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Abstract
New grylloblattidan insect specimens from the early Permian (Asselian to early Sakmarian) Meisenheim Formation of the 
Saar-Nahe Basin in southwest Germany are described. The most abundant specimens are assigned to Pictoborella germanica 
(Prokop et al. in Geodiversitas 34: 271–281, 2012) and to Oborella brauckmanni Prokop et al., 2012. Morphological variation 
in these taxa is documented and discussed. Two new species, Oborella moschelensis sp. nov., and Artinska glanensis sp. nov., 
represented by one and three specimens, respectively, are proposed. A possible forewing of undetermined Liomopteridae is 
also recorded. With respect to grylloblattidans, the insects of the Meisenheim Formation reveal a decidedly Permian character.
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Introduction

Extant grylloblattid insects are a relict group comprising 
about 30 wingless species in a single family, the Grylloblatti-
dae (Vršanský et al. 2001; Cui et al. 2019). In contrast, many 
Palaeozoic and Mesozoic winged taxa have been regarded as 
belonging to this group based on symplesiomorphies. Thus 
their attribution to the extant clade is debatable and the Gryl-
loblattodea comprising all fossil taxa may be paraphyletic or 

even polyphyletic (Vršanský et al. 2001; Aristov et al. 2009). 
However, these insects are known since the late Carbonifer-
ous (Gzhelian) and were widespread, common and diverse 
in Permian insect assemblages (e.g., Beckemeyer and Hall 
2007; Aristov 2010; Myskowiak et al. 2015; Rasnitsyn et al. 
2015; Cui et al. 2019), especially from Gondwana, where 
they may account for up to 35% of the insect remains (Pre-
torius et al. 2021). After the Permian the order declined and 
the winged grylloblattodeans eventually vanished in the Late 
Cretaceous (Rasnitsyn et al. 2004; Zhang et al. 2022). The 
early Permian Niedermoschel assemblage from the Saar-
Nahe Basin in southwest Germany comprises a large num-
ber of grylloblattodean insects (Hörnschemeyer 1999). It 
is of considerable significance, as one of the earliest such 
assemblages bridging the time span from the earliest Per-
mian (Gzehlian–Asselian) Carrizo Arroyo assemblage (e.g., 
Rasnitsyn et al. 2004; Prokop and Kukalová-Peck 2017) to 
the Sakmarian or Artinskian Obora assemblage (e.g., Kuka-
lová 1964).

Here we describe a number of grylloblattodean fossils 
in the State Collection of Natural History of Rhineland-
Palatinate at the Natural History Museum Mainz originat-
ing mostly from the Niedermoschel black shale, and some 
additional fossils from other exposures of the Meisenheim 
Formation. This significantly improves our knowledge of 
the diversity and intraspecific variability of grylloblattodean 
insects from the early Permian of the Saar-Nahe Basin.
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Materials and methods

The fossils described herein originate from the early Per-
mian Meisenheim Formation of the Saar-Nahe Basin 
(Fig. 1), which has an Asselian age possibly ranging into 
the Sakmarian (Menning et al. 2022) and is well-known for 
the rich occurrences of vertebrates exceptionally preserved 
in profundal facies of larger freshwater lakes (e.g., Schindler 
and Heidtke 2007 and references therein). In contrast, the 
Permian palaeoentomofauna of the Saar-Nahe Basin is com-
paratively poorly known and, following the works of Guthörl 
in the last century (see Guthörl 1964), has only recently re-
gained large-scale scientific interest. This is mostly due to 
evaluation of the rich and diverse insect finds from the so-
called Niedermoschel black shale (Poschmann et al. 2021).

The fossils were examined using a Leica MZ 7.5 ster-
eomicroscope both dry and immersed in isopropanol. Pho-
tographs were taken with specimens under isopropanol using 
a Canon EOS 600D SLR camera equipped with a Canon 
MP-E 65 mm macro lens. Original photographs were pro-
cessed using the image-editing software Adobe Photoshop. 
Drawings were made from enlarged photographs using 
Inkscape. Most specimens are deposited in the Landessa-
mmlung für Naturkunde Rheinland-Pfalz at the Naturhis-
torisches Museum Mainz (NHMMZ), three specimens (for-
merly Raisch collection) are deposited in the Urweltmuseum 
GEOSKOP, Burg Lichtenberg (UGKU).

The wing venation nomenclature generally follows the 
concept of Kukalová-Peck (1991). Note that the first anal 
vein may alternatively be regarded as a postcubital vein 
sensu Schubnel et al. (2020).

Wing venation abbreviations: AA, Analis anterior; C, 
costal vein; CuA/CuP, cubitus anterior/posterior; M, median 
vein; RA/RP, radius anterior/posterior; R, radius; ScP, sub-
costa posterior.

Systematic palaeontology

Order Grylloblattida Walker, 1914
Clade Lemmatophorina Storozhenko, 1997
Family Lemmatophoridae Sellards, 1909

Remarks. We follow the proposal of Cui et al. (2022) and 
attribute the specimens herein assigned to Pictoborella to 
Lemmatophoridae rather than to Euryptilonidae, because 
MA is generally simple within Lemmatophoridae. M and 

CuA are often shortly fused just distad their bases in the 
new specimens, but this character seems to be somewhat 
unstable.

Genus Pictoborella Cui et al. 2022

Type species. Pictoborella clara Cui et al. 2022, from Cabarz 
and Sperbersbach, Germany; early Permian.

Other species. Pictoborella germanica (Prokop et al., 2012), 
from the Saar-Nahe Basin, Germany; early Permian.

Diagnosis (forewing only). See Cui et al. (2022).

Pictoborella germanica (Prokop et al., 2012)
Figures 2, 3

Diagnosis. 10–14 crossveins in forewing costal area, in one 
or two rows; RP forked; M in forewing forked close to sepa-
ration from common base or anastomosis with CuA1; MA 
simple; MP forked; CuA with two main branches, CuA1 
with two or three branches, CuA2 simple; forewing with 
striking colouration pattern covering a large area especially 
in the apical part of wing (modified from Prokop et al. 2012).

Type locality and type stratum. Saar-Nahe Basin, Rheinland-
Pfalz, Germany. Early Permian, Rotliegend, Meisenheim 
Formation, Jeckenbach Subformation.

Remarks. Prokop et al. (2012) gave the locality data for their 
material as “Odernheim town, Saar-Nahe Basin, Rheinland-
Pfalz, Germany. Early Permian, Rotliegend, Meisenheim 
Formation, Odernheim Subformation, Odernheim lake hori-
zon (L-O8 or M8 respectively), lacustrine black shales”. Per-
sonal communication with one of the original authors and 
collector of the type material revealed that “Odernheim town 
site” is actually referring to a number of different localities 
or outcrops within the Meisenheim Formation subsuming 
different stratigraphic levels under that “locality” name (Nel 
and Poschmann 2020). Thus, the exact stratigraphic level of 
this material is equivocal. Judging from the figured speci-
mens, their preservation and lithology, as well as the fact 
that there are several specimens (type material of Oborella 
germanica and O. brauckmanni of the original publication), 
we strongly suspect the Niedermoschel black shale and 
therefore the Jeckenbach Subformation as probably repre-
senting the type stratum.

Material examined. Specimens NHMMZ PE 1995/7735-LS, 
NHMMZ PE 1995/7748-LS, NHMMZ PE 1995/7778-LS, 
NHMMZ PE 2011/5205-LS, NHMMZ PE 2018/5002-
LS_2, NHMMZ PE 2018/5002-LS_3, NHMMZ PE 
2021/5001-LS,  and NHMMZ PE 2022/5002-LS from 

Fig. 1  Simplified geology of the Saar-Nahe Basin, with mentioned 
localities and stratigraphical column (with approximate ages, mya) 
and stratigraphical positions of Humberg, Morsbacher Hof, and Nie-
dermoschel black shales approximately indicated (modified from 
Poschmann and Schindler 2023)

◂
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Fig. 2  Pictoborella germanica (Prokop et al., 2012), Jeckenbach Sub-
formation; photographs and explanatory drawings, respectively. a 
Forewing NHMMZ PE 1995/7778-LS (flipped horizontally), Nieder-
moschel; b forewing NHMMZ PE 1995/7748-LSa (flipped horizon-

tally), Niedermoschel; c forewing PE 2021/5001-LS, Niedermoschel; 
d forewing UGKU 3167, Sitters; e forewing NHMMZ PE 1995/7735-
LS (flipped horizontally), Niedermoschel. (Scale bars = 5 mm)
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the Niedermoschel black shale east of Niedermoschel at 
the road to Alsenz, and NHMMZ PE2021/5002-LS from 
the Niedermoschel black shale at Mannweiler-Cölln (see 
Poschmann et al. 2021 for locality data); UGKU 3167 (for-
merly Raisch collection SRK SF_54) from a slightly older 
lake deposit within the Jeckenbach Subformation at Sit-
ters (see Poschmann and Schindler 2004 for locality data); 
UGKU 3166 (formerly Raisch collection SRK Gb_687) and 
UGKU 3165 (formerly Raisch collection SRK Gb_1) from 
the Humberg black shale (Odernheim Subformation) near 
Freisen-Grügelborn/Saarland (see Poschmann and Schindler 
2004, 2023 for locality data).

Description. Forewing with slightly convex costal margin 
and rounded apex, usually with striking colouration pat-
tern preserved; colouration pattern basically consisting of 
widened coloured areas surrounding crossveins, sometimes 
fused into larger spots or irregular areas approaching trans-
verse stripes, apical fourth to third of forewing usually more 
uniformly coloured; hind wing more uniformally coloured, 
with uncoloured/colour pattern mainly restricted to ante-
rior margin; forewing with crossveins often preserved, up 
to about 10 simple crossveins in costal field, which may 
branch and form a simple network; up to eight crossveins 
were observed between ScP and RA, up to four between RA 
and RP, up to five between RP and MA, up to five between 
MA and MP, up to five between MP and CuA1, up to four 
between CuA1 and CuA2, and up to six between CuA2 and 
CuP. Lengths of wings 10.1–11.6 mm, widths 3.7–4.0 mm, 
length/width ratios 2.73–3.10. ScP straight to slightly 

sigmoidal, apically deflected, terminating in costal margin 
2.2–2.8 mm from wing apex; area between costal margin 
and ScP only slightly broader than area between ScP and R 
at about one quarter of wing length; R slightly sigmoidal, 
RA and RP separating at about one third of wing length; 
RA simple, almost straight, showing in some specimens a 
shallow hook-like termination, ending on anterior margin 
0.8–1.5 mm from wing apex; width of area between RA 
and RP irregular, widest at apical third to fourth of wing; 
RP bifurcating at about apical third of wing, ending with 
two branches at or above wing apex; M divided into MA and 
MP well basal of separation of RA and RP near anastomosis 
(if present) or fused basal part of M with CuA; MA simple, 
almost straight, ending below wing apex; MP with basal part 
weakly sclerotized, bifurcated at or slightly apical to bifur-
cation of CuA1, with the two branches ending on posterior 
wing margin; MP area rather narrow; CuA with two basal 
branches, CuA1 branched; CuA2 simple and almost straight; 
M and CuA1 basally fused, anastomosed, or at least very 
close; CuP and anal area poorly preserved.

Remarks. Specimen UGKU 3166 is morphologically close 
to the specimens from the Jeckenbach Subformation, but 
differs in a more strongly curved anterior forewing margin, 
a shorter distance between the origin of the RP fork and the 
origin of the MP fork, in the posterior branch of CuA1 show-
ing a short fork, in having the bases of M and CuA not fused 
or anastomosed, and in its small size. UGKU 3165 from the 
same locality is larger and has CuA1 with two branches, but 
agrees with UGKU 3166 in having a short distance between 

Fig. 3  Pictoborella germanica (Prokop et  al., 2012), Humberg black shale of Freisen-Grügelborn; photographs and explanatory drawings, 
respectively. a Forewing UGKU 3166; b forewing UGKU 3165 (flipped horizontally). (Scale bars = 5 mm)
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the origin of the RP fork and the origin of the MP fork, and 
in having the bases of M and CuA not fused or anastomo-
sed. The coloration pattern in these specimens significantly 
differs, but is interpreted as intraspecific variability as it is 
different among all specimens, unlike in extant Panorpa spp. 
that show similar patterns of coloration, but which are stable 

within the different species (Tillier 2008). CuA1 with three 
branches occasionally occurs also in Pictoborella clara 
(Cui et al. 2022: Fig. 4). For the time being, the material 
base to distinguish the Grügelborn Pictoborella speci-
mens from those previously described from the Jeckenbach 

Fig. 4  Pictoborella germanica (Prokop et  al., 2012), Niedermoschel 
black shale; photographs and explanatory drawings, respectively. a 
Forewing NHMMZ PE 2021/5002-LSa, Mannweiler-Cölln; b hind 
wing NHMMZ PE 2018/5002-LS (specimen 1), Niedermoschel; c 

hind wing NHMMZ PE 2018/5002-LS (specimen 2), Niedermoschel; 
d supposed hind wing NHMMZ PE 2011/5205-LSa (flipped horizon-
tally), Niedermoschel. (Scale bars = 5 mm)
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Subformation is too weak to justify the erection of a distinct 
taxon, i.e. subspecies.

Genus Oborella Kukalová, 1964

Type species. Oborella matura Kukalová, 1964; early Per-
mian of Moravia (Czech Republic).

Diagnosis. See Kukalová (1964)

Oborella brauckmanni Prokop et al., 2012
Figure 5

Diagnosis. Forewings of medium size, slightly broadened 
in distal half. Anterior margin almost straight; crossveins 
in costal area simple, short and in one row; ScP terminat-
ing in C at 2/3 wing length; subcostal area about as wide as 
costal area or slightly wider; RP simply forked, originating 
slightly before or at middle of wing; stems of M and CuA 
fused for a rather long distance; MA simple; MP originating 
at about 1/4 wing length, simply forked; CuA with two main 
branches, both simple; hind wings essentially the same but 
slightly broader (modified from Prokop et al. 2012).

Type locality and type stratum. Saar-Nahe Basin, Rheinland-
Pfalz, Germany. Early Permian, Rotliegend, Meisenheim 
Formation.

Remark. Concerning type locality and type stratum the same 
applies as above stated for P. germanica.

Material examined. Specimens NHMMZ PE 1995/9642-LS, 
NHMMZ PE 1995/9647-LS, NHMMZ PE 1995/9656-LS, 
NHMMZ PE 2011/5201-LS, NHMMZ PE 2021/5014-LS. 
All from the Niedermoschel black shale, east of Nieder-
moschel at the road to Alsenz (see Poschmann et al. 2021 
for locality data).

Description. Forewing with slightly convex costal margin 
and rounded apex lacking any colouration pattern, i.e. uni-
formly coloured, except for the possible presence of small 
uncoloured spots in the costo-apical margin of some speci-
mens; crossveins may or may not be preserved, judging from 
wings studied here, there can be up to 10 simple crossveins 
in costal area, up to three observed between ScP and RA, up 
to two between RA and RP, and also between RP and MA, 
up to three between MA and MP, two or three between MP 
and CuA1, up to three between CuA2 and CuP. Lengths 
of wings 8.3–9.2 mm, widths 2.6–3.0 mm, length/width 
ratios 2.77–3.31. ScP straight to slightly sigmoidal, api-
cally deflected but reaching costal margin 2.7–3.2 mm from 
wing apex; area between costal margin and ScP moderately 
broad in midwing; R nearly straight, RA and RP separating 

slightly basal to or at middle of wing; RA mostly simple, 
in one case with terminal fork, nearly straight, and ending 
with hook-like termination on anterior margin 1.2–1.5 mm 
from wing apex; RA and RP area irregular widest at about 
midlength; RP bifurcated in distal third of wing, ending 
with two branches just above wing apex; M divided into 
MA and MP about 1,4–1.8 mm basal of separation of RA 
and RP; MA simple, almost straight, ending slightly below 
wing apex; area between RP and MA with few cross-veins; 
MP with basal part weakly sclerotized, bifurcated with the 
two branches ending on posterior wing margin; MP area 
rather narrow; CuA with two basal branches, both simple 
and almost straight; CuP and anal area poorly preserved.

Remarks. This taxon is similar in venation pattern to 
Oborella Kukalová, 1964 and Blania Kukalová, 1964, the 
latter having been synonymized with Oborella by Prokop 
et al. (2012). It differs from other species in these genera, 
and especially from the type species O. matura Kukalová, 
1964 by consistently more slender forewings with RP simply 
forked (versus ending in three or more branches, except in 
Blania rotunda Kukalová, 1964) and simple CuA1 (versus 
forked).

Oborella moschelensis sp. nov.
Figure 6a

Z o o b a n k  L S I D  u r n : l s i d : z o o b a n k .
org:act:D7C50118-1D2D-4BA3-AB08-A7EED22C0B5B.

Etymology. Named after the Moschel, a small creek near 
the type locality.

Holotype. Forewing NHMMZ PE 2022/5001-LS, deposited 
in the Landessammlung für Naturkunde Rheinland-Pfalz at 
the Naturhistorisches Museum Mainz (NHMMZ).

Type locality and type stratum. Saar-Nahe Basin, Rhein-
land-Pfalz, Germany. Early Permian, Rotliegend, Meisen-
heim Formation, Jeckenbach Subformation, Niedermoschel 
black shale, east of Niedermoschel at the road to Alsenz (see 
Poschmann et al. 2021 for locality data).

Diagnosis. Crossveins in forewing costal area simple, short 
and in one row; RP diverging from RA in the basal 1/4 of 
wing length, just distad point of separation between CuA and 
M; MA simple; MP forked; CuA with two main branches, 
CuA1 with four branches, CuA2 simple; forewing uniformly 
coloured except along crossveins.

Description. Well-preserved forewing lacking basal part, 
with almost straight costal margin and rounded apex, pre-
served length 6.9 mm (estimated complete length about 
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Fig. 5  Oborella brauckmanni Prokop et  al., 2012, Niedermoschel 
black shale at Niedermoschel; photographs and explanatory draw-
ings, respectively. a Forewing NHMMZ PE 1995/9647-LS (flipped 
horizontally); b forewing NHMMZ PE 1995/9656-LS; c forewing 

NHMMZ PE 2021/5014-LS; d forewing NHMMZ PE 2011/5201-
LS; e ?hind wing NHMMZ PE 1995/9642-LS (flipped horizontally). 
(Scale bars = 5 mm)
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8 mm), width 3.0 mm; ScP not well-preserved, probably 
ending in C about 2/3 of wing length; R almost straight; RP 
diverging from RA well before 1/4 of wing length; simple 
RA ending at 3/4 of wing length; RP forked two times, end-
ing in three branches on posterior wing margin, posterior-
most branch ending close to wing apex; stems of M and CuA 

fused, M diverging from CuA slightly basad of divergence 
of RP and RA; MA simple, ending below wing apex; MP 
branched slightly before midwing, ending in two branches; 
CuA1 branched, ending in two short forks (four branches) 
on posterior wing margin; CuA2 and probably CuP both 
simple; anal area not preserved; probably more than six 

Fig. 6  Various grylloblattids assigned to genus Oborella, Nieder-
moschel black shale at Niedermoschel; photographs and explana-
tory drawings, respectively. a Oborella moschelensis sp. nov., holo-
type, forewing NHMMZ PE 2022/5001-LS (flipped horizontally); b 
Oborella sp., probably forewing NHMMZ PE 2021/5000-LS (flipped 

horizontally); c Oborella monsjovisensis Poschmann and Nel 2020, 
holotype, forewing NHMMZ PE 2020/5003-LS (flipped horizon-
tally); d ?Oborella sp., complete insect NHMMZ PE 2021/5012-
LS from Rockenhausen, Hopbachtal (flipped horizontally). (Scale 
bars = 5 mm)
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simple crossveins in coastal area, about five crossveins pre-
served between ScP and RA, up to seven between RA and 
RP, forming an irregular network, three between RP2 and 
RP3, six between RP and MA, seven between MA and MP, 
at least one in the MP fork, five between MP and CuA1, at 
least five between CuA1 and CuA2, and at least two between 
CuA2 and CuP; forewing uniformly coloured, except along 
crossveins.

Discussion. The venation pattern in this species is again 
close to Pictoborella and other Oborella species. It differs 
from these taxa in the base of RP just distad the point of sep-
aration of CuA1 from M. It also differs from other Oborella 
(and Blania) species in a straighter RA and resulting space 
between RA and RP showing a constant widening. Further-
more, it differs in its simple MA, except from O. rusticana 
Kukalová, 1964 and O. matura Kukalová, 1964, which share 
this character. Oborella moschelensis sp. nov. differs from 
the latter species in CuA1 ending in four branches (versus 
two or three). It also differs from Pictoborella in the coloura-
tion pattern.

Oborella sp.
Figure 6b

Material. NHMMZ PE 2021/5000-LS, from the Nieder-
moschel black shale, east of Niedermoschel at the road to 
Alsenz (see Poschmann et al. 2021 for locality data).

Remarks. NHMMZ PE 2021/5000-LS is closely approaching 
the size and venation characters described for P. germanica, 
but differs in ScP apparently ending in RA, termination of 
RA being very close to termination of anterior branch of RP, 
and in colouration, restricted to immediate vicinity of veins.

Oborella monsjovisensis Poschmann and Nel, 2020
Figure 6c

Holotype. Forewing NHMMZ PE 2020/5003-LS, deposited 
in the Naturhistorisches Museum Mainz/Landessammlung 
für Naturkunde Rheinland-Pfalz.

Diagnosis. Forewing characters only. 14 crossveins in costal 
area; RA simple, terminating close to wing apex; RP, and 
MP simply forked; MA simple or forked; CuA with two 
main branches, anterior one CuA1 forked and posterior one 
CuA2 simple; M and CuA very close or anastomosed near 
wing base (emended from Poschmann and Nel 2020).

Type horizon and locality. Saar-Nahe Basin, Rheinland-
Pfalz, Germany. Early Permian, Rotliegend, Meisenheim 
Formation, Jeckenbach Subformation, Niedermoschel 

black shale, east of Niedermoschel at the road to Alsenz 
(see Poschmann et al. 2021 for locality data).

Remarks. The species mainly stands apart from the other 
lemmatophorid taxa described herein in the large fore-
wing size approaching a length of 15 mm, a large distance 
between the terminations of ScP and RA, and MA being 
branched (see below).

The supposed Liomopteridae Liomopterites germani-
cus Brauckmann and Willmann, 1990 (regarded as possi-
bly belonging to Liomopterum by Cui et al. 2022) is rather 
similar to Oborella monsjovisensis but lacks the basal part of 
the wing. L. germanicus has more crossveins and its anterior 
branch of RP has a distal fork in contrast to the simple one 
in O. monsjovisensis. However, these two taxa are very simi-
lar and probably belong to the same genus. It is suggested 
here that L. germanicus is possibly a lemmatophorid close 
to Oborella. Nevertheless, the lack of information on the 
potential basal fusion of CuA with M forbids us to exclude 
affinities with the Liomopteridae.

?Oborella sp.
Figure 6d

Material. NHMMZ PE 2021/5012-LS from the Mors-
bacher Hof black shale (informal stratigraphic unit M5 
after Boy et al. 2012), from the Hopbach Valley north of 
Rockenhausen.

Description. An almost complete insect, preserved length 
about 13.5 mm, but with structures difficult to tell apart. 
?Forewing length about 9.8 mm; ScP long, ending in C; 
origin of RP slightly more apical than MA/MP fork; RA 
and RP simply forked; MA simple, MP simply forked; base 
of M probably fused with CuA; CuA1 with three branches; 
CuA2 simple. Head probably prognathous; legs strong; hind 
leg tarsus probably with five segments.

Remarks. Wing venation largely agrees with Pictoborella 
and Oborella monsjovisensis. The shorter wing, longer ScP, 
forked RA, and simple MA more readily agree with Pic-
toborella. But prognathous head and strongly built tarsus 
differ from P. clara (cf., Cui et al. 2022: Fig. 2) and from P. 
germanica (specimen NHMMZ PE 2022/5002-LS; Fig. 7). 
However, this specimen is left here in open nomenclature 
as ?Oborella sp.

Genus Artinska Sellards, 1909

Type species. Artinska clara Sellards, 1909; early Permian 
(Artinskian) of Kansas/USA.
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Diagnosis. Forewing characters only. Forewing broad, cos-
tal margin arched and apex rounded; ScP terminating well 
beyond middle of wing; R and RA straight as far as pter-
ostigmal region, where there is a slight curvature; RP aris-
ing proximad middle of wing, with at least one deep fork 
and occasionally a small fork on one of the branches; M 
free from R at base; MA usually arising slightly proximad 
origin of RP, either free from RP or coalesced with it, and 
being either simple, forked, or three-branched; MP either 
simple, two-branched, or three-branched; CuA with char-
acteristic form in family, with from two to four branches; 
CuP unbranched and weakly formed; anal veins present, 
both very variable in form (modified from Carpenter 1935).

Artinska glanensis sp. nov.
Figures 8, 9

Z o o b a n k  L S I D  u r n : l s i d : z o o b a n k .
org:act:4D0E0E7F-864A-46B1-86D6-F6F147E4409F.

1999 Artinska sp.–Hörnschemeyer: 58, fig. 4
2007 Artinska sp.–Brauckmann: 182, fig. 8

Etymology. Named after the Glan, a creek west of the type 
region.

Holotype. NHMMZ PE 2018/5001-LS, deposited in the 
Landessammlung für Naturkunde Rheinland-Pfalz at the 
Naturhistorisches Museum Mainz (NHMMZ).

Paratypes. NHMMZ PE 2021/5011-LS, and NHMMZ PE 
2022/5000-LS, topo- and stratotypic.

Type locality and type stratum. Saar-Nahe Basin, Rheinland-
Pfalz, Germany. Early Permian, Rotliegend, Meisenheim 

Fig. 7  Pictoborella germanica (Prokop et al., 2012), Niedermoschel black shale of Niedermoschel. Almost complete, but poorly preserved spec-
imen, NHMMZ PE 2022/5002-LS, photograph and explanatory drawing, respectively. (Scale bars = 5 mm)
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Formation, Jeckenbach Subformation, Niedermoschel 
black shale, east of Niedermoschel at the road to Alsenz 
(see Poschmann et al. 2021 for locality data).

Diagnosis. Forewing rather small, length between 7.7 and 
8.1 mm; fork of R into RA and RP distinctly distad first fork 
of M; RA simple, very weakly S-shaped; RP branched, with 
apex anteriad wing apex; RP and MA well separated; ScP 
elongate, reaching distal third of wing.

Description. Forewing with slightly convex coastal margin 
and rounded apex, no obvious colouration pattern preserved; 
crossveins in coastal area poorly preserved or almost lack-
ing, up to about seven simple crossveins were observed 
between ScP and RA, six between RA and RP, eight between 
RP and MA, four between MA and MP, six between MP and 
CuA1, four between CuA1 and CuA2, and seven between 

CuA2 and CuP. Lengths of wings 7.7–8.1 mm, widths 2.8–
3.0 mm, length/width ratios 2.70–2.75. ScP almost straight, 
terminating in costal margin 2.1–2.4 mm from wing apex; 
area between costal margin and ScP approximately as broad 
as area between ScP and R; R slightly sigmoidal, RA and RP 
separating just about one third of wing length; RA simple, 
slightly sigmoidal, termination slightly bent towards RP, 
ending on anterior margin 0.7–1.0 mm from wing apex; RA 
and RP area irregular, widest at about apical third of wing; 
RP bifurcating at about apical third of wing, ending with 
two branches above wing apex; M divided into MA and MP 
well basal of separation of RA and RP 1.8–2.1 mm from 
wing base; MA simple or forked apical to branching of RP, 
almost straight, ending near wing apex; MP with basal part 
weakly sclerotized, bifurcated clearly apical to bifurcation 
of CuA1, with two branches ending on posterior wing mar-
gin; MP area rather narrow; CuA with two basal branches, 

Fig. 8  Artinska glanensis sp. nov., Niedermoschel black shale at 
Niedermoschel, Holotype specimen NHMMZ PE 2018/5001-LS; 
photographs and explanatory drawings, respectively. a Left forewing 
(flipped horizontally); b almost complete insect fossil; c poorly pre-

served head and anterior thoracal region including basal part of right 
antenna (An); d explanatory drawing showing left and right forewing. 
(Scale bars = 5 mm (a, b, and d), 1 mm (c))
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CuA1 branched one or two times; CuA2 simple and almost 
straight; bases of M and CuA1 separated, connected by a 
crossvein, perhaps with very short anastomosis in NHMMZ 
PE 2018/5001-LS; CuP straight, simple or possibly forked in 
NHMMZ PE 2018/5001-LS; PCu simple; anal area poorly 
preserved.

Discussion. This new fossil falls in the Lemmatophoridae 
(sensu Storozhenko 1998) because it has the diagnostic 
characters of the family: forewing small or medium in size, 
narrow, covered with hairs (unknown for this fossil), mem-
branous, with a rounded apex. ScP ending into C at apex 
or in apical third of wing; costal area narrow, crossed by 
simple straight branches of ScP; R simple; RP branching 
off R in basal third or in middle of wing, simple or with 
two branches; radial area moderately widened; M divided 
into MA and MR just proximal or distal to base of RP; MA 
simple or with a fork, often forming an anastomosis with 

RP; MP with 2–3 branches, desclerotized in middle; CuA 
divided into branching CuA1 and simple CuA2; anastomo-
sis between M and CuA bases quite often expressed; CuP 
simple. Anal area narrow; A1 and A2 simple; all crossveins 
simple, straight, sparse (after Storozhenko 1998, translated 
from Russian). The moderately elongate wing supports an 
attribution to the Lemmatophorinae. The base of RP situated 
in basal third of the wing, the narrow costal area, and the 
forked RP make it fall in the genus Artinska (Storozhenko 
1998).

Three species of Artinska were described from the Artin-
skian Wellington Formation of North America. A. sellardsi 
Tillyard, 1928 is larger (forewing length 10.5–12 mm) than 
Artinska glanensis sp. nov. and has the first fork of R at 
approximately the same position as the first fork of M in 
relation to wing length. This also applies to A. ovata Sell-
ards. 1909, which additionally has RA much more strongly 
S-shaped than A. glanensis sp. nov. (cf. Tillyard 1928; 

Fig. 9  Artinska glanensis sp. nov., Niedermoschel black shale at Nie-
dermoschel; photographs and explanatory drawings, respectively. a 
Paratype, forewing part NHMMZ PE 2021/5011-LSa (flipped hori-

zontally); b paratype, forewing counterpart NHMMZ PE 2021/5011-
LSb; c paratype, part of forewing NHMMZ PE 2022/5000-LS. (Scale 
bars = 5 mm)
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Carpenter 1935; Beckemeyer 2009). A. clara Sellards, 1909 
is larger (forewing length 8.5–11.5 mm) than the new spe-
cies and its RP terminates in a more posterior position near 
the wing apex (Tillyard 1928; Carpenter 1935). A. larisae 
Novokshonov, 1999 from the Kungurian of Tshekarda again 
has RA much more strongly S-shaped than A. glanensis sp. 
nov., and a conspicuous ‘junction’ of RP and MA, but the 
latter may be an individual aberration (Novokshonov 1999). 
Artinska infigurabilis Aristov, 2004 from the same locality 
has a relatively short ScP just reaching the second half of the 
forewing and CuA1 is simple or bifurcating. Artinska sojan-
ensis Aristov, 2009 from the Kazanian of Sojana/Russia is 
larger (forewing length 8.5–11.5 mm) and has RA branched 
(Aristov 2009). A. vorkutensis Aristov, 2005 in Rasnitsyn 
et al. (2005) from the mid- to late Permian Inta Formation 
of the Pechora Basin has RA much more strongly S-shaped 
and RP unbranched (Rasnitsyn et al. 2005).

Family Liomopteridae Sellards, 1909

Genus and species inc. sed.
Figure 10

Material. Forewing NHMMZ PE 2021/5013-LS from the 
Niedermoschel black shale, east of Niedermoschel at the 
road to Alsenz (see Poschmann et al. 2021 for locality data).

Description. Forewing with slightly convex costal margin. 
Preserved part of wing about 17.6 mm long and 5.3 mm 
wide. Costal area narrow, with about seven crossveins vis-
ible, many more certainly present distally but not clearly 
preserved. ScP long, ending on C in apical fourth of wing. 
Area between ScP and R about as wide as costal area, with 
undetermined number of crossveins. RA ending near wing 
apex. RP diverging from RA at about one fourth of wing; 
RA-RP area widest at about apical fourth of wing, near api-
cal fork of RP. The unusual venation pattern in cubital area 
may be an aberrant feature due to secondary fusions of veins.

Remarks. Despite its incompleteness, a tentative attribution 
of this forewing to the Liomopteridae is supported by the 
following diagnostic characters (Storozhenko 1998, trans-
lated from Russian): forewing rather small, medium size, 
hairless, membranous, without pattern or light, with large 
dark spots and stripes; with a broadly or narrowly rounded 
apex; ScP ending into C at apex or in apical half of wing; 
costal area narrow, crossed by simple straight crossveins; 
RA simple; RP branching off R in basal third of wing, with 
two branches, directed towards wing apex; radial area mod-
erately widened; M divides into MA and MP, slightly proxi-
mal to base of RP; MA with 2–3 branches; no anastomosis 
between M and CuA. Unfortunately, this wing lacks too 
many characters to be attributed to a precise genus.

Conclusion

The Lower Permian Meisenheim Formation (Asselian 
to possibly early Sakmarian) hitherto yielded about 40 
described insect species from 11 different orders (Table 1). 
These originate from sediments of intramontane lakes, and 
especially from lake phases showing a deltaic influence. A 
slight contact metamorphism of the host sediment strongly 
facilitates the detection of insect fossils and is an additional 
factor contributing to the rich insect record of some locali-
ties, such as Niedermoschel, Mannweiler-Cölln, and Freisen-
Grügelborn. The relative abundance of higher insect taxa 
of these sites strongly differs from those seen in Pennsylva-
nian (‘Westfalian’ and Gzhelian) deposits of the Saar-Nahe 
Basin (and elsewhere). In the latter, Palaeodictyoptera and 
especially Dictyoptera strongly dominate in terms of both 
taxonomic richness and abundance (see Brauckmann et al. 
2007). In contrast, in insect deposits of the Meisenheim 
Formation Paoliida (Blattinopsidae), Archaeorthoptera, 
and Grylloblattida are remarkably diverse and/or abun-
dant. Acercaria sensu lato are an important component with 
Miomoptera (Palaeomanteidae) being more common than 

Fig. 10  Undetermined Liomopteridae, Niedermoschel, incomplete forewing NHMMZ PE 2021/5013-LS; photograph and explanatory drawing, 
respectively. (Scale bars = 5 mm)
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Table 1  Compilation of insect taxa hitherto recorded from the Meisenheim Formation, Saar-Nahe Basin

Higher taxa Species References

Ephemeroptera
Misthodotidae

Misthodotes stapfi Kinzelbach and Lutz Kinzelbach and Lutz (1984)

Odonatoptera
Meganeuridae

gen. et sp. indet Poschmann et al. (2019)

Palaeodictyoptera Eugereon boeckingi Dohrn (Guthörl 1934; Poschmann and Schindler 2004; Brauck-
mann et al. 2007)Eugereonidae gen. et sp. indet

Blattodea Anthracoblattina lebachensis (Goldenberg) (Schneider 1978, 1982, 1983; Poschmann and Schindler 
2004; Brauckmann et al. 2007)Phyloblattidae Anthracoblattina porrecta (Geinitz)

Phyloblatta flabellata (Germar)
Phyloblatta gigantea Guthörl
Xenoblatta deichmuelleri (Geinitz)
Xenoblatta ornatissima (Deichmüller)
gen. indet. ingberti Handlirsch

Archimylacridae gen. indet. rollei (Deichmüller)
gen. et sp. indet
„Olethroblatta “ minuta Guthörl

?Poroblattinidae Spiloblattina odernheimensis Schneider
Spiloblattinidae Sysciophlebia sp. B sensu Schneider
Glosselytrodea Moscheloptera phantasma Perez-de la Fuente, Nel, 

and Poschmann
Perez-de la Fuente et al. (2022)

Permoberothidae
Paoliida Blattinopsidae Blattinopsis ebersi (Dohrn) (Hörnschemeyer 1999; Hörnschemeyer and Stapf 2001; 

Prokop et al. 2012; Nel and Poschmann 2020, 2021a, 
2021b, 2021c, 2021d; Poschmann and Nel 2020, 2021; 
Poschmann et al. 2021)

Blattinopsis reticulata (Germar)
Blattinopsis seberi Hörnschemeyer and Stapf
Glaphyrophlebia arnulfi Hörnschemeyer and Stapf
Glaphyrophlebia jeckenbachi Hörnschemeyer and 

Stapf
Glaphyrophlebia parvavena Hörnschemeyer and Stapf
Glaphyrophlebia rohwedderi Hörnschemeyer and 

Stapf
Alienus lebachensis (Goldenberg)

Paoliidae Permula lebachensis (Schlechtendal)
Permula simpliciradius (Poschmann and Nel)

Grylloblattodea
Lemmatophoridae

Pictoborella germanica (Prokop, Weiß, Dechambre, 
and Nel)

(Prokop et al. 2012; Poschmann and Nel 2020; Cui et al. 
2022; this study)

Oborella brauckmanni Prokop, Weiß, Dechambre, and 
Nel

Oborella moschelensis sp. nov
Oborella monsjovisensis Poschmann and Nel
Artinska glanensis sp. nov

Liomopteridae gen. et sp. indet
Archaeorthoptera
Oedischiidae

Plesioedischia baentschi Handlirsch (Béthoux and Poschmann 2009; Nel and Poschmann 
2021c, 2021d;

Poschmann et al. 2021; Poschmann et al. 2023)Palatinoedischia elongata Nel and Poschmann
Family inc. sed Nosipteron niedermoschelensis Béthoux and 

Poschmann
Penanoptera manseri Nel and Poschmann
Panorthoptera gen. et sp. indet

Cnemidolestidae Palatinarkemia prokopi Nel and Poschmann
Permelcanidae Saarelcana stapsi Poschmann, Nel, and Raisch
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Dictyoptera, as exemplified by the Niedermoschel assem-
blage (Hörnschemeyer 1999; Poschmann et al. 2021). Thus, 
the composition of the insect assemblages of the Meisen-
heim Formation reveals a decidedly Permian character and 
stands in marked contrast to insect assemblages hitherto 
known from Pennsylvanian sites of the Saar-Nahe Basin. 
This agrees well with general patterns of insect diversity 
changes from the Pennsylvanian to early Permian (cf., e.g., 
Rasnitsyn et al. 2004, 2015).
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