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Abstract

Proneuronema sidorchukae sp. nov. (Neuroptera: Hemerobiidae: Drepanepteryginae) is described from the late Eocene 
Rovno amber, Ukraine. It is most similar to P. minor from Baltic amber, but easily distinguished from it by some 
crossveins in the third gradate series of the forewing broadly margined with dark brown, the proximal part of the costal 
space narrower, and proximal subcostal veinlets more oblique. The new species is the smallest known of the genus, with 
a forewing length of 5.9 mm. Rovno amber hemerobiids show a tendency to decrease in size compared to congeneric 
or conspecific specimens from Baltic amber. The morphology and terminology of the mesonotum in Hemerobiidae is 
discussed. 
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Introduction

The family Hemerobiidae today consists of more than 520 extant species, distributed worldwide (Oswald 2018). It 
has a rich fossil record, especially from the Cenozoic, with 25–26 species described from the Late Jurassic to the 
Miocene (see a list in Yang et al. 2018a), and there are many undescribed specimens. 
	 Nine extinct genera are known: The Late Jurassic Promegalomus Panfilov, 1980; the Cretaceous Purbem-
erobius Jepson et al., 2012, Cretomerobius Ponomarenko, 1992, Hemeroberotha Makarkin & Gröhn, 2019, and 
Plesiorobius Klimaszewski & Kevan, 1986; the Eocene Prolachlanius Krüger, 1923, Prospadobius Krüger, 1923, 
Proneuronema Makarkin et al., 2016 and Bothromicromus Scudder, 1878 (but see remarks on this genus in Makar-
kin et al. 2016).

The genus Proneuronema includes three Eocene species: P. wehri (Makarkin et al., 2003) from the early Eocene 
of North America, and P. minor Makarkin et al., 2016 and P. gradatum Makarkin et al., 2016 from Baltic amber. 
Also, there are undescribed and unnamed species certainly belonging to this genus from the early Eocene of Den-
mark (the Fur Formation) (e.g., Henriksen 1922: Fig. 5; Larsson 1975: Fig. 6; Rust 1999: Fig. 81, Pl. 24b, c), and 
from Northern Germany, e.g., Havighorst (Illies 1941: Fig. 4) and Greifswalder Oie Island (Obst & Ansorge 2012: 
Fig. 10).

Here, we describe a new species of Proneuronema from Rovno amber. The well-preserved mesonotum of the 
new species allowed us to analyze and partly revise its terminology.

Material and methods

We describe the new species based on one specimen embedded in a relatively large piece of Rovno amber (233 x 74 
x 59 mm) without sininclusions (except stellate hairs). It was collected 11 km NW from Voronki in the Vladimirets 
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District of the Rovno Region, Ukraine. An overview of Rovno amber and its biota was provided by Perkovsky et 
al. (2010), Sokoloff et al. (2018) and Perkovsky & Makarkin (2019, and references therein). The latest data on the 
fauna and flora of amber from the Vladimirets District was reported by Ignatov et al. (2019) and Jałoszyński & 
Perkovsky (2019).

Venational terminology follows Makarkin et al. (2016). 
Abbreviations: AA1–AA3, first to third anterior anal vein; CuA, Anterior Cubitus; CuP, Posterior Cubitus; hp, 

humeral plate; hv, humeral veinlet; MA and MP, anterior and posterior branches of Media; ORB1, ORB2, first and 
second oblique radial branches; RA, Anterior Radius; RP, Posterior Radius; RP1–RP3, first (proximal-most) to third 
branches of RP; ScP, Subcosta Posterior. 

Institutional abbreviations: SIZK, Schmalhausen Institute of Zoology, National Academy of Sciences of 
Ukraine, Kiev, Ukraine.

Systematic paleontology

Order Neuroptera Linnaeus, 1758

Family Hemerobiidae Leach, 1915

Subfamily Drepanepteryginae Krüger, 1922

Genus Proneuronema Makarkin et al., 2016

Proneuronema sidorchukae sp. nov.
Figs 1–3

Type material. Holotype SIZK L-116, collected by Nikolai R. Khomich and currently deposited in his collection, 
but will be ultimately deposited in SIZK. A nearly complete specimen in the resting position, with wings folded 
steeply roof-like.

Type locality and horizon. Rovno amber (11 km NW from Voronki in Vladimirets District of Rovno Region, 
Ukraine). Late Eocene.

Etymology. The species is named in memory of Ekaterina A. Sidorchuk (1981–2019), a Russian paleoento-
mologist. 

Diagnosis. Easily distinguished from other species of the genus by forewing maculation: some crossveins in 
third gradate series broadly margined with dark brown.

Description. Head cuneiform in lateral view, but obscured by milky covering. Eyes relatively large. Postocular 
lobe narrow. Vertex covered with strong setae. Antennae moderately long. Scapus rather large; pedicellus slightly 
broader than first flagellomeres; flagellum 41-segmented (right antenna).

Pronotum, mesonotum covered with dense relatively long setae. Prothorax rather short. Mesothorax: prescutum 
narrow, slightly convex; anterior part of mesoscutum (anteriad parapsidal sutures) triangular, divided into two by 
longitudinal median suture; posterior part of mesoscutum consisting of two lateral rounded convex lobes, strongly 
constricted concave medial part; in middle of notum, transversal medial ridge well developed; mesoscutellum rather 
large, posteriorly rounded, convex. 

Legs: Forecoxa very long. Forefemur, mesofemur relatively short, rather stout. Metatibia long (1.5 times longer 
than metafemora), slightly curved and thinner proximally, not especially swollen medially. Metatarsus relatively 
short, metabasitarsus longest.

Forewing oval, 5.9 mm long, 2.4 mm wide. Costal space broad, dilated approximately at basal quarter of wing 
length. Most subcostal veinlets forked once (except three basal veinlets, which are each forked twice in right wing), 
distal veinlets simple; humeral veinlet strongly recurrent, with five branches (four simple, one forked). One occa-
sional crossvein (aberrant) between stems of two basal veinlets in right wing. Subcostal space moderately broad, 
with four (right wing) to five (left wing) crossveins: one basal, one intermediate, one to three distal (distal part of 
subcostal space poorly visible in right wing). RA with few branches distally: posterior trace of RA one forked with 
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one once-forked veinlet in both right, left wings (plus one simple posterior branch in right wing, probably aberrant). 
RA space (in this genus between RA, ORB2) rather broad with two crossveins belonging to third, fourth gradate 
series. RP with two ORBs. ORB1 with two branches directed anteriorly, originating proximad third gradate series 
of crossveins (both branches forked one to three times distad fourth gradate series); posterior trace of ORB1 deeply 
dichotomously forked proximad fourth gradate series. ORB2 (RP proper) with four branches originating proximad 
fourth gradate series (of these, one deeply forked in right wing), most forked once. M basally not fused with R, 
forked distad origin of ORB1. MA deeply forked at third gradate series (right wing) or relatively shallowly forked 
distad fourth gradate series (left wing). MP deeply forked between third, fourth gradate series. CuA with five (left 
wings) or four (right wing) pectinate branches, mostly once forked. CuP deeply forked, both branches shallowly 
once forked, except simple posterior branch in right wing. AA1 rather deeply forked, somewhat distad mid-point; 
both branches shallowly forked. AA2 deeply forked, proximad mid-point; both branches shallowly forked (right 
wing). AA3 forked near its origin (anterior branch with two short branches, posterior branch simple). Four gradate 
series of crossveins present: First (basal) series consists of six crossveins, from M to AA3 (including basal crossvein 
between CuA, CuP); second series includes three–four crossveins from ORB1 to CuP (crossvein between ORB1, 
MA not discernible in right wing,); third (“inner”) series consists of nine crossveins, from RA to CuA; fourth 
(“outer”) series complete, consists of 21 (left wing), 22 (right wing) crossveins from RA to AA1. Two basal-most 
crossveins proximad first series in anal space: one between AA2, AA3, one between branches of AA3. Four folds 
clearly discernible: (1) between posterior trace of ORB1, M/MA longest (radiomedial flexion line or medial flexion 
line); (2) between M, Cu short (mediocubital flexion line); (3) between Cu/CuP, AA1 long (cubitoanal flexion line 
or claval flexion line); (4) between AA1, AA2 rather long (intraanal flexion line). Wing membrane fuscous with 
distinct color pattern consisting of broad dark brown bordering of some crossveins in third gradate series. 

Hind wings mostly not visible (hidden by forewings), except apical part of right wing, narrow outer to poste-
rior parts of left wing. ScP, RA not fused distally, with at least one distal subcostal crossvein. RA with two forked 
veinlets.

Abdomen not visible, wholly hidden between wings. 
Remarks. Proneuronema sidorchukae sp. nov. is most similar to P. minor in size, number of flagellomeres and 

wing venation. These species however are easily distinguished by forewing color pattern, by the shape of the costal 
space, and by the configuration of their subcostal veinlets. Some crossveins in the third gradate series are broadly 
margined with dark brown in P. sidorchukae sp. nov. (i.e., dark coloration extending broadly on the membrane 
surrounding the vein, see Fig. 2), but this dark bordering is absent in P. minor (its forewing membrane is slightly 
fuscous almost throughout, lacking distinct maculation). The proximal part of the costal space of P. sidorchukae sp. 
nov. is markedly narrower with its subcostal veinlets more oblique than those of P. minor. 

The two other described species of the genus (P. gradatum and P. wehri) differ from P. sidorchukae sp. nov. 
(and from P. minor) by many features of forewing venation, e.g., by the dichotomously branched M and the presence 
of crossveins in the costal space, and by larger size. 

Discussion

Diversity and distribution of Proneuronema. Four species of Proneuronema have been described from the Eo-
cene of Europe and North America (including the new species), however the genus was apparently distributed more 
widely then. Proneuronema wehri from the early Eocene of North America and an undescribed species from the 
presumed early Eocene of the Tadushi Formation (Russian Fast East) are more similar to each other than both are to 
any European Eocene species. Some features of these two species are shared, e.g., the dichotomously branched M 
(three or more long branches originating proximad third gradate series) and the presence of crossveins between the 
branches of CuP in the forewing. Proneuronema gradatum from late Eocene Baltic amber is the single European 
species more or less similar to these. P. gradatum, however, possesses no crossvein between its branches of CuP, 
and its M has only two long branches originating proximad third gradate series (but it possesses crossveins in its 
costal space like P. wehri). 

The majority of undescribed specimens from the early Eocene of Europe (i.e., from the Fur Formation from 
Denmark, and from Havighorst and Greifswalder Oie Island in northern Germany) have wing venation similar to 
that of P. sidorchukae sp. nov. and P. minor. In both, M is forked once (two long branches originating proximad third 
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gradate series) and there are no crossveins in the costal space and between branches of CuP. However, most of the 
early Eocene European specimens are much larger than these two late Eocene species (i.e., the former range from 9 
to 11.5 mm: Rust 1999; pers. obs.). 

Proneuronema minor is relatively common in Baltic amber. We know of ten specimens in private collections 
and museums that may belong to this species. P. sidorchukae sp. nov. from contemporaneous, but more southern 
Rovno amber, is not yet known from Baltic amber. Therefore, we suspect that P. sidorchukae sp. nov. is a thermo-
philic element in the Rovno fauna, and this occurrence may represent the northern limit of its range. This has been 
assumed for many other thermophilic taxa in Rovno amber fauna (Perkovsky 2018, Legalov et al. 2018 and refer-
ences therein).

Figure 1. Proneuronema sidorchukae sp. nov., holotype SIZK L-116. A, right side; B, left side. Scale bars = 1 mm.
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Size of the Rovno amber Hemerobiidae. Proneuronema sidorchukae sp. nov. is the smallest known species 
of the genus, with a forewing length of 5.9 mm. The forewings of other species of the genus are 6.3–6.9 mm long 
(P. minor), 7.9–9.5 mm (P. gradatum), and ca. 9 mm (P. wehri) (Makarkin et al. 2003, 2016). The majority of un-
described specimens from the early Eocene of Europe are also much larger (see above). Two other species of Hem-
erobiidae have been reported in Rovno amber. Prolachlanius resinatus (Hagen in Pictet et Hagen, 1856) is known 
in both Baltic and Rovno ambers. The Rovno specimen of this species is smaller than most Baltic amber specimens 
(Makarkin et al. 2019). The forewing of an undescribed species of Sympherobius Banks, 1904 from Rovno amber 
(5.4 mm long) is slightly shorter than that of two species from Baltic amber, i.e., 5.5 mm long in S. completus Ma-
karkin & Wedmann, 2009, and 5.9 mm in S. siriae Jepson et al., 2010. 

Therefore, all known hemerobiids from Rovno amber show a clear tendency toward smaller size compared to con-
generic or conspecific specimens from Baltic amber. This could result from decreased access to aphids, their major 
prey. Aphids comprise 4–6.5% of all insects (excluding Entognatha) in representative collections of Baltic amber 
from the Sambia Peninsula (Kaliningrad Oblast of Russia), but only 2.8% in the Rovno amber collection of SIZK 
(Perkovsky & Wegierek 2018). Furthermore, most aphids from Rovno amber have a long rostrum and were ant-
attended (Perkovsky et al. 2012 and references therein), and so would have been better able to defend themselves 
from hemerobiids.

Figure 2. Forewing venation of Proneuronema sidorchukae sp. nov., holotype SIZK L-116. A, right forewing; B, left forew-
ing (converted to standard view, with the apex to the right). Scale bar = 1 mm (both to same scale).

Structure and terminology of the mesonotum in Hemerobiidae. The structure of the mesonotum is clearly 
preserved in Proneuronema sidorchukae sp. nov. (Fig. 3). However, we find that there is disagreement in its termi-
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nology in Neuroptera, particularly concerning the prescutum. Crampton (1919) believed that the anterior triangular 
area of the notum of some insects (e.g., Neuroptera; Hymenoptera: Tenthredinidae) is the prescutum (our anterior 
part of the mesoscutum), and the narrow sclerite anterior to it is the pretergite (our prescutum). This terminology 
was accepted by many subsequent authors and applied to many families, including Hemerobiidae (e.g., Morse 1931; 
Killington 1936; Parfin & Gurney 1956; Tjeder 1967, 1992). 

Other authors considered the ‘prescutum’ of previous authors to be a part of the mesoscutum, and the prescutum 
is their pretergite (Snodgrass 1927, 1935; Matsuda 1970; Headrick & Gordh 2009). This terminology was applied 
to Mantispidae and Myrmeleontidae (e.g., Ferris 1940; Lambkin 1986; Krivokhatsky 2011). Here, we follow this, 
which seems much more reasonable. In Hemerobiidae, there is no suture in the medial part of the mesoscutum be-
tween its anterior (i.e., the ‘anterior triangular area’ of Crampton (1919)) and posterior parts (i.e., the ‘mesonotum’ 
of Crampton (1919)). In Mantispidae, the boundary between these parts is even lesser clear (see Lambkin 1986: 
Figs 17–20). 

Proneuronema sidorchukae sp. nov. distinctly shows the structure of the mesonotum of Hemerobiidae, and 
so helps to clarify this issue. This terminology is partially new here, as some details were hitherto not named. We 
propose here the new term ‘transversal medial ridge’. 

Figure 3. Proneuronema sidorchukae sp. nov., holotype SIZK L-116. Thorax and anal areas of the forewings (dorsal view). 
amsc, anterior part of mesoscutum; mr, transversal medial ridge; ms, longitudinal medial suture; mscl, mesoscutellum; par, 
parapsidal suture; pmsc, posterior part of mesoscutum; prn, pronotum; psc, prescutum; ps, prescuto-scutal suture; vs, scuto-
scutellar suture. Scale bar = 0.5 mm.

The prescutum is clearly seen in this species as a narrow transverse sclerite (Fig. 3, psc). It is separated from the 
mesoscutum by the prescuto-scutal suture [= prescutal suture of Headrick & Gordh 2009] (Fig. 3, ps). The mesoscu-
tum is the largest part of the notum. In Hemerobiidae (as in many other Neuroptera) it consists of two distinct parts. 
The anterior part of the mesoscutum is triangular, divided into two (Fig. 3, amsc) by a longitudinal medial suture [= 
middorsal suture of Crampton 1919] (Fig. 3, ms). It is separated from the posterior part of the mesoscutum by the 
parapsidal sutures of Snodgrass (1927) [= convergent furrows of Ferris (1940); scutal furrows of Lambkin (1986)] 
(Fig. 3, par). These sutures are not connected medially, being replaced there by a depression. The posterior part of 
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the mesoscutum is shaped like an eight, i.e., consists of two large lateral convex lobes and has a strongly constricted 
concave medial part (Fig. 3, pmsc). In the medial part of the posterior mesoscutum there is a narrow convex fold 
(the transversal medial ridge; Fig. 3, mr), which is located anteriad the middle part of the scuto-scutellar suture. The 
mesoscutellum is in general rhomboid and convex posteriorly. It is separated from the mesoscutum by a distinct 
scuto-scutellar suture (Fig. 3, vs). 

The structure of the mesonotum of Proneuronema sidorchukae sp. nov. is very similar to that of the extant 
Neuronema McLachlan, 1869 and other Palearctic Hemerobiidae. Killington (1936) believed that the separation 
of the lateral parts of the mesoscutum (our posterior mesoscutum) of Drepanepteryx Leach, 1815 is complete. He 
considered the mesoscutum (our posterior mesoscutum) of other genera of Hemerobiidae to be entire (but medially 
constricted in a greater or lesser degree) (see Killington 1936: Fig. 9). However, detailed examination of extant 
species shows that there are no principal differences in the structure of the mesonotum in such hemerobiid genera 
as Drepanepteryx (at least in D. punctata (Okamoto, 1905)), Neuronema, Hemerobius Linnaeus, 1758, Wesmaelius 
Krüger, 1922, Micromus Rambur, 1842 and Sympherobius. In particular, the parapsidal suture was shown by Kil-
lington (1936: Fig. 9) to be entire, non-interrupted medially in Wesmaelius nervosus (Fabricius, 1793). However, 
in this species there are a pair of lateral parapsidal sutures which are medially missing, being replaced there by a 
depression. The transversal medial ridge is developed to varying degrees in all these genera. 

Acknowledgements 

We thank Nikolai R. Khomich (Rovno, Ukraine) for loan of the specimen; Vitaly Yu. Nazarenko (SIZK) for its pho-
tographs; Bruce Archibald (Simon Fraser University, Burnaby, Canada) for editing of the English; and anonymous 
reviewers for providing valuable suggestions to improve this manuscript. 

References

Banks, N. (1904) A list of neuropteroid insects, exclusive of Odonata, from the vicinity of Washington, D.C. Proceedings of the 
Entomological Society of Washington, 6, 201–217. 

Crampton, G.C. (1919) A phylogenetic study of the mesothoracic terga and wing bases in Hymenoptera, Neuroptera, Mecoptera, 
Diptera, Trichoptera and Lepidoptera. Psyche, 26, 58–64.

	 https://doi.org/10.1155/1919/19063
Ferris, G.F. (1940) The morphology of Plega signata (Hagen) (Neuroptera: Mantispidae). Microentomology, 5, 33–56. 
Headrick, D.H. & Gordh, G. (2009) Anatomy: head, thorax, abdomen, and genitalia. In: Resh, V.H. & Cardé, R.T. (Eds), Ency-

clopedia of insects. 2nd Edition. Academic Press, Amsterdam, pp. 11–21.
	 https://doi.org/10.1016/B978-0-12-374144-8.00005-9
Henriksen, K.L. (1922) Eocene insects from Denmark. Danmarks Geologiske Undersøgelse, 2 (37), 1–36. 
Ignatov, M.S., Lamkowski, P., Ignatova, E.A. & Perkovsky, E.E. (2019) Mosses from Rovno amber (Ukraine), 4. Sphagnum 

heinrichsii, a new moss species from Eocene. Arctoa, 28, 1–11.
	 https://doi.org/10.15298/arctoa.28.01
Illies, H. (1941) Das Insekten führende Alttertiär von Havighorst. Vorlaufige Mitteilung. Zeitschrift fuer Geschiebeforschung 

und Flachlandgeologie, 17, 16–24. 
Jałoszyński, P. & Perkovsky, E.E. (2019) The Mastigitae genus †Baltostigus in Upper Eocene Rovno amber (Coleoptera: Stap-

hylinidae: Scydmaeninae), Zootaxa, 4661 (3), 594–600.
	 https://doi.org/10.11646/zootaxa.4661.3.12
Jepson, J.E., Makarkin, V.N. & Coram, R.A. (2012) Lacewings (Insecta: Neuroptera) from the Lower Cretaceous Purbeck Lime-

stone Group of southern England. Cretaceous Research, 34, 31–47.
	 https://doi.org/10.1016/j.cretres.2011.10.001
Jepson, J.E., Penney, D. & Green, D.I. (2010) A new species of brown lacewing (Neuroptera: Hemerobiidae) from Eocene Baltic 

amber. Zootaxa, 2692 (1), 61–68. 
	 https://doi.org/10.11646/zootaxa.2692.1.4
Killington, F.J. (1936) A monograph of the British Neuroptera. Vol. 1. Ray Society, London, xix + 269 pp. 
Klimaszewski, J. & Kevan, D.K.M. (1986) A new lacewing-fly (Neuroptera: Planipennia) from Canadian Cretaceous Amber, 

with an analysis of its fore wing characters. Entomological News, 97, 124–132. 
Krivokhatsky, V.A. (2011) Antlions (Neuroptera: Myrmeleontidae) of Russia. KMK Scientific Press, St. Petersburg, 334 pp. [in 

Russian]
Krüger, L. (1922) Hemerobiidae. Beiträge zu einer Monographie der Neuropteren-Familie der Hemerobiiden. Stettiner Ento-



A NEW PRONEURONEMA FROM ROVNO AMBER Zootaxa 4718 (2) © 2020 Magnolia Press  ·  299

mologische Zeitung, 83, 138–172.
Krüger, L. (1923) Neuroptera succinica baltica. Die im baltischen Bernstein eingeschlossenen Neuroptera des Westpreussischen 

Provinzial-Museums (heute Museum für Naturkunde und Vorgeschichte) in Danzig. Stettiner Entomologische Zeitung, 84, 
68–92.

Lambkin, K.J. (1986) A revision of the Australian Mantispidae (Insecta: Neuroptera) with a contribution to the classification of 
the family I. General and Drepanicinae. Australian Journal of Zoology, Supplementary Series, 116, 1–142. 

	 https://doi.org/10.1071/AJZS116
Larsson, S.G. (1975) Palaeobiology and mode of burial of the insects of the Lower Eocene Mo-clay of Denmark. Bulletin of the 

Geological Society of Denmark, 24, 193–209. 
Leach, W.E. (1815) Entomology. In: Brewster, D. (Ed.), Edinburgh Encyclopaedia, Edinburgh, 9 (Pt. 1), pp. 57–172.
Legalov, A.A., Nazarenko, V.Y. & Perkovsky, E.E. (2018) A new genus of fungus weevils (Coleoptera: Anthribidae) in Rovno 

amber. Fossil Record, 21, 207–212.
	 https://doi.org/10.5194/fr-21-207-2018
Linnaeus, C. (1758) Systema naturae per regna tria naturae secundum classes, ordines, genera, species, cum characteribus, 

differentiis, synonymis, locis. Vol. 1. 10th Edition. Salvii, Holmiae, 824 pp.
	 https://doi.org/10.5962/bhl.title.542
Makarkin, V.N., Archibald, S.B. & Oswald, J.D. (2003) New Early Eocene brown lacewings (Neuroptera: Hemerobiidae) from 

western North America. The Canadian Entomologist, 135, 637–653. 
	 https://doi.org/10.4039/n02-122 
Makarkin, V.N. & Gröhn, C. (2020) The first unusual Hemerobiidae (Neuroptera) from mid-Cretaceous Burmese amber. Creta-

ceous Research, 106, 104206. [in press, February 2020]
	 https://doi.org/10.1016/j.cretres.2019.104206
Makarkin, V.N., Perkovsky, E.E. & Gröhn, C. (2019) Neotype designation and re-description of Prolachlanius resinatus (Ha-

gen) (Neuroptera, Hemerobiidae) from Baltic amber, with the first record of the species from Rovno amber. Zootaxa, 4688 
(1), 57–70. 

	 https://doi.org/10.11646/zootaxa.4688.1.2
Makarkin, V.N. & Wedmann, S. (2009) First record of the genus Sympherobius (Neuroptera: Hemerobiidae) from Baltic amber. 

Zootaxa, 2078 (1), 55–62.
	 https://doi.org/10.11646/zootaxa.2078.1.3
Makarkin, V.N., Wedmann S. & Weiterschan T. (2016) A new genus of Hemerobiidae (Neuroptera) from Baltic amber, with a 

critical review of the Cenozoic Megalomus-like taxa and remarks on the wing venation variability of the family. Zootaxa, 
4179 (3), 345–370.

	 https://doi.org/10.11646/zootaxa.4179.3.2
Matsuda, R. (1970) Morphology and evolution of the insect thorax. Memoirs of the Entomological Society of Canada, 76, 

1–431. 
	 https://doi.org/10.4039/entm10276fv
McLachlan, R. (1869) New species, &c., of Hemerobiina; with synonymic notes (first series). Entomologist’s Monthly Maga-

zine, 6, 21–27.
Morse, M. (1931) The external morphology of Chrysopa perla L. (Neuroptera: Chrysopidae). Journal of the New York Entomo-

logical Society, 39 (1), 1–43.
Obst, K. & Ansorge, J. (2012) Exkursionsführer Geologie und Landschaftsentwicklung der Greifswalder Oie (Exkursion D am 

12. April 2012). Jahresberichte und Mitteilungen des Oberrheinischen Geologischen Vereins, Neue Folge, 94, 213–264.
	 https://doi.org/10.1127/jmogv/94/2012/213
Okamoto, H. (1905) Neuropterous insects of Hokkaido. Transactions of the Sapporo Natural History Society, 1, 111–117. [in 

Japanese]
Oswald, J.D. (2018) Neuropterida Species of the World. Available from: http://lacewing.tamu.edu/SpeciesCatalog/Main (ac-

cessed 20 August 2019)
Panfilov, D.V. (1980) New representatives of lacewings (Neuroptera) from the Jurassic of Karatau. In: Dolin, V.G., Panfilov, 

D.V., Ponomarenko, A.G. & Pritykina, L.N. (Eds.), Fossil insects of the Mesozoic. Naukova Dumka, Kiev, pp. 82–111. [in 
Russian]

Parfin, S.I. & Gurney, A.B. (1956) The spongilla-flies, with special reference to those of the western hemisphere (Sisyridae, 
Neuroptera). Proceedings of the United States National Museum, 105, 421–529.

	 https://doi.org/10.5479/si.00963801.105-3360.421
Perkovsky, E.E. (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, E.E. & Makarkin, V.N. (2019) A new species of Succinoraphidia Aspöck & Aspöck, 2004 (Raphidioptera: Raphidi-

idae) from the late Eocene Rovno amber, with venation characteristics of the genus. Zootaxa, 4576 (3), 570–580.
	 https://doi.org/10.11646/zootaxa.4576.3.9
Perkovsky, E.E., Rasnitsyn, A.P., Vlaskin, A.P. & Rasnitsyn, S.P. (2012) Contribution to the study of the structure of amber 

forest communities based on analysis of syninclusions in the Rovno amber (late Eocene of Ukraine). Paleontologicheskii 



MAKARKIN & PERKOVSKY300  ·  Zootaxa 4718 (2) © 2020 Magnolia Press

Zhurnal, 2012 (3), 70–78. [in Russian. English translation: Paleontological Journal, 46 (3), 293–301]
	 https://doi.org/10.1134/S0031030112030136
Perkovsky, E.E. & Wegierek, P. (2018) Aphid-Buchnera-Ant symbiosis, or why are aphids rare in the tropics and very rare fur-

ther south? Earth and Environmental Science Transactions of the Royal Society of Edinburgh, 107 (2/3), 297–310.
	 https://doi.org/10.1017/S1755691017000147
Perkovsky, E.E., Zosimovich, V.Yu. & Vlaskin, A.P. (2010) Rovno amber. In: Penney, D. (Ed.), Biodiversity of fossils in amber 

from the major world deposits. Siri Scientific Press, Manchester, pp. 116–136. 
Ponomarenko, A.G. (1992) New lacewings (Insecta, Neuroptera) from the Mesozoic of Mongolia. In: Grunt, T.A. (Ed.), New 

taxa of the fossil invertebrates of Mongolia. Transactions of the Joint Soviet–Mongolian Paleontological Expedition. Vol. 
41. Nauka Press, Moscow, pp. 101–111. [in Russian]

Rambur, J.P. (1842) Histoire Naturelle des Insectes, Névroptères. Fain et Thunot, Paris, [xviii] + 534 pp. 
Rust, J. (1999) Biologie der Insekten aus dem ältesten Tertiär Nordeuropas. Habilitationsschrift zur Erlangung der venia legendi 

für das Fach Zoologie in der biologischen Fakultät der Georg-August-Universität Göttingen, Göttingen, 482 pp.
Scudder, S.H. (1878) Additions to the insect-fauna of the Tertiary beds at Quesnel, British Columbia. Geological Survey of 

Canada, Report of Progress 1876–1877, 1878, 457–464. 
Sokoloff, D.D., Ignatov, M.S., Remizowa, M.V., Nuraliev, M.S., Blagoderov, V., Garbout, A. & Perkovsky, E.E. (2018) A male 

flower of Prunus s.l. (Rosaceae) from Eocene Rovno amber (Ukraine). Journal of Plant Research, 131 (6), 925–943. 
	 https://doi.org/10.1007/s10265-018-1057-2
Snodgrass, R.E. (1927) Morphology and mechanism of the insect thorax. Smithsonian Miscellaneous Collections, 80 (1), 1–

108. 
Snodgrass, R.E. (1935) Principles of Insect Morphology. McGraw-Hill Book Co., New York, 667 pp.
Tjeder, B. (1967) Neuroptera-Planipennia. The Lace-wings of Southern Africa. 6. Family Nemopteridae. In: Hanström, B., 

Brinck, P. & Rudebec, G. (Eds.), South African Animal Life. Vol. 13. Swedish Natural Science Research Council, Stock-
holm, pp. 290–501.

Tjeder, B. (1992) The Ascalaphidae of the Afrotropical Region (Neuroptera). 1. External morphology and bionomics of the fam-
ily Ascalaphidae, and taxonomy of the subfamily Haplogleniinae including the tribes Proctolyrini n. tribe, Melambrotini 
n. tribe, Campylophlebini n. tribe, Tmesibasini n. tribe, Allocormodini n. tribe, and Ululomyiini n. tribe of Ascalaphidae. 
Entomologica Scandinavica, Supplement 41, 3–169.

Yang, Q., Shi, C.F., Li, X.C., Pang, H. & Ren, D. (2018) The first fossil brown lacewing (Neuroptera: Hemerobiidae) from the 
Miocene of the Tibetan Plateau. ZooKeys, 726, 145–154.

	 https://doi.org/10.3897/zookeys.726.21086


