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& Brief report

A new burmagomphid dragonfly from the Eocene of Patagonia,

Argentina

JULIAN F. PETRULEVICIUS

A new burmagomphid anisopteran, Satelitala soberana gen.
et sp. nov. is described from the lower Eocene of Laguna del
Hunco, Patagonia, Argentina. The new genus is character-
ised by hindwing characters such as the subdiscoidal trian-
gle not elongated; anal loop divided longitudinally; paranal
cell divided longitudinally; five terminal cells between RP
and MA; five terminal cells between MP and CuA; and
obtuse angle between PsA and CuP+AA. Burmagomphid
dragonflies were represented so far only by one specimen
from the middle Cretaceous of Southeast Asia. This new re-
cord extends the distribution to Patagonia, to the Cenozoic,
and also to paleolake deposits.

Introduction

The family Burmagomphidae Zheng, Nel, and Wang, 2017
was recently described from the Cretaceous Burmese amber
from Myanmar (Zheng et al. 2017). Burmagomphidae was
included into the clade Gomphides Bechly, 2007 that includes
6 extant families and 2 extinct families from the Jurassic of
Solnhofen (Germany), and Cretaceous of Santana (Brazil)
(Bechly 2007).

The specimen studied here represents the second drag-
onfly from Laguna del Hunco and the first one belonging to
Exophytica Bechly, 1996. The first dragonfly, Huncoaeshna
corrugata Petrulevicius, Nel, and Voisin, 2010, was assigned
to Aeshnidae (Petrulevicius et al. 2010). Other fossil adult rep-
resentatives of Gomphides recorded in South America are all
from the Santana Formation: the extinct Araripegomphidae
Bechly, 1996 and Proterogomphidae Bechly, Nel, Martinez-
Delclos, and Fleck, 1998, and the extant family Lindeniidae
Jacobson and Bianchi, 1905 (e.g., Araripegomphus cretaci-
cus Nel and Paicheler, 1994, Cordulagomphus primaerensis
Petrulevicius and Martins-Neto, 2007, Cratolindenia knuep-
fae Bechly, 2000, respectively). A gomphid-like nymph is also
present in the close by locality of Confluencia (Ypresian?),
together with other nymphs resembling families such as Syn-
lestidaeand Libellulidae (Petrulevicius 2012,2013). Otherspec-
imens of Odonata (not anisopterans) described from Laguna
del Hunco are representatives of Frenguelliidae Petrulevicius
and Nel, 2003; and Austroperilestidae (Petrulevié¢ius and Nel
2005, 2007).
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Herein I record the second species of Burmagomphidae
represented by a specimen coming from the Ypresian locality
of Laguna del Hunco (52.2 Ma; paleolatitude c. 47°S), Chubut
province, Patagonia, Argentina. Laguna del Hunco is a well
sampled locality from which diverse insects, mainly Odonata,
were recovered (Fidalgo and Smith 1987; Petrulevicius 2005,
2009, 2013, 2016; Petrulevicius and Nel 2003, 2005, 2007,
2013; Petrulevicius et al. 2010). Laguna del Hunco is also a
hot spot of plant diversity of the Eocene (Wilf 2012; Wilf et al.
2003, 2005).

Institutional abbreviations—MPEF-PI, Museo Paleontologico
Egidio Feruglio, Trelew, Chubut, Argentina.

Other abbreviations.—AA, anterior anal; AL, anal loop; Ax0,
Ax1, Ax2, primary antenodal crossveins; CuA, anterior cu-
bitus; IR, intercalary radial veins; MA, anterior median; MP,
posterior median; Mspl, median supplement; “O”, oblique
vein; PC, paranal cell; PsA, pseudo-anal vein; R, radius; RA,
anterior radius; RP, posterior radius; Rspl, radial supplement;
ScP, posterior subcosta.

Material and methods

The material was collected from the volcanic caldera lake bed
locality Laguna del Hunco, province of Chubut, Patagonia,
Argentina (Wilf et al. 2003). It is represented by a single spec-
imen, holotype MPEF-PI 1001, collected from pyroclastic de-
bris of the locality LH-25, 42°30’S, 70°02°W (Wilf 2012; Wilf
et al. 2003, 2005). The locality was dated using 40Ar/39Ar by
Wilf et al. (2005) and recalculated by Wilf (2012), providing an
age of 52.22 + 0.22 (analytical 2 c), + 0.29 (full 2 ) Ma.

In this work, I follow the wing venation nomenclature of
Kukalova-Peck (1983), amended by Kukalova-Peck (1991,
2008), also contributions by Riek and Kukalova-Peck (1984),
Nel etal. (1993), Bechly (1996), and Petrulevi¢ius and Gutiérrez
(2016). The higher classification of fossil and extant Odonata
is based on the phylogenetic system of Bechly (1996, 2007).

The new species was drawn and photographed in detail
using a camera lucida and a Leica digital camera (DMC2900),
attached to a Leica M205C stereomicroscope. Habitus pho-
tographs of the specimen were taken using a camera Nikon
Coolpix 7100.

https://doi.org/10.4202/app.00427.2017



780

Systematic palacontology

Odonata Fabricius, 1793

Gomphides Bechly, 1996

Burmagomphidae Zheng, Nel, and Wang, 2017
Genus Satelitala nov.

Etymology: From Castilian satélite, satellite and Greek ala, wing.
Type species: Satelitala soberana sp. nov. (by monotypy); see below.

Diagnosis—As for the type species by monotypy.

Satelitala soberana sp. nov.
Figs. 1, 2.

Etymology: From Castilian soberana, sovereign.

Holotype: MPEF-PI 1001, counterpart of an incoplete hind wing.
Type locality: Laguna del Hunco, Chubut, Patagonia, Argentina.
Type horizon: Ypresian (52 Ma), lower Eocene.

Diagnosis—The genus is characterized by the following hind-
wing characters: (1) wing medium sized (c. 29 mm long);
(2) narrow wing base, gradually widening from base towards
nodus; (3) arculus close to Ax1; (4) bases of RP and MA close
at arculus; (5) discoidal triangle, hypertriangle and subdis-
coidal triangle free; (6) discoidal triangle elongated; (7) tri-
gonal planate well developed; (8) CuAl1+2 distinctly shortened
with reduced pectinate branching; (9) midfork one cell distal to
discoidal triangle; (10) RP branches symmetrical at midfork;
(11) one antefurcal crossvein; (12) no Mspl nor Rspl; (13) PsA
aligned with anterior side of triangle; (14) extremely acute
(c. 10°) angle between CuA+MP and PsA; (15) ScP basally
close to RA+RP; (16) subdiscoidal triangle not elongated; (17)
anal loop closed (?) and longitudinally two (?) celled; (18) pa-
ranal cell rounded divided longitudinally; (19) “cordulegastrid
gap”; (20) obtuse (c. 140°) angle between PsA and CuP+AA;
(21) five terminal cells between RP and MA; (22) five terminal
cells between MP and CuA.

Characters 1-15 are diagnostic characters of the family ac-
cording to Zheng et al. (2017). Characters 13—15 are newly
proposed for Burmagomphidae. Characters 16—22 are unique
from the new genus. Two characters proposed by Zheng et al.
(2017) have to be removed from the diagnosis of the family and
placed in the genus Burmagomphides Zheng, Nel, and Wang,
2017 because of their absence in Satelitala gen. nov., i.e. sub-
discoidal triangle elongated; no “cordulegastrid gap”.

Description.—Specimen consists of 3/4 part of a hyaline hind-
wing (Fig. 1); preserved length 22 mm, 7.5 mm wide; recon-
structed length of wing c. 29 mm; distance between base and
arculus, 4.3 mm, between arculus and nodus, 8 mm; ScP almost
touching R at wing base and ending at midpoint between ante-
rior wing margin and RA at nodus; primary antenodals present;
Ax0 (?) near wing base, 1.7 mm from Ax1; Axl 0.8 mm basal
to arculus; no secondary antenodals between Ax0 and Axl;
Ax2 (?) at level of distal end of discoidal triangle; two (?) sec-
ondary antenodals between Ax1 and Ax2; two (?) secondary
antenodal and three (?) antesubnodal crossveins distal Ax2,
4 preserved postnodal and two (?) postsubnodal crossveins
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preserved before pterostigma; postnodal and postsubnodal
crossveins not aligned; RP and MA separate at arculus; me-
dian and submedian spaces free of crossveins; hypertriangle,
discoidal triangle and subtriangle free; anterior side of hyper-
triangle well curved, 3 mm long and 0.56 mm wide; triangle
0.7 mm distal to arculus, anterior side 2.2 mm long, basal side
1 mm long and distal side 2.4 mm long; distal side of triangle
somewhat curved at anterior part, subdiscoidal triangle not
elongated, with anterior side (PsA) strong and oblique aligned
with the anterior side of discoidal triangle (Figs. 1B, 2A), PsA
1.1 mm long, posterior side 1.6 mm long and distal side 0.9
mm long; MP+CuA and PsA at an extremely acute angle (c.
10°); obtuse angle (c. 140°) between PsA and CuP+AA; post-
discoidal area with one (?) row of cells basally to c. 18 rows of
cells at wing margin; no Rspl nor Mspl; area between RA and
RP basal to RP3+4 with one crossvein and one just at RP3+4
base; “cordulegastrid gap” present; one antefurcal crossvein
basal to midfork; midfork one cell distal to end of triangle and
five (?) cells to nodus; RP2 arise at subnodus; nodus vertical,
subnodus oblique (Figs. 1B, 2B); area between RP2 and IR2
with one row of cells before “O”, expanded distally; RP3/4
and MA running almost parallel, with one row of cells before
“0O” and five rows along wing margin; area between CuA and
MP with one row of cells basally, and five cells along wing
margin; anal area broad with 4-5 cells; anal loop closed (?)
with a longitudinal division forming at least two cells; paranal
cell rounded divided longitudinally into two cells; cubito anal
area broad with five rows of cells between CuAl1+2 and wing
margin; CuAl+2 with two (?) posterior branches; CuA3+4
strongly curved reaching obliquely the posterior margin; two
recognisable AA veins.

Remarks—The wing is quite wrinkled; the posterior wing
margin at the level of CuAl+2 and MP is not in its original
position, and is supposed to be actually closer to the wing (the
interpreted position is indicated by the dotted line in Fig. 1B).
According to this, the width of the wing is gradually increas-
ing from the wing base towards the nodus. A part of the ante-
rior wing margin is inversed in position (see curved arrow in
Fig. 1B).

Stratigraphic and geographic range—Type locality and hori-
zon only.

Discussion

Wings of Gomphaeshnidae and Gomphides are similar at
first glance but after a more detailed examination of charac-
ters both groups can be differentiated. These clades belong
to Aeshnoptera and Exophytica respectively, sister groups of
Euanisoptera. The wing studied here could be excluded from
Aeshnoptera because of the absence of Rspl and Mspl, and
a non-undulated RP3+4 and MA (Bechly 2007; Zheng et al.
2017).

The specimen could be attributed to Gomphides because
the PsA and the subdiscoidal triangle are distinct; the discoidal
triangle has at least a somewhat angulated distal side, caused by
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Fig. 1. Burmagomphid dragonfly Satelitala soberana gen. et sp. nov., holotype, MPEF-PI 1001, from Laguna del Hunco (Chubut, Patagonia, Argentina);
Ypresian, lower Eocene. Photograph (A), explanatory drawing (B).

Fig. 2. Details of wing of burmagomphid dragonfly Satelitala soberana gen. et sp. nov., holotype MPEF-PI 1001 from Laguna del Hunco (Chubut, Pata-
gonia, Argentina); Ypresian, lower Eocene. Basal part with triangles and arculus (A), median part with nodus (B).
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a more or less distinct supplementary sector (trigonal planate);
the hypertriangle has a distinctly curved anterior margin; and
there is a strong tendency towards development of the straight
arculus (Bechly 2007; Zheng et al. 2017). Within Gomphides,
attribution of the described specimen to Progomphidae could
be excluded by their absence of an anal loop and a paranal
cell. Likewise, assignation to the Araripegomphidae could be
excluded because this family is characterized by having two
or more antefurcal crossveins (contra one in the new species)
and a wide hindwing base. Desmoproctida Bechly, 1996, the
third clade within Gomphides, has no autapomorphies in wing
venation (Bechly 2007) making attribution of the new species
to this clade problematic. Notwithstanding, one included clade,
the Lindeniidae, could be excluded by their numerous ante-
furcal crossveins (contra one in the new species), the higher
number of terminal cells between RP and MA and between
MP and CuA and a wide hindwing base. The other clade of
Desmoproctida, the Oligophlebiata, includes three taxa, the
Hagenioidea, Brevicubitalia and Burmagomphidae (Zheng et
al. 2017). The new species shares with them the symmetrical
RP branches at the midfork. It differs from Proterogomphidae
(Hagenioidea) by having a narrower hind wing base and only
one antefurcal crossvein, and from Hageniidae by having the
MP and CuAl+2 not strongly divergent towards the wing mar-
gin (Bechly 2007). Bechly (2007) considers that Brevicubitalia
has a “CuAa (CuAl+2 in present paper) distinctly shortened
and with a distinct course (distally converging with the wing
margin, instead of running parallel to it), and with a reduced
pectinate branching. This character is present in the new spe-
cies but the CuAl1+2, as in Burmagomphidae, is even shorter.
The Zonophoridae (Brevicubitalia) have the discoidal trian-
gle somewhat elongated but differ from the new species by
having a triangle divided, numerous antefurcal crossveins and
no paranal cell developed. The remaining Brevicubitalia, the
Gomphida, have a reduced anal loop and no paranal cell. It
should be also noted that the Zonophoridae and Epigomphidae
(Gomphida) have a tendency to a parallelization of the PsA
with the anterior side of the triangle but this tendency does
not reach the parallel position present in the new species and
the Burmagomphidae. The new species also shares with the
Burmagomphidae a narrow hind wing base, its width gradu-
ally increasing from the wing base towards the nodus (Zheng
et al. 2017) and two other synapomorphies proposed in this
paper: the extremely acute angle between CuA+MP and PsA,
and a ScP basally close to RA+RP.

Concluding remarks

I report a burmagomphid compression fossil from the Eocene
caldera lake insect beds of Laguna del Hunco in Patagonia,
Argentina. So far burmagomphid dragonflies were only re-
ported in an amber inclusion from the Cretaceous of Myanmar
(Burma) (Zheng et al. 2017). The new species could be in-
cluded into a new genus Safelitala because of some differ-
ences with the only described genus of Burmagomphidae,
Burmagomphides. Satelitala gen. nov. reveals a less elongated
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subdiscoidal triangle, an anal loop divided longitudinally, a
bigger paranal cell, five terminal cells between RP and MA,
five terminal cells between MP and CuA, and an obtuse angle
between PsA and CuP+AA.

The present discovery of a new genus of Burmagomphidae
in the Eocene of Patagonia is noteworthy for the reconstruc-
tion of the biogeographic and phylogenetic history of the
Gomphides. Their oldest record in the Cenomanian of Asia
proposes a distribution in Gondwana for the clade at least at
the Early Cretaceous. The presence of extinct families in the
Eocene of Patagonia adds complexity to future discussions
and also questions the taxonomic attribution to extant fami-
lies of the immature specimens from Confluencia (considered
“gomphid-like” by Petrulevicius 2013), and of endophytic ovi-
positions from Laguna del Hunco (attributed to Coenagrionidae
by Sarzetti et al. 2009). It cannot be excluded that these speci-
mens should be assigned to burmagomphid nymphs and fren-
guelliid ovipositions, respectively.
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