's collection 2010-
2013) is housed in the Department of Stratigraphy and Paleon-
tology of Paleozoic Deposits of the Institute of Geological Sci-
ences of the National Academy of Sciences of Ukraine (Kyiv).

Results. Endophytic ovipositions of insects are briefly
described below. The work (Labandeira et al., 2007) was
mainly used to determine the parasystematic affiliation of
ovipositions.

Oviposition DT76 (figs. 3H, 3N-P, 4A, 4C, 4E)

Material. Four samples with oviposition from two locali-
ties (specimens IGSU-3/6345, IGSU-3/7019, IGSU-3/7044,
IGSU-3/7644).

Description. Oviposition consists of a large number of el-
lipsoidal and rounded relatively small and large lesion lo-
cated in a line parallel to the axes and veins of pteridosperm
rachises (specimens |IGSU-3/6345, IGSU-3/7019, IGSU-
3/7044) and Cordaites leaf venation (specimen IGSU-
3/7644) to which they are attached. The oviposition marks
of some specimens (for example, Fig. 4A) are concentrated
in a row parallel to the axis of the plant shoot. The others
(Fig. 4C) are concentrated in zigzag rows.

Dimensions (in mm) and ratios:

Specimen IGSU-3/6345 (Fig. 4A): Lov — 12.0 mm, Wov -
1.0 mm, Ls ranges from 1.2 to 3.0 mm; Ws ranges from 0.7
to 1.0 mm (K=1.0-3.0, Kav=2.22). The distance between the
scars is approximately 1.0-2.5 mm.

Specimen IGSU-3/7019 (fig. 3H): Lov (incomplete) —
16.0 mm, Wov - 3.0 mm, Ls —from 0.5to 1.0 mm, Ws - 0.25-
0.50 mm (K=2.0).

Specimen IGSU-3/7044 (figs. 3N-P): Lov — 14.0 mm,
Wov - 1.0 mm, Ls — 0.50 mm, Ws — 0.35 mm (K=1.43).

Specimen |GSU-3/7644 (figs. 4C-4E): Lov - about
26.0 mm, Wov (incomplete) — about 7.0 mm, Ls - 0.8-
1.0 mm, Ws - 0.3-0.4 mm (K=2.50-2.66).

Potential producers. In the work (Lin et al., 2019) the mor-
phological closeness of the oviposition DT76 and egg
clutches of the Ceutorrhynchus quadridens Panz. (Coleop-
tera: Curculionidae) was noted. Coleoptera can be excluded
from the list of potential producers of the oviposition DT76
from Pennsylvanian of the Donets Basin, since this group of
insects are not known in the Carboniferous. Apparently, the
producers of DT76 from the Carboniferous of the Donets Ba-
sin are Orthoptera, Odonatoptera or Palaeodictyopteroidea.
One specimen (figs. 4C and 4E) is slightly different from the
other ovipostions DT76. The ovipositional damage is concen-
trated in zigzag rows. This arrangement of eggs is typical for
egg clutches of modern dragonflies (the so-called "Coenagri-
onid Type" oviposition pattern) (Laal8 and Hoff, 2014).

Localities. The studied ovipositions were found on the lo-
calities 2, 3, and 5.

Oviposition DT100 (figs. 4B, 4D)

Material. One well-preserved oviposition (specimen
IGSU-3/7502a).

Description. The oviposition consists of several dozen
small, highly elongated lesions on the leaf of the cordai-
talean. The egg scars are oriented with their long axis along
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the leaf veins, but at the same time form rows transverse to
the venation.

Dimensions (in mm) and ratios:

Specimen IGSU-3/7502a (figs. 4B, 4D): Lov (incomplete)
- 25.0mm, Wov — 7.0 mm, Ls — 0.4-0.5 mm, Ws - 0.15-
0.20 mm (K=2.50-2.66, Kam=2.58).

Potential producers. Oviposition DT100 according to (Lin
et al., 2019) has significant morphological similarity with egg
clutch of modern grasshopper Cornops frenatum Marschall
(Orthoptera: Acrididae). At the same time, oviposition

DT100 is similar to those of modern dragonflies ("Coenagri-
onid Type" oviposition pattern) (Laal8 and Hoff, 2014).

Locality. The material comes from locality 2.

Oviposition DT101 (figs. 3A-G, 3I-K)

Material. 10 samples with oviposition from three locali-
ties (specimens IGSU-3/1053, IGSU-3/1058, IGSU-3/1067,
IGSU-3/1652, 1GSU-3/4760, 1GSU-3/7054, IGSU-3/7287,
IGSU-3/7649, IGSU-3/8000, IGSU-3/8003).

Fig. 2. Stratigraphic position of insect oviposition localities in the section of the Mospinka Fm. (Fig. A) and studied outcrops (B-l):
B — locality 5, C — limonite nodules from siltstones of locality 5, D, F — locality 4,
E - limonite nodules in eluvium of roof shale of the g+? coal seam (locality 2), G — locality 3, H — locality 2, | — locality 1.
Legend: 1 — sandstone, 2 — mudstone and siltstone, 3 — coal, 4 — limestone, 5 — index of coal layer, 6 — index of limestone layer
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he Donets Basin:

Fig. 3. Insect endophytic oviposition (DT76, DT101, and DT175) from the Pennsylvanian of t
A-G — oviposition DT101 (locality 4: A — specimen IGSU-3/1053, B — IGSU-3/1058, C — IGSU-3/4760, E — IGSU-3/1067, F — IGSU-3/7054;

locality 1: D — IGSU-3/1652; locality 2: G — IGSU-3/7649). H — oviposition DT76 (locality 3: IGSU-3/7019). |-K — oviposition DT101 (locality
2: IGSU-3/8003): | — general view, J and K — enlarged. L — oviposition DT175 (locality 2: IGSU-3/7643a). M — oviposition DT101 (locality 4:
field photo). N-P — oviposition DT76 (locality 5: IGSU-3/7044). Scale bars: 5 mm (figs. A-N) and 2 mm (figs. O and P)
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Description. Large (length 2.0-4.0 mm, width — 0.8-
2.0 mm; K=1.50-2.50, Kam=1.90) elliptical oviposition lesion
on the rachises of pteridosperms and cordaitalean leaves.

Dimensions (in mm) and ratios:

The oviposition marks are oriented parallel to the venation
of rachises and leaves. The oviposition consists of single
mark, around which a reaction scar is often observed.

Specimens
Dimension IGSU- IGSU- IGSU- IGSU- IGSU- IGSU- IGSU- IGSU- AM
3/1053 3/1058 3/1067 3/1652 3/4760 3/7054 3/7649 3/8000
Ls 4.0 2.20 3.0 2.20 3.0 2.0 3.0 2.50 2.74
Ws 2.40 1.20 2.0 1.20 1.80 0.80 1.50 1.50 1.55
K 1.67 1.83 1.50 1.83 1.67 2.50 2.0 2.10 1.90

Remarks. Most of ovipositions are found in the lacustrine
siltstones; one specimen (IGSU-1652; fig. 3D) was found in
siderite nodule from gray siltstones with remains of marine
pelecypods Solenomorpha, Sanguinolites, Phestia, gastro-
pods Euphemites, cephalopods Liroceras and Peripetoc-
eras (Dernov, 2018).

Potential producers. Oviposition DT101 is similar to egg
clutch of the modern beetle Dytiscus marginalis L. (Coleop-
tera: Dytiscidae) (Lin et al., 2019). Nevertheless, apparently,
the producers of the oviposition DT101 from the Carbonifer-
ous of Donets Basin are Palaeodictyopteroidea.

Localities. The studied oviposition was found on locali-
ties 1, 2, and 4.

Oviposition DT175 (fig. 3L)

Material. One sample with oviposition (specimen IGSU-
3/7643a).

Description. Oviposition consisting of a large number of
lenticular small lesion located in a line parallel to the axes of
lycopsid leaf Cyperites bicarinatus Lindley et Hutton to which
it was attached.

Dimensions (in mm) and ratios:

Specimen IGSU-3/7643a (fig. 3L): Lov (incomplete) —
13.0 mm, Wov - 3.0 mm, Ls - 0.4-0.5 mm, Ws - 0.15-
0.20 mm (K=2.50-2.66, Kam=2. 58).

Potential producers. Ovipositions DT175 are very close
to the egg clutch of Neodiprion sertifer (Geoffroy ex Four-
croy) (Hymenoptera: Tenthredinidae) (Lin et al., 2019).
However, Hymenoptera are not known from the Carbonifer-
ous.

Locality. The material comes from locality 2.
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Fig. 4. Insect endophytic oviposition (DT76 and DT100) from the Pennsylvanian of the Donets Basin:
A — oviposition DT76 (locality 2: specimen IGSU-3/6345); B, D — oviposition DT100 (locality 2: IGSU-3/7502a): B — general view,
D — enlarged; C, E — oviposition DT76 (locality 2: IGSU-3/7644). Scale bars: 5 mm (figs. A-C) and 2 mm (figs. D and E)
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Taphonomy and paleoecology. The studied oviposition
occurs mainly in sediments formed in the environments of a
highly watered coastal alluvial-deltaic lowland with associations
of semi-aquatic sphenopsids (shores of lakes, rivers, and fresh-
ened lagoons), predominantly arborescent lycopsids (swampy
areas), and pteridosperms on the elevated areas of accumula-
tion plain (Fisunenko, 1975; 1978).

Insects ("dragonflies") in the Middle Carboniferous (Lower
and Middle Pennsylvanian) of the Donets Basin were charac-
teristic of the slightly elevated coastal plain with lycopsid-fern-
pteridosperm phytocoenosis and the most elevated areas of
the sedimentation area mainly with pteridosperm phytocoeno-
sis (Fisunenko, 1987). The following groups of insects are
known from the Pennsylvanian of the Donets Basin: Pal-
aeodictyopteroidea (Sharov and Sinichenkova, 1977; Dernov,
2019), Odonatoptera (Dernov, 2016), Dictyoptera (Dernov and
Udovychenko, 2019a) and presumably Orthoptera (un-
published data; definition by Joerg W. Schneider, Freiberg).

The predominant amount of material comes from the
sediments of freshwater lakes, which have arisen as a result
of siltation of peat swamp. It should be noted that oviposi-
tions were observed on various plant organs: leaves of ly-
copsids and cordaitaleans, as well as rachises of
pteridosperms.

The number of the plant damages is sometimes quite
large. For example, on the surface of limonite nodule (spec-
imen IGSU-3/7643), with an area of approximately 21 cm?,
among the plant detritus two plants fragments with traces of
arthropod influence were found: oviposition DT100 (lycopsid
leaf) and piercing and sucking DT138 (pteridosperm rachis).
As already noted, insect endophytic ovipositions are also
known in the marine sediments of the Mospinka Fm.

The most likely producers of endophytic ovipositions are
representatives of Odonatoptera, Palaeodictyopteroidea, Dic-
tyoptera, Archaeorthoptera, Hemipteroidea, and Orthoptera
(Schachat et al., 2014). To date, it is almost impossible to cor-
relate the above-described oviposition with a specific group of
insects due to limited information regarding the reproductive
strategy of insects in the Late Paleozoic. Applying the princi-
ple of actualism and comparing Carboniferous and modern
insect oviposition is fraught with gross mistakes. Neverthe-
less, at least some of the oviposition described in this article
may belong to Odonatoptera (DT100) and Palaeodicty-
opteroidea (DT76, DT101).

The earliest endophytic oviposition of insects, as already
noted, are specimens from the Upper Moscovian (LaaR,
2017) and the uppermost part of the Gzhelian of Germany
(Laa8 and Hoff, 2014), France (Bethoux et al., 2004), and
the United States (Xu et al., 2018, Lucas et al., 2021). The
endophytic ovipositions described in this article are almost
10 million years older than specimens from the Upper Mos-
covian of Germany.

Conclusion. The main results of the study are as fol-
lows.

(1) The world's earliest endophytic ovipositions of insects
(DTs 76, 100, 101, 175) described are from the deposits of
the lower part of the Bashkirian stage of the Donets Basin.

(2) New findings substantially supplement the fossil record
of insect endophytic oviposition. The producers of the de-
scribed ovipositions are presumably Palaeodictyopteroidea,
Odonatoptera and/or Orthoptera.

(3) The research results show significant prospects for
the study of Carboniferous terrestrial ecosystems on the ex-
ample of the Donets Basin.
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Hapinwna go peakonerii 10.07.21

HAW],ABI:IIIJ.II EHOO®ITHI fll;lLl,EKHAﬂKVI KOMAX
(PAHHIN MEHCUNBbBAHIU, CXIOAHA YKPAIHA)

3 eidknadie MocnuHcbKoi ceimu (eepxHili 6awKup, HWXHIlU neHcunbeaHil) JenmpanbHozo [JoH6acy onucaHo HalidaeHiwi y ceimi eHOoimHi
fAlyeknadku komax. Bidomocmeli wjodo eHooghimHux siliyeknadok Komax i3 kam'aHosyzinbHuUx eidknadie He6azamo. HalidasHiwumu 3 Hux, onuca-
HuMu e nimepamypi Ha cb0200Hi, € eK3eMNnJIsApuU 3 eepxie MOCKOBCbKO20 i Halieuwoi YacmuHU 2)Xesibcko2o sipycy Himey4yuHu, a makox eepxie
2)xenbckozo sipycy ®dparuii i CLUA. OnucaHi y cmammi eHdoghimHi siliyeknadku komax € malixe Ha 10 M/IH pokie 0asHiWuUMU 3a eK3eMnsipu, wo

8idomi 3 eepxie MOckogcbko20 sipycy HimeuquHu.

BueyeHuli Mamepian noxodums 3 n'amu Micye3Haxo0xeHb i Homupbox cmpamuepagiyHux pieHie. Tepumopieto AocioxeHb € 8epPXHSI Mevis piKu
Benuka Kam'siHka (niedeHHa yacmuHu Jly2aHcbkoi o6niacmi, YkpaiHa). [Topodu 3i cnidamu xxummedisnibHOCMi KOMax ymeopusiucsi 8 MiJIkoe 0OHO-MOPChb-
Kux, na2yHHUX ma o3epHux ymoeax. slliyeknadku komax eid3HayeHi Ha lucmoeux niaacmuHkax depegosudHux sikoncud i kopdaimaHmoesux, a Mmakox
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paxicax nmepudocnepmis. BusyeHi ixHogpoccunii Hanexxamb do makux munie nowkodxeHb sensu (Labandeira et al., 2007): satiyeknadku DT76, DT100,
DT101, DT175. MepeeaxHa 6inbwicmb eus4eHux sAliueknadok noxodums 3 eidknadie, WO HaKONUYUIIUCL 8 YMOB8aX CUJIbHO 380J10)K€HOI MPUMOPCHLKOT
asntosianbHO-0es1bMoe8ol HU308UHU, BKPUMOI 3apoCcmsaMU Harnie8oOHUX YrieHUcmocme6biosux (y36epexoksi o3ep, pi4oK i po3npicHeHUX naz2yH), nepeea-
JKHO OepesoeudHux nikorncud (3abosioyeni dinsiHku), a makoxx nmepudocnepmie (MpunioHami dinsHku o6nacmi cedumenmauyii). HaliimogipHiwumu npo-
Jdrocepamu eHAoimHux sitiyeknadok € npedcmasHuku Odonatoptera, Palaeodictyopteroidea, Dictyoptera, Archaeorthoptera, Hemipteroidea i Orthoptera.
Hoei 3Haxidku cymmeeo donoeHroMb 8uKonHull nimonuc eHdoghimHux siliyexkiadok Komax.

Knroyoei cnoea: Ykpaina, [JoH6ac, 6awkupcbKull sipyc, eHOogimHi sliyeknadku, Komaxu.
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,D,PEBHEVILIJVI/IE AHAOPUTHBLIE AWLEKNAOKU HACEKOMBIX
(PAHHMU NEHCUNbBAHUN, BOCTOYHAA YKPAUHA)

N3 omnoxeHuli MocnuHckol ceumsl (8epxHull 6awkKup, HWKHUL neHcunbeaHul) LeumpansHozo [JoHb6acca onucaHbl OpegHeliwiue 8 Mupe 3H-
dogpumHble siliyeknadku HacekoMbix. CeedeHuli 0 KaMeHHOY20/IbHbIX IHO0UMHBIX AliyeKnadkax HaCeKOMbIX HEMHO20. [JpeeHeliwumMu U3 HUXx, onu-
caHHbIMU 8 Tlumepamype Ha ce200HAWHUU OeHb, s18/1STFOMCS1 3K3eMMIsiPpbl U3 8€PX08 MOCKOBCKO20 U 8bicuell Yacmu 2)xesibcko20 sipyca 'epmaHuu,
a makxe eepxoe 2)xesibcko20 sipyca ®panHyuu u CLUA. OnucaHHble 8 cmambe 3HGohumMHbIe sAliyeknadku Hacekombix noymu Ha 10 MnH iem dpeeHee
u3eecmHbIX IK3eMIJIsIpPoe8 U3 eepxHell Yacmu MOCKoeckoz2o sipyca epmaHuu.

N3y4eHHbIl Mamepuan npoucxodum u3 NsiMu MecmoHaxoxdeHull U Yembipex cmpamuapagudeckux yposHel. Teppumopueli ucciedosaHull
sienisiemcsi eepxHee meveHue peku bonbwas KameHka (roxHasi yacmsb Jly2aHckoli obnacmu, YkpauHa). [TopoObi co cnedamu xu3HedesimenbHocmu
HacekoMbix o6pa3osasiucb 8 MeJIKo80OHO-MOPCKUX, Jla2yHHbIX U 03€PHbIX ycrosusix. SliyeKknaoku HaCeKOMbIX OMMeYeHbl Ha Pa3/luYHbIX op2aHax
pacmeHuli: nUCMoebIX NniaacmuHKkax 0pesoeudHbIX /IUKorncud u kopdaumaHmoehbix, a makxe paxucax nmepudocnepmos. YxHoghoccunuu omHo-
camcs Kk cnedyrou,um munam nospexoeHuli sensu (Labandeira et al., 2007): sitiyueknadku DT76, DT100, DT101, DT175. U3y4eHHble sitiyeknadku npo-
ucxo0sim npeuMyw,ecmMeeHHO U3 OMJI0XKeHUl CUIbHO yenaxXHeHHOU NPUMOPCKoU anoeuanbHO-0es1bmoeoli HU3MeHHOCMU, MOKPbIMOU 3apoc/siMu
nonyeodHbIx YneHucmocmebesnbHbIX (M0b6epexbsi 03ep, PeK U ONMPeCcHeHHbIX J1a2yH), Opeco8UOHbIX JIUKONCUOA (3a60s104eHHbIe y4acmKu), a makxe
nmepudocnepmMos (npurnodHsimbie y4acmku obnacmu cedumeHmayuu). Hau6onee eeposimubiMu npodrocepamu 3HA0UMHBIX sliyek1adok sensi-
romcs npedcmasumenu Odonatoptera, Palaeodictyopteroidea, Dictyoptera, Archaeorthoptera, Hemipteroidea u Orthoptera. Hoeble Haxodku cyujec-
meeHHO OOMOoJIHSIIOM UCKOoNaeMyHo J1emonuck 3HO0UMHbIX s1liyek1adoK HaCeKOMbIX.

Knroyeenie cnoea: YkpauHa, [JoH6acc, 6awkupckuli sspyc, aHdogumHble siliyeknadku, HaceKoMble.

ISSN 1728-3817



