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Abstract

Probnis sauvanyaensis sp. nov., the first representative of the ‘grylloblattodean’ family Probnidae from the Iberian Peninsula, is 
described from the middle to ?upper Permian outcrop of Sauvanyà in the Catalan Pyrenees. The family is otherwise represented by 
two additional species of Probnis from the ?middle Permian of the USA and by a single genus and species from the ?Lower Trias-
sic of Ukraine. As is known from outcrops with rather extreme climates, the family may have survived the global warming of the 
Permian–Triassic crisis. We also describe a roachoid of the family Spiloblattidae from the same outcrop as the second representative 
of this family from the Iberian Peninsula.
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Introduction

The ‘Grylloblattodea’ is a surprising insect group mostly 
represented today by the wingless and large-headed 
Grylloblattidae, commonly known as ice crawlers 
because they are adapted to extreme climatic conditions. 
Even if this group may have emerged from the winged 
‘Grylloblattida’ during the late Carboniferous (Cawood 
et al. 2022), its evolution is poorly understood and its 
current classification remains obscure because its mono-
phyly has not been demonstrated yet. Nevertheless, some 
families of ‘Grylloblattodea’ are well defined, especially 

those with few taxa and obvious unique derived charac-
ters or autapomorphies. This is the case of the Probnidae 
Sellards, 1909, a family well characterized by putative 
synapomorphies, viz., narrow forewings, simple RP, M 
with very few branches, CuA with a long anterior branch, 
posteriorly pectinate and parallel to the posterior margin 
of the wing (Storozhenko 1998). This clade gathers three 
small-sized species: two from the Permian of the USA 
and one from the Triassic of Ukraine (Tillyard 1937; 
Rasnitsyn et al. 2004; Aristov 2005). Thus, the family 
crossed the Permian–Triassic mass extinction event and 
provides interesting information on the survival of these 
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miniaturized forms. Miniaturization is sometimes consid-
ered as a process favoring the survival during crises of 
diversity (Gall 1972; He et al. 2007; Thuy et al. 2022).

Here we describe the first representative of Probnidae 
from the middle–?upper Permian of the Catalan Pyrenees 
(NE Iberian Peninsula), on the basis of a nearly complete 
small forewing found at the Sauvanyà red bed outcrop.

Otherwise, we also describe and discuss the position of 
a roachoid tegmen from the same locality, unfortunately 
too incomplete to be attributed to a precise genus and 
species. These insects are the first ones from the Permian 
of Catalonia, enlarging the distribution of the group in 
this region of Pangaea.

Geological setting

Sauvanyà, a fossil site nearby a village with the same name, 
is included in the generally red bed successions of Permian 
age from the Catalan Pyrenees (NE Iberian Peninsula), in 
the southeastern area of the Pyrenean range. During the late 
Paleozoic and early Mesozoic, the southern Pyrenean area 
was a rift system in a generally strike-slip tectonic setting, 
constituting the so-called Pyrenean Basin (Gisbert 1981; 
Speksnijder 1985; Gretter et al. 2015; Mujal 2017). This 
basin is generally regarded as a semi-graben with west–
east extension, and it contained several depocenters that 
constituted sub-basins within the whole rift system (e.g., 
Speksnijder 1985; Saura and Teixell 2006; Mujal 2017). 
The succession, including the Sauvanyà fossil site, is found 
in the western area of the Cadí sub-basin (Fig. 1), relatively 
close to other Permian as well as Triassic fossil localities 
within the same (Mujal et al. 2016, 2017) and other (De 
Jaime-Soguero et al. 2023) sub-basins.

The red bed succession of Sauvanyà corresponds 
to the depositional unit (sensu Gisbert 1981) known as 
the Upper Red Unit (URU), and more specifically, to its 
upper portion (upper URU), as described by Mujal et 
al. (2017). The geological succession stratigraphically 
below that of Sauvanyà corresponds to the lower URU, 
characterized by reddish-brownish floodplain mudstones 
with occasional fine-grained sandstones with erosive 
bases corresponding to relatively small fluvial channel 
deposits. The topmost part (ca. 2–3 m thick) of the lower 
URU consists of the same mudstones with large (5 to 20 
cm in diameter) septariform nodules, clearly delimiting 
the boundary between the two subunits of the URU (e.g., 
Mujal et al. 2017). The upper URU is overlain by the 
Buntsandstein facies unit, which is of Triassic age and in 
the area is in angular unconformity with the Permian unit 
(Fig. 1B, C). The lowermost part of the Buntsandstein is 
composed of conglomerates composed of well-rounded, 
quartz-dominated pebbles with a matrix of red sandstones, 
generally corresponding to braided fluvial deposits; these 
are succeeded by fluvial red sandstones.

The sedimentary deposits of the upper URU at 
Sauvanyà consist of relatively thick (ca. 60–100 cm 
thick) and massive reddish mudstones cyclically 

alternating with intervals composed of thin layers (2–5 
cm thick) of greyish-bluish very fine-grained carbonate 
sandstones (Fig. 1C, D). These intervals usually contain 
multiple layers (variable in number, generally from one 
to ten layers) with the same reddish mudstones separating 
each layer (Fig. 1D), which are usually finely laminated 
(with either parallel or cross lamination) and display 
prominent desiccation cracks on their top surfaces. Such 
cyclic succession has been described in detail in nearby 
areas by Gisbert (1981), Speksnijder (1985), Gretter et al. 
(2015), and Mujal et al. (2017). The area of Sauvanyà is 
affected by multiple small-scale normal faults, hampering 
a detailed measurement of the thickness of the whole 
succession. Nevertheless, considering the different 
successions measured in detail in surrounding outcrops 
(Gisbert 1981; Speksnijder 1985; Mujal et al. 2017), the 
upper URU at Sauvanyà is ca. 80–100 m thick.

The greyish-bluish carbonate sandstone layers contain 
all fossils so far identified in the area, whereas the reddish 
mudstones are apparently barren. Besides the insects 
reported in this work, which are found in the mid-upper 
portion of the sedimentary unit, within the whole succession 
in the Sauvanyà area, these layers contain sparse indeter-
minate tetrapod footprints (identified only on one layer), 
plant debris, vertical cylindrical invertebrate burrows, and 
casts of potential bivalves (the latter accumulated at the 
bottom of incised micro-channel deposits or rills).

Generally, the cyclical alternation of lithologies, 
together with the localized (and limited) presence of 
fossils, as well as the mud cracks on the thin layers, indi-
cates a strong seasonality (although generally semi-arid 
to arid conditions) within an ephemeral lacustrine setting. 
This paleoenvironmental interpretation agrees with that 
from other successions within the Pyrenean Basin (Gisbert 
1985; Gretter et al. 2015; Mujal et al. 2017; De Jaime-
Soguero et al. 2023). The age of the upper URU at the 
Sauvanyà area still has some degree of uncertainty, consid-
ering that this unit is probably diachronous throughout the 
whole Pyrenean Basin (e.g., De Jaime-Soguero et al. 2023; 
see also Speksnijder 1985), but the unit likely corresponds 
to the middle Permian (Guadalupian), even if a Lopingian 
age cannot be completely ruled out.

Materials and methods

The holotype of the new species of Probnidae and 
the roachoid were collected by first author RG and 
the team during 2019 fieldwork. The field campaign 
was performed with the legal permits issued by the 
Departament de Cultura of the Generalitat de Catalunya 
(Catalan Government) and the Serra del Cadí-Moixeró 
Natural Park. The photographs were taken with a Nikon 
Z7II camera attached to a Nikon SMZ25 stereomicro-
scope. Photographs were exported in NEF format and 
processed using Nikon NX Studio and DXO Lab 8 soft-
ware. Imaging was realized in the Biophotonics 2D/3D 
Lab of the ISYEB institute.
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Wing venation terminology follows the scheme of 
Schubnel et al. (2020) and Schubnel (2021), based on 
basivenale bullae from which the main vein emerges, 
rather than Li et al. (2018), who erroneously based 
their study on wing tracheation. Wing venation 

nomenclature: C costal vein; CuA1 anterior-most 
branch of cubitus anterior; CuA2 posterior-most branch 
of CuA; CuP+PCu cubitus posterior plus poscubitus; 
M median vein; RA radius anterior; RP radius poste-
rior; ScP subcostal posterior.

Figure 1. Geological setting. A. Location in Europe and regional geology of the Pyrenees, with study area (Sauvanyà) marked with a 
white rectangle; Pyrenean map modified from Vergés (1993); B. Geological map of the study area; modified from Mujal et al. (2017) 
(original map updated from Gisbert, 1981); C. Panoramic view of the outcrops of the upper Upper Red Unit in Sauvanyà; the hilltop 
on the left side of the photograph corresponds to the Buntsandstein deposits; D. Detail of an interval composed of multiple thin, very 
fine-grained layers; note the thickened lowermost layer at the left of the photograph, corresponding to a small channel deposit (rill).
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Institutional abbreviations

IPS, Institut Català de Paleontologia Miquel Crusafont 
(formerly Institut de Paleontologia de Sabadell), Sabadell, 
Catalonia, Spain.

Systematic paleontology

Class INSECTA Linnæus, 1758
‘Order’ ‘GRYLLOBLATTODEA’ Brues & Melander, 
1932 (sensu Storozhenko 1998)
Family PROBNIDAE Sellards, 1909

Included genera. Probnis Sellards, 1909 (Permian of 
North America and Spain), Triassoprobnis Aristov, 2005 
(Late Triassic of Ukraine).

Genus Probnis Sellards, 1909

Type species. Probnis speciosa Sellards, 1909 (Permian 
of Kansas and Oklahoma).

Other species. Probnis fossor Aristov in Rasnitsyn et al. 
(2004) (Permian of New Mexico), Probnis sauvanyaensis 
sp. nov. (Permian of Spain, Guadalupian–?Lopingian).

Probnis sauvanyaensis sp. nov.
https://zoobank.org/5A6BC604-1BBE-4D4E-BB5D-39365B02B99C
Fig. 2

Material. Holotype IPS125664 (part and counterpart of a 
nearly complete forewing), stored at the Institut Català de 
Paleontologia Miquel Crusafont, Sabadell, Catalonia, Spain.

Etymology. Named after the type locality, Sauvanyà.
Age and outcrop. Guadalupian–?Lopingian, upper 

Upper Red Unit. Sauvanyà, Catalonia, Spain.
Diagnosis. A narrow area between RA and RP; base of 

RP basal of mid-wing level, area covered by CuA1 rather 
broad, broader than that of M; CuA1 branched far from its 
base; comb of branches of CuA1 not reaching wing apex.

Description. Forewing small, 5.7 mm long, 1.1 mm 
wide; no trace of coloration preserved; area between 
C and ScP very narrow, 0.2 mm wide; ScP simple, 
3.7 mm long, closely parallel to R; R straight, with 
RP simple, branching at ca. 2.5 mm from wing base, 
nearly at level of mid-wing, closely parallel to RA; 
convex RA simple; neutral M basally separated from R 
and distally from RP, with two long branches; Cu sepa-
rating into CuA and CuP; CuA basally separated into 
a straight and simple CuA2 and a curved and distally 
straight CuA1, distally parallel with posterior margin 
of wing and pectinate into a series of parallel branches, 
and well separated from M; area between CuA and 
CuP very narrow; CuP+PCu nearly straight; parallel 
to CuA2, reaching level of mid-wing; area between 
CuP+PCu and posterior wing margin narrow and elon-
gate with one curved anal vein; no crossvein visible.

Remarks. The shape of the cubito-anal area, ScP and 
radial vein, and the weak corrugation of the veins indicate 
that it is a neopteran forewing. Affinities with the Acercaria 
or the Archaeorthoptera are excluded because of the 
common stem of CuA with CuP in the new fossil. Affinities 
with Holometabola are unlikely because of the absence of 
crossveins in the costal area and of specialized cells in the 
cubito-anal area. Affinities with the Dictyoptera are excluded 
because of the nearly straight and weakly concave CuP. The 
Paoliida would be excluded because the area between CuA 
and CuP is very narrow and there are no particular anterior 
branches of CuA. The remaining option is an attribution to 
the poorly defined group ‘Grylloblattodea,’ which means 
little, as the monophylies of this set of taxa and of the fami-
lies inside are still not demonstrated.

Within the ‘Grylloblattodea,’ the new fossil fits well with 
the Permian genus Probnis (Probnidae), sharing a small and 
narrow forewing, a simple and long ScP, a narrow costal area, 
a simple RP closely parallel to RA, a narrow median area, 
no reticulation in the wing membrane, and a CuA basally 
separated from M and distally parallel with posterior margin 
of wing and pectinate into a series of parallel branches. The 
Tillyardembiidae Zalessky, 1938, Phenopteridae Carpenter, 
1950, and Aliculidae Storozhenko, 1997 also have a long 
distal part of CuA parallel to posterior margin of wing 
but differ from the new fossil in the presence of broader 
areas between RP, M, and CuA (Storozhenko 1998). The 
Protembiidae Tillyard, 1937 (Protembia Tillyard, 1937) 
also have a distal part of CuA parallel to posterior margin 
of wing, but it is shorter than in the new fossil, and they 
have a vein M with more branches (Carpenter 1950; 
Storozhenko 1998). Note that Tillyard (1937) also added the 
genus Telactinopteryx Tillyard, 1937, in the Probnidae, but 
Carpenter (1950) put it in synonymy with Protembia.
Probnis speciosa shares with the new fossil a narrow 

area between RA and RP but differs from the new fossil in 
the base of RP basad mid-wing level and the narrower area 
covered by CuA1, even if this structure is highly variable in 
P. speciosa (see Tillyard 1937: fig. 1). Probnis fossor has a 
broader area between RA and RP than in the new fossil, a 
base of RP in a more basal position than in the new fossil, 
and a rather broad area covered by CuA1. The forewings of 
the Probnis speciosa and P. fossor are longer than that of the 
new fossil (10 to 14 mm long vs. 5.7 mm) (Tillyard 1937; 
Rasnitsyn et al. 2004). The Triassic Triassoprobnis humilis 
Aristov 2005 has CuA1 branched more proximally, and the 
comb of branches of CuA1 almost reaching the wing apex, 
unlike in the new fossil and Probnis (Aristov 2005).

Superorder ‘HOLOPANDICTYOPTERA Kluge, 2010’ 
(= total group of extant Dictyoptera Leach, 1815)

Plesiomorphon EOBLATTODEA Laurentiaux 1959, 
(sensu Li 2019)

Remarks. Kluge (2010, p. 32) defined Holopandictyoptera 
as follows: “HOLOPANDICTYOPTERA taxon nov. for 
the Pandictyoptera s.l. (including Palaeoblattariae with 

https://zoobank.org/5A6BC604-1BBE-4D4E-BB5D-39365B02B99C
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their long ovipositor and no outer genital chamber) and 
CRYPTOVIPOSITORIA taxon nov. for the Pandictyoptera 
s.str., with ovipositor reduced and hidden (completely or 
partly) in the outer genital chamber formed by the enlarged 
abdominal sternum 7. Thus, the name Dictyoptera and its 
monosemantic circumscriptional synonyms Panisoptera, 
Blattopteroidea, and Isopteria are non-monosemantic 
circumscriptional synonyms of Holopandictyoptera 
and Cryptovipositoria. Holopandictyoptera and 
Cryptovipositoria.” Here, we consider that the Paleozoic 
roachoids belong to the stem group of the extant Dictyoptera 
(Blattodea and Mantodea) because they share at least one 
unique synapomorphy in the strongly concave and curved 
forewing vein CuP (Prokop et al. 2014).

Family SPILOBLATTINIDAE Handlirsch, 1906

Genus and species undetermined
Fig. 3

Material. Specimen IPS125659 (part and counterpart of 
the distal two-thirds of a forewing), stored at the Institut 
Català de Paleontologia Miquel Crusafont, Sabadell, 
Catalonia, Spain.

Age and outcrop. Guadalupian–?Lopingian, upper 
Upper Red Unit. Sauvanyà, Catalonia, Spain.

Description. An incomplete tegmen, preserved part 
12.5 mm long, 4.2 mm wide, with faint traces of color-
ation; area between C and RP 1.5 mm wide; area between 
R/RP and M/MA 0.3 mm wide; area between M/MP and 
CuA 0.4 mm wide; median area wider than that of RP; 
area of CuA slightly narrower than median area; RP regu-
larly anteriorly pectinate; MA forked nearly at mid-wing 
level; MP regularly anteriorly pectinate, some of its 
branches forked again, reaching wing apex; CuA with 
a faint anterior branch, otherwise posteriorly pectinate, 
with all branches simple except the forked penultimate 
one; R, M, and CuA weakly sigmoidal; CuP(+PCu) regu-
larly curved; seven simple and curved veins in anal area, 
parallel to CuP(+PCu).

Remarks. Although incompletely preserved, this 
roachoid tegmen could fall in one of the three fami-
lies Phylloblattidae Schneider, 1983, Spiloblattinidae 
Handlirsch, 1906, or Subioblattinidae Schneider, 1983, 
because of the anteriorly and regularly pectinate RP and 
M (see Schneider 1983). The Subioblattinidae are charac-
terized by sigmoidal main vein stems of R, M, and CuA, 
and often undulating branches of main veins (Papier 
and Nel 2001; Hinkelman 2022). The new fossil has a 
vein M that is rather sigmoidal, but it is not the case for 
veins R and CuA. Secondarily, the Subioblattinidae are 
currently known by Triassic taxa, but this is not a real 
argument against the presence of a taxon of this family 

Figure 2. Probnis sauvanyaensis sp. nov., holotype IPS125664. Forewing photographs. A, Part. B, Counterpart. Scale bars: 1 mm.
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in the Permian. Schneider et al. (2021: 268) proposed 
an emended diagnosis for the Spiloblattinidae, sepa-
rating this family from the Phylloblattidae as follows: the 
Spiloblattinidae have a ‘phyloblattid-like wing venation 
pattern but with a much lower number of veins and with 
extended fields between the main veins [present in the 
fossil]. Subcostal field strip-like. ScP pectinate, branches 
end inclined at the anterior wing margin [unknown in the 
fossil]. R sigmoidal, often with distinct RA [unknown in 
the fossil]. R branches terminate at anterior wing margin 
[present in the fossil]. M sigmoidal, multiple-forked 
[present in the fossil], often with distinct MA; M branches 
covering an area extending from the wing tip to the tran-
sition between the wing tip and posterior wing margin 
[present in the fossil]. CuA long sigmoidal [present in the 
fossil]. First, CuA sigmoidal [present in the fossil]. CuA 
twigs arise by branching from CuA stem and are rarely 
forked; all further branches arise by furcation [present 
in the fossil]. CuP(+PCu) regularly bent [present in the 
fossil]. Anal field with regularly spaced and bent anal 
veins [present in the fossil]. Thus, the new fossil fits well 
with this diagnosis for the Spiloblattinidae.

Nevertheless, the current diagnosis of the Compsoblattidae 
(unique genus Compsoblatta Schlechtendal in Handlirsch, 

1906–1908) (after Belahmira et al. 2019: 962) is nearly 
the same as that of the Spiloblattinidae, with the following 
differences: ‘The general venation pattern is similar to that 
of Phyloblatta, but in contrast to this genus, the cross-ve-
nation in the basal three-quarters of the wings consists of 
seams formed by crossvein bases along the main veins and 
their branches; the remaining wing surface shows a deli-
cate irregularly reticulated cross-venation. In contrast to 
the spiloblattinids, which show similar crossvein seams, 
the areas between the main veins are not distinctly broad-
ened, and the venation is generally denser in compsoblattids. 
These differences are so faint that they would hardly justify 
a genus separation among modern Blattodea and certainly 
not a separation between families. In the new fossil, the area 
covered by the vein RP seems to be less extended distally 
than in Compsoblatta (see Schneider 1983: pl. 3, fig. 7). 
Also, the area between RP and M is broader in the new fossil 
than in Compsoblatta.

Schneider et al. (2021) added that the ‘most diagnostic 
[character of the Spiloblattinidae] is a fenestrate color 
pattern consisting of pale areas of various extent between 
the main veins and their branches.’ But Compsoblatta also 
shows such a fenestrate pattern of coloration. Also, it is 
quite uncertain to base the diagnosis of a roachoid family 

Figure 3. Spiloblattinidae, genus and species undetermined, specimen IPS125659. Forewing photographs. A, Part; B, Counterpart, 
mirrored. Scale bars: 1 mm.
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on such pattern of coloration because similar patterns of 
coloration are present in some extant taxa of the family 
Ectobiidae but clearly not all of them (see discussion in 
Nel et al. 2022). There is no clear pattern of coloration 
preserved in the new fossil.

On the basis of the venation, we tentatively attri-
bute the new fossil to the Spiloblattinidae rather than 
Compsoblattidae. The Spiloblattinidae sensu Schneider et 
al.’s (2021) point of view currently comprises the genera 
Spiloblattina Scudder, 1885, Syscioblatta Handlirsch, 
1906, Kinklidoblatta Handlirsch, 1906, Sysciophlebia 
Handlirsch, 1906, and Kinneyblatta Schneider et al. 2021. 
Nel et al. (2022) and Garrouste et al. (2025) compared the 
diagnoses of these genera and indicated that the differ-
ences are very faint, mainly based on the color patterns. 
As these are unavailable in the new fossil, it is not possible 
to attribute it to a precise genus.

Discussion and conclusion

With occurrences in the Permian of the USA and Spain, 
the genus Probnis is recorded in outcrops near the 
paleo-equatorial zone in the eastern and western margins 
of central Pangea, under arid and warm paleoclimates; 
Ukraine was also under a dry and warm climate during 
the Triassic (see the PALEOMAP Project site at http://
www.scotese.com/climate.htm). Thus, being prob-
ably adapted to rather extreme climates and thanks 
to their small sizes compared to the other Permian 
Grylloblattodea, the family was able to survive the global 
warming of the Permian–Triassic crisis (Chen et al. 2022; 
Gliwa et al. 2023). Unfortunately, nothing is known about 
the biology of these insects. It is not surprising to find a 
Spiloblattinidae in the Permian of the Iberian Peninsula, 
as Nel et al. (2022) already described one from the upper 
Carboniferous in its northwestern region. Numerous 
Permian representatives of this family are already known 
in other countries.

These new fossil insects are the first ones from the 
Permian of the Iberian Peninsula. They are attributed to 
Grylloblattodea and Dictyoptera and therefore enlarge the 
distribution of these groups in time and space. They also 
contribute to our knowledge of the rich Permian faunal 
assemblage of the Catalan Pyrenees, which is already 
known by scarce vertebrate bones and more abundant 
ichnofossils (e.g., Fortuny et al. 2011; Mujal et al. 2016, 
2017; De Jaime-Soguero et al. 2023).
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