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A new subfamily, Burmadysagrioninae Zheng, Wang and Nel, subfam. nov., for the genus and species
Burmadysagrion zhangi Zheng, Wang and Nel, gen. et sp. nov. is described from mid-Cretaceous Burmese
amber. This is the third dysagrionid damselﬂy from the Mesozoic and the second one from Burmese
amber. The new specimen has a unique discoidal cell with the anterior and posterior sides not parallel,
and the basal side longer than the distal side, unlike the typical ‘sieblosiid-dysagrionine’ type. It differs
from other dysagrionid damselﬂies by the presence of a simple wing venation, the vein IR1 originating
below the pterostigma and a special discoidal cell.
© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction
The extinct family Dysagrionidae (originally proposed as a
subfamily by Cockerell, 1908) was traditionally thought to be a
sister subfamily to the extant Thaumatoneurinae Tillyard and
Fraser, 1938 (Bechly, 2016). This relationship, however, is still
debated and Dysagrionidae was treated as a separate family by
Garrouste and Nel (2015), which is followed here. The family Dysagrionidae is characterized by an unusual shape of the discoidal
cell, a quadrilateral with the distal side longer than the basal side.
This character is also shared with Sieblosiidae Handlirsch, 1906 and
Pseudostenolestidae Garrouste and Nel, 2015, but Sieblosiidae
differ from Dysagrionidae by the presence of an oblique vein and
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ScP crossing the nodus, while Pseudostenolestidae differ from
Dysagrionidae (and also from all other Zygoptera) in the special
organization of the cubito-anal veins, viz. there is a strong vein
emerging from the posterior side of the subdiscoidal cell, in the
middle of the latter, directed towards the wing base (Garrouste and
Nel, 2015).
Dysagrionidae currently comprise two subfamilies and eight
genera: Dysagrioninae Cockerell, 1908 and Eodysagrioninae Rust
et al., 2008 (with only Eodysagrion Rust et al., 2008), and a
recently described Burmese amber genus Palaeodysagrion Zheng
et al., 2016a. Dysagrioninae consist of two tribes: Dysagrionini
Cockerell, 1908 (with Dysagrion Scudder, 1878, Phenacolestes
Cockerell, 1908, Electrophenacolestes Nel and Arillo, 2006 and Primorilestes Nel et al., 2005) and Petrolestini Cockerell, 1927 (with
Petrolestes Cockerell, 1927 and Congqingia Zhang, 1992). This family
was initially recorded from the loweremiddle Eocene Green River
Formation of North America (Dysagrion, see Scudder, 1878). More
dysagrionid damselﬂies were described subsequently from the
Palaeogene: loweremiddle Eocene of America, lowermost Eocene

D. Zheng et al. / Cretaceous Research 67 (2016) 126e132

of Denmark, lower middle Eocene of Germany, upper Eocene of
England, Eocene Baltic amber, and lower Oligocene of Russia
(Scudder, 1878, 1890; Cockerell, 1908, 1927; Nel and Paicheler, 1994;
Nel et al., 2005; Nel and Arillo, 2006; Rust et al., 2008; Nel and
Fleck, 2014; Garrouste and Nel, 2015; Zheng et al., 2016a).
Until now, only two Mesozoic dysagrionid damselﬂies were
recorded. One is Congqingia from the Lower Cretaceous Laiyang
Formation of Shandong Province, eastern China (Zhang, 1992). The
other is Palaeodysagrion from mid-Cretaceous Burmese amber
(Zheng et al., 2016a). Palaeodysagrion was established based on a
well-preserved wing base, and has a uniquely elongate discoidal
cell distinguishing it from other dysagrionid damselﬂies. In this
paper, a new genus of dysagrionid damselﬂy, Burmadysagrion, is
described from mid-Cretaceous Burmese amber. The new
damselﬂy is well preserved with complete fore- and hindwings.
2. Geological context
The specimen described herein was collected in the Hukawng
Valley of Kachin Province, Myanmar (locality in Kania et al., 2015:
ﬁg. 1). The study of the insect inclusions in Burmese amber is about
a century old (Cruickshank and Ko, 2003; Shi et al., 2012; Kania
et al., 2015). Several fossil odonatans were recently described,
including some true dragonﬂies, damsel-dragonﬂies and damselﬂies (Poinar et al., 2010; Bechly and Poinar, 2013; Huang et al., 2015;
Sch€
adel and Bechly, 2016; Zheng et al., 2016a, 2016b, 2016c). These
newly discovered damselﬂies indicate the important role of tropical
forest for the early damselﬂy diversiﬁcation during the midCretaceous. The age of Burmese amber was considered to be late
Albian to Cenomanian based on palynology and ammonite stratigraphy (Cruickshank and Ko, 2003; Ross et al., 2010), while it was
radiometrically dated at 98.79 ± 0.62 Ma (earliest Cenomanian)
based on UePb zircon dating of the volcanoclastic matrix (Shi et al.,
2012). The real depositional age of the amber is probably earlier
than this radiometric age since the amber shows evidence of
redeposition (Wang et al., 2015). Here we follow the age provided
by Shi et al. (2012) but treat it as minimal.
3. Material and methods
The amber containing the damselﬂies is yellow and transparent.
Photographs were taken using a Zeiss Stereo Discovery V16 microscope system and Zen software. In most instances, incident and
transmitted light were used simultaneously. All images are digitally
stacked photomicrographic composites of approximately 40 individual focal planes obtained using the free software Combine ZP for a
better illustration of the 3D structures. The line drawings were prepared from photographs using image-editing software (CorelDraw
X7 and Adobe Photoshop CS6). The specimen is housed in the
Nanjing Institute of Geology and Palaeontology, Chinese Academy of
Sciences (NIGPAS). All taxonomic acts established in the present
work have been registered in ZooBank (see below), together with the
electronic publication LSID: urn:lsid:zoobank.org:pub:240E2D828CEE-462E-80CB-08644E5BB457.
The nomenclature of the dragonﬂy wing venation used in this
paper is based on the interpretations of Riek (1976) and Riek and
-Peck (1984), as modiﬁed by Nel et al. (1993) and Bechly
Kukalova
(1996). The higher classiﬁcation of fossil and extant Odonatoptera,
as well as family and generic characters followed in the present
work, are based on the phylogenetic system proposed by Bechly
(1996). Wing abbreviations are as follows: AA, anal anterior; AP,
anal posterior; Arc, arculus; Ax, primary antenodal crossvein; Cr,
nodal crossvein; CuA, cubitus anterior; CuP, cubitus posterior; DC,
discoidal cell; IR, intercalary radial vein; MA, median anterior; MP,
median posterior; N, nodus; Pt, pterostigma; RA, radius anterior;
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RP, radius posterior; ScP, subcosta posterior; Sn, subnodal crossvein. All measurements are given in mm.
4. Systematic palaeontology
Order Odonata Fabricius, 1793
Suborder Zygoptera Selys-Longchamps, 1854
Clade ‘Amphipterygida’ Bechly, 1996
Family Dysagrionidae Cockerell, 1908
Subfamily Burmadysagrioninae Zheng, Wang and Nel, subfam. nov.
(urn:lsid:zoobank.org:act:70F40DCB-152B-4E6F-9EFD1A006688CEF1)
Type genus Burmadysagrion Zheng, Wang and Nel, gen. nov.
Diagnosis. Antenna seven segmented, with segment one expanded
and long; wings very brieﬂy petiolated; wings short, 9e10 mm long
but forewing obviously longer than hindwing; Arc slightly basal of
Ax2; unique DC e free, wide and short, irregular quadrilateral with
basal side longer than distal side; no secondary antenodal and
subantenodal corssveins; midfork and base of IR2 just below N; IR1
originating just below Pt; RP2 one or two cells distal of Sn; MA long,
ending on posterior wing margin one or two cells basal of Pt-brace;
MP curved and long, ending on posterior wing margin two or three
cells distal of base of RP2; CuA zigzagged and long, ending on
posterior wing margin two or three cells distal of Sn; one row of
cells present in cubito-anal area; pterostigma with labyrinthine
microsculptures on surface, somewhat looking like the surface of a
labyrinthine brain coral.
New genus Burmadysagrion Zheng, Wang and Nel, gen. nov.
(urn:lsid:zoobank.org:act:B81253CE-2054-45FA-B7B080996BC8462F)
Type species: Burmadysagrion zhangi Zheng, Wang and Nel, sp. nov.
Etymology. A combination of the names Burma and Dysagrion,
gender neuter.
Diagnosis. As for the subfamily, by monotypy.
Burmadysagrion zhangi Zheng, Wang and Nel, sp. nov.
(urn:lsid:zoobank.org:act:386BB87C-AF46-4F70-ADE8ED25C8407065)
Figs. 1e4
Etymology. The speciﬁc name is in honour of Prof. Zhang Haichun,
Chinese palaeoentomologist.
Holotype. NIGP164516, four wings attached to body, with complete
right forewing and hindwing, and basally preserved left forewing
and hindwing, gender unknown; deposited in the Nanjing Institute
of Geology and Palaeontology, Chinese Academy of Sciences, China.
Locality and Horizon. Hukawng Valley, Kachin Province, Myanmar;
lowermost Cenomanian, lowermost Upper Cretaceous.
Diagnosis. As for genus, by monotypy.
Description. Head dark (Fig. 4A), broader than long, 3.8 mm long
and 1.06 mm wide. Eyes 1.58 mm wide, well separated by gap of
0.5 mm; ocelli located at lower position between eyes. Antenna
4.16 mm long and seven segmented (Fig. 4B), with segments 1
greatly expanded, 0.91 mm long and maximum width 0.61 mm;
width of segments 2e7 reducing gradually, but length increasing
gradually. Legs well developed (Fig. 4C), with paired long spines
present on femora, tibiae and tarsi.
Right forewing complete (Figs. 2, 3A). Wing length 10.18 mm,
width at level of N 1.62 mm; length from wing base to Arc 1.74 mm,
from Arc to N 1.8 mm, from N to Pt 4.74 mm, from Pt to wing apex
1.9 mm. Primary antenodal crossveins preserved (Fig. 4D), Ax0
close to wing base, Ax1 1.03 mm distal of Ax0, Ax2 0.5 mm distal of
Ax1; no secondary antenodal and antesubnodal crossveins present.
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Fig. 1. Burmadysagrion zhangi Zheng, Wang and Nel, gen. et sp. nov., holotype, NIGP164516, photograph of specimen, dorsal view (A) and anterior view (B).

Fig. 2. Burmadysagrion zhangi Zheng, Wang and Nel, gen. et sp. nov., holotype, NIGP164516, photograph of right forewing and hindwing.
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Fig. 3. Burmadysagrion zhangi Zheng, Wang and Nel, gen. et sp. nov., holotype, NIGP164516, line drawing showing venations of right forewing (A) and right hindwing (B).

Five postnodal crossveins and ﬁve postsubnodal crossveins present
before Pt, well aligned (distal one slightly displaced). Three postnodal crossveins and two postsubnodal crossveins present distal of
Pt, non-aligned. Arc angular and slightly basal of Ax2. DC basally
closed (Fig. 4D), free, short and wide, irregular quadrilateral, with
anterior side not parallel with posterior side, and basal side longer
than distal side; length of basal side 0.31 mm, of anterior side
0.21 mm, of distal side 0.26 mm, of posterior side 0.43 mm. Subdiscoidal cell free and elongate, 0.68 mm long and 0.18 mm wide.
CuP just below Ax1. Nodal structures well preserved (Fig. 4E), Sn
aligned with Cr. Midfork (base of RP3/4) basal of N. IR2 aligned with
Sn, one cell and 0.76 mm distal of midfork. RP2 originating two cells
distal of Sn, lying 1.41 mm distally, nearer to N than to Pt. IR1
originating below Pt, and seven cells distal of base of RP2. RP1 with
weak angle below pterostigmal brace. MA distally zigzagged and
long, reaching posterior wing margin two cells basal of Pt-brace.
MP curved and long, ending on posterior wing margin one cell
distal of base of RP2. CuA long, ending on posterior wing margin
two cells distal of Sn. Pt slightly longer than one cell (Fig. 4F),
0.59 mm long and 0.33 mm wide, with ‘labyrinthine’ microsculptures on surface.
Right hindwing complete (Figs. 2, 3B) and sharing all characters
of forewing besides following differences: shorter than forewing,
9.02 mm long; four postnodal crossveins and four postsubnodal
crossveins present, well aligned; RP2 one cell distal of Sn; IR1 ﬁve
cells distal of base of RP2; MP long, ending on posterior wing
margin one cell basal of Pt-brace; MP long, ending on posterior
wing margin two cells distal of base of RP2; CuA slightly distal of
base of RP2.
5. Discussion
Burmadysagrion zhangi has a not rectangular (irregular quadrilateral) discoidal cell, an oblique basal margin of Pt, no lestine
oblique vein, no secondary antenodal and subantenodal crossveins

allowing an attribution to the alleged clade Amphipterygida Bechly,
1996, a polyphyletic group (according to Dijkstra et al., 2014) that
comprises extant Amphipterygidae Tillyard, 1917, Devadattidae
Dijkstra et al., 2014, Thaumatoneuridae Tillyard and Fraser, 1938,
Diphlebiidae Heymer, 1975, Pseudolestidae Fraser, 1957 and extinct
Dysagrionidae Cockerell, 1908.
The position of Sn and RP3/4 near to the nodus excludes afﬁnity with Diphlebiidae and Pseudolestidae. B. zhangi can be
attributed to Amphipterygoidea Tillyard, 1917 by having the nodus
in a very basal position (at 35% of wing length) and a more
recessed midfork. Amphipterygidae and Devadattidae can, however, also be excluded because these families have an oblique MAb
giving an acute apex to the discoidal cell, and the midfork is very
close to the arculus. Following Rust et al. (2008), B. zhangi can be
attributed to Thaumatoneuridae or Dysagrionidae as the basal
costal margin between the wing base and the nodus is distinctly
convexly curved at the level of Ax1 and Ax2, and no secondary
antesubnodal crossveins are present. Thaumatoneuridae can be
easily excluded since they have the nodus and subnodal crossvein
shifted very basally, lying between the bases of IR2 and RP3/4; a
very dense wing venation with a large number of cells; IR2 arising
on RP3/4, and the discoidal cell perfectly rectangular. Finally,
Dysagrionidae, have a sub rectangular discoidal cell, closely
resembling that of B. zhangi.
Within Dysagrioninae, Dysagrion Scudder, 1878, Electrophenacolestes Nel and Arillo, 2006 and Phenacolestes Cockerell, 1908
all have secondary antenodal crossveins distal of Ax2 between the
costal margin and ScP, more rows of cells in the cubito-anal area, a
dense wing venation and more intercalary veins, differing from
B. zhangi. Primorilestes Nel et al., 2005 can also be easily distinguished from the new specimen by the presence of more rows of
cells in the cubito-anal area, a broad wing shape, long Pt, and many
intercalary veins between the main veins.
B. zhangi has no secondary antenodal and subantenodal
crossveins, a character also present in the two genera of
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Fig. 4. Burmadysagrion zhangi Zheng, Wang and Nel, gen. et sp. nov., holotype, NIGP164516. A, Photograph of head; B, Photograph of right antenna boxed in A, arrows indicating
segments; C, Photograph of legs; D, Photograph of right forewing and hindwing bases; E, Photograph showing detail of nodal area in right forewing; F, Photograph showing detail of
pterostigma in right forewing.

Petrolestini (Petrolestes Cockerell, 1927 and Congqingia Zhang,
1992). Chongqingjia differs from B. zhangi in having more postnodal and postsubnodal crossveins, IR2 and RP3/4 shifted more
basally, IR1 originating before the nodus, more intercalary veins
along the posterior wing margin, and two rows of cells in the
cubito-anal area. Petrolestes has ﬁve rows of cell in the cubito-anal
area, IR2 and RP3/4 shifted more basally and a denser wing
venation (Garrouste and Nel, 2015) and can thus be easily differentiated from B. zhangi.
Eodysagrion Rust et al., 2008 resembles B. zhangi by sharing no
secondary antenodal and subantenodal crossveins, IR2 being
aligned with Sn and RP3/4 being one cell basal of the nodus.
However, the new specimen differs from Eodysagrion in having a

wider discoidal cell, no intercalary veins present between the main
veins, and only one row of cells in the cubito-anal area.
The Burmese genus Palaeodysagrion Zheng et al., 2016a has only
one row of cells in the cubito-anal area, no secondary antenodal
crossveins and subantenodal crossveins are present, IR2 being
aligned with Sn, RP3/4 one (long) cell basal of Sn, resembling the
new specimen. However, Palaeodysagrion differs from B. zhangi in
the presence of a very long discoidal cell, AA separated from AP
slightly distal of Ax1, and a denser wing venation.
In conclusion, B. zhangi has a simpler wing venation, IR1 originating below the pterostigma, and a special discoidal cell which can
be easily differentiated from other members of Dysagrionidae. Here
we propose a new genus and subfamily for the new damselﬂy. It
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should be noted that the microsculptures on the pterostigma of
B. zhangi are ‘labyrinthiform’, which could be derived from the
‘star-shaped’ type of the Lestomorpha Bechly, 1996. This character
has not been observed in Dysagrionidae probably due to the
preservation, but the type material of Dysagrion should be reexamined in the aspect. The short vein IR1 originating just below
Pt is a character only shared with a few taxa, including two recently
discovered Burmese damselﬂies, a hemiphlebiid Burmahemiphlebia
zhangi Zheng et al., 2016a, and Palaeodisparoneura burmanica
Poinar, Bechly et Buckley, 2010, plus the recent perilestid genus
Perilestes Hagen in Selys-Longchamps, 1862. However, both Burmahemiphlebia Zheng et al., 2016a and Palaeodisparoneura Poinar,
Bechly et Buckley, 2010 have a perfectly rectangular discoidal cell,
short MP and CuA, unlike B. zhangi. Perilestes has the bases of RP3/4
and IR2 distal of the nodus, unlike B. zhangi. Together with the
special shape of the discoidal cell in the new specimen, there are
four
different
shapes
developed
in
AmphipterygidaeThaumatoneuridae following Rust et al. (2008): (1) the plesiomorphic amphipterygid typedanterior side and posterior side
parallel, but the basal and distal sides not parallel; (2) the thaumatoneurine typeda perfect rectangular discoidal cell; (3) the
‘sieblosiid-dysagrionine’ typedanterior and posterior sides not
parallel, and distal side longer than the basal side; (4) the burmadysagrionine typedanterior and posterior sides not parallel, and
the basal side longer than the distal side. B. zhangi thus has a
different shape of the discoidal cell and can help us appreciate the
diversity and evolution of the discoidal cell in these unique
damselﬂies.
6. Conclusions
A new subfamily, Burmadysagrioninae Zheng, Wang and Nel,
subfam. nov., is described based on a well preserved damselﬂy from
mid-Cretaceous Burmese amber. The new specimen is attributed to
the family Dysagrionidae but has a unique discoidal cell with the
basal side longer than the distal side. The new discovery adds to the
diversity of dysagrionid damselﬂy and provides new data on the
diversity and evolution of the discoidal cell.
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