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a b s t r a c t

The second genus and species of the planthopper family Katlasidae, Dumpyawnus hpungwanus gen. et sp.
nov., is described from mid-Cretaceous Kachin (Burmese) amber. It can be definitely attributed to Kat-
lasidae mainly based on its tegminal structure (e.g., costal area absent, clavus closed, tegmen widened at
membrane, multiplied forked of ScP þ RA, MP and CuA2, single CuA1, nodal line absent) and hind wing
venation (e.g., ScP þ RA, RP, MP and CuA with 3e5 terminals), but the new genus is clearly different from
Katlasus Luo, Jiang et Szwedo, 2020, the type genus of Katlasidae, according to its wing venation (e.g.,
terminals of ScP þ RA usually forked, MP with less terminals). The morphological features and placement
of the new taxon are briefly discussed.

© 2023 Elsevier Ltd. All rights reserved.
1. Introduction

The planthoppers in the mid-Cretaceous Kachin amber, or Bur-
mese amber sensu stricto, have already displayed great diversity
(Bourgoin, 2023). Many extinct planthopper families are exclu-
sively found from it, viz., fulgoridioidean families Dorytocidae
(Emeljanov and Shcherbakov, 2018; Song et al., 2021), Fulgoridiidae
(Poinar et al., 2022), Inoderbidae (Shcherbakov and Emeljanov,
2021; Luo et al., 2022) and Katlasidae (Luo et al., 2020b); delpha-
coidean family Cixiidae (Luo et al., 2021; Wang et al., 2022); and
fulgoroidean families Achilidae (Cockerell, 1917; Szwedo, 2004;
Brysz et al., 2023), Derbidae (Emeljanov and Shcherbakov, 2020),
and Yetkhatidae (Song et al., 2019). Other families have also been
jacek.szwedo@biol.ug.edu.pl
reported from Kachin amber (Ross, 2023), viz., Jubisentidae Zhang,
Ren et Yao, 2019, Mimarachnidae Shcherbakov, 2007, and Perfor-
issidae Shcherbakov, 2007, these families remain currently non-
placed in incertae sedis position under the Eucixioidian lineage
(Bourgoin and Szwedo, 2022, 2023).

The Katlasidae Luo, Jiang et Szwedo, 2020 is a recently estab-
lished planthopper family only based on an isolated specimen from
the mid-Cretaceous Kachin amber (Luo et al., 2020b). It was origi-
nally considered as an intermediate taxon within the superfamily
Fulgoroidea, but according to the most recent classification of
planthoppers, it was transferred to a newly established superfamily
Fulgoridioidea Handlirsch, 1939 (Bourgoin and Szwedo, 2022,
2023).

Herein we describe the second genus and species of this family,
Dumpyawnus hpungwanus gen. et sp. nov., from mid-Cretaceous
Kachin amber in Myanmar.
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Fig. 1. Holotype of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, right lateral view. B, left lateral view. C, dorsal-lateral view D, ventral-lateral view. Scale bars ¼ 1 mm.
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Fig. 2. Detailed photographs of the head, pronotum and mesonotum of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, head, pronotum and mesonotum in dorsal-
lateral view. B, head in left lateral view. C, head in right lateral view. D, head in ventral-lateral view. E, head and pronotum in dorsal-lateral view. F, mesonotum in dorsal-
lateral view. Scale bars for A ¼ 0.5 mm, BeF ¼ 0.2 mm.
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2. Material and methods

The studied specimen comes from an Cretaceous amber mine,
near Danai (Tanai) Town (26�21033.4100 N, 96�43011.8800 E; palae-
olatitude 5.0 ± 4.7� S) in the Hukawng Valley of Myanmar, see Fig. 1
in Jiang et al. (2019) (Thu and Zaw, 2017; Westerweel et al., 2019).
Over the past 100 years, and particularly in the last two decades,
Kachin amber has received worldwide scientific interest. More than
600 invertebrates, vertebrates, protists, plants, and fungi families
have been reported (Ross, 2023). Radiometric UePb zircon dating
of the volcaniclastic matrix of the amber constrained a refined age
of 98.79 ± 0.62 Ma (earliest Cenomanian) (Shi et al., 2012), which is
also supported by the ammonite trapped in the amber (Yu et al.,
2019).

The amber piecewas collected in 2015. It is nowdeposited in the
Nanjing Institute of Geology and Palaeontology, Chinese Academy
of Sciences (NIGPAS), Nanjing, China (see appended ‘Museum
Catalogue entry’ in Supplementary material).

Observations were performed using a Zeiss Stemi 508 micro-
scope. The photographs were taken with a Zeiss Stereo Discovery
3

V16 microscope system in the Nanjing Institute of Geology and
Palaeontology, Chinese Academy of Sciences, Nanjing, China; and
measurements were taken using Zen software. Photomicrographic
composites of about 50 individual focal planes were digitally
stacked as obtained using the software Helicon Focus 6.7.1 for a
better illustration of 3D structures. Photographs were adjusted
using Adobe Lightroom Classic and line drawings were prepared
using CorelDraw 2019 graphic software.

The venational nomenclature follows Bourgoin et al. (2015): CA,
costal margin (costa anterior); Pc þ CP, precosta þ costa posterior;
ScP þ R, subcosta posterior þ radius; RA, radius anterior; RP, radius
posterior; MP, media posterior; CuA, cubitus anterior; CuP, cubitus
posterior; Pcu, postcubitus; A1, first anal vein; A2, second anal vein.
The morphological terminology used in this study mostly follows
Luo et al. (2020b).

3. Systematic palaeontology

Order Hemiptera Linnaeus, 1758
Suborder Fulgoromorpha Evans, 1946



Fig. 3. Detailed photographs and line drawing of the tegmen of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, right tegmen. B, line drawing of the right tegmen. C, very
small tubercles around the tegminal veins (arrowed). D, very small setae around the tegminal margin. E, basal cell. F, claval apex. Scale bars for A, B ¼ 1.0 mm, E, F ¼ 0.2 mm. C,
D ¼ 0.1 mm.

X. Zhang, C. Luo, Z. Song et al. Cretaceous Research 150 (2023) 105585

4



Fig. 4. Detailed photographs and line drawing of the hind wing of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, right hind wing. B, line drawing of the right hind
wing. Scale bars ¼ 1.0 mm.
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Superfamily Fulgoridioidea Handlirsch, 1939
Family Katlasidae Luo, Jiang et Szwedo, 2020 in (Luo et al., 2020b)

Genus Dumpyawnus Zhang, Luo et Szwedo, gen. nov. (Figs. 1e6)
urn:lsid:zoobank.org:act:7720041E-3792-4DC9-B688-
EA5C851BC0E9

Etymology. The generic name is derived from verb in Kachin lan-
guage ‘dumpyawn’ (from pyawn, to be side by side) meaning ‘to run
or be parallel’ and refers to characteristic pattern of veins on
tegmen. Gender: masculine.
Type species. Dumpyawnus hpungwanus Zhang, Luo et Szwedo, sp.
nov.; by present designation and monotypy.
Included species. Type species only.
Diagnosis. Antennal pedicel cone-shaped (pedicel barrel-like in
Katlasus); rostrum clearly exceeding metacoxae (rostrum reaching
5

metacoxae in Katlasus); tegmen with numerous very small tuber-
cles along veins, more or less alternatively distributed on each side
of vein; terminals of ScP þ RA usually forked (not forked in Katla-
sus); tegmenwith short onemp-cua veinlet on corium at about¼ of
tegmen length (no such veinlet in Katlasus); branch MP1þ2 with
three terminals (10 terminals in Katlasus); MP3þ4 with 2 terminals
(4 terminals in Katlasus); hind wing with 3 terminals of RP (5 ter-
minals of RP in Katlasus); CuA with 5 terminals (3 terminals in
Katlasus); metatibia with 3 distinct lateral spines (one lateral spine
in Katlasus).
Horizon and locality. Mid-Cretaceous (upper Albianelower Cen-
omanian); amber from Kachin State, northern Myanmar.

Dumpyawnus hpungwanus Zhang, Luo et Szwedo, sp. nov.
(Figs. 1e6)



Fig. 5. Detailed photographs of legs and abdomen of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, left fore leg. B, twisted mid leg. C, hind leg. D, left metatibia, noting
3 lateral spines (arrowed). E, enlarged right metatibia, noting 3 lateral spines (arrowed). F, apical teeth of left metatibia. G, apical teeth of left basimetatarsomere and meso-
metatarsomere. H, apical teeth of right metatibia. I, apical teeth of right basimetatarsomere. J, apical teeth of right mesometatarsomere. Scale bars for AeC ¼ 0.5 mm, D ¼ 0.2 mm.
EeJ ¼ 0.1 mm.
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Fig. 6. Male terminalia of Dumpyawnus hpungwanus gen. et sp. nov. (NIGP201893). A, photograph. B, line drawing. Scale bars ¼ 0.2 mm.

Table 1
Measurements of body structures of Dumpyawnus hpungwanus gen. et sp. nov.,
holotype, NIGP201893.

Structure Length Width

Body 9.05 mm /
Antennal pedicel 0.40 mm 0.18 mm
Antennal flagellum 0.69 mm /
Right compound eye 0.43 mm 0.29 mm
Pronotum 0.45 mm /
Mesonotum 1.31 mm /
Tegmen 7.27 mm 2.73 mm
Basal cell 0.91 mm 0.23 mm
Cell C1 2.83 mm 0.23 mm
Cell C3 3.30 mm 0.23 mm
Cell C5 2.10 mm 0.19 mm
Hind wing 6.10 mm 3.13 mm
Left profemur 1.34 mm 0.29 mm
Left protibia 1.04 mm 0.34 mm
Right protibia 1.28 mm 0.13 mm
Right basiprotarsomere 0.41 mm 0.09 mm
Right midprotarsomere 0.19 mm 0.08 mm
Right apical tarsomere 0.25 mm 0.06 mm
Left mesotibia 1.23 mm 1.64 mm
Left basimesotarsomere 0.38 mm 0.22 mm
Left midmesotarsomere 0.29 mm 0.16 mm
Left apical mesotarsomere 0.46 mm 0.13 mm
Right basimesotarsomere 0.35 mm 0.13 mm
Right midmesotarsomere 0.38 mm 0.08 mm
Right apical mesotarsomere 0.44 mm 0.09 mm
Left metafemur / 0.38 mm
Left metatibia 1.81 mm 0.26 mm
Left basimetatarsomere 0.88 mm 0.22 mm
Left mesometatarsomere 0.40 mm 0.29 mm
Left apical metatarsomere 0.48 mm 0.09 mm
Right metafemur 1.09 mm 0.20 mm
Right metatibia 1.52 mm 0.26 mm
Right basimetatarsomere 0.88 mm 0.23 mm
Right mesometatarsomere 0.47 mm 0.14 mm
Right apical metatarsomere 0.49 mm 0.09 mm
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urn:lsid:zoobank.org:act:B10F95A5-B347-45D9-BF2D-
AD3E855B802C

Etymology. The specific name is derived from a word in Kachin
language, ‘hpungwan’, meaning to boil or bulled, as water, and
refers to preservation of the specimen.
Material. Holotype. Kachin amber, cabochon, 14 � 6 � 3 mm.
Specimen No. NIGP 201893, deposited in Nanjing Institute of Ge-
ology and Palaeontology, Chinese Academy of Sciences, Nanjing.
Locality and horizon. Burmese amber, from deposits near Tanai
Village in the Hukawng Valley of northern Myanmar, upper
Albianelower Cenomanian (mid-Cretaceous).
Diagnosis. As for genus.
Description (Measurement see Table 1). Adult, male (Fig. 1). Vertex
moderately elongate (Fig. 2AeC, E). Frons elongate, gradually
diverging downwards. Clypeus gradually converging downwards
(Fig. 2D). Rostrum clearly exceeding metacoxae. Compound eyes
bulging laterally, anterior margin distinctly exceeding half of head
length. Antennal pedicel cone-shaped; flagellum swelled at basal
part, then whip-like (Fig. 2BeE).

Pronotum saddle-shaped, anterior margin concave, posterior
margin strongly convex (Fig. 2E). Mesonotum transversely lozenge-
shaped, with double median carinae (?) (Fig. 2F).

Tegula relatively large.
Tegmen (Fig. 3) macropterous, membranous, translucent, brown

at basal ¾ of its length and becoming brighter at distal ¼ of its
length, broadest at slightly apicad of¾ of tegminal length, about 2.7
times as long as wide (Fig. 3A, B). Veins bearing numerous very
small tubercles, more or less alternatively distributed on each side
of vein (Fig. 3C). Costal margin slightly arcuate at base, then slightly
arcuate; anteroapical angle widely rounded, posteroapical angle
rounded, apical margin mildly rounded, tornus arcuate, claval
margin slightly concave, postclaval margin slightly arcuate, then
concave. Margin of tegmen surrounded by ambient vein from basal
part of costal margin to end of Pcu þ A1, with densely transverse
veins between ambient vein and margin from slightly before distal
end of costal area to claval apex; tegminal margin surrounded by
very small setae (Fig. 3D). Basal cell elongated, about four times as
long as wide (Fig. 3E). Stems ScPþ R and MP leaving basal cell from
same point (terminal of basal cell). Stems ScP þ RA and RP with a
short common stalk, then forked; stem ScP þ RA slightly convex,
subparallel to costal margin, then forked at slightly apicad ½ of
tegminal length; branch ScP with 2 terminals, branch RA with 13
terminals reaching margin basad of anteroapical angle; branch RP
slightly sinuate, forked very late, at about 5/6 of tegminal length,
reachingmarginwith 2 terminals, at about anteroapical angle. Stem
7

MP leaving basal cell with a short stalk, about¾ as long as basal cell,
reaching margin with 5 terminals in total; stem MP straight, then
forked at slightly basad of ¼ of tegminal length; branch MP1þ2
slightly arcuate at base, then almost straight, then slightly concave,
then forked at about ½ of tegminal length; MP1 arcuate, then
forked, reaching margin with 2 terminals; MP2 sinuate, single;
branch MP3þ4 slightly concave, then straight, then forked at 2/5 of
tegminal length; MP3 sinuate, single; MP4 sinuate, single. Stem CuA
with 8 terminals in total; stem CuA almost straight with a small
arch, then forked at slightly apicad of ¼ of tegminal length; branch
CuA1 arched at base then sinuate, single; branch CuA2 straight, then
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forked at slightly apicad of 2/5 of tegminal length; CuA2a sinuate,
single; CuA2b almost straight, then forked basad of 3/5 of tegminal
length, reachingmarginwith 6 terminals. StemCuP slightly sinuate,
then almost straight, then arcuate distally, reaching margin at
about 3/5 of tegminal length (Fig. 3F). Claval veins Pcu and A1 fused
at about 2/5 of tegminal length, common portion Pcu þ A1 distinctly
shorter (ca. ¼) than free portion of Pcu; Pcu slightly arcuate at base,
then almost straight, then arcuate distally; A1 strongly concave;
common portion of Pcu þ A1 almost straight, then arcuate distally,
reaching claval margin (vein A2) at slightly apicad of ½ of tegminal
length. Postclaval lobe distinct, with wing-coupling fore fold
(WCFF) well developed, subparallel to postclaval margin, reaching
Pcu þ A1 slightly before its terminus. Nodal line absent, postnodal
line incomplete, transverse veinlets (crossveins) mostly distributed
in apical half of tegmen and not arranged in regular lines. Costal
area absent, postcostal cell slightly wider than cell C1; cell C1 about
3.1 times as long as basal cell, delimited posteriorly by a transverse
veinlet ir; cell C3 longest, about 3.6 times as long as basal cell; cell
C5 shortest, about 2.3 times as long as basal cell, delimited poste-
riorly by a transverse veinlet icua.

Hind wing (Fig. 4) membranous, transparent, subtriangular,
shorter than tegmen, about twice as long as wide. Costal margin
arcuate, then concave; anteroapical angle widely rounded, poster-
oapical angle rounded, apical margin mildly rounded, tornus
curved, postclaval margin almost straight, then curved. Margin of
hind wing surrounded by ambient vein at least from anteroapical
angle to distal end of postclaval margin, with densely transverse
wrinkles between ambient and margin from anteroapical angle to
near distal end of postclaval margin; hind wing margin surrounded
by very small setae. Basal cell present, subpentagonal. Stems
ScP þ R and MP separating before distal end of basal cell; stem
ScP þ R subparallel to margin, arcuate then curved, then forked at
about ½ of tegminal length; stem ScP þ RA arcuate, then forked
slightly before 2/3 of tegminal length, reaching margin with 4 ter-
minals; branch RP arcuate, forked at about ¾ of tegminal length,
reaching margin with 3 terminals. Stem MP slightly sinuate, then
forked apicad of ½ of tegminal length; MP1þ2 slightly arcuate, then
forked slightly before ¾ of tegminal length, reaching margin with 2
terminals; MP3þ4 concave, forked slightly before 2/3 of tegminal
length, reaching margin with 2 terminals. Stem CuA almost
straight, then slightly arcuate, forked apicad of ½ of tegminal
length; CuA1 arcuate at base, then forked immediately, CuA1a
almost straight, single, CuA1b slightly arcuate, then forked again,
reaching margin with 3 terminals; CuA2 slightly arcuate, single.
Stem CuP slightly sinuate, single. Stem Pcu concave, single. Stem A1
single. Transverse veinlets sparse, with one r-m and one im and one
m-cu.

Proleg (Fig. 5A): profemur margins carinate, covered with
numerous short setae; protibia narrow and long, margins carinate,
covered with numerous setae, apical part dorsally incised; basi-
protarsomere cylindrical, distinctly widened apicad, dorsally
deeply incised, midprotarsomere subtriangular, widened apicad,
dorsally deeply incised, apical tarsomere cylindrical, covered with
setae; claws large, without distinct arolium. Mesoleg (Fig. 5B):
mesofemur narrow and long, margins carinate, covered with
numerous short setae; mesotibia narrow and long, margins cari-
nate, covered with numerous setae; mesotarsomere distinctly
narrower than mesotibia, basimesotarsomere cylindrical, dorsally
incised; midmesotarsomere shortest, triangular, dorsally incised,
ventrally with bunch of setae; apical mesotarsomere longest,
margins carinate; claws large, without distinct arolium. Metaleg
(Fig. 5CeJ): metafemur narrow and long, margins carinate, covered
with numerous short setae; metatibia narrow and long, margins
carinate, covered with numerous setae, apical part dorsally incised,
with 3 lateral spines (Fig. 5D, E), with approximately 12 apical teeth
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and numerous apical long setae (Fig. 5F, H); basimetatarsomere
cylindrical, distinctly widened apicad, covered with numerous
setae, dorsally deeply incised, with at least 18 apical teeth (2 most
lateral ones distinctly larger) and numerous apical long setae
(Fig. 5G, I); mesometatarsomere subtriangular, widened apicad,
dorsally deeply incised, with approximately 20 apical teeth (2 most
lateral ones distinctly larger) and numerous apical long setae
(Fig. 5G, J); apical metatarsomere becoming narrower apicad,
coveredwith numerous setae; claws large, without distinct arolium
(Fig. 5J).

Abdomen badly preserved. Male terminalia with genital styles
rounded apically, with short setae; anal tube rounded apically,
slightly exceeding genital styles, with short setae; anal style
rounded apically, with short setae; tip of aedeagus obtuse (Fig. 6A,
B).

4. Discussion

Dumpyawnus gen. nov. can be assigned to Fulgoridioidea as
currently recognized (Bourgoin and Szwedo, 2022, 2023) mainly
based on the very early forking of CuA, and forking of CuA2

distinctly basad of claval apex. Combination of other features as:
head with lateral margins of frons and vertex carinate, antenna
pedicel swollen and flagellum whip-like, tegmen with wrinkled
peripheral membrane present and elongate basal cell, ScP þ R and
MP leaving basal cell from a common point, short common stem of
ScP þ R, costal area with terminals of RA; metatibia with lateral
spines and apical teeth are shared with other taxa of Fulgor-
omorpha of Eucixioidean lineage (Bourgoin and Szwedo, 2022,
2023).

Dumpyawnus gen. nov. is placed in Katlasidae Luo, Jiang et
Szwedo, 2020 mainly according to its tegminal structure: costal
area absent, clavus closed, tornus long, tegmen widened at mem-
brane, multiplied terminals of ScP þ RA, MP and CuA2, single CuA1,
nodal line absent, CuA2 first fork basad of claval apex and hind wing
venation with ScP þ RA, RP, MP and CuA 3e5 terminals. However,
the new genus Dumpyawnus gen. nov. clearly differs from the type
genus of Katlasidae, Katlasus Luo, Jiang et Szwedo, 2020, based on
its wings' venation (e.g., branches of ScP þ RA usually forked, MP
with less terminals), therefore, we established a new genus for it.

The common, but striking feature of Dumpyawnus gen. nov. and
Katlasus is polymerization of CuA. Such feature is present in unre-
lated, extinct Lalacidae: Ancorallini, but also in modern-day Achi-
lidae: Rhotalini (both Fulgoroidea), but so far, such feature is
unknown in representatives of Fulgoridioidea. Compared with the
absence (or at least not so obvious) in the type genus Katlasus, the
tegmen veins of Dumpyawnus gen. nov. are bearing numerous very
small tubercular structures. Because of preservation conditions, it is
difficult to say if these are bases of setae or structures of other
function (sensorial or excretory?). Setae bearing tubercles are
present in representatives of Delphacoidea, both in Cixiidae and
Delphacidae (in fossils see e.g., Fennah, 1987; Gebicki and
Wegierek, 1993; Gebicki and Szwedo, 2000; Szwedo, 2007; Li
et al., 2017; Luo et al., 2021). In those taxa, tubercles are placed
along veins, and sometimes also seldom in the areas between the
veins (e.g., Cixiidae: Mnemosynini), including the fossil taxa
(Szwedo et al., 2006). Tubercular structures and associated setae
are present also in unrelated taxa of other families of Eucixioidean
lineage from the Cretaceous, viz., Perforissidae and Jubisentidae
(Pe~nalver and Szwedo, 2010; Zhang et al., 2017, 2019; Luo et al.,
2020a; Bourgoin and Szwedo, 2022, 2023), but also already pre-
sent in the Jurassic Qiyangiricaniidae of superfamily Fulgoridioidea
(Szwedo et al., 2011). Excretory tubercular structures are present
and associated or not with veins in some Derbidae, Meenoplidae,
and Flatidae (in Fulgoroidea, sec. Bourgoin and Szwedo 2022, 2023)
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(see e.g., Stroi�nski and �Swierczewski, 2013; Echavarria et al., 2021;
Lv et al., 2021). Sensorial tubercular structures (with and without
associate seta) are present e.g. in some Cixiidae and Delphacidae
(Delphacoidea) as well as in representatives of Fulgoroidea, e.g.
some Kinnaridae, Meenoplidae, Ricaniidae (e.g., Liang, 2002;
�Swierczewski and Stroi�nski, 2017; Lv et al., 2021; Stroi�nski, 2021).
These structures may not be homologous, and should not be
regarded as synapomorphies between families. The tubercular
structures of Dumpyawnus gen. nov. are small and numerous, and
without supporting any setae (Fig. 3C). They might be glandular
pore apertures or short sensilla structures rather than setae-
bearing structures.

Luckily, Dumpyawnus gen. nov. preserved complete metatibia
and metatarsomere which was not preserved in Katlasus. Metatibia
with 3 lateral spines and a dozen or so of apical teeth, basimeta-
tarsomere 50 percent longer than others, basimetatarsomere and
mesometatarsomere with numerous apical teeth is a feature pre-
sent in Fulgoridioidea (e.g., in Stonymetopus Poinar et al., 2022), but
also in Delphacoidea and part of Fulgoroidea (e.g., in Achilidae,
Dictyopharidae). This feature is shared among various lineages,
might be related to locomotory issues (Burrows, 2014).
5. Conclusion

The second genus (Dumpyawnus gen. nov.) of the planthopper
family Katlasidae is described from mid-Cretaceous Kachin amber.
The new genus clearly differs from the type genus of Katlasidae
according to its wing venation. The new genus adds to the taxo-
nomic diversity and morphological disparity of Katlasidae, and
Fulgoridioidea, and presents the examples of parallel development
of similar structures in related but well differing lineages.
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