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ABSTRACT

Fossil insects are usually not found in marine outcrops, with the exceptions of the
rich outcrops of Early Jurassic of Northern Europe, Late Jurassic of Germany, and
Early Paleogene of Denmark. In these deposits, the occurrence of fossil insects is
seemingly related to near-shore, frequently lagoonal paleoenvironments. We report the
unusual finding of a bibionid fly from the Early Miocene Upper Marine Molasse of Ziller-
leite (Bavaria, Germany), which represents the first fossil insect known from this out-
crop. It belongs to the genus Penthetria and is among the rare examples of fossil
insects recorded from deep-water marine deposits.
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INTRODUCTION

Fossil insectiferous outcrops of marine origin
are not very frequent, with the notable exceptions
of the rich entomofaunas of the Early Jurassic of
Northern Europe (Ansorge, 1996; Hermoso et al.,
2014), the Late Jurassic of Germany and France
(Nel et al., 2014), and the Early Paleogene of Den-
mark (Rust, 1998), among others. These relatively

rich outcrops correspond to shallow water, fre-
quently lagoonal paleoenvironments. Sediments of
pelagic origin, however, normally do not contain
fossil insects, with few exceptions, viz. a Miocene
beetle fossilized with a deep water fish in Crimea
(Zherikhin, 2002), a beetle elytron found in flysch
sediments produced in the lower bathyal to abyssal
zone of Moravia (Prokop et al., 2004), an Heterop-
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tera found in Miocene bathyal sediments in Slova-
kia (Vršanský et al., 2015), and an Orthoptera
found in deep oceanic outcrop of the Oligocene of
Iran (Ataabadi et al., 2017). Pierce (1965) indicated
the presence of insects in modern sea sediments
collected at a depth of 600 m. Anderson et al.
(1990) indicated the presence of six insect families
in marine Holocene sediments. We report the
unusual finding of a bibionid fly from the Early Mio-
cene Upper Marine Molasse of Zillerleite/Traun-
stein in Bavaria, Germany, which represents the
first fossil insect known from this outcrop. The taxo-
nomic placement of the fossil and the occurrence
of fossil insects in marine outcrops are briefly dis-
cussed.

MATERIAL AND METHODS

The outcrop (GPS N47°51.05’ E12°38.43’) is
located beside a forest track south of Traunstein
(Bavaria, Germany) at the bottom of a slope called
Zillerleite (see excursion D1b, Hagn et al., 1981).
The described insect was found together with
some fish remains, mostly isolated scales, by man-
ually splitting of the exposed shales. The river
Traun valley is well known for its section of the
unfolded molasse of the North Alpine Foreland
Basin ranging from early Oligocene to early Mio-
cene. The fish shales of Zillerleite (Traunstein),
deposited in the Paratethys sea between the Alps
in the south and the Bohemian High in the north,
are found in the northern part of this section.
Recently, a number of microfossils have been stud-
ied (e.g., Hagn et al., 1981; Wenger, 1985, 1987).
Based on nanno-plankton, Martini (1981) consid-
ered that they correspond to the zone NN1, match-
ing with Wenger (1985, 1987) who dated these
strata as Upper Egerian (corresponding to Aquita-
nian in terms of international chronostratigraphy).
Due to the presence of myctophid fishes (with lumi-
nescent organs) and the micropalaeontological
results (Weng, 1985, 1987), a deep-water environ-
ment with decreasing depth towards the transition
to the succeeding Eggenburgian sediments can be
expected (see also Steininger and Wessely, 2000).

The fossil was photographed using an Olym-
pus OM-D EM10 with Olympus 60 mm/2.8 Macro
lens, dry and under isopropanol. Wing vein termi-
nology follows Merz and Haenni (2000).

SYSTEMATIC PALAEONTOLOGY

Order Diptera Linnaeus, 1758
Family Bibionidae Newman, 1834
Genus Penthetria Meigen, 1803

Penthetria species undetermined
Figure 1

Referred specimen. SNSB - BSPG 2016 I 36
(female), stored at Bayerische Staatssammlung für
Paläontologie und Geologie, München, Germany.
Age and locality. Aquitanian, 23.13-22.82 Ma
(Grunert et al., 2015), Egerian, Zillerleite, Bavaria,
Germany. A new location of fossiliferous fish
shales close to the classical outcrop at the Ziller-
leite creek was sampled on 2 Sep 2016 by one of
us (BB).
Description. Specimen nearly complete, some
parts of body and wings poorly preserved. Head
rounded, 1.25 mm long, 1.25 mm wide; eyes small,
apparently well separated; one antenna preserved
with nine antennomeres visible; thorax 2.9 mm
long, 2.0 mm wide, rather poorly preserved. Fore-
wing about 10 mm long and 3.2 mm wide, length/
width ratio 3.1; light brown fumose with brown R-
veins, posterior veins colourless; costa extending
some distance beyond apex of R4+5; humeral vein
present, subcosta long and horizontal; R2+3 long
and quite straight, oblique; pterostigma inconspicu-
ous; basal part of Rs subparallel to M; crossvein r-
m perpendicular to Rs and M; fork of M not pre-
served; traces of veins Cu and A1 present but
hardly visible; halteres not visible. Legs relatively
long and slender, dark brown; femorae slightly
clavate; metafemur 3.0 mm long, metatibia 3.75
mm long. Abdomen broad, 8.75 mm long, 2.5 mm
wide; brown, slender, sub-cylindrical.
Comments. The specimen can be placed in Bibi-
onidae based on the general shape of the body
with long legs and slightly clavate femora and
based on the typical forewing venation. Placement
in the genus Penthetria is supported by the
branched radial sector, slender legs, and elongate
vein R2+3 running straight and obliquely parallel to
R4+5. It is clearly a female because of the small
and well-separated eyes and broad abdomen.

DISCUSSION

Fossil bibionid flies of the genus Penthetria
have been more frequently found in Oligocene
deposits than in Neogene deposits, possibly due to
the continuous cooling of the climate in Europe
during the Miocene (Collomb et al., 2008). Skart-
veit and Nel (2016) recorded seven species of
Penthetria from French Oligocene deposits, and
additional species of the genus that need revision,
were described from the Oligocene of Germany
(Statz, 1943; Wedmann, 1998). The described Mio-
cene Penthetria species are numerous (no less
than 11 species according to Evenhuis, 1994), but
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they were not the subject of a recent taxonomic
revision. Many of these species names will proba-
bly turn out to be synonyms. The body and wing
dimensions of the fossil described in this paper
ranges within the sizes of these flies, especially of
P. jucunda (Heer, 1849), P. latipennis (Heer, 1849),
P. longa (Heer, 1849), P. lygaeoides (Heer, 1849)
(all from the Miocene of Oeningen), and P. fuchsi
Handlirsch, 1907 (Greece). All of these species
have forewing lengths between 9.5 and 11.5 mm
(Heer, 1849; Bachmayer et al., 1971; Skartveit and
Pika, 2014). It is not possible to accurately com-
pare the new specimen with the taxa that need
revision, and we therefore avoid naming it at this
stage.

It is remarkable to find a delicate bibionid fly
specimen in deep marine sediments. Bibionidae

have also been recorded from the shallow marine
sediments of Denmark (Rust, 1999). Fossil insects
in marine sediments are maybe more common
than currently appreciated. New findings like the
one presented in this paper may lead geologists
and paleontologists to put more efforts in tracing
insect fossils. These findings are scientifically rele-
vant as they contribute to a better understanding of
ancient paleoenvironments and can even give
direct evidence of biological events such as insect
migrations (e.g., Rust, 2000; Ataabadi et al., 2017).
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FIGURE 1. Penthetria species undetermined, photograph under isopropanol. Scale bar equals 2 mm.
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