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ABSTRACT

Palaeoperilestes electronicgen. et sp. nov. is the first perilestid damselfly
described from mid-Cretaceous Burmese amber. Evisdamselfly can be attributed
to the family Perilestidae by the midfork beingtdi®f the subnodus and the base of
IR2 quite near to the base of RP2, both featuresdan the extant geneRerilestes
andPerissolestedPalaeoperilestes electronicgen. et sp. nov. has a strongly
zigzagged IR1, however, differing froRerilestesandPerissolestesvhich have a
straight IR1. The discovery not only adds to theediity of damselflies in Burmese

amber, but also puts the origin of Perilestidaeliaat least the mid-Cretaceous.

Key words: Perilestidae, Zygoptera, Odonata, Cemigma Cretaceous, Burmese

amber

1. Introduction

The Perilestidae Kennedy, 1920 is a familyrodl damselflies, often called
shortwings or twigtails, characterized by shortg#i{20—25 mm) and very long,
slender and colour-banded abdomens (40-56 mm)i@itlon and Williamson 1924;
Haber and Wagner, 2014). The adults often pergblamt stems or dead twigs near
streams and frequent the understory and gladegwadénse forest, thus making them
easily overlooked in the field. Perilestidae nomsists of two Neotropical genera:
PerilesteHagen in Selys-Longchamps, 1862 &wetissoleste&ennedy, 1941, with

the former consisting of eight species while thierlaomprises 11 species (Dijkstra et
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al., 2011, 2014; Schorr and Paulson, 2015; Mach2@ts). The African endemic
genusNubiolested-raser, 1944 was previously attributed to thisiffaBechly, 1996;
Neiss and Neusa, 2010); however, it is the sistaug of the Perilestidae sensu stricto
in the phylogenetic analysis of Dijkstra et al. 12D In the present paper, a new
damselfly,Palaeoperilestes electronicgen. et sp. nov., is described from the
mid-Cretaceous Burmese amber. This is the firdifospresentative of the extant
family Perilestidae. The new discovery increasaskoowledge about these unique

damselflies.

2. Material and methods

The specimen described herein was collected fhe Hukawng Valley of
Kachin Province, Myanmar (locality in Kania et @&015: fig. 1). The age of Burmese
amber is radiometrically dated at 98.79 + 0.62 B&l{est Cenomanian; Cohen et al.,
2013) based on U-Pb zircon dating of the volcarsticlanatrix (Shi et al., 2012).

The amber containing the damselfly is yellow &iansparent. The damselfly is
preserved together with a big horsefly. The darselings are close to the amber
surface and are slightly curved towards the hoys€his makes it difficult for further
polishing and obtaining clear photomicrographs.tBtmicrographs were taken using
a Zeiss Stereo Discovery V16 microscope systenZandsoftware. In most instances,
incident and transmitted light were used simultarso All images are digitally
stacked photomicrographic composites of approxitydi® individual focal planes

obtained using the free software Combine ZP foetéebillustration of the 3D
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structures. The line drawings were prepared frootg@raphs using image-editing
software (CorelDraw X7 and Adobe Photoshop CS6¢. §fecimen is housed in the
Nanjing Institute of Geology and Palaeontology,r@sie Academy of Sciences
(NIGPAS). All taxonomic acts established in thegam work have been registered in
ZooBank (see below), together with the electromibligation LSID:
urn:lsid:zoobank.org:pub:28289195-14CB-4434-92C565865ABBF.

The nomenclature of the odonatan wing venais®d in this paper is based on
the interpretations of Riek (1976) and Riek and &aka-Peck (1984), as modified
by Nel et al. (1993) and Bechly (1996). The higtlassification of fossil and extant
Odonatoptera, as well as family and generic charadollowed in the present work,
are based on the phylogenetic system proposed tyyBE1996) and Dijkstra et al.
(2014) for the phylogeny of extant Zygoptera. Watnpreviations are as follows:
CUuA, cubitus anterior; IR, intercalary radial veiMA, median anterior; MP, median
posterior; N, nodus; Pt, pterostigma; RA, radiuteaar; RP, radius posterior; Sn,

subnodal crossvein. All measurements are givennm m

3. Systematic palaeontology

Order: Odonata Fabricius, 1793

Suborder: Zygoptera Selys-Longchamps, 1854

Family: Perilestidae Kennedy, 1920

Type genusPerilestesHagen in Selys-Longchamps, 1862

New genusPalaeoperilestegen. nov.
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(urn:Isid:zoobank.org:act:08EA6631-83A4-4EBA-8BEG982257A86B)

Type speciesPalaeoperilesteslectronicussp. nov.

Etymology Named from the Greek wordiiaiog for ‘old’ and the type genus
Perilestes Gender unknown.

Diagnosis Wing characters: hindwing midfork (base of RP3Mifted distal of N;
IR1 strongly zigzagged and shortened, originatiaggabof Pt base; IR2 distinctly
shortened, arising on base of RP2 in forewing Imet cell basal of that in hindwing;
IR2 two cells distal of midfork in hindwing; hindng MP long and reaching posterior
wing margin slightly distal of base of IR1; CuA shand ending on posterior wing
margin near base of IR2; postnodal and postsubronda$veins somewhat aligned,;
all intercalary veins (except IR1 and IR2) suppedss$ongitudinal veins RA, IR1,
RP1, IR2, and RP2 strongly converging to wing afgne cell long and well

braced.

Palaeoperilestes electronicus sp. nov.
(urn:Isid:zoobank.org:act:15000F2A-E86C-451F-885BA86B873F6)

Figs. 1-5

Etymology Named after the Greek word electron for ‘amber’.
Holotype NIGP163955. The distal two third of two wingsopably a forewing and a
hindwing because of their respective positionspdépd in the Nanjing Institute of

Geology and Palaeontology, Chinese Academy of SegrNanjing, China.
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Locality and HorizonHukawng Valley, Kachin Province, Myanmar; lowesho
Cenomanian, Upper Cretaceous.
Diagnosis As for genus.
Description Forewing incomplete (Figs 2A, 3A). Preserved wiggth 6.81 mm,
maximum width 2.36 mm, length from base of RP21t8.B mm, from Pt to wing
apex 1.87 mm. Five postnodal crossveins and sitspbsodal crossveins present
distal of N and basal of Pt, with two basal rowgraéd but three distal rows not
aligned. Three postnodal and postsubnodal crossyeasent distal of Pt, not aligned.
IR2 slightly zigzagged, arising from RP2 and sliglatistal of base of RP2, lying 0.25
mm distally. IR1 strongly zigzagged, three celld %5 mm distal of base of RP2,
and two cells basal of Pt base. RP1 with a slighteabelow Pt brace. MA distally
zigzagged and long. CuA ending on posterior winggimgust below base of IR2. Pt
one cell long (Fig. 4), 0.6 mm long and 0.35 mmaeayidell braced; star- or
pyramid-like microstructures distributed on Pt sefaPt brace in same orientation to
base of Pt. All intercalary veins (except IR1 aR@) suppressed. Longitudinal veins
RA, IR1, RP1, IR2, and RP2 strongly converging tograpex.

Hindwing incomplete (Figs 2B—C, 3B), resembliogewing except for
following differences. Preserved wing length 9.0 ymaximum width 2.37 mm,
length from base of RP3/4 to base of RP2 2.7 mom thase of RP2 to Pt 3.32 mm,
from Pt to wing apex 1.57 mm. Seven postnodal emes and eight postsubnodal
crossveins present before Pt, somewhat aligned. gagtnodal crossveins and five

postsubnodal crossveins present distal of Pt, fignea. Midfork present distal of N.
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Base of IR2 two cells and 1.99 mm distal of midfd3lase of RP2 one cell distal of
base of IR2, lying 0.7 mm distally. IR1 stronglgzagged, two cells and 1.38 mm
distal of base of RP2, and two cells basal of Beb®A long, basally straight but
strongly zigzagged distally, ending on posteriongumargin slightly basal of Pt brace.
MP long, basally straight but slightly zigzaggedtdily, ending on posterior wing
margin slightly distal of base of IR1. CuA ending @osterior wing margin slightly
basal of base of IR2.

Three fragmentary legs preserved (Fig. 5), paimed kpines present on tibia and
tarsi; tibia armed with about seven or eight pafrspines; tarsi three segmented with
third tarsomere length equal to first two tarsoragasd armed with about five or six

pairs of spines; apical claws symmetrical.

4. Discussion

The absence of the wing bases makes the attribatitins damselfly rather
difficult. However,Palaeoperilestefas a star like microstructures distributed on the
surface of the pterostigma (Fig. 4), a derived tigrehe superfamily Lestoidea
Calvert, 1901 (Bechly, 2016), indicating the stroakationship between
Palaeoperilesteand Lestoidea. BesideRalaeoperilestebas the base of IR2 shifted
several cells distal of the midfork. This uniqueudcter is only shared by a few
zygopteran taxa, i.e., Chorismagrionidae Tillyand &raser, 1938, Perilestidae
Tillyard and Fraser, 1938, Nubiolestinae Bechl\9d.8nd the "megapodagrionid”

genusArrhenocnemid.ieftinck, 1933 (according to Bechly, 2016).
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Arrhenocnemisvas reassigned to Megapodagrionidae by Liefti(t871);
however, it was later attributed to the Paltycnedad: Calicnemiinae (see Gassmann,
2005; Orr and Kalkman, 20103rrhenocnemigonsists of three species, Vi&.,
sinuatipennid.ieftinck, 1933,A. amphidactylid.ieftinck, 1949, andA. parvibullis
Orr and Kalkman, 2010, all from New Guin®alaeoperilestesesembles
Arrhenocnemisn having the base of RP2 one cell distal of theebof IR2, and the
base of IR1 being three cells distal of the badeR®?. However, any affinity of
Palaeoperilestesvith Arrhenocnemigan be excluded by the presence of crenulated
distal wing margins, the midfork being aligned w&h, and a non-zigzagged IR1 in
Arrhenocnemis

Chorismagrionidae comprise the relict spe€esrismagriorrisi Morton, 1914
(Fig. 6), only recorded in Australia. Fraser (196@hsidered the Chorismagrionidae
as ‘an annectent between the families Perilestai@eChlorolestidae’, but Dijkstra et
al. (2014) place€horismagrionin the Synlestidae. The open discoidal cell in
Chorismagrioncannot indicate affinities between these two gspgmce this
character has evolved several times within Zygaepaed Epiproctophora (Bechly,
2016). The absence of wing base characters makesé difficult to distinguish
Palaeoperilesterom Chorismagrion The new specimen shares w@&horismagrion
a strongly zigzagged IR1. Howev@&@horismagrionhas a midfork aligned with Sn,
the base of IR2 more cells basal of the base of Rielbase of IR1 nearer to the base
of RP2 than to the base of Pt, and Pt coveringass, obviously differing from the

new specimen.
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Nubiolestinae Bechly, 1996 comprises the relictugdtubiolestegtype species:
Nubiolestes diotiméSchmidt, 1943, Fig. 6), recorded in tropical Afriand restricted
to Cameroon (Dijkstra and Vick, 2008alaeoperilestesesembledNubiolestesn the
base of IR2 being near to the base of RP2 andabe &f IR1being basal of Pt. The
differences oPalaeoperilestefrom Nubiolestesare: the midfork is distal of the
subnodus instead of being aligned aBlubiolestesIR1 is quite zigzagged instead of
being straight, and the base of IR2 is two celisadliof the midfork instead of six cells
(Schmidt, 1943; Fraser, 1944).

Palaeoperilestetas IR2 distinctly shortened, arising on RP2 ftitrewing and
one cell basal of base of RP2 in the hindwing. €lsructures resemble the situation
in the extant family PerilestidaBalaeoperilesteshares wittPerilestesand
Perissoleste¢Fig. 6) the midfork distal of the subnodus, tlasd of IR2 quite near to
the base of RP2, but differs from them in havirgqude zigzagged IR1 (straight IR1
in PerilestesandPerissolestgs

In conclusionPalaeoperilestes electroniceannot be attributed to any known
genus. HoweveRalaeoperilestesesembleferilestesandPerissolestesnore than
any of the other genera discussed above. Thus ggestia new genus provisionally
attributed to the family Perilestidae (Fig. 6).

It should be noted that the family AustroperileagdPetrulewiius and Nel, 2005
(Austroperilestes hundBetrulevtius and Nel, 2005), described from the Lower
Eocene of Argentina, was considered to be relatdtetilestidae (Petrulairus and

Nel, 2005). HoweverA. huncocan be easily differentiated frof electronicusy the
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presence of a ‘lestine’ oblique vein, IR2 being agfe the subnodus, RP3/4 being

basal of the nodus, a long pterostigma and a vemge&wing venation.

5. Conclusions

The first fossil representative of the extant fanierilestidaePalaeoperilestes
electronicugyen. et sp. nov., is described from mid-Cretac&uwsmese amber. The
new discovery adds to the diversity of damselfiieghe mid-Cretaceous amber.
Gondwana was considered to be the ancestral atba bestoidea (van Tol et al.,
2009), and the recent Perilestidae only occurkenNeotropical region. The new
discovery puts the appearance of perilestid datgdmstk to at least the

mid-Cretaceous in India.
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Figure captions

Fig 1. Palaeoperilesteslectronicusgen. et sp. nov., holotype, NIGP163955,
photomicrograph of specimen.

Fig 2. Palaeoperilesteslectronicusgen. et sp. nov., holotype, NIGP163955. A,
photomicrograph of forewing; B, photomicrograpmatl hindwing; C,
photomicrograph of distal part of hindwing.

Fig 3. Palaeoperilesteslectronicusggen. et sp. nov., holotype, NIGP163955, line
drawing showing wing venation.

Fig 4. Palaeoperilestes electronicgen. et sp. nov., holotype, NIGP163955,
photomicrograph showing details of Pt.

Fig 5. Palaeoperilesteslectronicusgen. et sp. nov., holotype, NIGP163955,
photomicrograph showing leg details.

Fig 6. Putative position oPalaeoperilestegen. nov. in phylogenetic tree of
Zygoptera. All line drawings are based on forewiagsept forPalaeoperilestegen.
nov. from a more complete hindwing (Cladogram basedijkstra et al. 2014, line
drawing ofChorismagriorrisi Morton, 1914 after Fraser, 1960; line drawing of
Nubiolestes diotim&chmidt, 1943 after Fraser, 1944; line drawingBerfilestes

gracillimusKennedy, 194hAndPerissolestesemotusWilliamson & Williamson,
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