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Abstract

Three new specimens of the widely distributed Mesozoic genus Mesypochrysa 
Martynov, 1927 (Neuroptera: Chrysopidae: Limaiinae) are reported from the 
lowermost Eocene Fur Formation, Denmark: two of M. nielseni Makarkin and 
Perkovsky, 2023, and one of M. frandseni n. sp. While the venation of their forewings 
is typical of the genus, their hind wing venation differs significantly from older 
congeners by two characters: MA and MP are fused distally for a short distance, and 
MA and the basal branches of RP are strongly zigzagged, characteristic of younger 
Chrysopinae. Drakochrysa Yang and Hong, 1990 is regarded as a junior synonym of 
Mesypochrysa, syn. nov., and accordingly Drakochrysa sinica Yang and Hong, 1990 
as Mesypochrysa sinica (Yang and Hong, 1990), comb. nov. The preoccupied name 
of Mesypochrysa sinica Khramov et al., 2016 is replaced by the new name M. 
khramovi, nom. nov. Protochrysa brevinervis Zhang et al., 2020b is transferred to 
Mesypochrysa as M. brevinervis (Zhang et al., 2020b), comb. nov.

Keywords: Ypresian; Jutland; green lacewings; taxonomy; new species; new 
synonymy

1. Introduction



2

Green lacewings (Neuroptera: Chrysopidae) are medium-sized insects, relatively 
uniform in appearance. The family includes approximately 1400 extant species and is 
nearly globally distributed (Oswald and Machado, 2018). It consists of four easily 
distinguished subfamilies: Apochrysinae, Nothochrysinae, Chrysopinae, and 
Limaiinae. Only the predominantly tropical Apochrysinae lack fossil record. Fossils 
of the other three are numerous from the Middle Jurassic to the Pliocene (see Chen et 
al., 2023; Table 1).

The subfamily Limaiinae includes 39 fossil species in 10 fossil genera (mostly 
Mesozoic) and probably one extant genus (Leptochrysa Adams and Penny, 1992) (see 
a review of Makarkin and Perkovsky, 2023). Most genera are from the Cretaceous: 
Baisochrysa Makarkin, 1997 (Late Jurassic to Early Cretaceous), Paralembochrysa 
Nel et al., 2005 (Early Cretaceous), Aberrantochrysa Khramov, 2018 (Early 
Cretaceous), Drakochrysa Yang and Hong, 1990 (Early Cretaceous), Limaia Martins-
Neto and Vulcano, 1989 (Early Cretaceous), Araripechrysa Martins-Neto and 
Vulcano, 1989 (Early Cretaceous), Parabaisochrysa Lu et al., 2018 (mid-Cretaceous) 
and Cretachrysa Makarkin, 1994 (Late Cretaceous). The genus Protochrysa 
Willmann and Brooks, 1991 is restricted to the early Eocene (Makarkin and 
Archibald, 2013).

The genus Mesypochrysa Martynov, 1927 (= Caririchrysa Martins-Neto and 
Vulcano, 1989; = Lembochrysa Ren and Guo, 1996) is the largest in the subfamily 
with 30 described species (including a new species and new assignments proposed in 
this paper, see Table 1). Previously, the genus was known only from the Mesozoic 
(Middle Jurassic to Late Cretaceous), but recently Mesypochrysa nielseni Makarkin 
and Perkovsky, 2023 was described from the lower Eocene Fur Formation based on a 
forewing. Here, we report three additional specimens of Mesypochrysa from this 
formation, all with both fore- and hind wings: two of M. nielseni and the third 
representing a new species.

2. Locality

The specimens described here come from the marine Fur Formation. This 
formation, together with the underlying Stolleklint Clay (Ølst Formation), constitutes 
the Mo-clay of the Limfjord area of northern Jutland, Denmark. There is a 
considerable body of literature about this Lagerstätte (e.g., Larsson, 1975; Pedersen 
and Surlyk, 1983; Willumsen, 2004; Pedersen et al., 2012; Rasmussen et al., 2016; 
Madsen and Rasmussen, 2021). The Fur Formation is the earliest Eocene (Ypresian) 
in age, deposited over approximately one million years prior to 54.6 Ma (Stokke et al., 
2020). The taphonomy of these deposits was discussed by Archibald and Makarkin 
(2006).

The Fur Formation is one of the most important Ypresian Lagerstätten. Its fossil 
insects are abundant, with more than 20000 specimens reported (Rust, 1999; Pedersen 
et al., 2012). To date, more than 200 species of 15 insect orders have been identified 
from the Mo-clay (Rust, 1998, 1999). Of these, ca. 100 species have been described, 
and new taxa are added every year (e.g., Manukyan, 2025; Shcherbakov et al., 2025; 
Simonsen et al., 2025). The order Neuroptera is so far represented by six families: 
Polystoechotidae, Osmylidae, Mantispidae. Hemerobiidae, Chrysopidae and 
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Berothidae (Henriksen, 1922; Schlüter, 1982; Willmann and Brooks, 1991; Willmann, 
1993; Rust, 1999; Andersen, 2001; Archibald and Makarkin, 2006; Makarkin and 
Perkovsky, 2023, 2024; Makarkin et al., 2024, 2025a, 2025b). To date, 17 valid 
species of Neuroptera have been described (including herein), and several others 
await description.

3. Materials and methods

This study is based on three Fur Formation specimens, one collected at Sundby 
and another at Vangsgaard pit, both on Mors Island in northern Jutland, and the third 
at an unknown locality.

The holotype of Mesypochrysa frandseni n. sp. was found at Vangsgaard pit in 
the same concretion with the holotype of Protheristria roldae Makarkin et al., 2025b 
(Mantispidae) (see Makarkin et al., 2025b) and the holotype of the first Eocene 
roproniid (Perkovsky and Rasnitsyn, in press). The concretion measures 
approximately 120 cm long, 60 cm wide and 40 cm thick, and contains about 240 
insect specimens (Ch. Nielsen, personal communication, November 2025).

Venational terminology follows Breitkreuz et al. (2017). Crossveins are 
designated by the longitudinal veins to which they connect and are numbered in 
sequence from the wing base, e.g., 1r-m, first crossvein in between RP and M/MA; 
2icu, second crossvein between CuA and CuP. Character states of compared taxa are 
provided in brackets.

Abbreviations: A1–A3, first to third anal veins; CuA, anterior cubitus; CuP, 
posterior cubitus; im, intramedian cell; MA, anterior media; MP, posterior media; Psc, 
pseudocubitus; Psm, pseudomedia; RA, anterior radius; RP, posterior radius; RP1, 
proximal-most branch of RP; Sc, subcosta.

4. Systematic paleontology

Class Insecta Linnaeus, 1758

Order Neuroptera Linnaeus, 1758

Family Chrysopidae Schneider, 1851

Subfamily Limaiinae Martins-Neto and Vulcano, 1989

Genus Mesypochrysa Martynov, 1927

Emended diagnosis: May be distinguished from other genera of the subfamily by a 
combination of the following forewing character states: distal veinlets of RA short, 
simple [long, forked in Protochrysa]; im long (length/width ratio 3.3–6.3), often 
tapering basally [short (length/width ratio 2.2–2.5), obtuse basally in Cretachrysa, 
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Araripechrysa]; most branches of RP forked distally [most branches simple in 
Limaia]; crossvein between im and CuA located in distal part of im or distad im [in 
middle part of im in Araripechrysa]; two gradate series of crossveins in radial space 
[three in Baisochrysa, Paralembochrysa, Parabaisochrysa].

Remarks: The venation of Aberrantochrysa is similar to that of Mesypochrysa. The 
few characters that distinguish these genera are possibly aberrations.

Mesypochrysa nielseni Makarkin and Perkovsky, 2023

(Figs. 1, 2)

2023   Mesypochrysa nielseni – Makarkin and Perkovsky, p. 58, figs. 1–3.

Material examined: Specimen 5-C2335, collected by Henrik Madsen in 1996, and 
deposited in the Madsen collection in the Madsen collection in Museum Mors; an 
incomplete overlapped fore- and hind wings. Specimen FUM-N 16652, collected by 
Ole Burholt, and deposited in Fur Museum; a nearly complete specimen (male) with 
all wings overlapping.

Locality and horizon: 5-C2335: Denmark: northern Jutland: Mors Island: Sundby; 
Fur Formation, lower part of the Silstrup Member (ash layers+25 – +30); lowermost 
Eocene.

FUM-N 16652: Fur Formation (collecting locality unknown).

Description: Specimen 5-C2335 (Fig. 1). Forewing 13.3 mm long as preserved 
(estimated complete length ca. 14.5 mm), 5.1 mm wide (length/width ratio 2.84). 
Costal space moderately broad, widest at level of RP origin. All preserved subcostal 
veinlets simple, rather widely spaced. Apical part of Sc indiscernible. Subcostal space 
narrow, proximally slightly broadened; basal subcostal crossvein located at level of 
RP origin. RA long, entering margin slightly before wing apex; several short, closely 
spaced veinlets preserved apically. RA space slightly broadened medially; with 15 
crossveins (of these one forked), all straight (except one). RP originating at obtuse 
angle. Anterior trace of RP zigzagged, apically shallowly forked; with 10 pectinate 
branches, all forked once except two (i.e., distal part of RP8 not preserved; RP10 
simple); RP7, RP8 fused basally (before inner gradate series). Basal crossvein 
between RP, M (1r-m) indiscernible, probably connecting anterior trace of RP with at 
proximal end of im. M dividing to MA, MP distad origin of RP. MA, MP probably 
forked at distad Psc; one branch of MA forked again. im long, tapering basally 
(length/width ratio ca. 3.5). Crossvein between MA, MP (1im) rather long. Psm 
poorly developed. Crossvein 2m-cu connected im, CuA in distal part of im (markedly 
proximad 1im). CuA probably with three simple branches. CuA continuing into well 
developed, only slightly zigzagged Psc, which continues into outer gradate series of 
crossveins. Two gradate, smoothly curved series of crossveins: inner series with nine 
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preserved (ten when complete) crossveins distad MA; outer series, with 10 crossveins 
distad RP2. CuP deeply forked. Two crossveins between CuA, CuP. A1, A2 simple.

Hind wing 12 mm long as preserved (estimated complete length ca.13 mm), ca. 
4.6 mm wide. Costal space fragmentarily preserved; subcostal veinlets not preserved 
(except one). Discernible part of Sc short. Subcostal space narrow; crossveins not 
detected. RA long, ending on margin nearly at wing apex; few distal veinlets 
discernible. RA space rather broad, with eleven preserved crossveins in distal part. 
Anterior trace of RP slightly zigzagged, apically shallowly forked; with 10 pectinate 
branches (all forked once). Basal part of MA not discernible. Psm poorly preserved, 
zigzagged. MP fused with MA for short distance at Psc. Proximal crossvein between 
MA, MP (1im) long. CuA pectinate, with three simple branches. Psc poorly 
developed. CuA, A1 fused basally. A2 probably simple. Two gradate, smoothly 
curved series of crossveins: inner series with eight preserved crossveins distad MA 
(eleven when complete); outer series with eleven crossveins preserved distad MA.

Specimen FUM-N 16652, male (Fig. 2). Head, prothorax missing. Mesothorax, 
metathorax poorly preserved; details not discernible. Mid- and hind legs slender with 
short setae. Abdomen poorly discernible. Presumed T9 short; shape of ectoproct 
unclear; presumed S8 long; S9 indiscernible (alternatively, presumed S8 represents 
fused S8+S9) (Fig. 2B).

Forewing 11.8 mm long, 4.7 mm wide (length/width ratio 2.5). Costal space 
moderately broad, widest distad level of RP origin. All preserved subcostal veinlets 
simple, rather widely spaced. Sc short, apex indiscernible. Subcostal space narrow; 
subcostal crossveins not detected. RA long, entering margin slightly before wing 
apex; several short, closely spaced veinlets preserved apically. RA space broadened 
medially, with 11 preserved crossveins (probably 12 when complete). RP originating 
relatively close to wing base (at 17% complete length), at obtuse angle. Anterior trace 
of RP zigzagged, apically shallowly forked; with 11 pectinate branches, all forked 
once. Basal crossvein between RP, M (1r-m) indiscernible; probably very short. M 
dividing to MA, MP distad origin of RP. MA forked distad Psc; MP probably forked 
at Psc. im long, narrow, tapering basally (length/width ratio ca. 3.6). Crossvein 
between MA, MP (1im) long. Psm relatively well developed. Crossvein 2m-cu 
connected im, CuA in distal part of im (slightly proximad 1im). CuA probably with 
two simple branches. CuA continuing into well developed, slightly zigzagged Psc, 
which continues into outer gradate series of crossveins. Two gradate series of 
crossveins: inner series slightly incurved, with 11 crossveins distad MA; outer series 
slightly incurved, convergent distally with inner series, with 11 crossveins distad RP1. 
CuP deeply forked. 2icu connecting CuA, anterior branch of CuP. A1, A2 simple.

Hind wing 9.2 mm long as preserved (estimated complete length ca. 10 mm), 
width ca. 3.8 mm. Costal space fragmentarily preserved with subcostal veinlets 
incomplete. Discernible part of Sc, RA short. Subcostal space very narrow; crossveins 
not detected. RA space broad, with seven preserved crossveins. Anterior trace of RP 
slightly zigzagged; with 9 preserved pectinate branches (all forked once). Psm poorly 
developed, zigzagged. MP connected with MA by short distal crossvein (2im) at Psc; 
proximal crossvein (1im) not preserved. CuA pectinately forked with three simple 
branches. CuP+A1 fragmentarily preserved. Psc poorly developed, zigzagged. Two 
gradate series of crossveins: inner series with 10 crossveins distad MA (eight 
preserved); outer series with 11 crossveins preserved distad MP.
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Remarks: The wing size and venation of two new specimens are in general 
concordant with those of Mesypochrysa nielseni. The forewing length of the holotype 
is 14.5 mm, and 11.8–13.3 mm of new specimens. However, their forewing venation 
is different in number of the RP branches and crossveins in the RA space. These 
differences may be associated with the different sizes of specimens. Also, the hind 
wings of new specimens slightly differ by MP being fused with MA for a distance at 
the pseudocubitus in 5-C2335, while it is connected with MA by short distal crossvein 
in FUM-N 16652. We consider these differences to be intraspecific. Also, the 
holotype of Mesypochrysa nielseni and specimen 5-C2335 were found in the same ash 
layers+25 – +30.

This is the youngest known species of the genus.

Mesypochrysa frandseni n. sp.

(Figs. 3, 4)

Etymology: The species is named after one of the collectors of the holotype, John 
Frandsen (Erslev, Denmark).

Type material: Holotype MGUH 35222 (NHMD-2015714), collected by Dorthe 
Rold and John Frandsen on February 15, 2025, deposited in the collections of the 
Natural History Museum of Denmark.

Type locality and horizon: Denmark: northern Jutland: Mors Island: Vangsgaard pit 
(56.941308°N, 8.891708°E); Fur Formation, middle part of the Knudeklint Member 
(0.5 m above ash layer-17); earliest Eocene.

Diagnosis: May be distinguished from other species by a combination of the 
following. Forewing: RP with 20 branches [10–13 in M. nielseni]. Hind wing: MA, 
MP fused at Psc for a short distance [not fused in other species of the genus except M. 
nielseni]; MA and basal branches of RP strongly zigzagged [at most slightly 
zigzagged in other species except M. nielseni].

Description: Head fragmentarily preserved; only eyes and mouthparts (partially) 
discernible. Thorax poorly preserved; prothorax short. Mid- and hind legs slender 
(detail not discernible). Abdomen missing.

Forewing 19.6 mm long, 6.7 mm wide (length/width ratio 2.93). Costal space 
moderately broad, widest slightly distad level of RP origin. All preserved subcostal 
veinlets simple, rather widely spaced. Sc short, slightly curved towards RA apically, 
but apex indiscernible. Subcostal space narrow, proximally broadened; subcostal 
crossveins not detected. RA long, entering margin slightly before wing apex; several 
short, closely spaced veinlets preserved apically. RA space broadened medially; with 
21 crossveins (of these three forked), some curved in distal half. RP originating 
relatively close to wing base (at 18% complete length), at obtuse angle. Anterior trace 
of RP zigzagged, apically shallowly forked; with 20 pectinate branches, all forked 
once except two (i.e., RP6, RP14) in which proximal branched shallowly forked. 
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Basal crossvein between RP, M (1r-m) short, connecting anterior trace of RP, MA 
within im near its proximal end. M dividing to MA, MP distad origin of RP. MA 
probably forked at distad Psc; MP probably simple. im long, narrow, tapering basally 
(length/width ratio ca. 5). Crossvein between MA, MP (1im) rather long. Psm poorly 
developed. Crossvein 2m-cu connected im, CuA at nearly distal end of im (slightly 
proximad 1im). CuA probably with three simple branches. CuA continuing into well 
developed, only slightly zigzagged Psc, which continues into outer gradate series of 
crossveins. Two gradate series of crossveins: inner series sinuously curved, with 19 
crossveins distad MA; outer series smoothly curved, with 18 crossveins distad RP2. 
CuP deeply forked. 1icu located far from origin of CuP; 2icu connecting CuA, 
anterior branch of CuP. c1: c2 length ratio 0.43. A1 simple. A2 incomplete.

Hind wing 17 mm long as preserved (estimated complete length ca. 18 mm), 5.9 
mm wide. Costal space narrow; all preserved subcostal veinlets simple. Discernible 
part of Sc short, distally slightly thickened. Subcostal space narrow; crossveins not 
detected. RA long, poorly discernible distally, ending on margin nearly at wing apex; 
its veinlets indiscernible. RA space broad, broadening medially; with 20 crossveins, 
some curved in distal half. Anterior trace of RP slightly zigzagged; with 16 preserved 
pectinate branches (ten forked, other incompletely preserved). MA basally fused with 
RP. Psm poorly developed, zigzagged. MP fused with MA for some distance. 
Proximal crossvein between MA, MP (1im) long. CuA, CuP+A1 fragmentarily 
preserved. Psc poorly developed. Two gradate series of crossveins: inner series 
arranged in sinuous line, with 16 crossveins distad MA; outer series incomplete, with 
8 crossveins preserved distad MA.

Remarks: The fragmentary forewing described previously as ‘Limaiinae gen. et sp. 
A’ (Makarkin and Perkovsky, 2023, fig. 4) has venation well concordant with that of 
Mesypochrysa frandseni n. sp., and may belong to this species.

5. Discussion

5.1. Characters of Mesypochrysa

5.1.1. Forewing venation

The forewing venation of the genus is rather homogeneous. Besides quantitative 
differences between the species (e.g., wing size, number of branches RP and subcostal 
veinlets), there are only small qualitative differences, e.g., in the shape of im, the 
position of the 2m-cu crossvein, the length of RA, the width of the costal space 
(especially in the distal part), and the branching of RA and the anal veins. 

The forewing venation of the oldest known species of the genus from the Middle 
Jurassic locality of Daohugou (China) is not principally different from that of those 
from the Upper Jurassic of Karatau (Kazakhstan), the Lower Cretaceous Baissa 
(Russia: Transbaikalia) and Crato Formation (Brazil), and the Eocene Fur Formation 
(see Panfilov, 1980; Makarkin, 1997; Martins-Neto, 1997; Nel et al., 2005; Khramov 
et al., 2016; Wang et al., 2025; this paper). Their forewing RA is long, terminating 
slightly before to slightly after wing apex, and distal veinlets of RA are relatively long 
and dense. Species from these localities are also similar in other character states.
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The only known species of the genus from the mid-Cretaceous Kachin amber 
(i.e., M. coadnata Chen et al., 2022) differs greatly from these species in its relatively 
short RA (terminating well before the wing apex) and sparse distal veinlets (Chen et 
al., 2022, figs. 2, 4, 6). The relatively short RA is also found in M. miniscula (Ren and 
Guo, 1996) from the Lower Cretaceous Yixian Formation (Ren and Guo, 1996, fig. 
7).

A1 and A2 are simple in most species of the genus (see Figs. 1, 2), while these are 
forked in all specimens from the Yixian Formation and some from other Lower 
Cretaceous localities. The first two species from the Yixian Formation were originally 
considered to belong to the genus Lembochrysa Ren and Guo, 1996, but this genus 
was later synonymized by Khramov et al. (2016) with Mesypochrysa. Indeed, the 
forewing venation of Lembochrysa and Mesypochrysa is otherwise nearly identical 
(see Ren and Guo, 1996, figs. 7, 8; Nel et al., 2005, fig. 13.1; Zhang et al., 2020a, 
figs. 1, 2).

The important character state of Mesypochrysa is the short Sc terminating on RA. 
It is easily seen in two species, the Early Cretaceous M. chrysopa Makarkin, 1997 and 
the Middle Jurassic M. paucinervis Wang, Yang and Ren in Wang et al., 2025 
(Makarkin, 1997, fig. 13; Wang et al., 2025, fig. 1b). The terminal part of Sc is poorly 
or not discernible in many other species as their pterostigmata are often dark to very 
dark. These veins are fully separate in all other extant and Cenozoic Chrysopidae. 
Interestingly, Sc and RA are similarly not fused distally in extant Hemerobiidae, but 
fused in many of their Mesozoic taxa (e.g., Klimaszewski and Kevan, 1986, fig. 2; 
Ponomarenko, 1992, fig. 4; Liu et al., 2022, fig. 3; Nakamine et al., 2022, fig. 2B).

5.1.2. Hind wing venation

The hind wing venation of Mesypochrysa is apparently more varied than that of 
the forewings. Unfortunately, the hind wings of many Limaiinae are unknown or at 
most incompletely preserved. Below, three characters are analyzed in detail.

5.1.2.1. The basal fusion of MA and RP

The hind wing MA and RP of Mesypochrysa frandseni n. sp. are fused for some 
distance, and MA is originating on RP. This character state often occurs in 
Chrysopidae and is found in some representatives of Mesypochrysa (M. minuta 
Makarkin, 1997, M. chrysopa Makarkin, 1997, M. curvimedia Makarkin, 1997, M. 
minima Makarkin, 1997, M. magna Makarkin, 1997, M. cf. chrysopoides 
Ponomarenko, 1992, and M. criptovenata Martins-Neto and Vulcano, 1989), and 
Parabaisochrysa (Makarkin, 1997, figs. 5, 14, 16, 18; Martins-Neto, 1997, fig. 4; Nel 
et al., 2005, fig. 13.2; Lu et al., 2018, figs. 2C, D, 3B), most Nothochrysinae 
(including the oldest known species Sinonothochrysa zhangi Huang and Nel in Huang 
et al., 2022 from the Paleocene of China) and Apochrysinae, and all Chrysopinae.

This condition is obviously derived. The plesiomorphic condition occurs rarely in 
Chrysopidae when M is divided into MA and MP, and MA is connected with RP by a 
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crossvein. It is found in some Limaiinae (Mesypochrysa reducta Panfilov, 1980, M. 
miniscula and M. coadnata Chen et al., 2022; Baisochrysa; Protochrysa; and 
Leptochrysa: Panfilov, 1980, fig. 113; Willmann and Brooks, 1991, fig. 2; Ren and 
Guo, 1996, fig. 7b; Makarkin, 1997, fig. 22; Tauber, 2019, figs. 2b, 6b; Chen et al., 
2022, figs. 2B, 4C), and a few Nothochrysinae (Archaeochrysa Adams, 1967; 
Stephenbrooksia Willmann, 1993; and some Triplochrysa Kimmins, 1952: New, 
1980, fig. 22: Makarkin et al., 2022, fig. 2B; Makarkin and Perkovsky, 2024, fig. 2B). 
Of these, only two genera are extant (i.e. Leptochrysa and Triplochrysa), others are 
from the Eocene or older.

This state is unknown in the limaiine Limaia, Araripechrysa, Cretachrysa, and 
Aberrantochrysa.

5.1.2.2. The distal fusion of MA and MP

The distal fusion of the hind wing MA and MP for a short distance as found in 
both species of Mesypochrysa from the Fur Formation has not been previously 
documented in the genus or subfamily. However, it is characteristic of younger 
subfamilies, present in most Nothochrysinae (e.g., Makarkin et al., 2022, figs. 9C, D, 
11C, 13C, D, 16C, D, 19D, 22C, D, 25C, D, 28) and all Chrysopinae and 
Apochrysinae. This condition is obviously derived.

These veins are not fused in other Limaiinae and few Nothochrysinae, e.g., two 
genera from the Fur Formation (Furochrysa Makarkin and Perkovsky, 2024 and 
Stephenbrooksia Willmann, 1993) (Makarkin and Perkovsky, 2024, figs. 3D, 5B), and 
the plesiomorphic Eocene/Oligocene genus Archaeochrysa (Makarkin and Archibald, 
2013, figs. 15.6, 16.6, 18.6; Makarkin et al., 2022, fig. 2B).

5.1.2.3. The strongly zigzagged MA and basal branches of RP

The MA and the basal branches of RP are at most slightly zigzagged in most 
species of Mesypochrysa (e.g., Makarkin, 1997, fig. 14; Wang et al., 2025, fig. 4d, f), 
but strongly zigzagged in two Fur Formation species at the Psm: parts of MA and RP1 
forming the Psm are aligned; they are parallel distad the Psm and go at a strong angle 
to it. A similar condition occurs in most Nothochrysinae (e.g., Makarkin et al., 2022, 
figs. 2B, 9C, D, 11C, D), and all Chrysopinae and Apochrysinae. The strongly 
zigzagged MA and the basal branches of RP are obviously derived states for the two 
species.

5.1.3. Genital segments of Mesypochrysa

Male genital segments are described in four species of Limaiinae, all belong to 
Mesypochrysa: M. cf. intermedia Panfilov, 1980 from the Middle Jurassic of 
Daohugou (Khramov et al., 2016, fig. 2B), Mesypochrysa sp. from the Upper Jurassic 
of Karatau (Khramov et al., 2016, fig. 1D), M. cannabina Khramov, 2018 from the 
Lower Cretaceous of Khasurty (Russia: Transbaikalia) (Khramov, 2018, fig. 2D), and 



10

M. nielseni (this paper). Their terminal segments are plesiomorphic (unmodified); the 
8th and 9th sternites are not fused; and the 9th tergite is very short. Unfortunately, the 
male genital segments of M. nielseni are poorly visible; in general, they are most 
similar to those of M. cannabina in the poorly discernible 9th sternite and ectoproct 
(Fig. 2B). However, the 8th and 9th sternites of M. nielseni may be fused as is typical 
for younger subfamilies (especially Apochrysinae and Chrysopinae), but this requires 
confirmation.

The female genital segments have been described in only one fossil species of 
Limaiinae, the mid-Cretaceous M. coadnata (Chen et al., 2022, figs. 1D, 3D, 5E), and 
in the extant Leptochrysa prisca Adams and Penny, 1992 (Tauber, 2019, figs. 8, 9). 
These are similarly constructed in both: the 8th and 9th tergites are plesiomorphically 
not fused (fused in some Nothochrysinae, and all Chrysopnae and Apochrysinae), and 
the 9th tergite is expanded ventro-caudally. The structure of the female genital 
segments of Limaiinae and most Nothochrysinae are similar.

5.2. General consideration

The only subfamily of Chrysopidae known from the Mesozoic is Limaiinae, 
although the taxonomic position of the two Cretaceous genera (i.e., Araripechrysa and 
Paralembochrysa) is considered unclear (see Makarkin and Perkovsky, 2023). The 
forewing venation of both Fur Formation species is typical for the genus, but their 
hind wing venation differs considerably from that of their congeners (above). Their 
hind wing MA and MP are fused distally for a short distance, and MA and the basal 
branches of RP are strongly zigzagged. These two apomorphic features are not found 
in other representatives of Mesypochrysa and could allow us to assign the Fur 
Formation species to a new genus, but we consider this premature.

The presence of the three hind wing apomorphic character states mentioned above 
in the Fur Formation species is concordant with an evolutionary tendency within the 
family. These conditions are rare (or not present) in Limaiinae, but characteristic of 
younger subfamilies, especially Chrysopinae and Apochrysinae. A similar situation is 
found in the Fur Formation Mantispidae. The Danomantispa Makarkin et al., 2025a is 
the only drepanicine genus possessing a pterostigma very similar to that of more 
advanced Mantispinae (Makarkin et al., 2025a).

The situation with Mesypochrysa is similar to that of Chrysopa Leach, 1815, s.l. 
For over a centuary this genus sensu lato was considered cosmopolitan, comprising 
many species now represented by separate genera. The forewing venation of most of 
these genera (e.g., Chrysopa s.str., Apertochysa Tjeder, 1966, Cunctochrysa Hölzel, 
1970) is practically identical, differing only by coloration of the body and veins, and 
by male genitalia.

Chrysopa s.l. was a collective genus, and it is very likely that Mesypochrysa is 
also such. Its occurrences in localities with different climates across the world appears 
to indicate this. However, to resolve this issue, it is necessary to find and examine the 
genitalia of a large number of species.
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5.3. Taxonomic notes

Drakochrysa (with the only species D. sinica Yang and Hong, 1990) has been 
described from the Lower Cretaceous Laiyang Formation of China. Its holotype is 
most probably lost. The wing venation of D. sinica was inadequately depicted (Yang 
and Hong, 1990, figs. 4, 5), but the published photograph is rather good (Yang and 
Hong, 1990, pl. 1). Based on this photograph, we can see that its visible venation is 
typical for Mesypochrysa; all diagnostic character states are present in the species. Its 
forewing venation is most similar to that of M. miniscula. Therefore, Drakochrysa is a 
synonym of Mesypochrysa, syn. nov. D. sinica is here transferred to this genus as 
Mesypochrysa sinica (Yang and Hong, 1990), comb. nov. However, later 
Mesypochrysa sinica Khramov et al., 2016 was described from another locality in 
China (Daohugou). We propose to replace this preoccupied species name by a new 
name in honor of one of the authors who described it, Alexander V. Khramov: 
Mesypochrysa khramovi, nom. nov.

The venation of Protochrysa brevinervis Zhang et al., 2020b is typical for that of 
Mesypochrysa and similar to that of other Yixian Formation species of the genus in 
the forked A1 and A2. The only difference from other species is that some of the RA 
veinlets are forked. In several other undescribed specimens of Mesypochrysa from the 
Yixian Formation some of these veinlets are also forked (VNM, personal 
observation). Therefore, we propose to transfer the species to Mesypochrysa as M. 
brevinervis (Zhang et al., 2020b), comb. nov.

6. Conclusion

The discovery of two species of Mesypochrysa from the lowermost Eocene Fur 
Formation is very important. While the venation of the forewings is typical of the 
genus, their hind wing venation is different from all older (Mesozoic) congeners by at 
least two character states: their hind wing MA and MP are fused distally for a short 
distance, and MA and the basal branches of RP are strongly zigzagged. These features 
are characteristic of younger subfamilies, especially Chrysopinae and Apochrysinae, 
i.e., they are concordant with the trend in venational evolution within the family.

Acknowledgements

We thank Henrik Madsen (Museum Mors, Denmark), Dorthe Rold and John 
Frandsen (both Erslev, Denmark), and Ole Burholt (Denmark) for collection of 
specimens; Christian Nielsen (Frederiksberg, Denmark) for useful information; S. 
Bruce Archibald (University of British Columbia, Canada) for editing the English; 
Xing-Yue Liu (China Agricultural University, Beijing) and two anonymous reviewers 
for providing valuable suggestions to improve this manuscript. Research of VNM was 
carried out within the state assignment of Ministry of Science and Higher Education 
of the Russian Federation (theme No. 124012400285-7). TJS was supported by the 
Danish Ministry for Culture (grant: FORM.2019-0006), 15 June Foundation (grant: 
2018-N-146), and Augustinus Foundation (grant: 19-1419). EEP was supported by the 



12

Scholars at Risk Ukraine (SARU) program, jointly funded by the Villum Foundation, 
Carlsberg Foundation, and Novo Nordisk Foundation.

References

Adams, P.A., 1967. A review of the Mesochrysinae and Nothochrysinae (Neuroptera: 
Chrysopidae). Bulletin of the Museum of Comparative Zoology 135 (4), 215–
238.

Adams, P.A., Penny, N.D., 1992. New genera of Nothochrysinae from South America 
(Neuroptera: Chrysopidae). Pan-Pacific Entomologist 68 (3), 216–221.

Andersen, S., 2001. Silky lacewings (Neuroptera: Psychopsidae) from the Eocene-
Paleocene transition of Denmark with a review of the fossil record and comments 
on phylogeny and zoogeography. Insect Systematics and Evolution 32, 419–438.

Archibald, S.B., Makarkin, V.N., 2006. Tertiary giant lacewings (Neuroptera: 
Polystoechotidae): revision and description of new taxa from western North 
America and Denmark. Journal of Systematic Palaeontology 4 (2), 119–155.

Breitkreuz, L.C.V., Winterton, S.L., Engel, M.S., 2017. Wing tracheation in 
Chrysopidae and other Neuropterida (Insecta): A resolution of the confusion 
about vein fusion. American Museum Novitates 3890, 1–44.

Chen, Z.L., Jouault, C., Li, H.Y., Xu, C.P., Nel, A., Huang, D.Y., Liu, X.Y., 2022. A 
new green lacewing species of the extinct subfamily Limaiinae (Insecta: 
Neuroptera: Chrysopidae) from the mid-Cretaceous of Myanmar. Cretaceous 
Research 140, 105326.

Chen, Z.L., Gao, Y.H., Makarkin, V.N., Liu, X.Y., 2023. First green lacewing species 
of the tribe Chrysopini (Insecta: Neuroptera: Chrysopidae: Chrysopinae) from the 
Eocene Baltic amber and Miocene Mexican amber. Palaeoentomology 6 (6), 651–
664.

Henriksen, K.L., 1922. Eocene insects from Denmark. Danmarks Geologiske 
Undersøgelse 2 (37), 1–36.

Hölzel, H., 1970. Zur generischen Klassifikation der Paläarktischen Chrysopinae. 
Eine neue Gattung und zwei neue Untergattungen der Chrysopidae (Planipennia). 
Zeitschrift der Arbeitsgemeinschaft Österreichischer Entomologen 22, 44–52.

Huang, D.Y., Lian, X.N., Jouault, C., Gao, J., Nel, A., 2022. First green lacewing 
(Insecta: Neuroptera: Chrysopidae) from the Paleocene Sanshui Basin of 
Guangdong, South China. Historical Biology 34 (4), 704–712.

Jepson, J.E., Makarkin, V.N., Coram, R.A., 2012. Lacewings (Insecta: Neuroptera) 
from the Lower Cretaceous Purbeck Limestone Group of southern England. 
Cretaceous Research 34, 31–47.



13

Khramov, A., 2018. A new assemblage of Early Cretaceous green lacewings 
(Chrysopidae: Neuroptera) from Transbaikalia. Earth and Environmental Science 
Transactions of the Royal Society of Edinburgh 107 (for 2017) (2/3), 195–202.

Khramov, A.V., Liu, Q., Zhang, H.C., Jarzembowski, E.A., 2016. Early green 
lacewings (Insecta: Neuroptera: Chrysopidae) from the Jurassic of China and 
Kazakhstan. Papers in Palaeontology 2, 25–39.

Kimmins, D.E., 1952. Some new Australian Chrysopidae. Annals and Magazine of 
Natural History (Series 12) 5, 69–81.

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.

Larsson, S.G., 1975. Palaeobiology and the mode of burial of the insects of the lower 
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. 
Vol. 9. Part 1. William Blackwood, Edinburgh, pp. 57–172.

Linnaeus, C., 1758. Systema naturae per regna tria naturae secundum classes, ordines, 
genera, species, cum characteribus, differentiis, synonymis, locis, 10th Ed. Vol. 1. 
Salvii, Holmiae, 824 pp.

Liu, X.Y., Chen, Z.L., Zhuo, D., 2022. Cretoneuronema gen. nov. (Neuroptera: 
Hemerobiidae), a new brown lacewing genus from the mid-Cretaceous Kachin 
amber. Palaeoentomology 5 (3), 226–232.

Lu, X.M., Wang, B., Ohl, M., Liu, X.Y., 2018. The first green lacewing (Insecta: 
Neuroptera: Chrysopidae) from the mid-Cretaceous amber of Myanmar. Zootaxa 
4399 (4), 563–570.

Madsen, H., Rasmussen, J.A., 2021. Geologien fortæller: Moler og Fossiler [What 
Geology Tells: The Mo‐clay and Its Fossils]. Museum Mors, Nykøbing Mors, 103 
pp.

Makarkin, V.N., 1994. Upper Cretaceous Neuroptera from Russia and Kazakhstan. 
Annales de la Société Entomologique de France (N.S.) 30 (3), 283–292.

Makarkin, V.N., 1997. Fossil Neuroptera of the Lower Cretaceous of Baisa, East 
Siberia. Part 3. Chrysopidae (Insecta). Spixiana 20 (2), 107–118.

Makarkin, V.N., Archibald, S.B., 2013. A diverse new assemblage of green lacewings 
(Insecta: Neuroptera: Chrysopidae) from the Early Eocene Okanagan Highlands, 
western North America. Journal of Paleontology 87, 123–146.

Makarkin, V.N., Perkovsky, E.E., 2023. New Limaiinae (Neuroptera: Chrysopidae) 
from the early Eocene Fur Formation, Denmark, including an unexpected finding 
of a Mesozoic genus. Zootaxa 5383 (1), 57–66.



14

Makarkin, V.N., Perkovsky, E.E., 2024. Nothochrysinae (Neuroptera: Chrysopidae) 
from the early Eocene Fur Formation, Denmark, with description of a new genus. 
Zootaxa 5433 (4), 529–545.

Makarkin, V.N., Antell, G., Archibald, S.B., 2022. A revision of Chrysopidae 
(Neuroptera) of the late Eocene Florissant Formation, Colorado, with description 
of new species. Zootaxa 5133 (3), 301–345.

Makarkin, V.N., Legalov, A.A., Simonsen, T.J., Perkovsky, E.E., 2024. First record 
of Berothidae (Neuroptera) from the early Eocene of Denmark. Ecologica 
Montenegrina 79, 1–10.

Makarkin, V.N., Perkovsky, E.E., Nielsen, C., 2025a. A new genus of Drepanicinae 
(Neuroptera: Mantispidae) from the early Eocene Fur Formation, Denmark. 
Zootaxa 5570 (3), 583–590.

Makarkin, V.N., Nielsen, C., Perkovsky, E.E., 2025b. A further new genus of 
Drepanicinae (Neuroptera: Mantispidae) from the earliest Eocene Fur Formation, 
Denmark. Zootaxa 5696 (3), 444–450.

Manukyan, A.R., 2025. Darwin wasp Furpherhombus gen. n. (Hymenoptera: 
Ichneumonidae: Pherhombinae) indicates faunal connections between the earliest 
Eocene Fur formation and late Eocene Baltic amber. Notes on the taphonomy and 
biology of Darwin wasps in amber. Russian Entomological Journal 34 (2), 265–
273.

Martins-Neto, R.G., 1997. Neurópteros (Insecta, Planipennia) da Formação Santana 
(Cretáceo Inferior), Bacia do Araripe, nordeste do Brasil. X – Descrição de novos 
táxons (Chrysopidae, Babinskaiidae, Myrmeleontidae, Ascalaphidae e 
Psychopsidae). Revista Uniersidade de Guarulhos, Série Ciências Exatas e 
Technológicas 2 (4), 68–83.

Martins-Neto, R.G., 2003. The Santana Formation Paleoentomofauna reviewed. Part I 
– Neuropteroida (Neuroptera and Raphidioptera): systematic and phylogeny, with 
description of new taxa. Acta Geologica Leopoldensia (R.S.) 25 (55) (for 2002), 
35–66.

Martins-Neto, R.G., Vulcano, M.A., 1989. Neurópteros (Insecta: Planipennia) da 
Formação Santana (Cretáceo Inferior), Bacia do Araripe, Nordeste do Brasil. I – 
Família Chrysopidae. Anais da Academia Brasileira de Ciências 60 (2) (for 
1988), 189–201.

Martynov, A.V., 1927. Jurassic fossil insects from Turkestan. 7. Some Odonata, 
Neuroptera, Thysanoptera. Izvestia Akademii Nauk SSSR (Series 6) 21 (9–11), 
757–768.

Nakamine, H., Yamamoto, S., Takahashi, Y., 2022. Archaeomegalomus gen. nov.: A 
remarkable new brown lacewing from mid-Cretaceous Kachin amber from 
northern Myanmar (Neuroptera: Hemerobiidae). Zootaxa 5178 (4), 380–390.



15

Nel, A., Delclòs, X., Hutin, A., 2005. Mesozoic chrysopid-like Planippenia: a 
phylogenetic approach (Insecta: Neuroptera). Annales de la Société 
Entomologique de France 41, 29–68.

New, T.R., 1980. A revision of the Australian Chrysopidae (Insecta: Neuroptera) 
Australian Journal of Zoology, Supplementary Series 77, 1–143.

Oswald, J.D., Machado, R.J.P., 2018. Biodiversity of the Neuropterida (Insecta: 
Neuroptera, Megaloptera, and Raphidioptera). In: Foottit, R.G., Adler, P.H. 
(Eds.), Insect Biodiversity: Science and Society. Vol. 2. John Willey & Sons Ltd, 
Oxford, pp. 627–671.

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).

Pedersen, G.K., Surlyk, F., 1983. The Fur Formation, a late Paleocene ash-bearing 
diatomite from northern Denmark. Bulletin of the Geological Society of Denmark 
32, 43–65.

Pedersen, G.K., Pedersen, S.A.S., Bonde, N., Heilmann-Clausen, C., Larsen, L.M., 
Lindow, B., Madsen, H., Pedersen, A.K., Rust, J., Schultz, B.P., Storey, M., 
Willumsen, P.S., 2012. Moleromrеdets geologi – sedimenter, fossiler, askelag og 
glacialtektonik. Geologisk Tidsskrift 2011, 41–135.

Perkovsky, E.E., Rasnitsyn, A.P., in press. Description of the second European 
Cenozoic roproniid (Hymenoptera, Roproniidae) from the earliest Eocene Fur 
Formation, Denmark, with remarks on the family diagnosis. Palaeoentomology.

Ponomarenko, A.G., 1992. New lacewings (Insecta, Neuroptera) from the Mesozoic 
of Mongolia. In: Grunt, T.A. (Ed.), New Taxa of Fossil Invertebrates of 
Mongolia. Joint Russian-Mongolian Paleontological Expedition, Transactions 41, 
101–111 (in Russian).

Rasmussen, J.A., Madsen, H., Schultz, B.P., Sylvestersen, R.L., Bonde, N., 2016. The 
lowermost Eocene deposits and biota of the western Limfjord region, Denmark – 
Field Trip Guidebook. In: 2nd International Mo‐clay Meeting, 2–4 November 
2016, at Muse®um, Skive and Fossil and Mo‐clay Museum. Museum Mors, 
Nykøbing Mors, pp. 1–35.

Ren, D., Guo, Z.G., 1996. On the new fossil genera and species of Neuroptera 
(Insecta) from the Late Jurassic of northeast China. Acta Zootaxonomica Sinica 
21, 461–479.

Rust, J., 1998. Biostratinomie von Insekten aus der Fur-Formation von Dänemark 
(Moler, oberes Paleozän/unteres Eozän). Paläontologische Zeitschrift 72, 41–58.

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, 482 pp., 34 pls.



16

Schlüter, T., 1982. Cimbrochrysa moleriensis n. g. n. sp. und Hypochrysa 
hercyniensis n. sp., zwei fossile Chrysopidae-Arten (Insecta: Planipennia) aus 
dem europäischen Tertiär. Neues Jahrbuch für Geologie und Paläontologie, 
Monatshefte 1982 (5), 257–264.

Schneider, W.G., 1851. Symbolae ad monographiam generis Chrysopae, Leach. Hirt, 
Vratislaviae, 178 pp.

Shcherbakov, E.O., Perkovsky, E.E., Sylvestersen, R.L., Anisyutkin, L.N., 2025. The 
northernmost Eocene genus and species of praying mantises (Dictyoptera: 
Mantodea) from Fur Formation, Denmark. Zootaxa 5715 (1), 433–440.

Simonsen, T.J., Rasmussen, J.A., Olsen, K., Sylvestersen, R.L., 2025. An 
extraordinary ‘nogodinid’ planthopper (Hemiptera: Fulgoroidea) from the earliest 
Eocene Fur Fm. of Denmark. Palaeoentomology 8 (4), 351–354.

Stokke, E.W., Jones, M.T., Tierney, J.E., Svensen, H.H., Whiteside, J.H., 2020. 
Temperature changes across the Paleocene–Eocene Thermal Maximum – a new 
high-resolution TEX86 temperature record from the Eastern North Sea Basin. 
Earth and Planetary Science Letters 544, 116388.

Tauber, C.A., 2019. South American Nothochrysinae (Neuroptera, Chrysopidae): II. 
Redescription of Leptochrysa prisca Adams & Penny. ZooKeys 866, 19–38.

Tjeder, B., 1966. Neuroptera-Planipennia. The Lace-wings of Southern Africa. 5. 
Family Chrysopidae. In: Hanström, B., Brinck, P., Rudebec, G. (Eds.), South 
African Animal Life. Vol. 12. Swedish Natural Science Research Council, 
Stockholm, pp. 228–534.

Wang, Y.F., Shi, C.F., Ren, D., Yang, Q., 2025. New species of green lacewings 
indicate the diversity of Mesypochrysa (Insecta, Neuroptera, Chrysopidae) from 
the Middle Jurassic of China. The Science of Nature 112, 56.

Willmann, R., 1993. Insekten aus der Fur-Formation von Dänemark (Moler, ob. 
Paleozän / unt. Eozän?). 8. Zwei neue Vertreter der Chrysopidae (Neuroptera). 
Neues Jahrbuch für Geologie und Paläontologie, Monatshefte 1993 (4), 239–245.

Willmann, R., Brooks, S.J., 1991. Insekten aus der Fur-Formation von Dänemark 
(Moler, ob. Paleozän/ unt. Eozän?). 6. Chrysopidae (Neuroptera). Meyniana 43, 
125–135.

Willumsen, P.S., 2004. Palynology of the Lower Eocene deposits of northwest 
Jutland, Denmark. Bulletin of the Geological Society of Denmark 52, 141–157.

Yang, C.K., Hong, Y.C., 1990. Drakochrysa, an Early Cretaceous new genus of 
Chrysopidae (Insecta: Neuroptera) from Laiyang Basin, Shandong Province. 
Geoscience 4 (4), 5–26 (in Chinese, with English summary).

Zhang, T.W., Luo, C.S., Shi, C.F., Yang, Q., Ren, D., 2020a. New species of green 
lacewings (Insecta, Neuroptera) from the Early Cretaceous of China. Cretaceous 
Research 115, 104564.



17

Zhang, T.W., Shi, C.F., Pang, H., Ren, D., 2020b. New species of Protochrysa 
(Neuroptera: Chrysopidae) from the Early Cretaceous of China. Journal of 
Environmental Entomology 42 (2), 506–510.

Figure captions

Fig. 1. Mesypochrysa nielseni Makarkin and Perkovsky, 2023, specimen 5-C2335. 
(A) Part (converted to standard right view). (B) Counterpart. (C) Forewing venation. 
(D) Hind wing venation (fused MA and MP in red). Abbreviations: A1, A2, first and 
second anal veins; CuA, anterior cubitus; CuP, posterior cubitus; im, intramedian cell; 
MA, anterior media; MP, posterior media; Psc, pseudocubitus; Psm, pseudomedia; 
RA, anterior radius; RP, posterior radius; RP1, proximal-most branch of RP; Sc, 
subcosta; 1icu, first crossvein between CuA and CuP; 1im, first crossvein between 
MA and MP; 1m-cu, first crossvein between M and Cu; 2icu, second crossvein 
between CuA and CuP; 2m-cu, second crossvein between M and Cu. Scale bars = 2 
mm (C, D to same scale).

Fig. 2. Mesypochrysa nielseni Makarkin and Perkovsky, 2023, specimen FUM-N 
16652. (A) Specimen as preserved. (B) Apex of abdomen (lateral view). (C) Forewing 
venation. (D) Hind wing venation. etc, ectoproct; S8, 8th sternite; T9, 9th tergite. 
Abbreviations: A1, A2, first and second anal veins; CuA, anterior cubitus; CuP, 
posterior cubitus; im, intramedian cell; MA, anterior media; MP, posterior media; Psc, 
pseudocubitus; Psm, pseudomedia; RA, anterior radius; RP, posterior radius; RP1, 
proximal-most branch of RP; 1icu, first crossvein between CuA and CuP; 1im, first 
crossvein between MA and MP; 2icu, second crossvein between CuA and CuP; 2m-
cu, second crossvein between M and Cu. Scale bars = 2 mm (A), 1 mm (B–D) (C, D 
to same scale).

Fig. 3. Mesypochrysa frandseni n. sp., holotype MGUH 35222. (A) Part. (B) 
Counterpart. Scale bars = 2 mm.

Fig. 4. Wing venation of Mesypochrysa frandseni n. sp., holotype MGUH 35222. (A) 
Forewing. (B) Hind wing (fused MA and MP in red). Abbreviations: A1, A2, first and 
second anal veins; CuA, anterior cubitus; CuP, posterior cubitus; im, intramedian cell; 
MA, anterior media; MP, posterior media; Psc, pseudocubitus; Psm, pseudomedia; 
RA, anterior radius; RP, posterior radius; RP1, proximal-most branch of RP; Sc, 
subcosta; 1icu, first crossvein between CuA and CuP; 1im, first crossvein between 
MA and MP; 1m-cu, first crossvein between M and Cu; 2icu, second crossvein 
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between CuA and CuP; 2m-cu, second crossvein between M and Cu. Scale bar = 2 
mm (both to same scale).
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Table 1. A list of species of Mesypochrysa.

Species Locality Age

1 M. angusta Wang, Yang and 

Ren in Wang et al., 2025

Daohugou, China late Middle Jurassic 

(Bathonian/Callovian)

2 M. khramovi, nom. nov. same same

3 M. paradoxica Wang, Yang 

and Ren in Wang et al., 2025

same same

4 M. paucinervis Wang, Yang 

and Ren in Wang et al., 2025

same same

M. cf. intermedia: Khramov et 

al., 2016

same same

5 M. intermedia Panfilov, 1980 = 

M. makarkini Nel et al., 2005

Karatau, 

Kazakhstan

Late Jurassic 

(Oxfordian/Kimmeridgian)

6 M. latipennis Martynov, 1927 same same

7 M. reducta Panfilov, 1980 same same

8 M. polyclada Panfilov, 1980 same same

9 M. minuta Jepson et al., 2012 Purbeck, England Early Cretaceous 

(Berriasian)

10 M. cannabina Khramov, 2018 Khasurty, Russia Early Cretaceous (late 

Barremian)

11 M. naranica Khramov, 2018 same Same

12 M. angustialata Makarkin, 

1997

Baissa, Russia Early Cretaceous 

(Barremian/Aptian)

13 M. chrysopa Makarkin, 1997 same same

14 M. curvimedia Makarkin, 1997 same same

15 M. falcata Makarkin, 1997 same same

16 M. magna Makarkin, 1997 same same

17 M. minima Makarkin, 1997 same same

18 M. binervis Zhang, Shi and 

Ren in Zhang et al., 2020a

Yixian Formation, 

China

Early Cretaceous 

(Barremian/Aptian)

19 M. brevinervis Zhang et al., 

2020b, comb. nov.

same same
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M. cf. chrysopoides: Nel et al., 

2005

same same

20 M. miniscula (Ren and Guo, 

1996)

same same

21 M. polyneura (Ren and Guo, 

1996)

same same

22 M. pusilla Zhang, Shi and Ren 

in Zhang et al., 2020a

same same

23 M. sinica (Yang and Hong, 

1990), comb. nov.

Laiyang Formation Early Cretaceous 

(Barremian/Aptian)

24 M. confusa (Martins-Neto and 

Vulcano, 1989)

Crato Formation, 

Brazil

Early Cretaceous (late 

Aptian)

25 M. criptovenata (Martins-Neto 

and Vulcano, 1989)

same same

26 M. skulda (Martins-Neto, 

2003)

same same

27 M. chrysopoides 

Ponomarenko, 1992

Bon-Tsagan, 

Mongolia

Early Cretaceous 

(Aptian/Albian)

28 M. coadnata Chen et al., 2022 Kachin amber, 

Myanmar

Late Cretaceous (earliest 

Cenomanian)

29 M. nielseni Makarkin and 

Perkovsky, 2023

Fur Formation, 

Denmark

earliest Eocene

30 M. frandseni n. sp. same same


