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The elcanid ?Panorpidium polonicum Michalska sp. nov. is described based on a single tegmen from the Tithonian (Upper
Jurassic) Kcynia Formation at the Owadow-Brzezinki quarry, central Poland. This specimen represents the first record of
the family Elcanidae, and the first Late Jurassic orthopteran fossil found in Poland. Venational characters allow tentative as-
signment to Panorpidium, extending the stratigraphic range of the genus into the Upper Jurassic and making ? Panorpidium
polonicum Michalska sp. nov. the oldest known species of the genus. This find provides new evidence for the palacobiogeo-
graphic distribution of elcanids and contributes to the sketchy background of the enigmatic superfamily Elcanoidea. It also
highlights the importance of the Owadow-Brzezinki site for understanding Late Jurassic arthropod diversity.
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Introduction

The fossil record of the order Orthoptera can be traced
back to the Carboniferous, with division into two subor-
ders, Ensifera (long-horned orthopterans: crickets, katydids)
and Caelifera (short-horned orthopterans: grasshoppers,
locusts), in the late Permian (Chang et al. 2020). Within
Orthoptera, the phylogenetic position of the extinct super-
family Elcanoidea remains unsettled, as it exhibits features
of both suborders. Its wing venation is similar to that of
Caelifera (Béthoux and Nel 2002), whereas morphological
features such as long filiform antennae and well-developed
ovipositor have led Elcanoidea to be placed within Ensifera
(Zessin 1987; Gorochov et al. 2006; Fang et al. 2015).
Jurassic insects from Poland are represented by Early
Jurassic material, including poorly known specimens from
fire clays at Grojec and a relatively rich insect assemblage
from Soltykéw (known also as Odrowaz) near Kielce, Holy
Cross Mts. (Wegierek and Zherikhin 1997). To date, no
Middle Jurassic insects have been reported from Poland,
and Late Jurassic insects are known only from the Owadow-
Brzezinki quarry (NW margin of the Holy Cross Mts).
Previously, Bechly and Kin (2013) described a dragonfly from
Owadow-Brzezinki, which was the first record of the family
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Eumorbaeschnidae (Odonata, Anisoptera, Aeshnoptera) out-
side the Solnhofen lithographic limestone. Recently, review
studies have been published that include insects from this
site; these studies briefly describe their state of preservation
and pondering taphonomic factors influencing the collecting
difficulties (Btazejowski et al. 2023b; Michalska et al. 2025).

In this paper, the authors present the first Late Jurassic
(Tithonian) orthopteran from Owadow-Brzezinki, Poland,
assigned to the family Elcanidae. To date, Polish fossil re-
cord of Orthoptera preserved in sedimentary rocks has been
restricted exclusively to Carboniferous deposits (Dvotak et
al. 2019; Kania-Klosok et al. 2025). Members of the family
Elcanidae are known from both compression fossils and
amber inclusions, with geographic distribution spanning
Europe, Asia, and North and South America (e.g., Zessin
1987; Ansorge 2003; Gorochov et al. 2006; Fang et al. 2018;
Kocarek 2020; Nel and Jouault 2022; Willmott et al. 2025;
Yu et al. 2025).

Institutional abbreviations—ZPAL, Institute of Paleobio-
logy, Polish Academy of Sciences, Warsaw, Poland.

Other abbreviations.—CP, posterior costa; ScA/P, subcosta
anterior/posterior; RA/P, radius anterior/posterior; MA/P,
media anterior/posterior; CuA/P, cubitus anterior/posterior;
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CuPaq, anterior branch of first posterior cubitus; CuPap,
posterior branch of first posterior cubitus; CuPb, second
posterior cubitus; 1A, anterior anal vein.

Nomenclatural acts—This published work and the nomen-
clatural acts it contains have been registered in ZooBank:
urn:lsid:zoobank.org:pub:60B45D05-DC73-4EOE-BF81-
AS586756BESCS.

Geological setting

The Owadow-Brzezinki palaeontological site is an active
quarry, located near Tomaszow Mazowiecki (Fig. 1B), in
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the Lodzkie Voivodeship (central Poland), providing a rich
assemblage of marine and terrestrial organisms, i.e., in-
sects, ammonites, horseshoe crabs, lobster-like crustaceans,
fishes, ichthyosaurs, plesiosaurs, turtles, crocodylomorphs,
and others (Kin et al. 2013; Btazejowski et al. 2016, 2019,
2020, 2023b). Geologically, it is situated in the NW margin
of the Holy Cross Mts. Two formations are exposed at the
locality, Kcynia Formation and Patuki Formation (Fig. 1A),
both placed near the lower/upper Tithonian boundary, Upper
Jurassic (Btazejowski et al. 2023a; Matyja and Wierzbowski
2016). Moreover, multi-phase karst sinkhole deposits are
present in the Owaddéw-Brzezinki quarry, containing
Lower Cretaceous (Valanginian) sands and clays, as well
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Fig. 1. Owadow-Brzezinki Quarry. A. Lithological succession and biostratigraphy. The topmost part of the Patuki Fm. and overlying limestones of the
Kcynia Formation (Units I-1V): Sz, subzone; Z, zone. B. Location of investigated site with a hypothetical reconstruction of ?Panorpidium polonicum

Michalska sp. nov. C. Excavations at the quarry in 2024.
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as Miocene siliceous sinter, coal clay, and speleothem frag-
ments (Chrzastowska et al. 2025; Wierzbowski et al. 2026).

The fossil insect collection from Owadow-Brzezinki
(initiated in 2013 and since 2022 expanded with a particular
focus on insects) currently comprises 46 specimens. All
insects (Orthoptera, Coleoptera and Odonata) were found
in the fine-grained, laminated limestones of the highly
fossiliferous part of the Kcynia Formation (Fig. 1C), cor-
responding to lagoonal conditions. Insects are notoriously
hard to detect in this locality, due to their disintegration and
their colouration being similiar to the yellowish host rocks.
To date, beetles (their elytra and abdomens) are the most
abundant insects in the collection; however, orthopteran
fossils slightly predominate among the isolated wings and
testify to a terrestrial ecosystem surrounding the lagoon
(Btazejowski et al. 2023a, b; Michalska et al. 2025). The
specimen presented in this paper is the only representative
of the family Elcanidae and represents the most complete
wing preserved in the collection.

Material and methods

This study describes a new species of elcanid based on one
tegmen, collected by Kamil Humanski (ZPAL) in 2024 in
Owadow-Brzezinki. The specimen is deposited at ZPAL
collection in Warsaw, Poland.

Microscopic investigations were performed using an
OPTA-TECH STX 12. The specimen was prepared using a
vibro tool (pneumatic needle). Photographs were taken with
a Canon 450D and then edited with GIMP 2.6. The drawing
was made from enlarged photographs using Core]DRAW
Home & Student X8. The wing venation nomenclature is
based on that of Béthoux and Nel (2002).

Systematic palacontology

Class Insecta Linnaeus, 1758

Order Orthoptera Olivier, 1789
Superfamily Elcanoidea Handlirsch, 1906
Family Elcanidae Handlirsch, 1906
Subfamily ?Elcaninae Handlirsch, 1906
Genus ?Panorpidium Westwood, 1854

Type species: Panorpidium tessellatum Westwood, 1854; middle Pur-
beck, upper Berriasian; Durlston Bay, Dorset, UK.

Species included: Panopridium acusicaudum Tian et al., 2022; P. bi-
maculatum Gorochov et al., 2006; ?P. parvum Gorochov et al., 2006;
P. proximum Gorochov et al., 2006; P. sibiricum Sharov, 1968; P. spica
Kimetal., 2021; P. stenos Yu & Liu H. in Yu et al., 2025; P. tessellatum
Westwood, 1854; P. validum Tian et al., 2022; P. yixianensis Fang et
al., 2015.

?Panorpidium polonicum Michalska sp. nov.
Fig. 2.

ZooBank LSID: urn:lsid:zoobank.org:act:3FF5724C-A5E5-444C-B13
B-75484DD21B02.

Etymology: From Polonia, Latin name of Poland, the country from
which the specimen was collected.

Holotype: ZPAL 1. 1/0-B/49, imprint part (no counterpart), almost
complete right tegmen, sex unknown.

Type locality: Owadow-Brzezinki Quarry (coordinates 51°22'46"N
20°07'54"E), Owadow, near Tomaszow Mazowiecki, Lodzkie Voivo-
deship, Poland.

Type horizon: Lowermost part of the unit I1I, Kcynia Formation, Titho-
nian, Upper Jurassic.

Material —Holotype only.

Diagnosis.—Forewing characters only; large size; six bran-
ches of ScP; three longitudinal branches between basal part
of RP and CuA+CuPaa; area between MP and posterior
wing margin narrow; area between ScP and R very narrow;
R forking into RA and RP before ScP reaching anterior mar-
gin; RP with over 10 branches; MP originating before ScA
reaching anterior margin; CuPa much longer than CuPaa.

Measurements.—Length of preserved imprint 25 mm; prob-
able length of tegmen ~29 mm, 6 mm wide in widest part.

Description.—CP distally curved, reaching anterior margin
distally to the fusion point of CuPao and M+CuA, with nu-
merous branchlets; ScA reaching anterior margin after origin
of MP, anteriorly curved, with ca. four parallel branches;
ScP ending in anterior margin beyond the origin of basal
part of RP, i.e., before R forking into RA and RP, several
short branches connecting with ScA and six branches distally
reaching anterior margin; area of ScP wider than ScA; stem
R long and strong, branching into RA and RP close to the
middle of wing length; area between ScP and R narrow; RA
long, simple, with numerous (most likely 22) oblique branches
reaching anterior margin; RP with over 10 branches, several
preserved branches forked shortly before reaching posterior
margin; numerous simple crossveins between the branches of
RP; area between RA and RP narrow, with one row of vein-
lets in-between, creating cells decreasing in length towards
apex; M branched into MA and MP slightly distally to the
end of CP; three longitudinal branches (MA1, MA2, MP)
between basal part of RP and CuA+CuPaa; MA branching
into MAI and MA2 almost at the level of the end of ScA;
MAI nearly straight, forked distally, origin before the basal
part of RP; MA2 nearly straight, slightly curved reaching
posterior margin; MP simple, reaching posterior margin be-
yond mid-length of wing; no crossveins in area between R
and M basal of origin of RP; area between MP and posterior
wing margin narrow and covered by crossveins; CuA+CuPaa
slightly undulate, originating before the end of CP and ending
in posterior margin obliquely, beyond mid-length of wing;
CuPa emerging obliquely from CuP, ca. three times as long
as CuPao, branching into CuPaa and CuPap close to the wing
base; CuPaa located before the base of CuA+CuPaa; area
between CuA+CuPaa and CuPaf with one row of crossveins;
distal parts of CuPaP} and CuPb not preserved; anal area not
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Fig. 2. Elcanid orthopteran ?Panorpidium polonicum Michalska sp. nov., holotype ZPAL 1. 1/0-B/49, from Upper Jurassic of Owadoéw-Brzezinki, Poland.
Photograph of tegmen (A ); photo by Dariusz Nast (PAS Museum of Earth, Warsaw. Poland). Reconstruction of wing (A,). Abbreviations: CP, posterior costa;
ScA/P, subcosta anterior/posterior; RA/P, radius anterior/posterior; MA/P, media anterior/posterior; CuA/P, cubitus anterior/posterior; CuPao, anterior branch
of first posterior cubitus; CuPap, posterior branch of first posterior cubitus; CuPb, second posterior cubitus. Asterisk indicates position of basal part of RP.

preserved; colouration hyaline or not preserved; wing apex
slightly pointed.

Remarks—This new species is assigned to Elcanoidea
Handlirsch, 1906, due to MA being well aligned with distal
part of RP. It shares with Elcanidae Handlirsch, 1906, the
following features: absence of crossveins in the area between
R and M basal of origin of RP, CuA+CuPaa reaching poste-
rior margin obliquely, CuPa emerging obliquely from CuP.
It can be possibly assigned to Elcaninae Handlirsch, 1906,
by its relatively narrow area between RA and RP, CuPaa
not in contact with the base of CuA+CuPaa, and the origin
of MALI branch located before the basal part of RP. It falls in
Panorpidium Westwood, 1854, because of the following char-
acters: three longitudinal branches between the basal part
of RP and CuA+CuPaa, six branches of ScP, large size, and
narrow area between MP and posterior wing margin. The
new species can be distinguished from all other Panorpidium
species except P. sibiricum by its larger size of the forewing
and possibly colouration, additionally, from P. bimaculatum,
P. proximum, P. sibiricum, and P. tesselatum by CuPa much
longer than CuPaa and narrower area between ScP and R;
from P. acusicaudum and P. validum by R forking into RA
and RP before ScP reaching anterior margin, and MP orig-
inating before ScA reaching anterior margin; from P. spica
and P. parvum by more branches of ScP ending at the anterior
margin. It differs from P. stenos by more RP branches; and

from P. yixianensis by having three longitudinal branches
between basal part of RP and CuA+CuPaa.

Stratigraphic and geographic range—Type horizon and
locality only.

Discussion

Systematic placement of ?Panorpidium polonicum Mi-
chalska sp. nov.—The superfamily Elcanoidea Handlirsch,
1906, can be easily distinguished by the media anterior (MA)
being well aligned with the distal part of the radius posterior
(RP) (Nel et al. 2024; a feature shared by ?Panorpidium
polonicum Michalska sp. nov.), and it is currently divided
into two families, the Permo-Triassic Permelcanidae Sharov,
1962 (Sharov 1962; Poschmann et al. 2023) and the Triassic—
?Paleogene Elcanidaec Handlirsch, 1906 (Fang et al. 2018;
Schubnel et al. 2020). The status of Permelcanidae remains
debated, with some authors treating it as a paraphyletic fam-
ily in the Elcanidae stem group (Nel et al. 2024). The main
difference between Permelcanidae and Elcanidae is a charac-
teristic feature of the latter: the presence of specialised spurs
on the hind tibia (Nel et al. 2024). Thus, considering the
absence of data concerning preserved spurs and the Jurassic
age of ?Panorpidium polonicum Michalska sp. nov., the clas-
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sification of the new tegmen within Elcanidae sensu stricto is
uncertain. Regardless, the presence of two branches of MA
(a feature shared by ?Panorpidium polonicum Michalska sp.
nov.) is also a character present in the Elcanidae sensu stricto
(Poschmann et al. 2023; Nel et al. 2024), suggesting that the
new fossil is better assigned to Elcanidae.

Gorochov et al. (2006) divided the family Elcanidae into
two subfamilies, Elcaninae Handlirsch, 1906, and Archel-
caninae Gorochov etal.,2006. Since the tegmen represents the
only remaining structure of the insect, its classification was
based only on the forewing venation features. Although the
structure of distal parts of CuPaf}, CuPb, and 1A is unknown
in the tegmen, which makes it impossible to determine if they
are free (as in Archelcaninae; Fig. 3B) or fused together (as in
Elcaninae; in Eubaisselcana Gorochov, 1986, only CuPb and
1A are fused; Fig. 3A), three other tegminal features listed by
Gorochov et al. (2006) and Gorochov and Coram (2022) sug-
gest its placement within Elcaninae: (i) a relatively narrow
area between RA and RP; (i) CuPaa located before the base
of CuA+CuPaa (i.e., CuPaa is not in contact with this base;
such a position is more usual for Elcaninae, although occurs
also in Archelcaninae); (iii) the origin of the MA1 branch
located before the anastomosis of RP and this branch (i.e.,
before the basal part of RP; such a position is also more usual
for Elcaninae). Elcaninae currently includes the following
genera: Adelphellca Schall et al., 2025; Cratoelcana Martins-
Neto, 1991; Ellca Kocarek, 2020; Elcanodentes Willmott
et al., 2025; Eubaisselcana Gorochov, 1986; Kolymbelcana
Schall et al., 2025; Longipectus Yu & Liu H. in Yu et al., 2025;
Minelcana Gorochov et al., 2006; Panorpidium Westwood,
1854; Probaisselcana Gorochov, 1989; Pseudopanorpidium
Schall, Willmott, Kotthoff, & Husemann in Willmott et al.,
2025; and Pseudoprobaisselcana Schall, Willmott, Kotthoff,
& Husemann in Willmott et al., 2025.

The origin of the MA1 branch located before the basal
part of RP implies more than two longitudinal branches
between basal part of RP and CuA+CuPaa. Three or four
such longitudinal branches are characteristic of the genus
Panorpidium, and distinguish this genus from Probaissel-
cana and Minelcana (Gorochov et al. 2006). Moreover, based
on the large size of the tegmen, six branches of ScP (Zhou et
al. 2022), in their emended diagnosis of Panorpidium, state
that the forewing has four to six branches of ScP ending on
the costal margin), and narrow area between MP and pos-
terior wing margin (i.e., between MP and CuA+CuPaa), the
new tegmen could be assigned to Panorpidium.

Three longitudinal branches of M between basal part
of RP and CuA+CuPaaq are also present in some Elcaninae
genera from the Burma Terrane, e.g., Pseudopanorpidium,
and Elcanodentes, although these taxa have a relatively
much longer anal margin of the forewing between MP and
CuA+CuPaq than species from elsewhere or, at least, than
their counterparts from other regions. Other Elcaninae gen-
era from the Burma Terrane (Ellca, Adelphellca, Kolym-
belcana, Pseudoprobaisselcana), which have two branches
of M between basal part of RP and CuA+CuPaa, also share
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1A+CuPb+CuPaf

fdPaB

CuPb
Fig. 3. Possible hypothetical venational configurations (in red) of ?Panor-
pidium polonicum Michalska sp. nov. as a species of (A) Elcaninae
Handlirsch, 1906, with fused distal parts of CuPaf3, CuPb, and 1A (except
for Eubaisselcana Gorochov, 1986, in which only CuPb and 1A are fused)
or (B) Archelcaninae Gorochov et al., 2006, with free distal parts of CuPap,
CuPb, and 1A.

this feature. This is considered an important new character
of Burmese amber Elcanidae and suggests a descent from
Gondwanan predecessors, such as the Early Cretaceous
Brazilian Cratoelcana with broad area between MP and
posterior wing margin (Nel and Jouault 2022; Willmott et al.
2025; in contrast to species of Cratoelcana, ?Panorpidium
polonicum Michalska sp. nov. has this area narrow).

In ?Panorpidium parvum Gorochov et al., 2006, in which
the generic placement may be subject to change due to in-
complete preservation of certain venational features, a situa-
tion analogous to that observed in ?Panorpidium polonicum
Michalska sp. nov. is present, the structure of distal parts
of CuPaf, CuPb, and 1A is not preserved in the tegmen;
however, the tegmen exhibits three longitudinal branches
between basal part of RP and CuA+CuPaa. In the case
of ?Panorpidium parvum, the open nomenclature results
from unclear differences with species of Fubaisselcana.
?Panorpidium polonicum Michalska sp. nov. can be dis-
tinguished from Eubaisselcana in having CuPa much lon-
ger than CuPaa (versus slightly longer), CuPaa emerging
obliquely from CuPa (versus almost straight), by its larger
size and possibly colouration (hyaline or unpreserved ver-
sus patterned). Three longitudinal branches between the
basal part of RP and CuA+CuPaa are also encountered in
Archelcaninae Gorochov et al., 2006, although this condi-
tion is considerably less common there, e.g., in some spe-
cies of Parelcana Handlirsch, 1906 (Gorochov and Coram
2022), and in Thagyaminana atawedeia Schall et al., 2026
(Schall et al. 2026). Following the principle of parsimony,
?Panorpidium polonicum Michalska sp. nov. is provision-
ally assigned to Panorpidium.

The new tegmen differs from the genus Longipectus
in size as Longipectus can be distinguished from all other
elcanid genera by its smallest body size, 2.95 mm in length.
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Systematic background of Panorpidium Westwood,
1854 —Elcanidae (currently Elcaninae Handlirsch, 1906
+ Archelcaninae Gorochov et al., 2006) was established
in 1906 by Handlirsch, with Elcana Giebel, 1856, desig-
nated as the type genus. Zessin (1987) made a revision
of 120 species of Elcana and reduced their number to 16
after resolving numerous synonymies. Subsequently,
Jarzembowski (1996) synonymized the names Panorpidium
with Elcana and Baisselcana Sharov, 1968. As a result,
the species within Panorpidium remained inconsistent.
As noted by Gorochov et al. (2006), the numerous spe-
cies of Archelcaninae included in Elcana by earlier authors
(Handlirsch 1906; Sharov 1968; Zessin 1987) are in need of
generic revision. However, based on forewings, Gorochov
et al. (2006) partially revised Panorpidium and assigned to
this genus the following species: P. tessellatum Westwood,
1854, P. bimaculatum Gorochov et al., 2006, P. proximum
Gorochov et al., 2006, P. sibiricum Sharov, 1968 (originally
as Baisselcana sibirica, later Baisselcana was synonymized
with Panorpidium by Jarzembowski 1996), and possibly P.
parvum Gorochov et al., 2006. Subsequently, several more
species were attributed to Panorpidium: P. longirostris
Penalver & Grimaldi, 2010 (nymph, originally described
as Burmelcana longirostris, later Burmelcana Pefalver &
Grimaldi, 2010, was synonymized with Panorpidium by
Zhou et al. 2022); P. yixianensis Fang et al., 2015; P. spica
Kim et al., 2021; P. acusicaudum Tian et al., 2022; P. val-
idum Tian et al., 2022; and P. stenos Yu & Liu H. in Yu et
al., 2025. Panorpidium maculosum Zhou et al., 2022 was re-
vised and moved to Pseudopanorpidium maculosum, based
on its much longer anal margin of the forewing between MP
and CuA+CuPaaq relative to Panorpidium (Willmott et al.
2025).

Remarks on the appearance of Panorpidium Westwood,
1854, in the fossil record and preliminary compari-
son with Elcanidae species from Solnhofen Limestone
of Bavaria, Germany.—To date, species of Panorpidium
have been reported from Europe in the UK (Gorochov et
al. 2006) and from Asia in Transbaikalia (Sharov 1968), the
Republic of Korea (Kim et al. 2021), Myanmar (Yu et al.
2025) and China (Fang et al. 2015; Tian et al. 2022). Thus,
?Panorpidium polonicum Michalska sp. nov. is one of only
several Panorpidium species known from Europe and the
first known from Poland. In general, the distribution of
European elcanids extends beyond the UK to several regions
of continental Europe, e.g., Germany, Spain, Luxembourg,
and France (Handlirsch 1906—1908; Zessin 1987; Pefialver
and Grimaldi 2010; Schubnel et al. 2020; Heads et al. 2022).

Within Panorpidum all current species are Early Creta-
ceous in age, with the exception of the Late Cretaceous
(Cenomanian) P. stenos. Gorochov and Coram (2022) stated
that the Jurassic specimens included by Zessin (1987) in the
genus Elcana Giebel, 1856, should probably be transferred
to the subfamily Archelcaninae Gorochov et al., 2006. Thus,
?Panorpidium polonicum Michalska sp. nov. would represent
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the oldest known species of this genus, shifting its earliest
occurrence in the fossil record to the Late Jurassic. This re-
sult underscores the importance of a critical reassessment of
previously described Jurassic species assigned to the genus
Elcana (now a synonym of Panorpidium Westwood, 1854).

Among Jurassic sites, the lithographic limestones, Plat-
tenkalk at Solnhofen, southern Germany, are nearly contem-
poraneous with limestone beds from Owadow-Brzezinki.
The Solnhofen lithographic limestones are a famous source
of Late Jurassic fossils, including Archaeopteryx, “death
trails” of the horseshoe crab Mesolimulus, and huge insects
(Wilkin 2020). At the early stage of research at Owadow-
Brzezinki, over a decade ago, the locality was referred to
as the “Polish Solnhofen” (Kin and Btazejowski 2012) due
to the relatively short stratigraphic interval separating these
two sites, amounting to approximately two million years.
Their paleogeographic proximity, together with compara-
ble paleoenvironmental conditions and faunal assemblages,
further justified this comparison, although no true litho-
graphic limestones are developed in Owaddw-Brzezinki.
In the early 19th century, the systematic collection of large
assemblages of fossil insects from Solnhofen was initi-
ated and subsequently investigated by scholars including
Germar (1837, 1839, 1842), Hagen (1862), Weyenbergh
(1869), Deichmiiller (1886) and Oppenheim (1888); these
studies were later comprehensively compiled and classified
by Handlirsch (1906—1908). At that time, authors identified
far more species than are actually valid, largely because
species concept was different then, variability was not taken
into account at all or only to a very limited extent, and new
species were often described for each specimen preserved
in a different position. Within Elcana Handlirsch (1908)
recognized eight species from the lithographic limestones
at Solnhofen, although he suggested that several might be
synonymous. Carpenter (1932) reduced this number to four
species, and later Zessin’s (1987) revision of Elcanidae fol-
lowed Carpenter (1932), listing the same four species from
Solnhofen: Elcana phyllophora Handlirsch, 1906; E. litho-
phila Germar, 1842; E. deichmuelleri Handlirsch, 1906;
and E. longicornis Handlirsch, 1906. Additionally, Zessin
(1987) suggested, that E. longicornis, whose scarce descrip-
tion is based mainly on parts other than the forewing, and E.
deichmuelleri might be synonyms.

Given the limited figures and descriptions available,
and the need for revision, herein we discuss only tenta-
tively, based on the literature, the similarities between
?Panorpidium polonicum Michalska sp. nov. and Elcanidae
species from Solnhofen, as these represent the closest rel-
atives of the new fossil. Also, considering that only the
forewing of ?Panorpidium polonicum Michalska sp. nov.
is preserved, a detailed analysis is difficult to perform.
Regardless, it appears to be most similar to E. deichmuel-
leri, based on similar size and, likely, the same number of
RP branches. It differs from E. phyllophora in being larger
and having fewer RP branches, and from E. lithophila in
also being larger, but with more RP branches.
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Further fossil discoveries from Owadow-Brzezinki, to-
gether with a comprehensive revision, may clarify whether
the Solnhofen specimens should be assigned to the sub-
family Archelcaninae Gorochov et al., 2006, and whether
?Panorpidium polonicum Michalska sp. nov. represents a
junior synonym of one of the Solnhofen species. A full re-
vision of the Solnhofen material, however, lies beyond the
scope of this paper.

Paleaeoecology and taphonomy—Among Orthoptera,
the forewings of Elcanidae may have played an en-
hanced role in aerodynamic force production and flight
manoeuvrability (e.g., Béthoux and Nel 2002; Kocarek
2020). Although the metatibial spurs are unknown in
?Panorpidium polonicum Michalska sp. nov., the presence
of these structures is a characteristic feature of the fam-
ily Elcanidae, although their function remains uncertain.
For instance, Zessin (1987) proposed a specific migratory
behaviour for the Central European Jurassic Elcanidae,
interpreting their metatibial spurs as an adaptation to
swimming after landing on the water surface during long
distance travel overseas, i.e., during resting periods on the
water (Ansorge 2003; Willmott et al. 2025). The almost
complete preservation of the forewing of ?Panorpidium
polonicum Michalska sp. nov. may suggest that the insect
accidentally jumped into the lagoon of Owadow-Brzezinki
(presumably from an island or during a long flight over
the sea), followed by its drowning, at least partial disinte-
gration and disarticulation, and subsequent settling to the
bottom. The ragged wing could be indicative of various
destructive external factors, e.g., predator activity, long
transport prior to deposition or being left dead on land for
a considerable time, which could have dried out the whole
carcass and led to the partial destruction of fragile struc-
tures such as wings. The rest of an insect may also have
decomposed at the bottom, as wings are more resistant to
decay, and earlier decomposition (on land/water surface/
in the water column) may have damaged the wing as well
(Martinez-Delclos et al. 2004). However, it cannot be ruled
out that one of these factors predominated (e.g., the rest of
the insect was consumed), leaving the wing as the only
remaining structure. Moreover, considering the preserva-
tion state of all insects found in Owadoéw-Brzezinki, i.e.,
preserved exclusively as wings, elytra, and abdomens, this
may be indicative of fluvial transport into the lagoon, or
longer drifting time on the water surface.

Conclusions

?Panorpidium polonicum Michalska sp. nov. is currently
retained in open nomenclature due to the incomplete preser-
vation of certain critical venational features. An analogous
situation occurs in ?Panorpidium parvum Gorochov et al.,
2006; both species display three longitudinal branches be-
tween the basal part of RP and CuA+CuPaa (three or four

such longitudinal branches are characteristic of the genus
Panorpidium Westwood, 1854), while the structure of dis-
tal parts of CuPaP, CuPb, and 1A is unpreserved. Within
Elcaninae, the subfamily to which Panorpidium is currently
assigned, these distal parts are typically fused (with the
exception of Eubaisselcana Gorochov, 1986, where only
CuPb and 1A are fused). In the case of ?P. parvum, the
open nomenclature results from unclear differences with
Eubaisselcana. ?Panorpidium polonicum Michalska sp. nov.
can be distinguished from Eubaisselcana by having CuPa
much longer than Cupaa (versus slightly longer), CuPaa
emerging obliquely from CuPa (versus almost straight), by
its larger size and possibly colouration (hyaline or unpre-
served versus patterned).

Three longitudinal branches between the basal part of
RP and CuA+CuPaa are also encountered in Archelcaninae
Gorochov et al., 2006, a subfamily characterised mainly by
the free distal parts of CuPaf, CuPb, and 1A. Nevertheless,
this condition is considerably less common there, e.g., in some
species of Parelcana Handlirsch, 1906, and in Thagyaminana
atawedeia Schall et al., 2026. Following the principle of parsi-
mony, ?Panorpidium polonicum Michalska sp. nov. is provi-
sionally assigned to Panorpidium.

As such, ?Panorpidium polonicum Michalska sp. nov.
contributes to the ongoing broader discussion on species
delimitation and venational variability within Elcanidae,
emphasizing the importance of cautious taxonomic inter-
pretation in palacoecological studies and global biodiversity
research. Furthermore, as the first fossil record of Elcanidae
from Poland, this discovery expands the known palaeobio-
geographic distribution of Late Jurassic orthopteran faunas.
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