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1. Lithostratigraphic succession 

The proximal part of the Namur-Dinant Basin exposes the end of the Famennian 

regressive succession characterized by floodplain environments. Lower Famennian marine 

facies are overlain by the Bois-des-Mouches Formation. The latter records the transition from 

grey to green bioturbated marine siltstone and sandstone to meter-thick beds of red partly 

arkosic sandstones. They progressively pass to "channels-paleosoils complexes" of alternating 

red and green sandstones, siltstones, shales and palaeosoils including centimeter-thick layers 

of yellowish sandy dolomite (Supplementary Fig. 1). 

Strud exposes the latter "palaeosoils-channels complexes". The main channel is 1.4 m-

thick and begins with a conglometratic sandy dolomite containing reworked remains of plant 

(large trunks and fragmented Rhacophyton ferns) and fish bones beds. These beds are 

interpreted as lag deposits in the point-bar of the channel. It reworks material from the 

floodplain. Overlying beds conform to a fining-upward succession of arkosic micaceous 

sandstones, green siltstones and shales. 

The dark-gray siltstone where Strudiella devonica was found corresponds to one of the 

last channel-filling phases and is topping a 1.4 m-thick fining-upward point-bar deposit. It 

yielded a diverse association transported from various part of the floodplain or even from 

upstream environments. This layer is covered by slowly accumulated floodplain green to 

black shales and siltstones becoming red up-section. They witness of seasonally dried and 

flooded freshwater ponds. Finally the channel is topped by mud-cracks followed by several 

meters of red micaceous sandstones. 

2. Conditions of fossilisation 
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Field work was conducted in Strud locality each year since 2004, but only one insect 

specimen was discovered. The poor preservation of the type specimen compared to the other, 

aquatic, arthropods of the same rocks suggests that this insect has begun to decompose before 

being buried and fossilized. The type of preservation of this fossil (two-dimensional 

compression with median abdominal structures elevated due to natural filling of the gut) also 

frequently occurs in fossil Notostraca from the same outcrop (G.C. pers. obs.). 

The presence of numerous aquatic arthropods including carnivorous to detritivorous 

Notostraca in the same level could explain the rarity of the terrestrial arthropods, as these 

Crustacea usually eat all the body structures of the animals falling in the freshwater they infest 

(Supplementary Fig. 2). A similar situation occurs in the Middle Permian levels of Lodève, 

southern France, in which the Notostraca are very frequent and where the body structures of 

terrestrial insects are very rare and fragmentary (A.N. pers. obs.). On the contrary wings are 

generally well preserved in such environments because they are hardly edible by these 

animals. Comparatively, the absence of wings in the outcrop of Strud suggests that the insects 

had not yet developed wings or that the Pterygota were very rare at that time. 

Complement of description of Strudiella devonica gen. et sp. nov. 

The gross tongue-like body shape of Strudiella is reminiscent of that of Zygentoma. A 

shadow of brown organic matter is present surrounding the thorax and abdomen, and of 

uncertain origin but is likely to be matter expelled from the thorax and abdomen during 

taphonomic processes. Head 1.9 mm long, 1.5 mm wide, clearly distinct from the segments 

posterior to it; only the left mandible is clearly visible on the negative imprint, while the 

curved outer margin of right mandible is visible on the positive imprint; mandibles rather 

large compared to the size of the head, 0.65 mm long, 0.55 mm wide at base, with a curved 

outer margin and a masticatory margin with three incisive teeth and 7-8 molar teeth without 
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empty interval between these two groups of teeth; the mandible appears prognathous but this 

situation could be due to taphonomic deformation of originally orthognathous mandibles, as 

happens in compressions of fossil Odonata (A.N. pers. obs.); also the mandibular condyles not 

being visible is a very frequent situation for fossil hexapods; other mouthparts structures 

(maxillae, labium, etc.) are certainly present but in fragmentary state, partly covering the 

mandibles, so that the mandibles are less clearly visible in the combined picture of print and 

counterprint than the left mandible present on the counterpart (compare Fig. 3b with 

Supplementary Fig. 3). The Supplementary fig. 3 renders the symmetry of the contour of the 

two jaws, but hides the teeth of the mandibles; a pair of three- (at least) segmented elongate 

palps, not in connection with the head, first palpomere 0.35 mm long, second 0.60 mm long, 

third 0.50 mm long. These palps probably correspond to the maxillary set because of their 

great size, the labial palps being generally shorter and hidden by the mandibles in dorsal view 

in insects; a dark, rounded sclerite covering the median part of the mandibular bases and 

corresponding to a clypeus + labrum, 0.40 mm long; a pair of elongate uniramous antennae, 

also not in connection with the head, with about 12 visible segments, segments one to three 

regularly reducing in length from proximal to distal; scape 0.50 mm long, 0.30 mm wide, 

pedicel 0.55 mm long, 0.20 mm wide, more distal segments 0.10 mm wide, narrower than 

scape and pedicel, all of similar size but very poorly preserved; two broad elliptical dark 

zones in the postero-lateral parts of head, corresponding to large compound eyes, 0.90 mm 

long, 0.70 mm wide; no ocelli visible; three thoracic segments posterior to head forming a 

‘compact block’ separated from head by a narrowed collar, distance between head and 

abdomen circa 3.0 mm long, circa 3.8 mm wide, a rounded structure covering posterior half of 

head, visible on the part and partly on the counterpart, corresponds to an expanded pronotum; 

five visible uniramous legs plus remnants of the sixth, poorly preserved: at least a long 

segment (femur 2.05 mm long, 0.15 mm wide), a slightly shorter one (tibia 1.95 mm long, 
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0.15 mm wide), and fragments of what could correspond to tarsi; coxae and trochanters not 

visible due to the poor preservation of basal parts of legs; no trace of wings or wing insertions 

on thorax (the latter not definitively absent but not at all discernible as preserved rendering 

conclusive presence versus absence impossible to ascertain with present specimen); abdomen 

5.0 mm long, 1.5 mm wide in widest part (median part 0.9 mm wide, lateral parts both 0.4 

mm wide), without any appendages on abdominal segments and at apex; a median 

longitudinal relief probably corresponding to digestive contents, showing also the subdivision 

into 10 parts corresponding to the segments, plus an enigmatic rounded apical structure partly 

separated from main part of the abdomen, with a relief similar to those of the median parts of 

preceding segments but no distinct structure. This structure fits well with extruded matter 

from the abdomen during the taphonomic process. The poor state of preservation of the apex 

of the abdomen could explain the lack of apical abdominal appendages (cerci), present in 

Zygentoma and basal Pterygota. Nevertheless, these structures are also reduced in some 

extant species of Zygentoma. A definitive conclusion regarding the presence or absence of 

these structures cannot be made from the present specimen. 

Comparison with the Notostraca from Strud locality 

The Crustacea from Strud comprise Malacostraca, Notostraca, Conchostraca, and Anostraca 

(see Supplementary Fig. 2). Malacostraca have abdominal leglets, unlike Strudiella.

Conchostraca have a bivalve carapace and nothing corresponding to the mandibles, antennae, 

legs, and abdomen of Strudiella. The Anostraca and the Notostraca have apical abdominal 

segments without leglets. Confusion with Anostraca is unlikely because they are distinctly 

smaller than Strudiella, and have a very different head with concealed mandibles, very short 

antennae, and numerous broad, phyllopod-like, and biramous legs. Notostracan branchiopods 
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are very frequent in the same level with Strudiella. Thus some confusion could be possible 

between them and Strudiella. Known Strud Notostraca are all adults. The mouthpart 

structures and the head of a notostracan, even juvenile, differ profoundly from those of 

Strudiella. Only the labrum of Notostraca could be in the same position as the head of 

Strudiella but it is a simple plate, whereas separate mandibles with teeth are visible in 

Strudiella. The mandibles of Notostraca are in a very different position, posterior to the 

labrum and have several very long and sharp teeth that are not visible in Strudiella. Adult 

Notostraca have large and ramose first trunk appendages, and these are similarly the only 

enlarged appendage in the Strud notostracan fossils, whereas they are completely absent in 

Strudiella. The larvae of extant Notostraca have large and ramose antennae that are likewise 

absent in our fossil. The carapace of adult and juvenile notostracans consists of a subfrontal 

plate covering anteriorly all the body and a dorsal carapace. Both are missing in our fossil and 

cannot be hidden under the sediment because it is a two-dimensional imprint. In our fossil, the 

antennae are clearly separated from the remainder of the body, clearly outlined by a distinct 

difference of colouration. Consequently, the linear but thick structures that we interpret as the 

antennae of an insect cannot be the outline of a carapace that is otherwise absent. In contrast, 

the entire lateral carapace margin is consistently visible in Strud Notostraca (Supplementary 

Fig. 4) and the margin is continuous with the surface of the carapace. These antennae are not 

symmetrically disposed, supporting the hypothesis that they were movable, and they are very 

regularly and symmetrically segmented on both antennae. The two palps present at the 

proximal region of the head of Strudiella have no equivalent in the Notostraca because of the 

presence of a subfrontal plate at this position in these crustaceans. Only five legs can be seen 

in Strudiella, all simple with long subdivisions, corresponding to thin and delicate femora, 

tibiae and tarsi. By contrast, Notostraca bear more numerous, complex, broad, phyllopod-like, 

and biramous legs. The number of trunk leg pairs in the Notostraca is high (ca. >10) 
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(Supplementary Fig. 4).Three dimensional preservation of the gut similar to that of Strudiella

is not unusual in notostracans at other localities, but several cases of three-dimensional 

preservations of the gut in fossil insects are known in many outcrops, even in some instances 

with preserved organic matter (pollen, etc.). Some notostracans have caudal furca, frequently 

destroyed in fossils of Strud or other localities (Nel A., pers. obs.). The lack of any apical 

abdominal appendages in Strudiella can be interpreted as missing and destroyed structures or 

as absent structures, as already indicated above in the complementary description. 

Figure S1 | Complete stratigraphy of Strud disused quarry. 

Figure S2 | Strud crustacean fauna. a, Malacostraca ind.; b-d, Branchiopods, b, Notostraca 

ind.; c, Conchostraca ind.; d, Anostraca ind. All branchiopods come from the same fine-

grained black shale layer. All photos C. Lemzaouda MNHN except b courtesy O. Béthoux. 

Scale bars, 10 mm in a, 1 mm in b-d. 

Figure S3 | Strudiella devonica gen. et sp. nov., habitus, fusion picture of part (IRSNB 

a12818a) and counterpart (IRSNB a12818b (photo and infography P. Lafaite). Scale bar, 0.5 

mm

Figure S4 | Comparison of Strudiella devonica gen. et sp. nov. with a Strud Notostraca.

Scale bar, 2 mm. 
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