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Abstract: A new extinct insect group, Magicivena gen. nov.

in Magicivenidae fam. nov., with M. sticta sp. nov. (type spe-

cies), M. elegans sp. nov., M. antennalis sp. nov. and M. sp., is

reported as Insecta incertae ordinis based on four specimens

from the Lower Cretaceous Yixian Formation of north-eastern

China. Magicivenidae are characterized by special antennal

structures, such as each flagellomere having two lateral trans-

verse rows of setiferous pits, and forewing venations such as a

very short subcostal anterior (Sc), the radial posterior (RS)

apparently lost, a weak cubital posterior (CuP), and a single

cross-vein crossing the CuP and joining the cubital anterior

(CuA) to the first anal vein, all of which differ from those of any

other fossil or extant insect taxa documented hitherto. Accord-

ing to the characters forewing with multibranched CuA, hind

wing with several long anal veins, and segmented cerci,

Magicivenidae should belong to Polyneoptera. The light consti-

tution of a good flier, similar structure of the pterostigma in the

hind wing, and transverse furrow on the pronotum all suggest

the parallel evolution of Magicivenidae and a dictyopterid fam-

ily, Alienopteridae. However, the advanced bimotory and loss

of an identifiable RS make the possible affinity of Magicivenidae

with Alienopteridae problematic, as the latter possess utmost

posteromotory and a distinct RS. The antennae of Magi-

civenidae with their sophisticated sensory apparatus suggest

that the four known specimens ofMagicivena described here are

all males; females are still to be discovered. This new finding

enriches the known diversity of Cretaceous insect groups.

Key words: Magicivena, Magicivenidae, flagellomere, flight,

Yixian Formation, Alienopteridae.

DIVERSE insect fossil records have shown a spectacular

variety in the morphological characters, sizes and shapes

of insects, suggesting a wide range of habits and beha-

viours (Wootton & Kukalov�a-Peck 2000; Rasnitsyn &

Quicke 2002; Grimaldi & Engel 2005). Although the

internal relationships of extant insect orders have been

confirmed by many phylogenetic studies based on mor-

phological characters and/or DNA sequence data (Beutel

et al. 2011; Misof et al. 2014; Wipfler et al. 2018), many

extinct fossil groups of insects are difficult to classify.

Rasnitsyn & Quicke (2002) designated many extinct

insect groups as incertae sedis, from descriptions based on

compression fossils. Staniczek et al. (2011) erected a new

insect order, Coxoplectoptera within Palaeoptera, from

the Lower Cretaceous Crato Formation of Brazil.

Recently, many unique groups of insects have been

reported from well-preserved insects in Myanmar amber.

For example, Huang et al. (2016) erected a new order of

Permopsocida (formerly a suborder of Psocoptera; see

Tillyard 1926) to elucidate major radiation and evolution

of suction feeding in hemimetabolous insects. The phy-

logenomic analysis of Yoshizawa & Lienhard (2016) also

confirmed the monophyly of Permopsocida. Mey et al.

(2017) erected the insect Order Tarachoptera in the

Superorder Amphiesmenoptera and suggested its indepen-

dent origin and evolution from an amphiesmenopteran

ancestor, which was not the ancestor of the Trichoptera–
Lepidoptera clade. Gao et al. (2019) reported a new insect

taxon (order incertae sedis) feeding on dinosaur feathers.

Alienopteridae, erected based on both male and female

insects from the Lower Cretaceous Crato Formation of

Brazil, middle Cretaceous Myanmar amber, and the

Eocene Green River Formation of the USA, exhibit a

seemingly weird combination of characters, such as short-

ened forewings combined with fully developed, opera-

tional hind wings (Bai et al. 2016, 2018; Ko�c�arek 2019;
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Wipfler et al. 2019). Vr�sansk�y et al. (2018) ascribed the

Family Alienopteridae to the Superfamily Umenocoleoidea

within Dictyoptera. These interesting fossil insects have

provided us with a window of opportunity to study and

understand the ontogeny and evolution of insects over a

hundred million years.

Diverse insect taxa and associated interactions on the

rhythms of insect evolution have been reported based on

numerous scientifically important fossil insects from the

Middle Jurassic to the Early Cretaceous (c. 164 � 125 Ma)

in Hebei, Liaoning and Inner Mongolia in China (Ren

et al. 2019; Yang et al. 2021). To date, with the exception

of Zoraptera and Mantodea, most orders of insects have

been documented from north-eastern China. The new fos-

sil described herein from the Jehol Biota, Lower Cretaceous

Yixian Formation in north-eastern China represents a new

addition to the broad diversity (Gao et al. 2021).

MATERIAL AND METHOD

Specimen imaging and terminology

The type specimens described herein are housed in the

Key Lab of Insect Evolution and Environmental Changes,

College of Life Sciences and Academy for Multidisci-

plinary Studies, Capital Normal University, Beijing, China

(CNUB; Dong Ren, Curator). All specimens were exam-

ined, and all photographs taken, with a Nikon SMZ 25

microscope with an attached Nikon DS-Ri2 digital cam-

era system and a Nikon ECLIPSE Ni microscope with an

attached Nikon DS-Ri2 digital camera system. Line draw-

ings were prepared by using Adobe Illustrator CC and

Adobe Photoshop CC graphics software.

Wing venation abbreviations. 1A, first anal vein; 2A, second anal

vein; 3A, third anal vein; A, anal; C, costa; Cu, cubitus; CuA, cu-

bital anterior; CuP, cubital posterior; M, media; MA, medial an-

terior; MP, medial posterior; R, radius; R1, radial anterior;

RS, radial posterior (= radial sector); Sc, subcostal anterior.

SYSTEMATIC PALAEONTOLOGY

by Hongru Yang, Alexandr Rasnitsyn and Dong Ren.

Class INSECTA Linnaeus, 1758

Order INCERTAE SEDIS

Family MAGICIVENIDAE nov.

LSID. urn:lsid:zoobank.org:act:4F02EC4F-314A-4100-9579-

828A53970903

Type genus. Magicivena gen. nov.

Diagnosis. Head transversely expanded, orthognathous; com-

pound eyes large, ocelli present; antenna long, moniliform,

scape longer than pedicel, each flagellomere with two lateral

conspicuous transverse rows of setiferous pits at mid-length.

Cervical sclerites present. Prothorax narrower than mesothorax

and metathorax; pronotum with a transverse furrow, without

paranota. Flight apparatus bimotorous, with no distinct prevail-

ing of either mesothorax and forewings or metathorax and hind

wings. Wings not elytrized, each one with pterostigma. Venation

oligomerous, with few cross-veins and branches of longitudinal

veins. Sc very short, ending in C or with an apical fork; R lacks

identifiable RS, with pterostigmata present in both wings

between R apical branchlets; M free and connecting to CuA

with M5 or fused with CuA basally; CuA pectinate backward,

with dark spot among basal four branches in forewing, with few

branches in hind wing; CuP lone, curved and weak, crossing

cu-a cross-vein in forewing (unknown in hind wing); forewing

anal area very small, with 1A and 2A short, interconnected api-

cally with oblique cross-vein, at least four long veins present in

wide anal area of hind wing. Legs cursory, slender, with hind

pair distinctly longer than others; coxae large; femora wider

than tibiae, with no spines or spurs visible; tarsi five-segmented,

short; claws small; arolia and euplantulae unknown. Abdomen

elongate, about as wide as thorax, with no paranota; cerci mod-

erately short, with more than five free segments; genitalia

unknown.

Genera included. Type only.

Genus MAGICIVENA nov.

LSID. urn:lsid:zoobank.org:act:A1A30A43-054F-4736-B607-

1D72B4971F7A

Derivation of name. The generic name is a combination of the

Latin magicus, meaning fantastic, and vena, meaning vein. The

gender is feminine.

Type species. Magicivena sticta sp. nov.

Species included. Magicivena sticta sp. nov., M. elegans sp. nov.,

M. antennalis sp. nov., Magicivena sp.

Diagnosis. As for family.

Magicivena sticta sp. nov.

Figs. 1, 2

LSID. urn:lsid:zoobank.org:act:33E6C581-6B4A-451A-AC1E-

FD741BCBDD1E

Derivation of name. The epithet is from the Latin word stictus,

meaning speckle.

Holotype. CNU-LB2013101p/c, part and counterpart.
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Type locality & horizon. Yixian Formation, Lower Cretaceous,

Huangbanjigou Village, Beipiao City, Liaoning Province, China.

Diagnosis. Forewing M with five apical branches, between M

and CuA with a strong sub-basal cross-vein. Hind wing with

three cross-veins between R and M. Antennal setae shorter than

flagellomere width.

Description. As preserved, dorsal view (Fig. 1A) slightly darker

than ventral view (Fig. 1B). Head slightly wider than long in

dorsal view; orthognathous; compound eyes moderately convex,

0.3 times head length; one ocellus visible. Antenna moniliform,

longer than head + thorax; scape longer and wider than pedicel,

cylindrical; flagellomeres cylindrical in proximal and spherical in

terminal; setiferous pits and sensory setae present on both sides

of every spherical flagellomere; at least 20 setiferous pits; sensory

setae shorter than flagellomere width and only present in the

middle of setiferous pits (Fig. 1C). Dorsal cervical sclerites pre-

sent. Prothorax shorter than mesothorax and metathorax,

divided transversely, anterior part narrower but longer than pos-

terior (Fig. 1D); prosternum rectangular (Fig. 1E); mesothorax

similar to metathorax. Coxae distinct, large; femora thicker than

tibiae; tibiae slightly widening distally; tarsi five-segmented;

euplantulae and arolia not visible due to poor preservation;

claws small. Abdominal segments I and II short, other segments

unpreserved.

A

D E

CB

F IG . 1 . Photographs of Magicivena sticta gen. et sp. nov.; holotype, CNU-LB2013101. A, habitus, part as preserved. B, habitus, coun-

terpart as preserved. C, flagellomeres of antenna. D, pronotum, showing the transverse furrow. E, prosternum. Abbreviations: cv, cervi-

cal sclerite; N1, pronotum; pfe, profemur; S1, prosternum; tf, transverse furrow of pronotum. Scale bars represent: 2 mm (A, B);

0.2 mm (C); 0.5 mm (D, E).
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Forewing Sc very short with two short apical branches ending

in C and R; R with three short apical branches enclosing pteros-

tigma; M with five apical branches, with several irregular cross-

veins toward R before pterostigma in right wing but apparently

not in left one and not in other congeners (perhaps individual

aberration of no diagnostic value); at least one strong sub-basal

m–cu cross-vein coinciding with basal posterior branch of CuA

and possibly another m–cu cross-vein more distally; M + CuA

about as long as Sc; CuA with at least seven branches forming a

backward comb, with two basal branches with short common

base coinciding with basal m–cu cross-vein, with cross-vein and

basal CuA branch forming basal boundary of a dark spot; CuP

single, incomplete preserved; 1A with short free apex and with

cu-a cross-vein meeting CuA halfway between apex of M + CuA

and basal CuA branch, shortly before oblique cross-vein 1a–2a
that aligned with 2A, free end of 1A and 2A present. Hind wing

slightly shorter than forewing; Sc short, simple, ending at C; R

with three apical branches enclosing pterostigma like in forew-

ing; M basally with M5 meeting CuA, branching before mid-

length, each branch with short apical forks; CuA with at least

F IG . 2 . Line drawings of Magicivena sticta gen. et sp. nov.; holotype, CNU-LB2013101. Abbreviations: A, anal; C, costa; cv, cervical

sclerite; cx2, coxa; M, media; N1, pronotum; N2, mesonotum; N3, metanotum; oc, compound eye; ocl, ocellus; pd, pedicel; R, radius;

Sc, subcostal anterior; sp, scape; tg1, 2, tergum of abdominal segment I, II; vpl2, ventral mesopleuron. Scale bar represents 2 mm.
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two branches and one posterior sub-basal stub of cross-vein or

branchlet; CuP and anal area not preserved (Fig. 2).

Measurements. Body 13.41 mm (as preserved, excluding anten-

nae); head width 1.95 mm, length 1.58 mm; antenna 6.48 mm (as

preserved); flagellomere 0.31 mm; prothorax 0.94 mm; mesotho-

rax 1.67 mm; metathorax 1.95 mm; forewing 10.71 mm; hind

wing 9.69 mm; forefemur 1.47 mm; middle femur 2.39 mm; hind

femur 2.89 mm; middle tibia 2.16 mm; hind tibia 3.96 mm; tarsi

1.59 mm.

Magicivena elegans sp. nov.

Fig. 3

LSID. urn:lsid:zoobank.org:act:B6DDA816-812E-4455-92E9-

857F77892853

Derivation of name. The epithet is from the Latin word elegans,

meaning elegant.

Holotype. CNU-LB2013102.

Type locality & horizon. Yixian Formation, Lower Cretaceous,

Huangbanjigou Village, Beipiao City, Liaoning Province, China.

Diagnosis. Forewing M with two simple branches only, with two

strong cross-veins between R and M, and one strong sub-basal

cross-vein between M and CuA.

Description. Only head, prothorax and partial mesothorax pre-

served (Fig. 3A–C). Head wider than long in dorsal view; com-

pound eyes convex; ocelli unclear. Antenna moniliform; scape

and pedicel cylindrical; seven flagellomeres preserved; two lip-

shaped setiferous pits occupy a quarter of both sides of every

flagellomere, at least 20 setiferous pits arranged in two rows on

every lip-shaped setiferous pit; sensory setae inconspicuous

(Fig. 3D). Dorsal cervical sclerite present. Pronotum with a deep

transverse furrow, anterior part narrower than posterior part,

shorter and thinner than mesothorax; mesothorax large and

CBA

DE

F IG . 3 . Photographs of Magicivena elegans sp. nov.; holotype, CNU-LB2013102. A, habitus. B, line drawing of habitus. C, head and

thorax. D, flagellomeres of antenna. E, forewing. Abbreviations: 1A, 2A, 3A, first, second, third anal veins; C, costa; CuA, cubital an-

terior; CuP, cubital posterior; cv, cervical sclerite; cx2, coxa; M, media; N1, pronotum; N2, mesonotum; R, radius; Sc, subcostal an-

terior; oc, compound eye; pd, pedicel; sp, scape; ti2, tibia. Scale bars represent: 2 mm (A, B); 1 mm (C, E); 0.2 mm (D).
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oval. Femora thicker than tibiae; tibiae elongate, middle ones

particularly so; tarsi incompletely preserved.

Forewing with Sc short, meeting at least C (incompletely pre-

served); R with three short apical branches and pterostigma in

between; M with apical fork starting slightly distal of pteros-

tigma base, with two r–m cross-veins before and after M fork

and with a sub-basal m–cu cross-vein; CuA similar to that of

M. sticta (including similar dark spot) except that its basal

branch twice branching in one of wings and apparently simple

in another; CuP weak but distinct, crossing cu–a cross-vein; 1A

and 2A similar to that of M. sticta except free end of 1A longer

and free end of 2A lost, instead a free 3A present (Fig. 3E).

Measurements. Body 13.18 mm (as preserved, excluding anten-

nae); head width 2.23 mm, length 1.58 mm; antenna 2.35 mm

(as preserved); flagellomere 0.26 mm; prothorax 0.69 mm;

mesothorax 1.01 mm; forewing 10.39 mm; middle femur 2.31

mm; foretibia 1.61 mm; foretarsi 1.06 mm (as preserved).

Remarks. Magicivena elegans is differentiated from M. sticta in

having forewing with a two-branched M (not with numerous

branches) and free 3A vein, and in having legs longer (mid tibia

distinctly longer than mesonotum wide). In both species, vena-

tion varies between right and left wings; this makes the inclusion

of body characters in their diagnoses important.

Magicivena antennalis sp. nov.

Fig. 4

LSID. urn:lsid:zoobank.org:act:A2FF2FCD-BEAE-4B9E-BC9C-

57BA70AEC787

Derivation of name. The epithet is from ‘antenna’, alluding its

long antennal vestiture.

Holotype. CNU-LB2013103.

Type locality & horizon. Yixian Formation, Lower Cretaceous,

Huangbanjigou Village, Beipiao City, Liaoning Province, China.

Diagnosis. Forewing with simple M (possibly except short apical

branches); no distinct r–m cross-vein; no distinct sub-basal

m–cu cross-vein nor respective dark spot. Antennal setae not

DCBA

E

F IG . 4 . Photographs of Magicivena antennalis sp. nov.; holotype, CNU-LB2013103. A, habitus. B, flagellomeres of antenna. C, line

drawing of habitus. D, head. E, line drawings of forewing and hind wing. Abbreviations: C, costa; cly, clypeus; CuA, cubital anterior;

fo, foramen occipitale; gcx, gonocoxa; gsty, gonostylus; M, media; N1, pronotum; N2, mesonotum; oc, compound eye; ocl, ocellus;

pd, pedicel; R, radius; sp, scape; vpl2, ventral mesopleuron. Scale bars represent: 2 mm (A, C, E); 0.5 mm (B); 1 mm (D).
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shorter than flagellomere width. Legs short (mid tibia shorter

than mesonotum wide).

Description. Head orthognathous, slightly wider than long; com-

pound eyes 0.3 times of head length; three ocelli present; clypeus

and foramen occipital visible (Fig. 4D). Antenna moniliform, far

longer than head + thorax; setiferous pits and setae present on

both sides of every flagellomere, sensory setae equal to or longer

than flagellomere (possibly about twice as long as flagellomere

width) (Fig. 4B); scape and pedicel without setiferous pits and

setae. Prothorax smaller than mesothorax and metathorax,

pronotum with a weak transverse furrow. Fore and mid legs

short (mid tibia shorter than mesonotum wide), hind legs longer

than fore and mid legs; femora slender, slightly thicker than tib-

iae, tibiae hardly widening distally; tarsi five-segmented; euplan-

tulae and arolia not visible due to poor preservation; claws

visible. Abdomen long and slightly narrower than thorax, seg-

mentation unclear (Fig. 4A, C).

Forewing with Sc not preserved; R with three short apical

branches and pterostigma in between; M simple (possibly except

short apical branches); two distinct m–cu cross-veins under pter-

ostigma, no distinct r–m cross-vein; no distinct sub-basal m–cu
cross-vein nor respective dark spot. CuA with five simple pos-

terior branches visible, CuP and anal veins not preserved. Hind

wing with similar R and pterostigma; M with a very long simple

fork, with r–m cross-vein at pterostigma mid-length and m1–m2

cross-vein slightly more distal. CuA with simple fork under pter-

ostigma mid-length and with posterior cross-vein near fork base;

CuP not visible; four long parallel anal veins present (Fig. 4E).

Measurements. Body 17.26 mm (excluding antennae); head

width 2.91 mm, length 2.17 mm; antenna 9.86 mm (as pre-

served); flagellomere 0.29 mm; prothorax 1.08 mm; mesothorax

1.54 mm; metathorax 1.96 mm; forewing 11.5 mm; hind femur

3.90 mm; middle tibia 2.62 mm; hind tibia 4.35 mm; abdomen

9.20 mm.

Remarks. Magicivena antennalis is differentiated from both

M. sticta and M. elegans in having long antennal setae (up to

twice as long as antennal flagellomere width) and forewing with

M simple and with no sub-basal m–cu cross-vein and respective

dark spot.

Magicivena sp.

Figure. 5

Material. CNU-NL2013104p/c, part and counterpart.

Locality and horizon. Yixian Formation, Lower Cretaceous, Liu-

tiaogou Village, Ningcheng Country, Inner Mongolia, China.

Description. Body somewhat distorted, with most details

unclear, wing venation incompletely preserved. Antenna monili-

form, slightly shorter than body, apparently 28-segmented, with

setiferous pits and setae present on both sides of every flagel-

lomere, with setae about twice as long as flagellomere width

(Fig. 5D). Prothorax apparently shorter but not distinctly

narrower than mesothorax and metathorax. Femora shorter and

thicker than tibiae, tarsi not preserved. Abdomen moderately

elongate; cerci short, conical, with 5–6 closely placed segments,

no genitalia visible (Fig. 5C). Wing venation as preserved appar-

ently similar to that of M. sticta, and, to a lesser extent, M. ele-

gans: forewing with one r–m (at pterostigma base), sub-basal

m–cu and respective dark spot present, M with at least three

branches and anal veins apparently as in M. sticta (Fig. 5A, B).

Measurements. Body 13.71 mm (excluding antennae); head

width 1.94 mm, length 1.59 mm; antenna 8.15 mm (as pre-

served); flagellomere 0.33 mm; prothorax 0.81 mm; mesothorax

1.12 mm; metathorax 1.26 mm; forewing 10.2 mm; abdomen

7.95 mm; cercus 0.87 mm.

Remarks. Magicivena sp. combines characters diagnostic of

M. sticta (available details of wing venation) and M. antennalis

(antennae with long setae and wide pronotum) and hence can-

not be attributed to any of species described above. However,

incomplete preservation prevents description of the specimen as

a new species.

DISCUSSION

Although the taxonomy and classification system of

extant Neoptera have been established rather well now, it

is difficult to assign Magicivenidae to any extant or fossil

taxa due to their distinctively different venational, anten-

nal and body structures. There are several potentially

decisive characters to identify the taxonomic position of

Magicivenidae. First, a combination of characters (e.g.

forewing with CuA multibranched, hind wing with at

least four long anal veins and by inference wide anal area,

and multi-segmented cerci) suggests an assignment of

Magicivenidae to Polyneoptera. In contrast, all fore and

hind wings with pterostigmata occur in various insect

orders but are not characteristic of Polyneoptera. This

holds true also of antenna with sophisticated sensoria and

specifically arranged long setae. Additionally, wings that

have lost RS are, to our knowledge, characteristic of no

higher taxa of Pterygota. Yet in the balance of all evidence

available, we prefer to refer Magicivenidae to the Infra-

class Gryllones (Polyneoptera) until better evidence is

found.

Within Polyneoptera, affinity of Magicivena to Orthop-

teroidea is unlikely because of the presence of segmented

cerci (which are entire in Orthopteroidea). A choice

between blattoid and perloid polyneopterans is difficult

because diagnostic characters of either group are not visi-

ble in available magicivenid fossils, and there is no known

reliable similarity to any subordinate taxa of either blat-

toid or perloid polyneopterans in Magicivenidae (Aristov

2014, 2015). On the other hand, the blattoid hypothesis

is attractive because one of its group, the family
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Alienopteridae (Bai et al. 2016, 2018; Vr�sansk�y et al.

2018), is nearly as deviant from the bulk of Blattodea as

Magicivenidae is from other insects. There are some fea-

tures of Magicvenidae that are parallel to those of

Alienopteridae, such as: the light constitution of a good

flier; superficially similar (hind) wing venation including

similar pterostigma; and a transversely grooved pronotum

in Magicivenidae and many Alienopteridae. Differences

are unquestionably significant between these two groups,

including particularly a pronounced posteromotory and

rudimentary forewings that contrast strongly with the

bimotory arrangement of Magicivenidae, as well as the

absence of a distinct RS in Magicivena.

The antennae of Magicivena need additional consider-

ation. The antenna is one of the most important insect

sensory organs, playing an important role in sexual

selection, food selection, feeding, mating, etc. (Card�e &

Minks 1997; Tegoni et al. 2004; Xiao et al. 2009). Occa-

sionally sensilla have been recognized in the fossil

record, such as those on well-preserved antennae in

amber (Labandeira 2014; Du et al. 2020) and few com-

pression fossils (e.g. Rasnitsyn & Quicke 2002, fig. 346;

BA

C

D

F IG . 5 . Photographs of Magicivena sp.; CNU-NL2013104. A, habitus, part as preserved. B, habitus, counterpart as preserved. C, cerci

(ce). D, antenna. Scale bars represent: 2 mm (A, B); 1 mm (C, D).
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Gao et al. 2016). All Magicivenidae flagellomeres have

two conspicuous lateral transverse rows of setiferous pits

at mid-length, the sensilla chaetica, which are located in

the upper and most prominent part, and are similar to

the capitate flagellomeres of gall midges (Diptera) (Fedo-

tova & Perkovsky 2009, 2019). The sensilla chaetica are

mechanoreceptors and may protect the finer underlying

structure on the antennae or perceive differences in sub-

strate texture, movement and wind direction (Crook &

Mordue 1999; Wang et al. 2016). An antenna with

sophisticated sensory apparatus is often a male character,

and this might be the case for all four known specimens

of Magicivenidae. Females have not yet been identified.

We would usually rely primarily on the characteristic

wing venation rather than body structures. However,

wingless or reluctant-flyer females sometimes correlate

with hypersensoric male antennae, making identification

more difficult in this case.

CONCLUSION

The new family Magicivenidae (Order incertae sedis) is

mainly found in the Upper Cretaceous of north-eastern

China and has a unique combination of antennal struc-

tures and wing venations which are different from those of

any other fossil or extant insect taxa documented hitherto

(Fig. 6). However, Magicivenidae are here assigned to

Polyneoptera and might have closer relationship with

Alienopteridae. Furthermore, wing venations and antennal

structures suggest that Magicivenidae were good at flight

and probably had antennae with unique sensing and per-

ceptual functions. The exact taxonomic position and life

habits of Magicivenidae require further study based on

more fossil specimens.
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