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Appendix 1: Figures (5 TIF files)
Figure S1. Correlated stratigraphic sections.
Figure S2. Additional tetrapod footprints specimens I. (a)-(c) Limnopus isp. manus and partial track (IPS-83730); (a) photo; (b) 3D model; (c) ichnites outline. (d)-(l) cf. Amphisauropus manus-pes sets from the section MA-B; (d) IPS-73723; (g) specimen at 15.20 m; (j) specimen at 21.50 m, corresponding 3D models (e, h, k) and ichnites outline (f, i, l). (m)-(o) Dimetropus leisnerianus from the section MA-A3 at 4.30 m; (m) photo; (n) 3D model; (o) ichnites outline.

Figure S3. Additional tetrapod footprints specimens II. Surface at 17.75 m from the section MA-B. (a) Characichnos Type C, Limnopus isp. trackway (with paces outlined in (b)), and a burrow of cf. Planolites (top left); (b) ichnites outline.

Figure S4. Additional tetrapod footprints specimens III. Unidentermined tetrapod footprints from site MA-B (block ex situ not recovered). (a) Entire block; (b) ichnites outline; (c) 3D model squared in (b); (d) and (e) ichnites squared in (b).

Figure S5. Invertebrate traces and plant remains. (a) Acripes multiformis and Rusophycus isp. (IPS-83712 at section MA-B 23.40 m); (b) Acripes multiformis (MA-B 16.80 m); (c) Rusophycus isp. (section MA-B 23.10 m); (d) and (e) undetermined arthropod body impression and ichnite outline, respectively (section MA-B 16.80 m); (f) several Helminthopsis isp. overprinting flow ripples (section MA-A3 4.70 m); (g) cf. Planolites and Limnopus isp. digit tip track (section MA-B 17.75 m); (h) Abundant vertical undetermined burrows (section MA-A2 4.20 m); (i) undetermined plant remain from site MA-B (block ex situ; IPS-83722); (j) undetermined plant remains from site MA-B (the block ex situ from Fig. 11b).
Appendix 2. Measurement tables of the tetrapod footprints (XLS file)
Table S1. Batrachichnus salamandroides (IPS-73741-5; site MA-A1a) track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. N: element not found in tracks (i.e., tetradactyl manus). M: Manus tracks. P: Pes tracks.
Table S2. Batrachichnus salamandroides (IPS-73741-5; site MA-A1a) trackway parameters in mm and degrees. Values preceded by asterisk (*) are estimated. Different columns correspond to the consecutive measured parameters, from the posterior (first) to the anterior (last) sets and tracks.
Table S3. Limnopus isp. track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. N: element not found in tracks (i.e., tetradactyl manus).
Table S4. Limnopus isp. trackway parameters in mm and degrees. Values preceded by asterisk (*) are estimated. Values preceded by question mark (?) correspond to parameters of unidentified manus or pes tracks. Different columns for each trackway correspond to the consecutive measured parameters, from the posterior (first) to the anterior (last) sets and tracks.
Table S5. cf. Amphisauropus track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. Section MA-B.
Table S6. cf. Ichniotherium track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. MA-B 23.20 m.
Table S7. Dromopus isp. track parameters in mm and degrees. Section MA-B 22.40 m.
Table S8. cf. Varanopus track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. Section MA-A1a 10.50 m.
Table S9. cf. Varanopus trackway parameters in mm and degrees. Section MA-A1a 10.50 m. Different columns correspond to the consecutive measured parameters, from the posterior (first) to the anterior (last) sets and tracks.
Table S10. Hyloidichnus isp. track parameters in mm and degrees. Values preceded by asterisk (*) are estimated. Mean parameters correspond to tracks of both surfaces. Section MA-A2.
Table S11. Dimetropus leisnerianus track parameters in mm and degrees. Values preceded by asterisk (*) are estimated.
Appendix 3. Invertebrate traces and plant remains

Systematic ichnology

Ichnogenus Acripes (Matthew, 1910)

Ichnospecies Acripes multiformis Gand et al. 2008

(Appendix 1: Fig. S5a, b)

Material and Stratigraphic position: In section MA-B, at 14.80-15.00 m, 16.80-17.50 m and 23.40 m (in small slab with numerous traces; IPS-83712), slab ex situ (with Characichnos Type A scratches on the lower surface in convex hyporelief) (IPS-73726).

Substrate: Fine to very fine laminated sandstone with covers of thin mudstone layers.

Description: Trace pattern and general morphology consist of sinuous and straight lines with one or two furrows. There are some shape and width variations: 1) traces of 1 mm width with Rusophycus isp. associated with or at the end of the trace (Appendix 1: Fig. S5a); and 2) traces of 5 mm formed by two rows of fine lines perpendicular to the midline, without associated Rusophycus isp. (Appendix 1: Fig. S5b). In surfaces at 16.80 m and 17.50 m there are groups of parallel long and straight or slightly curved traces, each trace presenting one or two furrows and numerous lateral fine lines in angles of 12-17º (Appendix 1: Fig. S5b).

Discussion: Rectilinear or sinuous trace course with wide variability, as well as the two symmetric rows with fine impressions perpendicular to the midline of the trace and in association with ichnites of Rusophycus isp., are both characteristic of Acripes multiformis defined by Gand et al. (2008). This ichnospecies presents wide variability of size and morphology. A. multiformis, regarded as walking traces (generally Repichnia), are abundant in levels with scratches associated to B. salamandroides and Limnopus isp. (i.e., Characichnos Types A and B). They are often overprinted by these tetrapod tracks. Gand et al. (2008) and references therein interpreted similar palaeoenvironmental conditions and assigned these traces to notostracan arthropods or triopsids.
Ichnogenus Rusophycus Hall, 1852

Ichnospecies Rusophycus isp.
(Fig. 11b; Appendix 1: Fig. S5a, c)

Material and Stratigraphic position: In section MA-B, at 14.80-16.00 m, 21.15 m, 23.00-23.40 m (in small slab with numerous traces; IPS-83712), slab ex situ (with scratches of Characichnos Type A on the lower surface; IPS-73726), slab ex situ (with plant remains; IPS-83722).

Substrate: Fine to very fine laminated sandstone with covers of thin lutitic layers.

Description: Traces are small (0.5-1 mm), rounded to elliptical, and usually bilobated, with symmetric two halves. Medial sides are parallel on the midline furrow or slightly diverging at one end. In the latter case, edges from the diverging parts are pointed (bilateral symmetry). Some specimens are associated to Acripes multiformis (Appendix 1: Fig. S5a).

Discussion: The bilobated oval smooth traces with bilateral symmetry are traits of Rusophycus. In the literature, this shape has been also attributed to Isopodichnus, with several ichnospecies (Gand, 1994; Gand et al. 2008 for a revision). Gand et al. (2008) redescribed this and other associated traces and adapted the nomenclature to 'distinguish the resting (Cubichnia) and the digging/feeding (Pascichnia) traces' (Gand et al. 2008). However, when associated, there are intermediate forms between Cubichnia and Pascichnia. Herein described Rusophycus represent stationary digging or resting traces, therefore corresponding to Cubichnia. Ichnospecies cannot be ensured because no diagnostic striations are preserved. Following Gand et al. (2008) and the clear association with A. multiformis, notostracans are the potential trackmakers. At 21.15 m there are wave ripples overprinted by traces of Rusophycus isp. At 23.00 m the traces attributed to Rusophycus isp. also overprint digit tip tracks of Limnopus isp. Both associations indicate that Rusophycus isp. were impressed after water flow (low energy) in a probably shallow water conditions, indicating drying environment, although substrate was still soft.

Indeterminate arthropod body impression

(Appendix 1: Fig. S5d, e)

Material and Stratigraphic position: In section MA-B, surface at 16.80 m.

Substrate: Fine to medium sandstone with a covering thin lutitic layer.

Description: The body impression consists of one straight mark (distal appendix) with six associated curved prints, transversal ridges and rounded ends (lateral appendixes or limbs) in one side; on the other side there are two prints probably corresponding to the other limbs.

Discussion: Arthropod body impressions are well known and have been taxonomically identified (e.g., Minter & Braddy, 2009; Lucas et al. 2013; Voigt et al. 2013). However, the present impression cannot be determined because only the posterior half of the body is preserved and no diagnostic traits are observable. It is tentatively attributed to a crustacean or a large insect. Further analyses are needed for an accurate taxonomic assignment.

Ichnogenus Helminthopsis Heer, 1877

Ichnospecies Helminthopsis isp.
(Appendix 1: Fig. S5f)

Material and Stratigraphic position: In section MA-A3 numerous traces in surface at 4.70 m.

Substrate: Fine to very fine grain size beds of volcanic origin (ignimbrites) with lutitic thin layers, traces overprint flow ripples.
Description: Slightly meandering smooth traces preserved in surface without ornamentation. Mean sizes are 50 mm long and 2-3 mm wide. No crossing through other traces or self-overcrossing is observed.

Discussion: Trace shapes are those from Helminthopsis, which has a wide age range (Buatois et al. 1998; Avanzini et al. 2011b). Buatois et al. (1998) interpreted Helminthopsis as grazing trails (Pascichnia) of deposit-feeding organisms. These authors assigned different potential trackmakers depending on the palaeoenvironmental conditions: polychaete annelids in brackish to fully marine settings, and arthropods and nematodes in freshwater ones. The abundance of notostracan traces in section MA-B, similar in lithology, denotes arthropod abundance, but trackmakers assignation remains open.

Ichnogenus cf. Planolites Nicholson, 1873

(Appendix 1: Fig. S5g)

Material and Stratigraphic position: In section MA-B one specimen at 17.75 m.

Substrate: Fine to medium sandstone.

Description: Horizontal trace slightly sinuous with rounded section of 10 mm of diameter. Trace length cannot be established, as it is incomplete. Infilling sediment is the same as host one, but it has a different appearance. There are no clear ornamentations on the external wall.

Discussion: The traits observed are similar to those of Planolites. However, the entire external form is lacking and ichnospecies cannot be identified. The fact that the infilling is different than the host sediment is a common trait of this ichnogenus, although not diagnostic (Minter et al. 2007; Avanzini et al. 2011b). In the specimen of section MA-B, the infilling sediment (sandstone) is of the same grain size as the host sediment. The lack of lining parallel to trace length distinguishes it from Paleophycus, as is discussed in Minter et al. (2007) and Avanzini et al. (2011b). Moreover, possible striations are present on the described specimen. Therefore, despite the shape similarities with Planolites specimens from Demathieu et al. (1992), Minter et al. (2007) and Avanzini et al. (2011b), only a tentative ichnotaxonomic assignment is provided because the specimen is affected by weathering. Minter et al. (2007) attributed Planolites to deposit-feeding annelid burrows.

Indeterminate burrows (?Skolithos)

(Appendix 1: Fig. S5h)

Material and Stratigraphic position: In section MA-A2, several surfaces between 1.85-5.80 m. In section MA-A3, surface at 5.20 m.

Substrate: Fine to medium grain size beds of volcanic origin (ignimbrites) covered by thin lutitic layers.

Description: Burrows of 3 to 5 mm of diameter, abundant where present. Infilling and host sediment are the same, traces are identified by the presence of lutitic layers. Some burrows appear vertical, oblique, subhorizontal or horizontal to surface.

Discussion: Ichnotaxonomic assignation is not possible because burrows are observed on surface, and their structure and external wall aspect cannot be evaluated, nevertheless, the possible morphology is that similar to Skolithos (e.g., Demathieu et al. 1992). Although traits like transversal section are similar to Planolites, further studies and specimens are needed for a proper assignation.

Plant remains

Plant remains are scarce and preserved as impressions on ex situ slabs nearby section MA-B (5 in Fig. 11b; Appendix 1: Fig. S5i, j). These remains consist of fragments with no recognizable morphology, and thus they cannot be identified. High energy water flow events probably transported plants from their original environment through the fluvial channel. Accordingly, plant remains are not abundant on the probably quiet system interpreted for the studied sections.
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