
Supplement 2
Description of ichnofabric of the selected layers 

Abbreviations used: BGE – Bohemian Graptolite Event; STV – Stydlé vody section; MR – Mramorka section; PO – Požár 3 section; BARR – Pod Barrandovem section; gr X – Xth limestone bed within the BGE interval. E.g., BARR 136 – sample taken from the Pod Barrandovem section at height 136 m, STV bed no. 28 – bed no. 28 (numbering sensu Hladil et al. 1996) at the Stydlé vody section, MRgr 4 – the fourth limestone bed within the BGE interval at the Mramorka section.

Polished slabs 
MR 4: Evident but poorly visible bioturbation and bioerosion. About ½ of the sample mass is represented by Balanoglossites fillings; the other half is somewhat darker. Numerous large bioclasts throughout the sample; lamination is not preserved anywhere = 100 %, probably multiple bioturbation. Besides the remnants of Balanoglossites, individual cross-sections of cylindrical tunnels are recognizable; they are interpreted as Chondrites isp. and Planolites isp.  
POgr 1: The largest sample collected with two layers of Balanoglossites and indistinct but apparently complete bioturbation of both the substrate and the fill of Balanoglossites. The usual size of the chambers is 35 mm in the horizontal direction, 30 mm in the vertical direction. The original shape is not fully preserved due to stylolitization of the sample. Bioclasts up to 10 mm, some of them are filled with sparite. Two relatively narrow (up to 5 mm) roughly parallel shafts connecting both levels of Balanoglossites are visible on the sidewall. A thin section made from the upper part of the layer contains barely recognizable transverse and oblique sections of subhorizontal cylindrical tunnels (Planolites isp.).
POgr 2: Two tiers of Balanoglossites, barely distinct. Their filling is darker in colour than the surrounding limestone, which is unusual. The upper tier is closest to 16 mm below the upper bedding plane (u.b.p.), the lower tier 42 mm below the u.b.p. Approx. from 72 mm from u.b.p. are well-preserved fossils, bioclasts up to 20 mm in size, in places they are lumachellas rather than bioclastic limestone. Even in the lower Balanoglossites, a large proportion (?about 25%) of bioclasts are visible to the eye. 
POgr 7: Inconspicuous contrast between Balanoglossites (chambers around 30 mm) and fine, poorly visible ichnofabric ("mottled limestone"). Filling of the chambers is not laminated. Apart from the colour, the difference between the substrate and the filling is the size and number of bioclasts. There are more of them in the filling; the typical size of the bioclasts is 2.0–6.5 mm. Part of the substrate and chamber boundary is provided by stylolites. In the middle of the sample, there is a lighter, ellipsoidal structure 3–4 mm in diameter, lacking any wall reinforcement and interpreted as Planolites isp.
BARR 136: Balanoglossites is bounded mainly by fine stylolites. In the background, the substrate is almost completely bioturbated; diameter of oval tubes/chambers 2.5–40 mm; rather rare black-filled almost vertical Polykladichnus also appears 1x inside the filling). 
BARR 138: Balanoglossites is represented by a changeling-shaped chamber, revealed by section in an area of ​​73 x 74 mm. The chamber starts 18.5 mm from the upper bedding plane. Another smaller chamber is preserved on the edge. A fine (mm) lamination is preserved inside the large chamber, representing a geopetal structure and simultaneously documenting low reworking of the chamber fill. In the background, the limestone is completely bioturbated; large, randomly oriented bioclasts and stylolites are present. Balanoglossites is intersected by a younger ichnofabric representing an evident undetermined boring. 

3D samples (acid etched) 
STV bed no. 25: The biomicritic limestone sample from layer 25 is not significantly bioturbated. In the lower part there are indistinct circular/elliptical spots with a diameter of 3–4 cm; another indistinct spotting can be distinguished at a scale of approximately 3 cm. The pyrite formations encountered in the section are probably individual grains or fragments of bioclasts rather than linear biogenic tunnels or shafts. 
STV bed no. 26-27: dark grey limestone with a relatively low proportion of larger bioclasts. Spotting in the order of centimetres is not noticeable. At a depth of about 7 cm (measured from the upper layer surface) there is a group of cross-sections of corridors, probably Chondrites formed in the firmground, when compaction no longer followed. At a depth of 0.6–1.5 cm there are equally wide cross-sections of tunnels - in this case they are compressed by compaction. The limestone here essentially smoothly transitions into black calcareous shale. 
STV, shale above bed no. 27: A section of the almost black calcareous shale reveals several elongated cross-sections of a lighter band of material, which can be interpreted as fragments of Chondrites isp. 
STV bed no. 28: The layer is 11.4 cm thick. It is very rich in faunal remains. The size of the shells and their fragments is usually several cm and several mm. The upper 1.3 cm show slaty-cleavage and when viewed from above, complete shells of small brachiopods and gastropods with pyrite in the filling (8 mm) are visible. This transitionally shaly position has numerous cross-sections of horizontal corridors compressed by compaction in the lower 5–9 mm. Their width is 0.3–1.0 mm; in reality, these are usually not exactly transverse sections, but statistically random oblique sections; the width of the tunnels therefore most likely corresponds to the smallest value, i.e. 3 mm, which corresponds to the fossil trace of Chondrites targionii, known from shale layers at this locality and in equivalent positions at the Mramorka section. At a depth of 1.4–1.7 cm, a lamina of subhorizontal, only very slightly wavy spreite extends across the entire sample (22.0 cm). This spreite has an almost constant thickness of 2.5 mm and does not occur at greater depths below the colonization horizon. After etching the same sample in acetic acid, the spreite remained almost untouched, which may be related to a larger proportion of “shaly” material moved by the originator to greater depths; it may also be an effect of a larger proportion of carbon in the spreite. Under the lamina formed by Zoophycos, only sparse and irregular sections of compressed subhorizontal tunnels occur. At a depth of 6.6–7.7 cm, there is an interrupted layer of limestone of a different colour (grey compared to the overall brownish shades). After etching with acetic acid, this layer is somewhat more strongly destroyed than the surrounding limestone. The border of this greyish layer is slightly diffuse - the change occurs at 0.5–1.0 mm. The smaller proportion of small bioclasts is notable (however, there is a bioclast of a few millimetres of an orthocone nautiloid). The whole structure can be interpreted as Balanoglossites. In the right part of the orientated sample is a large, approximately triangular cross-section of a probable chamber of Balanoglossites, tapering downwards. On the polished limestone sample, there are clear cross-sections (transverse and more or less longitudinal, determinable as Planolites isp.) filled either with pyrite or with the usual products of its weathering - iron oxyhydroxides. During etching in acetic acid, we were able to dissect an approximately 12 mm long and 0.6 mm wide channel with a circular cross-section and a smooth surface with a subhorizontal branching. This preserved freely dissected branch is approximately 4 mm long, slightly curved. The fragment probably represents the last colonization phase of the substrate and at the same time the deepest tier. From the point of view of systematic ichnology, it is referred to here as Trichichnus (Kędzierski et al. 2015). At the base of the sampled limestone slab, there is again a layer more resistant to ventilation. Indistinct bioturbation indicates colonization of tracemakers by horizontal tunnels (cf. Chondrites isp.). 
STV bed no. 29: Heavily fossiliferous bio-micritic limestone. Fossils larger than 10 mm are usually oriented omnidirectionally, which indicates complete bioturbation. However, this is not manifested either by a clear differentiation of the trace filling from the surrounding substrate, or by etching the sample in acetic acid. In the 25 mm layer, cross-sections of crushed tunnels corresponding to the ichnospecies C. targionii are in the form and size known from shale interbeds between limestone layers. A subhorizontal, slightly wavy tunnel with a diameter of 1 mm was found on the sample prepared by etching. No vertical structures were found. 
[bookmark: _Hlk205306109]STV bed no. 30: The layer is 12.8 cm thick. The division into two almost equally thick halves is striking, the upper darker and the lower lighter. The most striking manifestation of the heterogeneity of the limestone are the light spots around the pyrite concretions, which dominate in two layers. The first of them is 1–4 cm above the lower layer surface, the second (less pronounced) is 9.5–10.5 cm above the base of the layer. The bioclasts are large in diameter and undoubtedly include a number of complete shells of small orthoconic nautiloids. The darker layer at the top merges into shale, in which bioturbation is not evident. Below the darker layer, “classic” circular or oval cross-sections with a diameter or shorter axis of 3.0 mm occur at intervals of 1–2 cm. They can be considered with some reserve to be a layer colonized by the originator of the trace C. targionii. The layer indicates dysoxic environment, into which fragments of benthic organisms were transported and were not affected by any subsequent bioturbation. This was followed by a decrease in O2 in the water and sediment, which corresponds exclusively to chondrite bioturbation (cf. Savrda & Bottjer 1986). 
STV bed no. 31: Evenly distributed bioclasts without signs of filling tracks larger than 4 mm. 100 % background bioturbation is evident. Visible bioturbation from a more recent phase of rock consolidation occurs in the form of one cluster, creating a horseshoe-shaped formation on a vertical section consisting of 10 cross-sections of tunnels, 2–3 mm in diameter/longer axis, mostly circular or elliptical in cross-section. Between these elements of the ichnofabric, there is a lighter spot of about 16 mm in the horizontal direction. Here an analogy is offered with the burrows of the ichnogenus Balanoglossites, e.g. at the Mramorka section. 
STV bed no. 32: Biodetritic limestone, grey with reddish-brown hues. Throughout the 11.3 cm thickness, bioclasts are usually in the mm scale, distributed in clusters and omnidirectionally. During etching, it was not found that some of the spots were dissolved faster or slower. We do not find any other criteria according to which it would be possible to assume that the sample is filled with tunnels and chambers of the ichnogenus Balanoglossites. The concentration of subhorizontal, in the plane of the bedding omnidirectional tunnels filled primarily with pyrite, secondarily with iron oxyhydroxides is striking. They occupy approximately 20 % of the space defined above. The tunnels do not show morphological elements of the ichnogenus Chondrites, especially a radial or fan-shaped/branch-like structure. Their width is close to 1 mm. They are not deformed by rock compaction and therefore belong to the last colonizers of the horizon on the upper layer surface of bed no. 32. Systematically, they can be tentatively identified with the ichnospecies Planolites montanus or the ichnogenus Pilichnus Uchman. 
STV bed no. 33: A layer of biodetritic/biomicritic limestone with a thickness of 17.7 cm. Bioclasts with a usual length of 3–10 mm are omnidirectionally oriented and in the lower part of the sample are present in clusters with a length/diameter of up to 30 mm. These clusters can most likely be explained as active filling of unstable cavities and tunnels in the softground stage. Locally, a tangle of subhorizontal corridors filled with pyrite or its ventilation products is also present, about 1–2 cm above the base, below the upper layer surface. 
STV bed no. 34: A sample with a measurable max. 8.2 cm of thickness, greyish-brown in colour, with slight spotting of the ground mass (omnidirectional, mostly elongated spots with a usual size of 6–10 mm). Roughly in the middle of the layer, there is a cluster of ten cross-sections of horseshoe-arranged tunnels, circular or elliptical, with a diameter or longer axis of 2–3 mm. This may be a manifestation of a cut by the terminal branch of Chondrites.
MR 0.2 (4 pcs): (1) complex shape of Balanoglossites chambers in part of the sample with almost 100 % re-bioturbation by the ichnogenus Chondrites; (2) ca 80 % corridor filling material, Chondrites 50–80 %, one Balanoglossites; (3) small illegible sample; (4) subject to two "floors" of Balanoglossites (elongated chambers to tunnels, 50 % Chondrites).
MR 0.5 ("A") 6 pcs: On each of the samples there are 1–3 chambers of the Balanoglossites igen. Yellow-brown filling with the presence of Chondrites (stenomorphic C. intricatus).
MR 4.5: Balanoglossites represented by one well-visible chamber. Another chamber preserved fragmentary. 
PO 122.5: Balanoglossites is present in three tiers. In the lower part of the specimen two(?) large chambers; in the upper part an elongated irregular chamber. Chondrites in places in the Balanoglossites fill, rarely also in the original substrate. 
BARR 129: Three conspicuous chambers are etched, in places with relatively sharp edges. Surface rough, without traces of Chondrites in filling.
BARR 139: Rather regular ("ovoid") or "disk-shaped" chambers of Balanoglossites, no other ichnofabric is observed.
BARR 143: Balanoglossites represented by an ovoid chamber and two somewhat waving tunnels.
BARR 168.5: Balanoglossites absent, in the upper 2–3 cm Chondrites isp., BI = 3–4, tunnels conspicuously flattened by compaction. 
BARR 168.5 (sample B): Zoophycos with bioclasts in filling. 
BARR 169.5: Large chamber of Balanoglossites; remnant of another small chamber. 
BARR 170 A: One chamber of Balanoglossites, protruding similarly as cherts typical for the Zlíchov Limestone Member of the Zlíchov Formation. Two tunnels of ?Planolites isp. 
BARR 170 (sample B): Linear chert with internal chamber structure, probably the remain of Balanoglossites. Outside the chert, ichnofabric BI = 2–3 formed by Chondrites and Planolites.
BARR 171: ?Planolites. On the lower layer surface, more tunnels attributable to Planolites.
BARR 170.5: Balanoglossites (?), very small, two laminae of ?Zoophycos above.
BARR 171.5: The ichno represents one arm of the Arenicolites U-trace (but it may also be a fragment of another, more complex ichnotaxon), Balanoglossites is absent.
BARR 172.5: The most conspicuous ichnofossil is Zoophycos. On one of the laminae it is crossed by a trace of Chondrites isp. Balanoglossites absent.
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