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Durlachia striata gen. nov., Spec. nov., a hew
beetle (Coleoptera) from the Upper Buntsand-
stein (German Lower Triassic) from Karlsruhe

EBeRHARD FREY, SAMUEL GiERscH & WOLFGANG MUNK

Abstract

A fossil beetle from the Upper Buntsandstein (Rot-
Folge, Lower Triassic) in Karlsruhe Durlach-Eisen-
hafengrund is described. The specimen is one of the
oldest known beetle findings in Germany. According to
its stratigrafic context, the finding layer can be corre-
lated with the Voltzia-Sandstone (E-France), which also
yielded fossil beetles. The silty matrix, in which the bee-
tle occurs, is interpreted as seasonal playa sediment.
The beetle was fragmented during extraction. The lack
of diagnostic features of elytra, scutellum and prono-
tum does not allow to assign the specimen to a family.
However, the elytral humeral callus, the set off prono-
tum with caudolaterally concave margins combined
with the size of almost 15 mm allows a diagnostic
distinction from other coeval Coleoptera at least in Eu-
rope. Therefore, it is justified to refer the specimen from
Durlach-Eisenhafengrund to a new genus and species:
Durlachia striata.

Kurzfassung

Durlachia striata gen. nov., spec. nov., ein neuer
Kéfer (Coleoptera) aus dem Oberen Buntsandstein
(Olenekian, Germanische Untertrias) aus Karls-
ruhe-Durlach (Slidwestdeuschland)

Ein Kaéfer-Fossil aus Durlach-Eisenhafengrund bei
Karlsruhe (Oberer Buntsandstein, Rét-Folge, Unter-
trias) wird beschrieben. Das Stiick ist eines der altes-
ten bekannten Kaferfunde Deutschlands. Stratigra-
phisch ist die Fundschicht mit dem Voltziensandstein
Ostfrankreichs parallelisierbar, in welchem ebenfalls
fossile Coleopteren gefunden wurden. Die siltige Ma-
trix, in die das Fossil eingebettet ist, wird als jahreszeit-
liche Playaablagerung interpretiert.

Die Coleoptere wurde bei der Bergung zerbrochen.
Das Fehlen diagnostischer Merkmale an Elytren, Scu-
tellum und Pronotum erlaubt keine zweifelsfreie Zuord-
nung des Stlckes zu einer Familie. Die Schulterhdcker
auf den Elytren, das angesetzte Pronotum mit seinen
caudolateral konkaven R&ndern in Verbindung mit der
GroBe von fast 15 mm ermdglicht eine diagnostische
Trennung von anderen Coleopteren gleichen geologi-
schen Alters, zumindest in Europa. Es ist daher ge-
rechtfertigt, das Stlck aus Durlach-Eisenhafengrund
als neue Gattung und Art Durlachia striata gen. nov.,
spec. nov. zu beschreiben.
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1 Introduction

The earliest fossil Coleoptera are reported from
the Early Permian of southern Siberia and the
Ural Mountains (PonomaRENkO 2003). They are
referred to Tschekardocoleidae (Protocoleo-
ptera, RoHDENDORF 1944). Throughout the later
Permian, beetle fossils are frequently found.
These early beetles are referred to Archostema-
ta with the families Permocupedoidea, Rhombo-
coleoidea and Asiocoleoidea. All Permian taxa
comprise animals with elongate elytra with large
pits between widely spaced striae (PoNOMARENKO
1969). Their body shape resembled that of ex-
tant elaterids or buprestids, but the body length
scarcely exceeds 10 mm.

The fossil record of the Triassic Coleoptera is
sparse compared with the Permian, while the
diversity of major taxa slightly increases. Ar-
chostemata and Ademosyridae appear together
with the obscure group of Schizophoriformia,
while Rhombocoleoidea vanish from the fos-
sil record. The Adephaga and Polyphaga finally
appear during the Middle and Late Triassic and
rapidly reach a large diversity throughout the
Mesozoic.

Especially in Central Europe Early and Middle
Triassic localities that yield fossil Coleoptera are
exceedingly rare (for an overview see GRIMALDI &
ENnGEL 2005, BRauckMANN & ScHLUTER 1993). With
the exception of a questionable record that has
tentatively been referred to Coleoptera (MULLER
1982), no fossil beetles have been reported from
the lower Early Triassic of Central Europe. The
most diverse Central European coleopteran fos-
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sils come from strata transitional from the late
Early to the early Middle Triassic, especially from
the Voltzia Sandstone of the Vosgues (northeast-
ern France; Papier et al. 2005). Additionally, a few
coleopteran remains have been reported from the
early Middle Triassic of Lower Frankonia (Brauck-
MANN & ScHLUTER 1993). In the late Middle to Upper
Triassic, the fossil record of Coleoptera in Central
Europe becomes more abundant (e.g. Gever &
KeLBer 1987, Hennig 1969, HanbLIrscH 1906-08).
Here we report on an fragmentary, hence articulat-
ed coleopteran fossil from the late Early Triassic
(Upper Buntsandstein, Olenekian), which was
found in 1959 during an excavation campaign near
Durlach at Karlsruhe (southwestern Germany,
Jora 1969). It was recently rediscovered in the col-
lections of the Staatliches Museum fuir Naturkunde
Karlsruhe (SMNK) by one of us (W.M.).

2 Location and Geological Setting

At the time of excavation in 1958 the locality was
an abandoned quarry in an area called “Eisen-
hafengrund” near Karlsruhe-Durlach. The quarry
named “Rittershofer” was operated for the so-
called Plattensandstein also known as Pfinztal
Sandstone. Today the locality is buried by the
garbage deposit “Karlsruhe Ost”, which mean-
while is recultivated.

The excavation campaign in 1958 yielded an
abundant but paucispecific fish assemblage
(Praesemionotus aculeatus Jora, 1969, Peri-
centrophorus minimus Jora, 1969, Dorsolepis
virgatus Jora, 1970), numerous decapod crusta-
ceans (e.g. Aspidogaster durlachensis FORSTER,
1967), masses of conchostacans, a large quan-
tity of plant remains and a few tetrapod trackways
(Jora 1969). The fossil beetle was discovered in
a part of the collection that comprised amongst
other material “problematica”. The fossil coleo-
pteran presented here is preserved in a green-
ish-grey, slightly reddish flamed and thin layered
mudstone. The fossil was labelled as “Kéafer?”,
but it has never been studied since its integration
into the collection.

Geology

According to Jora (1969) the finding layers were
exposed in a seven metres wide lentil of mud-
stone in the upper “Plattensandstein”. The section
is characterised by a 0.32 m thick bank consisting
of partly reddish or greenish mostly sub-millimet-
rically laminated mudstone. The content of sand

f Area of terrestrial sedimentation with
.17 direction of sedimentation (arrow)

Border of erosion area

o Locality Durlach-Eisenhafengrund near
Karlsruhe
A

Locality area in the Voltzia-Sandstone

+ Locality area in Lower Franconia near
Hammelburg

Figure 1. Palaeogeography of Middle European Lower
Triassic (Buntsandstein) with localities of fossil Coleo-
ptera (symbols), changed after GroscHorPF & VILLINGER
1998.

varies in the different laminae. The underlying
Corophioides-Bank probably represents remains
of a big playa lake and is characterised by the
ichnotaxon Corophioides luniformis BLANCKEN-
HORN. The Corophioides-Bank laterally expands
throughout the regional outcrop. The facies of
this horizon is uniform and represents the most
important key layer of this sections.

According to ViLLnger (1995) the entire sec-
tion between the paleosol VH 2 at the top of
the Hardegsen Formation (OrTLamM 1974) and the
“Rétton” (Clays in the Roét-Folge) is referred to as
“Plattensandstein”, which represents the lower
part of the Rot-Folge in the northern Black For-
est (German Stratigraphic Commission 2002).
The upper “Plattensandstein” and the overlying
“Rétton” are coeval with the Voltzia-Sandstone
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(Grés a Voltzia) from the Northern Vosgues
(PerRrIaUx 1961, GALL 1971, TRunkO 1984). In the
international stratigraphical system (GRADSTEIN
& Oaca 2004) the Rot-Folge marks the border
between Early (Olenekian) and Middle Triassic
(Anisian).

Lenticular mudstone deposits are abundant in the
entire “Pattensandstein”. They are interpreted as
sediments of occasionally flooded oxbow lakes.
Some coarse-grained layers might indicate short
termed fluvial events. Probably, after seasonal
heavy rain fall, flow channels and ponds became
stagnant with the end of the flood and clay sedi-
mentation set in. During the dry season most
ponds rapidly became shallow and finally desic-
cated. With the evaporation, the pond water be-
came hypersaline, which is proved by halite crys-
tals and salt pseudomorphs on surfaces of many
laminae. The Durlach-Eisenhafengrund section
was probably part of an extensive braided river
system. Its channel fillings laterally interdigitate
with playa clays. The remains of fossil fishes and
decapod crustaceans indicate an at least sea-
sonal connection to a larger river system, which
allowed these animals to invade the channels
and ponds, where they became trapped during
the dry seasons.

In the entire Buntsandstein of the German Basin
fossils are rare due to the predominantly coarse,
clastic sediments. Moreover, the rare fossil re-
mains often suffered from a complex metaso-
matism (decalcification, silification etc.), which
leads to severe structural damage or even com-
plete destruction. The mudstone layers of Dur-
lach-Eisenhafengrund yielded unidentified plant
fragments, the conchostracan Euestheria albertii
(VoLtz) and a variety of ichnofossils. These re-
present the most abundant fossils of an appar-
ently oligospecific assemblage. Occasionally, the
plant fragments are concentrated in layers of de-
bris. The floral taphocoenosis is predominated by
equisetes and conifers indicating different habi-
tats in the vicinity of the stream, which were not
necessarily water dependant.

3 Systematic Palaeontology

Order Coleoptera LinnaAEUS, 1758

Family incertae sedis

Genus Durlachia gen. nov.

Derivation of name: Durlachia, referring to the town
of Durlach near Karlsruhe (Southwest Germany).
Type species: Durlachia striata spec. nov.

Diagnosis: Same as for the only known species

Durlachia striata spec. nov.

Text-figures 2A-B, 3

Derivation of name: Latin striata, striped, refer-
ring to the striae on the surface of the elytra.

Holotype: Slab and counterslab with articulated
pair of elytra, scutellum and caudal fragment of
pronotum. The specimen is housed in the palae-
ontology collection of the Staatliches Museum
fur Naturkunde Karlsruhe under the collection
number SMNK-PAL 6098 a + b (slab and coun-
ter-slab).

Biometry:

Total length of elytra: 13.4 mm
Maximum width of elytra: 9.3 mm
Width of pronotum: 4.25 mm
Width of scutellum: 1.0 mm
Length of scutellum: 0.65 mm
Locus typicus: Former Rittershofer Quarry

(,Hochstadt“), Eisenhafengrund, Karlsruhe-Dur-
lach (Southwestern Germany, Topographical
Map 1:25000, sheet 7016 Karlsruhe Sud (Ger-
man grid), right: 34 62 700, high: 54 27 500).

stratum typicum: “Plattensandstein”, also known
as “Pfinzsandstein” or “Pfinztaler Sandstein”, Up-
per Buntsandstein, late Early Triassic.

Diagnosis of genus and species: Sclerotisation of
pronotum, scutellum and elytra massive, as con-
cluded from the nearly three-dimensional preser-
vation. Width of caudal margin of pronotum ca.
4/5 of cranial margin of elytra. At least caudal
part of lateral margin of pronotum concave. Sul-
cus running subparallel to caudal margin of pro-
notum. Scutellum regularly triangular. Outline of
elytra suboval with distinct humeral calli. Elytral
lateral margin with slightly convex rim. At least
central part of external surface of elytra with an
oblique striation with rows of pits between the
striae. Striae of contralateral elytra converging
caudally at angle of ca. 10°. Surface of pronotum
and scutellum pitted.

Description

Preservation: The specimen comprises a pair of
fully preserved elytra and a scutellum and the
basal part of the pronotum. Despite compaction,
pronotum, scutellum and elytra are slightly vaul-
ted and of brownish, coppery colour, which con-
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) and coun-

ter slab (B) from the Early Triassic (Buntsandstein, Olenekian) from Durlach-Eisenhafengrund (SW Germany).

Figure 2. Durlachia striata gen. et sp. nov., SMNK-PAL 6098 a + b, holotype and single specimen: slab (A
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trasts the buff reddish matrix. The fossil has split
in slab and counter slab both containing organic
matter. Apparently, the chitin shell ruptured more
or less in the middle, so that the concave part,
here referred to as counter slab, also contains
parts of the cuticula and does not represent an
internal mould. Therefore the external structu-
re of the elytra is camouflaged by matrix. The
sculptures visible on the slab most likely repre-
sent internal structures of elytra, scutellum and
pronotum, but are still indicative for the type of
external sculpturing. This holds especially true
for the margins of the elytra and the central area
of the right elytron, where only a thin layer of the
external cuticular cortex is missing. While the
preserved parts of pronotum and scutellum are
entire, the pair of elytra show sub-radial compac-
tion cracks especially along the margin of the left
elytron and deformation humps running sub-par-
allel to the lateral and caudal margins of both ely-
tra. In the caudal third the elytral suture diverges,
revealing organic matter, which is preserved as a
mass of dark coppery substance. The caudola-
teral margin of the right elytron is flattened along
the border of the abdomen. This is best visible
on the counter slab. After the slab has been split,
the specimen was neither prepared nor treated
chemically.

Morphology: The nearly three-dimensional pre-
servation of the elytra, scutellum and the base
of the pronotum indicates a strong sclerotisation
of these parts and of the abdomen. The basal
margin of the pronotum has about four fifth the
width of the elytra and is slightly concave. The
preserved basal part of the lateral margin of the
pronotum is strongly concave until the transverse
break. The sculpture of the pronotum comprises
a pattern of fine confluent pits, which is interrup-
ted along a transverse sulcus visible on the left.
This sulcus runs transversely sub-parallel to the
base of the pronotum and is only preserved on
the counter slab.

The scutellum is equilaterally triangular. Its slightly
convex apical margin exactly matches the adjacent
basal margin of the pronotum. The basolaterally
facing margins are slightly concave and fit with the
rounded elytral humeri. Its sculpture is identical to
that of the pronotum. Probably, the central part of
the external surface of the scutellum is smooth as
can be seen on the counter slab.

The articulated elytra are suboval in outline. Their
basal margin is straight, expanding laterally be-
yond the caudal corners of the pronotum. The ely-

Figure 3. Durlachia striata gen. et sp. nov., reconstruc-
tion. Length of elytra: 13,4 mm.

tral humeri are regularly rounded anteriorly and
apically continue into the straight medial margin
which stands at right angle to the basal margin.
The craniolateral margins of the elytra are round-
ed and show humeral calli. The lateral margin of
the elytra apparently was regularly convex in its
caudal half. At the apical end of the humeral cal-
lus there is a shallow notch in the lateral margin
of the elytron, which is best visible on the slab.

The apical of the medial margin of the elytra has
been pressed open. The convexity of the apical
sutural margins of the elytra hint to a strongly
vaulted apical part of the elytra. Basal to the
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gap, the interelytral suture is scarcely visible.
Probably, the contralateral elytra were firmly con-
nected with each other.

The lateral margins of the elytra were marked
by a narrow frill separated from the central part
by a shallow sulcus. At least the mid surfaces of
the elytra are striated. On the left elytron, there
is @ minimum of eleven striae. The medial striae
run sub-parallel to the medial margin of the ely-
tron. The laterally the striae are, the more they di-
verge towards basally. Between the striae, there
are lines of sub-circular pits. Fine punctures are
visible between and along the pits, especially in
the lateral pit rows. The unstriated parts of the
elytra show a surface of irregular smooth plaques
and rugosities, most likely a result of early dia-
genesis.

The gap between the elytra reveals organic mat-
ter with a wrinkled surface and a little bit darker
colour than the elytra, but bears no anatomical
details. Thus, its nature cannot be identified.

4 Discussion

Comparisons

The specimen described herein comprises the
fragment of a medium sized beetle (length of ely-
tra: 13.4 mm), which is characterised by longitu-
dinally striated elytra, humeral calli and a basally
constricted pronotum with concave lateral mar-
gins. Head, legs and the cranial part of pronotum
is missing; the ventral side is not visible. Despite
the good preservation, the lack of diagnostic fea-
tures does not allow to assort the specimen to
suborder or family. However, the specimen clearly
differs from those of all other coleopteran families
known from the Late Permian and the entire Tri-
assic (c.f. GrivaLbl & ENGEL 2005, ArNoL pi 1992,
PonomARENKO 1969).

Most of all Late Permian and Triassic beetles be-
long to Archostemata (PoNOMARENKO in ARNOL DI
1992).Withinthe suborder Archostemata, the Pro-
tocoleoptera (Tscherkadocoleidae), Taldycupedi-
dae, Tricoleidae, Asiocoleidae, Permocupedidae
and Rhombocoleidae are characterised by a
“strong, netlike or grid shaped sculpture of elytra”
(PonomaRenko 1969: 47). With the fine striation
on the elytra Durlachia striata differs from those
families and from the extant families, too:
Micromalthidae are characterised by elytra shor-
ter than the abdomen. The pronounced humeral
calli, the faint sculpturing of the elytra showing flat
and sub-circular pits mostly arranged in longitu-

dinal rows and the basally constricted pronotum
exclude D. striata from Cupedidae and Omma-
tidae. Furthermore, Archostemata from coeval
localities are significantly smaller than D. striata.
The members of the ancestral myxophagid fami-
lies Catiniidae and Schizophoridae (GRiMALDI &
ENGeL 2005) show “smooth or irregularly dotted
elytra” (PonomaARENKO 1969: 48), a feature which
separates these two families from D. striata. Fur-
thermore, in Catinidae and Schizophoridae the
craniolateral margin of the elytra are rounded
and flat and the pronotum shows diverging baso-
lateral margins (PoNomARENKO 1969).

Another coeval family with highly diverse mem-
bers are Ademosynidae with seven described
Permotriassic genera. Ademosynidae share
many similarities with extant Polyphaga and
therefore have been considered as their ances-
tors (PonomARENKO 1969, GRIMALDI & ENGEL 2005).
The elytra of Ademosynidae show “9-10 dotted
furrows whereas the dots almost invisible” (Po-
NOMARENKO 1969: 125). D. striata also shows
striated elytra. However, all known Ademosyni-
dae are longitudinally oval beetles, whereby the
base of pronotum and elytra are equally wide. In
D. striata the pronotum base is only half the width
of the elytra.

In Triassic times, the suborder Adephaga is only
represented by the family Triaplidae (ArNoL DI
1992). The genera of this family are characte-
rised by small cylindrical beetles with smooth
elytra without a trace of humeral calli. Among Ge-
adephaga humeral calli and a basally constricted
pronotum are common among fossil Carabidae
e.g. in Cretorabus and Carabites from the Cre-
taceous (PonomMARENKO in ARNOL DI 1992).

The sparse records of beetles described from
the Middle European Triassic do not share any
diagnostic features with D. striata. The three
specimens from the Upper Buntsandstein and
the Lower Keuper from Lower Franconia are
only half the size of D. striata and are referred to
Permosynidae and Crysomelidae (BRAUCKMANN &
SCHLUTER 1993).

Within the 32 beetles from the Vosgian Voltzia
Sandstone (north-eastern France), there are two
specimens (espéce 8 and espéce 28), who are as
big as D. striata. These two specimens have sig-
nificantly narrower elytra similar to Archostemata
(cf. PaPiEr et al. 2005: 194, Fig. 2, E, F and 198,
Fig. 6, D). The specimen ,espece 31 (Spécimen-
Arzviller, Moselle, France, 6634/6635 in PAPIER et
al. 2005: 199, Fig. 7, A) has humeral calli and a
caudally constricted pronotum similar to D. stri-
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ata, but with an elytra length of 6 mm it is only
half the size. Furthermore, the lateral margins of
"espéce 31” are converging and not subparallel
as in D. striata. Unfortunately, the comments on
the Voltzia Sandstone beetles (Parier et al. 2005)
do not provide detailed anatomical descriptions
of the specimens, which make a thorough mor-
phological comparison with D. striata impossible.
Compared to beetles of the Cretaceous, there is
a striking similarity of D. striata and the Adepha-
ga, especially Carabidae. These similarities refer
mainly to the size of D. striata, the humeral calli,
shallow lateral recess of the elytra, faint longi-
tudinal striation separated by rows of pits and,
especially the basally constricted pronotum. Be-
cause the diagnostic features for Carabidae are
invisible in D. striata it would be too speculative to
refer the specimen to Carabidae.

Taphonomy

As was shown above, the extremely fine grained
sediment matrix, in which the coleopteran is
embedded, was deposited under low energy
or stagnant shallow water conditions, probably
after rain induced floods. The abundance of
nicely preserved leafs indicate that the sedi-
mentation persisted for short while. These leafs
either were washed or blown into the shallow
temporary ponds and deposited together with
the silts in suspension. The transport prior to
embedding must have been short, which indi-
cates, that the leaves must have arrived in the
ponds after the actual floods. The same holds
true for the insects, which are much rarer than
the plant remains. While the other insect remains
consist of single elements, the coleopteran must
have been almost articulated when it became
embedded. Probably, only some legs got lost
during a short phase of floating. Then, the body
sank and was rapidly covered by silty sediments.
It appears highly likely that the beetle inhabited
the flood plain, searching for food in the flood
seams, which are food concentrations in the pla-
ya plains. Due to the excellent preservation it ap-
pears highly unlikely that the beetle was washed
in with a flood or blown in by strong winds. A long
floating period under high energy conditions
would have rapidly destroyed the small insect.
Furthermore, beetles normally do not fly under
stormy and rainy conditions. It is much more
likely that the beetle fell into one of the tempora-
ry ponds while searching for food in the flood
seam. The insect drowned after a while and floa-
ted a short time on the water surface due to the

air inside the tracheae and below the elytra. With
the beginning of the decomposition some legs
might have fallen off, the intersegmental or pleu-
rotergal membranes disrupted and allowed the
air to escape. Then the small carcass sank to the
ground, where it got stuck in the mud and rapidly
covered with silt.

5 Conclusions

The beetle from the Buntsandstein of Karlsru-
he-Durlach died in a flood plain residual pond
and was rapidly buried with silty sediments.
The preservation is in three dimensions and the
specimen must have been complete or at least
sub-complete prior to excavation. Despite its
excellent preservation, the specimen does not
show features sufficient for reliable determination
to family level. Hence, D. striata represents one
of the oldest evidences for modern Coleoptera in
Middle Europe and, at the same time, shows that
the carabid habitus already existed in the Early
Triassic.
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