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Abstract

The discovery of a new specimen of Frenguelliidae, attributed to the new species Frenguellia iglesiasi, in Patagonia,
Argentina, is noteworthy for the knowledge of the diversity within thislittle-known family.
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Introduction

The family Frenguelliidae is based on its type species Frenguellia patagonica Petrulevi¢ius and Nel, 2003. The type
specimen was an isolated wing considered by its morphology as a forewing. More recently we found a second isolated
wing attributed to the same species and considered as a hindwing because of the basally closed discoidal cell
(Petrulevicius and Nel, 2007). Here we present a third specimen of the family, discovered in the same outcrop at Laguna
del Hunco asfor the two previous ones. We attribute it to a new species because of its wing morphology.

Frenguelliaisavery interesting genus that was considered as a basal Epiproctophora, a clade that also comprisesthe
modern Anisoptera (Petrulevi¢ius and Nel, 2003, 2007). As several more advanced Epiproctophora are Late Triassic, this
Paleocene family also belongsto avery ancient lineage of Triassic age. The gap in the fossil record of this group between
the Triassic and the Paleocene is not necessarily problematic because the recent Epiophlebiidae, another relatively basal
epiproctophoran family, has no fossil record. The fossil record of these Odonata is cryptic, maybe in relation to highly
specialized biologies as for Epiophlebia superstes and Epiophlebia sinensis that inhabit the headwaters in rainforests of
Japan and North China (Shimura, 2005; Li et al., 2011).

Females of Epiophlebia superstes lay their eggs in terrestrial plants such as mosses and Elatostema umbellatum on
banks of the heads of mountain rivers (Shimura, 2005).

The localities of the Eocene of Patagonia have begun to show a nice diversity of odonate records from ovipositions
to nymphs and adults (Petrulevicius, in press). The odonate oviposition traces from Laguna del Hunco were originally
considered to be made by Coenagrionidae and L estidae (Sarzetti et al., 2009), but we cannot exclude their attribution to
the odonates present in the locality, as the Frenguelliidae, and in accord to their morphology comparable to that of the
basal Epiproctophora Epiophlebiidae (Petrulevicius et al., 2011; Shimura, 2005).

Material and methods

The new specimen of Frenguelliidae is housed in the Museo Paleontoldgico Egidio Feruglio (MPEF-PI 1006), Trelew,
Argentina. The specimen was originally partly covered by sediments and was prepared with a pneumatic hammer.

We follow the wing-venation nomenclature of Riek and Kukalovéa-Peck (1984), amended by Kukalova-Peck (1991), Nel
et al. (1993) and Bechly (1996). The abbreviations of names of wing structures used throughout the work are: CA: costa
anterior, CP: costa posterior, ScP: subcosta posterior, Ax1 and Ax2: principal antenodals, SN: subnodus, RP: radius
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posterior, IR1 and IR2: intercalary veins of radial area, MAb: median anterior b, CuA: cubitus anterior. The higher
classification of fossil and extant Odonatoptera, as well as familial and generic characters followed in the present work
are based on the phylogenetic system proposed by Bechly (1996). See Petrulevic¢ius and Nel (2007) for discussion and
conclusions on the phylogenetic relationships of the Frenguelliidae.

Systematic palaeontology

EPIPROCTOPHORA Bechly, 1996
FRENGUELLIIDAE Petrulevi¢ius and Nel, 2003
Genus Frenguellia Petrulevi¢ius and Nel, 2003

Frenguelliaiglesiasi sp. nov.
(Figs. 1-2)

Etymology. Named after Ari Iglesias, friend and outstanding paleobotanist, also remarkable for his savoir faire in the
collection of fossil insects.

Material. MPEF-PI 1006, Museo Paleontoldgico Egidio Feruglio, Trelew, Chubut, Argentina. Type locality and
horizon. Pyroclastic debris, caldera lake bed, Laguna del Hunco, province of Chubut, Patagonia Argentina, latitude 42°
30' S, longitude 70° W. Early Eocene (52.2 Ma) (Wilf et al. 2003, 2005; Wilf, 2012).

Diagnosis. Wing distinctly larger than in Frenguellia patagonica; hindwing discoidal cell with a much less oblique
distal side MAb than in F. patagonica; two rows of cellsin cubitoanal areawell basal of level of subnodusin hindwing;
plus maybe hindwing hyaline (but this could also be afemale character).
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FIGURE 1. Genera habitus of hindwing of Frenguelliaiglesiasi, MPEF-PI 1006; scd e bar represents 2 mm.

CA&CP&ScP CA&CP & ScA

FIGURE 2. Reconstruction of general habitus of hindwing of Frenguellia iglesiasi. Scale bar represents 2 mm.

Description. A nearly complete wing, wrinkled and with some veins missing; wing hyaline; petiole long, about 3
mm; wing 30.06 mm long; distance between base and arculus 4.0 mm, between arculus and nodus 5.7 mm, between
nodus and pterostigma 14.2 mm, between pterostigma and apex 3.8 mm; nodus basally recessed; pterostigma long and
broad, 3.3 mm long, 0.75 mm wide, covering four cells; anterior side of pterostigma not oblique, nearly parallel to
postnodal cross-veins; pterostigma brace dightly more oblique than anterior side of pterostigma; antenodal cross-veins
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not well preserved but if Ax1 and Ax2 are present there seems to be no secondary antenodal cross-veins, Ax1 well basal
of arculus, Ax2 opposite base of MAb; discoidal cell basally closed, broad, anterior side 0.5 mm long, posterior side 1.1
mm long, basal side 0.42 mm long, distal side 0.77 mm long; base of RP3/4 2 mm basal of subnodus and 4.6 mm distal
of arculus, nearly midway between the two structures; base of IR2 below subnodus; base of RP2 three cells and a half,
3.77 mm distal of subnodus; base of IR1 three cells, 2.5 mm distal of that of RP2; nodal cross-vein and subnodus
vertical; point of fusion of ScP with costal margin only partly preserved but very similar to that of the holotype of
Frenguellia patagonica; 19 postsubnodal cross-veins, not well aligned with postnodals; one ‘lestine’ oblique cross-vein,
five cells distal to base of RP2; cubito-anal areabroad, with two rows of cells between CuA and posterior wing margin in
itsdistal part, four cells distal to discoidal cell; postdiscoidal area and areas between MA and RP3/4, RP3/4 and IR2, and
IR2 and RP2 not well preserved; area between RP2 and IR1 distally widened with three longitudinal secondary veins;
area between IR1 and RP1 with one row of cells and distally narrowed because IR1 bents forward.

Discussion. The new specimen is similar to the type (a forewing, 23.6 mm long) of Frenguellia patagonica
Petrulevicius and Nel, 2003 and to the second described specimen (MPEF-PI 999, a hindwing, 24.5 mm long)
(Petrulevicius and Nel, 2003, 2007). The main differences are as follows: 1) Wing longer (30.06 mm long, instead of
23.5¢et al.24.5 mm long). This difference in size is hardly compatible with intraspecific variability. 2) Discoidal cell
basally closed as in specimen MPEF-PI 999, while it is narrow and basally opened in the holotype forewing of F.
patagonica; the two other specimens are hindwings, as already indicated in Petrulevicius and Nel (2007). 3) Wing
hyaline. This difference could be due to sexual dimorphism, viz. hindwing hyaline in female whileit is coloured in male,
asfrequently occursin damselflies. Petrulevi¢ius and Néd (2007) also noted that the forewing of the type of F. patagonica
is hyaline while the hindwing specimen MPEF-PI 999 has adark apical spot. 4) Hindwing discoidal cell with amuch less
oblique distal side MAb than in the specimen MPEF-PI 999. 5) presence of two rows of cells in cubito-ana area well
basal of subnodus level, asin the holotype of F. patagonica, while this situation happens distal of subnodusin MPEF-PI
999,

The differences of the new specimen from the holotype of F. patagonica and MPEF-PI 999, second specimen of this
last taxon, are sufficient to attribute it to a different species.
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