Journal of South American Earth Sciences xxx (XXxXX) XXXX

journal homepage: www.elsevier.com/locate/jsames

Contents lists available at ScienceDirect

Journal of South American Earth Sciences

American
Earth Sciences

Comment to Pazos et al. (2019) “The oldest record of a tyreophoran track in
Gondwana: Geological implications of subaerial exposure in the lower part
of the Lajas Formation at the Covunco section (Neuquén Basin), Patagonia,

Argentina”

Juan José Ponce®™", Nerina Canale”, Carlos Zavala®?

@ Consejo Nacional de Investigaciones Cientificas y Técnicas, Instituto de Investigacién en Paleobiologia y Geologia, Rio Negro, Argentina
® Universidad Nacional de Rio Negro, Instituto de Investigacién en Paleobiologia y Geologia, Rio Negro, Argentina

¢ Universidad Nacional del Sur, San Juan 670 (8000), Bahia Blanca, Argentina
4Ges Argentina SRL, Interna 1320 (8000), Bahia Blanca, Argentina

1. Introduction

The recent article published by Pazos et al. (2019) consists of a
description of one tyreophoran track in deltaic deposits of the Middle
Jurassic Lajas Formation, Neuquén basin, Argentina. In their sedi-
mentological interpretation of the succession, the authors referred to
several aspects of previous contributions (Zavala and Gonzalez, 2001;
Zavala, 2002; Canale et al., 2015), incurring in omissions and incorrect
statements that we consider should be clarified, in order to avoid
generating confusion in one of the classic Lajas Formation section in the
Neuquén basin.

1- Pazos et al. (2019) made serious omissions about the origin and
previous studies in the Lajas Formation mentioning that “A robust
sedimentary facies model is based on the study of a series of out-
crops belts situated onto or to the south of Huincul High (e.g.
Mcllroy et al., 2005; Rossi and Steel, 2016; Gugliotta et al., 2015a,b;
2016a,b; Kurcinka et al., 2018; Steel et al., 2018).”

Pazos et al. (2019) cannot ignore the excellent and detailed work
performed by Yacimientos Petroliferos Fiscales (YPF) during the eigh-
ties and nineties, summarized in Gulisano and Pando (1981), Gulisano
et al. (1984), Legarreta and Gulisano (1989), and Gulisano and
Gutiérrez Pleimling (1995). In particular, the first detailed facies
characterization of deltaic deposits in Puesto Seguel area was per-
formed by Gulisano and Hinterwimmer (1986). Zavala (1993) mea-
sured and analyzed in detail more than 6 km of stratigraphic sections
located southward of the Huincul Arch, discussing facies, sequence
stratigraphy and also the interaction between fluvial and tide-domi-
nated deltas (Zavala, 1996a, b).

2- Pazos et al. (2019) mentioned “... while Canale et al. (2015a,b)
for the locality studied in this paper suggested hyperpycnal fluvial
discharges to the base (prodelta) and wave action to the top.”

DOI of original article: https://doi.org/10.1016/j.jsames.2019.05.014

This is not correct. Canale et al. (2015a,b) interpreted the deposits
of the Lajas Formation in the areas of Arroyo Covunco (AC) and Sierra
de la Vaca Muerta (SVM) as accumulated in a fluvio-dominated deltaic
system, frequently affected by hyperpycnal discharges and reworked by
wave action. Hyperpycnites have been recognized not only within
prodelta facies, but in all analyzed subenvironments. Hyperpycnal
channels and lobes in AC and SVM were also documented by Zavala and
Gonzalez (2001) for the first time. Alternatively, Canale et al. (2015a,b)
highlighted the fluvio-dominated character of the system over tide and
wave influences, suggesting that hyperpycnal deposits were common all
along the deltaic succession.

3- Pazos et al. (2019) also indicated, “Contrarily, in outcrops to
the north of the Huincul High, in both Sierra de la Vaca Muerta
and Covunco area (Fig. 1, area 1) there are only a few and less
detailed studies ...”

Pazos et al. (2019) omitted the existence of highly detailed sedi-
mentological and ichnological studies that determined for the first time
the fluvio-dominated character of the deltaic deposits exposed in AC
and SVM (Canale and Ponce, 2012; Ponce et al., 2012; Canale et al.
2015a,b, 2016). Curiously, the work of Canale et al. (2015a,b) is later
recurrently discussed. In addition, the authors ignored a large number
of contributions related to detailed palynological analyses, which pro-
vided significant paleoenvironmental information of the Lajas Forma-
tion in these localities (Volkheimer, 1970, 1978; Quattrocchio and
Sarjeant, 1992; Martinez et al., 2001, 2016; Quattrocchio et al., 2001;
Martinez and Quattrocchio, 2005).

4- Pazos et al. (2019) stated that their paper “... confirms the
original idea of Zavala (2002) and invertebrate palaeontologists
(see below) that the Covunco section is Bathonian-Callovian in
age.”

This is incorrect. Zavala (2002) never mentioned that age for the
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Covunco section. An age range between Late Bajocian-Early Callovian
was proposed by Zavala (2002), see also Zavala and Gonzélez (2001),
their Fig. 15 for the proposed age of sequences 1 to 5.

5- In the last paragraph of the Introduction, Pazos et al. (2019)
mentioned that “In the Covunco section, Canale et al. (2015a,b) in-
terpreted the Lajas Formation as a continuous shallowing upward
delta system (Canale et al., 2015a,b, Fig. 2). It is dominated by
hyperpycnal fluvial discharges in the prodelta basal part, pro-
grading over the marine pelites of the Los Molles Formation and
continuing with fluvial dominated delta front deposits ending
with wave-dominated distributary-bay deposits. According to
Canale et al. (2015a,b), the unit is entirely deltaic and it is com-
posed of about more than 500 m of continuous prograding de-
posits.”

As mentioned above (see answer 1), hyperpycnites are present in all
the deltaic sub-environments analyzed in AC and SVM (Canale et al.,
(2015a,b). The second assertion is also wrong, because interdistributary
bay deposits have not been recognized in our contributions (AC and
SVM sections of Canale et al. 2015a,b, 2016). Excellent examples of
interdistributary bay deposits have been documented in the Lajas For-
mation outcrops exposed in the Bajada de Los Molles section (Gugliotta
et al., 2015a; Canale et al., 2020).

6- In the same paragraph it is stated, “... a vertebrate track was
documented less than 200 m above of the traditional basal contact
of the unit. This discovery is the oldest tetrapod track record of the
Neuquén Basin and confirms the subaerial exposure, but also cast
doubt about the large prodelta interpretation suggested by Canale
et al. (2015a,b)...”

Pazos et al. (2019) confirmed the presence of an interval that un-
derwent subaerial exposure based on the recognition of an isolated and
doubtful footprint. This assertion has two problems: 1- the presence of a
footprint does not constitute evidence of subaerial exposure, and 2- a
set of evidence that can link physical and biogenic sedimentary struc-
tures (desiccation cracks, soil development, rhizoliths, among others)
are typically needed to interpret subaerial exposure (as well as a con-
sistent paleoenvironmental framework of the underlying and overlying
strata). The stratigraphically equivalent interval to that containing the
doubtful footprint, located 700 m to the east-southeast, shows lenti-
cular bodies eroding heterolithic deposits with a suite of trace fossils
characteristic of marine environments (Gyrochorte, Chondrites, Plano-
lites, Nereites, Asterosoma, Thalassinoides, Hilichnus) and the absence of
physical and biogenic sedimentary structures diagnostic of subaerial
exposure (Canale et al., 2013 a, Fig. 1 therein; Canale et al., 2015a,b).
Furthermore, the heterolithic deposits above and below the supposed
dinosaur footprint interval exhibit the same trace fossil association,
indicating similar marine environments and rejecting the idea of con-
tinental deposition in a shallowing succession as suggested by Pazos
et al. (2019).

2. Geological setting

7- Pazos et al. (2019) stated, “... the (Neuquén) basin reaches
Chile, particularly in the north where it crops out in several re-
gions in the border between Argentina and Chile.”

This is not the Neuquén basin; this is the Andean geosyncline that
extends up to Peru, partially sharing a similar stratigraphy with respect
to that of the Neuquén basin.

8- Pazos et al. (2019) stated, “... the Huincul High is an E-W
structural division that separates the basin in a North and a South
part. This structure was active during the Jurassic but was com-
pletely inactive during the Cretaceous (Naipauer et al., 2012).”

This is incorrect, Naipauer et al. (2012) stated “Its genesis falls
within the early history of the Huincul deformation zone, where several
structural features indicate pulses of growth since Early Jurassic times
prior to the main Andean contractional cycle started in the Late Cre-
taceous”. Therefore, the Huincul arch was active during the Early
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Cretaceous. This is supported also by field evidence. In the Cerro Lotena
area, a well-documented (also fossiliferous) section of the Lower Cre-
taceous Agrio Formation (Suero, 1951) was recognized in between
near-vertical strike-slip faults. This fault system is then passively sealed
by red beds of the Upper Cretaceous Neuquén Group.

9- Pazos et al. (2019) indicated, “The object of this study is part of
one of these units, lithostratigraphically known like Cuyo Group
(Legarreta and Gulisano, 1989).”

The term Cuyo Group was not defined by Legarreta and Gulisano
(1989), but by Dellapé et al. (1978). Legarreta and Gulisano (1989)
used the Cuyo Subsystem, coined by Riccardi and Gulisano (1992).

10- Pazos et al. (2019) stated, “The marine Cuyo Group (Fig. 2)
represents the first of these marine intervals and comprises three
major units deposited during Pliensbachian-Callovian times that
include offshore marine shales (Los Molles Formation), deltaic
deposits starting in the Toarcian (Lajas Formation), and con-
tinental no deltaic-related fluvial deposits of post Late Bajocian
age (Challac6 Formation).”

This is incorrect. The Cuyo Group extends from Hettangian to Early
Callovian (Riccardi et al., 1988). Additionally, is not clear the meaning
of “continental no deltaic-related fluvial deposits” for the Challacé
Formation. This unit was interpreted as the fluvial equivalent of deltaic
deposits of the Lajas Formation (Gulisano et al., 1984) and more re-
cently as lacustrine deposits with sublacustrine channels (Zavala and
Gonzélez, 2001).

11- Pazos et al. (2019) stated “In a 3rd order (millions of years)
sequence stratigraphy framework, Los Molles Formation corre-
sponds to the transgressive system tract, the Lajas Formation is
part of the regressive system tract as well as the Challacé Forma-
tion, while the Tabanos Formation is the desiccation of the marine
parts of the basin.”

This is essentially incorrect. Third-order cycles span from 1 to 10
My, whereas the considered interval is about 35 Ma (Hettangian-Early
Callovian), and consequently falls within the range of second order
(10-100 My) sequences. Additionally, considering the entire Los Molles
Formation (often exceeding 1000 m thick) as part of a transgressive
systems tract is an oversimplification. The reader is referred to the
pioneering work of Gulisano et al. (1984) about sequence stratigraphy
of the Jurassic stratigraphic section.

12- Pazos et al. (2019) stated that the Bathonian age “... contrasts
with the record of bivalves (Cooper, 2015; Lambert, 1944; Leanza,
1987) and palynological studies (Martinez et al., 2002) that suggest
a Callovian age at least for the middle and upper part of the suc-
cession.”

Bivalves in the Neuquen basin cannot provide enough resolution to
calibrate depositional sequences. The Bathonian age for the upper se-
quence was proposed by Gulisano (pers. comm.) according to the am-
monoid fauna recovered by the YPF Geologic Commission 1.
Additionally, Martinez et al. (2002) did not provide biostratigraphic
markers, since it follows the stratigraphic scheme and ages indicated in
Zavala and Gonzélez (2001).

13- Pazos et al. (2019) mentioned “Interestingly, Zavala and
Gonzalez (2001, Fig. 15) suggested that the lower sequence pro-
graded to the north, while the upper one exhibits a retrograding
stacking pattern. This contrasts with the entirely continuous pro-
gradation interpreted by Canale et al. (2015a,b) for the entire suc-
cession in the area.”

Seems that Pazos et al. (2019) never read the paper by Zavala and
Gonzalez (2001). The pattern shown in Fig. 15 for sequences 2 to 5 is
associated to a northward tectonic migration of the depocenter, not
retrogradation stacking pattern. Detailed sedimentological and ichno-
logical studies in AC and SVM, show a marked progradational stacking
pattern described by Zavala and Gonzélez (2001, their p. 58), Canale
et al. (2015a,b, 2016) and Ponce et al. (2015). We must recognize that
the progradational pattern becomes more evident when both the AC
and SVM sections are analyzed, yet this pattern is also documented in
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the AC section described by Pazos et al. (2019). On the other hand,
Zavala and Gonzalez (2001) recognized five depositional sequences
(Seq.1 to Seq.5), indicating that their origin is related to synsedimen-
tary tectonic activity, a situation that is not at all inconsistent with the
presence and development of a continuous deltaic system. The ichno-
logical dataset also supports a progradational pattern with prodelta and
delta front facies, where an impoverished Cruziana ichnofacies is
transitionally replaced by an impoverished Skolithos ichnofacies
(Canale et al., 2015a,b, 2016; Ponce et al., 2015; Ponce and Carmona,
2016). Furthermore, the presence of Glossifungites ichnofacies (sub-
strate-controlled ichnofacies) in surfaces interpreted as produced
during avulsion stages of the deltaic system, constitute extremely fre-
quent processes in depositional systems affected by allogeneic and au-
thigenic controls (Riba, 1976; Bhattacharya, 2006). Similarly, the Lajas
Formation in the Pictin Leuft Anticline locality records synsedimentary
tectonic activity with several progressive unconformities (Freije et al.,
2002; Zavala and Freije, 2002; Naipauer et al., 2012), that generated a
560 m-thick deltaic succession (Mcllroy et al., 2005; Ponce et al., 2012,
2015; Canale et al., 2015a,b, 2020, ; Rossi and Steel, 2016; Gugliotta
et al., 2015a; Steel et al., 2018). The Glossifungites ichnofacies asso-
ciated with autocyclic and allocyclic processes has also been recognized
at this locality (Mcllroy et al., 2005; Mcllroy, 2007; Ponce et al., 2015;
Canale et al., 2015a,b).

3. Stratigraphy and sedimentology
3.1. Lower section

14- Pazos et al. (2019) interpreted the lower section as “... a deltaic
system prograding from the northeast to the southwest with pa-
leocurrents variations related to tidal currents. Convolute strati-
fication in medium to coarse-grained deposits, climbing and
meter-scale cross stratified structures with internal normal
grading are indicative of fluvial mouth bars prograding over a
shallow marine system (Asteriacites) with tidal influence and rapid
sedimentation documented by convolute stratification. It is si-
milar to the fluvial dominance suggested by Gugliotta et al.
(2016a,b). However, the heterolithic deposits and the sigmoidal
structures with cyclical drapes suggest tidal modulation, and the
cross-bedded sandstone units are completely tidally reworked and
are not fluvial (contrast with Gugliotta et al., 2016a).”

Pazos et al. (2019) omitted a central aspect of the contribution made
by Canale et al. (2015a,b) (see section 4.2. page 130), which discusses
the absence of physical sedimentary structures diagnostic of tidal pro-
cesses, and documents the evidence that allowed determining the
fluvio-dominated character of the deposits (see section 4.4. page 131).
The fluvio-dominated character of the Lajas Formation in AC and SVM
was first suggested by Canale and Ponce (2012), Ponce et al. (2012),
Canale et al., 2013 a, Canale et al., 2013 b, 2015a,b, 2016, 2020) and
later recognized in the Pictin Leuft Anticline locality by Ponce et al.
(2015), Gugliotta et al. (2015a), Canale (2016), Rossi and Steel (2016),
Steel et al. (2018). In AC and SV, the typical tubular tidalite structure
(Gingras et al., 2007; Wetzel et al., 2014) is absent, even though gallery
systems assigned to Thalassinoides (dominant in proximal prodelta fa-
cies) and Ophiomorpha (dominant in distal delta front sections) are
abundant. In fact, most of the excavations assigned to Thalassinoides
and Ophiomorpha show massive sandy fillings with abundant particu-
late organic matter and absent to minor mud.

3.2. Upper section

15- Pazos et al. (2019) stated, “Progressively, the succession in-
creases the number of beds with wave ripples, some of them with
0.5 m in wavelength, invariably with coarse grains on top that
include siliciclastic granules but also valves as was already shown
by Canale et al. (2015a,b) and sometimes with Skolithos. These
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intervals are quite likely to be caused by local wave-ravinement.
The ravinement surface is right below the megaripples, and the
megaripples plus coarse grains and bivalves are transgressive lag
deposits.”

Pazos et al. (2019) omitted to discuss the interpretation proposed
for these deposits in section 3.3.1 by Canale et al. (2015). These sur-
faces have a lateral extension of less than 100 m and occur at the top of
hyperpycnal channel and lobe deposits and at the top of deltaic mouth
bars (see Fig. 8B of Canale et al. (2015a,b), and therefore it is unlikely
that they constitute transgressive surfaces. These surfaces are inter-
preted as “washing surface” generated by the action of normal and
storm waves on top of hyperpycnal channel and lobe deposits during
breaks in sedimentation or at the top of abandoned deltaic mouth bars
(Canale et al. 2015a,b, 2016).

16- Pazos et al. (2019) stated, “Interpretation: the section clearly
contrasts in sedimentary processes; grain-size, bioturbation and
probably in composition with the underlying section taking into
account the colour differences (see Zavala, 2002). This interpreta-
tion is followed in this paper but contrasts with the suggested
delta front-distributary bay interpretation by Canale et al
(2015a,b). Skolithos levels that pass upward to beds with HCS in-
dicate a deepening of the succession not compatible with a shal-
lowing upward stacking pattern observed in deltaic systems.”

Pazos et al. (2019) repeatedly asserted the existence of inter-
distributary bay deposits described by Canale et al. (2015a,b), an af-
firmation that is false. On the other hand, interpreting the presence of
intervals with Skolithos passing upward to hummocky cross-stratified
(HCS) beds as evidence of a deepening system is very problematic. One
precept of sedimentology and ichnology is that a biogenic or inorganic
sedimentary structure does not define an environment, in any case, it is
the association of sedimentary structures (facies associations) and trace
fossils (ichnofacies) that allow inferring a depositional environment. In
fact, Skolithos can be present in a wide variety of marine (shoreface,
delta front, offshore, deep marine) and continental (wet interdunes,
fluvial levee, lake shoreface) environments (Netto, 2007; Buatois and
Mangano, 2011; Knaust, 2017; Knaust and Bromley, 2017), whereas
HCS structures have also been recognized in shoreface, offshore, delta
front, prodelta, deep marine turbidites and fluvial deposits (Mutti et al.,
1999; Arnott and Southard, 1990; Tinterri, 2011). In conclusion, a
depositional environment or stacking pattern of a succession cannot be
determined from the simple recognition of one sedimentary structure, it
is necessary to analyze the set of sedimentary structures (organic and
inorganic), the geometry of bodies, and their temporal-spatial disposi-
tion.

17- Pazos et al. (2019) indicated, “The uppermost part of the
succession, in parts containing intensively bioturbated beds with
Skolithos and Rhizocorallium and other strata with channels,
documents a shallowing upward trend and a reduction in the ac-
commodation space due to a lateral accretion documented in op-
posite paleocurrents in the same bed which evidences a mean-
dering pattern. This upper section shows wave dominant action
over fluvial processes, but more interestingly the shallowing-
deepening and finally shallowing tendency permits to disregards
the shallowing upward delta front interpretation as was envisaged
by Canale al. (2015a,b) .”

As previously mentioned (see comments 13 and 16), it is not pos-
sible to discuss the arrangement of a succession based on the presence
of two sedimentary structures (Skolithos and HCS). The analysis of a
succession should consider the stacking pattern shown by the ichnolo-
gical and facies associations as done by Zavala and Gonzalez (2001) and
Canale et al. (2015a,b, 2016).
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4. Ichnology
4.1. Tracemaker and behaviour

18- Pazos et al. (2019 indicated “The track described in this paper
is different in substrate in comparison to most of the reported in
the literature because it was probably produced on a microbially
stabilised substrate (absence of rims), and it is recorded in a
sloping surface of a fluvial 3D dune precluding comparison with a
horizontal track”.

Pazos et al. (2019) suggested that the difference between the foot-
print in AC and other reports is that it occurred in the stoss-side of the
fluvial 3D dune stabilised by microbial activity. Preservation of mi-
crobial mats and potential deformational sedimentary structures (in this
case an unclear footprint) in the stoss-side of a fluvial dune is highly
unlikely, as this type of surface represents an extremely erosive and
unstable condition showing the least preservation potential. In addi-
tion, Pazos et al. (2019) did not document any macroscopic or micro-
scopic evidence to infer the presence of microbial mats along this sur-
face. As Noffke (2010) suggested, interpreting microbial mats in the
rock record requires the analysis of thin sections, since microbial mats
present a characteristic lamination generated by alternation of organic
and siliciclastic grain laminas, denominated biolaminites (Gerdes et al.,
1991, 2000; Noffke, 2010; Carmona et al., 2011; Cuadrado et al., 2011,
2012; Bournod et al., 2014). In addition, biolaminations show specific
authigenic minerals (e.g. framboidal pyrite) that indicate specific geo-
chemical conditions within the sediment (Schieber, 1999; Carmona
et al., 2011; Cuadrado et al., 2011, 2012; Bournod et al., 2014).

5. Discussion
5.1. Stratigraphy and sedimentology

19- Pazos et al. (2019) stated “The existence of marginal-marine
deposits with occasional subaerial exposure as cropping out in
Covunco section needs to be reconsidered in that model”.

Contrary to Pazos et al. (2019) and as previously discussed (see
answer 6), there is not any single sedimentological and ichnological
evidence that support subaerial exposure and marginal marine en-
vironments in AC and SVM. The whole interpretation is merely sup-
ported by the supposed existence of an unclear single track.

20- Pazos et al. (2019) said “The fluvial dominance suggested by
Canale et al. (2015a,b) is clear close to the top of the lower section
but the hyperpycnal interpretation is questionable, as not a single
deposit shows the attributes of a hyperpycnite, but undisputable
tidal modulation is here documented and might be responsible for
tidal reworking of such discharges”.

Pazos et al. (2019) questioned the hyperpycnal interpretation made
in AC and SVM by Canale et al. (2015a,b), indicating that these de-
posits do not have the attributes of hyperpycnites. However, a com-
prehensive discussion of the dominant processes in their formation is
missing. For example, they did not mention any of the attributes con-
sidered by the authors to be diagnostic of a hyperpycnite. Furthermore,
they did not discuss the differences between their observations and the
evidence documented in section 4.2 “Internal arrangement of hy-
perpycnal deposits” of Canale et al. (2015a,b). It is also unclear which
are the undisputable criteria that Pazos et al. (2019) recognized to
determine the tidal character of the deposits. Evidence such as the
absence of tubular tidalites in the Ophiomorpha and Thalassinoides infill
are completely ignored. Summarizing, a discussion on the topic is
hardly possible because they did not explain which criteria they apply
to recognize and distinguish hyperpicnites from tidal-influenced de-
posits.

21- Pazos et al. (2019) stated “Astericiates and cf. Deltapodus
ichnofossils are examples of the use of trace fossils in refining
paleoenvironmental interpretations”.
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Once more, the authors erroneously interpreted paleoenvironments
based on the observation of two trace fossils, without considering the
information provided by the ichnofacies, facies associations and
stacking pattern. It is also important to point out that trace fossils re-
present the organism's response to environmental conditions.
Therefore, it is recommended to use the association of certain biogenic
structures to interpret certain environmental parameters in order to
refine paleoenvironmental interpretations than the mere use of each
ichnotaxon separately (Seilacher, 1964a, b, 1967a, b; Bromley, 1996).

To summarize, we can assert that many of the interpretations pre-
sented in the contribution of Pazos et al. (2019) are dogmatic and are
not supported by clear evidence (e.g. tidal deposits, marginal marine
deposits, subaerial exposure). Detailed ichnological and sedimentolo-
gical studies published in our contributions (Zavala and Gonzalez,
2001; Zavala, 2002; Canale et al., 2013 a; 2015, 2016; Ponce et al.,
2012, 2015) provide the evidence to conclude: 1- the entirely marine
character of the successions exposed in AC and SVM, 2- the prograda-
tional stacking pattern of the succession, consistent with the organiza-
tion of facies associations and ichnofacies, 3- the absence of marginal
marine environments, and 4- the absence of physical and biogenic se-
dimentary structures suggestive of subaerial exposure. This evidence is
inconsistent with the presence of a dinosaur footprint. Moreover, Pazos
et al. (2019) stated that the footprint is preserved in a stoss-side of a 3D
fluvial dune, which is an area with extremely poor preservation po-
tential for trace fossils. A track is basically a load cast structure that
requires preservation of a soft and at the same time relative plastic
substrate. Typically, the local excess of load passively deforms (never
erode) the underlying substrate, and should be passively filled by a
different lithology having a differential resistance to erosion. Loose
sand, like that present at the stoss-side of a 3D dune does not favour
track preservation. These erosional features evidence that this doubtful
“track” probably corresponds to a tafone related to weathering. Tafonis
are very common in Lajas Formation sandstones related to wind ero-
sion, and typically form erosional pockets of different shapes and sizes.
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